IKOHOMUA
TONNHBA
M DJEeKTpO3HEeprun

H. &. JluBuak

KBAPTUPHOE
OTOIVIEHHNE

CTPOVM3RA]



HPEANCIIOBHE

Oxono 409% wHacenemnsi Hameli CTPaHH, NPOKH-
BaIOIIEro B CEJBCKOJi MECTHOCTH, HeGOMBLINX roOpojax H pa«
60YyHX MNOCeJKaX, MOJb3YEeTCs NEeYHHM OTOIICHHEM, Pacxo-
Aysi H3 5T0 MHOTO BPeMEHH H CIKHras OTPOMHOE KOYHMYeCTBO
TonJupa *.

Maunoaraxknre fioMa, B KOTOPHX NPOXHUBAaET $Ta YacTb
HaceJIeHHs, He HMEIOT TOpsAYero BOfiocHabxKeHHs, H HX NPH-
COe/lMHEHHe K LEHTPAJH30BAHWOMY TENJIOCHAGKEHHIO B
GONBLIMHCTBE CJIYy4YaeB HEBO3MOXKHO HJIH SKOHOMHYECKH
Herenecoo6pasio. OfHAaKO B STHX MaJOSTAXKHHIX AOMax
BO3MOMKHO YCTPORCTBO KBapTHpHOre oromyenus. Obecneve-
HHe TenfoM OPH KBAaPTHPHOM OTOIVIEHHH OCYLIECTBJSIETCS
OT OAHOTO TeHeparopa Temja (06C/AyKHBAGMOTO CaMHMH
JKUJIBLAMH) € TOMOLIBI0 OTONHTENbHHX NPHGOPOB, HaXOMf-
LIHXCH B KOMHaTax, HJIHM NOA2BaEMOTO B TOMELIEHUS TOps-
yero Bo3fyxa. [IpH ycTpoficTBe KBapTHPHOIO OTOHJEHHs
pacxoi TONJHBa yMeHbllaercss Ha 15—20 Y%, a TpyAoBbe
3aTpaThl HACEJCHHA Ha oToljieHMe — B 3—4 pa3sa, npu
5TOM YJ/ydllaeTci MHKPOK/JHMAT OTalIMBaeMHX TOMeLe-
HHH M NOSIBJIAETCS BO3SMOXHOCTE 6e3 GOJBUIHX AOTIOJHATE b
HbIX 3aTpaT OGOpPYNOBATH KBAPTHpPHI IOPSYHM BOAOCHaGKe-
HreM. TaknM 06pa3oM, NPHMEHEHHe KBaPTHPHOIO OTOMJIEHHs
BMeCTO IeYHOTO OyfieT cmocoGCTBOBATE BHINOJHEHHIO Cle-
AyiOLHX 3ajfay, nocraBaeHHHX XXVI cnespom KIICC:
HAanbHeliliemy cGNHMXEHHIO ycloBHA TpyAa H GHTa XKHTenel
ropofla H JiepeBHH, TOBBILIEHHIO GJaroycTpoficTBa KHJIHII,
SKOMOMHOMY HCTOJIb30BAHHI0 MaTepHaJIbHBX  PecypcoB,
ofseryenHo oMallHero TPyAa H YJIYUIUEHHIO OTABIXa CO-
BETCKHX Juoaefi.

* Tlo rmnsaeneunuu pacyeran [l1f ma TOGKy OTONMTEeNBHBIX Neyeft B 1976 r.
a8Tpayeso ee 400 MIH. SeN-AH M OKoJo 100 MAN. T YCAOBHOIO TOIIHUEA.

1* 3



B cBsse ¢ ocymecTBieHMeM B CTpaHe HHAYCTpHAIN3A-
IHH CTPOHTENBCTBA CEJMBCKHX JKHJIBIX JIOMOB CO3/aeTCs
Cerb JIOMOCTPOHTEJILHbIX KOMGHHATOB, B peayJbTaTé HYero
CyZer SHAaYHTEJIBHO YBeJHYeHa LOJsi NOJHOCOGOPHOro Malo-
3TaXKHOTO CTPOMTENBCTRA.

IIpuMenenHe B 3THX JZioMaxX KBADPTHPHOTO OTOIUJIEHHS
BMECTO TEYHOrO SIBJASETCH IenecoobpasHbiM €lle H TIOTOMY,
4Te GyAeT criocoGCTBOBATE NOBBILUEHHIO HHAYCTPHAJH3ALKH
CTPOMTENBCTBA.

Haneneiluemy TpHMEHEHHIO KBAPTHPHOTO OTOIVIEHHMS B
MaJIOSTAXKHBIX 3aHHAX OGyAyT OJarolpHATCTBOBATL HaMe-
yeHHue XXV1 cpesnom KIICC mamenenns TonsMeeOTO 6a-
JJaHCa CTPAHM B CTOPOHY yBeJNHUEHHs RoObluM rasa Ha 38—
47 % va 1981 —1985 rozsl, a TakKe yBeNHUEHHE NOCTABKH
COPTOBOTO YIJii M YrOJbHbIX GPHKETOB JJISi KOMMYHAJBHO-
OETOBLIX Hy/ (ANl TEHEPATOPOB Tellla KBAapTHPHOTO OTN-
NJIeHHsT TpeGyercs TOIUIMBO MOBBHIMIEHHOTO KauecTpa).

KpapTeproe ororsienne (¢ TennooGMeHHHKOM K KBap-
THPHOH pa3BOAKOlN) MOXKET OKa3aThCi TAKKE LEAeC006-
PasHHM A7s YIPHMEHEHHSl B JIOMaX, DPHCOEIHHEHHBX K
LEeHTPAJIH30BAHHOMY TEILIOCHAGKEHHIO,

Ksapruphoe oromnsenne Mozer paboTaTh ¢ TemOHOCH-
TeneM (BOZOH H BO3AYXOM), WHPKyJHPYWOLIHM C €CTECTBEH-
HBIM H MEXaHHWYECKHM NO6YyXJeHHeM, K YCTPaUBATBCH Kak
C OTOMMTEJBHLIMH NPHGOPaMH, TaK H OGOTPEBAEMBIMH TIO-
JIOM H MOTOAKOM. B KBapTHpHOM OTOIUICHME BO3MOMHO HC-
TOJB30BAUHE SJIEKTPHYECKOH M COJHEYHON SHEpPTHH, a TaK-
Ke TeIla TeoTepPMAJIBbHBIX BOA.

ABTOp BHpaxaeT TAY6OKYIO NpH3NATENBHOCTE KAHA.
TeXH. Hayk A. 3. HpaHckoMy 3a ueHHBie 3aMeqaHus, cre-
JlaHHBIE HM TIDH PELEH3HPOBAHHM DYKOIHCH, a TaKXXe HHK.
Y. B. Wanekiiauycy, sannMapweMycs paspaGoTkoil B He-
CNI€/l0BaHHEM BOLSHOIO KBapTHPHOTO OTOIMIEHHS M TOpSiue-
T0 BofocHabkenust 3Aanui, TPHCOEMHEHHbIX K LEHTPaJH-
30BAHHOMY TEILUIOCHAGKEHHIO, N H3NOXKHMBIIEMY STOT MaTe-
pHaJ B KuHre (c. 52—62 H 143—150).

Taasa 1

OBHIHE CBEJLEHHA
O KBAPTHUPHOM OTONJEHHMH

KeaprpHoe oToIeHHe npecTaBiser cobol o1o-
IHTEJBHYIO CHCTEMY OTANBHO KBApTHPH € CaMOCTOATEb-
HBIM T'eHepaTOpOM TeIia HiM TelJIOO6MEeHHHKOM, o6Ciyxh-
BaeMBM CaMHMH XKMJIbIAME.

TakHX CHCTEM B OJHOM JZiOMe MOXeT OHTh HECKOJLKO,
eCcJM B HeM HECKOJILKO KBapTHP, H OfiHAa, €CJH JIOM OJHO-
KBapTHPHEM. DTH CHCTEMBI HMEIOT CBOIO cneuHdHKy, oTIH-
YAlOMyK MX OT CHCTEM LEHTPaIbioro oronients. Oromie-
HKe HEGOJBIUMX HEXHJIEX TOMemenu#i (NOCENKOBHie Mara-
3MHBE], CEJbCKHE ILUKOJb, aMOYyJaTOpHM, NOMELleHHs JJIs
6LITOBOTO OGC/YXHBaHHS, MACTEPCKHE H T.T.), BHINOJNHEH-
HOe TI0 TOH K€ CXeMe, 4TO H KBApTHPHOE OTOIIEHHE, HMEET
[PHCYLIHE ToCieHeMy OCOGEHHOCTH.

TMpu HCTOMBb30BAHKH JUIS KBAPTHPHOTO OTOIJIEHHS rasa,
JKHAKOTO M o6OTalyeHHOrO TBEPAOrO TOIJIHBA, MpPOLECC
CXXHFaHMsi KOTOPHX AOCTATOYHO JIETKO MOKHO MEXaHHSHPO-
BaTh H aBTOMaTH3HPOBaTh, CO3AAOTCA 6/1arONpHATHHE YCJ/IO-
BHSL A/ TPHMEHEHHS STOTO OTOMJIEHHS B MasoSTaKHBIX
3/ aHHAX, KOTOpBIE HELeaecoo6pasHO MpPHCOEIMHATE K Lew-
TpaJM3oBaHHOMY TensiocHabxennwo. KsaprupHoe orone-
HHE BMECTO NIeYHOTO MOXET GPHMEHSThCA KaK B HOBHX J0-
Max, TaK H B CyLIECTBYIOLIHX, TIOCKOJBKY AJsl €ro yCTpoh-
crBa He TpeGyercs CyulecTBeHHOro nepeo6opyaoBanus, IpH
5ToM BHCBOGOMJaeTcsi Toje3Has MNJoWAals  BCJACJCTBHE
JIMKBHAALMNH neueil.

CyLlecTBYIOT Pa3/HYHEIC CHCTEMB KBaPTHPHOTO OTOIMIC-
uns. IIpy oueHke ¥ BH6Ope MX CJEAyeT HMeTb B BHAY, YTO
npocToTa OGCHAYKHBAHHA CHCTEM KBAapPTHPHOTO OTONJIEHHS
IIpH YCJOBHE 6€30TKa3HOCTH H HafGXKHOCTH paGoThl sBis-
eTcsi OCHOBHHM HX TIOKasaTeleM, TaK KaK CHCTEMH oG6cay-
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SKHBAKOTCH CaMHMH JKHJbLUAMH. YXOZ 3a CHCTeMOH NOsKel
OTHHMATb MHHHMYM BpeMeHH, OBITh NPOCTHM H JAOCTYNHHM
ANA KeKBaMpHUHPOBAHHOTO YenoBeka. Oco6oe BHHMaHHE
NpH ycTpolicTBe KBApTHPHOTO OTOLJIEHHsI C reHepaTopaMH
Tenyia AOJMXKHO ObITh yAeneHo Mx Tomnke. QOHa He NOJIXKHa
OTHHMATPL y XHJBLOB MHOTO BpeMeHH M TpeGoBaTth Henpe-
PHBHOTO HaA30pa, AOMKHA OWTE MaKCHMAJBHO NPOCTOR,
He cO3/laBaTh 33/IbIMJIEHHMS H He YXyALIaThb CaHWTAPHO-TH-
THEHHYECKOe CcOCTOsIHME mnoMelileHus. ITocaenmne oGcros:
TEJIBCTBa [JISl KBapTHPHHX CHCTEM OTOHJICHHs ©coBeHng
BaXHH, TaK KaK TeHepaTopH TeMja pasMelaoT B HoMelie-
HHAX, HaXOJ[fIIHXCS B HENOCpeACTBEHHOM GJM30CTH K M-
JIIM KOMHaTaM.

KBapTupHOe OTOIJIEHHEe MOXKET TaKKe MPEMEHSTHCA B
MaJOSTaXHHX H MHEOTOSTAXHMX 3AaHMAX, NpHEOeAHHse-
MBIX K LEHTPaAJH30BAHHOMY TeNJOCHAGKEHHIO.

L.1. BogsiHoe KBapTHpPHOE oTeNNEHHe
€ €CTECTBEHHON HMHPKyanuxed

HanGonee pacmpocTpaneNHHM KBapTHPHHM OTO-
NJCHHEM SIBJSIETCS BOJASHOE C €CTeETBEHHOfI LMpKYJsuHes,
HOpMaJNbuOfi EMKOCTHK M EenpephBHOH (PH HH3-
KHX HapyXHBIX TeMnepaTypax) TONKOR IeHepaTopa Tenaa.
B ceasM ¢ 9TMM He TpebyeTca paCueT TeIJIOaKKyMYJSHE,
T. €. EMKOCTE CHCTEMH ONPEAe/seTcs KOHCTPYKTHBHO.

Ha puc. 1.1 nokasasa HamGosee 4acTO NpHMeHsieMas
€xeMa ABYXTPYGHOrO BOASHOIO KBAPTHPHOrO OTOMJIEHHA C
npounankofl ropsidefi pa3BOAAINEH JHHUM NOJ NMOTOJIKOM
NOMellenMss, a ©o0paTHOM -— NOJ OTONHTEJBHBIMH NpH-
GopaMH.

B sTok cHCTEME, Tak e Kak BO BCEX CHCTEMaX KBapTHp-
HOrO OTOIVIEHHs], PaGoTalOIHX C EecTeCTBEHHHM nobyxie-
HHeM, JeJaTebHO TeHepaTop Telta pacroJaraTh BOSMOXK-
HO HHXe OTONHTe/NBHBX NPHOOPOB, TaK KaK UPH STOM yse-
JHYHBACTCA OHPKYJALHOHHOE JiaBJeHHE B CHCTEME H
YMeHbIIaeTcs CeuenHe TpyGonpoBoaos.

OnvMaKo ecsiH reHepaTop TENJa HeJb3f pacHofararh HH-
XK€ OTONHTEJILHBIX NMPHGOPOB, TO €r0 MOXKHO TOMECTHTH Ha
OIHOM YPOBHE C HMMH H Jla)k€ HECKOJBKO Bhiie. B sTOM
Cay4ae UMPKYJsiUMs BOIM B cHcTeme GyZieT MpOHCXOAMTb
BCIEACTBHE oXJakieHus ee B TpyGompoBopax. [IpH pacmo-
JIOXEHHH OTONHTENLHHX TPHOOPOB BHILE KOTJa HOSIBHTCA
FAOHONIHMTENEHOE UMDKYJIAIHOHHOE JaBJicHHe, 3aBHCAINEe

[

DT BHICOTH HX pacnojioxkenusl. TakuM ofpasom, Oxiamje-
HHe BOAM B TPyGONPOBOfiaX CHCTEMB KBapPTHPHOTO OTOWJE-
HHS, HaXOASIMXCS BHIUE KOTJA, CHOCOGCTBYET YJyYIHIEHHIO
LUHPKYJSIIHE BoAH. [Testomy TpyGOMpOBOAH CHCTeM BOAS-
HOr0 KBAaPTHPHOrO OTOIJIEHHS TPOK/AAKBAKT TIO BO3MOIK-
HOCTH OTKDBITO B OTaIVIHBaeMBX NOMEINEHHSIX M He H3OJH-
pytor. HM3onupyercsl TOJBKO TJIaBHHE CTOfIK, TaK Kak NpH
€ro OXJaXKIeHHH, KaK MPABHJO, CO3JAIOTCSA JHIIHHE TellJo-

BbifleJleHHs B TIOMEIIeHHH, Tie OH YCTaHOBJEH.

Topsivy1o ¥ OGpaTHYIO JIMHHA MPOKAaALBAIOT ¢ YKIOHOM
1o ABHKEHHIO BOAM B TpyGonpoBone. 3To obecreyHpaer
cBOGONEbIA BHXOJ BO3[yXa 4Yepe3 paCHIHPHTeNbHEE cocyn
H C/IMB BOJAH M3 CHCTEM vepes CnyckHofi natpy6ok, pacro-
JioXenubli B HHXKHEH Touke cHeTeMbl. CHyCK BOAH MoOXKetr
TPOMSEOAMTHCS B KaHAJNHSaLMIO WJH B CHEUUaJbHEE Ape-
HaXHHIt KOJIOAC1L.

PaciuuputesbHRk cocys BO HabemanHe 3aMepsaHusi H
IS ynoOcTBa OGCHYKHMBAHHS CHCTEMH CJefyer pacnoJa-
rath B OTAIVINBAEMOM NOMELIEHHH. YCTaHOBKa cOCyAa Me-
Go/bLIMX PasMepoB HECKOJIbKO YIPOIIaercsl: He yCTpauBa-
ercsi IMPKYJANHONHAS JHHMS; HepejiHBHas H BO3JyMiHas
JIHHHH OObeAHUAIOTCS B OAHY Tpy6y HAuaMerpoM 20 MM,
BLIBG/IHMYI0 B KYXOHHYIO PaKOBHHY; CHrHaibHasg Tpyba 3a-
MeHsieTCSl BOAOMEPHHM CTEKJIOM, IO KOTOPOMY JIETKO Ompe-
JleMTh HajHuHe BOAM B cucreMe. CHCTeMa OTONJEHHS TiM-
TaeTcs OT BOAOHPOBOAA Yepe3 NMUTaATEJBHHH BEHTHJb.

Jns yro6etea OGCIy:KHBaMHSL TeHepaTop TenJia, pac-
HIHPHTEMLHEEH COCYA H NMHTAOLIHA BEHTHJIL PEKOMEHAYeTcs
yCTaHaBJIHBATE B OJHOM IOMelleHuH. IIpn OTCYTCTBHM BO-
JIONPOBOAA CHCTEMA OTONJIEHHSI MOKET 3aJIMBaThCs C IOMO-
Wb PYYHOTO Hacoca WJH 4epe3 pacHIHPMTEeNbHbi cocyz,
B KpHIIKE KOTOPOTO INpeiyCMaTPHBAeTCH 3aKpHBaIOLIEeCs
orBeperHe. CiiefoBaTenbHO, OTCYTCTBHE BOZONPOBOAA B
3[aHUH He HOJIKHO SIBASTHCH INPENSTCTBHEM [ YCTPOHCT-
Ba BOJAHOrO KBapTHPHOTO oTOIJIeHNs:, TeM Goxee, uTo Boja
M3 CHCTEMBI CITYCKaeTCst OYeHDb PeKo.

Ha puc. 1.1 nokasana npoksaaka o6parHoro Tpy6onpo-
Bojla Hafi nojioM noMeinerns. OXHAKO TaKasi NpPOKJIAlKa,
OCOGEHHO TPH PACIHONONKEHHB OTOMHTEJbHBIX NpHGOpoB Yy
HapyXHEBIX CTEH, He BCeria Bo3MOxHa. Jlns o6xona Tpy6o-
TPOBOJOM JAHepell NPHXOAHTCA 3aryiyGJasTh €ro MOA MO H
YCTpaHBaTb IOANOJBHEIE KaHAJH, 470 OCOGEHHO Hexesna-
TeJILHO, KOIZla CHCTeMa OGopyAyeTcst B SKCIJIyaTHPYeMOM
spannH. [TosToMy JROBOJLHO HacTO npHMensieTcs ApYraf
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Puc, L1, Cxema ° c ropsneRt aRAnNR
cBepxy, & obpaTuofl cuusy mpuGopos
1 ~— paKoBHHA Ha KyxHe; 2 — 3 Y ARBMSA OT

20 P 3 — R cocyn; 4 — ropsivag pasBONsILaRn JHIHUS;

5 — obpaTEan .vmn'ﬂu; 6 — naTpyCOK € BEeHTH/IEM IS CAYCKa BOAL H3 CHCTEMH,;
7 — BOZONPOBONIHAS NOABOAKA ANA MHTAHH CHCTEMH BOJOM; 8 — HATPEBaTELREIS
— T Tenaa; 10 —

cxeMa — C TpokJaikoll obparHoro TpyGONpoBOAa psifioM
¢ ropsYHM TMOA NOTONKOM ToMellenus. Iopsuas BoZa B
OTONHTENEHbIE MPHGOPH HOCTYNaeT, KaKk H B paHee paccMu-
TpenHOR cHcTeMe. OxsakieHHas BOAa oT NMpHOOPOB MOT-
HMMaeTcsi o o6paTHHM CTOsiKaM B CGopHyKX obpaTHyI0 AR«
HHIO MO NOTOJIKOM H To Hefi BO3BPaINaeTCs B KOTEJ.

[/

Puc. 1.2. CXeMa BOLYNOTO KRADTHPHOTO OTOHAEHMA € WPOEAAAROH ropaveR w oG-
paTEON AHAKE Hapa npHGOpaMu (CO CMEWCHHeM NOTOKOB BREPXY)

1 — remeparop tenna; 2— CTORK; 8— H NHAHA;
£ — DaCHIKPHTeABLREA COCYA; & — BOAMYWRas NeTns; 6 — ropadas pasaunﬁmag
aupEs; 7 - ofpaTEas AHAKS; 8 — Barp 3 9

natpy6ok; 10 — cnyckRoR marpyOox

8

Cxema C TPOKAafkoH ropsiyell ¥ oGpaTHOR JHHMM HAT
OTONNTENbHBIMK YIpHGOpaMy W3obpaxena Ha prc. L2, On-
HAKO ¢ HeJlb3s pPEeKOMeHA0BaTb K YNOTPEOJIeHHI0 H3-3a
HEYCTOHYHBOCTH LHPKYJISILIEY B Meft BOAE. 3Ta CHCTeMa MMe-
€T HECKOJIbKO LMPKYJIALHONHBIX KOJeL, B KOTOpbIX 06paTHasn
BOJla TIOAHMMAETCs H CMEIUHBAETCA B BEPXHEM OﬁpaTHOM
TpyGompoBope. Ecan BeneAcTBHE KaKMX-IHGO — MpPHUEA
(HanpHMep, M3-3a HETOYHOIO Pacuera) OAHO U3 Kojfl
HAYHET OTCTaBaTb B IPOIPEBe, TO 5TC NpPEXje BCEro OTP3-
3HTCH Ha OCTHBAaHWH BOAH B OGPaTHOM CTOfIKE, TIO KOTO-
poMy oHa fBHikercs Beepx. [Iporpes kosbua eine Gojblre
CHUBHTCHA, LHDKYJSLHS BOAL B FHeM MOXEeT YOJHOCTBIO
NMPeKpaTHTECH BCAEICTBHE HarpeBa Apyroro LHPKYJSIHOH-
HOro KOoJbLa. ﬂl[ﬁ BKJIHOYEHHA B UHPKYJSLHK OTCTaBILIETO
B YIPOTPEBE KOJIbLA YIPHXOAWTCS HePeKPHBaTh KPaHH Ha
paboTtawiux npu6opax, 410 coanaer Heyno6cTpa.

Bonee coBeplleHHBIMM, XOTS H 60OJ€e CIOKHBIMY, SBJS-
0TCA CHCTEMBI, Noka3aHHbie Ha pHC. 1.3. OcobeHHOCTh Cxe-
MBI, H306paeHHoll Ha pHe. 1.3, 6, coCTOHT-B TOM, WI0-05-
parTHasi OxJlaxK[eHHasi Bolla HanpaBisieTCs HE B KOTes, a
BHIA3, T, > CMEIIKNBAETCH C OXJaXAEHHOH BOMOH OT APYLUX

y TpySonpoBoay npofioskaer

nm%@gnauhmy, > =
~"Chuszne Gosee XOJOAHOH BOAL OT YAAJEHHBIX OT KOT-

7a npH6opoB ¢ BoAOH OT GAH3KHX K KoTJy NpHGOPOB YpOHC-
XONUT B MHIKHHMX, 2 He B BEPXHHX TOYKAX LHPKYJALHOHHBIX
xojen. [losToMy nonmxeHne TemMnepaTypbl B oGpaTHOH siu-
HHH OfTHOTO H3 KODJIell YIDHBEJET K YCKODEHHOMY [NBHXKEHHIO
3TOH BOJAH, a CJAEAOBATENbHO, K YAYUIUEHUKO LOHPKYJISALHH
B KOJIbLLE.

{{upxynsimonsoe naBserne yBesHUHBAeTCsl TaKkKe TNpH
NPOKJaflke OTACJIBHHX OOpaTHHX JHHHH C OXJiaXKIEHHOM
BOZOH 0T KaX /ot rpynns npubopos (puc. 1.3, a).

Tlpu ycrtpoficrBe CHCTEMB BOASIHOTO KBaPTHPHOTO OTO-
NNEHHA C DPOKXaXkoH Toj MOTOJAKOM OOpaTHOR NuwiHM,
AMeroLlell yBEUYEHHOe LHPKYJSLHOHHOE AABJCHHE, OTMe-
valTes CReAyouIMe HeoCTaTKH: a) Tpebyercs Gosblue
TPy6; 6) OCNONKHsETCH BHIYCK BOAEL: [JISl TIOJHOTO OHO-
POKHEHHS CHCTeMbl HeOGXONMMO OTBUHYHBATh HHIKHHE
NpOBKH y KaXOro OTONHTEJBHOTO TPHE0PA HIH MPeAyCcMa-
TPHBaTE B HMX CHEIMaNbHHE COYCKHHIE KpaHMKH. Onuako
B psilie CAyua€B, KOTAa o6paTHYIO JIHHHIO He06XoAHMO mpo-
KNajasiBaTE OKOJO ABepell (0cO6EHHO B yiKe NOCTPOEHHHX
U OT[EJAHHBIX 3/1aHMAX), CJEAyeT NPEANIOYeCTb 3TY CHCTe-
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Prg. L3, Cxema poussoro ropasel u of-
pateol nunar HaX npuGopamu (co cMeleNMeM mnoxo. BHH3Y)
= TemNa; 2 ~- HAT 83— & cocya

My, TaK KaK NPH STOM OTHajiaeT HEOGXOAMMOCTL Iiepefel-
KH CTPOMTENEBHBIX KOHCTPYKIHA H YCTPOHACTBA NOANOJBHHIX
KaHaJoB.

B npocrefiiedt npoTouneii CHCTEMe BOISHOTO KBAPTHP-
HOI'O OTOIJICHHS paCLUIMPHTENBHHH CcOCyf pacnojaraercs
HENoCPEeACTBEHHO Ha reHeparope Tenyia (pHc. 1.4). Tops-
yas BOAa MOCTYNAET B CHCTEMY OTONVIEHHs H3 PaCHIHDH-
TENBHOIO CcOcyia MO TPYGONpOBOMY, PacHOJOMEHHOMY a
BHCOTe NepBOro (M0 XGAY BOAH) OTONHMTENBHOrO TpHOOpa..

ajiee BOJla NOCHEAOBATENBHO NMPOXOAMT BCE OTONMHTENBHELIE
npuGOpH, BHINOJHEHHBIE B pPacCMaTPHBaGMOM Clydae HS
TAaJAKUX TPYG M YCTAaHOBJIEHHHE C NMOCTENEHHHM NOHHIKEHH
eM, oGecHednBalOLIHM HeOGXOAHMHIE YKJOH TpyGompoBoia
n c'ropouy JBHXXEHHsl BOJIbl, H BO3BpaIIaeTcsi 0OpaTHO B KO-

Jlnﬂ YBEJIHYEHHS LHPKYJSAIMOHHOIO AaBJieHHS oTOmH~
TeJILHEE NPHGOPH PEKOMEHIYETCH pacnojiarath BO3MOXKHO
BHe. OHY MOryT BRINOAHSTECS B BHAE ORHOM riafko¥ HiTa
pebpuctoii (ecan omyckaeTed NO CARHTaPHO-TEXHHUYECKHME

Puc. 14, CxeMa nporoumofl cacremt w"
EANOro KBADTEPHOIO OTOUICHASN

1 — PACIIHDETEALAREA COCYA; 2— HArpe-
BaTeAbERe NPHOOPH (FAZARME TPYOH
3 — sanopHO-peryMUpyIOman  apMa

4— 00BOKa ABEDH; §— CNYCK BOLB
CHETeMEl; 6 — reHepaTop Temia

NAM APXMTEKTYPHHM coofpaseHHsM) TpyOw. B paccmar-
puBaeMofi IPOTOYHOR CHCTEME yCTaHOBKa 3alOpPHOH H pery~
akpyomefi apMatypss npeiycMaTpPHBAa€TCs TOJBKO Ha IpH-
6opax, COCTOSLUMX H3 ABYX TPYO, NpH STOM OHa YCTaHABJH-
BaeTcs TOJMEKO HA ORHOM TpyGe (cM. puc. 1.4). Ycramoska
apMatypH Ha opHOTPYGHOM mpubope He nomyckaercs.

HecmMorps na npecroe yctpoliCTBO, NPOTOYHAs CHCTeMa
HMeeT PSA HEJOCTATKOB: HEBO3MOIKHOCTL CBOGOJHOTO pery-
JIHPOBAHHS H BHKJIOYEHHS OTAEJbHHX OTONHTENbHHX Npi-
60poB; HEYAOBJETBOPHTE/bHHE BHENIHHE BMA BCJEICTBHE
TIPOKIA/KH FOPH3OHTAJBHOTO TPYGONpPOBOAa MEXAY HpHGO-
paMH Ha BHIHOM MecTe.

Kpome paccMOTPEHHHX BHllle CHCTeM BOAAHOrO KBap-
THPHOrO OTOIVIEHHMS, BO3MOXKHB H TaKHe, B KOTOPHX 00be-
FMHSIIOTCA pa3jiHYMBie CXeMbl NPOKJAajKH TpyGonpoBoia H
NPMCOeIMHEHHs K HEMY OTONMHUTEJbHEX NpHGOPOB.

PaccmorperHbie cHeTeMbl OGC/YKHBAIOT KBapPTHDH, Ha-
Xopsiuecs Ha onHoM staxe. Ho kBapTHpm yacto GuiBaloT
PacrofioXeHH B ABYX3Ta)KHOM SflaHHs HJH B IEPBOM Sta-
Xe B MaHcappe, KOTOpasi TaKKe HOO/KHA OTallJIHBaThCs,
€CJIH B HeH XHBYT M 3HMOH.

VerpofictBo BOASHOTO KBapTHPHOrO OTOINJEHHA NBYX-
9TaXMBX NOMEIEHHE YnpollaeTcs, Tak KaK B STOM Clyuae
YBEJMYHBaETCH UMPKYJIALUMOHHOe AaBieHHe. Takoe oFomJe-
HHE MaJiO OTJHYaercs OT OOHYHOro (TpaJHIHOHHOIO) BO-
JIRHOrO OTOIVIEHHS C €CTECTBEHHOR LHPKYJIALHe .

KsapTupHBe CHCTEMB OTOIVICHHS ABYX3TaXKHHIX 3faBhfl,
KaK H OHO3TaXKHBIX, OOLYHO BHINOJHAIOT C BepXHeH pas-
BOAKOW, yBeJuuHBawulefi UHPKYNSAIHONHOe  JaBJEHHe
BCJIEICTBHE OXJarKAeHHs BOAM B TPyGODPOROZE. DTH CHe-
TeMB MOryT Otk HABYXTPYGHHIME, OOHOTPYGHLIMH C 3aMH-
KAIOIWHMH YyYacTKaMH H OPOTOUHEIMH C pPaclojOXeHHeM
OTONHTE/BHBIX NPHGOPOB y HAPYIKHEIX H BHYTPEHHHX CTEH,

OueHuBas CHCTEMH BOAAHOTO KBapTHPHOIO OTOMJIEHHs-
VIS ABYXSTaxHHX NOMeLleHHH, CIEAyeT OLN&TH_ TPEANoq-
TeHHe ONHOTPYGHOR npo'roqﬂoﬁ CHCTEME M ORHQTPYOHOA pe-.
ryaupyeMoli CHcTeMe ¢ 3aMBIKAIONIAMH -YHaCTKaMH (pHC—
1.5). B atHx cHcTeMax pacueroe LHPKYJALMOHHOE LABJe-.

ERf IAYXTpyGHBIX, pacyer

IHe 3RAYHTEeJILHO OOJIBLiE
TPYGONPOBOAOB KOTOPHX NPOHSBOAHTSA MO LABJIEHHIO AAS
IPHGOPOB, PACNONIOKEKHHX B nepBoM sraxe. Kpome Toro,
HpHOOPH MEpPBOrO M BTOPOTO 3Taxek B OAHOTPYOHBIX CHC-
TeMax HMEKT OJAHHAKOBOE UMPKYJSAIHONHOE AaBlEHHE,
TOrfa Kak B ABYyXTPyOHOH CHCTeMe B nMpHGOpax BTOPOTO
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Puc. 1.5, Cxema onaorpybuoft pery-
aupyemoll CHCTemLi BOASMOID KBRD-
THPHOTO OTONMERHS ¢ SAMWEAIOIRUNK

—
(ans a0

Ma)
5 5 1 — narpepaTesbrbie OpHGOPH; 2 -—
TPEXXOMOBble KPBHE, J— FOpAvan
Pa3IBOAAWLAA  AUEMA; € — pACtUMDH-

TeAbRHR Ctocyn; 5 — sambikapmue
yuacTkn; 6 — obpaTHas JMRMS; 7 —
narpy6oK RN COYCKa BOAL HS CH-
cTexp); § — naTpy6ok nam BaTOJHe
HHA CHCTEMBI; 9—reneparop TenJaa;
10 — nepesMBEAY H BO3AYWHAR JAHAMA

‘5TaXa UHPKYJSLHOHHOE AaBleHHe 3HAYNTE]BHO GoJjblle,
yeM B npubopax NepBOTO 5Taxa, YTO YCJOMHAET peryJHpo-
panne. Kpome TOro, onHoTpy6HHE CHCTEMB GOjee IKOHO-
MHYHBI, JIE[4€ MOHTHPYIOTCH H Jyullle PeTYJ/IMPYIOTCS.

B cMcTeMax BOJASHOrO KBapTHPHOTO OTOMJEHHS OTOMH-
TeqbHBe NPpHOOPH MOTYT pasMellaTbCAl KakK y HapyKHBIX,
Tak H y BHYTpeHHHX creH. Pacnoqoxenre npu6opoB y Ha-
PYXHHX CTeH, ocO6GeHHO TIOA OKHaMH, yaobHee JJA pasme-
weHHss mebesn M Gonee 6JaronpMsITHO B CaHMTAPHO - THIH-
©HHYEeCKOM OTHOLIEHHH, TaK KaK yMeHBLIaeT HepaBHOMEp-
HOCTb TeMIIEPATYpPH B NOMELIEHHH H ABHXKEHHs BO3AyXa OF
XOJIOAMHX NOBepXHOCTEH.

Prc. l.u CXEMA BOASAHOTO EBAPTHPHOrO OTONNEHHW C 0)
xyCTOB PACNOXO] PEBATEARHEX bpnﬂoyol
y -nyrpennx cron (a) B obwmuh ang cucremu (O)

4 — Koven; 2— BerpenaTesbHLEe OPHGOPH

2 ‘;‘r

Onuako B caydae 6jaronpHATHOH NIaWMpOBKH TPH pac-
TIONOXKEHHH OTOIHTE/IBHHX NPHOOPOB y BHYTPEHHHX CTEH
MOXKHO 3HAYHTEJLHO YMEHBUIHTL [AJIHHY TPYCONpPOBOA2 NO
CPaBHEHHIO ¢ ero AJuHofi NpH pacrnojioxeHHM npHEOpPOB y
HapYXHHX cTeH, B yXe NoCTpoeHHBX 31 aHHAX NP pasMenle-
HHH NPHGOPOB y BHYTPEHHHX CTEH BHYTPEHHSS OTAEJKA YIO-
MeLUeHHsl, KaK NPaBHJO, YOBPEXJIACTCH He3HaYMTeNIBHO.
CHCTEME OTOMJIEHMSI C pacriojioXeHHeM TpHOOpOB y BHYT-
peHHMX CTeH Goslee YAOOHH Jiisi HHAYCTPHANH3ALHY HX MOH-
Taxa. Ha puc. 1.6 nokasaHo ynayHoe PaCIioJIOKEHHE OTO-
OHTEJBHHX NPROGOPOB Y BHYTPEHHHX CTCH (TaK HasblBaeMoe
KyCTOBOE pasMelLleHue).

IIpy HOBOM CTPOMTEJECTBE B YMEPEHHOM M XOJORHOM
KJIHMaTHYECKOM IIOSICE OTOMHTEJbHBIE NPHGOPH pEeKOMEHAy-
€TCHl yCTaHaBJMBaTE MO HapyXHHM CTeHaM, ocoGeHHO OpH
GOJIBLILIOM PaCCTOSIHMM HX OT NPOTHBOMNOJOKHBX BHYTPEHHHX
cred (6oabumas ray6HHa moMemlenus). Bo Bcex Npounx
clydasix RONYCKAa€TCs PachoJjoxKeHHe OTONHTENBHEIX NPHGO-
POB Yy BHYTPEHHHX CTEH.

TpyGonpoBoAb! BOASHEIX KBaPTHPHHIX CHCTEM OTOMJIEHHS
C €CTECTBEHHOW LMpKyJsiUHeH H3-32 MasblX LHPKYASLHOH-
HBIX AaBJICHHE [OJXKHH MMeTh MMHHMAJbHEIE MECTHHE CO-
NpOTHBJIEHHs. B ocrajbHOM OHH aHajoTHYHB TPYGOTpOBO-
JaM, TpHMEHSeMHM B LEHTPaJBHHX CHCTEMaX OTOILICHHA.

3anopHas apMaTypa B KBapTHPHBIX CHCTE€MaX OTOIIEHHS
COCTORIT H3 BeHTHJIeH Ha TpyGOnpoBoAe, Yepes KOTOpbie Npo-
H3BOJATCSA THTAHHE CHETEMH H CIYCK BOAB H3 Hee. B kave-
cTBe Takol apMatyph AuaMerpoM 15-—20 MM MOXHO npH-
MEHSITh OOHYHHfi IPOXOAHOK BEHTHNb HAM BeHTHJbL «KocBa»
ans ropsivel BoAn (¢ GHOPOBEIMK TpOKNafkaMmH). JIuHei-
Hasi apMaTypa Ha CTOSIKax TPYOONPOBOROB H Y KOTJOB B
KBAPTHPHHX CHCTEMaX OTOIJIEHMS, KaK NpaBRAO, HE yCTa-
HABJHBACTCH. DTH CHCTEMH OGCAYXHBAKTCA OfHUM KOTJIOM
H HMeIOT He6oJbIIOe HHPKYJISALHOHHOE AaBjeHME, NOSTOMY
MECTHHE CONPOTHBJICHHS], B YaCTHOCTH CO3/1aBaeMble JHHEl-
HOfi apMaTypOH, O BO3MOXKHOCTH YMEHBLIAKOT.

B kauecTBe peryaupyiomefl apMaTyps /s OTONHTEJNb-
HBIX NpHOGOPOB MOTYT YIDHMEHSTHCA BCE €€ PASHOBMAHOCTA.

B cucTeMax BOASIHOTO KBapTHPHOIO OTOMJIEHHS (HMEIO-
IUHX CBOH PACLUHPHTEJBHEIE COCYAH) OTONHTE/BHBIE MPHOO-
pPH paboTanT NpH MajiOM CTATHYECKOM Hanope: mo 7—
8 M-—B ABYX3TaXHBIX TIOMELIEHHAX H A0 3—4 M B OfHO-
STaXHHX. STO MNO3BOJISET INOJB3OBATECSH OTOMMTEBHEIMH
npuGopaM¥ BceX BHJOB, NPHMEHSEMHMH B CMCTEMaX LEHT-
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PaNBHOTO OTOIJIEHHS, a TaKXe HEMETaJJHYECKHMH OTONH-
TeNLHMMH npuGopaMH, ManprMep KepaMudecKHMH, $apdo-
POBHIMM H T. 1.

BesieicTBHE MaJsior0 UHPKYJISAIHOHHOTO AABJIEHHA B CH-
cTeMax BOASHOTO KBapTHPHOIO OTOINJIEHHSI C €CTeCTBEHHON
uupKyJasigped Bce Gonbliee NPHMEHEHHE HAXONAT BHICOKNE
OTONHTE/bHBE NPHOOpPH, YBEJIHUHBAIOLINE LHPKYJISLUHOHHOE
J[aBieHWe. YBEJHYEHH AABJEHHS OCTMralOT TaKKe yCTa-
HOBKOH HH3KHX OTONHTEJNBHHX Hpu6OpOB Ha BHICOTE A0
300 MM or noJia H Ha BepTHKaNEBHOH cienke. IIpu pacyere
CHCTEMEL-CAeAYET YUATHBATh [HMADABJHYECKOE CONMPOTHBIE-
HHE OTONMTE/NBHHX NpHGOpLB M3 TPYO. Jlas yMeHbLIEHHS
9TOrO CONPOTHBJEHHSI CJACLYeT NpHMeHATh TPYOH MeHbluek
JJMHH K GOJBLIEro AHAMETpa.

Paclmpure/bHEil COCyR B CHCTeMe BOASHOIO KBapTHP-
HOIO OTOILIEHHSI PEKOMEHJyeTcsi YCTaHaBJHBaTh B OTalJil-
BaEMOM YIOMELIEHNH, NOITOMY TeIJOUIONSALHSA €0 Mapyx-
HO# YIOBEPXHOCTH He o6f3aTesabHa.

Ha-3a oTCyTCTBHS B paclunpHTeaBHOM cocyne (peC. 1.7)
34JIMBOYHOTO OTBEPCTHSI CMCTEMY 3aMOJIHSIIOT BOAOH H3 BO-
JONPOBOAia H C TIOMOLIBK PYYHOTQ Hacoca. YpoBeHb BOAb B
cocyne oIpeneasioT N0 BoAOMepHOH TpyOKe, BepXHHA KOHert,
KoTOpott (3aTAHyTHE TKAWBIO AJA TPEAOXPAHEHHMS OT 3aCO-
pennsi) coobiaercst ¢ armocdepolt, a HHIKHHA depe3 TPOi-
HHK COEfIHHEH C BOASHLIM YIPOCTPAHCTBOM. Jlas pyuHOro
3aJMBa CHCTEMbl BOHOR pacCIIHPHTENBHHH COCYH AOJXKeEH
MMETh BBEpXy 3aJHBOYHOE oTBepcTHe. [IpH yCTaHOBKe pac-
LIMPHTEJIBHOTO COCY[a 3a MpefesiaMH KBapTHPbI, HanphMep
Ha JepfiaKe, €r0 KOHCTPYKLUHS M HpHCOCAHHEHMe K TpYyGo-
NPOBOAY HMYEM He OTJHYalOTCH OT €0 KOHCTPYKLMH H YIpH:
COCLHHEHMS TIPH LEHTPaJbHOM OTOIJIEHHH.

B paccMOTpeHHHX CHCTEMAaX BOASHOTO KBapTHPHOTO
OTOMJIEHHS TEILNOEMKOCTE, XapaKTEPH3YIOLLASICK B OCHOBHOM
BOJiIHON €MKOCTBIO CHCTEMBI, He PACCYHTHIBAEICH: OHa Ofl-
PENeNseTcsl eMKOCTBIO TIPHHATHX OTONHTEbLHHX NpHGOpPOB,
reHepaTopoB Telsla, TPYGONpOBOAOB H PACIUMPHTENLHOrO
cocyna. 3Tofk eMKOCTH OKa3hiBaeTCsi HENOCTATOYHO AJIH BO3-
MOXHOCTH YCTPORCTBa NepepbiBoB B paboTe CHCTEMB OTON-
JIEHHs TIPH HH3KHX HapyKHbIX Temneparypax. ITosTomy nipu
HCTOJIL30BAHHH YKA3aHHHX CHCTEM NEPEpHBH B TONKE A0-
IIYCKAIOTCS. TOJIBKO TIPH BHICOKHX HAapYXHHX TeMneparypax,
COOTBETCTBYIOIIMX NEPEXOAHOMY MEpHOAY.

TenepaTop Tenja 3THX CHCTEM PaCCYMTHIBIETCH HA Mak-
CHMaJIbHHE TeRJIONOTepH NOMELEeHHS.
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Pue. 1.7. Pacmnputeannuf cocyn

! — natpy6Gok Aan B
MepHoe cTekno (TpyGka); S — P, nng

AuNHH; 4 — 0aTPYGOK AAA MPACOEAHHEHBS IJIBBHOrO CTOAKa

JUBHH; 2 = BOAO-
ropses

v

YunreiBas HeOGXOAHMOCTE HENPEpPHBHOM TONKM paccMoT-
PCHHBIX CHCTEM BOASHOIO KBapTHPHOIO OTOIUIEHHS, a TaKXKe
70 06CTOATENBCTBO, YTO TONKY 3THX CHCTEM NPOMSBOAAT Ca-
MH JKMJBIB, STH CHCTEMH Leeco06pasHO NpHMEHsTh JIRWb
B TOM cJydae, KOrfia He TpeGyercst NOCTOSHHOTO Han3opa
a2 CXKHraHHeM TOIJIMBa B reHepaTope Temna, T.e€. NPH noJb-
HOBaHHH Ta30M, XKHAKHM H Me/JIEHHO FOPALIEM BHCOKOCOPT-
HHM TOMJMBOM (KOKC, aHTpauMT, OpHKeTH H Op.).

Ecap ncnosibayior TomnMBO ApYrHX BHIOB (LpoBa, TOpd,
WH3KOCOPTHHIH yToab H T.1.), TO NPH YcTPoficTBE CHCTEM BO-
JWHOT0 KBaPTHPHOTO OTOIVIEHHS € ONpefelsieMON KOHCTPYK-
THBHOR €MKOCTBIO HEOGXOIHMO NPHMEHATE TeRepaTOphl TenNa
¢ TOMJHBHHKAMH, CHaGXeHHEIMM CTENHAJBHBIMH YCTPOHCT-
BaMH, AONYCKAOIMMME HENpepeBHOE CXKMraHHe STOro TON-
anBa Ge3 MOCTOSHHOTO Hafsopa. ONHAKO BONPOC O TaKOM
TOIJIHBHHKe ellle ue pewer. [lostoMy nproGperaer ocobuit
WITEPEC CHCTEMA OTOMJIEHHA C NEePHOAHYECKON TONMKON reme-
paTopa Tenaa H yBeJHYEHHOH €MKOCTHIO.

CructeMa BOASHOTO KBapTHPHOTO OTOMJIEHHS € yBeJHueH-
1noit €MKOCTBIO, COXpaHss NOJOXKHTEJLHHE KadecTBa CHCTEM
KBAPTHPHOTO OTOMJIERHS C HOPMaJIBHOW EMKOCTDBIO, OTJIHYa-
CTCSL OT HMX T€M, YTO TONKa TeHepaTopa Telvia NPOH3BOLHT-
¢ He HenpepHBHO, a MepHOAMYECKH. Bo Bpems TonkH cuere-
M2 OTOIJIEHHMA aKKYMyJIHPYET Bee KOJIHYECHBO TenJa, Tepsie-
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MO€ OTall/IMBaeMHMH MOMELIEHHAMH A0 Hayajla caefylomait
TONKH. B nepepniBax MeX 1y TONKaMH 9TO TEILIO NOCTENEHHO
nepejlaeTcs OTalVIMBaeMOMY NOMELIeHHI0. 3aTeM BHOBh o/
BTOPSIETCH TONIKA TeHepaTOpa TeMnja, B IUMKJI BO30GHOBJISA
ercs.

Boza mnpexacraeisier coboft cpeay, o6janawulylo Hau+
Goablell TenyioakKyMyaupytowel cnoco6Hocteio. [TosTomy
B OIINCbiBaeMHBIX CHCTEMaX oHa SIBJIfeTCs He TOJEKO TEIJo-
HOCHTeJIeM, NMepefaloliHM TEIJI0 OT TeHepaTopa TeIla OTox
nHTEJBHHIM NPHGOpaM, Ho H cpeioll, akKyMyaupymwowel Tenq
JI0 BO BpeMsl TOYIKH [eHepaTopa Tensa W oTAawwed erd
OTaNyNBaeMbiM TIOMELIEHHSIM B IIepepbiBaX MEXAY TONKaMi;

Temnepatypa BOoAn B pacCMATPHBaeMHX CHCTEMaX MO
CTOSIMHO MeHsercs. KosnyecTBo ee HOJXKHO OGECHEdHTE HE:
o6X0nHMY0 TeNNoaKKyMyJauHK. Pacyer noKasmBaer, YT
B STHX CHCTEMaX BOAH AOJKHO GHTE 3HAYHTEJBHO GOJBIIE,
YeM B CHCTeMax ¢ nocrosinHofi Tonkoi. IToaroMy OHE nody4
YHJH Ha3BaHHE CHCTEM C YBEJHMYEHHOH eMKOCTBIO.

Ilepronnyeckasi KpaTKOBpeMEeHHasi TONKa reHepatopa
TEIa HE OTHMMAET ¥ JKHJLLOB MHOrO BPEMEHH, B MO3TOMY
B paccMaTpHBaeMofi cHCTEME OTOILICHHS NPHMEHSIOT TOMJA
BO TAaKHX BMJIOB, CXKHI'aHHE KOTODHX He TpebyeT Henpephs:
HOTo Haj3opa*. K HHM OTHOCSITCS ApOBa, HH3KOCOPTHHE Ka-
MEHHHH yrosb, TOp(d, cosioMa, Jiyara H APYroe MecTHOe To-
IIHBO,

- PaccmatpHBaemasi CHcTeMa npnro).ma H JJs rasoBOrQ
TOILIBA, TaK KaK IO3BOJSET HCNOABE30BAaThH T'a3 B OTOMH-
TEJBHHX LEeJfX NEPHOAHYECKH — B 4aCcH Majioro pa3bopa
ero Ha ObiToBHE HyAH. Takofi pexum notpebiieHust Tasa
BO3MOXKEH Ge3 yBeJsHYeHHS] MOLIHOCTH COOPYKEHHE rasoBoro
Xo3siicTBa.

O6beM BOAH B pacCMaTPHBAEMBIX CHCTEMaX MOMKET GHiTh
YBEJHYEH 3a-CYET YBEJIHYEHHS eMKOCTH OTONHTEJBLHHIX MpH-
GopoB W remeparopa TeI/a MIR YyTeM yerpoficTBa crnens.
ANBHEIX JIONOJHHTENBHHX €MKOCTed —aKKyMyJATOPOB.

B 3aBHCHMOCTH OT M€CTa COCPEIOTOYEHHS OCHOBHOM Mac-
CH BOAH B CHCTEME Pa3jHYaloT TPH CXeMb CHCTEM BOJSIHOIO
KBapTHPHOI'O OTOIVIEHMS C YBEJIHYEHHOR eMKOCTHIO,

B nepBofi cxeMe NMpHMEHSIIOT FeHEpaTOp Teld C TOBbi-
HIEHHOH BOASIHOM EMKOCTHIO, YTO NMPMBOAHT K YBEJIHYEHMIO
ero pasMepoB M TEMJIOOTAAYH B OKPYKalLIyIo cpeiy, KOTO-
pas u 6e3s TOro, Kak INpaBHJIO, OKashLiBaeTCsi 4Ype3MepHO

* HmMeercst B BHAY CXHIaHHe B O]

GoJibIIoi N0 CpaBHEHHIO € TEIJIONIOTEPAMH NOMELIEHNS, Tie
ycraHaBiHBaeTcs reHeparop. Kpome Toro, mpn ypenmuennu
CMKOCTH M pasMepoB IIOCJEAHErO BO3PAcTaeT BEPOSTHOCTH
NOBPEXJIEHHs 3Toro HanGoOJjee OTBETCTBEHHOTO arperata no
BCeH CHcTeMe oTonnenss. [TosToMy ycTpoHCTBO CHCTEM Bo-
[FHOTO KBAPTHPHOIO OTOIVIEHHS € YBG/JIHYEHHOH €MKOCTBIO
reHepaTopa TernJla HepalHOHAJBHO.

Jlns coapaHns HEOOXORMMOM €MKOCTH CHCTEMH LEJeco-
ofpa3pee HCNOJb30BAaTh CIIEUMAJBHBHI Gak-akKyMyJsTop,
KOTOPHIi yCTaHaBJMBAlOT B APYTOM IOMELIEHHH BOJM3H re-
nepaTopa Tenna. Tennoemuenenui oT 6aKa-akKyMyJsTopa
BO3MEILAOT TENJOTIOTEPH NOMeIeHHs, B KOTOpPOM OH yCTa-
HOBJIEH,

B cucreMax OTOINIEHHS € MECTOM COCPeZOTOYEHHS OCHOB-
1Oif Macchl BOAH B reHepaTope TerJia HJH crelHalbioM Ga-
Ke-aKKyMYJIiTOpe MOIyT NPHMEHSITBCH OTONHTEJbHEHE Mpu-
Gopel Ji06oro THNA. 3THM YKa3saHHHE CHCTEMbl BHTORHO OT-
JIMYaKTC OT TeX, B KOTOPHX TEIJO aKKyMyJHpyeTcs 3a
cueT yBEIHYEHHOR eMKOCTH CaMHX OTONHMTEJNBHHX NPHOOPOB,
Onrako cHeTeMa ¢ EMKMMH OTONHTE/IBHHMH NpHGOpaMH npo-
e, TaKk KaK B Hell OTCYTCTBYeT AONOJHHTEIbHOE OGOpyARo-
BaHHe B BHAE 6aKOB-aKKyMYyJsTOPOB.

OronHrenbree NPHOOPL € YBeJTHYEHHOR €MKOCTBIO, Kak
NpaBHJO, YCTaHABJHBAKT Y BHYTPEHHHMX CTeH (KYCTOBOe
paCHoJIOKEHHE), TaK KaK NPH YCTAHOBKE HX TIOA OKHaMH
3HAUKTEJBHO BO3pocia OH [IMHA pa3BofALIHX TPyGONnpoBo-
10B, MMEKLIHX CPaBHHMTEJBHO GOJBLIOR AHaMerp.

PasBoska TpyGoHpOBOOB B paccMaTpPHMBaeMoil cMcTeMe
BBIMOJIHAETCH ABYXTPYOHOR ¢ npokaaakol obpartvofi JHHHA
1o/t pH6OpaMH HJIM NOR NOTOJKOM. IIpHHUMOHANEHBE CXe-
MBI CHCTEM HMEIOT TaKOR e BHJ, KaK CXEMB CHCTEM C HOp-
ManbHOR eMKocThio (cM. puc. 1.1 —1.3). Coenunenue oro-
NUTEIbHBIX NPHEOPOB YBEJHUEHHOR eMKOCTH C reHepaTopoM
TemnJja BO3MOXKHO H N0 ORHOTPYGHOH cxeme.

PexMM IMPKYJSIUHH BOAH B CHCTEME BOSASHOTO KBAaDTHP-
1OTO  OTOIJICHHS] C YBEJIMYEHHOH €MKOCTBIO OTOINHTE/BHBX
IpHGOPOB OTJHYAETCA OT PeXHMA LMPKYJ/SILHY ee B CHCTEMe
¢ HOopMaJieHo# emKocThlo. Ecan B niocaeaweii Boza, Kak npa-
BHJIO, GMPKYJHPYET HENPEPHBHO, TO B CHCTEME ¢ yBeJMYer-
HOH ©MKOCTEI0 OTONHTENBHBX NPHOOPOB OHa LMPKYJIHpYET
TO/ILKO BO BPeMst TONKH reHepaTopa Tenna.

INocne OKOHYAHHS TONMKHM HOJYYEHHOE OTOMHTENBHBIMA
1pHGOpaMH TEIVIO NOCTENEHHO HAYMHAET NEPEXOAMTE B NO-
MellleHHe, a BOAa B CHCTEME OCTHBAET, IPHYEM B TeHepaTope
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Tellsa GHCTpee, YeM B OTOIHTEJBHEIX NPHGOPAR, TAK KaK NOs
caennne o6napalor Goanlefl emkocteio. Korza temnepary-
pa BOJH B IeHepaTope Telsla oKaXkercs HHIKE, YeM B OTOMH=
TeJBHEIX NPHOOpaX, UHPKYJSALMS NPOHCXOAHT B OGpaTHOM
HallpaBJICHHH, CNOCOOCTBYA GHCTpeiilieMy OCTHBaHHIO TpH-
Gopos. TlostoMy peKkoMeHAyeTcss ee NPEKpPaTHTb, NEPERPHEB
KpaH Ha TpyGonpoBOAe, COENMHSANLIEM reHepaTop Tenja c
OTONUTEBHHMH NPpHGOpaMH.

CHeTeMB BOASHOTO KBaPTHPHOTO OTOIVIEHHS C YBeJIHUEH-
HOM €MKOCTHI0 MOXKHO NPHMEHSITb HE TOJBKO B OAHO3TaK-
HEIX, HO H B RBYX3TaHbiX AoMax. B nocnemseM cayuae y
npHGOpoB ABYXTPYOHBIX CHCTEM HEOOXOAMMO yCTaHABJIMBATDL
HafieXXHylo AefiCTBYIOLIYI0 3anopHyKd apmMarypy, KOTOpy1
creflyeT mepeKpHBaThk Nocje TONKH ¢ TéM, YTOOH B HHTEp-
BajlaX MeXJy TONKaMH He AOMYCKaTh LHPKYJALHH BOMR{
MEeXKAY HHIKHHMHA M BepXHHMH NPHGopaMH.

LHpkynALHOHHOE AaBJeHHe B CHCTEMaX € YBENHYCHHOR
€MKOCTBI0 MeHblle, YeM B CHCTeMaX C HOPMaJbHOM eMKO-
CTBIO, a paCyeTHOE KOJHYECTBO LIHPKYJHpYywulefi BOAH, Ha-
obopor, Goarltie. TTosToMy AHaMeTpH TpyGonpoBona B pac-
cMaTpHBaeMoji CHCTeMe 3HayHTeJbHO GoJsiblre, YeM B CHCTe-
Me C HOpMaJbHOH €MKOCTEIO. BCHEACTBHE 3TOrO B C/yyae
HeOGXOIHMOCTH YCTAHOBKYM 3alOpHO® apMaTypH BMeECTO
KPaHOB NBORHOrO PeryJIHpoBaHHs Ha NOABOAKAX K NpHGopam
craBAT BeHTHAH <«KocBa», HMeIOIMe He3HaYHTEJLHOE CO-
NPOTHBAEHHE.

KoHCTpYKuUMA CcaMHX OTODMTENBHHX HPHGOPOB MONeT
GbiTh caMOli pa3HOOGpasHOl, HO MJOIJAXb MX TOBEPXHOCTH
M €MKOCTb JIOJIXKHB PaCCYHTHBATHCA MO KaXJAOMY OTaIlJIH-
BaeMOMy noMelieHHIO. Kpome TOro, mpH6opti JOMKHH paB-
HOMEPHO ©TAaBaTh TEIJIO H HMETh BHICOKHE CaHHTAPHO-TH-
THEHHYECKHE H SCTETHYECKHE KaqyecTBa.

Han6osee npocThIME H yAOGHHME B SKCIUIyaTalHH $B-
AAIOTCA TAaAKOCTEHHHE CBapHHE NpHGOpH, DHJIHHApHYEC-
KHE HJH B BHRe KopoGok. IIprGopw moryr OHTb TaKxe It
HeMeTa/UIHUECKHMH (HanpHMep, H3 acGecToLEeMeHTHHX TpyO
6OJIBILIOTO AHAMETpPA).

TeMnepatypa BoAM B OTONMTE/NBHBIX NPHGOpax yBejH-
YeHHO#H EMKOCTH HENoCTOSIMHA: AROCTHTAET MaKCHMyMa mpx
OKOHYaHHH TOMNKH M MajlaeT A0 MMHEMyMa K Hauajy cJaeiy-
romelt Tonku. [10sT0My 0COGRH MHTEpEC HpeACTABJISIOT OTO-
NHTeJbHEE NpHGOPH, B KOTOPHX BO3MOXHO BHpaBHHBaHHE
TENJI00TAAYH NPH H3MEHEHHH B HHX TEMNepaTypH BOAHL.

Ha pHc. 1.8 nokasaH OfiHH H3 TaKHX OTONHTENbHEX KOHs-
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Puc. 1.8. Koweexnwonwsifi marpesateaswell npHGop noBmmternol eMKOCTH

BEeKLHOHHBIX Npn6opoB nopurenyofi eMkoctH. I'opsivasi BoO-
Jla K npHbopy NORBOAMTCH uepes BepXHHil NaTpyGoK, obpat-
Hasl OTBOAMTCS YEPEs HHMKHHHE.

OronnTeapHbil NpHOGOP BHINOJHEH B BHAE CBAapHOR KO-
pOOKH, GOKOBHE CTOPOHBI KOTOPOH, SIBJSIOLIHECS OCHOBHOM
NOBEPXHOCTHIO HarpeBa, cAeNaHH H3 JHCTOBOH BOJNHHCTOM
cras. KopobGka ycraHapiiBaeTcsi B KapKace H3 YTOJKOBOID
weJsieaa, NpH 3TOM e¢ GOKOBHE CTOPOHH 3aKPHIBAIOTCH IMH-
TaMB, MexXAy IMHTaMH H BOJIHHCTOR NOBEPXHOCTBIO Harpesa
OCTAIOTCA KOHBEKIHOHHHE KaHaih. KoMHATHHE BO3Ayx YO-
CTynaer B HEX 4Yepe3 HHMKHHe OTBEpPCTHSl B LIHTE, HarpeBa-
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€rcsl W BHIXOIHT Yepe3 BePXHHe OTBepPCTHH, cHabxeHHHe
PerynHpOBOYHHMH KJialaHaMH, C TOMOWBI0 KOTOPHIX MOXKHO
HM3MeHATh KOJIHUECTBO BO3AyXa, MPOXOJSMIEro yepes Kada-
JiBl. DTH KJAanaHbl NO3BOJAIOT PeTyJHpOBaTh TENJIOOTAATY
OTONHTEJNbHOro NpHGOpa, BHPaBHHBas ee 10 BPeMeHH B Ie-
pephiBax Mexny TonkamH. IIpH MakcHmanbHOR TemIepary-
pe BoAbl (MOCs€ OKOHUAHHS TONKH) PeryaHpylolHe Kjiana-
ubl JOMXHH MPHKPHIBATBCS, a NPH MHHHMaltibtiof (Depel
Ha4aJoM clenyiomel TONKH) NOJHOCTBIO OTKPHIBATHCA.

Ha puc. 1.8 nokasaH oTOnHTeJbHMI NPHGOpP €O cpeanei
4acoBofi Tennootnaueii 1,75 kBt npx crenyiomux pacyeTHLIX
JIaHHBIX: MPOAOJKHTENBHOCTE OCTHIBAHHS 9 4, HayalbHas
CpenHss TeMIepaTypa BOAB K Hauany ocThiBanHs 85°C, Ko-
HeuHasl Cpelsil TeMNepaTypa K KOHily ocThiBanus 45°C,
BpeMsi OT Hauaza 10 KoHua TonkH 3 u. Tlo pacuerHeM Aau-
HBIM, PeryJIHpoBaHHe NpHOOpa MO3BOJIAeT TaK BHIPaBHHBATh
€ro TeryI00TAaqy, YTO €ro TEenJONPOHSBOAHTENBHOCTD JIHIIb
B TeueHHe 3 —4 4 H3 12 4 OKaercs HIXe cpelHefi, RO He
Goliee yeM Ha OAHY TPeTh.

KoHBeKLHOHHBIE kaHaJH paccMaTpHBaeMoro npu6opa
JIETKO OYHINAIOTCA OT HBLIH, TaK Kak OTPaHHUHBAIOLHE MX
MBTE Aen2al0Tcsi cheMHEMH. TIpuGop HMeeT XOpOIUK#A BHeLI-
HUH BHIL.

B cucTeMax OTON/EHHs C YBENHYEHHOR EeMKOCTBIO OfHH
OTONHTENbHE NPHOOP MOXET yCTaHABMHBATLCS B IEpero-
POIlKax MexJy KOMHaTaMM H OTaniHBaTh HECKOJIbKO KOM-
uar (puc. 1.9). On Takxe BBINONHAETCH CBapHBIM H3 JHCTO-
BO# NIOCKOH H BOJHHCTOH cTasi. ['opAuas BOAAa MOABOAKTCH
uepes BepXHHH NaTpyGok, o6paTHas OTBOAHMTCS 4epes HHXK-
HHH.

Ecau faupbii npHOOpP OTamJIHBa€T HECKOJBKO KOMHaT,
TO €r0 €MKOCTb PACCUHTHIBAETCA Ha aKKyMYJSLMIO Temna,
NOTpeGHOrO ANt BO3MEIEHHSA TENNONOTEPh BO BCEX KOMHa-
Tax aa nepHon mexay tomkamH. Ilnomane TennoorAalomed
TOBEPXHOCTH NPHOOPOB, BHIXOASIIHX B KaX/Iylo KOMHATY,
NPHHHEMAIOTCS NPONOPLHOHANBHEIMH TEIJIONOTEPAM KOMHAT.

Heo6xonumyio s Kaxaoli KOMHATH IJIOaib NOBEpX-
HOCTH Harpesa NpHGopa onpenensiorT pacuetoM. Hiamenenne
NACAAH TMOBEPXHOCTH HATPEBA JIOCTHTA€TCA H3MCHCHHEM
¢opmel MpHEOpa H COOOTHONIGHHS BOJIHHCTOR H IUIOCKOM
TJIOIIaZH CTEHOK.

Ha puc. I.10 nokasaHbl pa3jiHYHBIE CXEMBI YCTaHOBKI
npu6opa B KOMHaTax ¢ pasHbIMH TenjonorepamH. Tensoor-
naya NpuGopoB MOKa3aHa AJf CEEAYIOMEro pexuMa: HHTep-
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= A. c. 83190 (CCCP) Orv

Puc. 1.9. Har #
HWX xoMuar RERC

CMKOCTH LM OYORIEHHS CMex-

:s:“n::;xﬁl%}dronkamn 12 4, npoponkuTenbROCTL TONKH 4 ,
o r; ; nepatypa npuGopa B nepepribax MeXay Tom-
B (fuarct-tum) : 2=70° C, BhicoTa npubopa 1,5 M

CII00TAa%a PACCMATPHBAEMOrO OTONHTELHORO nimﬁo-
g::,MaaBncanaﬂ OT TEMIIEPaTyPEl BOLH B HEM, Gosee Hepas-
Oﬂﬂg{:{l;a, U€M B KOHMBEKIIHOHHOM npuGope (cu. puc. 1.8)
Satmiaer weusite Thotse con S oLne MPCHMyLeoTSa

TeNJIooTAAYa B Gosblued
CTENeHH OcywlecTBAsieTcs 3a 'cqe'r Ny
€r0 OT NHUIM He npeiCTaBiseT ana);{ue: g-?;ﬁ;ﬁho“cma

PAaCCMaTPHBaTLCA Kak pasHoBH-

OTOINIEHHS] €  YBeJHUYEHHOR
OP TEIJI2 COBMELIEH ¢ oTOnu-
MET DACCUHTHBATLCS Ha OTO-
HX nomemenuit. B Heli ropsiure

20 350015, oyl GG lQS&nj"\;esl.lm“ aess/H. @. Jlueyak. — 3aspa, 13.01.1949,
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rasw ¥3 TOIIMBHHKa MOAHHMAIOTCR MO OHOf TPyOe BBED!
B BepxHell KOPoOKe OHH NOCTYNAlT B [BE ONYCKHHE TPY
onyCKaloTcs 10 HHM BHH3 M TNONAAAIOT B JEIMOOTBOAS
narpy6ok, o KOTOPOMY ©TBOAATCA B ALIMOBYIO Tpy6y.
Hnsa ycTpareHHsi NOBHIUCHHS NaBjeHHs NPH neperp
BHYTPEHHEe NPOCTPAHCTBO IEUH COeUHEHO CHOHHORA W
HOH C rasoxolOM, 61arofaps yeMy HE TOJBKO HCKIIOUAEN

N

Prc. 111, Oronurespbag nets © ROXAE
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.
//,///,/////% 1 - uECcTKE ABNOXONB; 2 — 32AM30TY

oTBepcTie
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DO3MOKHOCTh SHAYHTENILHOrO TOBLIIUEHHs AaB/jeHns, HO W
o6ccneyuBaeTcsl aBTOMATHUECKOE T'allleHHe NEYH NpH ee me-
perpese. Tak Kak NEperpeB BH3LIBaeT 1apoofpasoBanHe 1
yBe/HueHHe JaBJNEHHS BHYTPH IleuH, TO 9YEpe3 CHOHHYIO
TPYOKY BBHITECHAETCS HEKOTOPOE KOJIHUECTBO BOABL, KOTOpas,
Dafas Ha ¢Aofi rOpAIero TOIJHBAa, MPEKPaTHT TOpeHHe.

Tleun C BOAAHHIM TENJIOAKKYMYJIHPYIOIMMHM MaCCHBOM
UMEIOT caeAylomHe NpeHMyLIecTsa MO CpaBHEHHI0 ¢ O0OHI-
NLIMH KHPITHYMEIMH TENJIOEMKHMH NEYaMH NEPHOAHYECKOTO
JelicTBHA:

3aHHMalOT MEHble MecTa, TAK KaK TelJOEMKOCTh BOLbl
B 5 paa Gospllle TENJOEMKOCTH KHPNHYA; HMEIOT MeHBLIYIO
maccy, Gnarojiapss 4eMy yCTaHaB/HMBAaIOTCSl, KaK IPaBHJO,
0c3 pyHraMeHTa; -

MOTYT BHINOJNHATbCA COOPHHIMH H H3rOTOBJAIThCS HA 3a-
nozie, yooOHH Jssi mepeBO3KH H HX cOOpKa He BHI3HIBaeT
TpyaHOCTEH;

EMEIOT PaBHOMEPHYIO TeMuepaTypy TennooTAaiomefi no-
BCPXHOCTH, IPH STOM MaKCHMaJjibHasl TeMmepaTypa He Ipe-
BOCXOIMT JONMYCKaeMOH CaHHTApHbHIMH HopMaMe (95°C);

[O3BOJIAIOT NPHCOCAHHATH OTAC/BHLIE OTOMHTENbHBIE
npu6OpPH, PacnoyioXeHHbie B OTAaNeHHHX KOMHATaX, BCIeA-
CTBHE Yer0 yMeHbLIaeTcs NOTPECHOE [1Jisi OTOIUIEHHSI KBap-
THPB! YHCHIO Teued;

[O3BOJIAIOT HCNOJB30BATh TOPSUYI0 BOAY IJIsi GHITOBBHIX
nyHOL

Ha puc. 1.12 npuBeaena cxema KB2pTHPHOLO NapOBOAS-
NTO OTONNCHHS C PACIIONOKEHHEM BOASIHON €MKOCTH B. CIie-
nanbHOM GaKe-aKKyMynaTOpe, sBJAIOMIEMCH OJHOBPEMEH-
10 TenNOOGMEHHHKOM, B KOTOPOM BOZIA NOAOTPEBAETCH OC-
TpriM napom*, 3ToT 6aK He Hy>KHaerTesi B OOCNYXHEAHMH H
PACIONONKEH HHME OTONHTEJBHLIX NIPHOOPOB, B MOABAJE ML
lieriocpeicTBeHHO B rpyrTe. IpH TakoM pacnosokenuu 6axa
obecneynsaercs Goawluoe LHPKYJSLHOHHOE JaBJIERHE,
NCNEeACTBHE Uero TpyCOonpoBOAM, MO KOTOPHIM LHPKYJIHpPYeT
Bofla B CHCTEME OTONJIeHMS, MOryT GHITb MeHbIUEro aHa-
,merpa.

Iap, nonyuaemMui#i B NapOBOM KOTVI€ HH3KOTO /IaBJEHHS,
nocrynaer B 6ak-akKKyMyJATOP H NPOXOAHT uepe3 pacroJio-
JCHHBfI BHYTPH 6Gaka (IAs yCTpaweHMs 1yMa) 3MeeBHK.
Bona vexsay 6akOM-akKyMyASTOPOM ¥ OTONHTENbHEIMH IDH-

* A ¢ 90131 (CCCP) TlapoBORaHas - AOKBADTHpMRA CHC aTorrne-
:':.'f'lmj";:' Jlaeuak, A, B. Xaynos. — 3anpa. 18.03.1950,1’ ngmms; o;%:ax. 8 B. Jl:le
al, 3 "
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Puc. 1.12. Cxema o

—_— H3KOro AABJEHHs; 2 — paclmpuTenbHEMt cocyA; 8- Harpepa-
:eub:i!lzeomn 5 oo 3— aK-n p; 5— 6 -— BeHTHND; 7 — TpyGa
Aas BOAH! H3 B KOTEN

60OpaMH LHDPKYJHPYET NOJ NEHCTBHEM 3HAUHTEJILHOTO LHD-
KYJISILHOEHOTO NaBJIEHHs.

PacirHpHTebEBI COCY/l PACCUMTHIBAETCH Ha yBeJHYeHne
06beMa BOAH BCAEACTBHE €€ HArpeBaHHA H Ha BMeuleHie
KOHZEeHcaTa, obpasylowerocs B 6aKe-aKKyMyJAsaTOpe BO Bpe-
M# Harpesa B HeM BOJIBL

Jlns po3BpaTa B KOTE] BONEL H3 CHCTEMH OTOMJIEHHS
LM PKY/IALHOHHBIH 'rpyﬁonpo‘x'aon COG/JHHEH € BOAAHBIM MpO-
CTP2HCTBOM KoTsia TPyOKolt ¢ pentHieM. Ilpu pacrone
KOTJ1a BEHTHJIE HAXOJHTCA B 3aKPHITOM COCTOSIHHH, a BOAa
B KOTJIE M PACUIHPHTEJbLHOM COCyA€-—HA OIHOM ypOBHE
a— a. K oKOHyaHHIO TOTKH YpOBeHb BOJBl B KOTJIE NOHHKA-
ercsi 10 ypousi 6 —6, a B DACIHPHTEJbHOM COCyle— a9
yposust 8 — 8. [lepes HauansoM cnenyomeli TONKH BEHTHIb
OTKDHIBAETCH, B PE3YJbTaTe YEro BOJA M3 CHCTEMBI OTOIUIC-
HHsl NONafi2€T B KOTeN H NOJAHHMAETCH B HEM BHOBb /10 yDOB-
Hs a— a. Tlepen HauanoM cacdylomell TONKH HEOOGXOAHMO
BHOBb 3aKPHTh BEHTHJIb, YTOOH LHKJ BozoOuoBmics. [Tapo-
BOil KOTEJ B PacCMOTPEHHOH cXeMe NMapOBOASHOTO OTONAE-
HHA MOXET M€ HMETh NMpPCJOXPaHHTENEHBIX KnanaHoB H Bbl-
KHIHHX TpHCHocoGnenHil, NOCKOJbKY €ro naposoe Npact-
pancTBO coofImaercsl uepe3 PacIUHPHTENBHBIE COCYR € ar-
mochepoit.

24

TIpn pacrionoxenun Gaka-akKyMynsitopa B 3eMJe ero
CJEAYET BHIOJHATL H3 HEKOPPOSHPYIONIEX MaTEePHAJNOB (ac-
GecrouemenT, KepaMuKa).

1.2, Mpumenenne B BOASHOM KBapTHPHOM
OTONNEHHH MEXaHHIECKOro noGyxeHnn

B cucreMax BOJSIHOTO KBapTHDHOTO OTOIJIEHHS
€ ecTecTBeHHO! HHPKYJsLHell BCJNCTBHE Manoro LHPKYJsi-
LUHOHHOTO /1aB/JeHHs] NPHHUMAIOTC HH3KHE CKOPOCTH JBHKE-
HHS BoAbl B TPyGax, uHMorna B mpefenax 0,03 — 0,06 m/c.
Tlpr s10M TPYGONpOBOAH OTONMEHHS HMEIT GOMNBIIOH MHA-
MeTp, yacTo 10 50 MM u Gonee. IIpu oTkpuiToft TIPOKJIaZIKe
TPY0 TaKOTO AMaMeTpa yXyIINaeTcsl HHTEPbEP MOMEmIEeHH,
2 HX MOHT2X OKa3blBaeTCsi COXKHee, YeM MOHTaX TPy Ma-
JI0r0 IHaMeTpa.

TIpy TOBHIUEHHH CKOPOCTH NBHMEHHS BOAH 0 0,5 —
0,8 M/c, uro BrOJAIHE nmOmyCTHMO MO YCHAOBHAM GeciyMHOCTH
H NPaBHJILHOIO PacnpesieseHHs! IOTOKOB B (PAaCOHHKIX YacTAX
TPyGOnpoBOAa, AHAMETPH NOCAEAHEr0 MOTYT GbTb 3HAUH-
TEJIbHO YMERBIIEHB: B CHCTEMaX € NOCTOSIHHO PaboTalomum
PEHEPATOPOM TEIJIA NPH PacuETHHIX TEMIEpaTypax (C KOH-
CTPYKTHBHO ONpe/ieIneMO €MKOCTBIO) 0 8 — 20 MM B 3a-
BHCHMOCTH OT TE€RJIONOTEPb KBaPTHPHL, KOTOPHIE HHOMAA MO-
FyT JOCTHraTs 23 KBrT.

Kosmnectso umpkynmnpyromedi Bonn B chereme DpH pac-
4eTHOH pasHocTH Temneparyp 20— 25°C cocrasuT 800 —
1000 wr/u, runpaesmueckHe TOTEpE —He Gomee 10—
15 klla, a norpe6uas mommocts 3JIEKTPOLBHraTeNs — He
Gosnee 20 — 30 Br.

Jast oBecneyenns UHPKYJISLEE BOAK B STHX CAYYafiX Ha
TPyGONPOBOLE MOXKHO yCTaHABJNHBATL Ge3 byHIaMeHTa Gec-
WYMHO paboralomue, MasorabapHTHHE, arperHPOBAHHLIE
Ha O[HOM Bajly C 3JI€KTPOLBHTATENSMH HACOCHL.

Omun H3 Hacocos NoKasau Ha puc. 113, q, JIpyrofi — Ha
puc. 113, 6. Tlocnennuii oTnuaercs MajbIMH rabapHTamMu
H COOCHOCTBbIO BXOJHOTO H BHIXOIHOTO OTBEPCTHSA, UTO JI0-

-CTHI'Aa€TCA B pPE3ysbTare NPHMEHEHHS B KOHCTPYKI{HH TIOJOTO

BaJla 5JIEKTPOABHratells, Uepea KOTOPHI NMPOXOANT TPaHc-
NOPTHpYeMas Bozia.

Ha puc. .14 npencraBieH BecbMa NpOcTOd Hacoc, pas-
pa6oranHbl#i KaHA. TexH. Hayk I. JI. BacHEEIM. STOT Hacoc
NpejHasHaueH IS YCTAHOBKH Ha TpyOax nuamerpamu 25;
32 ¥ 50 Mm. Bumonusiercst on Ha Gaze TpofiHuka, Ban ua-
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£OC2 ¢ BAJIOM JIBATATENl COENHHSIETCH ¢ MOMOIIbI0 PE3HHO-
noro maHxera. Ha puc. 1.15 npHBeReHa xapakTepHCTHKA
fiacoca © 3NMEKTPOABHraTejeM MOuHoCcThIO 125 BT,

PaccMOTpeHHBE HAcoChl H HACOCH JIPYTHX KOHCTPYKIH#,
npefHa3HAUCHHLIE JJIS1 YCTAHOBKH Ha TPyGONPOBOAE, HMEIOT
CABHEK, TPeOyiollHii TNEpHOAHUECKOrO PEMOHTa. IJIEKTpPa+
JBHTATENb TAKHR HACOCOB HMEET CNEHHAJBLHOE HCIIOJNHEHHe,
IPH KOTOPOM OH OMBBaeTcs TPaHCHOPTHPYeMOfi HacocoM
uonoil. PEMORT H yX0z1 3a NOAOGHHNMH HACOCAMH B YCJIOBHAX
YKCIJIyaTalHH KBaPTHPHHIX CHEFEM B CEJIbCKOH MECTHOCTH
npexcTaBiAeT onpejeleHnse TPyAHOcTH. Kpome Toro, npu
PEMOHTE HACOC OTHEAHHAKT OT prﬁonpoaona, nO3TOMY H3
CHCTEMB! OTONJIEHHS MPHXOIHTCH CHYCKATH BCK) BONY.

ITHX HEJOCTATKOB JIHIEH HHPKYJALHOHHHHA Hacoc, pas-
MeulaeMpifi B PaCIIHPHTE/bHOM COCYA€ H €OCTaBJSIIOWHE ¢
UM oMo neaoe (puc. 1.16).

Hacocsl, npeRHa3HaueHHBIE AJA YCTAHOBKH Ha Tpy6o-
nposofe (cMm. puc. 1.13 v 1.14), paamewalorcs ua o6paTHoit
JIMHHH TI€pe]l reHepaTopoM Tela M € HENOCPEICTBEHHHIM
KPEIVIEHHEM K HEMY.

CxeMH KBapTHPHOrO OTONJIEHHS, NIOKa3aHHHE Ha pHc. L1,
1.2 5 1.4, MOryr npuMeHsATbCH NIPH MEXaHHYECKOM Nobyxae-
WHH, OIH2KO PaClUHPHTEJbHEH COCYA B HHX JOJIHEH NpPH-
COEJIMHATLCA K oOparHOl NMHMH WepeA wacocoM. Jing Ha-
JIEKHOTO BO3[YXOYNaJieHHS! YKJIOH B ropsiyeil paspopsmed
JHHHH CJIeAyeT KeNaTh NPOTHB [BHIXEHHA BOAM, YCTAHAB/H-
Basi B BepxHell TOuke TPyGONpPOBoaa PyuHOfi HJIH aBTOMATHs
uecKHii BO3AyxooTBOMUHMK. Ilpocreiitnas n nanGosnee pacnpo+
CTpaueHHasi cxema OTONJEHH C BePXHel pa3Boakoii 6yner
nMeTh BHA, uso6paxKerHuii Ha puc. 1.17,

[Ipn NprMeneHHH Hacoca B PACLIHPHTENLHOM COCyZE BO-
JIIHOE KBapTHPHOE OTONJEHHe IO CxeMaM, H306pajkeHHbIM
u2 puc. 1.1, 12, 14— 1.6, MOxer BHNONHATECA Ge3 BCAKHX
N3MEHEHHH.

Inst chcTeM BOASIHOrO KBApPTHPHOrO OTOMJIEHHA € TPy~
GompoBoiaMH MaJbiX AKAMETPOB H C MEXAHHYECKHM NOCYX-
JleHHeM Lenecoo0pasHO NPUMEHATH CXeMbl € HHixHell pas-
BOZIKO# M, B MaCTHOCTH, OXHOTPYCune (pHc. 1.18). Paspons-
mufi TpyGORPOBOA B 9TOM CXeMe TNPOKJafHBaeTcd Haj
nosioM. TpyGonpoBox Manoro nuaMerpa (po 10—12 mm)
MOKeT NepPECEKaTh JBepHbe NMpoeMH 0e3 3arnyCneHust, €Ciau
OHH HMEIOT MOPOTr BhCOTOR X0Ta Gb 50 — 70 MM. Boaayx B
3TOfi CHCTEME OTONJIEHHS YRAJAETCH M3 BEpXHEH uacTH OTo-
NHTEJIBLHBX MPHOOPOB 4epe3 BO3AYIHLE KpaHbl THnA KpaHa
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Prc. 1.16. Cxema Gecca 0 0 Kacoca B pa
MIMPHTENABHOM COCYAE
1 — BOAOMEPHOE CTEKAO] 2 -— HOE < Bepolt; 3 — snex

5—yn

ponnurnellb: 44— npomauu(a:

il cyn- wyﬁa. TORBIOIAn rOPRY
mmy B cuc'reuy OTONMeHHs; 8 — ynpyran DOACTaBka NOK HAcoC: 9 — menrpobe
Euift Hacoc; 10— Has Tpy6a (OT cTofKa)

USRI, N |
7
" ’-'IS, 8
w .
Pre. LI7. Cxema BOAAHOTO IPTHPHOTO c
HHeM M BepxHel pasmoaxoR
2—paxumma He KyXHe; 3— MepeliuBRAER H BOSAYWHE
JIHAMH OT — #t cocya; & --ropsuas pasBoAsina
awmAns;, 6 — 7 ~— nar ~— ofpaTtHa

JMuus: 9 — BOAOMPOBOAHASR NOABOAKA [JF TIHTSHHS CHCTeME BOAoN; [0 — maTpy
Gox C BEHTHJIEM KJA CMYCKa BONW M3 CHCTeMH; I -~ wacoc; 12— ragBHuB cTo
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nobyma

1 — revepaTop TenJaa;

Maceckoro. Ecnu oronuzrentHele npubopel TpyGuaThie, Ha-
npuMep, KOHBEKTOPEl, H CKOPOCTb BOAH B TPYOKax NpeBbl-
et 0,2 Mfc, TO BO3AyX H3 Ecefl CHCTEMBL MOXKHO yAalATh
M 0/ HOM MecTe — YyePe3 BO3LYXOOTBONUHK.

PacveTHble TENAONOTEPH KBAPTHPL YACTO HE NpPeBHILAIOT
3 -5 kBT, BCENCTBHE Y€ro JaXX€ CAMBIE Mallble HAcCOCHI
nMeIoT nojady M AaBieHHe GosnbluHe, ueM Tpebyercsa asis
CHereMel BOJSIHOTO OTONJIEHHS, PacCUHTAHHON Ha cTaHJapT-
Hyio pasHOCTb TEMNepaTyp ropsueft H o6patHoli Boan (20—
26" C). INosromy npencrasasercs 1eleco06PasHBIM, MOJHO-
¢1L10 MCIOJIb3Ys] BO3MOMKHOCTH Hacoca, YBEJHUHTh KOJHUC-
€130 LMPKYJIHPYIOMEH B CHCTEME BOABL, YTO NPH COXPaHEHHH
cpesiRell TeMnepaTyphl BOAH B OTONHTENLHOM NMpHOOpE Mp:-
Me/leT K YMeHbLIEHHIO TeMIIepaTyphl ropsiyelt BoAbl H yBEJH-
WCHITO TeMIepaTypsl o6parHof.

TIpH CHEKEHHU TEMNEPATypHl ropsuefl BOAL NOABARIOTCS
fuJbllHe BO3MOXKHOCTH AJSi NIPHMEHEHHS B CHCTEMax BOLS-
1610 KB2PTHPHOTO OTONJEHHS MJIACTMACCOBHIX TPyGOMpPOBO-
jos. Tak, npH temMneparypax a0 65— 70°C moryr HcrnoJib-
HOBATHCS OGBIUHBIE NOJIHATHNEHOBBE TPYObl. Ecau ke mpu-
MCUHTh ©6YUEHHEH NOJHITHIEH, TO TEMNEPATYPH BOAL B
ciicTeMe OTOIVIEHHS] MOryT GEITb CYIeCTBEHHO IOBBILUEHbL

[MnactMaccoBbie TPy6bi MOTYT NPHMEHATBCA HE TOJIBLKO
upn MoHTaxe TPyGONMpOBOAOB, HO H TNPH H3TOTOBJIEHHH OTO-
I1eAbHBIX RPHOOPOB. KOHCTPYXKLHA OAHOTO H3 NPHGOPOB
(puc. 1.19)* npencrabasier co6oit WIHTY U3 GeTOHA HJH THI-
cofieToHa TosEHOR 30 — 35 MM C 3a/leJlaHHBIM B HEE 3Me-
CBIIKOM H3 IJIaCTMacCOBBIX TPYG HeGosbLIOro aHamerpa (oT
h o 10 mm). Lns myuiuel coXpaHHOCTH H NpHAaHHs GoJee
COLCPIIEHHOTO BHAA NMPHOOP IO XOHTYpY OKAaHTOB2H MeTasl-
sieckofi paMko#, K KOTOPOfi Kpenstcst HOXKH. Jlna Gonb-
weli TensooTAaul TPYOKH B NPHOOpe PasMelaT H2 MHHH-
MiLILHOM P2CCTOAHUH APYT OT Apyra — 50 MM; NJiaBHBE Tio-
HOPOTH  3MeEBHKa OOECNeuHBAalOTCA  HaTAXeHHEM Tpy6
(ucpea GOpMOBaHHEM MMJIMTH) Ha POJIMKH, KOTOPHE BHIIOJ-
Helbl H3 TOTO K€ MaTepHaJla, wTO H caMa IUIHTA.

Has BO3MOXHOCTH NPHCOENHHEHHS OTONMHTENBHOIO NpH-
fupa ¢ NaacTMaccOBEMM TPYOKaMu K CTabHOMY Tpy6ompo-
toly K paMKe NPHBAPHBAIOT Ba CTANbHHIX WITYnEpa (cu.
pue. 1.19). Oaue KoHelw 3TOro IITYLEpa, HAXOASMHICS B
ILTITE, COEHHEH C IJIACTMACCOBBIM 3MEEBMKOM, & APYrofi
nveer pesply ANA NPHCOEAHHEHHS) K CHETEME OTOIJIEHHS ¢

= A c. 140973 (CCCP) HBI‘peBaTEJIbI!bIﬂ npnﬁop AJs CHCTEM WEHTPaNbHOre
nus/U. ©. BY 2 A. Ulesenes, Jl. ®. Karag, Heunnxep. —
RE u‘x |l03 1961, Ne 72l035/29-14 onyér, & B. K., 1961, N 17.
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Puc, 1.18. CxeMA BOXAHOTO KBAPYHDHOrO
OTONIEHES C MEXRHWMECANM NOGYMAEHH~
eM u nummeldl passozxol, oxnorpybuas
1--r1 Tenng; 2— 3—
BOAYMEAS M NEPeMMBHAS JHHHS OT
PACUEDHRESLHOTO COCYN2; 4 — PECHIHDH-
TeapHbi#t COCYA; 5 —AHMHEA RAAg 00e3-

TpY60-
nposoaa; 6 — msmnnma ; 7 — narpesa-
KpaHu; § —- QEPKYISUECERKHA TpyGonpo-
poj; 10 — TiatpyGOK KJA CHYCKA BOAN K3

11 — natpyGoK AAs HAONHe-
HHf CHCTeMB; 12 — Hacoc

nomonisie MyQdTh, B NOJOCTH KOTOPOR MeXAy COENMMSIEME-
MH SJeMeHTaMH NOMeINleHa YNpyras NpOKJajiKa, HanpuMep
U3 TePMOCTONKO#H Pe3HHH.

HaactMaccopie TPyOH (IAaHTH), HMEOIHe ARaMeTp
6—8 MM H XOpOLIyI0 THOROCTB, TIPH ckopocTh 0,3 Mfc, ko-
TOpas MOXET CUHTAaTbCA NPH MEXaHWIECKOA UHPKYJISIUHH
BoAbl onTuManbHol, nponyckailor 30—50 a4 Boaw B 1 u.
Tlpu pasuoctH Temneparyp 25°C sTa Boja CMOXET OTAATh
B OTONHTENHOM TpHGope 0,9 — 1,45 KBT.

B kBapTHpax ¢ MaJbIM YHCJIOM OTONHTENBHBIX MPHOGOPOB
NpH NPHMEHEHHH B CHCTEMax OTOIVIEHMS C MeXaHHYECKHM
HOOyIKAEHHEM NJacTMAacCOBHX TPYG BO3MONHO Napaaienb-
HOe NpHCOE/HHEHHe BCEX OTONHTEeJbHHX NMPHGOPOB K TeHe-
paTopy Tenjia IO NPHUUMIHANBLHOH cxeme, MoOKasaHHOK Ha
puc. 1.20.

Teneparop Temsia NPH 3TOM YCTAHABJHB2E€TCS CTALMO-
HapHO, & OTONMHTEJbHBIE MPHOOPE H TPyGonpoeoal (miaact-
MAacCOBHE IJIAHCH) MOTYT YCTAHABJAHBATHECH M NPOKJIAb-

Puc. 1.19. Harpepareanssilt upubop nas 0 L3

Bumu TpyGamu

a— cxema 6— Horo wrynepa; I — ponu-

®H; 2 — METANAHYECKAS PAMKA; 3 — SMEEBHK MS IIACTMACCOBHX TPYS; 4 — MHTa

ga Gerora MAHM rumcobeToHa; 5 — HOXKEH; 6 — ynpyras mpoknaaka; 7 — Mydra;
—Tp¥

§0

Prc. 1.20. Cxema BOINHOTO KBapTUPHOTO
OTONNEHHN C MEXHHUMECKHM NGGYIKECHHER!
H arpesa-
TeAbHEX nNpuGopoR K reHepaTopy Teuna
TAACTMACCOBLIMH MINANTAMH

1 — reHepaTop Tenaa; 2 — PaculHPHTENLHLIL
COCYA € HAacOCOM (PacroyioaKeH Haj KOTJAOM):
3-—~rpe6eHKka C KpaHaMH Ha ropsuelt AHHuN;
4 -~ wAaHTH C ropsuelt Boxo#; 5 — Harpepa-
Te/blble NPROOPBI: 6 — WNaBry ¢ oGpaTnoil
BOAO#; 7 — rpefeHKa C KpaHaMH Ha oOpat-
HON JMHHE

BaThcst €3 KPEmJIEHHsi K CTEHE Tak iK€, KaK NPHCOCLHHAC-
Mbl€ K 9JIEKTPOCETH 3JIEKTPHUECKHE OTONHTEIbHEE IPHGOPHL.
TIpu 3TOM CO37AIOTCH ACNONHHTEIBHEE yN06CTBA AN HHIb-
LOB KBapTHPH, TAK KaK OHH MOTYT YCTaHaB/HBaTh H nepe-
JBHTaTh OTONHTEJbHBIE IPHEGOPE! B KOMHATaX IO CBOEMY
YCMOTPEHHIO H, KpOM€ TOTO, Nepe/iBHraeMbie NpHOOPH Jierue
OUHINATH OT NHJIH. TIpH Takofi cxeMe ycTpoHcTBa OTOIJIEHHS
cO3/1aeTcsl CYIIECTBEHHOE NPEHMYIIECTBO B CTPOHTEJLCTBE,
NOCKONIbKY He Tpeyercst KPENMHTh OTOINHTeJbHbE NPHGOPS
H TPy6HL.

B kavectBe oTOnMTENBHHIX NPHGOPOB MOTYT HCIOJB3O-
BaTbCA KOHCTPYKLHH, H3oOpaxeHHbie Ha puc. 119, wnn
cTanbHHe TAaMIOBAHHHE IJIOCKHE MNaHesH, BHIycKaeMble
NPOMHIINEHHOCTLIO. TI/iIl BOBMOXKHOCTH YCTAHOBKH Ha IOy
9TH NaHENH JOMKHH OHTb cHaGMeHH noncraBKamu. Ecau
CKOPOCTb JIBHXKEHHS BOAH B KaHAJNaxX OTONMHTENBHOrO NpH-
Gopa Oyaer menbiie 0,2 M/c, TO AN BHINyCKA BO3fAyXa H3
npuGopop noTpeCyercl YCTAHOBKA Ha HHX BO3AYLIHHKOB.
Macca nepe/BHKHEIX OTONHTEJBHHX NPHGOPOB M3 CTAJBLHBIX
HITAMTIOBaHHBIX IJIOCKHX naHejefl npy remnooriaue 0,9 kBT
coctaBut 15 kr, a npu temnooraave 1,45 kBt — 30 kr.

3anopHoO-peryJHpyIOmHe KpaHh Ha NEepeJBHIHBIX OTO-
MHTEAbHLX NPH6OPax MOrYT He YCTaHaBJHBAThCS, MOCKOJb-
Ky HX QYHKIMH BHITIOJHSAIOT KPaHHRH Ha rpebeHkax {cM.
puc. 1.20). Mo KOHCTPYKIHH STH KPaHHKH aHAJOTHUHBL ras
30BHM, K KOTOPHIM NPHCOEAMHAIOT THOKME INAHTH JJS Fas
30BHIX 1a60PaTOPHLIX TOPEJIOK.

Tlpu cranHoHapHOfi yCTAHOBKE OTONHTENABHHX NPHGOPOB
¢ nmapaafiefbHhM NPECOe/JHHEHHEM NNAcTMACCOBHE IHNJAHIH
MOMHO NMPOKJIanLBaTh HA NOJNY ¥ CTE€H HJIH NEPEropoioH K
32KPHIBaTH CTelHaNbHBIM CBEMHHM IUHHTYcOM. Takoe pe-
1IeHHe CXEMHI OTOIVIEHHS! HMeeT NPeHMYINECTBO nepes Tpa«
JHUHOHHON cxeMofi (C NMPHCOEAMHEHHEM KajKAOTO OTOMH«
TEJNLHOrO NpPHOOP& K pasBoAfuMM TpyGompoBojam), Io-
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CKOJIbKY YTPOMLaeTCsl MOHTaM CHCTEMM - B -PesyJbTa
AHAUHTEJLHOrO YMEHBILIEHHS YHCJA COSAHHEHMA B TPY
NpoBOJIaX. YBE/IHUEHHE 3KE AJHHB YKIaAKBaeMbiX TPYO 1
HCNONBL30BAHUH MJIACTMacCOBHIX IWVIAHTOB Majblx AHAM
pOB He HMeeT CYWeCTBEHHOTO B3HAYEHHS H3-32 HX HH3K
CTOHMOCTH.

Ipu olleEKe BO3MOXHOCTH NPHMEHEHHH MJAACTMAcCOB
Tpy6 IS OTOI/IEHHS CJNEGAyeT MMETb B BHAY, UTO 3a Py
JKOM OHM HaxOAsAT Bce GoJblliee PpacnpoCTPaHEHEE H, B uYa
HOCTH, [4s1 KBapTHPHHX CHCTeM OTomyienHs. Hanprwmep,
Llisenus fas 9TOH EJH, & TAKKE AIf XOJOAHOTO H rops
ro BOAOCHA6IKEHHs BHUTyCKaloT TPyObl H3 C€TuaToro CIpy
TYPHPOB&HHOTO TNOJHSTHIEHA «BHpcOy — Ilskes, KOTOP
MOXHO ymotpebnsaTe mnpH Temmeparype or -—100
+130°C.” Ilpa rtemmepatypax +90°C onH BHIepxHBa
Rasnedue 10 1 MIla u HMeIOT IO CPaBHEHHIO €O CTANIBHEL
TpySaMH meHbIUH{ KOa(PHIHEHT TPEHHS; NPH HENpaBHJ
HOM H3rn6e HiH RedopMauMH NOBEpXHOCTH TPY6H IoC
HarpeBa NPHEHMAIOT CBOIO NepBOHAvaJbHY0 (opMy.
ZIaeEBIM HpME «BrpcOy — Ilakes», npounocts 7py6 H3 ce
BATOr0 CTPYKTYPHPOBAHHOIO IONHMSTHJIEHA COXPaHAeTCs
TeueHHe 50 set.

[NpumererHe MeXaHHUECKOro NOOYXIEHH B BOLSHO
KBAPTHDHOM OTOIIEHHH OBINO DACCMOTpeno Aan HauGon
ynoTpebuTenbHON CHCTEMBl ¢ TIOCTOSHHO PaboTalouiM reu
paTopoM Tensia NpH pacueTHHIX TeMnepatypax (c KOHCTPY
THBHO ompejenseMoii eMKOcTbi0). OnHAKO OHO MOMXeT NP
MEHSITCSL H B CHCTEMAX C YBEeJHUYEHHOR EMKOCTBIO.

PaccMoTpeHHBle CHCTEMH BOAAHOTO KBapTHPHOTO OT
IJIEHHs1 ¢ MexaHHueckuM nobyxaennem B CCCP ue Haw
IIHPOKOTG IPHMEHEHHs rnaBHEiM 06pasoM BeJe/JcTBHE TOr
YTO Halla NPOMHIIEHHOCTh HE BHIMYCKaeT HEOOXOAHMO
Ans HEx o6OpynoBaHHs (HAacoCH, apMaTtypa) M [OCTaTo
HOTO KonHyecTBa TPyG Mazoro muaMerpa. OAHAKO B COOP
JKEMHH 3TH CHCTEMH JeIleBne H Mpomie, deM CHCTEMH C €
TeCTBEHHBIM NOOYxKaeHueM. [1osToMy HX CHEAYEeT BO3MOXH
BriCTpEE H IMPe NPHMEHATD Ha NIPAKTHKE,

1.3. MlpuMeHeHHe B BONSIHOM KBapTHPHOM
OTOTJIEHMH He3aMep3atouledt JKUIKOCTH

ONHEM H3 HEIOCTATKOB BOASHOTO KBapTHPHO
OTOIJIEMHA ABJSETCH BO3MOMHOCTb 38MEP3auHs BOAMBL
HeM H MOBpexIeune NPH 5TOM TPY6 h 00opyAoBaHEs, B K
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TOpPBIX HAXORHJIACh BORA. B cHCTeMax HEHTPANbHOTO OTOM
feits 370 OLIBaeT pejko, NMOCKOAbKY B OTAIJIHBAEMHX 3[a-
Minx BeerAa GHBaeT NONOMKHTeNbHAs TeMIleparypa H Boja
W CHCTEMe MOXKeT 3aMeP3HYTh TOJIbKO NPH apapuiiHHX CH-
TYALHAX.

Mexay TeM B AoMax C KBAPTHPHHIM OTONNEHHEM pPeXHM
PKCHIy2TAllMH MOXeT OblTh TAKHM, YTO 3TH 0Ma (XayH, Ko~
TOpLIMH  3HMOH TIOJNIB3YIOTCS B INpasiHHUMHeE JAHH, KUIbe
JUlsl MPOMBICJIOBEIX Pa6OTHHKOB, TOKHAAEMOE HMH HA He-
ChOABKO IHEft H T.1.) NMepHOMHUeCKH He GYAYyT OTaluHBaTh-
¢ H B HEX NDH HH3KHX HaDyXHBX TEMNEPaTypax ycraHab-
NUBAETCA OTPHUATENbHAsA, HHOTNA OnHIKAas K HApyxHOH,
TeMIeparypa.

B 3THX Cilyyasx SKCIyaTauHs CHCTEMEl BOASHOTO KBap-
THPHOTO OTOIJIEHHs ¥ APYTHX CHCTEM C TEIVIOHOCHTEJEM BO-
Aol CTAHOBHTCS HEyNOOHOH, TaK KaK [Nfl COXPAHHOCTH CH«
CTCMEL H3 HEE Ha BPEMsi OTCYTCTBHS OTOIICHHS! SHMO# npH-
XOUMTCSL BOAY CMycKaTh, 4 3aT€M BHOBb 3aJHBaTh.

Jlnist yerpanenus STOr0 HE/OCTATKA CHCTEMH BOASHOrO
KBAPTHPHOrO OTOIJIEHHs! BMECTO BO/bL 3aNOJHAKT He3aMep-
salleli MKHAKOCTBIO, MAnNpHMep aHTHOpHIOM, Dra MuI-
KOCTb, HAXOMsich B TPyGONMPOBOAAX ¥ OTONHTENLHOM OGOpy-
JIUBaHHH, HE BH3HNBAET &rPecCHBHOrO AeHCTBMS, a 10 CBOHM
(H3HUECKHM XaPaKTEPHCTHKaM (7€MI0eMKOCTh, NAOTHOCTS,
BAAMHOCTh H T.1.) OTJHYAETCA OT BOAH HE3HAYHTEILHO.
[losToMy HMKaKHX H3MeHEHHFi B DAacyeT B KOHCTpYHpOBaHHe
CHCTEM BOASIHOTO KBAPTHPHOTO QTOIJIEHHS NPH 3aMeHe BOJK
HeaaMepaaolilel KHAKOCTbIO BHOCHTEL He Tpelyercs.

OnHako Hesamepsalomasi KHAKOCTb HMEET CpaBHHTe/b-
10 GOMBIIYI0 CTOHMOCTB, NOSTOMY BAaXHO, UTOOH €MKOCTH
CHCTEME! OTOIJIEHHS! IPH 3aTIOJHEHHH €e BMECTO BOAM He3a-
Mep3alomel XHAKOCTEIO GEliia MEHEMAanbHoi. C 510f nesbio
PEKOMEHAYETCSl MpexJe BCero NPHMEHATh HEEMKHE OTONH-
TeJbHbE NPHOOPH: BMECTO PAaCHPOCTPAHEHHHIX WYTYHHBIX
PalHaTOPOB HCIONbL30BATh NPHOOPE, B KOTOPHX TelIOHOCHS
TENb LHPKYJHPYET N0 TOHKHM CTaJlbHHM TPy6aM, HanpHMep
KOHBEKTOPHL

[pu Bcex NMPOUHMX PABHBIX YCNOBHSIX HA 3aNOJHEHHE CH-
CTeM € Mex8HHYecKuM noOyxaeHHeM OYAET PacXOROBaThCA
MeHBIIEe He3amep3alomieff KHAKOCTH, YeM Ha 3anonHeHHe
CHCTEM C ECTECTBEHHEIM NOCYKACHHEM.

KoanuectBo norpe6Hoii Aast 3ano/HeHHs CHCTEMH He-
3aMep3alomell XHIKOCTH MOMET OHTb YCTAROBJIEHO pacie-
TOM NYTE€M ONpefeNeHHsT CyMMapHOH eMKOCTH BCex S/eMeHs
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TOB CHCTEMH: OTONHTEAbHEIX NMPHGOPOB, reRepaToOpPoOB Temna
H TPy6onpOBOIOB.

Jlasl OpHEHTHPOBOUHHIX PacieTcB B CHCTEMax KBAPTHp-
YOre OTOIUIEHHS ¢ MEXaHHUeCKHM nobyxaeHHeM H TpyGuas
THMH OTONHTEJBHHIMH TNPHOOPaMH MOXHO TIpPHHHMAaTh Ha
1"xBT pacueTHBIX TENJAONOTEPb NOTPEGHOCTL B HE3aMepaa-
el XHAKOCTH, paBHy1o 9— 10 1.

YMeHbLIEHHE €MKOCTH CHCTEMB! OTOIJIEHHSI C NEPHOMH+
MEeCKHM BBIKJIOUEHHEM BaXHO He TOJbKO Ml YMeHBLICHHS
pacxofia HesaMep3alomel XHIAKOCTH, HO H AJSl yMeHblie-
HHA €e TeIJIOBOH MHEpLHH, TaK Kak IIPH STOM CHCTeMa Hau-
Her OnicTpee OoTAaBaTh TEIJIO NOCJAE HAuaJja TOMKH, a cles
AoBaTenbHo, ObicTpee Marpebath noMemeHHe. Ilponecc
MOBHIIIIEHUs TEMIEPAaTYPH B NOMEIIEHHH 3aBHCHT TaKkKe OT
TEIJIOBOH HHEPLHH caMOro noMemenHs. B gomax, koToprie
GyAYT OTAINIHBATBLCA TEPHOAAUECKH, KeJATEIbHO HMETh NO-
MelleHHst ¢ MeHbinefl Tennopoll HHepuMedl, T.e. ¢ orpamia-
IOHHMH KOHCTPYKLHSIMH H3 MAarTepHaJIOB, HMEIOLHHX Manbie
FEIIOEMKOCTD, IJIOTHOCTh H KO3(PHUHEHT TelJIONPOBOAHO-
CTH: JiepeBa, PasjiHYHOTO pofa sipdeKTHBHLIX, B TOM YHCHE
MONHMEPHEIX yTeIUIHTeNel (NeHONMOJHypeTaH, NEHOCTEKJID,
GUOpOJIHT, WNAKOBATHEIE MaTH H T.1.). B KaMeHHBIX 31a-
HHAX IPH SKCILIyaTalHH HX C MEPHONHUECKH BHIKAIOYaEMBbIM
OTOIJIEHHEM JKEJIATENLHO OTAELIBATD TAKHMH MaTepHalaMH
BHyTPeHHHE TIOBEPXHOCTH OTrPaXKAeHHil,

1.4. Boaayunoe xBapTHpHOE OTONJIEHHE

TennoHocHTelEM B CHCTeMax BO3AYIIHOTO KBap-
THPHOTO OTOIVIEHHs fABJAETCHA BO3XYX, HarpeBaeMHil B BO3-
JAyXOHarpeBaTeae KO ONpelelsieMofi pacueToM TeMNEpPaTypH,
npepbaoell TeMneparypy nomeilennss. OT BO3AyXoHa-
rpeBaTeNiAi ropsukf BOAYX PasBOAHTCS NOAAIOMMMH KaHa-
JIaMH 10 OTaIVIHBaeMhiM NOMeLeHUsiM. 3/1eCh, OXJIAXAAACh
JAO TEMNepaTypel NOMEIEHHS, OH OTAAET CBOE TEmJO JJIs
BO3MEIIEHHS TENJONOTEPD, MOCKE WEro noctynaer oGpaThoO
K BO3JyXOHarpesaTesi0 HIH (IPH COBMEINEHHH C BEHTHJIA-
nHefl) ypansiercsl BHTANHOA BEHTHISIHEH.

CucreMa BO3AyIIHOTO, B YACTHOCTH OrHEBO3AYILHOIO,
OTOIJIEHHS CYWIECTBYyeT OueHb AaBHo. Hampumep, ewne B
XVI B. nanatsl Mockobckoro Kpemnst 6wmm oGopynoBanst
CHCTEMO#i BO3AYWIHONO OTONMEHHA. OAHaKo npaBHABHEE
cnoco6H KOHCTPYHPOBAHHA H pacuera STHX CHCTEM BIIEPBHE
6uinu paspaGorann HawkM cooredecrBesnHkom H. H. Jlbpo-
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BuM JHLb B 1799 1. [24]. BriocneACTBHE yKa3aHHBIE CHCTEMB
nosyyunu B PoccuM BecbMa LIHPOKOE PasBHTHE, B YacTHO-
cri, Gnarofaps Bhaatomumca paGotamM B gaHHON o6sacTH
PYCCKHMX CHelHaNHCcTOB — reHepaia Amwmocosa, npod. Jly-
KdlleBHua H Ap. 3anajibie CTPaKbl NPH yCTPolicTBe BO3AYLI-
HOro OTOIJIEHHSl HCTIOMb3OBAJIH TepeioBo#t onmbir Pocchu.

Onnako nocje H306PETEHHs BOAJHOrO OTONJEHHs (KO-
Her, XIX B.) B OTEUECTBEHHOM IKHJIHIGHOM CTPOHTEJLCTBE
npe/nouTeHHe OTAAeTc! BOAAHOMY H INEYHOMY OTOIJIEHHIO
(B ManoSTa¥HLIX AOMAax), H TOJbKO HauHHas ¢ 50-x roaos
9TOT0 CTOJIETHS B KHJIBIX JIOMaxX BHOBb CTajdH NIPHMEHSATH
BO3AYIIHOE OTomyeHHe. CHcTeéMa BO3AYLIHOTO OTOIJEHHS
obnafaer CJAEAYIOIHIHMH IPEHMyILLECTBAMH 1O CPABHEHHIO
C JIPyTHMH CHCTEMaMH OTOIJIEHHS:

OynyuH COBMEIIEHHOH ¢ BeHTHARLHEH, OHA coanaer
BIIOJIHE YAOBJICTBOPHTE/bHBI MHKPOK/IHMAT B OTAILIHBae-
MbIX TIOMEHIEHHAX, ONHOBPEMEHHO OfecneyHBasi HX BEHTH-
JIALHI0 € TPeOyeMoll BpauaMH-THTHEHHCTAMH HOPMOR cpe-
2K€T0 BO3LyXa Ha YEJIOBEKA;

He HMEET B OTalIMBaEMBIX TOMEINEHHAX OTONHTE/IbHLIX
npHOOpPOB, B TOR HJH HHOH CTENEHH MEIUAMIIHX SKCIIyaTa-
LHH H ¥acTO YXyAIUAIOIMHX HHTEPbEP NOMEMEHHUI;

obnanaer caMofi MasoOll METaJJIOEMKOCTbIO, B 4—6 pas
MeHbllef,, yeM CHCTEMAa OTONJIEHHS C UYTYHHHIMH PajiuaTto-
paMu;

He GOMTCA NOBPEXIEHHH H3-33 3aMEP3aHHS NPH IOHH-
EHHH TeMIIepaTyPHl B NOMEHIEHHH,

BeaeacTBHe 3THX H  HEKOTOPHIX JIPYTHX NPeHMYLIECTB
60obLIOE YHCJO MHOTOITaMHBIX 3aHHA, B YacTHOCTH, NpH-
COGIHHAEMBIX K I{€HTPaJH3OBAHHOMY TeNJOCHaGKEeHHIO, B
50-x rogax B crpase G0 06OPYAOBAHO BO3AYIIHBIM OTO-
naeaHeM. TlpakTHKa CTPOHTENBLCTBA H SKCIAYaTALMH 3THX
3faHHii nokasajia paborocnocoCGHOCTE H HazexHocTh [2]
CHCTEM BO3JYLIHOrO OTOIUIEHHS. 3TH CHCTEMEl B NOCA€IMHEE
ropH HaluH NPHMEHeHHe B MHOTOSTAXKHHBIX KHJHX JOMax
8a pyGexxom, nanpumep B Illsennn. Bmecre ¢ TeM orevect-
BeHHas IPakKTHKa BHSABHIA TPYAHOCTH PpaclpeleseHus
BO3/lyXa H NOCTYNAIOWIEro ¢ HUM TEMIa NO OTAENbHEM IO~
MEIeHHAM B MHOTOKOMHATHHIX H MHOrOKBAPTHPHBIX 3/a-
HHfIX, 2 TAKX€ CJAOMKHOCTH THAPABAHUECKOrO M TENJOBOro
pacuera.

B kBapTHPHEIX CHCTeMax H3-3a HECONBIION NPOTAKEH-
HOCTH BO3IYXOBOJAOB STH TPYAHOCTH OTCYTCTBYIOT. Kpome
TOr0, B MHX HET FHTHEHHYECKHX NPOTHBOTIOKA3aHHH NpPOTHB
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Puc. 121, CxeMa BOSAYMIHOrO KBADTHp-
HOTO OTONMEHHN € Peunpkyssupel Bos-
HYX& W €CTEeCTBEHHLIM lloﬁyxu.lemu n
OAROITAKHIM EAOME

1 —xyxAs; 2, 83— cnameHm; 4— rocTR:
Hax; § — BOSAYXOHarpenaTems

PEUHPKYJALHE BO3/yXa, KOTOPYIO JIETKO OCYHIECTBHTb KOH-
cTpyKTHBHO. T]osToMy npHMEHEHHe BOSAYWIHOrO KBapTHP-
HOr0 OTOMJIEHHSI MOMKET OFPaHHUHBATBLCA JHIUL ONHHM Yc-
JIOBHEM — OOECTIEUEHHOCThI0 BO3LYXOHArpeBaTesieM  (reMe-
paTopoM Tenjia), cnocoOHEIM HENPEPHBHO H PaBHOMEPHO
NMOIOTPeBaTh NOAABAaEMEI B OTalJIMBaEMBE NOMEIieHHs
BO3JYX [0 HYMHOH (perysnupyeMoil) TeMneparypsl B 3aBH-
CHMOCTH OT Hapy>KHOH TeMIepaTyphl, TEIVIOBHAEC/EHH B
KBAPTHPE H JP. DTO yCJOBHE JOCTATOYHO JIETKO 06ecreyHTs
npu pabGoTe CHCTeMBl HA raso06pasHOM H XKHAKOM TOIJIH-
BE, UTO OCOGEHHO BaXKHO BCJCACTBHE MaJIOH TEIIOEMKOCTH
BO3JyIIHOA CHCTEMEL.

B MajosTamMHEIX 3faHHAX OOBEME KOMHAT, HanpHMep
YIJIOBOH M HEYIVIOBOH, ONHOH KBapTHpPL, KakK NpaBHJIO,
BecbMa He NPONOPHHOHAJBHE HX TemyonorepaM. Koaxuect-
BO NOKAB2EMOTO B OTaIlJIHBaeMble TOMELICHHS BO3AyXa
pacnpejensiercs TNPONOPUHOHANBHO HX TErJONOTEPsIM, a
A nenell BeHTHASIUMH B JKHJble KOMHATH CJEAyeT noja-
Bath BO3AYX MNPONOPLHOHAJBHO Hx 00beMaM. TloaToMy BO3-
NyLIHOEe KBAPTHPHOE OTOMJIEHHE B MAJIOSTAMHHX 3JaHHAX
peJiecoo6pasHee fenaTh PEUHPKYJISILHOHHEIM, TAK Kak IpH
COBMEIEHHH €0 ¢ NPHTOYHOH BEHTHJASILHEH H mojaye B no-
MellleHHs BO3lyXa C ONHOA TeMnepaTypofi IO YCAOBHUAM
BO3MEIIEHHS TEIVIONIOTEPs INOJyuaeTCs 3aBEIOMO Henpa-
BHJILHOE IOKOMHATHOE paclpelelicHHEe BEHTHAARHOMHBIX
PO31yX000MeHOB. FIMEHHO PpeUHPKYNALHOHHEIE CHCTEME:
BO3JYLIHOrO OTOIVIEHHA HalIH BecbMa IHPOKOE pacnpo-
CTpaHEHHE V1A OTOIJIEHHS MaJiosTaxXKHuX afaunii B CIIIA.
OflHa H3 TAKHX CHCTEM MNPERCTABJIEHA HA TUIAHE ONHOSTAN-
Horo snaums (puc. 1.21).

Topstunii  BO3/lyX B BOBAYLIHBIX CHCTEMAX OTOINIEHHS
Pa3BOAHTCA H3 BO3JLyXOHArpesaTeNs NO KaHajaM H IOAa-
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eTcA BO BCe OTAIUIHBaeMble noMerleHHs. OH BHITyCKaeTcs,
KaK NpPaBHJO, B HHMXHIOKW 30Hy Ha BeicoTe 30—50 cM ot mo-
sia, OnHAKO yCTPaHBAlOT TaKXe€ CHCTEME OTOMJIEHHS C BBl
NYCKOM ropsiuero BosAyxa B paouyio 30Hy Ha BeicoTe 1,5 M
OT nojia H NOA MOTOJKOM OTANNHBAEMOTO NMOMEHIEHHS,

B peuHpKyJSILHOMHBIX CHCTeMax BO3LyX, OTAABLIHfl
CcBoe H3GHITOUHOE TEMJO H M03TOMY HMeIOwiHii KOMHaTHYIO
TeMneparypy, 3abupaercAd H3 BCeX NOMEINEHHH, 3a HCKJIIO-
ueHHeM yOGopHBIX, KyXoHb M BauH. Jonyckaercs BO3Bpar
BO3/lyXa 4Yepe3 NPHJIETAlOHe K OTAIJIHBAeMbIM KOMHATaM
KOPHIOPH H JpyrHe nometlenus. IIpu sToM BO3AYX H3 KOM-
HaT BTOPOro STaxka cliefiyeT 3aCHpaTh uepe3 NOMEINEHHs,
COEJHHSAIOMHKE 3TAXH MexAy co60l (JNeCTHHUHbE KJETKH,
MPHJIETAIOMHE K HHM BeCTHOIONH) .

Cpabnenre o6eHX CXeM PasBOLKH BO3[yXa NOKAsHBaeT,
yTO mepsas cxema (3a6Op PEUHPKYJIALHOHHOrO BO3AYXa Ha
xaxjofi KoMHaTH) oOecnieynpaer Golee PpaBHOMEpHOE
pacrpesiencHHe TEMNEPATyp B OTANJHBaeMEIX TNOMerne-
HHSX.

Passonka BO3flyxa BO3MOXKHA MO OTAEJbHEIM KaHasam
OT BO3ZyXOHarpepaTeNisi JI0 KaXJ0ro noMelnewus, no o6-
WHM MAaruCTPasibHbiM TONAIOIWHM H PEUHPKyJAUHOHHEIM
KaHajnaM ¢ OTBETBACHHAMH JJIA KAXAOro OTanjIHBaeMoro
NOMeeHHd, 10 OT/eNbHHM NOJAIOMHM KaHanaM H 1no oG-
weMy c6OpPHOMY PeHHPKYNALHOHHOMY KaHaJy.

CHcTeMH ¢ OGIHMH MarHCTPalibHBIMM, OCOGEHHO INoza-
JOIHMH, KaHaJNaMH HMEIOT TOT HE/JOCTaTOK, YTO B HHMX H3-
MeHEHHe KOJIHUeCTBa BO3/lyXa, NMOCTYTAIOMEro B ONHY KOM-
HaTy, NPHBOAHT K PasperyJMpOBaHHIO CHCTEMH -— HEpaB-
HOMEPHOMY H3MEHEHHIO KOJIHUECTBa NOAaBaeMoro BO3KyXa,
a CJIEI0BATENBHO, H TEMIEPATyPH B APYTHX KOMHAT2X.

B cHcTeMax C OT/e/IbHEIMH KaHajfaMH H3MEHEHHe KOJIH-
uecTBa MNOJABAEMOro BO3[yxa B ONHY KOMHATY CO3J12€T
PaBHOMEDHOE H3MEeHEeHHE ero IO BCEM OCTaJbHHM KOMHz-
taM. [IOCTOSIHCTRBO TeMNepaTypH IpH PaBHOMEPHOM H3Me-
HeHHH KOJIHuecTBa MNOJaBaeMOro BO3/lyXa 10 OTAeNbHHM
KOMHATaM JIETKO MOXHO YCTPaHHTh H3MEHEHHEM TeMIepa-
TYPH INOZ1aBa€MOro BO3AYXa, T. €. PeXKHMa TONKH.

Tlponomennsie IO NepPeropoakaM H CTEHaM KaHaJlki,
Pa3pOfSNIHE BO3AYX, MOTYT OHITb OTAENBHO CTOSIIHMH,
NMOJIBECHBIMH H IPHCTaBHHMH. OHH JIONKHH GHTb OTHECTO-
KHMH, BO3/lyXOHeNPOMHIAEMHMH, BJIarOCTORKHMH, HMETb
MaNy10 TEMAONPOBOAHOCTD H TafKyI0 BHYTPEHHIOW IOBEpX-
HOCTD.
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Puc. 1.22. Koncrpykumn so;
L Koncry ns.)xyxounnnn A72 WORAUM BOIAYXE B CACTeMax Bosgywm-

HAns yerpodicrea xanancs MOIyT HPHMEHSIThCH TOH

HME, KepaMHuecKue H acGecTouementhe TPYOR, Ge:;‘:-
: -

H
Be, acOecTOnEeMeHTH I, WAAKOEETOHHME B IaKoaneSa-

_— pgo Jgge(:anxe TORAIOUIEX KamanoB B HeoTaminpae-
TaKHe NpH nam‘frg;neggs ;: e S
P H3 MeTaana ycrpamBaior Ten -
B SLELH
) :;q;g:::opzrctggzzn OBHEIX KaHAJIOB B OTAe/MbEEIX
i 30BaTh MeX6alounne p
Ba nepexpuTH, ChenuambEo ofirETHe g smlgwoccg:;c;

YXORAFpeRaTedb ¢ NOAAOINHM Kamanoy pexoMengyer-

TEM0 B MMMHEN! yacty
€ro Ko

KObueBoM  dyunamente — _—
YPOBHS nona,

Tlpr opoxnranke

KaHa/M0B BO3AyINHOrO

6.!1]%118)01‘(:5] TPOTHBONIOXKapHEIe uepi}f S
.. Tleigit:‘l: BOSAYUIHOrO KBapTEPHONG OTOmIeHHs GuiBaror
xd HEIM B MexaHMuecKHM noGyxnenten. Cuere

CTECTBENHEIM TOCYXAeHReM Geciymun g paéo're " g:
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PH YCTaHOBKe uX ua
K CTeHRe ¢ynnaMenra umke

Niee HaAeKHH, TAK KaK He HMeOT ABHAKYHHXCH MeXaHH3s
MOB (9JIEKTPOXBHraTeds H BeutunsTopa). Onn Gonee ynoG-
Hbl B SKCILIYaTanHi.

BoafyxonarpeBare/# B CHCTEMaxX BO3JAYLIHOrO KBapTHP-
HOTO OTOMJIEHMs (HE NPHCOEAMHACMBIX K LEHTPAJIH30OBaH-
HOMy TeNIOCHAaOKeHHI0), KaK INpaBWiQ, NepelaioT Temio
OT TOPSUHX ras0B K HarpeBaeMOMY BO3AyXy 4Yepe3 Meraa-
nudeckyio crerky {(cum. ra. 1V). Takue cicrembl (Tak Ha-
3bIBaeMbi€ OTHEBO3AYLIHLE) B OT/IHUHE OT BOARHHWX HE MO-
ryT GHIThP MOBPEXAEHH NPH Ji060M CHHMEHWH TeMiepaTyp.
370 npeMMylIecTBO ABJAETCH OCOGEHHO BaXKHMBIM Js 31a-
HHIf, PacioJIOXEHHBX B PafioHax C NPOJOMKHTETbHBMH #
CHJIbHEIMH MOpPO3aMi, T/le NPHXORHTCA BCTPEYATbC C pas-
MOpaXKHBaHHEM CHCTEMBI BOASHOTO OTOMJEHHS, H MOXKET
OKa3aThCsi PellalOWEM NpH BHIGOPE TOM HAH HHOR CHCTEMBI,
KBAPTHPHOTO OTOIJIEHHs Jilsi TEPHONHUECKH OTaNJHBAEMBIX
JKHJABIX JIOMOB,

Pacuetiylo TeMmnepaTypy BO3/yXa y BHINYCKaEMbIX pe-
HIETOK OTHEBO3AYHIHLIX CHCTeM KBaPTHPHOrO OTOIMIEHHS C
ecTecTBEHHEIM NOCYXKAEHNEM PeKOMEHAyeTCsi NPHHHMATH
BO3MOXHO Gosbllel — B npenenax 70—80°C, Tak Kak
fpH 3TOM ORHOBPEMEHHO YBEJIHUHBAEICH HMPKYNALHOHHOE
AaB/ieHHe W YMEHBIIAeTcsl KOJHYECTBO TPOXOASIErO uepes
cucreMy BoaAyxa. TIpH Takol TemmepaType BO3iyX B OTa-
nnMBaeMpie NOMEINEHUs] N0 CAHHTAPHO-THTHEHHUECKMM CO-
06paxkeHHAM CJAeAyeT NOAaBaTb NoJA mnotonxoM. OnHako
NpPH TAKOM PacnoJIOMEHHH BHINYCKHLIX OTBEPCTHHR neperpe-
BaeTCsl BePXHsisi 30Ha TnoMellenHsi. CHCTeMa OTONJiERHs B
STOM ciysae pabotaer 3(PHEeKTHBHO, eCli¥ NOBEPXHOCTD 110~
ToAkA GyReT BOCIPHHHMATb ¥ TepeRaBaTh JIYYEHCIyCKaHH-
€M OTamnJHBaeMOMy NOMEIIEeHHIO BCe TEI0, BHOCHMOE npH-
TOUHBIM BO3AYXOM. JIpyrHMm cJOBaMH, 35eCh CHCTEMA BO3-
AYUIHOTO OTOMJIEHHs B onpelenennoft cremenn pab6oraer
Kak CHCTeMa JIYSHCTOro OTONieHHA ¢ GecKaHalbHEIM 060-
TPEBOM TOTOJIKA FOPAYHM BO3AYXOM.

Tlpn pacuere TepMHYECKOr0 CONPOTHBJIERHS NEPERPH-
THA, MOJ KOTOPHM BHIYCKAETCs TOPAuMil BOBLYX, CAEAyeT
HMeTh B BHJY NOBHHLUEHHYIO TEMIIEPAaTypPy TOBEPXHOCTH IO-
T0JIKA. 3TO TEPMHUECKOE CONPOTHBJIECHHE JOMKHO GhiTh
YBEAHUEHHEIM C TeM, 4TOOH HCKJIIOUHTL H3OHTOUHYIO Nepe-
Javy Temjla yepe3 NepexpuiTHe B HaXOAsuleecsl BhILE IO-
MeIEHHe HITH HAPyKYy.

[lpH mexanHuecKOM NOGyMEeHNH TeMnepaTypa Bo3nyxa,
TOXaBAEMOro B OTaNJHBAeMble IOMEIIEHHS, MOXeT OHThb
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CHHJXEHA B PacueTHHX ycJoBHAX jio 40—45°C; Bosnyx or
Takoll TemmepaTypoii MOXHO NolaBaTb Ha JOGOH BHCOTE.

Mexannyeckoe TnoGyXKAeHHE B CHCTeMaxX BOSJYILHOI'O
KBAPTHPHOTO OTONJIGHHS OCYUIECTBJIACTCHA, KaK INPABHJO,
LeHTPOOEXHNM BEHTHJATOPOM, K KOTOPOMY TORBOMMTCS
BeCh PELHPKYJAIHOHHBA BO3JYyX, HaNpaB/seMpili nanee
BEHTHJATOPOM B BO3JlyXOHarpeBaTenb. JlJs OYHCTRH pe-
IWHMPKYJIALHORHOTO BO3MyXa OT MEUIH vaule Bcero Nepem BeH-
TUIATOPOM YCTAaHABJMBAIOT (HJILTP, HAaNPHMEpP PaMOYHLIH,
3aNOJIHAEMBIH HETKAHKM BOJIOKHOM. DTOT @HIALTD CheM-
HHlH, ero HeoOXONMMO NEPHOAMYECKH OYMIIATH OT IELIH;
MHOI/Ia B HEM MEeHAIOT GUILTpyIouuil MaTepHa.

BerTHAATOp M GUIBTP Lenecoo6pasHO KOMIOHOBATH B
O[HOM arperare C BO3AyXOHarpeparesneM, NpH STOM 4YacTo
QHILTPOBEHTHSIIMORHYIO YCTAHOBKY HENAlOT B BHAe CEK-
iluM arperata (cM. ra. IV).

OuucTKy BO3JyXa OT NBUIH MOXHO TNPOH3BOAHTHL C MIO-
MOILBIO CheMHHX (HJIBTPOB, YCTAHABIMBAEMHX B MECTe
BHIXOJa BO3flyXa M3 KaHaJa B OTalJiHBaeMHe TOMelLeHHs.
Tlps 3TOM NOBHIUAETCH COMPOTHBJEHHE BHIXOAHBIX MaTpy6-
KOB H YBEJIHYHBAETCS TIH/PABIHYECKAfA YCTOMUMBOCTH CHC-
TEML!. H3MEHEHHe NOonayvH BO3/lyXa B OAHO M3 nOMemeHnﬁ
6ynerT B MeHblieli CTeNeMM CKa3HBaTLCA Ha NOLaye €70 B
LOpyTHe NOMeileH .

B cHCTEMax ¢ ecTecTBEHMbIM NOGYKACHHEM H3-3a MaJO-
TO UMPKYJIALMOHHOTO JlaajieHHsi NPUMENATb QUALTPH [Js
OUYMCTKH BO3/yXa NpaKTHYECKW HEBOIMOMKHO, YTO SABAAETCS
HEA0CTATKOM.

MomwHocTb, pacxoayeMas Ha paGoTy 3JEKTPOBEHTHIA-
TOPOE B CHCTEMaX BOSJYHIHOTO KBApTHPHOIO OTOISEHHS,
Me3HauHTeJbHA K laXKe NPH HAJHYHH (RABTPOB HaxONHTCH
B npegenax 400—600 BT, npeepamasck B KOHEUHOM cyere
B 7Temio. OfHAKO NPy SKCIIyaTallHH 3TH YCTAHOBKH MOTYT
€03/aBaTh ONPEACTCHHEIA LTy M, OCOBEHHO €CJIH OHH HEHCTpaB-
HH (OTCyTCTBHe 6aNaHCHPOBKH, HEHCNPABHbIE MOALIHIHHKH
¥ T.n.). FlosToMy Npu ycTaHOBKe 9/1€KTPOBEHTHJISATOPOR
caeiyer NpelycMaTpuUBaTh NPOTHBOLIYMHbLIE MEpONpHATHA
(ycranoBKa Ha YNpyroM OCHOBaHHH, MATKOE IPHCOSAMHE-
HHe), a MpH IKCIUyaTailiH CIeJHTh 3a MX MCIPABHOCTBIO.

Ilpu nprEMeHeHHM BO3AYLIHOTO OTOIUIEHHA ¢ MEXaHHYeC-
KHM noﬁy}xneﬂnem BO3/lyXOHarpeBaTe/lb MOXHO YCTaHaB-
JIMBATBH Ha Jio6ok BhICOTE.

Ilpu BeiGOpe TOH WJIH HHOM CHCTEMH BO3AYMIHOTO KBAap-
THPHOTO OTOIVIEHHA (C ECTECTBEHHBIM WJIH MeXaHWYECKHM
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nobyxieHneM) HeOOXOAMMO YYHTHBAaTE BCE YKasaHHHeE 06-
CTOATENLCTBA H TO, YTO B CHCTEMax ¢ €CTECTBEHHHIM IO-
6y»xJleHHeM EBO3LyXOBOAH HMeIOT GoJblilee cevenwe. IIpH
BbI6OpE CHCTEMH BO3AYUIHOTO OTOIVIEHHA CJIElyeT TNpHMe-
HSITE BAPHAHTHOE NPOEKTHPOBAHHE, TPHUYEM NPH NPOEKTH-
POBauMH 3/laHHAl C CHCTEMOH BO3JYIIHOTO OTOMJIEHHS apxH-
TeKTypHO-CTPOHTEJILHEIR NPOoeKT HeoOXONHMO paspabarhi-
BaTh ONIHOBPEMEHHO C IPOEKTOM OTONJICHHA.

1.5. MpuMeHenye B KBAPTHPHOM OTONJIEHHH
JYYHCTHIX M NAVEILHHX CACTEM

TIpx JiyuncTOM OTOIJIGHHH TEIJIO B TOMeELNeHHe
nepefaeTcs NPEHMYLIECTBEHHO H3JyUYeHHeM uepe3 OTOIH-
TeJbHHE DAHENH B TIOTOJKE, NPH NaHe/bHOM — 0T Harpepa-
TeJbHHEX NDJIOCKHX TNOBEPXHOCTEH OTONHTEJbHBIX NaHe/ed,
pacnoaraeMpiX B CTeHax, NePEropoAKax H B noJy (oTorne-
HHe TpelomHEM nosioM). JIaf KHARIX moMelleHHl cpelRbe
TeMrepaTypH Tpelolinx moeepxsoctedt, °C, OrpaHHUHBAIOTCS
[13] crexyromumu 3raveruAMH:

B noToike (npn BHCOTEe MoMemewwit 2,5—3 M) . . . 28-32
B CTEHEX W Neperopogkax Ha emcore 08 M . . . . 70—80
TO e, M2 BHCOTEe 20 2,8 M . - . . . . . . . . 40

B DOMEX . .« « &+ o & « & 4 o v e e - 0. . 2628

B KkauecTBe TEIVIOHOCHTENSA, Harpeaaiolller0 TEINIOOTAA-
IolIKEe TOBEPXHOCTH, B KHJILIX NOMaXx lienecoo6pasHo NpH-
MEHAITb TOPAYYI0 BOAY M BO3JyX, TeMIepaTypy KOTOPhIX
MOXKHO MEHAITh B 3aBHCHMOCTH OT T€MIepaTypH HapyXHOI'O
BO3Myxa ® OpyrHx $akTopeB, onpeessiomux Tenncsof 6a-
JIAHC OTalIMBaeMHX NoMelleHHA (GHTOBME TEIJOBLIETE- -
HHSf, COJIHeYHas pafHatus H T.n.).

Tlpx pacnonoXeHHH OTONHTENLHBIX NaHeel B NOTOJKe
NPHMEHAIOT CHCTEMHB € €CTECTBEMHOH HHpKyasuMei. B npy-
THX CJy4asX, @ TaKxKe NP OTCYTCTBHH NOJBaJia, TJle MOXK-
MO 6KJI0 Gbl pasMECTHTb T€HePaTOp Temia, KaK Npasuio,
DPHMEHAIOT CHCTEMbl C MEXaHRUYECKHM TNo6yAeHHeM.

B oteuecTBeHHON NpaKTHKe JIYYHCTOE H NaHEABHOE OTO-
TieHHe OJA MaJOSTaXHHX 3AaHWE He HAUUIO IHPOKOTO
npuMeHetns. ONHAKO BCJICJCTBHE BHICOKHX CAHHTapHO-TH-
THEHHYECKHX H 3CTETHYECKHX KAayecTB M MEKOTOPHX APYTHX
TpeuMyllecTB, HanpuMep yOAYHHX KOHCTPYKTHBHHIX pelle-
muii, KOTa 3;1eMERTH CHCTEME! OTOMNJEHHs COBMEIaloTcs ¢
KOHCTPYKUHAMH OTallJIUBAEMOTo 3JaHuA, JyducTHe H Na-
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¥ —1pyGa, coGupawmas O6pATHYI) BOAY OT OTONHTENBELIX nanened; 27— nura-
TeALHBHl H CMyCKHOR naTpyOku; 3— reHepaTop 7emna; 4 — TDyGa, NORANMMER
FOPAYYW BOZY K OTOURTEJLHHLM HaHeASM; 5 — PACHIADATETGHBI COCYR B yten-
DEHHOR GyIKe; & — i B3 OTONUTE/NbHAN MaHENb € PErHCTDOM M3 Tpyl
{NDONORERVEIX € YKAOHOM); 7 — rNaBHBN CTOSK: 8 — CHTHAMbHASL M [IEPeJIHBHAS
TpYObl (BHWBOANTCS K MoliKe B KyxHed; 2 — shbexTusRAs TENVIOHIONANHA
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HeJibHbe CHCTeMH Ul KBAPTHPHOTO OTOIJIEHHA MOTYT Npea-
CTaBHTb ONpese/eRHL HATepec. :

Ha puc. 1.23 npeacraBnena cxeMa JyIHCTOrO KBapTHp-
1I0r0 OTOIJIEHHs] C TENJOHOCHTEJeM BOAOH H €CTEeCTBEHHOM
HHpKyaAnHed. OCHOBHHM B5JIeMEHTOM B 3TOH CHCTEME OTO-~
TVIEHHA ABASIOTCA JKeJe300eToHHHe IJIMTH TNEePEeKPHTHA, B
KOTOpHE TPH H3NOTOBJIEHHH 3aJ/I0XKeH PerscTp H3 CTajJbHHX
Tpy6 nuamerpom 20 MM (NpelBapHTENLHO ONPECCOBAHHHH
MOBHIIEHALIM faBleHieM). 3MeeBHK, KOTOPHE OBHYHO HC-
NoNb3yIOT B CHCTEMAX JIYUHCTOIO OTONJIEEMS, B LAaHHOM CJIy-
yae (NpH €CTeCTBEHHON IHPKYJALMH) TPHMEHHTE HEAb3A
K3-32 ero GOJBLIOTO THAPABJHYECKOTO CONMPOTHBIEHHS.

Flpx opriMeHeHWM TOPH3OHTAJBLHHRX OTOHNHTEJbHHX TaHe-
nefl ¢ perHCTPaMH OueHb BaXXHO HaJ€KHO YAAJATL M3 HHX
Bo3ntyx. C aTofi 11e/bI0 PETHCTP B MaHENb HEPEKPHITHA YK-
NANLBAIOT C YKAOHOM ne Memee 0,003, B paccMarpuBaeMoM
clyyae (AJHHA PErHCTpa OKOJO 4 M NPH TOJIIMHE MaHeH
nepekpuThA 150 MM) 970T ykaos cocrapaser 0,004. Cranb-
HHe TPyGH OTOIUIeHHSs], 3aKiaflbiBaeMLle B 3KeJe306eTOH-
MY10 IUIHTY, B ONpefiesleHHOR CTENeHH MOryT BHIIOJEATD
GyHKiHH pacripele/nTe/bHOR M pabouel apMaTypH.

Jns yMmeHblleHHs: DOTeph, TeIsla vepes OTOMMTENbHLE
naHenH yTelsieHHe YepHauyHOTO NePEeKPHTHA HOJNKHO OHTh
noBrIeUHRM. TIPH pacnoJIoXKeHHM OTOMHTENbHHX NaHeJed
B YePHavYHOM MNEPEKPLITHE paclIHPHTENbHLI COCYN pasme-
MAKT Ha Yeplake ¢ TelloH3oJsiuell BHeWHel NOBEPXHO-
CTH WU B yTenaennoi 6yike. Ilpucoeauusior ero x tpyGo-
NPOBCAY B AAaHKOM CJyuyae TaK e, KaK B CHCTeMax leHT-
PaJibHOro OTONREHHs.

CxeMa JYYHCTOR CHCTEMH OTOIUIEHRfl TEILIOHOCHTEJIEM
BOJIOH C €CTeCTBEHMMOH IMPKyJsllMefi, NpeAcTABlEHHAad Ha
puc. 1.23, mocrarouHo npocta Kak B COOPY3XeHHH, TAK H B
SKCNJAyaTaiHy, NO3TOMY ecTh BCe OCHOBAHHSA [JA NpHMeMe-
HHfl €¢ B OTEUECTBCHHOM MaJIOSTAXXHOM 3KHJHIIHOM CTPOH-
TeJIbCTBE.

JKeneaobeTouusle NMIMTH NEPEXPHTHEH HMEIOT NOCTATO4-
HyIO TENNOAKKYMYJHDYIOUIyio CTOCOGHOCTh, WTO NO3BOJAET
OCYLleCTBAATh TONKY 91O CHCTEMH! € ONpeAe/eHHRMK Ie-
pepuBamMu. TlosToMy 3Ta cHcTeMa, KAK B CHCTeMa BOARHOIO
KBAPTHPHOTO OTON/IERHA C YBeJHUECHHOA E€MKOCTHIO, MOXeET
NPHMEHATHCA NPH HaRHYHA TOIUIMBA, TPeGYyOMEro mempe-
PHEBHOTO HAGMIONEHHS NPH CXKATAHKH.

Ha puc. 1.24 npeacrapnena paspaGorannas LTHHUHAI
HAMKEHePHOTO 0GOpYNOBaHHA cXeMa KBapTHPHOTO oromnJie-
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BHA ¢ 06OrpeBaeMulM IOJOM B ABYXITaXXHOM KBaPTHPHOM
Zome (KBapTHPH B ABYX yPoBHsax). OGorpes noja HpoHsBo-
ZWTCA C MOMOIBIO YJIOMEHHOTO Ha OAMTH NePeKPHTHA M
SaKpHITOTO CJIOEM MOHOJMTHOrO 6€TOHA 3MEEBHKA H3 IOJH-
STHJIEHOBHX TPy6 HH3KOM NJIOTHOCTH AMameTpom 20 MM,
l'opugomaubﬂo yJIOXeHEH 3MeeBUK 0Gorpesaetcs ropsue
BOJIOH, LHPKYJARPYIOIle# ¢ NOMOUILI0 MEXaHHUECKOro noby-
K/IEHHA; BO3AYX H3 HEr0 BHHOCHTCA [OTOKOM BOAH, CKO-
POCTb KOTOPO#H MOJKHA GHITBH B 3TOM CJlyYae He Menee 0,2—
0,3 m/c. Funpassnveckoe CONPOTHBJIEHHE CHCTEMH OKOJIO
15 xIla.

lopsiyast BOma MOCTYNaer napasijielbHO B [BA 3MECBH-
Ka, MPOJOXKEHHHe B MEeXNYITaXkKHOM NePeKDLITHH; BHHAA
H3 HHX, OMA TPOXOIMT uepes HarpeBaTeJbHHe NPHGOPH H
TIONAafaeT B 3MEEBHKH, PACTIONOXEHHHE B TOJy NepBOro
sTaxa.

B nepeoM sTaie KBapTMPH TeIUIO B OTAIIHBa€MHe IIO-
MelleHusl NOCTyNaer ¢ HOBEPXHOCTH II0JIa H MOTOAKA (OT
OGOrpeBaeMOro  MeXIyTaXKHOTO NEPEeKPHTHA), BO  BTO-
POM ~—C NOBEPXHOCTEH NMoOja H AONOJHHTEJBLHO NMOCTABJEH-
HHX pannaTopos. [locieanre G MpefyCMOTPeHH NpOeK-
TOM, TaK KaK TeINIOOTAAYa ¢ MOBepPXHOCTH 10Jia BCIEACTBHE
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OrpaHHYEHHOCTH ero TeMreparypu N0 carHTapuHM coobpa-
JKeMMsIM OKasaJiacb HEAOCTATOYHOR JJs BO3MEILEHRA Ten-
nonotepb noMemneHui, PalHaTophi YCTaHOBJIEHH TaKxke B
JIeCTEHYHO# KJIeTKE H Y BXOAda.

PaccmaTpuBaemas cucreMa OBJIa PacCUHTAHa HA MaKcH-
MaJbHyl0 TemnepaTypy Boie 80 ° C, mpaKTHUeCKH e OHa
prile 70 ° C He nmopsuManach. Ilpu Takux temnepaTypax u
OTCYTCTBUM OBJIydeHHS COJIHEUYHHM CBETOM rapaHTHpyercs
COXPAHHOCTb TPY6 H3 TMOJHSTHJIEHAa HH3KOH IJIOTHOCTH 60-
see 20 ser.

TosoxuTe/bHHE pesysnbTaTH HCMHTAHME H NMATHAeTHEH
SKCIJIyaTalMH PACCMOTPEHHOH CHCTeMBl MAIOT OCHOBAaHHS
KaK JJ AanbHeiIero npHMeHeRHs IIacTMaccoBHX 1py6 B
OTONMTENLHOK TeXHHKE, TaK M JJIA NpPHMEHEHH CHCTEM C
060rpeBaeMEM NOJIOM. ’

Ha puc. 1.25 npeacraenena cxema JydyHCTOro KBapTHp-
HMOTO OTOIUIEHHSI C TENJOHOCHTEJNEeM BO3JYXOM H €CTeCTBEH-
Hoil uupkynsuued. FopAumfi BO3ayX 07 BO3AyXxOHarpepaTte-
JIfl DOCTYNAET B PacnoJO}KeHHHe Ha yepiake pa3BoOAslie
KaHafH B N0 HEM B KaHAJH, HaxOAAIHECH B KOHCTPYKIHH
nNepeKpHTHS.

B kavecTBe 3THX KaHAJOB MOTYT, HanmpHMep, HCNOJIb30-
BaTheAl MEXAY6anouHbe MpOCTpauCcTBa HIM MyCTOTH B IJIH-
Tax nepekpuTHA. FIPOXOAs NO KaHajaM B NepeKpHTHH, IO-
psunil BO3ZlyX OTAA€T CBOE TeIJIo H HarpeBaeT NMOBEPXHOCTh
NOTONIKA, KOTOpas NepefiaeT TEIVIO B OTanjiHBaeMOe roMe-
wenne. OxJaXJeHHH# BO3NyX uepe3 BEpPTHKAJbHHE KaHa-
JIbl, TPOJIOKEHHHE BIOJb HAPYHHHX CTeH H MMEol(He He-
Gospwyo (80—100 mMM) ToMmMEY, NoCTynaer B COOpHHE
noAno/ibHKeE KaHAJH, NPOJOXKeHHHEe BROJb CTeH, H faJjiee o
c6opHLH MOANOMLMBIH KaHaN, 0 KOTOPOMY OH BO3BpAaliaeT-
cfl K BO3fyxonarpesatesiio. B Tex ciydasx, KOrfa nepekpH-
THe, 110 KOTOPOMY HPOXOAMT TOpAuYME BO3AYX, HMEET 6OJIb-
Wylo TENJOEMKOCTh (HanpEMep, NpPH BHNOJHEHHH €ro i3
KenezobeTona), TOMKA KAHHOH CHCTEMBI MOXKET NPOBOAMTL-
cfl ¢ mepepuBaMH, JIJiA yMeHblUeHHA INOTephb TenJja uepes
HapyXHBe CTEHH, MO KOTOPHIM NPOJIOXKEHE KAHAJH, CTEHH
MOTyT HONOJHHTENbHO TeNJIOH30JHPOBATHCS.

Oco6oe BHMUMaHRE [OJKHO GHITL O6GpallleHo Ha TeIJo-
H3OJNALMIO NAaHKHOK CHCTEeMH OT UepaajvHOro MpOCTPAHCTBA K
repMeTHsauuio KaHanoB B nepeKpuTHH. McmutaHme pac-
cMoTpenHoft cHcTeMH, npopoxmemeecs B CILA, nokasano
ee paGorocnocobHocTh B HafmesmuocTh [27]. OnEako cTOM-
MOCTb YCTPOACTBA CHCTEMH,, HECMOTpPA Ha ee mpocTory, No
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NpUBENERUHIM aHHHM, cocTaBafeT 5—6% cTouMocTH Bee-
O 3MaHEA.

K nemocTaTKaM PacCMOTPEHHBIX JIYYHCTHX CHCTEM KBap-
THPHOTO OTOIUIGHHA C TEIIOHOCHTEJEM BOJOK M BO3LYXOM
IIpH €CTeCTBeHHOH IHPKYJALHH CJ€JyeT OTHECTH CJIOK-
HOCTb,” 2 MHOTAA M HEBO3MOXKHOCTh NPHBEIEHHS B TOYHOE
COOTBETCTBHE TEIJIONOTEPh KaXJOr0 MOMELIEHH: KOMHYeCT-
By TNOAABAEMOro B 3TO IIOMENIEHHe CHCTEMOH OTOINeHHS
Tellla, a TaKKe HEBO3MOXKHOCTb TIOKOMMATHOTO PEeryJmpo-
BanuA otomsieHHs. ONHAKO YKasaHHBE HeLOCTATKH MpPH Io-
ceMelfHOM 3aceNeHHH KBapTHPH He SIBJISIOTCA pelralouiMMu
{970 NpoBepeHO MHOFOJIETHEH IPAKTHKOR 3SKCIIyaTaymH
TIEYHOTO OTONJIERHS, AJA KOTOPOrO OMH TaKXe Xapakrep-
HH).

Ilns mpemoxpaneHHA CHMCTEM JYIHCTOTO M NAHEALHOTO
OTOIJIEHHS € TEIVIOHOCHTE/NEM BOLOA OT pPasMOPAKHBAHHS
BMECTO BOLH MOKET IPHMEHSTLCS He3aMepsaiomas KHA-
KocThb (cm. 1. 1.3).

1.6. Mpucoenuuenne CylECTBYIOIHX CHCTEM
KBapTHPHOro OTOMNJIEHHS

€ TeHepaTOpAMH TenJja

K LeHTPaJAM20BAHHOMY TENJA0CHAGKeHHIO

CHcTeMhl KBapTHPHOTO OTOIUIEHHA, NpPHCOEAH-
HeMHble K HEeHTPATH30BaHHOMY TeIJIOCHa6Kenwo, yjobuee
CHCTEM KBapPTHPKOrO OTONJEMHs ¢ IeHepaTopoM Temsa, Io-
CKONBKY oTnajfaer HeobxomuMmocTh Tonku. Kpome Toro, npa
LeHTPaM30BAHHOM TEINIOCHAGKEHHH CYIIECTBEHHO yMeMb~
WIaeTCA pacxXoi TOIJIMBA Ha BHPaGOTKY Teraa M BOSMOMKHO
MCTOJIb30BAHKE TONJHBA JIOGHX COPTOB; NPH MCIOJB30BA-
HHH TBePIOTO K IKAAKOTO TOHAHBA MOMMO NIPEeAycMaTpHBaTh
OUMCTKY YXOASILIHX Ta30B AJA NMPEAOTBpalllCHHA 3arpsasHe-
HEs] BoaflylnHoro Gaccefina. FlosTomy ilesecoobpasHo HCNOAb-
30BaTh BOSMOJKHOCTb TNPHCOEJMHEHHA CYUIECTBYIOLHX CH-
c€TeM KBapTHPHOrO OTONNEHuA C reHepaTOpaMH Tenjia K LeHT-
pasIn30BAHHOMY TEIMJOCHAGIKEHUIO.
B Tex caydasx, KOTHa CPOKH CyLIECTBOBAHMA CHCTEMH
otonniennss OJH3KM K aMOPTH3AlMOMHHM H oGOpyZOBaHue

.'—Bep’ﬂﬂ(allbﬂble xauanu BIOJb CT€H, coGHpalomBe OXNaXREHHBIH BO3AYX; 2——1;' HAXO[UTCH B BETXOM COCTOAHHH, CJCAYeT yCTpaHBaTh HO-

Bylo cucremy (cum. . 1.7). Ecau xe oBGopynoeanue cyiect-
Bylomefi cucTeMul OTOILIEHHA elle paGoTocnocobHO M caMo
3/aHHe, [Jle OHa YCTPOeHa, PEKOHCTPYKIHH He IolBepraer-
¢fl, TO TaKHe CHCTEMH MOKHMO NPUCOSAMHATb K LEHTPaJIH30-
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BAHHOMY TeIUIOCHAGXKEHHIO 6e3 CYLIECTBEHHHX NepenenoK’

Hau6osee npocTo 370 npHCOelHHeHHE OCYIIECTBJAETC
B T€X CJyyasix, KOTAa TeIUVIOHOCHTeJeM B CHCTeMe TEmIo
cHabmennst ® cyliecTBylollefl CHCTeMe KBAPTHPHOTO OToll
JICHHA SIBJsieTCsl BOAA. [IPpH 3TOM JOCTATOYHO FeHepaTo
TeNJla 3aMeHHTb BOLOBOASIHHM TeniOOOMEHHHKOM, PacCyH
TaHHLIM HA TNOCTOSHHYIO pa60Ty H BO3MelleHHe TeIIonoTep
KBapTHDH TIpH pacyeTHOE HapyXHoii Temnepatype. B cuc
TeMaX, KOTOpHe GHJH PacCUHTaMH Ha TONKY ¢ NepepLiBa
MH, HanpeMep BONSHHE C YBEIWUYEHHOH €MKOCTBIO, TaKO
pexHM paboTH NpHBeAET K TOMY, UYTO OTOMNHTEJbHHE NpPH
6opu 6yAyT paboTaTh ¢ MOHHIKEHHOH, HO MOCTATOUHON OJ
BO3MeLEHHA TEMJIONoTepb TEMNEPaTypoH.

B cucremax ¢ ecrecTBeHHO# HApPKyasiHed BaxkHO, yT00
TensooOMeHHHK JJA HHPKYJHpyiomle#i BOAl He CO3LaBa
GONBIWIOrO THAPABJIHYECKOTO conpoTHBieHus. TakHmH Ten
NOOOMEHHHKAMH ABJAIOTCH TENJIOOGMEHHHKH CO CNHpaseod
pasHHM 3MeeBHKOM. B MuXx cereBaf Bona ¢ Gosbwoif KO
pocThbio TpoxoauT no Tpy6Kam, a mogorpesaeMas — ¢ Ma-
JIOK CKOPOCTbI0 B MEXTPYGMOM NpPOCTDAHCTBE, BCJAEACTBH
yero obecrieynaaeTcss HeOOJBIIOE THAPABIHYECKOE COMPO-
THBJICRHE TeINIOOGMeHHEKa NpH Ko3(rdHiMenTe Temsionepe-
Jaul 3MeeBHKa, paBHOM 550—800 B1/(M2-° C).

B cucTemax, rae 7elIOHOCHTENb BOXA nepeMenlaeTca ¢’

NOMOIIbIO MAcOCa, TeHepaTOpH Tenda 3aMeHsOT Tenioo6-
MeHHHKaMu (HanpHMep, CKOPOCTHWMM MNPOTHBOTOMHEIMH),

B KOTOPHX BOfla TaKXe HMeeT MOBHILUEHHYIO CKOPOCTb ABH-.

weHusl, paeryio 1—1,5 mfc. TIpu 3T0M CcylllecTBeRHO yRe/u-
uuBaeTcA KoapuilMeHT Tenyonepenaun sMeeBHKa, Y4TO NO3-
BOJIfleT YMEHbIUMTH IJollajh NMOBEPXHOCTH €ro HarpeBa u
PasMepn caMOro TensioobMeHHHKA.,

Hcronb3opalHe OMACaHHOTO BHLIE TaK Ha3hBAEMOro
HE3aBHCHMOTO TNPHCOCAHHEHH KBAPTHPHOTO OTOIJIEHHA K
LEeHTPaJIM30BaHHOMY  TenfiocHabxkerulo  ilenecoo6pasmo,
KOT/la CHCT€Ma KBaPTHPHOTO OTOMNEHHA MOXET He BHJep-
karh GoJiee BHCOKOrO AaBJERHS, KOTOpOe GHBAaeT B HAPyx-
HHX CceTsiX UEeHTPaiH30BAHHOTO TeTIOCHAGMKEHHS, UM KOT-
7l H3 3THX ceTeHd NPOH3BOAHTCH HENOCPEACTBEHAHE BOJO-
pasbop Ha ropsvee BOAOCHAGeHHe, 3T0 06YCIOBJIEHO
T€M, YTO B €MKOCTAX OTONHTEJILHHX CHCTEM, OCOGEHHO ecJ
OHH yBesnyeHH (cM, m. 1.1), Moryr npoucxomuth u30dhumbL-
HHe H TepMOpHIbENE GaKTepHalbHHe NPOLECCH, KOTOpHE
6ynyT yXyawarb KauecTBO HLyUleH Ha BOJIOpPasbop BOXH.

Ecn noenienye napnents BOOH B CHCTEMe KBAPTHPHO-
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Puc. 1,26, CxeMa cMecHTeNbHOro yC7-
PolicTRR, YCTAHABIWBAEMOrO HA BBORO
HpM CHCTEM
DFOIIEHHA ¢ ecrecTRenHOR MHpKyasnneh ¥4 7
M TENAOHOCHTeNEM BoXoR K NEHTPasMao-
raHHOMy TennocraGxenuio

i — ropayas BOfA M3 TenlI0CeTH; 2 — ro-

pRYAA BORA B CHCTEMY OTONVCHHS; 3 —

ofpaTHaR BOAA H3 CHCTEMM OTOTNEHHR,

4 cveckTesbubili  6au0K; 5 — ofpathag g 14
BOZA B TENJOTETH

k)
L T——

ro OTONJIEHHA HE BH3HBaET onaceHHii H 1leHTpaJIH30BaHHOE
TeriocHabkenne BHIOJHEHO N0 3aKpuroft cxeme (Ges He-
[OCPeICTBEHHOr0 BoOAOpa3bopa), TO INpH NMPHCOEAHHEHHH K
HeMy KBapTHPHOIO OTOIVIEHHSl FeHepaTop Temja MOXKHO
yAanHTb H BMECTO HEr0 HHKAKHX IIOBEPXHOCTHHX TeIo06-
MEHHHKOB He yCTaHaB/HBaTh.

B cucTeMax ¢ ecrecTBeHHO# 1uPKyJfigei BOAL Ha BBOJE
YCTAHABJHBAIOT CMECHTEJbHOE YCTPOHCTBO, BHIMOJHEHHOE
1o cxeMe, NoKazarKok Ha puc. [.26. B cucremax oronenus
€ HacOCHOH LHMPKYJfiHe# BOAK BMECTO HACOCA YCTaHABJH-
BaioT THOPO3JIEBATOP; PACIIHPHMTEJbHHHA COCYN MAM CHHMa-
10T, HAM NEPEAEeNHBAIOT Ha BO3YXOOTBORYHK.

PeKeHCTpYKuiA NPHCOENHHAEMHX K ileRTPaJIH30BAHHO-
My 7el/IOCHAGXeMHI0 KBapTHPHHX CHCTEM OTOMJIEHHA C
TenJIOHOCHTEJIEM BO3JyXOM COCTOHT B 3aMeHe reHepaTopa
TenJa (OrHEBOSAYIIHOTO MOLOrPeBaTeNfl) BOAOBO3MAYIIHEM
nozorpesaTeseM (KanopudepHol ycTaHOBKOM).

B cuctemax ¢ ectecTBeHnOH LMPKyJsided I 3TOH 1e-
n¥ MOXHO HCNOMB30BATH NJAACTHHYATHE KajopubepH, yc-
TaHaBJHBAEMLIE FOPH30HTAJIbHO NIPH BEPTHKAJBLHOM IOTOKE
noforpesaeMoro Bosnyxa. Pa6oTocneco6HOCT TaKHX ycTa-
HOBOK [10KA3@Ha MHOTONETHHM ONLITOM HX TNpHMEHeHHH
JUIST OTOT/IERHA JECTHHUYHHX KJIeTOK MHOCOSTAXKHHIX 3/a-
uuii [8]. .

TIpHCOEIHHERHEe CHCTeM KBAPTHPHOTO OTOIVIEHHS K 1|eH-
TPaNH3OBAHHOMY TEIUIOCHAGMKEHHIO € TEeMJIOHOCHTEREM To-
pAveil BORO# il€j1eco06pa3no ellle H NOTOMY, Y10 NPH 3TOM
OCYLIECTBAAETCS LEeHTPasbHO-KayecTBeHHOe PeryJHpoBatHe
(u3MeHeHMe TeMNEPATYPH TEOJOHOCHTENs A SaBHCHMOCTH
OT TEMITepaTypul HAPYKHOTO BO3iyxa).

OnHako 5To TPHCOENMMEHHE PEKOMEHAyeTcd H B TeX
chy4asix, KOFIA TCIVIOHOCHTENEM B LEHTPANH30BAMHOM Tell-
JIOcHaGeHuH #ABjfieTcs map. B 3ToM cayuae weo6komumo

4—956 49



YCTAHABJIRBaTh NapOBOASHHE TEIVIOOGMEHHMKH MWJM napo-
BO3AYWHHE noporpepaTe]u. [IPH MCNOAB3OBAHHH ANA FO-
pstuero BOROCHAaGXEeHnsA KOHJEHCATa napoBas CHCTEMa ileH-
TPaNU30aaRHOTO TEMIOCHA6KERHST MOXeT GhITh BHIOJHEHA
no ofHOTPYGHOH cxeme (cM. n. 1.7).

1.7. KeapTupuoe oToN/eHHde, yCTpanBaeMoe
BHOBD B SNAHUKAX, NPHCOCAUNAEMEX
K LeHTPAKH30BAHHOMY TennocHabmeHuIo

HecMotpsi Ha mwHpOKoe pacnpocTpanenwe B
CCCP 11€RTpajH30BAHHOTO TEIVIOCHAGKeHHA, OHO HA COB-
PeMeHHOM 3Tane pasBHTHA MMEET Cephe3HHEe HeOCTaTKH.
I'7aBHHI M3 HHX COCTOHT B TOM, YTO CHCTEMH OTOILICHHS,
TpHCOEJHHEHHHE K UEHTPANTHSOBAHHOMY TeNJIOCHAGKEHHIO,
neperpeBaiT NMOMeLeH s, OcOGEHHO B TenJykfi MepHOA OTo-
MHTE/BHOIO Ce30Ha. JTOT HEAOCTAaTOK XapaKTepeH KaK IJif
HauOOJiee PacnpoCTpaHeHHHX y Hac CHCTEM TemocHabike-
HUA ¢ TEINIOHOCHTENEM ropsueil BomOH, Tak M B elle GOJb-
wefi cTeneHu (NpH OTCYTCTBHH ABTOMATH3ALMM) AJs CHC-
TeM C TeNJIOHOCHTEe1eM NTapoM.

HpoponHBIIKNECH B TeUeHHe NOCHEAHMX JeT paspabGoTKH,
Hafpap/l€HHbe Ha yCTPaHeHHe YKA3aHHOIO HEXOCTATKa C
TIOMOW(BIO KAK aBTOMATH3AlMH NMONAYM Tenya, Tak u pyvHo-
TO pery/HpOBaHusl, NIOKa We TMOJYYHAM MaCCOBOFO BHEMpe-
MEA B AHARILHOM CTPOHTELCTEE.

Bropofi cylliecTBeHHWE MeOCTAaTOK 1lERTPAIM3OBAHHO-
IO TEMIOCHAOKEHNA KHHX SHAMHA H NPUMEHSIEMHX B HHX
IEeHTPasbHBIX CHCTEM TOpsiuero BOAOCHAGIKEHMS COCTOMT B
GoJbliomM pacxofe BONH M TEMIa Ha ropsuee BOjoCHaGxke-
HHe. DTOT HEJOCTATOK OGBLACHAETCA HEIKOHOMHHM Pacxo-
JloBaHMEM ropsuefi BOAH, UoTpeGsenmme KOTOpoft mOKBap-
THPHO He YUYMTHBAETCH, a TaKxkKe CJIMBOM MEIOCTATOUHO FO-
prueli Bonu. ITomaua HemocTaToOUHO ropsmuefl BOIH npoMc-
XOIMT B OCHOBHOM B pe3yJbraTe HEYAOBJIETBODHTE/LHON
paboTH UHPKYJNAIMOHHON CHCTEMB! TIPH NMUKOBOM BOZOpa3-
6ope u B Tex ciyuasx, KOrKa BOROMOLOTPEBATENH He Obe-
CNeynBaloT NMONOIPEB BOAK f0 HYKHOH NOTPEOMTENIO TeM-
nepaTypsL.

TIpakThKa NOKasHBAET OUEHb HHTEHCHBHYIO KOPPOSHIO
TPy6 ropsiuero BOLocHabXKenufl (NONAIONHX M ILMPKYJIAILA-
OMHHX), KOTOpHe B IpDHMeHfieMMX CHCTeMaX OToOILIeHHS,
NPHCOe[HHAEMNX K 1leHTPAJIH30BAHHOMY TeMJOCHAGKEeHHIO,
0coBeHHO NpPH OJHOA BOLOMArpeBaTeIbHON yCTaHOBKe Ha
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HEeCKONbKO 3HaHMii (HeHTpasibHhe TeMJIOBHe TNYHKTH NpH
cucTeme 6e3 HENoCpellCTBEHHOro Bozopas6opa), HUMEWT
6obliyio PaSBETBJIEHHYIO CETh.

TIpH ycTpoficTBe KAapTHPHOTO OTONAEHHS C NOJIBEIEH:H-
€M TelJOHOCHTeNS HEeHTPATIH3OBaHHOTO TEIUIOCHaOXKeHus X
KaXIO KBapTHpe JIerye OPraHW3oBaTh TOKBapTHPHLIA
yY€T H ONAATy PacxollyeMoro Temaa, yto GyAeT cnocober-
BOBaTb ero Gosee sKOROMHOMy notpeGnenuio. Kpome Toro,
KuabaM yaobuee BpPYUHYIO PEryiuMpoBaTh MOAaYy Temja
Ma OTOIJIEHHEe, YeM BHIOJHATb STO ¢ TNOMOWbIO pe-
TYJIHPYIOHX KJANaHOB, YCTAHOBJEHHHX B CHCTEMax LeHT-
PaIbHOTO OTONJIEHHSI ¥ Ka¥XJOro OTOMHTENLHOTO npubopa.

Tlpu KaapTHPHOM OTOILIEHHH, NMPHCOENMHEHHOM K 1leHT-
PANH3OBaHHOMY TeNJOCHa6KeHHIO, TMOfBJISETCA BO3MOXK-
HOCTb YNPOLIEHUs CHCTEM FOpAYEer0 BONOCHAGKEHHS KUABIX
3AaHHH.

Ipy NpHMEHEHHH IJIA FOpPAYer0 BOROCHaGXKeHmfl KBap-
THPHHX BOAOMOAOrpeBaTeJell, YCTAHABIHBAEMEX B BaHHHX
KOMHaTax, TOCJHeAHHe MOIYyT BHNONHATH (YHKUHH OTOMH-
TeJbHHX NPUOOPOB ¥ MOJOTEHIECYLIHTENEeH.

C moMOWIbIO KBapTHPHOrO BOJONOAOTPEBAaTeNs ropsue-
ro BomOCHaGXKeHus onpefiejieHHOA MOIIHOCTH, PacCYHTaH-
HOTO Ha ONTHMAJBEHE pacxon ropauell BOAH, MOXKHO aBTO-
MaTHyecKH OrpaHHYHAaThb ee mnorpebienne (npeBHIUeHHe
pacxofia BOAH MOXET NPHBOJMTL K CHHIKEHHIO €e TeMmepa-
Typnl H NOTpeCHTE b AJfA NOBHUIEHHS TEMIEepaTypH ropsi-
yeik BOAH 6y/er caM yMEHbIIATD €€ PacXon).

Tlps ycTasoBKe KBApTHPHOIO BOZAOTIOOTPEBATENs AJIS
ropsivero BOAOCHAGXEMHMA [ANHHAa TPYy6ONpoBONOB, mopaio-
WHX ropsiyyio BoAy, GyAeT MHHHMaJBLHOH H OTManaer HeoG-
XOMHMOCThL YCTPOHCTBA HMPKYJSIMOHHON CHCTEMH, B pe-
3yabTaTe Yero 1o CynolecTBY HCKJIOyaerca mnpobneMa KOp-
po3HH TPYOONPOBOSOE rOPAYETO BONOCHADKEHHS.

YuuTHBafA H3ROMEHHOE BHIIE, KBAPTHPHOE OTONJIEHHE
1eaeco06pasHO MPUMEHATh He TONLKO B MajO3TAXHHX, HO
¥ B MHOFOSTaXHHX JKHJHX AOMaX, MPHCOEJHHEHHLIX K ileH-
TPAJH30BAHHOMY TennOCHa6KEeHNI0, KaK 3T0 HMeeT MecTO
B 3apybexHol npakTtHKe. JIpH HaJMyHH neperpetoli BOAK
HeoOXOMKMO, UTOOH B BePXHHMX 3TaXax 3/laHHH JaBjeHHe
BOAH BO BCeX IeMeHTaxX CHCTeMH HaZex:Ho obecneunBallo
ee ueBCKHNaHHe. IIpH NpHMeHeHHH KBaPTMPHOTO OTOIVIEHHA
B MHOTOKBaPTHPHHX IOMax BaXHO, YTOOH THADABJIHYECKOE
COTNPOTHRJIEHHE KaXKAOTO MOTpebuTens (KBapTHPH) cocTa-
BaANO He MeHee 60-—809% conpoTHB/eHHs BCeli CHCTeMH,
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obecrievnBalomiefi TelIocHa6kenue snanuf. Vismenenwe B
noTpe6JieHMu Tenna Kaxjaol KpapTHpol He Oyjer cymect-
BEHHO BJIHATbH Ha €ro nojauy B CMeXHHe KBaPTHPHL.

Ksaprupuvie cucrembn oromnenns (KCO) u  kBaprup-
HHe CuCTeMH ropsyero popocnabxenrss (KCI'B) noaxiro-
4aloTCA K ‘TelJIOBHIM CETAM C MOMOUIbi0 BHYTPHAOMOBEIX
cucrem temtocHabxkernns (BOACT), coctosumx u3 pacnpe-
JeJIHTEbHHX MarHCTpajeli H OTBETBAAIWHXCA OT HHX CTO-
AIKOB, B KOTOPHX IIHPKYJIMPYeT ceTeBafl BOAA C TeMIepaTy-
poft no 150°C. KEO u KCI'B k croskam -BIICT npucoe-
JMHAIOTCS Yepe3 KBaptHpHue Tenjopde nyuktel (KTII), B
KOTOPHX TemJoOOMeHHble amnapath, CMECHTENbHbE YCTPOil-
CTBa M 3alOpHO-DETYJNHPYIOIAA apMaTypa yCTaHABJIMBa-
107CA B 3aBHCHMOCTH OT THIA NMPHHATHX KBAPTHPHHIX CHC-
TeM.

Jlasl NOBBIIIEHAS TEMJIOBOH M THAPABJIHYECKOH YCTORUM-
pocte BJICT uesiecoo6pasuo npuHSTh ABYXTPYCHYIO CXeMy
crofikoB (puc. 1.27). Ilpoknaika ABYXTpPYOHLIX CTOAKOB
npeycMaTpHBAeTCA HJM B CAHHTAPHO-TEXHHYECKHMX IIAX-
Tax COBMECTHO €O CTOAKAMHM KaHaJH3alWM H BOLONPOBOAA,
HJIH CKPHTO B 1ITpo6ax B HeNMoOCPeACTBEHHONH GAH3OCTH OT
mecra pasMemeHuss KTIL TIpH CKpHTOR npoOKAazKe cTosi-
KOB H IPH H30Js1iMH KOPOTKHX NOABONOK, KAYIUMX OT CTO-
sxoB B KTI1, XuAblK 3allkiiedy OT CAyuaBHHX CONMpPHKO-
CHOBEHHMiI C YPe3MEPHO TOPAYHMH [IOBEPXHOCTAMH TpyGo-
npoeonos. Pacnpenenutensnas HByXTpyOHas TynNHKOBasi
cerb BICT npokaanhBaercs B NOABajie, CTOAKH STOH CETH,
pACTIO/IOKeHHHE B CaHHTAPHO-TEXHHUeCKOll MaxTe, MAYT
Napajnenbuo € PasBoAKOH BOfonpoeofa. Ilo cpaBHenuIo ¢
nepEMETPaNbHOR  pa3BoAkOl Marucrpaiefi B TpamgHLHOH-
ubix cucreMax otonyenun BJACT HMeer sHaunTesbHO MeMb-
wWylo AJHHY TpyGONpOBOAA, BCIEACTBHE YETO yMEHbHIAeTCs
PacXon Merasnia, a TaKxe GecriollesnHe NOTEPH Temwia.

Tpy6onposomti BJCT K HapyXUEIM TEINJIOBHM CeTAM
NONKRIOYAIOTCA Yepe3 3anOpHO-PeryJHPYIOIHE HOMOBO#H
y3€J, COCTOAIMA H3 BeHTHJeH, TPH3E€BHKAa H peryastopa
AaBJeHMAl THDA «nocde ce6f», MOLAEPIKUBAIOLIErO HaBJje-
HHe B MOAAIOILeR JHHHHU.

B KCO MoryT NpHMEHATbCA OTONHTeJbHHE NPHGOPH
nio60ro THNA W pasiiHYHAA CXeMa HX ToAk/oueHnsd. Ha
pac. 1.27 npexcrapnenn cxema BIICT u HeckOnbko BapHaH-
0B KCO ® KTII. Ha natom staxe uaobpamennas HByX-
TpyOHas ropr3oHTanbHas cxeMa KCO orsmuaercs MHHH-
MaRbHEM COMpPOTHBIEHHEM, BCICACTBHE YEro JJIA Hee MOFyT
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Puc. 1.27. CxeMa KBAPTHDHOTO OTONJCHHS B MHOTOSTAXKALIX 3AJHHAX, NPHCOeAM-
HAaeMbIX K NEHTDA c € neperpevol
Boa0f

a— cxema OTOMEHHA (naTs M BHYT,

KeHHs; 6— NJIAH THIOBOTO 5TaXa, @ — KBAPTHPHBLIA TENJIOBOM MYHKT OPH ecTecT-
BenHofl nupkyaauuy Boam 8 KCO (KTII-1); &-— KBapTHDHHA TennoBRol NyHKT
TpH OpPUHYAKTENbROA MMPKynanuu Bofsl B KCO (KTII-2); I — BOLOCTPYRHEI ®a-
€oC; 2 — IDASEBHK; 3 — BeHTHAbL ¢ AKadparMol; 4 — peryaAatop NaBvieHus; 5-—
Tps3eBHK Ha TEIVIOBOM BBOAC B 3janHe (B HE, y
HTIT}

npHMeHsThCA  TPYGH  yMEHBIIEHHOTO Amamerpa (8—
10 MM). B nenfix noiaep:xanus ONMHAKOBOH CpefHe# TeM-
nepaTypsl BOLH BO BCEX OTONHTENBHHX NPHOOpAX Ha HX MOJ-
BOJAKax HEOOXOMHMO yCTaHABJIHBATL RHadparMul, KOTOpHeE
BO na3bexkaHHe 3aCOPeHHMA PasMeMAlOTCA TMOCHAe patmaTopa
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Ha 06paTHOA JHHAM B COSIMHNTENLHCH MydTe. B sTom cayyae
panuaTop nepex AmadparMofi BunoNHAET (YHKIMH rpfse-
BHKa. OmHako HanMuyMe AHadparM pasiHYHOro AHAMeTpa
yCJIOXKHAET HHAYCTPHANH3AIHIO MOHMTaxa oTomieHHA. Ha
TOABOAKAX pPalHaTOpOB B OJHOTPYGHOfi rOpHIOHTAJbLHOH
cxeme KCO, nokasaHHoft M2 ueTBepTOM 3Tame, ApOCcead
oTcyTcTBYIOT. [loouepesnoe veperoBaHMe IOAKJIIOUEHHS
HarpesaTeJbHHX NPHOOPOB K nojaouedl H o6parhoi JIHHE-
SIM NO3BOJIAAET YMEHBbIIMTh PAa3peryJIHPOBKY OTOIJEHHA OpY
M3MEHEHME PAcx0ila TEeNJOHOCHTENA.

Tlpu Mcnonp3oBaHKK B KayecTBe OTONHTEJNbHHX MPHEO-
POB HBYXTPYGHBIX KOHBEKTOPOB 1€/€c006pasHo NPHMEHATb
TOpU3OHTaNbHyIo OCHOUASPHYIO CXeMy, TOKA3aHHYI0 Ha
TPEThEM 3Taxe, KOTOpasi OTiIMYaercsl ycTOiyHBOA paGoToi
IpH KoluuecTBeuMOl perysupoeke. IIpM ycTanOBKe CTasmb-
HHX WITAMIOBAHHBIX NaHeJe#i B JBa PANA ¥ NOAKJIOUEMMH
OnHOA H3 HHX K oOOpatHoMy Tpy6ONpOBOAY, a APYyroro K
nopamuEeMy ofpasyeTcss TOpPH3OHTalbHaA GupuiagpHad
cxeMa OTONJIeRMs, H3oOpaxkeHMasd Ha BTOPOM STaike.
B cxeme mepeoro sTaxka NoaaiomHEf TPy6GONpPOBOL MpoJio-
eH N0/l TOTOJIKOM TNOMENIEHHH, YTO MO3BOJIAET YCTpaH-
BaTh CHCTEMY C eCTeCTBEMHOH uHpKyJasuue#. B sToM ciay-
yae KBapTUPHHE TENJOBOE NYHKT BHIOAHSETES IO cxeMe
KTII-1, a npu ycTpoficTBe CHCTEMB € MCKYCCTBEHHOH 1MPKY-
AflHeH ¢ MOMOUIbIO CTPYHHOrO Hacoca (BTOPO#t ~— MATHIM
staxu ua puc. 1.27) — no cxeme KTTI-2.

Pacronoxentte nume OTONHTE/IbHWX NPHOGOPOB TOpH-
30HTaJIbHHE TPYGONPOBOLE BO BCEX CX€MaX KBaPTHDHOTO
OTOIJIEHHA B MHOrOSTaXHOM 3[1aHHH MOTYT TIPOK/JANHBATD-
CA MOJ, MOJIOM OTANAMBAEMON KBAPTHPH HJH NOQ NOTOJKOM
HaxOAAWErocs: HHIE 3TaxKa.

Jas BoamomnocTs mpuMenenuss B KCO Bogoctpyitnoro
nacoca Majiofi MOLauH GHUIM TIPOBEIEHH SKCHEPHUMEHTH H
ONHTHAs IKcnAyaTaims. OHH NoKasanu HajexHylo paGo-
Ty BOJOCTPYRHOIO Hacoca NaiKe TPH HE3HAUHTENBMOR Me-
penave RaBieuusi B comdae, cocraBasiomero 5000 Ila.

Kak wu3BecTno, DpH MEHSMEHHHX FEOMETPHUECKHX Napa-
merpax KCO ¥ crpyfiroro nacoca pa6oTa NocaenHero npo-
MCXOLHT TpH MOCTOAHHOM KO3((dHilHeHTe cMeluewHs He3a-
BHCHMO OT Nlepenajia HaeiacHusi B conde. OAHAKO NPH 3TOM
¥e yMeHBbUIAETCH HX Perysinpyiomias cliocOGHOCTh B YCAOBH-
AX OOCHYXHBAMEA CAMMMH IKHTEASIMH, KOTODHE MOTYT Ha-
MEHATh KOJMYECTBO CeTeBOll BOZAH, ROCTynaiomieX B comuo.
B uenTPanM30BAHHHX CHCTEMaX OTONJEHMHS COKpAaUlCHHe
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Ta6nnna Ll Texums KBAPTHPHBLIX
€HCTEM OT K BeHTpa y
Tenrochabxenn0o

KCO-1 mput nupky- | KCO-2 npH uupry-
LT Eeliv

Tlokasarens
ecrect- | mekycer- | ecrecr- ] mckycer-
BenRKOR BegEOR | mewHOR BeHHO#H

Pacuervnit pacxon Tenaa, Bt 2450 2450 7020 7020

oo

wou oy, Jpaamonel ! g | e | 2| am

[lotepn napnepns B KCO, [1a . 285 1138 235 | 2550

Hauva Tpy6, M, NpH RHaMerpe,

"o | = 18 - 42
L 11 - 23 —_
20 . I R 12 - 20 —
PR N Aee— - =7 — 5 —

Tlosesnas TennooTRada Tpybo-

nposona, Br . el .py .1 1050 690 2180 1600

Tenncoraaua Kona'ex'mpoa, Br .| 1400 1760 4840 | 5420
n!lOllla}Ih TIOBEPXHOCTH Harpepa

xoHsexktopos TTK-20, skm . . . 3.3 4,1 1,3 12,7
Macca meraana TpyGOnpOROHOB
u Kousexropom JIK-20, kr . . { 58,7 45,1 159,3 127.3
CooTvollleH#e Maccsl  MeTanna,

o s . R T 130 100 125 100
Cronmocts KCO, py6 . . . .| 31,8 30,2 86,2 84
CooTHolzeHne CTOEMOCTH, % . . 105 100 108 100

pacxosa ceTeBO# BOAM, MOCTynawolleh B cTpyiuubit macoc,
NPHBOAMT K PasperyiHpoBKe CHCTeMH.

B cHcTeMax OTONJIEHHS] C €CTECTBEHHOH IHPKYJAiMeR
TENJIOROCHT/Sl AJA TONAYH PacyueTsOro KOJHUYECTBA Cere-
pofi Bogbl B KCO 8 KTII ycTaHaBiHBaeTcs BeHTHIb C Uu-
aparmoii. Mi3-3a MaJiofi BeMYHHEl €CTECTBEHHOrO JlaBJe-
pun, neficrBylomero B KCO (cocTaBafilomiero B cpeasiem
npamepro 260 Tla npu pacyeTHoil TemIepaType TENJIOHOCH-
Tean 105—70° C), Ajfl cHMCTeMH OTONJIEHHS TIPHMEHSIOTCH
TPy6ONPOBOAH YBEJHYEHHOTO JHaMeTpa, BC/EACTBHE Uero
3HauHTebHO NOBHIIAETCA PACXOA MeTajuia Mo CpaBHEHHIo
C €ro pacxofoM B CHCTEMaX ¢ HCKYCCTBEHHOH 1HDKyJsiH-
eif, co3naBaeMoii KBapTHPHHM CTPYfinHM HacocoM. B noar-
BepXJieHHe CKasauHoro B Tabn. I.1 npraenenel TexsHKo-
IKOHOMHYECKHE TNOKa3are/H ABYX KBAPTHPHHIX CHCTEM OTO-
naeuns;: KCO-1 momuocteio 2450 Bt tenna m KCO-2
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Mmemuocteio 7020 BT Tenna, KoTopHe paccunTanru B nepBoM
c/lyuae NPH ecTECTBEHHOH IMPKYJAAUHH TENJOHOCHTENs, BO
BTOPOM — NPH HCKYCCTBERHOH ¢ HCIOJb30BaHHeM CTPYRHOro
Macoca Mayoii nopaud. PesynbTaThl pacueTa NOKasHIBalOT,
UTO TIpM pacueTHOH TeMmepaType TenJonocurens 105—
70°C B CHCTEMe C eCTeCTBEHHOR LMpPKyJfupell pacxop Me-
Ta/Jla yBeJHYHBaeTcs npuMepHo Ha 25—30%.

Hs nprBefeHHEX pe3yAbTAaTOB PaCUeTa CJACLYET, UTO BEH-

Ay MaJsiofi pasHHiB B CTOMMOCTH TPYO PasJMyHOrO RHAMeT-
pa CTOHMOCTL OGOMX pacCMaTpHBaeMHX BapHartoB KCO
pasiHuaercd uesHauntenbro (Ha 3—5%). B onpenesien-
HHX YCJOBMAIX 3TO CNOCOGCTBYET MCIONb3OBAHHIO CHC-
TEM C ¢CTEeCTBEHHOH MPKyJAuHell, HaNIpuMep, NpH OTCYTCT-
BHH CTPYAHHX HAacOCOB, a TaK)Ke NPH NOJKJIOYEHHH K ce-
TAM 1eHTPaJH30BAHHOTO TEIJOCHAGKEHMS CyLieCTBYIOLMX
TPaBHTALHOHHBIX CHCTEM, PabOTaiolMX OT MECTHHX eHe-
PATOPOB Tena.

TlpH pacnonoxeHBn Bcex KOMHAT KBapTHPH Y OLHOIO
dacana spanus opHodacamuas KCO ornHuaercss HaHGOMb-
wel npoCTOTOH, TAK KaK perylHPOBAHWE OTONHTEJbHEHX
npHOOPOB BO Bcex KOMHATaX, HeOGXONHMOe BCJeACTaNe feit-
CTBHS COJTHETHOf panuanMHE H  Berpa, MOK-
HO MPOM3BOAUTbL OAHEM KjanaHOM. B cayuae pacnosoxe-
HHfl KOMHAT KBAPTHPH y NBYX ¢$acajoB 371anusi B KBAPTH-
PH CO CKBOSHHIM NPOBETPHEAHHEM JLISl PETYIHPOBARHA yCTa-
HABJIHBAIOTCA AONOJHHTENbHHE PeryJMpyIoIiMe BeHTHJIH Ha
Kaxnom ¢acanrom oreersienun KCO  (prc. 1.28), koro-
pHe TaKxe HCMOJAb3yloTca Qs orkilouenss KCO Bo Bpe-
MAl ocMOTpa obopynosanns KTII.

Paccmorpennitle BHIe KBapTHPEHE CHCTEMH OTOMAEHUS
COYETAlOTCsl C TPAAMIHOHHEIMH 1EHTPANM3OBAHHHME CHCTe-
MaMH TOPAYEro BOLOCHAGKEHNS.

Texnrko-skonomnyecknii anamus KCO, npopenemmnit
B MHOrOSTAXKHHIX JXWJILX HKOMAX, NOKasal, uTo 1O cPaBHE-
HHIO ¢ ONHOTPYOMHMH CHCTEMaMM OTOIJIEHHS AJsl STHX CHC-
TEM KanMTaJOBJIOXKeHUs cokpamalreda ua 5%, a npusenes-
HEle 3aTpaTH — Ha 89, .

Hpocrora ycrpoiicTBa M, Kak NOKa3aJ ONKT 3KCIAyaTa-

LHH, HaJleXKHOe HHAUBHAyasipHOE peryauposanne KCO, o6- -
CJYIKHBaeMOH CaMHMH XXHJBUAMH, NO3BOJser ¢ GOJbluef

9 PeKTHBHOCTHIO MOJLIEPKHBATh TEMNEPaTypy BO3LyXa B
OTaIlJIHBaeMHX KBapTupax B npejenax koMbopra U 3KOHO-
MuTh Tensyio. BedHyHHA SKOHOMHH B STOM C/yyae SaBHCHT
OT CcyObeKTHBHHX TOXeJaun#i NPOXHBAIOMMX, TOITOMY
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. 1.28. CxXeMa KBAPTHPHOTO OTORJCHMA C NOPAcBAHBIM Deryiuposannem (AR
E::ymp co cnoanuupnpo-e'rpunnueu) -—a W mAaH TMNOROrO STaKa — 6

1 — cTpy#inbiit Hacoc; 2 — rpa3eBHK

TEOPETHUECKH TPYAHO ompenenuMa. JKanobw "xm’reneﬁ Ha
neperpee . noMenienu#i, 0COGEHHO B TNePEXOAHLIH OTONMMTEJb-
Helii TIepHOZ, B AOMaX € TPAJMUHMOHHHMH CHCTEMaM# OTO-
IJeHHs RAl0T OCHOBAHHE NPeRnoJiaratb, 4TO MPH MpHMEHS-
und KCO, nossonsomedl HAbAM PETYJIHPOBATH PaCXOR
TenJa Ha oTonnieHHe (€ yyeroM OHITOBHX TeIUICMOCTYNJIe-
nufl H CONMEUHOH pajMallMH), er0 9KOHOMHA MOXKET COCTa-
phTh He meHee 109%. B sToM ciyyae SKOHOMHSA TpHBEREH-
nplx 3aTpar cocrapnsaet 17%.

B ToM cayuae, korga KCO pa60oTaior COBMECTHO C M0K0-
TEHUECYIIHTE/SMH M MarpeBaTe/bHHMH NPHOOpaMH BaH-
UHX KOMHAT, KOTOpHe MojkJioualorcs K croskam BJCT,
|783MemeHHHM B CAHHTapPHO-TeXHHYECKHX maxrtax, B JeTHHH
nepuor -KCO  orkjioualorcs, a BHYTPHIOMOBAs CHCTEMA
TenJIocHabkeHHs1 pab0TaeT TOJBKO AJA OTOIVIEHHS BaHHHX
koMHaT. B pesysbrarte BHCOKO# Temnepatypu (70°C) nps-
Moil ceTeBoii BOIH u 6ecriepeGOfHON €e LHPKYJIALHM TOBH-
UAIOTCA HAEKHOCTh H KAuecTBO OTOIVIEHHA BaHHOM.

B Bapuaute KCO, nokasasnom Ha prc. 1.29, umpkys-
INHOHKHafA JIHBKA MJA uempannsoaaﬂﬂoﬁ CHCTEeMBl TOpsuero
BofOCHAGXKEHHA HE YCTPaHBaeTcss BCREACTBHE HAJIHUMS
KPYIJIOTOAHYHO pabOTalOMIHX KaK KBapTanbHHX, TaK H
BHYTPHIOMOBHX ceTefl TeryocHabxenus. [lis yMmenbllenus
OCTHIBaHHA BOAW B TMoOAaimomeM TPyOONpOBOAE TOpAYEro
BOIOCHAGIKEHHSL €T0 pasMellaloT MeXAy AByMs TOpAYHMH
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% Puc, 1.29. CxeMa KBapTHDHOTO 070+
TXEHHS TPH OAHOTPYBHOM MeHTpaAm«
xmn TOpUYEM  WOROCHASKEHNH

a -— naan CAHHTEPHO-TEXHEIECKOrc
ysna. 6—cxeua TpyGonpoponos; f—
H8COC; 2 — NOJOTEHLECY~
WHTEAb; 3 — rPH3EBEK; ¢ — CTOAKH
ceresolt BOALI, NPONOKENRLIE B ONHOR
TENIOHAOASIOHH € NORAWHHM CTOA-
LEHTPa/PAOBANKOrG  TOPRYErc
<10~
& —

=3k jie=ny

K FopmWero BOAOCHaOKeHHN;

BJICT; 7 — uogaroumuf TPyGOnpoBOL
ropsivero BOROCHaGKeHRN

,
TpyGONpPOROAAMH TENJOCHAGKEHHA, B COBMEIIENHOA H30-
RULHE.

OpuorTpy6Hasi cHcTeMa HEHTPajJH3OBAHMOTO TOpsYErq
BONOCHAGKEHHS HE TONbKO JlelleBje NBYXTPYOHOH, Ho
mpoute B OGCAYKHBaHHH, TOCKOJbKY B Heli OTCYTCTBY
LHPKYJAAIHOHHEE HaCOCH, BCJICACTBHE YEro 3HAUHTENbH
COKPAIAETes PacXOl  3JEKTPOIHEPTHH. YKasaHWHe npes
HMYIIECTBA ORHOTPYOGHOH CHCTEMB 1EHTPANH3OBAKHOTO
ropsAvero BONOCHaOXeHHA Oonee 3HAYMTENbHEH TPH yCT-
poOfiCTBe HMHAMBMAyaJbMHX TennoBuX nyukroB (MTII) c
BOJONOAOTPEBATENAMH ropsuel BOAH, B KOTOpOH AJA yc-
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TAHOBKM 1HPKYJALHOHHLIX HacOCOB Ha ropsuee BojocHal-
WeHHe, BO H30exaHHe IuymMa Tpefyercs® NpPHCTPAaHBaTh
BhIHECEHHLIE 8a TMpelejs SHaHHA HAacOCHHE NOMEIENHs.

Besepcrene  BHICOHOH — TMAPABNAYECKOR YCTOAYHBOCTH
KBapTHPHHX CHCTeM OTOIVIeHHS, OGYC/IOBJeHuOH GOJbIIH-
My notepsamu napienns B KTII, cocraBisiomuMe B cpea-
ueM 0,1 MIa, pasGop cereBoif BOJE Ha ropggyee BOLO-
CHabXeHHe MOIKHO OCYLIECTBJATD HENOCPELCTBEeHHO M3
crosikoe BIICT. Ilps sTOoM HCKAlo9aercs NpoKA2jiKa crie-
IHaRbHOM BHYTPHIOMOBOH CETH, MOHTHpYeMOR st 3TOM
ueNH B TPajZHIHONWHOHK OTKPHITOf CHCTEME ropsuero BOLO-
cHabxeHns. BapHaHT KBapTHpHOR CHCTEMH OTOIAEHHMSA B
COUETaHHH C OTKPHITOR KBAPTHDHOH CHCTeMOil ropsiuero Bo-
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Tabawna L2.
CHCTEM TenocHabxenns

AH

0B

CocTapnioniHe 32TPAT

Kanuransuue satpath K, py6:
HA CHCTEMY OTOMJEHHT . .
HA LEHTPAJIR3OBAHMYIO CHCTE-
My TOpSIEro BOROCHabeHns
or UTIT. . .

HA KBapTHPWYIO cncreMy ro-
psuero  BopocHabMeHns  OT
Ko . 5 o oro
Ha xsapmpﬂue snesa'ropnue
y3na . . . a
Ha ROMOBLIE Tennouempu 0
Ha ofwecTponTenbubie pabo-
7H U0 ROMOBHIM TeNJOLEHT-
PaM . . . . ...
Ha HACOCHYIO CHCTEMY TOpA-
uYero BOROCHaOeHHs .

Ha oEamec’rponTeJlbnue paﬁo-
76 MO MACOCHOR . . . .

Bceero no KanHTadbHBIM 3artpa-
TaM . .« . - . . 0 e ...
CoOOTHOWIEHHE  KaNHTANOBJAOKE-
uuit, %
chnnya'rauuonnue pacxonu S
py6:
1) aMOpTHIaNHOHKEE OTYHC-
NEHHSl OT KaNHTaJOBJOXe-
wuit:
no cucTeMaM OTONJEHHS
(@=0,07)* . . .
no CHCTEMBM ueH’rpaJmao-
BAHHOTI'O FOpANEro BORO-
cnabxkennn (a=0,11) .
00 KBAPTHPHHIM. CHCTEMaM
ropﬂuero BOROCHAGNeHHS
(@=0099) . . .
0O KBapTHPHHIM SJIEBaTop-
HbBIM y3/aM H ROMOBHIM
TensonentpamM (a=0,099)
HO CTPOHTENLHEIM paGo-
TaM ROMOBBIX TeIIOLEHT-
poe (a=0,019)

Htoro no aMOpPTH3RUMOHRLIM OT-
HCNEHHAM . o« 4, & » 2 »
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(HTI‘—TC.
4- 1‘pytssax)

7991

5004

4489
2800

550
2027

22863
123

559

550

499

92

1700

BapraHTH CHMCTeM

(HTl'll—l'KCO, (HB—l;(ICO.
ceTh 3-Tpy6- | cern 2-1pyS-
uas) Has)
6335 6866
4265 —

S 3696
1627 1256
4150 680
2800 910
19177 13408
100 70
443 481
469 .

- 366
572 192

63 17

1537 1056

Hpodosxenue raba. 1.2

BapranTi cHerem

1
CocrapasInue SaTpat (wm—'rc (MTN—KCO, | (KB—~KCO,
cers 3-TpyS- | cerb 2-7TPYG-
4- ﬂ)ylSHun) HAA) HAfA)
2) cebecTOMMOCTb  OBCHYKNH-
Bauksi NOMOBHX W KBap-
THPHHIX TEMMOBHIX NYHKTOB 151 173 51
3) ce6ecTOMMOCTE  BOAONOJ-

FOTOBKH HDH HENOCPeACt-
BeHHOM BoRopasfope Ha
ropsyee BOROCHabXenne . — — 1235
4) CTOMMOCTL  3JEKTpO3Mep-
THH H2 UHPKYJSIIHIO FOps-
uero BoAOCHaGkeuHa . . 183 — —
5) croHMOCTL  BO3MeLleHHs
GecnonesHux TEHJIDI’IOTepb
B.CETAX . . . il 183 141 106

A0  SKCNAYATAUHOHHBIM
M

I o 2217 1851 2448
':lrucruue ) Kanma.nomomemm
015K . e 3429 2877 2011
ll)\nsenenﬂue 3annTu ‘=
-=0,I6K+8 . .| 5646 4728 4459
C00THOIWeHH e npnaenennux sa-
rpat, % . . Pl 119 100 94

*g— AMOPTH3ALHOHHEE OTYHC/ACHHA OT KaNHTBJOBIOKEHHH B COTHX
AoNAX NPOLEHTa.

nocrabxenns npercravied Ha puc. 1.30. Oronnenne pan-
HBIX KOMHAT B 9TOM BapHaHTe TENJOCHaGXeHHSl OCyIecT-
nasiercsi NOJAOTEHLECYUINTENAMH, NOAKMoveHnniMu K KTIT.
CrnenoBaTesibHo, KBapTHPHHE TENJIOBHE NYHKTH B 3HMHHK
ntepof o6eayxupaor KCO, NOMOTeHUeCYWIHTeNH BaHHBIX
KOMHAT H KBAPTHPHYIO CHCTeMy rOpSYero BOZCCHAOMKeHHS
¢ HeNocpeACTBEHHHIM BOZOpasbopoM. B sernnfi nepHox
KBAPTHPHbIE CHCTEMH OTOIVIEHHS OTKJIOYAIOTCS CHElHaJb-
10 YCTAHOBJIEHHRIMH BEHTHASMH, a ceteBasg Bofa B BICT
UHPKYJHpYeT Yepe3 HOJOTEHUECYIIHTENH, OTalJHBas Ta-
KkHM 06pasoM BaHHBe KOMHATH. IIPH NOCTOSIHHON UHPKY-
nsupn cereoi Bogbl B BJICT npenotpamaerca ocrmba-
une BOAH, HAyweH Ha ropsiiee BOAOCHaOKeHHe.

B Tabi. 1.2 npepcTaBiieHH TEXHHKO-SKOHOMHYECKHE IO-

61



K838TEJIH PACCMOTPEHHHX CHCTEM KBAPTHPHOTO OTOIJIEHH
JJIS MHOTOSTAXKHOTO 3HaHHSA, COLEpIKallero HHIAHBHIyans
HEifl TenJIoBol NMyHKT.

B nepeoM BapHaHTe YCTPaHBAIOTCH TPaAHLHOHHAA OX
HOTpyOHasa CHCTeMa OTOIVIEHHS H LEHTPANH30BAHHAS CHCTE
Ma ropguero BofocHabeHHs ¢ HHAHBHAYAJbHEIM TEIJOBLI
nyskroM (MTIT—TC). B UTIT uspxyAsnuOHHEE HacoC
CHCTEMH TOpsAuero BonocHabxeHHs BO H3bexaHWe IIYM
yCTaHCBJieHbl B BhHIHECEHHO 3a npejeJn 3JaHHs NPH
cTpoiike.

Bo Bropom Baphante (cm, puc. 1.29) KCO ycrpansa
10TCS B COYETAaHHH C ORHOTPYGHOK CHCTEMOK ropsyero Bo
nocuabxenna (MTIT—KCO). B HHIHBHAyaJbHOM TERAO
BOM MyHKTE€ OTCYTCTBYeT HACOCHA$l LWEHTPaJH30BaHHOHK CH
CTEMBI TOPSYEro BOXOCHAGXKeHHSI.

B TperbeM BapHante KCQ ycrpanBaercs HpH Heno
cpefcTBenHoM Bofopasbope (HB — KCO).

Jauupie, DpHBefeHHble B Taba. 1.2, nokaspBaloT, YT
00a CpaBHHBaeMHX BapHAHTAa KBAPTHPHHX CHCTeM OTOILJE
HHsl fiellleBje TPaJHUHOHHOK cHCTeMB! (NepBHi BapHaHT)
B KBapTHpHBIX CHCTEMaxX OTOIJIEHHS yMeHblIaiTcs Oecno
JlesHBIE TENJIONOTEpH B TpybonpoBopax, a TakKe OTCYTCT
ByeT DACKOX SJEKTPOSHEPrHH Ha LHPKYJSLHIO Topsaue
Bozu. [IpH KpYrAoroxHyHO# LHPKYJASUHH ceTeBofl BOAHI
HOJIOTEHUECYIINTENAX ~ BAHHHX KOMHAT OO€CIeuHBAeTc
Gecnepeboiinoe H sdpdekTHBHOe HX oTonsenne. K Heloctar
KaM TPETbero BapHAHTA KBapTHPHON CHCTEMH OTOIJIEHH
MOXHO OTHECTH HeOOXOHMMOCTh NOJAYH B HCTOYHHK TemnJl
60ABIIOIO KOJHYECTBA BOLHL NHTLEBOTO KAU€CTBa, a TAKXK
BO3MOXKHOCTb BO3HHKHOBEHHSl B OTKPHITHX CHCTEMax Ten
JocHaOxenHss QarTepHalbHEIX npoileccoB. OpHaKo H3-3
HEBHICOKOH CTOHMOCTH , ZAHHYIO CHCTEMY OTOIJIEHHS Lele
co00pasHo NpHMeHsTh, 0cO6EHHO B Cayyasx, Koria Tpy6o
NPOBOAH CHCTEM LEHTPAJIM30BAHHOIO TOPsUEro BOXOCHAG-
KeHHs NOXBep:KeHH HHTEHCHBHOHI BHYTpeHHe#l KOppO3HH

ViMes B BHZY, uTO BCce OGOPYyHOBaHHE KBAPTHPHOTO Ten
JNIOBOTO NYHKTA, B TOM YHMCJe H KBapTHPHHE BOIXGHOIOrpe-
BaTe/H, KOTia OHH NpeJycMOTPEHH, YCTAHABJIHBAIOT B BaH-
HOK KOMHaTe (KOTOpYl0 B COBPEeMEHHOM CTPOHTEJNBbCTB
NPHBO3SAT Ha MOHT2XK 3JaHHA B NOJHOCTBIO 060pYHOBAHHG
Ha 3aBOJie CAHHTaPHO-TEXHHyecKoH KabHHE), MOMKHO YT-
BepXKAaTh, YTO INpPHMEHEHHE KBAPTHPHOIG OTOILIEHHS IO~
SBOJIHT HOBHCHTh HHAYCTPHaJbHOCTH MOHTaKa, OCOGEHHO
NpH NapajiielbHOM INpPHCOeJHHEHHH HAa FHOKHX HLIAHraX K

€2

Puc. L31. CxeMa BO3GYIIHOrO
COBME-
WEHHOTO € BeNvuasiuieli upn me-

XBUMNECKOM NOBYMACHWH B MHO-

nome ¢
BENHEIM TennocHaGKenneM

1 — ¥unble KOMHaTH; 2— saCop
MAPYIKHOIO BO3fyxa; 8 — arperar
(NOI MOTOAKOM KOPEAOpa); 4 —

ro BOSAYXB; 5 — Kyxnus; 6 —ca-
HHMTapHBI yaea

KTIT cranHonapHo HesakpemJleHHHX OTONHTENbHHX npHOO-
poB (cM. c. 29—31).

B noMax, npHCOe[HHEHHHX K HEHTPAJH30BaHHOMY Tel-
nocHabXeHHI0, MOTYT TaKXe NPHMEHATbCS BO3LYIUHLIE
KBapTHpHHE cHcTeMu otonsenns. Ha puc. 1.31 nokasano
ycTpo#icTBO Takofi CHCTeMH], COBMEINEHHOR ¢ BeHTHAAUHeH
NpH MeXaHHYeCKOM HOOyHAeHHH B MHOTO3TAXKHOM JOMeE, 8
Ha puc. 1.32 — arperat »3T1o#i CHCTeMHB, KOTOPHH MOXKET
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Puc. 1.32. Arperar < nobyme
hReHHeM
1 — penThAATOP; 2— QHIABTD; S— 4 — per
M 6 — KaBHaJH €OV’ y

BOSAYXa
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NPHMEHATECA W B MajlOSTaXHHX JKAJBIX JOMax, MPHCOEX
HSEMBIX K UEHTPAJH3OBaHHOMY TemocHabkKeHHI0 ¢ Ten
HocHteneM ropsiuefi Bonok [14, 33 3ror arperar (np
nyCcKHO# cnocoGrocThi0 O BO3AYXy o 150 M3y u Tena
NPOH3BOAMTENLHOCTBIO NPH  PACYGTHHIX  TeMNeparyp
BOZH, BXOAslel H BHXOAALIEK H3 kKanopudepa, COOTBe
erseno 150 n 70°C mo 6000 Bt) pasmewmaercs Nog noro
KOM KOPHIEOpa oraninBaemolf Keaprtupm. LlentpoGexu
BEHTHJIATOP B arperate (CHELHAJbHOTO H3IOTOBJEHHA
HMeeT KoJeco JHaMerpom 130 MM (Ha onHoM Basy ¢ 9je
TponBHratesemM MmouHocteio 18 BT) B n=1350 o6/Mun.
Orsnuntenbholl yepToll arperata sBAfieTcs 10, 9T0 ©
MOXeT paGoTath KaK BEHTHJSUHOHHMHHA Ha HapyRHO
BO3lyXe H KaK peUHpPKYJsUHOHHHE Ha BO3fyXe, 3abHpa
MOM H3 KOPHIOpA, a TaKKe Ha CMecH (B JIOOHX nponopu
§X) HapyXHOro H peUHpPKYJSLHOHHOIO BO3fyXa. B 3as
CHMOCTH OT pe€XHMa 3SKCHJyaTallWH KBapTHPH arpera
JIerko HEpeKJIoyaeTcsi CaMHMH MHJIBLAMH C NOMOIibIO C
OTBETCTBYIOLIHX KJaNaHOB.
3acacHBaeMhifi BEHTHASTOPOM BO3LYX NPOXOLHT uep
NEeHONOJNYPeTaHOBhH (HJLTP, THe OYHIAETCA OT Nhl
(co cpenneii s¢dexrrBHOCTBIO K0 60%), noctynaer B k
Jopudep, NOHOTpeBaeTca B HEM H Janee MO KaHanaM yep
peryiHpyeMele KjanaHel IOX IOTOJKOM HaNpapasieTcs
OTalJIHBAaeMHBe XUAne KoMHaTh. M3 koMHAT yepes Ape
HHe TpoeMH Him Wedu (NPH SakpuToh IBEpH) BO3K
NOCTYNAaeT B KOPUIOp H Haslee 66paTHO B arperat (ecnu
paboTaeT KaK pEUHPKYJISUHOHHH{A) HJIH B CAHHTZpPH
y3ea H Kyxnio (npH paboTe arperata Ha Hapy:XHOM BOSJ
X€), OTKyHa yHangercs BHTsXHOL senTHisuuelr. Cren
aJIbHOTO OTOIVIEHHS B KyXHe N CAaHHTADHOM y3Jie He Ipex
CMaTpHBaeTCs, TAK KaK TEIUIONOTEPH STHX HOMEleHHH B
MeWAKTCs HMEOUHMHCA B HHX TENJIOBHIENEHHSMH.
Braronaps Gosbluell, ueM HyXHO AAS BOSMeINEHHS T
JIONOTepb B KBApTHPaX TeNJIONPOH3BOAHTENLHOCTH arpe
7a, UM MOXKHO MOJB30BATHCA € NEPHOLHYECKHM BHKJIIO
HHEM, B YACTHOCTH B HOYHOE BpPeMS, KOrZa IO CaHHTap
THTHEHHYECKHM  cOOGpaKeHHAM  JKeJaTeJbHO HMeTb
CnajibHeiX KOMHATAX NOHHMEHHYIO TeMneparypy.
Hcnuranns nokasasny, 4to IpH cpeinel TeMnepaty
HapyXHoro Bosnyxa — 10,6>C Ha oromsenHe sKClepum
TaJIbUOTO NATHSTAXKHOTO 45-KBAPTHPHOro ZoMa PACXOLO
J0Ch Tensia Ha 6,5% MeHblIe pPacueTHOrO KOJAMYECTBA, P
XO[yeMOro mpu BoisHoM oroflennn. IIpu Gosee Brico
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TCMIEpaTyPaX- 9KOHOMHA B Temye Oyjer Gojbiuefi, ocoben-
o NpK KBapTHPHOM Y4eTe Pacxojla Tensia, KoTopull B Ash-
noM ciyyae NpHSIMIKEHHO MOKET ONpPeNeNsiThCsl MO cyer-
YHKy BpEMeHH paGOTH BEHTHAATOpPA B arperare.

CyllecTBeHHEM OCNOKHEHAEM TpH MPHMEHEHHH B KBAD-
THPHHIX CHCTEMaX OTOIVIEHHSl BeHTHJATOPOB B KavecTne
wobyruTeneli 1Jia IBHIKeHHS BO3fyXa SIBHJICA CO3AaBaeMbilk
umi wmyM. ITpodsseieHuHe SaMEpH NOKasally, YTO YPOBEHb
IlyMa B KOMHaTaxX B JHEBHOE BPEMS He NpeBHIIaeT HOpMa-
THBHOrO, a B HOYHOE BpeMsi NpeBnuIaer ero wa 2-—4 ab.
Jlns yMeHbllleHHss LIyMa PEKOMEHAYETCA 3aMEeHATh PesHHO-
Bule AMOPTH3aTOPH COOTBETCTBEHHO PACCUMTAHHBIMH Npy-
JKHHHEIMH, YMeHBbIIenHIO MyMa H NOBHIIEHUI0 CPOKa pabo-
95l IIAPKUKOBHX MNOMUMNHHKOB CNOCOGCTBOBA&JIO NMpHMEHe-
une B arperate cmasky BHHUKHIT-242,

TIpH NOTOYHOM HSTOTOBJEHHH arperatoB (ero Macca
ukodio 50 kr, a pasmepn 450)¢850)<280 MM) MOXHO OXH-
Aath, YTO CTOMMOCTb YCTPOCTBA CHCTEM BO3JYIIHOTO KBap-
THPHOTO OTOMJennsi GyZer He BHille CTOHMOCTH ycTpoificTBa
TPaJHLUHONHHX CHCTEM. YUHTHBAS BTOT NOKa3&Tesb, HHIY-
CTPHAJBHOCTh B MOHTaXe, BHCOKHE SKCIUIYaTallHOHHEE Kas
uectBa (obecneyesHe HOMHAT OPraHMaOBAHHHM NPHTOKOM
OYHLIEHHOrO HapyKHOTO BO3JyXa, I'HOKOCTh B 9KCITyaTa-
UMK, SKOHOMHHH pPAaCXOA Temja), & TaKxKe HMeoUHicsH
JUIHTEbHELE NONOKMTENBHHHA ONKT SKCNUIyarallH, MOMKHO
PEKOMeH/IoBaTh LIHPOKO HCNOJNBSOBATh TAKHE CHCTEMHI
OTONVIEHHUS.

Jlns oTomjeHHs OAHO- W JByXKB&PTHPHHX AOMOB IO-
TpebyloTcst arperarsl GonbIIOH NpomyckHol cnocoGHOCTH —
400 1 600 M3/4; TexHHgecKAs JOKYMENTAIMg Ha HHX paspa-
O6orana LTHHUHSI1 nHxeHepHOro 0GOpYHOBaHHA.

TpH HEOGXOHMMOCTH &rperar MOXKHO TlepeKIioyaTh
(c nmoMoINBI0 K/I8NAHOB, Yepe3 KOTODHE NOKAeTCH BO3AYX)
nfl paGOTH Ha OXHO NOMellleHNe, 9T0 MOXeT OHITh, B 4acT-
JOCTH, HCNOJL3OBAHC B JieTHEE BpeMs MU OXJNaXIeHHs ero
NpH BO3MOXHOCTH NOXaYH B Kanopudep naxolduleficd B
arperare XOJOHHON BOXH.

Ipa nanbHeliueM CcOBepIIEHCTBOBAHHHM arperaTop BO3-
JYIIHOTO KBSPTHPHOrO OTOIJIGHHS ¢ MEXaHHUYECKHM Nofyx-
JieHHeM ZJsi GHIBTPOB OYHCTKH BO3LYXa LEJecooGpgsuo
npuMenaTs TKanb THHa OBHP. ConporueneHue Takoro
(HAbLTPA NPH TONMHHe TKEHHA 3 —4 MM okoJo 15 IMa; gun-
cn:_(a €r0 OT MLUTH NPOHSBOAHTCH NPOMHBKOH Topsived BO-
JloH.
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VisTepec K KBaPTHPHHM CHCTEMaM noanymaor;)_ oTomNe-
HASE NPOABJIAETCA H 82 pybexoM. B Beurpau, OPI'-u neko-
TOPHX APYTHX CTPamaX NOJYIHJH pacupocTpanenne TaK
HasHBEEMBlE <«JIOMOTEPMH», TPEACTABARIOLLHe coGoli pe-
[APKyNSNHONANA KBaPTHPHHHA arperart, xotopuft pacnona«
Faercs B MOAIIHBKe T0Ji HOTOJNKOM Kopuaopa. On 3alupa-
er BOSAYX AJsi HOJOTpeBa HS KODHAOPA M NOJAET Nojorpe-
THH BO3AYX B MHJHE XKOMHATH TOA NOTOJIKOM. Bror
arperaT COCTOHT M3 UEHTPOGEKHOIO BEHTHINTOPA Ge3 Ko-
JKyXa C SJEKTPOABHTATE]EM HE OJHOM BePTHKaJBbHOM BAZRY
H CBOeOGPASHOTO KOJILIEBOro ranopudepa.

Hazo nonaraTs, YT0 ST CHCTEMa He MOXET COSAaTh
JyduIMX YCJOBEH B OTal/IMBAEMHX TOMEIIGHNMAX, WeM CH-
cTeMa, Obbeluiennasi ¢ BeHTHASNHCH, riaBHEM oGpasoM
NoTOMY, uTO OHa paboraeT Ha NOJHOH PEUEPKYJsiLuH, He
ofecrieunBas BCIEACTBHE STOLO BEHTHJIALUHH ¥ H3OHWTOMHO-
ro faBJieHHs B NOMEILeHHH, KOTOPOE, KaK H3BECTHO, CIO-
coBCTBYeT YJyullleHHio B HeM MHKPOKJHMATa.

PerynupoBanye nofauH Tella B OTanJiHBaeMHe NoMe-

meH‘Hﬂ B CHCTEMAX BO3AYNIHOrO KBAPTHPHOTO OTOIJIEHMSE

Gosiee. NpocToe, YeM B TPAJMUHOHHHX CHCTEMEX LEHTpallb-
Horo oromyienHsi. ITosTOMYy NpH NPHCOCAHHEHHH STHX CH-
¢TeM K HeHTPATH3OBAHHOMY TEIJIOCHAGKEHyI0, B YacCTHO-
€TH OPH MaJOITAaXKHOR -3&CTPOliKe, NUTAEMOH TENIOM OT
UEHTPAJBHHX KOTENBLHHX, IENECO006PE3HO HCNOJB3OBATD HO-
BHe (HETPAZMIMOHHHE) CXEME!TENJIOCHAOKEHHU.

OnHolt B3 HMX ABJAETCA NBYXTPYOH&sI CHCTEMa C mo-
CTosHHON TeMnepaTypoi ropsauell BOIN (ne yMeHbIIalouleh-
cA ¢ NOBHIIEHHEM HADYXKHON TeMnepatyps [4], Hanpumep
105°C npu 4YyryHHMX koTaax). Ksaptvpuoe oTonjenue
npH Takol CHCTEME TenJoCHAGXKERUS! KOMKHO BHIOIHATH

" cf Ges yCTaHOBKH sjeBatopa Mo GHpHasipHOH cxeMe (kor-
Za TEemoNOTepPH B Kaj)kJOM NOMeLeHHH BO3MEIAITCA OTO-
NUTEJIbHHMH NpHOOpaMH, OXHA vacTh KOTOPHX oborpesa-
ercs Bojol, HAyumefi OT TenJoBOrO BBOXAa B 3[aHue, a
npyras — BOZOH, HIyMel K TemjacBoMy BBORY). Perymupo-
BaHHE TEIJIOOTAAYH OTOIIEHHs NPOMSBOXMTCA 2BTOMaTH:
YecKH C NOMOILGIO HATYHK2 TEMNepaTypH H HCNOJHHTENb-
HOTO MEeXaHH3Ma HJIH BPYUHYIO.

IMpeuMyniecTBO TAKOR CHCTEMH TeIIOCHAGKEHHs COCTO-
HT B TOM, 4TO BOXONOHOTpEBaTeNH IOPSYEro BOROCHAGKE:
HUS OyAYT PACCYMTHBATLC HE MAKCHMAaJIbHYIO TEMnepary-
Py ¥ nosroMy 6yAyT MMeTh MEHBLIYVIO NJOLI&AEL NOBEpPXHO-
CTH Harpesa. 370 OcOGEHHO BaxHO NPH TenacchabxenHH
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Maf03TaXHHX JOMOB, NOCKOJBKY NpPH NPOEKTHPOBAHHH
AAsA HHX BOACNOAOIpeBaTesiefi ropsuero BOAOCHAGKEHHsS
kospdunrent opnoBpeMeHHOCTE pa6oTH noTpebuyenchk
TNpPHEEMAETCA GAHIKEM K €HHHIE.

HspecTno, uT0 KODPO3HA B CHCTEMAX TENJIOCHAGKEHHS
nopaxaer INaBHHM 06pasoM HapYXHYI0 NOBEPXHOCTB
Tpy6 © ropsuefli pojoll, OHAKO B NAHHOM CJIyYa€ STA KOp-
posust Gymer cBelieHa K MHHEMYMY, T&R KaK TPYOH, HMes -
téMneparypy okosio 100°C, 6yayr cyxmMu.

B cHcTeMaxX ueHTPalH30BEHHONO TeNJIOCHAGIKEHHs, 0CO-
6eHRO mpH Masofl IJIOTHOCTH 3&CTPOHKH, Gonbllas Aona
€QHHOBDEMEHHHX 3aTP&T NMPHXOMHTCA Ha HapyXHHe TENJIO-
cer. Ilostomy wupes yctpoficTBa OEHOTPYOHON CHCTeMH
TenJocHAGKERHS NPONOJIKAET OCTABATBCA AKTYAJIbHOR.
B cBsian ¢ 9THM npeicTaBiseT HHTEpec ORNHOTPYOHaA cH-
CTeMa TemIOCHaGMEeHHs NPH NOJYYeHHH TENJaa OT KOTe/b-
HHX C YCTpPOKCTBOM KBAPTHPHOTO, ManpHUMep BOLSHOrO
OTOIIEHHS! ¢ €CTEeCTBEHHON MHPKYJANMeR H aBTOMATHSHpO-
BaHHHIM K&YECTBeHHEM pPEryJNHpOBa&HHEM TerJIOHOCHTENs
1O TEMNEPaType BO3JyXa B ONHOM M3 XapaKTepHHX KOMHAT
HJH 110 HapYXHHM KJIMM&THIECKHM yciosuaM [15]

OGopyzoBanine TEMJOBOrO BEOfia TAKOM CHCTEMH, pa3-
MellaeMoe Ha KyxXHe, B B&HHOA KOMHaTe HJM NOACOBHOM-
fIOMEINeHHH KBapTUpH, MNpeacraBiaser cobofi pacnonarae-
Mue APYT Ha Jpyre BOAONOKOTPEBATENH OTONJIEHHS H fOps=
4ero BOXOCHaGKeHHs U pacilupATeNbHER cocyn (puc. 1.33).
Ilap m3 TenyocerH nocTynaer mnapajseNbHO B BOLQNOKC-
IPeBaTeNH OTONJEHMs H TOPAHETr0 BONOCHAGIKEHWs, NpH
5TOM TOJOrPEB BOLH HA OTONJICHHE PETYNHPYETCS C NOMO-
b0 K/I8O0aHa, O6ecneYnBaioliero npH HEOGXORHMOCTH
YACTSYHO® 3aTOJHeHHe CHHPANEOGPA3BOro SMEEBHKR KOH-;
nencaroM. Ionorpes BOxH, HIymef Ha ropswuee BOZOCHAG«
XeHHe, PeryJHpyercs HelicTBHEM TEpMUYECKOro Haposamm-
patelisi (KOHNEHCAIIHOHHOIO TOPWIKA), OTPEry/NHPOBAHHOTO
Ha TeMmnepatypy BomH 75— 80°C. Kommescat OT aMmeepm-
KOB B OGOHX BOZOMOXOIpeBaTe/igX NOCTYNaeT Ha BOAOPas-
Gop uepes BOICNOKOTpeBaTeNb TOPSYETO BOLOCHAGKEHES,
KOTOPHI SBJISETCH OXHOBPEMEHHO GAKOM-aKKyMyJISITOPOM
ropsiyeii Boxu. OGBEM ero HOMKeH GHTbL HOCTATOMHHM IS
HAKOIJIeHHs! KOMAEHCATa, NMOJYTaeMoro, 0T BOAONOAOrpeBs-
TEJNs OTOIVIEHHS NPH pacueTHOH OTONMHTENLHON TeMNepaTy:
pe 3a mepHOX oTCyTCTBMS  BoiopasGopa. ITpoBesemmoe
LIHHMHSIT nrxeneproro o6OpYHOBAMHS SKCNEPHMEHTANb
HO€. NPOEKTHPOBAHHE ONHOTPYOHO# CHCTEMH NAPOBOTO Tefl-
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JIOCHEGKeHHsT CeJbCKOM 8acTPOHKE, rie nap . HeoOXOnHM
Qisi *TIPOM3BOACTBEHHHX HYXKIA,
HOCTb NpPHMEHEeHHs 3TOH CHCTEMEL.

1.8. McHOJB30BAHHE BEKTPHYECKOH SHEPTHH
- NpH KBAPTHPHOM OTONJIEHUH

Kos(¢HIUEHT UCNO/b3OBAHHSA TONJHBA NpPH Bh-
paGoTRe SJEKTPO3HEpruH, KOTOPEs NPOHSBOAMTCA INOKA B
OCHOBHOM Ha TEIJIOBHX SJIEKTPHYECKHX CTAHIHAX, COCTaBJA-
o1 ue Gonee 409%. BMecre ¢ TeM NpH NOJYHEeHHH Tennosolt
SHEDPrUH B MeHEPATOPAX TeMJ1a, NPUMEHsIeMHX il NEHTpab-
HOI'O B KBAPTHPHOTO OTOIIeHAS, KO3)(UUNEHT HCIOJbS0BE-
HM$ TOTJIHBE B 3aBHUCHMOCTH OT €ro K&yecTBa, COBepIeHCTRa
KOMCTDYKIMH reHePaTopa Temla ycaoBEE SKCHITyaTanuH
. HAXOHTCS B npefenax 60— 85%. IlostoMy npyu Bcex mpo-
YHX DABHHX YCJIOBHfX HELOCPENCTBEHHO NPeoOpa3CBHBATh
SJIEKTPOYHEPTHIO B TENJO JNsi BO3MENEHHS TeIJONOTepL
noMelleHAs Helienecoo6pasHo, TaK KaK OTOmJieHHe NpH
.9TOM OyzeT 0OXONMThCS SHAUHTENBHO fnopoxe. Kpome To-
ro, B HeKOTOpHX pafioHax cTpaHH HaGJIofaeTcd HelocTa-
70K SJEKTPOSHEPrHH Jisi NPOMHIULNCHHHX Ienefi, ocseile-

eBUAEHHS H T. I,

Hmﬁ;ﬁl Haﬁwmn JIOCTATOYMOTO KOJHYECTBA 3JEKTPO3Hep-
I'HH ee Npex/je BCero CIeAyeT UCIOMb30BATh AJA NPHroToB-
JeHHS NHIM, TEK KaK MPH STOM SHAYKTENBHO yJaydmaercd

COCTOfiHHE BO3MYWHOA cpeAn B KB&DTHpE M, KpOMe TOro,

ripouect NPUrOTOBMEHAS NMAME MOXKET GHTb aBTOMATHIHPO-
BAM M YCOBepUICHCTBOBAH. DJIEKTPOSHeprHI0 yAOGHO HC-
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nouasano uesnecoobpas- :

NOJBL30B&Th AJIA TNPHIOTOBAEHHA ropsvell BOAW Ha GHTO-
BH€E HYXKIH. - :

-IlpenMyiecTBennOe  uCTOAB3OBAHHE — SAEKTPOYHEPTHH
LJist TENNOCHACKEHHUA B CELCKHX HACEHEHHHX MeCTAX Oy-
LeT crnocoGcTBOBATh GoNee MHTEHCHBHOMY NOBHIMICHHIO HX
6naroycrpofictBa. KpoMe TOro, cHabKenHe TOMAHBOM Cedb-
CKHX HECEJCHHHX MECT YacTO CBSSSHO € GOJBIIHME TPYA-
HOCTSMH, KOTOpHe YCTPSHAIOTCS NPH SaMEHE €r0 SJeKTPO-
SHEpPrHeH. J

B pasBHTHX B TEXHWYECKOM OTHOLIEHHH -3apy6GexHnx
CTpaWaX, OCOGEHHO B 7T€X, FAe N0 KIUMATHYECKHM YCJIOBH-
aM Tpelyercd JeTHee OXJMaXACHWE IKHIHIY (nanpuMep,
CHIA), saexTpHYecKes SHeprus IIHPOKO NMPHMEHAETCA He
TOMLKO JNisi; IPHTOTOBJIEHHS IAIRA ¥ rOPHYEro BOROCHAG:
Menud, HO K I KIHMATH3aLUNA H, B YaCTHOCTH, OTOL/IeHHs
spanpit. B CIIA, nanpumep, B 1971 r. otonsnexnue BIeKTpH-
UECTBOM HCIONIB30BAJoch B 31% HOBHIX JOMOB, PACCYRTAH-
HHX Ha OAily ceMbio, B 1974 1. — 5 49%, a B 1976 r.— yxke ,
B 60% [41).

Jlnsi yMenblueHns: pacXoia SJA€KTPOSHEPIUH YacTO npu-
MEHFIOT TeNVIOBHE HACOCH, NO3BOJMIONHE HCOOABJOBATH
TEIVI0 HHSKOro NnoTeHuMana (yAaliseMoro BEHTHASITHQHAQ-
r0, HAPYXKHOIO BO3AYXZ H T.I.). DNEKTPHUECKHS OTONH-
TeJbHEeE NPHOOPH B XKHMMX JOMaX, KaK NPaRIO, TIOAKIIQ:
1aloTcd K CETH Yepes KBAPTHPHHI osieKTPuueckud BBOL H
CUETYHK, B CBSISH C YeM CHCTEMS OTOIUICHHSA nojyasercd
KBapTHPHOMN, %

IlpuMenenre T8KHX ycTaHOBOK uenecoobpasno u B Hai
weit crpase. B mexoropux palionax, GOraTHX SmEKTpO+
suepruefl (Kpacwosipck, Bparck), & Takxke B pafionax, rue
HET MECTHOFO TOINIHBA, a JOCTABKa NPHBOSHOTO TORJIMBR
cioxHa (r. Mupuni), yxe cefinac okasmBaercs uesnecoo-
Pa3HLIM NDHMEREHHe 3JEKTPHYeCKON SHepTHH AJd oTonJe-
HHSl C OPSIMHM 1pPeoOpa30BEHHEM €€ B TEmjo. OCHOBHHE
TPEHMyIECTBA MX COCTOSIT B JIETKOCTH aBTOMATHUECKOLO
NOKOMHATHOrO PEeryJupoBaHHs TeIJIOOTHAYH OTONHTENE-
HHX NPUGOPOB H BO3MOXKHOCTH yueTa pacxonyemoh Ha;
OTOIVIEHHMe 5JIeKTPHUecKolt sueprém, omJaynpaemodi no
CUETYHKY. y

IMposesennnie Kpacrospckam IlpomMcrpofirunnpoextoy:
CPABHMTE/IbHEE HATYDHHE HCCJIENIOBAHHSA NOKA3HBAIOT, YTo
B KHJOM [OMe, 060PYNOBAHHOM 3MEKTPHYECKHM OTOINJIEHH-
CM, TOIOBOf pacXOx Tennta ymesmaercst Ha 30% no cpass
HEHHIO C €r0 pacXOXOM B HOMe, 06OPYHOBAHHOM ueHTpadby’

. . s
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HOM cucteMoft BopsHOro oromaeHus. Qcobensio Goapmas
SKOHOMHsS TOJiyyaercd B TeWHH nepHOJ OTONHTEILROFOG
cesous, Korga GHTOBHe TelJOBHIENCHHS H TENFOMOCTYN-
JEHHA OT COJNMEYHOM palHaNM¥ B KBaDTHpPe COCTABJSIOT
GONBLIYIO_JOJIO £€ TeIIONoTePD. -

~ 1

Temao, moayuaeMoe OT SJMEKTPAYECKHX OTOLHTEIBHHX

npuGOpOR, SHAYHTENLHO JIOPOKE TemJa -OT TPARHIHOHHHX

TeHepaTopoB TEMJA, NOSTOMY OXJ&KAAIOUIHECT KOHCTPYK-

UMH JIOMOB NPH 3JEKTPHYECKOM OTOIJIEHHH LOJIKHH HMETh

MeHbIIIHe TeNJIONOTePH; 3TO HATMSAHO NOKa3HBAIOT SKOHO-
MHYeCKHe PacyeTH 10 NPHBEACHHHM SaTP&TaM.

YkasanHoe OGCTOATENbCTBO JHOJIKHO ~YUHTHBATHCA B
npopecce NPOEKTHPOBAHHA 3faHMA KaK npH BHOOpe ero
(hOpMH, NAAHUPOBKH H OCTEKJEHHS, TAK H NPH ONpejeseHnH
TEPMHYECSOTO CONpOTUBJEHHA orpaxiesEil. B wacTHoCTH,
B MaJjiO3T2XXHOM CTPOUTE/BECTRE B LEJAX CHHIXKeHHA pacxOxa
TEmla Ha OTOIVIEHHEe BMECTO OJIHOKBAPTHPHHX JLOMOB PEKO-
MEeHJIyeTcs TNpUMEeHATh JABYX- H HeTHpPEeXKBapTHpHHE, N0-
CKOJIBKY OHH IIPH NPOYHX paBHHX YCJAOBHSAX HMEIOT Ha 15 -
209, MeHbHIME TEIICHOTEPH.

JInst 37eKTPHYECKOTO OTONJIEHHS KBapTHP CyUlecTByer
MHOTO pPa3HCOGP&3HHIX  SJAEKTPOOTONUTENLHHX NPHOGOPOB. |
Bcero 8 CCCP ux exXerogHo BHNyckaercs Gojee 2 myu, B
accoptHMenTe Gogee 30 Tunopasmepor [32). Xapaxrepmery-
K& HEKOTOPHX 13 HHMX npuBe/ena B Tabi. 1.3.

AUNYYIIHMH  5JE€KTPOOTONHTEJbHHMH HpHGOPaMH W3
NpHBelEHHHX N0 CAHHTAPHO-THFHEHHYECKHM IIOK&3aTe/IAM |
noxaproli 6e30NacHOCTH ABJGIOTCH MACJOHAMNOJIHEHHEE
SAEKTPOPALHATOPH. DTH NepeHOCHHe NPHOOPH HMEKT eM-
KOCTb, 3aN0JHEHHYI0 MacJIoM, KOTOPOE NOHOTPEBAGTCS € NO-
MOwblo TPyOuaTHX 3yekTponarpepaTtetefi (TDHog). ITo-
BEPXHOCTL 9JIEKTPOPAfHaTOPOB HArpPeBaeTcs IOpPSuHM Mac-
JIOM, IHPKYJHPYIOIHM B €MKOCTH 32 CYET €CTeCTBEHHOR
KOHBEKLHH ¥ TakHM o0pasoM nepeaaiomum temsio or TOHa.
TIpaGopn cHaGiKeHB ABTOMATHYECKHMH YCTPOHCTBAMH, BH-
KJIOYAIOUIHMH YIOfauy SJEKTPHYECKo!l SHEPruM B HMX HpH
IOCTHIXEHHH SajanHoll TeMnepaTypu IpHGOpa H BKIIOYAKO-
WHMH NOZAYY NPH CHHXEHHH TeMIepaTyph.

Ha puc. 1.34 npepcrabieHa ofHa M3 KOHCTPYKUME Mac-
JIOHANOJIHEHHOTO  9A€KTpopanuaTopa «TepMo», BHIyCKae-
Moro 3a8ofioM «Bonera» (Tanus). 3Tor sapoj BINycKaer
papuaTopuk Tpex THNOB: «Tepmo-l» mowHoCcTEIO 500 BT H
maccofi 85 kr; «TepMo-2» MowmocTeio 800 Br m Maccoft
13 gr; «TepMd-3» Mommocteto 1250 Bt m Maccoft 18,5 gr.
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Paguatop nepeorc tuna paGoTaer Ha HanpsiKeHHH 127
220 B, Broporo ¥ Tperbero-—Ha Hanpsxempm 220 B. i
KaxoBcxut  3aBoX 9J€KTPOCBAPOYHOrO OGOPYAOBEH
PHINyCKAET MacJOHANOJHeHHHE  9nekTpopasuaTop (
PMC-1,0/220-M1) mowpocteio 1 xBr; Hmeomuli bre

‘mod GopMy OOHUHOro CEKUMOHHOFO papmartopa. Ero pa

Mepn 850)K200X680 MM, macca-— 25 kr.

BHIycKaeMhi€ yKa838HHHIMH 3aBOA3MH MAacCJIOHaIONH
Hie JIEKTPopalMaTOPH HMEIOT JBe CTYHEHH Harpesa, Ka
Jlas W3 KOTOPHX coctaBiaser 50% ooOmelt MOmHGCCTH.

TpeACTaBASIOT HHTEpPEC BHNYCKaeMHe i SJeKTPHY
ROro oromieHus nanens «CroTepMs. OHU COCTOAT H3 3Je
TPOHPOBOAHON IJIEHKH, SanpeccOBaHHOR MeXAYy IBYM
IJI8CTMACCOBRIME JIHCTaMH, Hapy¥HHe MOBEPXHOCTH KOT
PHX, Harpepasich NPH NPOXOMKAEHHH 3JEKTPHYECTBA OT e
TPONPOBOAHON IJIEHKH, NeEpefaloT TemNlo B OTallHBaeM
nomemenue. Tomuuea nauenefi <«Cnotepm» cocrapis
3 MM, BHIYCKalOTCA OHH H& PA3HOe 5JIEKTPHYECKOE Hanp
KeHue,

KpoMe ynoMAHYTHX OTONMTebLHEX NPHOGOPOB, NpH 371¢
TPHYECKOM OTOILIEHHH [JIfl Mepe/iadd Temya B NoMeLleH
MOryT HCTOJB30BATLCH TOKONPOBOAsAmMe OGOH, TOKOIPOB
Osiiiasi JIHCTOBAas pesHHA M pASJHUYHBIE TOKOIPOBOMSMIL ~
IIEHKH, HAHOCHMEE, B YACTHOCTH, Ha JHCTOBOE cTekno. Ip
3TOM TeMIiepaTypa NOBEPXHOCTH STHX TOKONPOBOLAMHX M
TepHaJIOR MbXKeT uaMeHATbcs ot 30 o 80°C.

Oco6uift HHTepec NPH HCNOJB30BAHHE 9JEKTPOSHEPT
JNISL OTONNIEHHS NMPEACTABJSIOT TENJNOAKKYMyJHPYIOImBe ¢
CTeMHl, B KOTOPHX OCHOBHOH pPacXoX 3JieKTPOSHEpPrHH np
HCXOXHT B HOYHOE BPEMs], KOrfa ee pacxojl Ha [pyrie HY
Abl (s YIpOMBUIJIEHHOCTH, OCBEIEHHd, TPAHCIOpTa) 3H
YHTENbHO CcHHaerci  («HouyHOR npoBas» B rpadu
sjiekTponoTpeGaenns). B nHeBHOE BpeEMs TENNONOCTYII
HH{e OT OTONHTEJbHHX NPHOOPOB B 5T0H CHCTEME MPOHCX
JHT 3a CYeT TemJa, aKKyMyJIHDOBAHHOIO HMH HOUBp. IT
3TOM, OfHAaKO, 0653aTeJbHO HyxXHa OBYXTapHQHas CHCTEM
OmlaThl pacxoflyeMoH sJeKkTposHeprau: Gonee nemesas
LISl HOYHOTG NepHOHA B OoJlee HopoTasi— IS JHEBHOT
Sra cHCTeMa, CTHMyJHDYIOLlasi —HaceJeHHe PacXOHoBa
9JIEKTPOSHEPrHI0 B WacH «npoBanas rpadHka 3JEKTPON
TpeCJleHHst, IMPOKO NIPHUMEHSITCS: 3a PyGeKoM. i

Ha psc. 1. 35 npescrapien TenAoaKKyMyNHPYOLuf OT
NUTENLHBA NpUGOpP NpAMOYTOJLHOR (POPMEI, HSIOTOBJIEM
B COPIO. Harpep mpu6opa NPOHSBOAMTCA TPyGYaTH
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saekrpoHarpesatensmu (TOHamu). Temno akkymyampyer-

Cs KNanKoyl M3 MarMesMTOBOTO KHPNHYa C KaHaJaMH st
npoxofia BO3JyXa, 3Ta KJaJlka PASOTPEBaeTCss MAKCHMAJBLHEO
Zo reMnepatypH 600 — 650°C. las ymenbiledus: TeMnepa-
TYPH H& NIOBEPXHOCTH KOXKyXa NpHOOpA MEXAY HAM M KJIaj-
KOff ycTpaHBaerci 9(QQEKTHEHEN TeIOH3ONAUNS. Buytpu
NpHOOPE BMOHTHPOB&H JIByXCKOPOCTHO! 5/€KTPOBEHTHJIA-
TOpP, KOTOpHl 3aGHPaeT BO3/lyX U3 OTANJHBEEMOro MoMellie-
HH#A, YaCTHYHO NpPONYCKaeT €r0 N0 KaHaJaM KIalKH H3 Ha-
TPeTOro MarHesHTOBOTO KHPNHUSA, 8 YACTHYHO TOJAET Yepes
o6Boano# Kaanau Oes marpepa. [lajee Harpethfi Bo3DyX
CMENIMBaeTCH € HeHArpeTHM, NMPONYIICHHHM yepe3 oOBOA-
uolt knanan (ua pHCYHKe He OKASAHO), MOC/E Yero M3 NpH-~
Gopa nocTynaer B NoMelLeHHe. )

TpuGop uMeeT TpH peXHMMa TeNJOOTHEUH: ONMH (HaH-
MEHBIIAH) — ¢ BHKIIOUEHHHM BeHTHIISTOPOM Yepes Temyio
HAPYXKHYIO NOBEPXHOCTb, BTOPOA — ¢ BeHTHAsITOpPOM, pabo-
TAIOUHM C HaHMeHbllefi CKOPOCTHIO, U TpeTuli — ¢ BeRTHJIH-
TOPOM, paboTaowBM ¢ HaHGOJbWel ckopocTbio. BKiowe-
HHe, BHKJOYeEHe H NeEpeKJIOYEHHe BEHTHIATOPA € OfHOf
CKOPOCTH H& JDYryio NPOH3BOAATCA ABTOMATHYECKH OT yc-
TAHOB/IEHHOT0O B OTAMNJIHBAaGMOM IOMELICHHH TepMoCTaTa.
HsoGpaxennnfi pa pac. 1.35 oronHresnmi npubop pac-
CYHTEH Ha 8-4acoBON MepHOX aKKyMyJHpDOBaHHS Tella.
Bumyckaerca on wernipex THNOB ¢ notpe6nsieMoli MOMmo-
cteio 2,22; 3; 45 H 6 KBT ¢ raBapHTHHMA pasMepaMu B
nnaxe or 345745 no 4051165 Mm npu BeCcoOTe 660 MM.
MaKkcuManbioe KoIMUECTBO Temna, aKKYMYJHPYeMOTO OTO-
NBTEJBHHMY NPKOCPaMH uyeTHPEX THNOB, COOTBETCTBEHHO
pasno 42000, 77000; 117000 u 160000 xIIx (12400, 18500:
27900 u 38500 kkan). Macca npuGopa B 3aBHCHMOCTH OT
ero THma cocrasaser 136— 340 kr npu npomyckeofl cro-
co6HocTH BeHTHIATOPa 10 300 M3/u.

AKazeMHs KOMMYHAJBHOTO XO3SificTBA HMeHH K. JI. Iam-
¢unosa B TeuenHe HECKOJBKHX JleT NPOBOAHNA snaGopatop-
HHe H SKCNJyaTanHOHHBE MCNBITAHHS SJEKTPHYECKHX Tefl-
JIOAKKYMYJIHPYIOIKX OTONHTEJEHEX NPHGOPOE, B TOM UHCJE
OIIHCAHHOTO IOTOC/IAaBCKOrO H3TOTOBJICHHS.. DTH HCNHTAHAS
HOKa3aJH HANEXHOCTh H S(peKTHBHOCTL paboTH mpRGOpOB
H HX aBTOMaTHYECKOTO ynpaBlerHs, GecIUyMHOCTb paboTh
BEHTHJIATOpa Ha HH3IeH CKOPOCTH, GIaTONpHATHOE pacnpe-
Jlefienlie ¥ cTabHIBHOCTD (CKOMeGaHHAMY fio +1°C) Temne-
PATYyP B OTanJIHB&eMHX NOMEIIEHHsAX, B TOM UHCAE B OLHO-
KBAaPTHPHOM ORHOSTAXKHOM [€PEeBsiHHOM LOMe, TIpH NOTpel-
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nesuH MPUGOPOM JIEKTPUUECKON SHEPrHH TOJBKC B HOuHOe
ppeMsi B TeyeHEe 8w, . 3

Temno B CHCTEME SJIEKTPUIECKOTO OTOMJEHUs MOXET ak-
KyMyJAMPOBAThCA CTPOMTENBAHMH KOHCTDYKUHSMH, BHIION-
HEHHLMH K3 TEIVIOEMKHX MATEpHAJOB, HANPHMEp KeAesd-
GeToMEHIMH TIepeKPHTHsMH, NepelalollMMH TEmI0 B OT&
IHB2EMHe TIOMEUIeHHs BHXORAUIUME B HEX MOBEPXHOCTAMH.
B S5TOM Ciyuse NIpM HSTOTOBIEHWA TeDEKPHTHH B WHX Sa-
KIaAHBaeTCs SJeKTpHuecKul NMPOBOJ, KOTOPHI HarpeBaercd
Hp¥ TIPOXOXKAGHHH 10 HeMy SIIEKTPHIECKOro TOKa i nmporpe-
‘BaeT TENOAKKYMyMHDYOIMA MACCHB JKenes00ETOHROTO
nepekphtusi. B KauecTBe TpEINEro NpoBOAa MOXer HC-
NOJB30BATLCH, B YACTHOCTH, NPOBOA Mapka TIOCXII n
TIOCXB ¢ ynmeasaby conporunaenned 0,14 Om/(MM2-M) B
naoasuMedt, yKiagspaeMuit ¢ mwarom 70 — 140 mM. Harpes
nepeKpHTHS, KBK H TeNOaKKYMYJHPYIOUIEro OTONHTENLHOTO
nprGopa, NPOUCXOJHUT B OCHOBHOM B YaCH <«NPOR&JA» rpa-
¢uKa 37exTPONOTPEBNEHHs, ONHaKO PHOKOE PEryNHpoBaHHe
TeIJIOOTAAYH TPA NMPHMEHEHHH 3ITON KOHCTPYKLWH HeBo3-
MOKHO.

BécbMa NePCNEKTHBHHMH [/ TEMJIOAKKYMYJHUPYIOIEro
SJIEKTPHUECKOTO OTOIJIEHHA SBJSIOTCA BOfAHAS CHCTEMA C
yBenmsenvofi eMKOCTsi0 (cM. N. 1.1) H JywucTasn cHCreMa ¢
TenJoeMKEMH OTONHTEJLHHMH NpuCopaMH € TemiGHOCHTE-
nem Bogok (cM. 1. 1.5). HIX oranure or onncanHuX B 1. 1.1
¥ 1.5 COCTOHT B TOM, YTO BMECTO FeHepaTopa Terna ycrauas-
JHBAETCH SJEKTPUYECKHH BOAROHArPEBATEND.

VirTepecHNM #iBNSieTCS H TaKoe PelleHHe, NPH KOTOPOM
B BOASHYI0 eMKOCTb TeHeDETOPa Tenyia BMOHTHPOBaHR
T3Hu. Ilpu 9TOM NOKOTPEB BOJH MOXKET NPOH3BOLHTHLCH KAK
5JeKTPHYECTEOM, T8K H CXHTAHHeM ToniHBa. Takas KoM-
GuHauus cnoco6oB NOZOrpesa BOAH NPHIAET CHcTeMe GoJb-
TIyI0 THOKOCTD H NO3BOJISIET YMEHBLINTh NMHKOBBHE PacXoiH
5JIEKTPOSHEPTHH Ha OTOIJIEHHE, a TAKXKE TPYJOBHIE 3aTPaTH
wHa ero obcayxusande. ITpH 3TOM TONAMBO IJisi NOJOrpeBa
BOZH MOXKHO HCMOJbL30BATh TOJNBKO NPH HH3KHX BapyXKHHX
TemnepaTypax. PaccMaTpHBas NepCHEKTHBY NpHMeHeHH:H
TENNOAKKYMYJIHPYIOULEro OTONJIeRHs], HeOGXONHAMO HMETh B
BHAY, YT0 B GONBINHX rOPOHAX IVISi yMEHBUIEHHS 3arpsisHe-
HHS BO3LYLIHOTO Gaccefiia aBTOTPAHCIOPTOM Y¥Ke B 0603pH-
MOM OyIymieM cseiyeT OXHIATb Nepexofia Ha 3SJEKTpOMO-
OHJH, TIONI3APEAKA AKKYMyJsATOPOB KOTOPHX, MO Beefl Bepo-
ATHOCTH, Oyler NpPOHSBOAMTLCA BO BPEMsi <«IpoBajadh
-rpaduKa ssnekTponoTpebaenns.
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TIpH HCOAB3OBAHMH BJEKTPOSHEPIHH JJIS OTOMJCHHS, B
YSCTHOCTH KBAPTHPHOTO, IPEACTABJ]AET, GoJpwOR HHTEpEC
NpUMeHeHAe HETeNJIOEMKHX SJEKTPHYECKHX, HANpHMeD Mac-
JIOHANONHEHHKX, PARHaTOPOB Kax Jorpepatenell (LoBOMTH-
ko). JIpH STOM OCHOBHaA CHCTeMa OTONJEHHA (nioGas)

PACCYHTHBaeTCA Ha NOAAEPKEHHE BHYTPeHHeli Temnepaty- '

P, 6muskoli K pacueTHoll, HO He JOCTATaloniel ee (Hanpu-

mep, pabuolt 14— 15°C), a jorpes NOMEMEHHS JO HYXHOR

TeMnepaTyph TNPOH3BOAHTCS NeEPEeHOCHHM SJeKTPHYECKHM
nputopom [30). HMcnoarsys Takoe penresne, MoxHO B 8 — 10
PA3 COKPATHTh D&cYeTHHH NHKOBHA PaCXOH 3JIeKTpPOSHep-
THH [0 CDABHEHHIO C ¢ PACXOJOM NPH 9JeKTPHIECKOM OTO-
IJIeHHH, TPH STOM COXPAHAIOTCS NPEHMYLIeCTBa NOCAENHEr0
B -OTHOLIEHHH 8BTOMAaTH3aLHM PAGOTH, yyera PacXOfa SJeK-
TPO3HEPrUH H OIVIATH €TI0 1O CUeTYHKY.

INpumMenenre Takoro petieHHs OCOGEHHQ NEPCIEKTHBHO
B MaJIOSTAXKHHX HOMEX, HMEOWHX OTHOCHTENbHO GoJbilloe
YHCJI0 KOMHAT ¢ GOJbINHMH TeIUionoTepAMH (B YaCTHOCTH,
YINIOBHX), NpPH KBapTHPHOM OTOIMIEHEH C reHepaTopaMu
Tenna, OOCHYXHBaeMBIMH CaMHMH JXHJbLEaMH. BHTOBHE
TENNONOCTYNJIEHHS H COJIHEJHAs palHaRus B YIVIOBHX KOM-
HaTax COCTSBJAIOT MEHBUIYIO HOJIO TEIIONOTEPh, HOITOMY
TEMNEPATYPHHIM PEKHMOM HMEHHO B 3THX KOMHATAX onpe-
Ie/IOTCS CPOKH HAauasa M OKOHYAHHA PAGOTH CHCTEMH OTO-
senus. [Ipy NPUMEHSHHH 3JMEKTPHYECKHX JOrpeBaTelieli B
STHX KOMH&TZX NPH OTHOCHTENLHO BHICOKHX TeMpeparypax
HEPYKHOTO BO3AYX8 MOXHO COKPATHTH CPOKH PaboTH OC-
BOBHOH CHCTeMh OTOMNJIeHHS.

Ipu npHMEHEHHH SJEKTPHYECKOTO OTONJIEHMS TOpsiuasi
BOZa B KBapTHPaxX Asi OHITOBHX HY¥KJ NPUTOTOBJSAETCA B
NEKTPOBOLOHATPEBATENX.

OHH MOryT NPHMEeHATHCS TaKXKe H NPH APYroM OTONJe-
MHHH: OTONHTE/bHEIMH NeuaMH H CHCTEMaMH C KBAPTHPHRIMH
TeHepaTopaMM Tensia, paboOTAIOLHMH Ha OpPraHMYecKoM TOT-
nuBe. SJEKTPOBOAOHATPEBATENH HHOTHA NPHMEHSIOT B JO-
Max, NpHCOEAHHEHHHX K IEHTPaNH30BAHHOMY TENJIOCHA0-
KeHnio, DTO jenaeTcs [JA yMeHbIUEHHsi PACXOfa TEnna,
TaK KaK NMPH HCNOJb3OBAHHH SAEKTPOBOLOHATPeHaTeNel B
1,5 — 2 pa3a Moxxer GHITb yMeHbllleH PacXof, ropsidell BOXH.

3nexTpoBOAOHATPERATENH NOLPASAENITIOT HA NPOTOYHHE
¥ eMKocTHHe. [lepsue nmpeiHasH&YeHH MJs HarpeBa BOME!

© HENOCPe/ICTBEHHO BO BpEMSA ee HCIOJAb30BAaHMSA. Humerorca

KOMCTPYKHMH 3JICKTPOBOJOHArpeBate/ell, HenocpeacTBEHHO
KpensiMHXcs K canpHoft TpyOke BONONPOBOXHOTO KPaH&.
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Purc. 1.38. Cxema yec-

CTEYIOImEro  eMEOCT- —

Puc. L87. Anyuynq-oimul enexT-
YHC-100

2 — eNKOCTB 8O-

sory

B nomarpeseTens; 3 - Tpyfa pis Bt
Fpesareas Xoxa Topsuel BOAH Hs npurGopa; 4 —
I --gopnyc “BeKTpo- + DeTYAATOPH NOAAYR TopwieH mH XO-

sojiomerpesaTens; 2 — JOAHOR BOAK; & — HTYHED; 6 -— CHI-
IMHYD  SNEKTDONHTA-
®HA; 3S—posersa ¢
aaaelumlollum ROH-
TAKTOM;
HHK; 6- —cnycx B Ka- Py
‘HAARSANHIO

1af © paGOuEM COCTORHMH NPHGODA;
7 — TeDMOOTPaRHUATRNb; & — Harpe-
8 9 — Tpy0Ra, B

EMKOCTHHE BOJIOHATPeBaATEeNH HMelor pabouyio eMKOCTb
{62K). Bopa, HaxonsLasca B 6ake, NOCTENEHHO HArpeBaeT-
cq, a 3aTeM Hcnojbayercs. BoLoHarpepaTeu ¢ HeGOMLIION
paﬁoqei eMrocthio (10 5—10 n), B KOTOPHX NPOYCXOAHT
OTHOCHTENILHO GHCTPHIl Harpes BOAH, HasHBaIOTCs GHCTPD~
nehcrsyonumy. VX BKIIOUAIOT HE3aONro A0 Hauaja JO-
Tpebnenss ropsiuelt sopsl. Ha puc. 1.36 npencrabaena cxema
YCTaHOBKH GHCTPOAeHCTBYIONIEro eMKOCTHOrO BOAOHATDERE-
TS,

HarpesaTeqbHHME “5NeMeHTAMM B €MKOCTHHX BOJOHA-
rpesarénax cayxar TOHe, aBTOM&TSYECKH OTKMOYEEMEE
'rgpréoperym'ropou npH NOZOTpeBe BOXH JO TeMnepa-rypu
85°

B Bunyckaemux B CCCP BopoBarpeBaTensix MOryT Hc-
TOIb30BATHCH HATPEBATE/bHNE SJeMeHTH MowHocTh 0,58
0,7; 1; 1,25; 1,4; 1,6; 2 u 4 «Br.

B oramuze ot 6ucrponeﬂcnay|omnx BHIYCKaeMHe aK-
KyMyJIHpyIOIlHe SJeKTpoBoxOHatpesarenn (puc. 1.37) mmes
IOT YBENHYEHHYI0 €MKOCTb H H&DPYIKHYIO *TeIJIOUSOJISLHIO,
NPefOXPEHAIULYI0 MOJAOTPETYI0 BOLY OT GHCTPOro oxxam-,,
NeHud.
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Ta6nuuna 14 Xap HKA SNEKTD p # YHC
Tem poponarpenerenell
i ver-1o | vouno | yeaso | oo
EMKOCTE, 1 . « - = « o o » 10 40 100
Momsocte HarpepaTens, kBT . 1,25 1,25 1,25 1,25
Hanpsixenwe B cets, B . . . 220 220 220 220
MagchHManbHas TeMIepaTyp Bo- ¢
AH,K 2C. . omoae p ‘yg R 85 85 85 85
Cropocts ocruBanns Ha 1°C, u 0,7 0,7 0,7 0,7
Bpems xarpeea, 9 . . . . . 1 3,2 48 1 7,5
acCa, XK' o« o « o = o . . 12 30 40 6
T'aGapuTHHE pASMepH, MM:
BHCOTR . . . . . . . .| 895 1160 1265 | 1550
“umpuwa . . . . . . . .| 260 400 416
raybuna . . M o [ 365 370 420

AKyMyJHpyIOIlHe BOJCHarpeBaTe/i MOTYT NOTpebasaTh
9J1eKTPOSHEPrUI0 B MOYHHE HJH JHEBHHE UACH <«IpOBajia®»
rpaduga uarpysku. Mx ycTaHOBOYHas MOLIHOCTb HAXe, YeM

'y GHCTpOmeACTBYIOIIHX, YTO B Psifie CJIyuaeH NOSBOJSET He

NPOHIBOAMTL YCHJIeHHWe BHYTPHEIOMOBHX H BHEHIHHX NHT&"
OIKX SJEKTPHYECKUX ceTelf NMPH YCTAaHOBKE BOROMOROIPe-
Baresell B CyIlecTBYIOMHX SA8HEAX.

AxKyMyJHEpYyIOliHe 3]eXTpoBOficHarpearesyu tHna YHC
(HacTenAbie HH3KOrO JABJIEHHS) WETHPEX THIOB BHIIYCKaeT
BakHHCKHA 38BOK  3JEKTPOTEPMHIECKOrO .OGOPYROBaHHS.
Mx xapaxTepHCTHKA NpeicTaBjeHa B Taba. 1.4. [

Cpok pelicTBHA SJNeKTpoBOfOHarpesateteli o6eIYHO on-
penensieTcs KOPPO3HeyCTOHUHBOCTHIO ero- Gaka. Flpu manmu-
YHH OLHHKOB&8HHOTO 6aKa M3 JIHCTOBOH CT&JIH SJEKTPOBOJO-
HarpeBaTe/b MOXeT paborath cBHe 20 ner (npy uwearpec-
cHBHOI BOfE) naxe 6e3 CPEACTB CNeIHANBHON NPOTHBOKOP-
posufinoll 3amATH. Cumraercs, 410 Bofa ¢ pH=71+74 ¢
conepxanHeM cBoGomnolt apyokucn yraepoga (COz) mo
20 mr/n npuropna Ges HONOJHMTENLHOR 0OpaGOTKH HaA
3JIeKTPOBOJOHArpeBaTesefi ¢ GakaMH M3 OUMHKOBAHHON
cTafH. . Jomt
Jins sammre or arpeccuBHOTO AeHCTBHA. BOLH SJIEKTPO-
HarpeBaTeNH OCOPYAYIOT CHEUHAJBHHIMH YCTPONCTBAMI.
HauGonee nesecoofpasHo npHMeHeHWe NPOTEKTOpHOH 3a-
uuth Gaka. ITpOTEKTOp BHINOJHAIOT W3 MAarHueBol TpyH-
KH, HACAWEHHOH H& CTaJbHOI CTepXKeHb, YKpennaeMmbi
B Gake B BepTHKANBHOM nOJONKeHWH. JinnHa MaruseBoli
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Tpy6xi npnuepﬁb COOTBETCTBYET BHCOTe 6aKa. Marnuepas
Tpy6ka oGpasyer cO cTanbHoifi BHyTpenHeli NOBEPXHOCTHIO
6aka raJbpBaHHYECKHlI 3/E€MEHT, TORK KOTOpOro croco6eTByer
fIpeKpallieHHI0 JIOKAJILHOTO PACTBOPEHHsi CTaJH B BOAe
(snekTponuTe), YTO NpeAOTBpalilaeT KOPPOsHI0 BHyTpeHBek
noBepxXHOCTH Oaka. CPOK CAyXOH CMEHHOTO M&IHHEBOro
NPOTEKTOPa OMpeiensiercs XHMHYECKHMH CBOACTBEMH BORH
M pexnHMoM paloTe SJeKTpPOBOJOHarpeBatens. B cpexnem
OH cocTaBasér 3— 4 roaa. ITPOLIHTE CPOK CIyIKOH NPOTEK-
TOPa MOKHO, H30JHPOBaB €r0 OT KOPIYCS, 8 3aTeM. NOA-
KJIIOUMB MEXAY HHMH PE3HCTOp, OrpAHHUHBAIOIMMA BeJHUH-
HY SaLHTHOTO I'aNbBAHAYECKOr0 TOKA.

Tpu smManupoBanHl BRYTPEHHe! NOBEPXHOCTH 6aka MoOJ-
-TOBEYHOCTb 5JIEKTPOBOJOHETPEBATENA CYIleCTBEHHO NOBH-
maercs.

YcrpanenHe HEKANH, KOTOP&A MOXKET OTKAANEIBATHCH HA
HaTPEBATE/NbHHX 3JEMEHTaX H CHKXaTh MX TENJIOOTAAYY,
0cobesHo npA GoJLNIOH KECTKOCTH BOAH, NPOUSBOAMTCS XH-
MHVECKHM CHOCOGOM: NMyTeM NPOMKBKH MX cl1abHM pacTBo-
POM consHoft HAH YKCYCHONR KHCNOTHL

B uensx 6e3onacHOCTH SKCHNYATALMHM NpH yCTSHOBKE
SJeKTpOBOZOMarpeBatefieli OGSSATENILHO HOJUKHO Npexy-
CMaTpPHBATLCA PX HalleXXHOe Sa3eMJICHHe, NPH STOM He Jo-
TEYCKAETCS HCNONL30BaHHe cerell OTONJeHusi, BOZOCHAGkKe-
“HAS M KaHANUSalHY.

Chrenyer saMeTHTb, 9T0 B 3apy6eXHON NPAKTHKE MAOTHX
CTpaH 3JEKTPOHATPEBATeH HaXoANT GOJbllee NPUMEHEHHE,
4eM B CCCP. Onn NpouspofiaTcst T8M B GONBIIEM KOJIHYe:
CTBe M accopTHMenTe. MOXHO 0XUAATD, UTO B CBSI3H C NPO-
HexonsmuM 8 CCCP GypHeIM pasBuTHeM aToMHON Suepre:
THKH HCNOJIb30BaHHE 5JEKTPOSHEPTHH IJisi NHNIENPHrOTOB:
JieHHs1, TOpAYerQ BOAOCHAGKEHHS H OTONJIEHHs 6yIeT TakKe
passuBatbCs. IIpu sToM Kamipfi KoM Gymer MMeTb OIHH
SHEpreTHYecKHH BBOX, OTHaleT “HEOGXOAUMOCT NPOKAAAKA
FasOBHX H TeIJIOBHX cerefl, 8 TakiKe YCTPOACTBA H SKCIIya-
TalHM KOTENbHEIX. !

L.9. Hcrnionb3oBanme npy KBapTHPHOM :
OTONJICHHH CONHEYHON SHepruu™ - B
- H TeNJa reoTepMaabHBIX BOJ, u

Bonpoc 06 Henonb3oBaMsiH COMHEYHOMN sneﬁm
“JUIS TeNyIocHAaGIKeHHusl SAanHi Wsyyaercs RaBHO H ocobemsid™
HHTEHCHBHO B NOCJE[HKE TONH B CBS3H C SHEPreTHYECKHM
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KPNSHCOM, KOTODHHl OXBATH/ MHEOrke ctpanb. OHako npax-
THYECKH COJIHEUHAS SHEPTHA NOKA HCNOJAb3YeTCs B OCHOBHOM
JJIA FOPAYEro BOJOCHAGMERUSA.

_ Cosmeynnfi BOAONOAOrPeR WIHPOKO nprMessercs B MH-
ZaE [16); OB ycTpauBaeTcs ¢ HOMONIBIO OGMydaeMHBX COJH-
feM PerucTpoB, N0 KOTOPHM LHPKYJAHpYeT NONOrpenaeMas
BOLa.

PaspaGorannas LleATpanbHNM HCCACNOBATeIBCKHM HH-
ceTHTyroM 1O  CTpoMTeabcTBY (r. Pypxe)  ycraHoBKa
{pnc. 1.38) HMeer jBa DErHCTPS, KaXK/HH H3 KOTOPHX CO-
CTONT K3 ceMu 1py6 AuamerpoM 25 MM H pamHoli 1,5 M, 005~
€/IHHEHELX CBEPXY H CHH3Y KO/JIEKTOPHHMH TPyOamm AHa-
Metpom 32 MM. PerHCTpH NPHCOEAHHEHH K NOKPaNIEHHOMY

B UEpHHI NBET a/IIOMHHHEBOMY JIHCTY pasmepom 1X1,6 m,

KOTOPHE CHH3Y NOKPHT 3¢peKTHRHON TemIonsoaauues.
PerucTpH yCTaHEBJHBAIOT N0 yrilom 45° K TOPHIOHTaIbHOH
IIIOCKOCTH B 3aKPHBAIOT CBEPXY CTEKJOM, KOTOPOE AOJIKHO
TIEPHOAMUECKH OUHIIATBCA OT NBUIH. [10 JaHHHM HHCTUTYTA,
YCTEHOBKa B ICHYIO IOTOfly, Hanpumep B ¢espane, obecne-
unBaer nogorpes 140 i1 poan no 60°C 3a 2,6 4. Iloporpesa-
€eMasi BOAa IIOCTYN&ET B PACNOJOMEHHHN Haj perucrpaMu
6ax, E3 KOTOPOrO OHA MOMKeT N0 LHPKYJSIMOHHON JIHHHH
CHOPA BO3BpAIaTbcd B PErHCTPH. B 6axe ycraHoBjieH
3JIEKTPHYECKHE BOJIONIOAOTPeBaTe/b, KOTOPH aBTOMAaTHYEC-
KH BKJIOYa€rcs NpH HeJOCTATOYHOM HATPeBe BOAM H3-38 OT-
CYTCTBHSI HJIH HEJOCTATKA COJIHEWHOH pajHalkH.

Tlogo6HHE COJHEYHHE BOAONOACIPEBATENH NPHMEHAIOT
B SInonun. B CCCP Takxke GHJH NPHMEHEHH .TaKHE yCTa-
HOBKH, HaNIPEMEP B caHatopuu «30i0Tof 6eper» noa I'yna-
yTO#i, Tie OHH NOAOTPEBAJH BOLY AJH PACIONOKEHHHX Ha
IAXKe nynef.

Hclionp3yeMble B COJHEYHEX BOAONOMAOTPEBATENsX Tel-
JIONPHEMHHKH MOFYT NPHMEHATHCS JJAS KBaPTHPHOTO OTO-
TJICHHSE MAJIOSTAXKHBIX 3RdHMHA, NOCKOJBLKY PErHCTPH, BOC-
NPUHHMAIOLIHE TeIo OT COJIHIE, B 3TOM cJydae MOXKHO
PAcToslaraTe Ha KpHINE OT&IJHBaeMOro AOMa.

Tax, ecnd onHcaHHH{l BHIIe NpocTeRIUHi TemyonpHEM-
HHK BOCHpHHHMaer 10 700 BT Temna, TO TEMIONPHEMEHK
AN, KBaPTHPHOH CHCTEMH OTOIVIEHHS C TWIOIIAALIO NOBEpX-
HOCTH HarpeBa 35— 50 M2%, pasMemieHHH#! Ha OIHOM cKaTe
KpPHIIH, lePeKPHBAIOLIell ONHOKBAPTHPHHE aoM obmeh
nyomanbio 60 M2, Moxer BocnpHEATh 25— 35 KBT Temia.
TTocKONBKY TEIJONOTEPH YKA3aHHOTO AOMa paBHH 3,5 kB,
TEeIVIONPHEMHUK AoMxeH paGorath 2,5 — 3,5 u B cyTkn. Ta-
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Puc. 1.38. Ycranosxa mnojiorpepa Bo-
Al AAR ropaAdero BoXOcHaGmenns
NPH HCROALIOBAHHN coaneuHol snep-
HH
a - cxema ycrpoficisa; 6 — nonepes-
1 Hbifl paspes no TeNnJAONPHEMMHKy (re-
Y 1—

2— W T
COCOHHRIOWHA TennonpHeMHHK ¢ Ga-
§ Kom Tropsuelt poast (TpySonporox
1 }; 38— Gak ropsueh
BOAG; 4 — nNuTaHHE K3 BOROMNPOBOAA;
55— s 66— (moxmeT AR YCTPOR-
CTBa AyleBoR KaGYHH HJH BaHHOft KOMMarhl); 7 — Bosopastop; 8 — CNMYCKHOH OT-
POCTOK: 9 — cTeKNO; 10 —TpYORy; 11— cTaab, "

BaHRes (Ha caapke) c TpySamu ( vepHoft ; 12— Ten.,

3 — CTEHKH TennorpHeMHHKa

KHE TeIVIONoTePH (IPH yBeAHYEHHOM CONPOTHBJIEHHH TENJIO-
TIepefiauy OrpaIaiollHX KOHCTPYKLEM) COOTBETCTBYIOT Ha-
Py:KHOIt TeMnepaType MEHyc 5—7°C.

TemyionpueMHEKH, auaJOTHUHHE NPEACTABJCHHHM Ha
puc. 1.38, MOTYT H3rOTOBJIAITECH M3 TPYO W JIMCTOBOH CTasH
Ha MECTE CTPOHTEJBCTBA C IOMOLILIO CBAPKH, HCNOJIB3yeMOol
Kak JJIA COeJMHEHHs: TPyG, TaK H Jasl CO3LAaHHS KOHTAKTA
MEX/1y TPyGaMH E BOCIPHHEMAIOIIMM TelJIO JIMCTOM.

Bonee  coBepllleHHHE KOHCTPYKUME TEMJIONPHEMHHKOR
BHIOJIHSIIOTCS M3 MEAHHX H AJNIOMHUHEBHX JHCTOB. CxeMa-
THYECKH Pa3pes STHX TEILIONPHEMHHKOE (0e3 OCTEKJeHHs
H TEIJIOH3OJISLEK) TpeAcTaBjeH Ha puc. 1.39 [6].

HauGonee ontuManbHOf cHereMolt OTomieMus, paboTa-
IoLelt ¢ HCIIONBE30BABKEM CONHEYHON SHEprHH, SBJSETCS CH-
cTeMa ¢ oGOrpeBOM IOJIa HJIH MOTOJNKA HIIH € ORHOBPEMEH-
HHM OGOrpeBOM NOTOJIKa H mOja. 3Ta chcTeMa oGNajaer

a

Puc. 1.39. C: paspes

EMHHKOB M3 MEAHLIX MW ARIOMUHHeSX NHC- §)

TOB (IOX83aH 03 MX OCTEXACHHA H TENAD-
H3OKHN) =7 ~=

a-— «Tpy€a B JMcTe»; 6 — enaacTHRA NMOC
NPOQUNKEPOBAHREI MHCT»; & — «ABa rodpH- 5

POBaNAKIX ARCTED
P N
e ]
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HauGosbinell TenyoaKKyMyJipyiolleft CnocoGHOCTHIO, 103-
TOMY MOKET HMeTh HaHMEHBIIYIO TEMIEPaTypy TEIJIOOTAa-
IOlIMX TOBEPXHOCTEH, CelOBaTeNbHO, H TEMIEpaTypy Ten-
noHocuTessi. B CBE3H ¢ PACIIONOXKEHHEM COJHEYHOT'O TeIo-
NMpHEMHHKA BHIe OTONHTENbHHX NPHGOPOB, KOTOPHME B
AAHHOM CJyyae MOryT GHITB 3ajieJlaHHEIE B HOJ H INOTOJIOK
HarpeBaTeJbHbIE SJEMEHTH H3 MNACTMAcCOBHX TPY6, IHp-
KYJISNHMST TENJIOHOCHTEJIS BO BpeMsi paGOTH TelloNpHEeMHHKa
JOJKHA GHTb HACOCHOR.

Ilockonbky coyHEUHBI TEIJIONPHEMHHK H YacTh TPyG6o-
NPOBOJOB CHCTEMH! GyyT OMBIBATHCS HAPYIKHBIM BOBLYXOM,
KOTOPHIl MOXET HMeTb OTPHLATEJLHYI0 TEMNepaTypy, Ans
HaIeXKHOH PaGOTH CHCTEMBl B KaueCTBE TENJIOHOCHTEJISt
cileflyeT HCMOJIB30BATL HE3aMep3alolllylo XKHAKOCTh; IPOXO-
AsilIMe CHApy»KH TPYOONPOBOAHB MJisi YMEHBLICHHS TEIVIONo-
Tepb JOJIKHH HMETh XOPOILUYIO TEMJIOH3OJSIIHIO.

Ha puc. 140 moxasana NpHHNMIHaJIbHasi CXeMa pac-
CMATPHBAEMOM CHCTEMBI C TEIVIOH3NyYaloLIell naHensio B 10-
TONKE K JOTOJIKHTE/bHEIM KMIKOCTHEIM aKKyMyJSTODOM
Tenyia, pasMelllaéMBIM B NofBase. DTa cHCTEMa HMeeT JBa
pexkuMa paGOTH: MEPBHit— OpH HANHYMM COJHIA K TOHO-
rpeBa TEIVIOHOCHTENS (TeMnepaTypa XHAKOCTH B Touxe A
HHXKE, YeM B TO4YKe 5), BTOPO#— NIpH OTCYTCTBMM CONHIA
H TIOROTrpeBa XHAKOCTH (TeMnepaTtypa B TOuKe A Bhine, ueM
BTOuKe ). i

Tlpe nepeoM pexxuMe paGoTaer Hacoc, KJanas 5 3aK-
PHT, 2 KJanaH 8 OTKPHT, IPONCXOANT 3aPHAKA KHUIKOCTHO-
TO aKKyMyJSITOPa TelNa, TENJIOHOCHTENb M3 HEro MOCTyma-
€T B TEIVIOM3NMyJalolyl0 IaHeNb, 3aTeM B TEIUIOMPHEMHHK
¥ H3 HETO ONSAITh B XHAKOCTHHIX aKKyMYyJIATOD.

Tlpu BTOpPOM peXHMe HacoC M TENJONPHEMHHK He palo-
TaloT, KJanak 5 OTKPHT, a KJanax 8 3aKpHT, TEIJIOHOCH-
TeNb BCMEACTBHE €CTECTBEHHOH IHPKYJSIHH MOCTYNAeT M3
JKHKOCTHOTO AKKYMyJsiTOpa TelJa B TENJOH3NYYA0yio
NaHENb ¥ M3 Hee OGPATHO B aKKYMYJSTOP.

TIpu OTCYTCTBHH COMHNA M TelNia B AKKyMYJNSTODE CHH-
KAETCH TEMNepaTypa B OTANJHBAEMHIX NOMEIUEHHMSIX H aB-
TOMATHYECKH BKNIOYAIOTCS YCTAHOBJIEHHHIE B HHX SJEKTpH-
YeCKHE OTOMHTeJbHbie NMPHGOPH, ABTOMATHYECKY BBIKJIIOYA-
OHeCst TIPH MPEBLIIEHHH 3aJaHHON TeMINepaTyPHL

JIOTMOTHHTENLHEIR SJAEKTPONOOFPER MOYKHO GHIJIO GHl BHI-
TIONHATH € MOMOIILIO 3NEKTPOHATPEBATENS], YCTAHOBJIEHHOTO
B JKHIKOCTHOM aKKyMYJISITOpe Temsa, NIPH STOM He NoTpe6o-
Bajack OH YCTAHOBKA SNEKTPOOTONHTEJNBHHX MPHGOPOE B
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fyvapllilas MaHeNh € PErHCTPOM W3 TPYO: € — IKHAKOCTHBI AKKYMYAATOp Tenna;
5 — apromMaTHYeCKH KJanaH o [{ €8, Korpa
paTypa B TOUKE A Goxbwe, wem B Touke B); 6 — Ha-

coc {; , HOTA& ypa B Touke B OKa-
aciBaercs GoJiblle, YeM B Touke A); 7 — SAEKTPOOTONHTENBHBE NPHEOPH {aBToMa-~
THYECKH npH pPaTypBl HHIKe JonycTHMOft
H BLIKNIOYAKTCA NMPH NOBEIUEHKH Gosee weM Ma 1°C Bhwe sajianuof); & — em-
# Kianan 3 KOTja TeMme-

paTypa MHAKOCTH B TOUKe A OKashBaeTCs MEHDBINE, YeM B TONKe B}

noMerlenty. OfHAKO HAZEKHOCTE HEHCTBHS TAKOTO yerpoli-
cTBa GHNa 6Bl MEeHbLIE HAJEKHOCTH AeHCTBHS JIByX He€3aBH-
CHMEIX CHCTEM, B KOTOPHIX K TOMY K€ HaJNHYHE MaJIoHHep-
LHOHHEIX 3JIEKTPOOTONHTENBHEX NPHGOPOB GyneT cnocobeT-
BOBaTh GoJiee IIOJTHOMY HCIIOJIb3OBAHHIO COJIHEYHOH SHEPrum
Puc. L41. Mpumuanwanesas cxema yer-
Doitcrea 0

€ MCHOIL30BABMEM cOMHeuHON SHeprum
1—7en 2—Ten;

TOP (eMKOCTB, S2NONHFEMas raAbKolt);
3 ¥ 5— BeHTHAATODE, obecnieanzaiomue
LMDKYJIAUHIO - BO3JlyXa COOTBETCTREHHO

MeXAY TeIOAKKYMYJSTOPOM H OTAIVIH-
BaEMEIM MOMEILEHHEM H MEXLY TenJo-

H T
4-— oTanaHBaeMoe nomemenHe
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H NOANiepXAHHI B OTAlUVIHBaeMHX NOMELIeHHsIX GoJiee paB-
HOMEpHRHIX TeMIepaTyp.

CHCTeMy OTOIVIEHHS!, MCNIOJB3YIOLIYIO SHEPruio cosuua,
MOJHO ABTOMATHYECKHM BHIKJIO4ATh C NOMOLIbIO AAT4HKA,
wacTpoertoro Ha 0,5—1° C Gosbllle, 4eM JATYHKH, BHIKIO-
YAIOLIHE SJIEKTPOOTONHTEIbHEIE IPHOOPHL.

PaccMaTpHEaeMyIO CHCTEMY OTOMNJIEHHS LeJecooGpasso
NPHMEHSTh B SKCIEPHMEHTANbHOM CTPOHTENLCTBE B I0MHEIX
M IOTO-BOCTOYHHIX pafioHax € GONbUIHM YHCJOM COJIHEYHBIX
AuHefll B 3HMHeE BPEMs TOfia. N

Tlpu GosbIUOH CTOMMOCTH He3aMepsalolllei JKHAKOCTH B
KayecTBe TEIIOAKKYMYJIHPYIOllell HAKOCTH H TelJIOHOCH-
Tens, 0GOTpeBaloIero TeIUIOH3JyYalollylo naHe/b, Neneco-
o6pasuee npHHHMATh BOZY. B sTOM cllydae B KHAKOCTHOM
AKKyMyJIATOPE TemNia JOJKEH PasMEIaThCH 3MECBHK, Ue-
Pe3 KOTOPHi TEIJIO OT He3aMepsaiolllelf KHIKOCTH nepeia-
ercs Boge. Ilocnenusst GyfeT NHPKYJHPOBATL MO 3aMKHYTO-
My KOHTYDY MeXiy aKKyMYJATOPOM H TeINOH3Iy4alolleh
NaHeNBI0 B pesynbTaTe AeHCTBHS IPaBHTAIHOHHHX CHIA.

HsBecTHH [MeHCTBYIOLHE SKCIEPHMEHTAJbHHE CHCTEMH
OTOIJIEHHS. C HCNOJbL3OBAHHEM COJIHEYHOH SHepPrHH € TEemyo-
HoceteneM pospyxoM (pEc. 1.41). B TennonpHeMEHKax
STOH CHCTEMH! BO3AYX NHPKYNHPYET C NOMOILBIO BEHTHNSATO-
pa. AKkyMyJIHpOBaHHe TeIlNa MPOHSBOAHTCH B €MKOCTH, 3a-
nonHenHo rasbkofi. TIpH OTCYTCTBHE NOCTYIVIEHHS Tellsia
OT CONHIA BO3AYyX, IIPOXOAs 4Yepe3 IPOCTPAHCTBA MeEXKAY
ranbkol, OTGHPaeT AKKyMYJHPOBAHHOE TajbKOH Temwo H
nepefiaeT ero B OTAIUIHBAEMOE NOMeELIEHHE; TEIVIONPHEMHH-
KH B 9T0 BpeMsi He paGoTaioT. [IpE HaNHuKK CONHEYHOH pa-
JHANHE H pa6oTe TENJONPHEMHMKOB B OTAITMBAaEMOE moMe-
LUEHHE NOCTyNaeT BO3JyX, HArpeTHil HeNocpejCTBEHHO B
TEeNNONPHEMHHKAX.

ITopoGHast cHCTeMa OTONJIeHHs OCYIIECTBJEHa, 1O pa3s-
paGotkam ¢Eauxo-TexHuueckoro uucthTyTa AH VsCCP, B
1975 r. B OFHOSTAXKHOM 3AaHHH Iowajbio 102 M2 ¥ o6be-
MoM 314 M8 npH o6uieil IIOLafH TEMNONPHEMEEKOB (resmo-
Bos/iyxoHarpepaTeneli) 74 M2 U ofbeMe TemIOaKKyMYJATo-
pa ¢ rpaBueM 10 M3, TIpoBenennne HCCJIe/IOBAHKS TIOKasalH,
YyTo NPH HapyxHHX TeMmeparypax 0—5°C skcnepumen-
TasbHOE 3[aHHE He HyXK/aeTcsi B JOTOJHHTEIBHOM OTOIJIE-
HMH.

JInsi BOBMOXKHOCTH HCTIONIb3OBAHKHS TEIION PHEMHHKOB,
B KOTOPHIX TEIJIO BOCIPUHKMAETCS MHAKOCTBIO M, B HACTHO-
CTH, BOJOH, INpPEANAraloTCs BO3JYLIHO-BOAAHHE CHCTEME
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orotutens (puc. 1.42). B Hix Témn0akkyMyssTOp mpedcTas-
N5eT co6ol eMKOCTD, 3alOJIHEHHYIO [afibKOR, BHYTDE KOTO-
poit pacmosoxen Gak ¢ Bofoll. Llupkyampyolas ¢ noMo-
b0 HACOCA BOfAA NPH HaJHYHH COJHIA NOROTPeRaercAd B
TeNJONMPHEMHHKaX. Temno yepes cTeHkH G6aka ¢ BOpoi
nepejiaercs rafbke H OT Hee BO3AYXy, O6OrpeBalomeMy o-
MeleHHe H LHPKYJHDYIOLIEMY NOJ AeHCTBHEM BEHTHJSTOpPA.

PaccMoTpenHHe CHCTEME! OTOILIEHHS € HCTOJb3OBAHHEM
COJIHEYHOH SHeprnn TpeGyloT EYGNEPYIOIIEr0 HCTOYHHKA
TEMa, TaK KaK DIpPH HCNOJb30BAHHH TOJBKO COJIHEUHOMH
SHEPrHK PasMepH TEIJIONPHEMHHKOB H aKKYMYJATOPOB MoO-
Jy4aloTCs noka 4pesMepeo GonbiunmM. OfHAKO HMEOTCS
HOIHITKH CO3faHHs cHCTeM Ge3 fyGnepa, B YACTHOCTH C NO-
BOPAYHBAIOLMMCS 32 CONHLEM TEeNNONPHEMHHKOM (4YTOGH
JIyUH ero Majajd Ha TEelJIOBOCIPHHHMAIOIIYIO NOBEPXHOCTD
Becerja NepnesiukynspHo), BCJEACTBHE YEr0 yBeJHUHBaeT-
s 3QEKTHBHOCTb HCTOB30BAKNS COJHEYHOH SHEpIHE.

C nenbio Gollee MOJHOTO HCMONBSOBAHKS TeIIa COJMEN-
MOH SHEPrHH HMEIOTCA MPEANONKEHHs N0 BKIOYCHHIO B CXe-
My OTONJIEHHS! TEIJOBHX HAcOCOB, KOTOpHE HarpeBalT Bo-
Ay B 6aKax-akKyMyJATOpaxX Tellja B HOYHOE BPEMS, KOTHa
SJIEKTPOSHEPTHA OTNYCKaeTcs N0 JILIOTHOR LieHe.

HHCJE HOBeffIlIMX HayYHO-TEXHHYECKMX PpaspabOToK,
MaTpPABJEHHHX HA CHH2KEHHE CTOMMOCTHM CHCTEM OTOMJIeHHS
C MCHOJB30BAHMEM COJHEUHOH SHEPruM, CJEIyeT HasBarlb
paspaGoTKy CONEBHIX (JATEHTHHIX) TeIVIOAKKYMYJATOPOB.
B nux B KauectBe cpesnl, akkyMysmpymomeft Tenso, nprme-
HSAIOTCH COJIH, KOTOPHE NPH oOnpejeseHHOH CpaBHHTENBHO
HEHBBICOKOH 7eMIepaType H3MEHSIOT CBOE arPeraTHOE COCTO-
suue. TIpy narpesanuB M nepexofie K3 TBepAOH ¢asH B
HKHUAKYI0O TaKHe BellleCTBa INOIVIOI[AIOT SHAYMMHTENBHOE KOJH-
HECTBO TeNNa. ST0 Temo BHOBb OTA2€TCS TPH OXJAKAEHHH
(nepexone cosH B TBEpAOE COCTOSHHE). Ilpu npuMeHeHH: B
TENNOAKKYMyNATOpax cpef ¢ (asOBHM NPEBpAEINEHHEM HX
PasMepH SHAYMTENLHO YMEHbIIAKTCSH N0 CPABHEHHIO ¢ pas-
MEpaMH BOARHEIX HJH T[ANEYHHX TeN/IOAKKYMyJsSTOPOB.
Tak, Mo gausEEM dupMu «Solar Incorporation», pas moma
mwioane0 140 M2 obpeM TeINIOAKKYMYJIATOpa 3aHHMaer
3,1 M8 [41].

IlpencraBasior HHTepec paspaGoramwme B CUIA nas
MHIHBHAYANbHOTO CTPOMTE/IBCTBA YNPOIIEHHHE KOHCTpYK-
LHH COJIHEYHOTO TEIJIONPHEMHHKa B KOMGMHALHH C JaTeHTe
HHIM TENNOSKKyMyasTopoM. OfiHa H3 CXeM Takoro ycrpoft-
CTBa TpeAcTaBsena Ha puc. 1.43 [41]. B1o yerpoficTeo yera-
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Prc. 142, TIpHHOEnMAJLHAA CXeMa Iﬂa@x
yeTpoficTBA BO3JAYUINO-BOASHOLO OTO-
HAEHHS C HCTIONBL3OBAHHEM COMHedHoft

e Puc. 1.43. Cxema ympou(es-
1 -- TenNonpueMAuK; 2 — ra/bKa, 8a- HOli KOHCTPYKLKH CONHEYHMOro
T Top; 8 — TENJONPHEMARKA B  KOMGH-
6ak ¢ BOAON, HAXOAAMMACSK B Tennao- HALMHM C JATEHTHHM Tell1o-
AKKYMYAATOpE, ©OT x:-mporo Tenno 2AKKYMYAATOPOM
nepefaercs raxbke; 4 — BEHTHAATOP,
oﬁgcgﬂunammnn UMDKYJALHIO ngg- I — natentnag TEMACAKKYyMY-
AyXa MeXLy H naHean; 2-— npo-
OTaINTHBAEMEIM NOMELIeHHEeM; 6 — Ha- 3pavHLIA AR CONHEMHBIX Ay~
€oc, ©OCeCTICIMBAIONHE LHPKYJISAIHIO ::sml;?w;: 33;)::3“‘%; 52;:
BOAbl MEXNY TEIJONPHEMHAKOM M & peryamponosneit

6aroM ¢ Bojoft CTHE;
Knanan

HABJIMBACTCS C HADYKHOH CTOPOHH HapYXXHOH CTEHE H
pabotaer Ge3 KakHX-NHG60 noGynutenedf, OHO COCTOHT H3
BePTHKAJBHOK JIATEHTHOH TeIJIOAKKYMYJHPYIOLIei NaneH
1 H 1po3payHOro ANs CONHEUHHX Jydeli KOXyXa 2; ¢ moMe-
LIIEHHEM STO YCTPORCTBO COENHHSETCS Yepes BEPXHEE H HHXK-
nee orsepctusi 3 H 4. CospeyHoe Tenyno BOCOPHHHMAaeTCs
HEeIOCPEeCTBEHHO TeNJOaKKyMyJIHpYIoute#t nauesbio H nepe-
[aeTcsl B NOMellleHHE BO3AYXOM, NPOXOASIIHM Yepe3 npocT-
PAHCTBa MEXJy MaHeNbl0 M KOXKYXOM H cTeHOH. HacTHunO
Tenso B NOMELeHHE NEPEXACTCH YePe3 CTEHY, HarPEBAEMYI0
JNYUEHCNYCKAHHEM H KOHBeKIHell TeItoaKKyMyJHpyouled
nadenbo. KoJIHYeCTBO INPOXOMAILEFO OKOJIO TENJIOBOCIDH-
HHMaIOIlell H TeNJOAKKYMYJHpYIOllel naHesnH BO3JyXa ap-
TOMATHYECKH PEryJIHPYeTCs KJIanaHoM 5.

HMeloTcss H ApyTHe HAayYHO-TEXHHUECKHe Pa3paGOTKM IO
HCIIONB3OBAHHIO COJIHEYHON SHEPIHH AN OTOIJIEHHSI H OX-
Jlaxaenus: 3fanuil. OuH Befyrcs He Tonpko B CIIIA, rae
cpeiHee TOCTYNJIEHHe TeMJa OT CONHLA 34 TOA B IOMHHX
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wratax cocTaBnsier 7,6 rJIx/M?, Ho Takxke B Auryimu, ®PT
M JPYTHX CTPaHAX, HaXOASIIHEXCH B ceBepHoii EBpone, rue
CPelHee TOCTYIVIEHME Telsa OT COJHLUA cocTaBnsier 3,1—
3,8 rJIx/M2 B rof.

JIpyruM GeCTONNHBHHM HCTOUHHMKOM TENJa, KOTOPHIA
MOKET HCIONMb3OBATLCH ANl TEMJIOCHAGKEHHA 3MaHE{l, BH-
AUMO, ¢ MeHBIIHMM 3aTpaTaMH, YeM IPH HCHOJNb3OBAHEH
COJIHEYHOH SHEPTHH, SIBJASIOTCS IeoTepPMaNbHEE BOAH, HMe-
IOLIHecst Bo MHOTHX Mectax Tepputopus CCCP. Teorepmans-
HHE BOAH B DA3JIHYHHIX PafioHaX BCTPEYAIOTCH Ha pasHOMR
rny6uHe ¥ KMeIOT PasSMYHHE TEeMIEPaTyPH K XHMHJYecKHE
cocTaB. B o6yacTsix akTHBHOR BYJNKAHHYECKOH HEHTENBLHO-
cti (Kamuatka, KypHibckue OCTpoOBa) NOA3eMHEIE TepMEl
TIPOAIBASIIOTCH HaeOonee Gypro. IlepHopEuecku AeficTBYIO-
1He NMapoBHAHHeE (OHTaHH — refizepH, BHOPOCH HarpeTHx
rasoB — QyMaposIiiEl, ropsiuHe KIIOYH, HCTOYHHKH H 03epa
€JXETOIH0 BHHOCHT 3/I€Ch Ha IIOBEPXHOCTh OTPOMHOE KOJIHYe-
CTBO Tenna.

Onunako HanGonee nenecoo6pa3Ho IONYYaTh TOPSYHE
TIOA3EMHEIE BOAHI, faXe B MECTaX €CTECTBEHHOTO H3JNKBA HMX
Ha IOBEPXHOCTDb, YEpes CNeENHANbHO NPOGYPEHHHE apTe3H-
8HCKHE CKBaXMHH. JIeGHT H TeMrnepaTypa BOAEI, BEIBOAH-
Moit Ha IIOBEPXHOCTb CKBAXKHHOM, KaK IPABHJIO, OTJIHYAIOTCS
TIOCTOSIHCTBOM JIJIst JIIO6GOTO BpEMEHH TOfA.

TeoTepManbubie BOIB KJIACCH(HUHPYIOTCH 1O TeMIepa-
Type, KUCJNOTHOCTH, CTEIICHH MHHEDAJH3AIlHM, MKECTKOCTH H
HEKOTODHIM IDYTHM CBOBCTBAM.

Tenesuc reoTepManbHEIX BOJ ONpEReNsercs KnacCH(pu-
Kanuell 10 rasoBoMy cOCTaBy. Pa3nuyaloT msaTh OCHOBHBIX
THINOB IeOTEPMAJIbHHX BOA: CEPOBOJOYIJIEPOAHHE, YIIEKHC-
JTHe, 830THOYIJIEKHCIbIE, A30THHE, MeTaHOBHE. KpoMme TOro,
TeoTeépMasbHble BOAH YACTO HASHBAIOT MO NPeobiafaroiHM
B HHX XUMHUYECKHM COJISIM, HANPHMep, XJIOPHAOHATPHUEBHE,
cysbdaTHOKANBIHEBEHE, KDEMHE3EMHCTHE K T. [

TeoTepMannHEe BOIEH MOXHO KOMILJIEKCHO HCTIOJB30OBATH
Jnisi BHPaGOTKH SJNEKTPOSHEPTHH, TEIVIOCHAGHKEHHS K NOGH-
YIH XHMHYECKH HEeHHBIX BeLecTs.

Hcnonn3opalue reotepManbHEX BOJ BechbMa Lesecool-
pasHO AJisi TOPAYEro BONOCHAGMKEHHS!, IOCKONBKY NDH 3TOM
OHH MaKCHMaNbHO OTAAIOT CBOE TEIJO, @ IpH IofaYe reo-
TepMaNbHBIX BOX Ha HENOCpelCTBeHHHT Bopopaz6op (Gea
TEMNOOGMEHHKKOB) CHHMAIOTCH  BONPOCH HX OTBENEHHS.
Ilps wanmyny noTpeGurenefl ropsiwelf BOAH TreoTepMalb-
HEIE BOJIB CJEAYET NMOA&BaTh AJIST FOpSYEro BOJOCHAGKe-
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EHS flaXke B Te 3[aHHS§,, KOTOPHE OTAlIHBAIOTCH OT APYroro
HCTOYHHKA TellNla, HATIDHMEP OT KOTEJNBHOR (Tak Aesaercs
B Bynanemurre, rae HCIONbL3OBaHHe Te€OTEPMaJibHHIX BOA 0CO-
GeHHO PasBHTO H JABHO MPHMEHSIETCS) .

Oco6eHHO BET'OJHO HCTIONBL3OBATH TEIJIO NOASEMHHIX BOA
B palioHaxX, yAaJeHHHX OT MecT AOGHYH TONJHBA, TAE reo-
TepMajibHast BOKA SIBJSIETCS TOYTH €JIHHCTBEHHBIM MECTHEIM
HMCTOUHHKOM TemnoBofi sHepruu, TIpH MCNOJB30BaHHH reo-
TepMaNbHLIX BOJ, ANS TENNOCHaGMKeHHSt MCKJIOYaeTcst Ta-
JKeJIBlil TPYA IIaXTEpoOB H KOuerapos, He TPeGyeTcst TpaHc-
TNOpPTa AJNsSi TNEPEBO3KH TONJHBA M 30JH K HE IPOHCXOXHT
3arpsi3HEHHs] BO3AYIIHOTO GaccefiHa NMPOAYKTAMM CrOpPaHMs,
KaK 1TIpH TEINOCHAGXKEHHH OT KOTeJbHBIX, TOLl Han oro-
NHTEJBHEX Teyell, €CJAE OHM PaGoOTAlOT Ha TBEDAOM MHJIK
HIKOM TOILNHBE.

Llesecoo6pasHOCTh HCNOJNB3OBAHHS TeNJla reoTepMalib-
HBIX BOJA AN TelJOCHAGMKEHHS ONPEfeNsieTcs MHOTHMM
¢axTopaMy, HanpHMep, MeCTHHIMH YCJIOBHSIMH Dafioa NO-
Obiy, HEoGXOAAMOil ray6uHOl GypeHusi, TemmepaTypo#t
JeGHTOM BOJIHL

Jlaxe NpH CAEAYIOLIMX CPABHETENLHO MeGIaronpHsITHHX
YCJIOBHSIX MCTIOJIL3OBAHHS TelJa IeOTePMasbHBIX BOA:

FnyOMHA CKBAXHHH . . . . . . . . « . . 500 M
He6HT CKBaXKHHH . . e . 30 T/q
TeMmepaTypa reoTepnawaux 5011 5 — 70°C

CTOMMOCTb COOPYHEHHA CKBaXHHEI BMecTe ¢ 06o-
PYZROBAHHEM, 3MaHHEM H HACOCHOM YCTaHOBKOMH
AfR NOJNATM TepMaJIbHON BOAH B CHCTEMH OTON-

JeRHR . . . 50 THC. py6.
Temmnepatypa cﬁpacunsemoﬂ BOAM TI0CAE HONOMb-
30BaEMA . . . . - - [ 40°C

CTOMMOCTb HCTIONIb30BAHHOTO TENNa IO IPHBEJEHHHM pac-
veraM Ha 30—409% MeHbIle CTOHMOCTH TEINa, NOJyJaeMoro
or T3L1 [10]. I1pu s5TOM GOABINYIO JOMIO B SKCINyaTAUHUH-
HBIX PacXoflaX, CBSI3aHHHX C HCIOJb3OBAaHHEM TENJa reo-
TePMANBHHX BOA, COCTABJSIOT AMODTH3AIKOHHHE OTYHCNE-
Husl — 80Y%, ocTasbHHe 209 NpHXOAMTCS Ha sapnJiaTy oG-
CIYXHMBAIOIIEro NepcoHaNa H CTOMMOCTbL  SJIEKTPOSHEPrHH,
pacXollyeMOli Ha TPAHCIOPTHPOBAHHE TeoTepPMaJIbHOR
BOJIHL.

Jlnsi pemieHuss MHOTHX CHEnHM(GHYECKHX BONPOCOB, CBS-
32HHBIX C YCTPOMCTBOM CHCTEM OTOIJIEHHS, paGOTAIOMKX Ha
reoTepMaJibHEIX BOAAX, HEOGXOAEMO NPOBEJECHHE PANA 9KC-
YlePHMEHTAJIbHBIX H 3KOHOMHYECKHX HCCTeOBAHMA, YyacTo
PA3MHYHHX B 3aBHCHMOCTH OT CBOWCTB TeOTepMAaJibHO# BO-

88

AH. OHaKO HEKOTOpHE PeKOMEHIAIHH 10 YCTPOHCTBY CHC-
TeM OTOIVIEHHS Ha reoTePMaNbHBIX BoflaXx MOryT GHITb fa-
HEI Y€ cefiyac.

Bo Bcex caywasix mpexje Bcero AOMKHAa GHTb OuEHeHa
BO3MOXKHOCTh  HENOCPEACTBEHHOH IIOfAyH I'eOTepMasibHOM
BoAH (6e3 npeApapHTENLHOH €€ OGPabOTKH) B CHCTEMY
OTONNeHHA, 3T0 onpesefsiercss KOPPO3HOHHEIMH CBOHCTBa-
MM BOJH, a TaKxe KONHYECTBOM H INIOTHOCTBIO BHINAJalo-
H{er0 H3 Hee 0CaJIKa; yKasaHHHe (PaKTOPH JONKHE Onpese-
JNATHCA AJS KAXKAOTO MecTopoxkjenHs. IIpH srom B psime
CAydaeB OKaxeTcs uenecoo6pasHuM yalleHHe arpecCHBHHX
rasoB Ha MPHEMHOM NYHKTE IeOTEPMANBHHX BOK € NOMOL{BIO
MeXaHHYeCKHX H XHMHYECKHX JerasalHOHHBIX YCTPOHCTB,
Jns nperoTBpallleHHsl BHINAfEHHS cojelf B CHCTeMax
OTON/eHksT BO3MOXHO IPHMEHEHHE IOBEPXHOCTHO-AKTHB-
Heix pemects (rexcaMeTnedoc)aT, OpraHKHYecKHe NOGABKH
jl Bp.), YAEPKHBAIOIMX BHIAJAIONHE COMH B KOJJMOHAHOM

ase.

Ecnu o6paGotka reoTepManbHOH Bojb nepen nopayeit

B CHCTeMy OTOIJIEHHS He pacT HeoGxopumoro 3dexTa,

TO AJSl HCMOJIL3OBAHHS TeIa S5TOH BOAH YCTAHARAHBAIOT
“TeNIIOOGMEHHHKH, B KOTOPHX NOAOrPEBACTCH APYrasi BOAA,
PKYJHDYIOUIasl B CHCTEME OTOTIIEHHS!.
B Tex cayyasix, KOTfla reoTepMasbHasi Bofa CHJIBHO ar-
8CCHBHA HJIH MHHEPANH30BaHA, B CBSI3H C YeM CTEHKH Tell-
DOOMCHHHKA GHCTPO KOPPOIHPYIOT HJIM 3arPSI3HSIOTCS OT-
€HHSIMH, IPEASIaTaeTCsl NPHMEHSTh IPOMEKYTOUHHK
potboGHHu Tennonocutesb (3). CyTb 3TOro npeasioxe-
Uiy COCTOHT B TOM, YTO reOTepMaibHas BOfa BHAYase Ha-
'%pnae-r B KOHTAKTHOM TeNNoOGMEHHHKe (C HeNOCPENCTBEH-
"HMM CONPHKOCHOBeHHEM) rHAPOGOGHEE  TeNJIOHOCHTE,
HRIpuMep wmaclo. B ApyroM Tennoo6MeHHHKe TEINO OT
$TOT0 NMPOMEKYTOYHOTO TEIVIQHOCHTENsI Iepefaercs Bofe,
EWPKY/Mpyoilefi B CHCTEMe TEIVIOCHAGKEHH ST,

B 7ex cayyasx, KOrfia reorepManbHas Bofa MJM BOAa,
Harperas reoTepManbHoll BOJON, HMEET HENOCTATOYHO BHI-
COKYIO TeMIepaTypy, BO3MOXEH JAOTPeB TOH MM IPYroil Bo-
OH B KOTAAX HJH APYTHX BOAOIOZOTPeBaTelsiX, HalpHMep
SJIeKTpHyecKHX. BoamoxeH Takxe forpeB noMemenuit (npH
HHSKOH HapyXHOf TeMIepaType) CHCTEMOH OTOIIEHMS,
pa6oTaiomeR OT APyroro HCTOUHKKA TenNa.

Ecan reotepManuuble BOAH NOJAIOTCS HENOCPeICTBEHHO
B CHCTEMY OTOIUICHMS, TO €€ YCTPOHCTBO M SKCIJIyaTalHs
HMEIOT CBOIO CllelHHKY.
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3 Puc. 1.44. NpMHLMNHAABEAR CXeMA OTO-
r njerus (€ KBapTMpHOR paspoAxofl) Ra
5 § FEOTEPMATBHBIX BORAX
=
4 l ﬁ fl f — Tpy6onpopoa, TORAIOWHR ropavyio
0 iJ reOTePMANBHYIO BOLY: 2 — PHADABJIHNE-
CcKkuli sartBop; & -- aTMocdepHas rpydxa.

PHO-P
o T o DO e M e B s | c onﬂo-rpyﬁnuu
2~ nar HBIM
AJA PeryfupoBKH 10 nosnyxy, 6 — Bo3-
AYXOCOOPHHK; 7 — OOpaTHBilf TpyGompo-
BOA c oxsaxcienHofi soaofl; & — siesa-
T0p; 9 — OGBOIHAS JHUHMS B OGXOR SJe-
BaTOpa; 0 — BEHTUML RAR CNYCKa BOAH
7 g 1y cnctent; 11 — 32NIOpHLIR BEHTHAL AN
\ 12 — aunMa Ans BRIDYCKA
77 u: CHCTEMBI OXJIA3K REHHOR BOJE

1~8
2 10 7

Tax, npx HaJHYHH ONACHOCTH BHIAJICHHsI OCajKa AJf
ocnaGnes st STOrO sBJIGHMS HJIE TIOJIHOrO €T0 yCTPaHEHHSt
cllefyeT TOJJePHHBATL JOCTATOYHO BHICOKYI0 CKOPOCTB
JBH2KEHHS] BOAHL. 10STOMYy HEOGXORHMO OTKAa3aTbcs OT KO-
JIHYECTBEHHOIO DETYJNHPOBAHHs NOAAYH TEIJIa B OTANJIHBae-
MHE NOMEIIEHNs HIH PEryJIHPOBAHHS <IPOIYCKaMH» (NepH-
OHYECKOH OCTAHOBKOM [BHMKEHHS BOAH), a CJENyeT NpH-
MEHSITb KayeCTBEHHOE PeryJHpOBaHHE C INOMOIIBIO SJseBa-
TOpOB ¢ GalinacaMu WJH CMeCHTeJIbHHMH HAcoCaMM, KOTO-
pHE IPH TOBHILEHHH HAPYIKHOH TEMNEPaTypH AJisi CHIXeE-
HHSl IIOCTOSIHHOE TeMIepaTyphl reoTepManbHOK BOAE OGec-
neyHBaNH GH TOAMEIIMBAHHE OXJIaXJAEHHOH BOJH M3 CHC-
TeMHL

Bce CHCTEMH OTONJIEEMsT Ha reoTepMasibHhX Bopax (puc.
1.44) Bo HabexaHMe YaCTHYHOIO HJIH IIOJIHOTO ONOPOXKHE-
HESl, CIIOCOGCTBYIOLIEIO KOPPO3HH, MHONMKEH CcHaGHaThCA
PerynsTOpaMH JaBJICHHs «f0 Ce6si» Ha BRXOXHHIX OGpPaTHBIX
JIHHHAX HAM THAPABJHYECKHMH 3aTBopaMu. [locaenuue
npeacTaBasioT co6oét mnepeBepuytyio U-o6pasuyio Tpy6y,
Bepx KoTopoli (coenuHsieMHR ¢ atMocdepoit) Jomxer GHTH
BHIIE BCEX 9JEMEHTOB CHCTEMH oromsieHus. Onyckras nu-
HHSl 3TOTO 3aTBOpA NOA AefiCTRHEM NOCTOSIHHO HaXOASILIero-
c5i B Heil KHCJIOPO&a BO3JyXa CHJBHO KOPPOSHPYET, N03TOMY
ee Jnyyllle BHIOOJHATL H3 KOPPO3HOHHOCTOHKHMX MaTepHa-
JIOB, HAaNIPHMEP M3 IJIaCTMACCH.

JNs 5THX CHCTeM HenesiecooGpasHO TPHMEHSTh pafHa-
TOPH PACHPOCTPAHEHHHX THIOB, OGMAfAIOLIAE CpaBHHTENb-
HO GOJIBLIOH €MKOCTBIO, B KOTOPHIX BCJEACTBHE MAJIHX CKO-
pocTeft ABHMEHHS BoAH OCTaloTest ocafikH. CHcTeMu oton-
JIEHHS] C arpecCHBHLIMH TeOTePMaNbHEIMH BOAAMHE AOMKHE
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OHTH TepMeTHYHE], TOTOMY MHOTOUKCJICHHEIE HHINEJbHEIE
COE[HHEHHS B PafHATOpPax TaKke HexelaTeNbHH. Benen-
CTBHEe MaNOi KOPPO3HOHHOl CTORKOCTH COBEPIIEHHO HEINpH-
eMNEMBEIME CJIEyeT CYHTATh OTONMTE/]bHHE NPHGOPH M3
CTAJILHEIX JIHCTOB.

B cucTeMax OTOIVIEHHS Ha reOTEPMANbHEIX BOAAX pac-
YeTHHIE TEMIEPATYPH ropsiyefi BOAH, KAK INPABHJO, OKashH-
BaloTCsi GoJlee HH3KHMH, YeM B CHCTeMAaX, NPHCOEAMHAEMBIX
K KoTeabHHM unu T3LL; nmo3roMy B EHX B GONBLIMHCTEE Cay-
4aeB CTABATCH OTONHTENbHEIE MPHOOPH C yBelHYeHHOHM (1O
CPABHEHHIO C OGHIYHOM) TNOMAALIO MOBEPXHOCTH TEMJIOOT-
FayH. B CBH3H C STHM B CHCTEMaX OTOILIEHHS|, HCIOJb3YIO-
LIMX reoTepMalibHble BOAH, 11e/1ecO06PasHo yCTaHABJIHBATDL
Gonee NeIIEBEE H HeMeTaJJIOEMKHE OTONMMTEJbHHE IpH-
GopHI.

TIpH HenocpencTBeHHOl IOAAYe reoTepMasbHOR BOAB B
CHCTEMYy OTOIMJIEHHsi CKOPOCTb JBHIKEHHs BOAH BO BCeil CHC-
TeMme [oJpKHa GHITh He MeHee 0,3 M/c, 4TO cnoco6CTBYeT YHO-
Cy BHIIafaIoLIero 0cafKa.

Hau6onee NofXoAfIHMH  OTONHTEJBHHIME npHGOpaMH
JAJIST CHCTeM, paGOTAlOUIHX Ha MHHEPAJH3OBAHHHIX H arpec-
CHBHBIX TeOTePMAJIbHBIX BOJax, CJIeflyeT CyHTaTb GeTOHHHe
OTONKTEJIbHEE TIAHeJH CO 3MeeBHKaMH K3 TepMOCTORKOTOo
cTekNa [44] unu NnacTMacchl. 3TH 3MEEBUKH He NONBEpKe-
HBl KOPPO3HH, 4 IOBHIICHHAsi CKOPOCTH JBHIKEHHS BOJE B
HHX H THAPOQOOGHOCTL CTEKJa NPENATCTBYIOT OTJOXKEHHIO
ocajka. )

Tpy6OnpoBOALI CHCTEM OTOIVIEHHS CNeAyeT COeRHHATH
TIPEHMYIIECTBEHHO HA CBAPKe C MHHHMAJLHEIM KOJHYECTBOM
pe3b6oBEIX coemuuenuil. Ecin TeMnepaTypa TpaHcnopTHpye-
Moii BofiH He mpeBraer 70°C, To uenecoo6pasHo mpeMe-
HSITb HE CTajbHble, 2 KOPPO3HOHHOCTORKHE IJaCTMacCOBHE
Tpy6H. TIpy Gosee BEHICOKHX TeMIIEPATypax reoTepMasbHEIX
BOJl BO3MOXXHO NpPHMEHEHHE NOJHIPONHJCHOBHX, IOJNHSTH-
JIEHOBHX OGJIyYEHHBIX TPYG M CTaNbHHX TPy6, ¢yTepoBan-
HEIX BHYTPH TEPMOIIACTAMH.

TIpH HeBO3MOXKHOCTH NPHMEHEHHsI NMJIACTMACCOBHIX TPYD
BO BCElf CHCTEME DEKOMEHIYeTCsi KX YaCTHYHOE IIPHMeHe-
HHe, HANpHMep TOJBKO Ji OOPATHHX TPYGONPOBOAOB.
C.nenye-r HMeTh B BHAY, YTO NJIACTMacCOBEE TPYGH HE TOJb-
KO KODPOSHOHHOCTOfKH, HO B HHX MEHBIIe BEPOSITHOCTb OT-
JIOMKEHHS OCafiKa.

B cHCcTeMax OTOIJIeHHsi, paGOTaIOIIHX Ha TeoTepMalib-
HBIX BOJaX, ClieJyeT YCTAHABAHBATh KaK MOXMHO MEHbile
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3anopHO-peryNHpywoefi apMatypu. ITosToMy npexnoutu-
TeJLHEE NPUMEHEHHe KBapTHPHHX cxeM (cM. puc. 1.27),
rie BMeCTO YCTAHOBKH DEryJHPYIOIIHX KDAHOB Ha Kaabft

OTONHTEJIbHEI NPHEOP MOXKHO OGORTHCH OAHHM-IBYMst Kpa-

HaMM Ha KBapTHDY.

Buecto OGHUHOH CaNbHHKOBOfi 3aNOpHO-peryamnpyomet
apMaTypH 1eNecOO6pasHO YCTAHABJNMBATD GECCAJBHHKO-
BYIO C SNACTHYHEIMH AmadparMaMu (puc. 1.45). Ilna ymo6-
CTBA PEMOHTA BCE 3JIEMEHTH CHCTEMEl OTONNEHHS AOJKHEI
GHITL 110 BOSMOMKHOCTH OTKPHITHIMH H JIETKO JOCTYNHEIMH.

TIps OTCYTCTBHH GeTOHHBIX OTONHTENBHHX NaHenelt co
CTEKIFHHEBIME HJH IJIaCTMACCOBBIMM TPYGUATBIMH 3MeeBH-
KaMM MOXHO NPHMEHSTb GETOHHEIE TAHENH CO CTANLMHMH
3MEeeBHKAMH HJIH KOHBEKTODHL, XOTSI OHH MeHee KODPOSHOH-
HOCTOfiKHE, a4 TaKXKe BOSIYLIHOE OTOMJEHHE, NMOCKONBKY B
HeM TIPOTsKEHHOCTh TPYGOTPOBONOB, MO KOTOPHIM TPAHC-
MOPTHPYETCA BOAA — TEMJIOHOCHTENh, HEBENHKA.

OcoGenno 1enecoo6pasHO BO3AYIIHOE OTOIJIEHHE, COB-
MEIIEHHOE C BEHTHJANHEH, TAK KaK 1IPH STOM BO3MOXKHO Go-
Nee rayGokoe OX/aK[EHHe IeOTEPMaNbHBIX BOJ, Harpesalo-
HIKX HETIOCPENCTBEHHO HADYXKHHA Bo3lyX. 310 o6cTON-
TEJBLCTBO 3[€Ch TOpPa3/io BaxkHee, ueM NpH o6WYHON cHCTe-

Puc. 1.45. KoHCTPYSuMn OGeccabHHKOBOTO BEHTHAR (C SJRCTHUHOR Membpanok)
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Me TennocHaGiKeHHs:, TAe BOJa mocAe CHCTEM OTOIUIEHHS
BO3Bpalaercs o6paTHO.

Ecnu maoTHOCTH ocafika, OGpasylomerocss B CHCTEMAax
OTOINIEHHs! pH IOfAYe B HUX [EOTEPMANLHHX BOJ, NO3BO-
ASeT YRANsTb €10 NEpPHOAHYEcKoil NPOMHEBKOK (THIDaBIH-
yeckol Hjk THIPOTIHEBMATHYECKOf), TO B HYXKHHX MeCTaxX
CHCTEMH CJIEAyeT NPefyCMATPHBATL CIENHajbHble NATPyG6-
KH BJIs1 BO3MOXKHOCTH OCYIIECTBJICHHS TAKOH NPOMHEKH, a
OTONMHTE/IBHHE NPHOOPH NPHMEHSTb NPEHMYIIECTBEHHO C
NOC/eAOBATENLHEM IIPOXOKOM TEIUIOHOCHTENAs (3MeeBHKO-
Beie). Kanopudeph, paGoTaloliie Ha re0TepMaibHEX BOAaX;
AAIONHX OCANOK, AOKHH HMETb CHEMHBIE KDHIIUKH.

EcaH ymanuth OC8fOK H3 TPYyGOnpoBONOB u MpHGODOB
He TpeCTABJSETCH BO3MOXKHEM, TO TPYGONpOBOAH HEO6-
XOLMMO YCTaHaBJHBaTh C 3alacoM IO CEYeHHIO, a NMpHGO-
PH— ¢ SanacoM Ilo IUIomajH TOBEPXHOCTH Harpesa, obec-
MEeYHBAIOMMM HOPMAJbHYI0 DPAaGOTy CHCTEMBl K KOHHy ee
aMOPTH3AIHK.

PacumpHTensubie COCYAB B CHCTEMaX OTONJEHHSH, pabo-
TaIONHX CO CJHBOM TeoTepPMasibHHIX BOJK, He yCTaHaBJHBa-
10TCS.

Bonpoc 0 BHOGOpPe TeMNepaTypH OXJaXJeHHO# BOAH B
CHCTeMaX OTOIJIEHHS, pabOTalONIAX CO CJAHBOM reoTepMalnb-
HEIX BOA (C6pacHBaeMBIX IOCJE BHIXOA MX H3 CHCTEMHI),
B KaXKIOM OTHEJLHOM CJyuae JOJKeH PelllaThesi Ha OCHOBE
TEXHHKO-S5KOHOMHYECKOTO pacyeTa C yJYeTOM BceX MECTHHIX
¢$aKTOpoB: TeMiepaTypH AOOHBaeMOH BOAEH, AeGHTa CKBa-
KHHH, CTOHMOCTH COODYIKEHHSI H SKCIJIyATAlHE €e, CTOH-
MOCTH YAaJNeHHst BOXH TOC/e HCIIONb30BAHHS K 11P.

Ox/1aXXAeHHYI0 B CHCTeMe OTOIJIEHMS reOTepMalbHYIO
BOJly BeCbMa LeeCOo06Da3HO HCNOJMb3OBATH, HANDHMED, AJIS
TEXHMYECKOTO BOJOCHAGKenusi, 060rpeBa TEIJHYHOIO XO-
3fficTBa ¥ NPYTHX HYXKX.

1.10. OGaacTh npuMeHeHHs KBAPTHPHOTO
OTONNEHHS

CTaTHCTHUECKHE HAHHHE O TPHMEHEHHH KBap-

THPHOTO OTOTVIEHHsi B CTPaHe OTCYTCTBYIOT. ORHAKO MOXHO

BRIETh, UTO OHO PACIPOCTPAHEHO MPEHMYIIECTBEHHO B Ma-

JI03TaXKHOK 3aCTPORKE H TOYTH HE NPHMEHSETCSs B MHOro-
ITANKHBIX JKMJEIX IOMaX,

T'OBOpSI © TMepCleKTHBAX JaNbHEHLIEro pacrmpoCTpaHe-

HHS KBAPTHPHOTO OTOLJIEHHMS, CENyeT PasfeNbHO paccMaT-
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PHBATbL MAJIOITAXKHYI0 M MHOTOSTaXHyl0 3acTpolkn. B Ma-

JIOSTAXHOMH 3aCTPOfiKe, He NMPHCOERHHSEMON K LEHTPAJH30-
BAHHOMY TENJIOCHAGKEHHIO, TIPH HANHYHM TAKOro TOIVIHBA,
KaK ras, XHJKOE NEYHOEe — AHCTHIUINTHOE, COPTHPOBAHHEIL
AHTPANMT, KOKC, TOP(siHEIe GPHKETH H HPYIOro TREpIOro
TONNHBA, KOTOPOE 10 MEPEe CropaHHsi NoJ AeiicTBHeM cobeT
BEHHOMO Beca CaMO MOXET NOCTYNAThb HA  KOJOCHHKOBYT A
PELIETKY, BO BCEX CJyyasiX ue/ecoo6pasHo NPHMeRSTh KBa &
THDHOE OTONJleHHe. [IpH NpHMEHeHHH KBapTHDHOrO OTONJH
HHfl 110 CPABHEHHIO C NIPHMEHSIEMHIM Y HaC NeYHHM OTOMJC"
HHEM B OTAINIHBAEMBIX MOMEIUEHHSX CO3MAETCH  JyWImi
MHKPOKJIHMAT, pacxoayercsi Ha 15—209% wenbme romnusa
u Tpebyercs MemHblle BPEMEeHN Ha OGCIYXHBAHHE, KpOMe
TOTO, MPH HCNOJB3OBAHHH B KAUECTBE TEIJIOHOCHTEJNS BOIBI
NeTKO 100GOPYROBATL KBAPTHPY TOPSAYHM BOJOCHAGKEHHEM.

TIpH HCTIONE3OBAHHH yK232HHOTO BHIE TOTUIHBA MOTYT
TDHMEHSATLCS NEYH JJTHTENbHOro (MenpephiBHOTO) rOpeHHs,
LIHPOKO pacCnpocTpaHeHHEE 3a py6exxoM. OfHako OHH MO
CPABHEHUIO ¢ KBAPTHPHHIM OTONJIEHHEM HMEIOT CyIeCTBEH-
HHE HEJIOCTATKH: HE JIOKANH3YIOT HHCNAZAKIHE IOTOKH XO-
JIOLHOTO EO3AlyXa OT OKOH; NIPH HHX 3aTPYAHUTENBHO Dac-
npefiesIeHHe TENJOBHAEIEHHH OT NeYH 110 OTAENLHBIM IOMe-
IEHHAM B COOTBETCTBHH € HX TeIUIONOTEPsSIMH, BCJENCTBHE
Hero ydcto TpebyeTcs yCTAHOBKA I€YH B KaHOH KOMHATE.
IosToMy npumenenne neuel ANHTENBHOrO TODEHHSI BMECTO
KBAPTHPHOTO OTOMNEHES 1ENecO00Pa3HO JHINL B I0KHBIX
pafioHaX CTpaubl ¢ HEGOJILLWHM OTONHTENLHHM IEPUOLOM,
rfie B OCTAJIbHOE BPEMsi TOfa OHH MOTYT BHIHOCHTHCS H3 110-
MellleHHs. STH €Y TaKXe DeKOMEHJYeTCH WCHOJb3oBATh
LISt OTOTNEHHUS 10PT.

Ilps Hcnonb3oBamum APOB, HHSKOCODTHOTO YLV HJH
HHOTO TBEPJIOTO TOIJIHBA, TPEGYIOIIEro NpH CXKMTaHKK yac-
TOR LIYPOBKH, C IPAMEHSIEMEM y HAC HeYHEIM OTOIJIEHHEeM
NEPHOJHYECKOrO AEHCTBHS MOTYT KOHKYPHPOBATh NHIIbL CHC-
T€Ma BOJASHOTO KBAPTHPHOTO OTOINIERHS C YBEJHUEHHOH eM-
KOcTbio (M. 1. L1) MAH CHCTEMH € LPYTHMH TemIOEMKHMy
OTONHTENLHEIMH TpuGopaMu (cm. 1. 1.5). Mx npemmymect-
Ba 3aKJIOYAIOTCH B yMEHBUIGHHH YHCJA OYaroB CKMraHus
TOIUIHBA (B MHOTOKOMHATHHIX KBaDTHPaX) H B BO3MOMHOC-
TH JOOGOPYROBaHHS KBAPTHPH TOPSUHM BOJOCHAGIKEHHEM
(upn TemioHocuTene Bome). JINst  yMeHbllewws pacxona
TBepJIOTO TOIJIHBA M TPYJOBHX 3aTPAT HACENEHHS HA OTOM-
JieHHe 11eeco06pasHO TPHMEHSITh LEHTPAJIH3OBAHHOE Tell-
JocHabxenye. Pacyets nokasmsator [19], uro npu caxu-
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TaHHA HHSKOCOPTHOrO TOINIHBA FOAOBHE SKCIIyaTauHOHHEIE
pacxofil (Gea saTpar Ha OGC/NY)KHRAIOIHE MepcoHas) Ha
BOASHOE KBapTHPHOE OTOIJIEHKE C YBEJIHYEHHOH eMKOCTLIO
H HA BOJIAHOE OTOIIEHHE, NPHCOEIHHEHNOE K PaNOHHOM KO-
TeNLHOH, TPHMEPHO OfMHAKOBH NIPH MaJO3TAXKHOH 3acTpoil-
_xe (or 50 o 200 KBapTHP C NNOLIANLIO YYACTKA HA KAXIYIO
saprapy 0,1—0,12 ra). OfHAaKO CKHIAHHEe HH3KOCOPTHOrO
" (IPIVIHBa B KBapTHpaX NOTpeGyeT GOMbIIHX TPYHOBHIX 32-
lx:«n', a rnapHOe cosfaer GonbuiMe HeypmoGCTBa, YeM CXKHIa-
Jue ero B paliioHHOH KOTEJIBbHOR.

TlpH LEHTPATH3OBAEHOM TENJIOCHAGMKEHHH IOCENKOB M3
MaJIOSTAMHEIX 3[AHHI B HHX TaKXe wLEJNeco06pasHO NPE-
MeHsTh KBAPTHPHEE CHCTeMH oTomsienns (cM. m. 1.6 u 1.7).

B MHOTOSTAXKHHIX XKHJEIX 3JAHHSX ¢ JOMOBOH KOTEJIBHOM
HJIM NPHCOSNHHEHHBIX K NEeHTPASH30BAHHOMY TervlocHabxe-
HHIO B OTEYECTBEHHOH NPAKTHKE, KaK NPaBHJIO, KBapTHp-
HOE OTOIJIeHHE He NpHMeHsIoT. OHAKO mpeHMyLIecTBa STOK
cucreMu (6osiee MIEPOKHE BO3MOXKHOCTH — PEryJHPOBAEHS,
SKOHOMHS! TeIIa Ha ropsiuee BOAOCHaGKeHHE H yueT pacxo-
AyeMoro TeIIa, YTO OCOBEHHO BAXKHO NPH LEHTPANH3OBAH-
HOM TEIVIOCHAGMEHHK) SacTaBASIOT STY TPaJMUHIO Tiepe-
cMoTpeth. 3a py6exoM, OCOGEHHO B NOCJEJHHE FOIH B CBA-
3M ¢ SHepPreTHUECKHM KPH3HCOM, KBAPTHPHHIE CHCTEMH OTO-
NJIeRHsl CTAJH NPHMEHATHCH B MHOrOSTAaXKHHX JIOMaX, B
TOM YHCJE IPHCOEAHHAEMHIX K IEHTPaJH30BAHHOMY Ten-
JOCHAGIKEHHIO.

OfHHM M3 BaXKHBLIX TEXHHKO-3KOHOMHYECKHX MOKasaTe-
nefi CHCTEMH OTOIJIEHHS] NMPH OUEHKE NEPCNEKTHB ee NpH-
MEHEHHS] B HOBOM CTPOHTEJILCTBE SIBJASIETCA HHJYCTPHANB+
HOcTh. KBapTHpPHOE OTOTIEHHE B STOM OTHOLUEHHH MOXKET
GHITL OIEHEHO IOJIOXKHTENAbHO, IIOCKOJIBKY B IXHMJHLIHOM
CTPOMTENILCTBE HAXOANT Bce GoJbliee NPHMEHEHHE CaHH-
TAPHO-TEeXHHYECKHe KaGHHR (TONEKO B MOCKBe HX H3roTOB-
nsieTcs ceffuac TpeMs 3aBofiamu Gosee 100 THC. B TOX).
B atHX KafHHAX MOXKeT pa3MellaThesi oGOPYROBaHHE KBap-
THPHOTO OTONJIEHHsl (TeINJOOOMEHHHKH, reHepaTophl Temva,
SJEeBATOPH, HACOCH, TENJIOMEPH, OCHOBHAS apMarypa H
T. 1), YCTanaBJHBaeMoe IIPH H3TOTOBJEHHH KaGWH Ha 3a-
Bofie. TakHM 06pa3oM, Ha MecTe CTPOMTENBCTBA MOHTaX-
Hbie paGoTH NpH ycTpORACTBe OTONJEHHs B KBapTHpe GyAyT
CBEJIeHH K MHHEMYMY.

B MaJ09TaXHOM CTPOMTEJbCTBE CAHHTApHO-TEXHHYEC-
kMe KaGHEH NOKa He HALUIH IIMPOKOTO NPHMEHEHHS, OfHa-
KO eCTb OCHOBaHHe NpejnoJiaraTh, 4YTO IPH yCTPOACTBE
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KBapTHPHOTO OTOIJIEHHST JOJ/KHO YCKOPHTBCS

BHEJIPEHHE

5TOrO IPOrPECCHBHOTO METOMA CTPOHTENLCTEA.

Bu6op THna KBapTHPHOTO OTONNIEHHA KaK B MaJOSTaX-
HBIX, TAK H B MHOTOSTAXKHEIX 3JaHHIX SABHCHT OT KOMKper-
HHX yCJOBHI: THIA S[AHHS, IVIAHHPOBKEH KBapTHPH, CTPO-
HTEJbHBIX KOHCTPYKIHMH, HCTOYHHKA 3HeprocHabKegns,
HaNHuusT OGOPYAOBAHHs, KMMATHUECKHX yCnoBHH M . T.
OcylIecTBAATL STOT BrIGOp HEOGXOAHMO, cpaBHHBasi KOHKY-
PEHTHOCTOCOGHEIE BAPHAHTH.

B cyulecTByIOUMX 3f@HHAX, TAE BMECTO neyHoro ycrpa-
HBaeTCs KBapTHPHOE OTOIUIEHHE, BHAHMO, CENyeT oTHaBaTh
npennouTeRHe BOJAHOMY OTOILIEHEIO, NOCKOJIbKY TIPH STOM
NoTpeSyIOTCS HE3HAYMTEJILHEIS nepejiesiky  CTPOHTENBHEX
KOHCTPYKIMA H PEMOHTHEIE paGoTH.

Ins paclllEpentsl MPHMEHEHHS KBapTHPHOTO OTOINEHHS
Haleil TPOMHILIEHHOCTH HEeO6GXOLKMO TPOH3BOMHTL TaKoe
o6opyfoBaHHe, Kak BO3/LYXOHArpEBATeNH, TeHePaTOPHl Tel-
Na B KOMGHHALMH ¢ KyXOHHEIMH TJIHTaMH (cm. oo IV), Gec-
MIYMHBE LHPKYJISIHOHEBE HACOCH H BEHTHNSTOPH MAJOi
NpOIYCKHOH  CNIOCOGHOCTH. B peasix MHAYCTPHAJIMSAIHH
CTPOHTEJBCTBA, B YACTHOCTH MAJIOSTAXKHEIX 2KHJIEIX JOMOB C
KBapTHDHEIM OTOIJIEHHEM, KpoMe NpHMEHEHHs YIOMAHYTHX
BHEIIE CAHHTAPHO-TEXHMYECKHX KabHH 3aBOJLCKOTO H3rOTOB-
JleHHsi, [e1ecO06pasHO OPraHusOBaTh pHillyck 060pyZoBa-
HHA 6NOKaMK, HapUMEp poiorpefiibie KOTIH B KOMILIEKTE

c pacmnpn’renbﬂumn COCyZaMH H quKleﬂI.lHOHHHMH Haco-
JIH B KOMILJIEKTE C BEHTHJIATOPAMH

caMH ¥ BOSJyXOHArpeBaTe,
(npu MexaHHUECKOM OGYXAEHKH  [BHXKEHHS BO3IyXa).
Taasa II
PACYET KBAPTHPHOTO
OTOIUJIEHHSA

PacueT CHCTeM KBAPTHPHOrO OTONNEHHS, KaK H
CHCTEM IEHTPANBHOTO OTOILICHHS, HAUHHAIOT € onpeleneHus
TeTIONOTEPh, KOTOpHE NOACYHTHBAIOTCH 061 EH3BECTHEIM
meTonoM. Takke HET HHKAKOK cneinUKH B pacyere CHCTE-
MHE C MEXAHHYECKHM TOGYKACHHEM. Bumecte ¢ TeM pacyeT
CHCTEM KBAPTHDHOTO OTOIUTEHHS € eCTECTBEHHEIM noGyxne-
HiteM uMeer cBOH ocoGensoctH. ITosToMmy 3M€Ch paccMaTpH-
BAJOTCH TONBKO STH CHCTEMH, IpHYeM HaK(onee 4acTo BCTpe-
yalollHecs: BOJsTHOEe KBapTHPHOE OTOINIEEHE C eCTeCTBEHHOH
IMpKYJsHeR H KOHCTPYKTHBHO onpeieasiemof (HopManb-
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HOB) eM 5
) EMKOCTBIO; BOsAymHOE KBapTHPHOE OTOILIEHHE ¢ 8¢

TECTBEHHOH LHPKyJIs
1 ueft — pe
MELIEHHOE C BEHTHJIsILNEIH), PenHMpKynsinoHEoe (He COB-

IL1. Pacuer

L1, BOJSIHOrp KBapTHPH
OTONJIEHAA ¢ ecrecmennoﬁp C
LMPKyJIsiuHel H KOHCTPYKTHBHO

onpesiensieMoil (Hoj
CHCTEMb (nopMainyof) emkocThio

Oco
prﬁonpommnﬁegﬂocm pacyeTa OTONHTeNBHHX NPHGOPOB K
ooy MPEAENTIOTCA AeHCTBYIONAM B ch"JreM
oo mépxynﬂunox-mum A2BJIEHHEM, 06 chone
i 006pasoM OxNaxJeHHeM BOIJ,H'B 'ry Ga. ]
. K.Bal'yrn OKasaHna NPHHUMIHANBHAS CXeMa cnlgeuﬁ
e = Odmpﬂtg‘o OTOMVIeHEs. OCHOBHOE OTMHYME STOM
gLl ;o CHCTEMH IOMOBOTO LEHTPaJILHOTO :%-
o € €CTECTBEHHOH LupPKynsiumel cocTom:
i T AHEK, KaK NPaBHJIO, KOTea 3arnyGes R
Sheo oGuqum:am:l " OTAINIHBAEMHIX NOMeIleHHl U ;ﬂr;o
ABAJIGHOM 9 )
HoeIEd, Taxe. Tlopory
Tenwueoﬂgn Gge;:Memaercﬂ o prGonpongnyp:B::rpgs :
i oxnpam;a:?a“ CBOE TeIJIO OTAIIHBAaeMBIM mz;.
, b, OHa BHOB| 8
NpOBo, H : pre S
ng 1y B KOT€JI; B HEM EOAa BHOBD IO, e
Bﬂ)pse'rcn. JIOTPEBALTCS, H LHKA
Js oGecnevyenns
HYXKHOH TeM
MBIX IIOM, B g
nonneuﬂuexm:l:{l:xﬂx HEOGXOIHMO, YTO6H %%nomgzignmae—
o B X OTONHTEJBHEIX NPHGOPOB H TPY6 cH L
TennonponsnomBeTc“OBaM TeIVIONOTEPSIM NOMe! Ty
= AMTENBHOCTE TEHEpaTOpa Te SRR e
HBbme TeNJIONOTePk, VeSS
0712 110 TPy GONPOBOfiaM OT KOTJa K 1

JABHXeT =
CHl BCJEACTBHE PasHocTH Hi H I
HO jABHXe ocC INIOTHOCTH OXJIajKIeH

Puc, 113,

© OTONTeRRR Clexa

I —goren; 2
DacmmpHTe HarpesaTeqsMufl  npuGop;
Dpoeoas TOILINA cOCyR; 47 — yvalc’n?:p—}pyag;
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Hoit (Gonee Tskenol) M ropaueft c(ﬁ:):;:mnmeéfoou)nepzﬁe_
Hsl, 3acCT:

N5l onpeJieNienHsl JaBJeHHs, s
maﬁcx Bozl;y 10 3aMKHYTOMY unpKynsuHouHorXeﬂl;oon ;Jgg
E300paKeHHOMY Ha pHC. 11.1, paspensm Mhlo g o
KosbLio ceueHHem A—A Ha JiBe 4acTH. Oqenmms, BOI’J,H i
CMOTPS HA OJMHAKOBYIG BLICOTY, faBJeHHe cTo.:rlo;ﬁa BRI
npapofi yacTH Gyfer Gomblue, YyeM lLaBJleHHg cee e
Bpnenoﬁ TaK Kak B NOCJe/Heii BOAa HMEeT o.erl R
Temnepa'rypy. PasuocTb faBJeHHH Memlfoymcl;r:e REER e

OHHOE JfaBJieHHe,
K CO3J2eT IHPKYJSIH '
BOJly ABHTAThCA OT KOTJIA K npuGopaM B oﬁpan;oc S
Ecan B COOTBETCTBHH C HMeIOLIEHCs: HA P ); e
panseil OTHEIBHBIX yYaCTKOB prdo: B:lleM:;:;HIOIO g
HX BRICOT!

ONJieHHst MBI OGO3HAUHM por
:;cn, npOXOAsIEl N0 HEM BOJEI Gyxsamu b Hns:r :((:)ﬂ u.'3 ng-
aspuonsoe fasnenue Hyp, Ila, Oyner onpere.

KEHHEM
h s
Hn=[hnpa+hapn+hape]g_[hapt+hxpl+ 2011 8

B TO
Hmes B BHAY, YTO B LpaBoif 4YacTH uﬂpxyma].u':oz:goﬁ
konbna (yuactkH 5, 2 u 6) Bola IBHXKETCH BHPI(3;I T
(yuactku 4, | H 7) — BBEDX, B ofLieM BHAC ¢ ﬁ | o
yHcae yyacTkoB) ¢opMyJy, onp:nai{lmomylo HPKY:
e, MOXKHO 3AIIHCATb 5
HOE JABJICHHE, -

Hy = (Shppyme — Ehpnnepx) 4]
H-
rae Shpsuns B ShPssepz — CyMMa NPOHIBELCHAR BEICOTH, M, BCEX BEPT!

bLA KA CO-
KaAbHbX YYacTKOB paccua'rpuxaemorgﬂg:p:y:::uﬂ:rgﬁxgﬁn;ﬂmeﬂmo
TIAOTHOCTb ABHKYIL )
??ﬁ:ﬁ:ﬁﬂﬁf BHU3 H BBEDX; g—YCKOpeHHe CBOGOAHOrO MajeHus, /i
o

TIpu 5TOM IpeAToNaraercs, 4To Th B NEPBOM H BTOPOM
Hpoﬁ?: ii?gqugg:bzncrema OTONJIEHHS padmiga ng:n‘?:lz:
HO, IOTEPH OT TPEHHS H MECTHEIX conpo-rmaliloepll-xﬂO!;I ;,1 2 gm:uy,
uu'xec;r NpH ABHKEHHH BOAH NO IHPKyNAIL O (11.3)
JOJKHEl GHTH DABHH ONpeJesieMOMY ngbxo pM e);x e (112)
g ﬁ?sggﬁ:ﬁcﬁgg H:;I;Zynﬂpymmeﬁ BOJH

BHOM CJIyY o
?Mggsgxl{riﬂ: omay 6yneT 3HAYHTENHHO OCT;I:;:I; ezr l?angn_
pax, KOTOpHe He CMOTyT OTAATDh Hy}xﬂgrg'rypu L g
513, yTO NPHBENET K CHHIKEHHIO TeMIEp YpH oTanmimac
MEIX NOMELeHHR. DTO TPeGOBaHHE MOXKET

sHne GopMyNH

(I1.1)

Hy>ZUR+2), ar3)
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et e

rne Hy — nuprynsunontoe Rapnenre; 3 (IR4-2)—cymma TOTeph Ha Tpe-
!¢ B MECTHEE conporupienus (spec — aquma Tpy6; R — ToTepH Ha
TpeHre 1 M TpyGH; z — noTeps Ha MecTHEle COTIPOTHBJIEHAS).

LiupryssinsonEOe napNenne B cHcTeMax KBAPTHPHOTO
OTONJIEHHST HEOGXONHMO ONPENENSTH NO BOSMOMHOCTH 60-
JI€€ TOYHO, MJIf Yer0 HROJKHA GHITh M3BECTHA TeMnepaTypa
BOABI B DA3JIHYHEIX TOUKAX CHCTEMH. ITociemnee Heo6xo-
JUIMO TaKXe H JJIst TOrO, YTOGH ONPENETHTh TEIVIOBHIIeTe-
Ui OT TPYGONPOBOA2, YYHTHBAEMHE NPH NOAGODE OTONH-
TENBHBIX NIPHGOPOB.

TeMneparypa BONH 32BHCHT OT CTelemH OXNaK/ICHHS
TpyGONpOBOAa, KOTOPAs B CBOIO OYEPelb SABHCHT OT Ero
Anamerpa. JlHaMeTp e HeJb3s yCTAHOBHTD, He SHAs uHp-
KYJISMHOHHOTO fA@BNeRus. LN paspeureHHss STOro Bompoca
!IpH pACYETEe CHCTEME! BOASHOTO KBAPTHPHOIO OTONJIGHHS
VPHXOIHTCS! NIPEJBAPHTENBHO 3afABATLCS  OPHEHTHPOBOY-
HBIM IHPKYJSIHOEEBIM JABJIEHHEM, B COOTBETCTEHH ¢ KOTO-
PHIM DAcCCUHTHIBAIOTCS JHAMETPH TPYGonpoBofa. 3uas 9T
AHAMETPH, NPOHSBOAAT TEIIOBOH pacueT TPyGONpPOBOLa,
T.€. TIOC/E0BaTesIbHO (10 XONy BOAHW) PACCUHTHEBAIOT Ten-
JIOBLIR€NIEHs OT TPYGONPOBONA H TEMIePATypy BOAH B
HEM,

Tlociie sT0rO ycTanae/HBa0OT feficTBHTeILEOR HHPKY S~
LHOHHOE IABJEHHE, SHAYEHHE KOTOPOro CPABHHBAIOT ¢ I10-
TEPSAMH B CKCTEME IPH NDHHATHX JHaMeTpax TpyGonpoEeo-
na. Ecin peiicTBaTeNLHOE naBjeHHe oTnEyaercs or NoTeps
ua 0—15%, 1o 1pyGompoBox ocTaBnsOT Ges H3MeHEHHs
COrJIacHO TpeABapHTe/NbHOMY pacuery. Ecau pacxoxienne
HAXONHTCS B npefienax or 0 go —15% u or 15 no 30%, To
OTPaHHUHBAIOTCS H3MEHEHHEM IHAMETPOB € TeM, WTOGH! TIO-
TEPH B TpyGonpoBoje cocTaBAsnH oT 85 Ko 1009 wupxyns-
IHOHHOTO NI4BJIEHHS], ONPENETEHHOTO 1O TEIIOBOMY pacuery.
TlosTopHoro Temoeoro pacvera B mamHOM cllyyae He Tpe-
6yercs. TIpu Gonbuux PACXOKAECHUSIX MEXAY NeRCTBHTENL-
HEIM II2BJIEHHEM H IIOTEPSMH B CHCTEMe NPOHIBONST NoJ-
HElil Tlepepacuer CHCTeMbl.

Tocne yrousenns pacyera JHaMeTpoB  TPyGonposomoB
OMPE/IeNSIOT TONE3HEE TEILIOBLIAENEHHS OTAENEHO 10 KadK-
DO KOMHATE, 3aTeM HAXOAST PasHOCTL MeXy Temyonore-
DSMH H TENJOBLIEIEHHSMH H 10 Hell COOTBETCTBEHHO yera-
MAB/HBAIOT TNOMAAL MOBEPXHOCTH OTOMHTEJBHEIX npu6o-
poB. TIpH mon6ope nprGopos TEMNEpaTypa Bxomsmedt u
BEIXOJSIell W3 HHX HOMBl GEPeTCs H3 TEmIOBOro pacuera
TPY6ONPOBOSOB.
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Ilosie3HHE TENJIOBHAENEHUS OT OTKPRTHX TpyGonposo-
OB (BAyHHe Ha BO3MEUIeHHE TEenJIoNoTeps) NPHHAMAIOT B
pasmepe 75—80% MEACTBUTE/LHEIX rennopugenenni [19]
1 209%, ecad TPyOul NPOJIOKEHH B MOANOJILHOM KauaJie.

PacueTHHle TeMneparypsi ropsieft H ofpaTHOR BOAH B
paccMaTpHBAEMBIX CHCTEMAX, KaK NpaBHJIO, TIPUHUMAIOT
paBHuiMH 95 u 70°C. Jlns yBeJHueHHs UHPKYJSLMOHHOro
[aBJIEHHS ¥ YMEHDIIEHHS KOJIHUECTB2 HEpKyJHpYIOLIEl BO-
ZBl MOXHO TIPHHEMAaTEH 6onee HH3KHE TeMnepaTypH o0part-
HOlt BOZBL. DTO MPHBEAET K YMEHbIIEHUIO [HaMeTpoB TPy6o-
NpoBofa B K YBEJIHUEHHIO IOMALH [NOBEPXHOCTH Harpeba
npubopa. YMeHbIUEeHHE pacueThOfi TeMepaTyphl LOJIKHO
65T OGOCHOBAHO TEXUHKO-IKOHOMHUYECKHMH co06parKeHus-
My, B OTHEJEHEIX CIyYasix MOXKET OKasarThCy uesecoobpas-
HHIM NPOBECTH PACYeT Pa3HBIX OTONHTENBHBLX nprGOpoB Ofi-
HOfl CHCTEMBl HA Da3SMuHYI0 PasHOCTL TEMNEpaTyp ropsuefi
o 06paTHOHK BOAH.

U3 yka3anHEIX PacueTHbIX TEMIEpaTyp, HEOGXONHUMEBIX
[JIsL CTPEENenuss KONHuecTBa BOMBL, LEpKyJaupyiowei B

creTeMe, (GaKTHUECKH COXPAHSETCs! TOJBKD TeMIiepatypa ro-
prueit Bognl. TemmepaTypa 06paTHO BOAMI, nocrynaowe#t
B KOTeJl, KaK NMPaBWJIO, 3HAUUTENEHO CHHKACTCH BCJIEACTBYE
oxJiaenns TpYGonposona. B xaOM OTACJEHOM cayuae
OHa MOKeT OHITE ONpejeiiera pacieToM.

B pacuetnoli cxeMe CHCTeM BOLAHOrO KBapTUPHOrO OTO-
[JIeHMs] KPOME TEMJOBEIX HArpy3OK R IJIMHEI TpyGOnposo-
[IOB [OJKHA GHITE TOUHO H3BECTHA LJWHA BCEX BepTHKAb-
HHIX y9aCTKOB CHCTEMBl, @ TAaKke OTMEURH:H! MecTa NpoXofia
Tpy6ONpOBOAOB YEPE3 eperopofKH.

Pacuer TpyGONPOBOAOB PAsIHIHEIX CXEM BOASHOTO KBap-
TMPHOrO OTOTUIEHHS NPENCTABNAET co6ofi B KaXJI0M OTAeNb-
JoM chyuae cBoeoOpasmyio 3afaty, pEIICHHE KOTOPOH
BO3MOKHO Pa3HEIMH CHOCOOaMHU.

L{HpKy/AALKOHKOE [aBJEHHE Hy, Ia, nas naubonee ynor-
pe6uTesbHON CXEMHl BOJISHOIO KBApPTHPHOTO OTONJICHHS
npoKnaaKofl ropsdef JuHIY 0L pOTONKOM, a 06parHOfi o
npuGopaMH H PaCTOJONEHHEM UEHTP2 OXNaKIEHHs BOLEI
npubope Ha OIHOM YPOBHE C NEKTPOM Harpesa BOAH B KOT
sie HAH BHIDE Hero (cM. puc. 11.1) MOXKHO ONpeAesvTh I
dopmye
f Hy = [0,9cx (Por — Pr) +0,8hnp (Or.ap — P + Bk (Po.np— Pr)h%,

rae Ber — BHICOTA CTORKA, IO KUTOpO!g BOjia NBHXKETCHA BHH3, M; Pcr
MJIOTHOCTE BOAE B 3TOM CTOFIKE, kr/ ' hnp——nucom QTODUTEJABHOT
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mpuGo] H = T 3,
prGopa, M; pr IJIOTHOCT: BOAK, BHIXOAAIIENH H3 KOTAZ, KM%
y 0

M e
Po.np TVIOTHOCTE BOAH, COOTBETCTBEHHO BIOAsILiEH B DTOHHTEJISP;;E

NPHGOP H BHIXOAMINER H3
Hero; Ah — Be
Zrug ; PTHKaJILHOE
Hnmgg;; ::E:::H )no:lxuu:H l:o::e (npHEEMaeTca Ha lsga;c;o::;ee ﬁg);{&y
nocepenute npuGopa). POM OX7RRJeHUR © NpRGOpe (mpmemigerca

Aymygfﬂzzzn:;;ﬂx}pnaenemux $opMys MOXKHO criestate cie-
1. IIpy BCAKOM OXJAXKIEHHH BO,

ﬁ::;ga ;1?:::,32252(}]””“0“08 ;;;eﬁﬁiogsgfe?: 2’::)111:

e Sl :. TeM Go.bllle, YEM TOMKA OXAAMK IeHYIS

= Hﬁpglpﬁ ;cpﬁex;(;M c:;{;;z:{meﬂuu BOJLK B TPYyGOONpPOBOJe HHe

YMeuslaercs Tem Gonbﬁﬂu::gﬂgs drare N Wit

e g \ KA OXJaMIEHUs] HHXKe

3. Tlpu nogo;
3 TpeBe BOABl B CHCTEMe
[

oﬁpﬁ-;nuﬂ BO3HYKAIOLIEMY APH omameuﬁixﬂaemﬁ by
sl ;):cul?::xmn H3JIOMEHHOr0 MOKHO [IaTk CAEAYIOmH
i o nameﬂﬁ:kguemaunﬂ A5 yBelMYeHus ].mpl(yl[m.me

CHCT i
) €Max BOAAHOIO KBapTHPHOrO OTO-

1. FopusonT:
. alieHEfA TPYy6onpol
: POBOR PEKOMEHZY -
3::‘;;&6; Bo;uoxmo BHILE, TAK KaK oxuameu::cionﬁm
e HOM CTENeHH IMPOHCXOAHT B HeM. D10 O alls
2ro el H K o6paTHOH JIMHUAM ' -
. Vsean >
HEOBRONIMO 117 Yo ¢ ACACTI LI Mot
HCTBYIOWAM 11H,
g Kyasl
ﬁoﬂ :)m;eq»;," 1enecoo6pasto npOH3BOAHTE uap r};pﬂ];g:}::uu
oﬁpa-m% ﬂ Hn JIMHHH, TaK KaK OHa OXJIaXAaeTes nmeucum:l;
et r}x};:;r;lnanusae-mn Beinre nee. Kpome Toro, sro
HUEHH :
o 10 LHPKYJSLHOBHOIO NaBJeHHS B
N
. ;gﬁnu::l TPYGONPOBOAa, YMEHLLIAIONIYIO €ro OXmIaN-
Meun);ercn gena ::ex::m unpxy:énuuonnoro L2ABJ/IEHHst PEKO-
€ Ha obparHofl
Baermlr_l HHIKE IleHTPa Harpesa 30}1)51 e
. llpucoepvenne TpyGon )
0BOAa K 06
eKOM p s
"r)aK Kaﬁ(ﬂg)ﬁgn TIPOH3BOLHTL HHIKE LEHTpa pnarpef:aa Jxlal;“"“
e CHHE [IBYX TI0TOKOB BOJB Pa3HOH TeMnepar: =
e Knl:lrl;eﬂl;ﬁ BCET/la SIBNIsieTCA TOMKON Harpesa yglu
" OTOPOR HAET BOAA ¢ MeHsIef -reM'rlepa-ry;iloi’tsl
s

UTO yKa3bIBaeT Ha HEOGXOAUMOCTD CWJICHUA B H PKy-
y €H [HPKY
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ACIOA0-

. IL2, Maax KBapTHpH € P o

:::men HarpepaTeNuHbX I‘lpnﬁovol.crl::“l;
78 m ropasero Tpybonposoxa c

KBApTHPROTG ~ OTOMACHMS (x npumepy

1—6 ofozuavaKnT
L y mpRGOpos Ne
';xl:gﬂ) CceKuuit papuMaTopoB

Hurke MPUBOAATCS MPUMED
pacuera unaubosee  9acTo
perpedarouefics CHCTEME B‘:.
AAMOTO KBaPTHPHOTO OTOMI
HEf B OLHOSTAKMOM 3AAHMH
¢ MpOKIAfKOH TOpAUCH AURAR
HOJI TIOTONIKOM, 8 0BpaTHOH —
nion npubopamu.

XKBAPTHPHOTO AOMA
ﬁ:ﬁopon M cxemMa npo-

He OAHOITAKHOTO
umep IL1. Ha umaa 7
(pnc!-lll.2)pnoxasanu PacTIOJIOKERHE CTORKOB,

NERNAL-

REH CHCTEMBI OTOT i

manlrflﬂ I‘O,I,’: “}e;l :’;" l;llpe),m’\‘aBHEHH B pasBepTKe cxzmgo"c:g:e e ook
OM8, asel;)m.xa.ﬁbnun macmuTal xmopoﬁxzoﬁﬂpe:; . Sonee o BT

AT P CcXeMH ! =

e 0OTBETCTBYHOILY
Tmulluu:'o([;{)g:;‘;ﬂu cTp! by, Hanpas. B C
a JH

[ocae Toro Kak cxema BHYEpUEHA, CTaHABMHBAIOT UCHT Rarpesa

TO! P , ¥ 2 P

BOAL! B KOTIE (H pHLIE KOJOCHUKOBO pemieTke) H LeHTp OX-
{sa 150 MM BEIIE K )4 )

poAL B OTONHTENBHHX npu6opax (nocepesuie lellG(q)ﬁ).

naxAeHHsa

Pac. 11.8. Pacvuernasd cxeMa K UpPHMeDY 151
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3aTeM ONpeAeNSOT, HAXOAMTCA JIH LEHTD HArpeBa BOJH HHXKE LEHTpa
€e OXNamJeHHs WIH HaoG0pPOT, H HIMEPSIOT PACCTOfHHE IO BEPTHKAJH
MEXILY YKasaWHBIMH LEHTpaMy, a TaKkXe OT NeHTpA HarpeBa BOAH B
KOTJIE ¥ OTONHTE/JbHHX NPHOOpax JNO FOpPsMero paseojsiuero TPyGonpo-
BOAA, CIHTAs €ro YCJAOBHO IIPOXOASIIMM Ha OAHOM ypoBHe. Kpome Toro,
Ha CXEMY HAHOCSITCA NEPErOPOAKH MeXAY KOMHATaMH, NEepecekaeMHe
TpyGONPOBONAMH, C YKa3aHHEM [VIHHH TPYGOMPOBOLA MEXAY Neperopoa-
KaMH B Ka)<Jiofi KOMHaTe,

PacyeT CHCTEMH KaUHHAIOT, KaK OOHYHO, C HYyMEPaUHH Y4acTKOB
1—18 (na pHCyHKe B3ATHI B KPY2KKH) H ONpPEAENEHHS] HX NJHHH H TemIo-
BOM 3arpyskd. [IpH HyMepallHH yJ4CTKOB H3JO HMeTb B BHIY, YTO CTOS-
KH H TOpsYWe NOJBOJKH K OTONHTENLHHM NpHGopaM CRelyeT BRACIIATH
KaK OTAEJbHHE YIaCTKH,

Ha npencTasieHHOH cxeMe B BUAe APOGH 33 HOMEPOM YYACTKZ JaHBI
HarpyskH, Br, & AJHHa, M.

ocie nposeXenHs ITON NOATOTOBHTEAbHON paGOTH OnpeNensioT
NpeIBaPUTE/LHOE OPHEHTHPOBOUHOE AaBnieHHe Ho, [la, ¢ NOMOWBIO SMNH-
puueckoil hopmyss S

Ho=[bhs (¢ + by) &= Ak (0o —ex)] g, (11.5)

rae b — Gesp T b 0,4 nas BCeX HEH30JHPO-
BAHHEIX TPYGONPOBOAOB WIH OJIHOIO H30JMPOBAHHONO IJIABHOTO CTOSIKA
% 0,16 nas Beex H30AAD X Tpy6onposoaos; hr — BHCOTA pacnono-
JKEHHA TOPSYEro P 0 TpyGonp Haji UEHTPOM HATpeBa BO-
Ibl B KOTJe, M; [ — FOPH3OHTAJILHOE DACCTOSIHHE OT JAHHOTO BePTHKAJb-
NOro CTOfIKA A0 NIaBHOro, M; Al — PacCTOSIHHE IO BEPTHKAJH OT LEH:
HarpeBa Bojx B KO/ O CepeAHHH HArPEBATEILHOTO IpuGopa, M (co
SHaKoM ILIOC, €CAH cePelHHa Nph6opa BHIIE HEHTPA HATPeBA BOAH B
KOTSie, H €O 3HAHOM MHHYC, e/ CepefluHa NPHOOPE HHXKE LEHTpa Ha-
rpeBa); Po—pPr — PASHOCTL IMIOTHOCTE/i BOAMH, KI/M3, COOTBETCTBYIOILAX
pacyeTHHM TemliepaTypaM ropsiyefi fr H OXJaxjeHHol fo BOJAH B CHCTe-
Me OTOIVIEHHH; § — YCKOpeHHe CBOGOMHOrO afieHHs!.

ITepeoe nponasesenne B popmyae (ILS) oTparaer uupKyISUHOHHOE
JiaBJIeHYe, NONYYAIolIeecs BCAEICTBBE OXAaXNCHHs BOAH B TPyGOIPOBO-
Jax, BTOPOE — obyc. oe B BHCOTe PAaCIOJO-
JKEHHS KOTJIa ¥ [ipH6opa.

Kaxpoe nMpKyJsnHOHHOE KOJBLO B CHCTEME HMEET CBOE UHPKYJs-
urouHoe napiense. Onpenesny ero AJds Haero ciyyas mo (opMyaaMm
(IL5), cunras, 9TO H3O/MMPOBAH TOJMBKO TIJABHEN CTOSK H PACHETHHE
TeMneparyp B cicteme r=95°C H f=70"C (UJOTHOCTH BOAH! B3SITH
u3 cnpaBodHHKa [42]).

OpHenTHPOBOYHOE TPEABAPHTE/IbHOE JABSCHHE /IS KOJbLA COCTABHT:

vepe3s npubop 1

{0,4.2,65 (13,7 4 2,65) 4 0,1 (977,81 — 961,92)} 9,81 = 189 Ia;

uepes npHGOP 6

10,4-2,65 (13 4 2,65) 4 0,1 (977,81 — 961,92)] 5,81 = 182 Ila;

yepes npHGop 3

[0,4.2,65 (6,8 4 2,65) 4-0,1 (577,81 — 961,92)} 9,81 = 116 Ia.

TpoBesennble pacueTh MOKA3HBAIOT, 4TO AABJEHHE, NOJYAMNIEECH
BC/IGACTBHE OXJIaXK/ACHHSI BOAH B TPyGOIpoBOAe, 3HAUHTENbHO GOJbille
JIOMOIHHTENABHOrO AABJIEHHS, KOTOPOE NOJIYYAETCA B PesyibTaTe NpepH-
LICHAS LEHTPA OXMNAMACHHS BOAL B NPHOOPE HaJ LEHTPOM Harpesa Po-
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I B Xothe (anA Mawero cayuas 0,1 m). B komsuax uepes mpu6op

a
i 6 STO JONOJHHTENbHOE 3HAYEHHE COCTaBsieT Mehee 10% obuero BF Ps = w ©
Jiexns, a B Gosiee KOPOTKOM KOJhle Yepes mpHGop 3 — 14%. ES 21 s = = N S
3Has OpHeH: JaBJEHHS, ONp nanbosee pe6a 2§ 0y IS x ] = = e
TIPUATHOE PACNETHOE HOMBUC TO OTHOWIEHHMIO AZBJEHHA Ho K LIuKe 14
HOTO KoAbla X, T. e, Ho: =L
JIiHHA BaspaHHKX KoJel Jepes npuGopw I; 6 u 8 cooTBETCTB _—
pansa 35.8; 3481 19,8 M. AR
JHassenne va 1 M aanun TpyGonposona Ho: 2l aan koibua co =58 §l= ) b c2 Lo+ w
BHT: £sg L «a Cy -0 G
wepes rpubop 1 BXEE
189:356,8 =5,3 ITa; °
yepes npréop 6 §’§§ § w9 - v
182:34,8 = 5,2 Ia; :EEEE al n - o w» & 3
yepes npubop 3 §g§g
116:19,8 = 5,8 IMa. loadit
Taxkum 06pasoM, Bee TPH KO/BUE HA KaXK/IOM METPE HMEIT B € . .
HeM IPHMEPHO OflHHAKOBW mepenan pasnenuii. [TostoMy npexsapu .,i:‘f, @ 3_ . = T
HHR Non6op AHameTpo TPYGONMpPOBONA MOMHO HauyWMaTh € J1 =3 w3 = 3 -
KoJbUa, W= »
Hausem pacuer ¢ nakbonee SarpyXeHHOro M CAMOro faiblier — CHH S -
ua — wepes npuGop I. EcnH 6ul naBjenHs, mpHXoAAmHecs Ha 1 M B Iy 52 e PR
TpyGonpoBoaa, AMs pasHHX KOJEL GHMH PasHHMH, TO PACUET C/i& Orc; £ga oy s S 5 B
510 Gnl HEYMHATD C TOTD KOJbIla, B KOTOPOM NABJEHHE oKaszanoch 6 ™ 2 § F .
* HMEHBIUHM. -
TlperBapuTesuii pacier (noaGop) AHAMETPOB TPYGONPOBC, 3
HaBACHHOMY OPHEHTHPOBOWHOMY JI8BJEHHIO IPOHSBOAHTCA OOk DI £, g 8 e} 3 5 § 8
crnoco6om Mo TaGABRaM, NMPHMEHsEMEM AJH PAacieTa JOMOBHX BO  BCw} §; S < S < S iy S
CHCTEM LeHTpanbHOro oTonnenua (taba. IL1), 3 o © = = . I
3anac no cp ¢ ompeje. OPHEHTHPOBOYHO UHP) X i
189 ITa, cocraBager E.g;
Ll e 8 8 ® = 1] 8 8
—_— 100 = 23%. L3
189 Hag
Tonyuennoe pacxosnenre a 23% roBOPHT O TOM, 4TO LIS AYY s «
YBA3KH LHPKYNALHOHBOTO JIABJNEHHA C ITOTEpsMH B TPyGompoBOAax ;g‘_ LY ot o [k :. e
JiyeT H3MEHHTh JMEMETP HA OJHOM H3 YuaCTKOB KOJbUA, HATpHMEp Bes ~N  © o L~ b
yuactke 7,¢ 25 MM na 18, Torga norepn B TpyGonpoBosie Ha STOM yd
Ke okaxxyTes papunM 40,8 IMa, a cymmapuas noTeps papienss B X -
1ie uepes npubop 1 coctamut ¥ £ © © 0 < x g §
EY & 0 (54 (=] ) 2 154
145,6 — 12 4-40,8 = 174,4 Ia. Bg = Sl & ol
g5
Ipy npespapuTenbHOM pacuere TpyGONpOBOAOB KOJbLA HET He ]ﬁi
XOLUMOCTH CTPEMHTSCR K CTPOrofi yBsisKe THADABMGECKMX NOTEPh, 8o S S § 2 8 §
fIBJIEHHHX I[PEABAPHTEILHHM PACUETOM, C OpHEHTHPOBOYHO OUpenen & & §_, 2 = b s @ g
HEIM JRaBJCHHEM, T8K KaK MNOC/EJHEE HE HBJSETCH OKOHHATENBHBIM, & S
AWUL OPHEHTAPYET HA TO CPefHee SHANEHHE WHDKYJALHOKHOIO fa
Hus, POTO CIIETYET P THCA NPH pe JHAMETPOB T
Gonp Hom}ely p £ALHOTO JAHAMETPOB TPyGo 2 - )
BoJa, KOTOPHI A5 KOJel Yepes ocTajbHHe HMPHGOPE! NPOASBOAHTCH (3] ~w N s W W © N % S
e, KaK JUIft KObUA 9epes MPHGOp [, NEPEXONAT K ero TennoBOMy P 5
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qery, ONpesenss NOCASNOBATENLHO O yYacTkaM OT KoTia 0o XORY BOAKW
T TPy OM H TEMIEPATYPH BOJE.
Temnornenentsn Tﬁyﬁonponozxou ¢ o

w, BT, maxomst no ¢opmyse

Qep=ndk (tx—t:) 1(1—1), (11.6)

rie d — HapyXuHil aHaMeTp

anepsx«?lm OT BOAH Yepes Heiidp, TPy K nosn;gf.
Br/(M2-°C); ty— TeMmepatypa BoAH B mauaze yuac-rm'a, °C; a— TeMre-
a7ypa OKpYXaiollero Bosfyxa, °C; [— piumra TpyGonposona, M; 1) —

}.'113 u(;onﬁuun, nlpll'iHHMaeMHﬁ paBHuM 0,8. il L

opmysie (11.6) mdk(f,—1s) — xonmuectso Tenna, Tepuemoro 1
gesnosx;;uar:;;c:‘sa;};oro Tpy6onposoaa nl;;n passocTH Temnega-r)gv ll.).—t:d
KOJHYECTBO yepes 'y . i
e o pes ¢, Br. Torna dopmyna (I16) ynpo-

p , M; k— Koadd
o

P

Qup=gi(1—m). (11.7)

S70ft PopMYNION NPAKTHYECKH M DOML3YIOTCH TPH pacierax, onpese- °

aisisg g no Tabiuuam [42].
HAR TEIUIOBRIICIEHHS TPy6ONpOBOAA WA YyiaCTre Qrp H Ko
BO BOAH G, KOTOPOE 10 HeMy NPOXOAWT, MOMHO BHIHCHAT e
Boes B, o6, ey e Mo p X C/ITH OCTHBAHAE
Af = Qp,/G. (11.8)
Mues nonysennyio pasuocts Temme,
paryp Af u suag TeMnepaTypy
B Hauaje yuacTka f,, ONpefe]fiorT T
o e s OTIP eMIEPATYDY BOAH B KOHUE yqacTxa

ty=tg—AL. (11.9)
TaGauua 1.2 TenaosoR pacver Tpy6omposona

yuacrwa | saye | &[4 me| fo | te] 0. B [ AL | fe
°C

I 1286|2313 95 [ 18|77 [137] 64]0.2
2 170 1 6,8 | 25 fo4.8| 18 | 76,8 | 109 | 740 | 3’7 gi"?
3 10816925 [o1,1| 18 73,1 {103 | 710 | 5°6 [ 865
4 |s 2,8 ?g 8.5 18 | 67,5 | 95| 220 1.7 | 838
0 ,8] 18 1 85,8 7 : :
HP;.;_GOP EE 2—'3 '—8 82,11 — — —4 l—l-o ]—’—7 gg'{
318 )on,1] 18 [ 73,1] 82| 190]2.7] 88°4
16 35(0,5( 15 (88.4( 18 [ 70'4 | 63 ¥ i
Ipucop IE E 1—8 87,6 — | — — 30 0,—8 g;,g
94,8] 18 76,8 | 87 1130 £
g e f 2.3 ig 8.4 18 | 67,4 | 75 e 73 gg'f
| 18 |61 7 X i
Mpusop | | = | = |szrg) = |01 TB) 1022 gg'g

I7a patypa, B, A # aas opHOre yuacrka, Gy-
1IeT HAYANLHOR TeMIEPATYPOR JJA CIEAYIOIEro 32 HHM YHacTKa (IO XO-

Ay BonH). Ternopoil pacyer TpyGonposoaa npueeseH B Taba. IL2*,
O fi B mpu6op BOAW, AeliCTBHTEJD-

p TYpy
HOE JaBJEHHE MOXHO HaHTH, NOJb3yfiCh NPHBEAEHHOH BHuE QoOpPMynOR
(114). lns paccmaTpHBaeMoro ciydas:
CpefHAs TEMIEpaTypa H INIOTHOCTh BOJIH B CTOfike (y4acTok 4)

tepor= (85,5 83,8) 2 =84,6°C; Pes,6 = 968,91 kr/M%;

TeMIiepaTypa BOAH H NUICTHOCTb BOAH, Bxoasmel B npuGop,
trp =82,1°C; Ppgoy= 970,5 xr/u3;

TemNepaTypa H IJIOTHOCTs BOAH, BHxOnmel s npuGopa,
fonp=62,1°C,  pgoy =982,15 xr/u®;

TeMIlepaTypa H MIOTHOCTH BOLH, BHXOASIEN M3 KOTna,
£=95°C; pgg = 961,92 Kr/m®,

Torna
Hy=[0,9-2,3 (968,91 — 961,92) 4 (0,5-0,5) (970,5 — 961,82} +
+0,1 (982,15 — 961,92)] 9,81 = 186.2 Ila.

Tleperie uetrpe rpadps Tabn, 11.2 sanommstor no taba. IL1, a pas-
HHE ANf NOCHEAYOUHX rpad BeumcasoT no ¢opmynam (11.6)—(I1.9).

TlponsBoAs mocneqopaTe bHO NO YIACTKAM PACHET TeIOBhIEeHNi
H TemNeparyp, ONpelesiiiH, UTO TEMNEPATYpPa B KOHIE yyacTKa § (mepex
BXOJIOM B Harpesateabimfl npHGop) papha 82,1 °C. TemnepaTypy BOAM
Ha BHXOJE H3 OTOIHTE/IbHOIO MpHGOPa NpHHHMaeM Ha 20 °C Hixe TeM-
nepaTypel BXOAsIe# BOML.

TonyuuB neficTRHTENbHOE UHPKYJSLHOHHOE AABNEHHE, CPABHHBAEM
€ro ¢ NOTepsMH AaBJIeHHA B xoaslie TpyGonposoaa. Ioaygen-
HOE pacxOxJieHHe, paBHOE:

186,2—174,4
186,2

HAXOZHMTCS B RONYCTHMHX IpefeNax, H IOTOMY pacieT NepBOTO KONbUA
MOXHO CYHTATh 38KOHYCHHEIM.

TakuMm e 06pasoM B COOTBETCTBHH ¢ OOLUedl METOAHKON THApaBIH-
yecxoro pacuera rpydomp B TP TCS pacuer yepes ApyrHe oT9-
NHTE/bHBE NTPHEOPH.

Oronutenblbie MPHOOPH NOAGHPAIOTCH HA PASHHIY MEXAy TeILo-
1o Qg ¥ To. T Lize, or 1py6onposofa Qzp,

Ko’rg]pue onpeeisioTcs 1o paccMOTpeHHHM Bhle (opmynam (11.6) H
(IL7).

100 = 13%,

‘TemnepaTypa BOAH B ropsueM TpyGonposone Ghina onpejeneHa MpH
€ro TennoBoM pacuere. HeussecTHyIo TeMNepaTypy oGpaTHOR BOJH MOX-
HO YCTAHOBHTH TaKHM 3K TEIVIOBHM pacueToM. OnHako anst yNpoileHHs

* B 3T0M ¥ NOC/eYIOIHX NPHMEPAX TEINIONOTEPH YIMIOBHX MHIEIX
KOMHAT NOJCYHTaHH Ha BHYTPeHHiolo TeMmepatypy 20°C, Kak sTo Tpe-
6yercs no CHeIl 11-J1.1-71 (M., Crpoiuanar, 1978), Tennoeee pac-
YeTH (AJf HX YNPOHIEHHS) BHIIOJHEHE Ha OAMHAKOBYIO AJSl BCEX NOMeE-
WICHHA TeMOepaTypy, pasryio 18 °C.
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§ Ta6nuua L3, Pacuer narpeateasHiix npuGopos

ol
P 4 hd & L i EHe NpHGOPH OTOMH-
L] TeJbHue
® ¥ o 5 TeMneparypa nznuopu
il ° g |mmamevnls | e | | iR
= & f o E TOM 25 o ®
s & & N -
Tlomemene E" E ‘nn E E §§ § §- E -5
=3
",: g HEHMEHOBaHHe 1le gw g =§~l_ B 2 g ] §
Els = |3 | 5% Be |s88 | = 1 c.|88|8)] 8
8 o = 3 58 Hg 2. = Rl -4 g
g 2 =l a| 9| =8 5 |ge el g Falefll &1 8
2§ s|E) B8 =5] ¢ |22 |35 & (g% °
£l g Eldl 157 -2 5 |25 |550| 5[z (5% )5!ls
gl & x| x| ealsf ] ¢ | a8 |eag| so| 28 |EE| | B B
JKunas xom- | 18 | 3460 | Copsame 65 [25] 87|69 95 4751 360 2485 | 82,9 | 62,9 | 54.9( 2| 8
nara I Crosx 2,3125[ 8 | 67 95 220} 165
Tonsonka {4 1818 |64] 72 290 | 220
O6pariwe  |6,5( 18 [ 60 | 42 | 48 310 | 230
, 1295 1 975
To xe, I1 | 18 | 3130 | T'opsame 5 |25 91 | 73 { 103 515 | 3952175 |82,1|62,1]|54,1| 2|7u8
Crosk 2,3|25| 8 | 67 | 96 220 | 165
Togponka |3 (18| 83 | 65 | 73 220 | 165
O6patume |6,3] 18| 62 | 44 | 50 310 | 230
1265 955
Koperop 111 | 18 | 1030 { T'opsune 2 {25191 173|103 |210 155 | 655 |86,6]66,6]57,6f 1| 2
Cronk 2,31 181 91 | 73| 82 {190 | 145
Tloppopka (0,5} 18 | 88 | 70 79 40 30
O6paruwe (0,7f 15| 67 | 49 | 44 30 25
» 2 18160 42| 48 90 20
560 | 375
Bauua IV 18 | 775 | Topsime 4,325 94} 76 | 108 | 465 | 360 | 305 |87,6(67,6|59,6] 1] 2
Tloasogaxa (0,5] 18 | 88 | 70 79 40 30
O6parize |0,5| 15| 67 | 49 | 44 25 20
» 4,3| 32162 | 44 79 | 335 70
865 | 470
Kyxnsi-cro- | 18 | 1740 | 'opaune 8 18] 94 | 76 | 86 680 | 510 | 825 | OronuresbHue npubopy He
nosas V » 0,9(25) 94 | 76 | 108 100 75 y et
OGpatime |8 18] 58 | 40 45 360 | 270 PH BOSMEIMAIOTCH TEMIOBHfeNe-
» 0,8]132} 59 | 41 73 65 15 HHAMH OT KOTZa)
Crosk 2,8[ 32| 95 | 17 | 137 65 45
1270 | 915
= Hroro 10135 ' 5255 | 3690
w




€ ADCTATOVHON TOUHOCTHIO STH TEMIEPATYPH MONHO MPHHATh PaBHEIMR
pETYDaM BOIH, i H3 OTONHTEJbHHX NPHGOPOB.
Onpelesns NpH NOACYETE TENOBHAE/EHHH OT TPY6ONpPOBOROB Pas-
HOCTb TeMIlepATYP MeXAy HOBEPXHOCTHIO TPYGONPOBOAA M KOMHATHHM
BO3AYXOM, HEOOXOAHMO MMETD B BHAY, YTO 3Ta PasHOCTh GEpETCH MEXAY
cpeikell TemnepaTypofl BoAW Ha DaccMaTPHEAEMOM OTpesKe TPyGompo-
BOJa, IPOXONAINEr0 B ASHHON KOMHATe, B TeMNEparypofi BO3NyXa.

Ocranpubie NOKazartenH, HCOOXOAHMbE LA ONMPEAENCHHA TEINOBH-
neneHufl o1 TPyGONPOBOACE (AJHHE H AHaMETD TPYGONPOBOAOB). NPHHH-
MaoTCs No pacueTHon cxeme (cm. puc. 11.3).

Pacuer narpesaTelbHHX NPHOOPOB MPOMSBOAHTCA MO N3BECTHOMY
Merony « csoauTcsa B Taba, 1L3.

Wa 7aba. 113 BHAHO, YTO NOJE3HHE TENVOBLIEJEHHA TpyGonposo-
AOB, HAyI(Me Ha BO3MEIUEHHE TEIONOTEPh, GHBAIT BEChMa IHAYHTENb-
MH, B HallleM CIyYae OHH COCTaBJRIOT B cpenneM 36%. [TosTomMy npa-
BHJSHE yYeT WX oueHb BaxeH. MToroswe aanmpie Tabn 113 paor
BO3MOXHOCTb ONPENENHTh NOTPEGHYI0 TelNONPOHABOAHTENLHOCTL reHe-
patopa Temiia, a Taxke OecnoJesHHe NOTePH TPyGONPOBOLOM CHCTEMB!
oronyebus. [ociesnHe BEUHCIAIOTCS IO pasHOCTH OGIHX TENJOBHAENe-
uHil TpyGONpPOBOAOM H NMOJE3HOH FACTH HX, HAYILEH Ha BOSMEILUEHHE Te-
naonoreps. Jaa Raiero cayyas Gecnonesnnie TenvionoTepr Gynyr 5255—
~—3680==1565 Br (1350 kkan/u).

TennonpoH3BOAHTEILHOCTL reHEPATOPa TelJa MOMKET ONpPEleNRTHRCR
KaK CyMMa OGulHX TeIIOBHJAE/NECHHA TPYGONpOBOAOM H BCEeMH OTONTH-
TelbHEIMK npHGOpamn 52554-5620=10875 Bt (9375 xxanfu).

Tpn penewnH TOro aHaveHusi Ha AEHACTBHTEILHYIO PASHOCTh TeMIe-
paTyp ropaveri H o6paTHON BOAH NOJYYAETCH DACYETHOE KOJIHYECTBO BO-
B, UKPKysupysoLielt B CHCTeMe.

EcuH nojyueHHoe 3HayeHHe OKaXeTcs GOJbIE TOro, Ha KOTOpoe mpo-
MIBOAHYCA pacyeT TPyGolpOBOAa, TO B CHCTEeME (BAKTHYECKH GyAeT UHP-
KYJHPOBATL YMEHBIUEHHOE KOJHYECTBO BOZH. 3HAUYHTE/IbHOE SAHMKEHUE

TO o cp € pECYEeTHHM TOBOPHT O HEJKOHO-
MHYHOCTH CHUCTEMH. B 37TOM Cayyae HeOGXOIlHMO NOBEICHTD TEMIEPATYPY
BOJAB, BHXOARIUEH H3 NPHGOPOB, BCEACTBHE YErO YMEHbIUWTCS INIOW@Ab
TIOBEPXHOCTH KX HarpeBa. JIOMyCTHMLIMH HpefenaMi pACXOKACHHS MOX-
HO cyHTaTh o1 5 10 —15%.

p POBEPKY STOTO P AeHHsl AAA HAUEr0 cayaeas,
CYHTas PacyeTHYIO TEMIeparTypy BXORRILEH B KOTen BOAM paBHOR 58° C:
9375
G == ————— =250 X
96— 58 Sl
TpausToe 8 pacyere KOIHYECTBO yARpY BOAIH, [I0
Taba. 111, paBro 286 Kr/u. PacxoxkaeHHe cocTaBuT
250 — 286
—— 100 =—12,5%,

NTO HAXOAHTCH B Npelenax NOMycKaeMofi HOpMEL

TNpumep 1.2, Ha naanax meproro i BTOPOro sraxell OTAMIHBAEMOrO
afanus (puc. I1.4) TOKasaHO pacnosoXenwe OTONWTeNBHHX NpHOOpOB,
xoTaa B TpyGOnpoBosoE OXHOTPYOHOR NpoTouHofi KBapTHPHOR CHCTEMH
OTOMJEHHS.

Ha puc. 115 zana cxema TpyGONPOBOAOB PACCIUTHIBAEMON CHCTEMB
o1 obopy Fl  OTOIKT p M-140 AC;
TEMIONOTepH KOMHAT NOCTABJEHH B CXeMe Ha COOTBETCTBYIOUIMX OTOMH-

110

2 3man L& smam
od nomoakay g5 Mol nonom

703 pomonKor 14
1 2.C.
B ]
m 7

Puc. IL4, Iinam mepsore
npu6opon, xorna, rn’;mero"n"zpnm D:“(. 5o
(x mpuMepy 11.2) °

HOMepa ; I'C— R cTonx

TeJIbHEX NpHGOpax. Temmne;

COOTBETCTBEHHO 95 1 70° C,
EPTHKAJLHEE PACCTOSKHS, O,

e A@B-

JIEHHE B CHCTeMe, NOKA38HM Ha 3 B
He. I
COBNANAET C UEHTPOM OX, : ao;;ﬁy (ueHTp‘Harpﬁ% :;21;;1(5 "

PaTypa ropsuenr u o6paTtholl Bogm COCTaBsfeT

CAC/HM ODHEHTBPOBOUHHE LHDKYJISIUHOMHELE
A}
KEKAOro H3 YIOMSHYTHX KOnen nio q)og;yyneunmmue SRR

Ho=[bmu+h)+111+Ah(pcp—m%}g. (11.10)
e h — BEICOTa Ppacnosoxe)
A8 KA LCHTPOM Harpesa Boms b Rome, w | ol TPYOpOBO-
fiHHE OT paCCqHTHBaeMOPO CTORKAa no l‘ﬂa':l’lcro, M; Pr

HTanbHoe paccro-
~— BJOTHOCTH IO~

Puc. IL5. Pacuernan cxema -
e K npm: ;‘;’f{u l_l.n. Cxena nan onpiaennemm
PUIYOIIAX  MHPKYARUMHONHOE -
Hue (x npamMepy 11.2) sasie

m



psiveR BOAH DpH pacuetHoRl Temmeparype (obuuno £=95°C), xr/m¥
Pep— IJIOTHOCTb BOAH, KrfM3, mnpH cpeiHell Temmeparype (OOHYHO
1,=70°C, a lep=(95+70) :2=82,5°C); b — Gespasmepurifi KosdhPu-
LHEHT, MPUHHMAEMHR N OTKPHTOH NPOKJAIKH ropsuerc tpybonpopo-
a2 mo;p NOTOAKOM BEPXHEro sraxka, paBumM 0,3; AR — paccrosmbe
MO BEPTHKAJH, M, OT ueHTpa HATPeBa BOAH B KOTJE N0 cpenneii
TOUKH MeXIy NpHGOpaMH mepBoro H BTOPOro STaxefl; /; — MJTBHA ropsa-
gero TpySomp M, 0 B PACCMATP 'MOE LHPKY. e
KOJMbUO H IPOKAS, 0 HaA NpuGOp nepeoro 9raxa; Qe H
Q — Tennosas uarpyska NpHGOPOB BTOPOTO H NEPBOFO STAXKER AN NaH-
HOrO CTOfIKE; g — yCKOpeHHe CBOGONHOTO majeHuH, mfcs.

B paccMartpHBaeMbX LHPKY/AUHOBMBIX NOabUax Aasnesus Hy wepea
CTORKH COCTABAAOT (cM. pHe. I1.5):

CTORKH o + ¢ c v s avave. I 16 Ile IIla 1IN6
HoTI0 e usouvecana. 240 216 295 39 32

Cy p Ans¥a Tpy6onp B XOJb1aX uepes cTofiku fa H 16
OAHHAKOBA H paBxa NpHOEAHZHTENBHO 29 M. JInHHA KO/LUA Yepes CTORAK
Ia coctapasier okono 31 M, Kanbna uepes croskn Iffa w II6 — oxona

M.
Haubosee HebaaronpHATHEM OKa3anoch Koabno gepes crosgk Hla,
TaK Ka2K OTHOIIEHHE PACMOJNATZEMOTO AABMNCHHs K AJHHE 3TOrO KOJbUA
NORYHIOCH HAHMEHBLIHM — oKono 8 ITa/m.

C sTOro KoJbla H HauHeM pacyeT TPyGONPOROAOB CHCTEME! OTOIJIE-
nust, Ha nephoM sTalle pacuera NPOH3BOJAHTCH, KaK OOHYHO, 3arpyana
CXEMH OTONNEHBs, jajee ONPEE]feTcs KONHYECTBO BOAM, NPOXOASILEH
110 OTAE/BHEM YyacTKaM.

Ha yuactkax I—38, 4, 10 u 11 pacuetvOro Koabna KOJAHYECTBO IPO-
xofsuuell BOAH HaxoAuTcsi Ge3 OCOGHIX 3aTpyAmeHHll KAK YACTHOE OT
HefeHns. TeITOBON HArPysKM STHX YYRCTKOB Ha PacueTHbly mepenaf TeM-
fiepatyp (B AamsoM cayyee 25°C). Ha yuacTke 5 6yAer NpOXOAHTL Ta-
KOe Je KoJuuecTso BOJH, Kak H Ha yyactkax 8 u 4. Ha ywacrkax 6
H 12 Bona 6yner pacnpel€NsTbCH NMPOMOPUHOHANERO HX TENNOBHM HAa-
rpyakaM, Ha yyactke 9 Gyner npoXOmHTh TAKOe e KOJUYECTBO BOAH,
Xak Ha yyacTke 6, H TaK jajiee no Beeft cxeme.

Tocne aarpyskn cxembt Tes  Tp Huli  pacyer
AMaMeTPoB TPYGONPOBONOB, CBONHMBIA B TaGJELY, 2 33TeM TerJOBOR
pacgeT, NpeaCTaBNCHHHA H Ta6n. I1.4.

Tennosofi pacueT yyacTkos I—4 oCyuIeCTBAsi€TCs KaK OGHYHO H

3aTpYRHeHHH He BEHISHBAET.
Npu YpH BOJKL, fi Ha npuGopa B

YYBCTOK 5, HEOGXOAHMO YYeCTb NOJe3HHE TEWIOBHIGIEHHH OT THYGO-
DPOBOKA B TOMEIUIEHHE H YCTAHOBHTH NOTPeGHYIO TENJOOTAATy MprGOpa.
Tonesnne TennoBBENeHHS OT NBYX CTOSIKOB, HMEIOIBXCA B KOMHaTe,
OT ywacTka 3 H OT HACTH yYacTKa 2, HAXONAUIErocs B KOMMaTe, COCTA-

BAT

0
(255-2 4534+ —8:— 4) 0,75 = 1200 Br.

B komuate YCTaHOBJIEHO ABa OJHMHAKOBHIX OTONHTENBHHX l'lpHGl)pa.
Tennoornaya KaxACTO H3 HHX paBHa:

12

0
1120~—2L =520 Br.
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Ta6nuna IL4. Tennosaft pacver TpySonpasona

v‘gﬂ"l" xg}w ow|down |ty °Cl 1 °C % o b o 3 “
yaac b 5 oc ¥ Br “E{l). oc |t °C
1 Is10fe5f3 (o5 1877 |37 8]0

2 la0le |32 o947] 18] 7,7{137| 820 2'? g;'g
3 J220|4 |32 |ez6f 18 |7a6|133] 5345100
€ (220125 25 (90,51 18 (72,5 502 | 255 1" | &9's

Tpusopf 220 | — 1 — [8o,5) — | 271" 530)3 |ses's
o 1220425( 2 [86,5§ 18 [68,5( 8¢ 2341 |88
6 11351251 25 [6551 18 {67.5| 38 232] 1.5 { 84’
7 | 7oosf 18 |8 |18 )66 | 72| 37|05 |85

3Han TenI00THA%y NpHEOPa H KOIMYECTBO HPOXO,
;ziﬁ,mg;xggnu nepenay (ee TeMnepﬂ;‘ P B npnﬁol;)e Haggde:e;:_‘;_);i;ayﬂ::
HETO BOAHN {cM. Taba 114
P00 ), a sareM, Hak OGMYHO, TeMme~
MPEAENHE TEMNEPaTypy BOAE BO BCEX BEePTHKANbHEIX
';:::c:?tz)-:::euoro KOllbgz BIJIOTh [0 LEHTPa oxnap)’rmennn no;zuy?‘;f::(’f
eIblOM TTPpHGOpe, Aefic,
T g P TBHTEJIbHOE LHDKY/IALHOHHOE JABJCHHE
Ho = kg (Pops — Pas) + hap.s (Pep.np.e~— Pss) -+ g (Pcp.s— Pos) +
- . +0,8hup1 (Or.npy — Pos)] g, (It.11
rne % — BHcoTa yuBCTKE 4, papnaz 2.5 M (Cpeausig
fops HB yuacTxe 4 paana:'gp.=(90.5+89$5 :;:2=90'r°eéa)n;ep:z;2 :%:
gggg aon:&_ CTBY sTOl cp fl TemmepaType H pamsan
£2 4 kr/mM>; hppe — BHCOTR nlépnﬁopa BTOPOro staxa, pasmas 0,5 M
(fep np.2— (89,5---86,5) : 2=88 ): Pop.np2=966,68 Kr/M®; Hs— BricoTa
yugc‘ma 6, pabuast 25 M (lope=(855-184) : 2=84,75° C); Ppeps=
== 968,84 Kr/mM?; hgp; — BHCOTA TpH6Opa TepBOro STaxa, papnas 0,5
l((':'_Ie::anepa’rypzl BXOXSIUER BOAH B HEro frup.a=83,5°C); pr.op.~—969,62

TlnoThocTs Bonm B raassoM crosixe
Pgs = 961,92 gr/ms,
Orciona
Hp =12,5 (965,34 — 961,92) 4 0,5 (966,68 — 961 ,92) 4=

0,5
-+ 2,5 (968,84 — 961,82) -+ 5 (969,82 —961,92)]9,81 = 299,6 Ia.

Tonyuennoe uMpKyssmmOHHOe naBaenne COOTBETCTBYET IHApABJIHYE.
CKHM norf_rmvx B Tpy6OIpOBOKE, ONpPEnECHH MM MK TIPEJBAPHTENLHOM
pacuere. IlostoMy npuumTHe B mpensaputentmoM pacuere RHAMETPH
'rpyﬁxnposonon MOryT OHITb OCTaBIIeHN 663 HaMenenuii,

HAJMOMHYHO NPOHIBOAUTCR PaCHET KOMEN H wepes THE
Inowans NOBEPXHOCTH Harpesa NpHGOPoB onpene:mel;cﬂ :‘::’c'mne:z?r’;frﬁ.
€ WX cpensell TeMmnepaTypofl, RosyuaeMofi NIPH TeILIOBOM pacuere, u ¢

YUCTOM HOJIESHRIX TENJOBHAENCHHT OT a B
870 Ghisio nokasano B npumepe I1.1, L e P
8—956 . 113



IMoneanwii 06beM PACLIHPHTENBHOrO COCyAa Veoe, 31, B
CHCTEMAX BOLSHOTNO KBADTUPHOTO OTORMIeHHs (CM. pHC. 1.7)
74K JKe, KAK M B CHUCTE€MaxX HEHTPaJIpHOTO BOASHOro oTom-
Jlenvisi, PACCYMTHBAETCS MO Qopmye

Veoe = Veue 9df, (11.12)

rie Veme — 06bEM c:icreuu (reneparopa Temna, o-rqr;n;enmux;;g:?;
g:z:::lu;gua BOIH, ﬁ})&n‘;aeuuﬁfsnuuu 0,006 1/°C; At—paaﬂo‘ﬁx:
.TeMIepaTyp BOAH IIPH MaKCHMANBHOM €€ Pas0rpeBe H SaNOZHEHHH, HP
uuMaemas: papHoll 75°C.

Cnenyer, OOHAKO, HMETb B BHAY, YTO €CJIH TEIVIONPGH3~
BOAMTEJbHOCTD FEHEpATOpa Teflia NPEeBbIIACT MAKCHMAJlk-
HYI0 TeNNOOTAAYY OTONHMTENBHOM CHCTEMBI, TO B HEH MOXET
TPOMCXOAUTh BCKUMAHWE BOAH, 4TO H HabmonaeTcs BHorAa
Ha NpakTuxe. ITOT HELOCTATOK CHCTEM BOASHOrO KBApTHp-
Horo oTonnenys GyfeT YCTPAHATHCH [pY YBEIVNECHUH €MKO-
CTM CHCTEMHl OTOILIEHMS! H, B 4aCTHOCTH, PACLIMPUTENEHOTO

a.
coc%l)ynoemxocrb PHAPABIMYECKOTO W TENJIOBOro pacyera
cHCTEM KBApTUPHOTO OTOTJIEHHN MOXET GHITh CYIECTBEHHO
yMeHbIlleHa NPH NPHMEHEHUH BHYUCIUTENbHEIX MalUvH.

PacueT renepaTopOB TeNila BOASHOIO KBAPTHPHOTO OTOM-
siemwist faercs B oL 1V,

11.2. VnpoieHRuift pacuer BOASHOTO
KBapTHPHOTO OTOMJICHHS

¢ ecTecTBeHHOR UWPKyasiHed .

W KOHCTPYKTHBHO OnpeiensaeMoi (nopmMaimoii)
€MKOCTEIO CHCTEMbI -

p Kax BuIHO H3 NpHMBEfEMHEIX IpuMepoB (cM.
n. 11.1), pacuer cucTeMBl BOASHOTO KBapTHPHOro OTOMJEHHUS
¢ €CTeCTBeHHOl HUPKyJsilueli HOBOJAbHO TPYLOEMOK, a €ro

'

'

BHIIOJIHEHWE, B YACTHOCTH, MJIsI XKHIHX LOMOB, HAaXOAALIUXCH

B JMuHOE COBCTBEHHOCTH, HE BCErfa BO3MOKHO. IlosToMy
STH CHCTEMBl IIPAKTHYECKH YaCTO COBCEM HE PACCYMTEHIBAIOTCA
BCNEACTBYE Yero ohy pabOTalOT HEAOCTATOIHO sdexTHBHO
B macTosiel KEHTe fa€TCA YNpOLUeHHE pacuer Han6o
Jlee PACIPOCTPAHEHHBIX CHCTEM KBADTHPHOTO OTONUIEHWS
€CTECTBERHOH LUPKYJALHEH 1 KOHCTPYKTHBHO OTpee/isieMO
(HOpMaJIbHOIT) €MKOCTBIO, BHIOJHSIEMEIX 110 TYNHKOBOH cxe
me (cM. puc. I.1) ¢ npoxnankok (Ges naoisLum) ropsder
PasBOfsIEro TPyOGONpoOBOLa NOA NMOTOJIKOM, a oGpaTHOro

114

&

HaJl YIOJIOM HJIH B NOABAJILHOM KaWale OTaIJuBaeMOR KBap-
THPH.

Pacuer sar npumenuTenpHo X Hau6oliee yacTo BCTpeya-
TOLUEMYCS] Clydal0: KBAaPTHPa C PACYCTHHIMY TEIVIONOTEPSME
n0 17000 BT (nsATb-1meCTs KOMHAT) HAXOAMTCA B OLHOSTAK-
HOM 3[aHHH, 2 TeHEPATOP TeIlla YCTAHOBJIEH MPUMEPHO Ha
TOM Ke ypOBHE, 9TO H OTONMTENbHbIE MPHGOPH, T.e€. HEeHTP
OXNaXKiennsi BOAN B NpHOOpe (ero cepelMHa) HAXOLHTCA
Ha OJIHOM ¥posue C HEHTPOM HarpeBa BOAH B reHepaTope
Tera (va 150 MM BHINE YPOBHS KOJOCHHKOBOM peleTKH HilH
TOPEsIKH) ¢ BOSMOXHHIM OTK/IOHeHHeM 10 150 MM Bhile H fi0
300 MM HiKe.

B pexomennyeMoii Meronmuke pacyera CHCTEMH OTOfJIE-
HHsi TPYOONPOBOABI NPUHUMAIOTCH 3aBENOMO GOJILIIErO fH-
&MeTpa, BC/IeACTBHE 9Er0 NpH Beex HeGNarONPHATHHX YCa0-
BHAX (MuHMMaJIbHOE PACCTOMHME OT UEHTPAa Marpepa 0
LeHTPa OXnaxKAEHHs, MHHHMAJILHAS BHICOTA PACHOJOXNKEeHHS
TOpAYel JIHHHH NPH MaKCHMANBUHX NPOTAXKEHHOCTH H TeN-
JI00TA2Ye CHCTEMH) OGeCTieuHBaeTcA NOCTATOUHOe LHPKYJsts
LHOHHOE JaBJeHye ISl BOSMEIIEHNA PACUETHMBIX TeIIONO-
Teph [pH TeMnepaType ropsuei Bonu no 95°C (6es ee mpe-
BHILUEHHA),

Hns yMerbiienys TeINOOTAAYH, HEOGXOAUMON B YCIOBH~
AX SKCNIyaTaluy AJIA NOMIEPKAHHAA 3afaHHKX TeMIepaTyp,
GyIieT COOTBETCTBEHHQ YMEHbIIATHLCS TEMIEPaTypa ropsuedt
BOABL. N

JlnaMerpn TPyGonpoBOAOB DPHHHMAIOTCH: FOPSYEro HOA
TIOTOJIKOM H OGPATHOrO Haf noAOM—38 MM, CTOSIKOB K Tom-
BOJIOK K OZIHOMY OTOTHTEJBHOMY HPHGOPY — 25 MM, CTOSIKOB
M NMOABOAOK K ABYM OTONHUTENbHBIM npHGopaM — 32. Peko-
MEHIyeMEle AHAMETPH [/ YMEHBIUCHHS] IHPABJIHUECKOro
COMPOTHBJIEHHS NIPHHSTEH MAKCHMAMBHEX PasMepOB; Hanpu-
MEp, NpH nuaMeTpe Tpy6Gonpososa 38 MM H oxnaXieHus
kpapTupsl 17 000 Br, uto cooTBeTCTEYET KBAPTHpE M3 MATH-
LIECTH KOMHAT, MAKCHMAJIbHAsi CKOPOCTE [BHKEHHS BOAL
npy  pacyeTHOM mneperage Ttemnepatyp 20°C  cocrasuT
0,15 m/c, a noTepH Ha Tperue 1 M Tpy6onpososa — 8,5 ITa,

BOSMOXHOCTD HpHMeHEHus TPYOONPOBONOB MAKCHMAJIb
HBIX [MAMETPOB OMpEfieNsieTcsl TeM, ¥TO MpH Nepeage OfHO+
TO ¥ TOrQ XK€ KOJAHYECTBa TeIJIa CTOMMOCTE TPYG OKa3bIBa«
€TCA 3HAYKTE/ILHO HHKE CTOHMOCTH OTOMMTENLHLX NPHGO+
poB. Hanpumep, cpemmss crommocte 1 3xM YYTYHHOTO
panuatopa, nepesaiomero 500 Bt tensa npu pasnocTu Tem-
TepaTyp TEIOHOCHTEA M nomeweHHs 64,5°C, cocrasaser
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okoJlo 5 py6., a cTouMOCTy TPY6, KOTOpHIE MOTpe6yI0TCa AJist
nepefauy STOro XKe KOJHYECTBa TeNJla B TaKHX e YCJIOBH-
fIX, COCTABHT, Py0.:

opHd=28 MM . . . . ¢ o .. 0.. 1,86
d=32 » ... ....e... 1,87
d=38"» .. ... ..c... 2,05

ConocTaBAsA CTOMMOCTD OTONHTENBHHX MPHGOPOB M TPy~
601 pOBOLOB, NEPEAIOUX OfIHAKOBOE KOJHYECTBO Tenja B
nOMellleHusi, MOXKHO CAeJaTh BEIBOA O TOM, 4TO [JIf BO3ME-
LEHH TEIJIONOTEPh BMONWE BO3MOXHO HWCNOJB30BATH TPY-
GonpoBOAN. 3TOT BAXWHIi BEIBOfL MIPMMEHMM HE TOJIBKO
[Jl5i CACTEM KBaPTHPHOTO OTOIVIEHMsi, HO H JJIsi BCEX CHCTEM
LEeHTPaAEUOTO OTOINJEHUS.

TennonorepH Kamaok KOMHATH JOJMKHE COOTBETCTBO*
BAaTh CYMMAPHWM TENJOBHIAEJEHUSM OT ropsuero Tpy6onpo-
BOfia 110fi MOTOJKOM, TOPSIYHX CTOSIKOB M NMOABOJOK K OTOMH«
TeJILHEIM npuGopaM, o6paTHOro TpybGONpoBofia Hak HOJOM u
B MOANOJILHOM Kanalie, 06paTHON NOJABOAKU K OTOMUTEJILHO
My npuOOpy, a8 TaxXkKe OT CAMOro OTONHTEJEHOro nprGopa,

Konnyeetso Tenia Qrp, 0TAABAEMOr0 TPYGONPOBOLAMH B |
OTanJIMBaeMOe MOMELIeHVie, HCXOAS U3 TeMnepaTypel BOAHL,
KOTOPasi IPHHHMAETCS PABHON [UIs TOPSIMHX TPYCONpoBoCE
80°C u nas obpathblx 60°C, onpenensior no gopmyie

Qrp=0,8(ligi+ Lgs+...+ lngn) 40,219, (11.13)

rae h, I .., ln — DJIHHE, M, OTKpPHTO P B
TPY6OIPOBOJIOE COOTBETCTBEHHO COPAYErO IO/ NOTOJNKOM, TOPSIYUX CTOR-
KOB H TOABONOK K NMPHOGOPY, OGPATHHX HAI NONOM K OGPATHHX CTOAKOB
¥ nonsonow; [ — Aaupa, M, obparroro TpyGonpoBoAa B NOANOJbHOM Ka-

Hane; ¢, qi, qu - §n — KONHYECTBO Temia, BT, suneasemoro 1 M 1py-
Gonp H 0 P g

npH d=38 MM H fggp=80°C . . . . . 125

» d=32 » H lyop=80°C . . . . . 110 .

» d=25 » H by =060°C . . . .. 88

» d=38 » U lyep=60°C . ... . g6

Konuuecteo Temna Qorn, KOTOpOe B Kax/fofi KoMmuare.

JIOJDKHE OTNABAaTh OTONWTEJIbHEIE NpUOOpH, HAXONAT MO,
hopmyne
. _ (11.149)

Qor.u=Qu— Q-rp,
rAe Qq~— pacyeTHHE TEMNONOTEPH NOMELICHHA.

Toa6op oTonuTENBHBIX IPHEOPOB MPOUSBOANAT, HCXONS U3
cpeniHedi Temnepatyps Boas B rux 70°C. Mx ycranoska, ka

116 -

u pasMelleHve (B NJaHe), MOXKET NPOHIBOAUTECS JIIOGHIM
naubosee yﬂOﬁHHM, orlpeJeJIgeMBIM C  YYETOM MECTHBIX
yCcnoBuil 06pasoM. )

Npumep 11.3. TIponsBecTH YUpOIIEHHH pacueT TPYGOTPOBOAOE H
OTONHTEJILHHX NPHOGOPOB AJA CXeMH OTOIVICHHS, H30GpaXeHHBH Ha PHC.
113 (wias kpapTHpH nNokasan Ha puc. 11.2). Pacuer npomseomutcs no
Ta6a. 115, IpH saTpynHerHH HJIH HeBO3MOXHOCTH PACYeTa TEMIONOTePb
B COOTBETCTBHH C K3BECTHOH METOOMKOR NOMB3YIOTCH YBPOIWEHHUBIM Me-
Tozom, TTpu ynpoweHHOM METOAE pacieTa KBAPTHPHONG OTONJIEHHS Tell-
JIONOTEPH MOXHO ONpejesisTs o (opmyae

Qu=Vq" {tsg—1p.o),

rac V — BHyTpenssis KybaTypa OTalsEBaeMOro nomeurenus, M% g —
NCNbHAA  TEIIOBas — Xap pucTHKA ([0 BHYTP y obbemy),
1/(M3-°C), npunnMaemasi paBHO: AN YIJIOBHX KOMHAT H NIPHXOXeH,
HMelowe BXoAHYI0 ABephb ¢ yaHum, 0,9—1,2; nias KoMHaT ¢ ONHOA Ha-
pyxHoh cretofi 0,6—0,8; ann xomsar Ges HapyxmuHX cter 0,25—0,35;
fa — JKENAEMan BHYTPEHHSA TeMNepatypa NometleHus, °C; fy.o-— HapyX-
MBA pacueTHas oTOnHTeabHas Temneparyps, °C (no CHaIl II-A.6-72).
‘eHepaTop Telsa cieayerT NoxGHpaTe NO OCLIHM  TeIOnOTepsM
HBAPTHPH C 3amacoM 15—20% naa HOCTH TIPH HEOOBXC
YBEJHUCHHA TENNOOTAAYH CHCTEMH OTONJIEHHS, HMed B BHAY HaJHYHE
6 X T 3] it TpyGonp K NpHHATHE NONYLIEHHS
B yrnpOLUIEHKOM MeToae pacyera.

TIpH HeBO3MOXKHOCTH BHNOJHEHUs yKaszaHdoro B M.I1.1
Gosee TOYHOrO pacieTa MOXKHO TNPHMEHATh YNPOIUEHHEBIR
pacuer. Tlp HCnosIb3OBAHEH YIPOIIEHHOrO pacueTa COsfia-
ercA OnpeiefeHHHH 3anac B paGoTe CHCTEMB OTOfUJICHES,
NOCKOJILKY NIPH STOM LONYCKaeTcs:

yBeJIHdeHye TeIVIOOTAAYH 3a c4eT (HOpCHPOBaHUS TONMKH
relepaTopa Tenua W NOBHILEHUA TeMNepaTyphl BOAE (rops-
uefi 1o 95°C), B pe3ysbTATE 4Ero yBeNHUHBACTCH LHPKYs-
WHOHHOE [aBJ/IeHHe B CHCTEME;

yMeHBIleHYe obuiefl TEVIOOTAAYM BCICICTBHE CHHIKEHHS
(OpCHpOBAMHN TONKH TreMepaTopa Temdla ‘M TeMiepaTypsl
TEIVIOHOCHUTEISE;

MOKOMHATHOE YMEHBILIEHHE TeMJIO0TAaud C NOMOLBIO pe-
ryJiipoBalus KJanaHaMH y OTOMHMTENEHEIX HMPHOOPOB;

OTKpHIBauMe nBepeli (NPH NoceMeHHOM 3acejleHHH KBap-
THPH), cOOGLIAIONIAX KOMHATH], YTO CIOCOGCTBYET BHIpaBHY-
BaNHIO TEMIIEPATYP B KBAPTHPE,

VKasaHHEle MEPOTIPUSTHSA, KOPPEKTHPYIOUIHE TeEMJIOBOH
PeXHM, clleyeT BHIONHATE MOC/e HACTYIIEHUs YCTaHOBHB-
IICrOCs PeXXHMa SKCIJIyaTapyH KBapTHPHL, IOCKOJEKY B
TCII0BOM GallaHce KaXioH KOMHATH CyLIECTBEHHOE 3Ha-
"eHHE HMEIOT GHITOBHIE TETVIOBHIENEHHS, TEMJIONOCTYIJIEHHS
OT COJIHCYHON pajuallvH M OXJaXX[eHHs OT MHGbHIABTpaluH,

- 17
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gy KOTOpHi€, KaK M3BECTHO, He NOLAAIOTCS TOYHOMY Y9eTy.
) %=z P!
S| 2% e o |« | | 85888 TlonoGuas «HacTpoliKa» CHCTEMH HYXHa BO BCEX CayHasX,
5; g% eEEBEe & Me TONbKO EpPR ee NpHOJHIKEHHOM pacyeTe.
E = E g E 1 23] .
1) BNCHREE < :
g8 o8 £a g i‘g‘g.éi’, E 11.3. Pacqer BO3AYIHOTO KBAPTHPHOTO
£2| 38 < o - - %E ¥EER I OTON/IeNNs C ecTeCTBEHHOR
&gl & EE¥gta g nHPKyasumeHi, He COBMEIEHKOro
E ¢ peHTHARIMER (peunpKyasuRoHHOro)
S cahooto glelgligi|s 2 ? Pacuer sToli CHCTEME HAauWaloT ¢ BHOOPa TeM-
e A B o nepaTypH TOpAYEro BO3LYXa, NOAABAEMOrC B OTAITHBAEMEIE
= %
ﬁ nomeniens (eM. n. 1.4). 3nas 31y TeMneparypy B BHyTpeH-
) HIOIO TEMIIEPATYPy NOMEMEHHE, MACCOBOE KOJIHIECTBO BO3~
“aoYoaod! [=3 (=] =] w < 8 -
ool S | S 12 |5 |8 2 = Ayxa G, Kr/4, NORBAEMOrD B KaXAoe NOMeIERHe, ONpeae-
wessarou semgo | ha B 29101 10 Gopmyne
5 O
- G — Q30 _ 1.16)
oxon 1 | ulm bt Y 1 | ¢ {to— 1) » @
= R 1 9 rne Qu— pacueTHHe Ten epH Br; ¢-—7. Te-
H b BO3AYXa, mp pasHoit 1000 Il)ll/(m' "C). e —
2 = 2, MEKCHMabEAR Pal Ypa HC B ¥ peer-
8 €8y | m| | i I | | & xy, °C; t.-—nny'rpmnma Teuneparypa noueuxumi, C; 3600 — uBcic .
& g=3% |7 coxyna s I u,
e |F) BE2E 212 g Ofaen uMpXyampyomero Bosayxa L, M%u, HaXopaT no
AR AR EEEEEE P& gopupne
= Im O b bl o o
& off L =Gp, (I.17)
] -
'é' w’gl::;:;g © l é © I § 1 1 |» | § | T p — DAOTHOCTL BO3AYX4, KI/M3, MpH Temmepatype £
= Tlociie ycTaHOBNeHEs: 0GBHEMOB BO3AyXa, NOLABAEMOIQ B
= el aigl e Ig | | I ] B OTAeNbHKE NOMERIeH si B YAaNAEMOrO M3 MHX, NPOH3BOAMT«
=] BEEE (B ~1&] <l €t 8arpy3ka CXeMH BO3AYXOHG/IOB H BNnBJeHRe ReRCTBYIO«
| EEEg [ UIHX AaBACHHA.
L iE] BagR ) B ZB 2B S8 | & Jlns onpepenenss AEHCTBYIOIIEro NaBACHHA B KaKois
2 {E] &%" = KGO cHcTeMe KBAPTHPHOFO BO3AYIIHOTO PeUHPKYJIAIHONHO~
Hé | £ ro gTonAenus paccmorpum puc. IL7.
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Tlyctb TemmepaTypa BO3AYXa, BHXOASLIETO H3 BO3LYXO- -
HarpeBatelist H MOCTYNAIOLLEro B OTANVIMBAEMOE NOMELIEHHE,
paBHa & (OXJaxeHHeM BO3AyXa B Kananax npeneGperaem), -
IJIOTHOCTb TOPsMETe BOSAyXa gr, TEMIEpaTypa BO3fyXa B
OTaNHBaeMOM MNOMENIEHHH H KaHaJje, NOABOASILLEM BO3AYX
K BO3AYXOHATPEBATENMIO ls, 8 IVIOTHOCTH Ps. 1IpHMeEM, HYTO
IEHTp HAIpeBa BO3AyXa MPOXOAHMT NOCEPE/MHE BO3LyXOHar-
pebaTesis B IEJHT €r0 Ha JABE YacTH, B BEPXHEH M3 KOTOPHIX
HAXOAUTCA Topsiynii BOSAYX € ¥, @ B HHXKHei — XOJIOAHHH
c I,

“ﬂei«’lcmymmee Japjiensie B cHcreMe Cyler co3paBaThCs
PAasSHOCTBIO Mace BEPTHKAJbHEIX CTOJIGOB BO3AyXa, OHYCKa-
IOLIETOCS BHM3 M MOXHHMAIOIIETOCs BBEPX, H BHYTPEHHHM
[laBNeHHEM B OTAINJHBAEMOM MOMELUEHHH, IPH neHCTBHH
KOTOPOr0 WHPKYJISLHOHHOE AaBJeuue yBeJHIHTCs, eC/i NpH-
TOUHOE OTBEPCTHE HMIKE BHITSKHOrO, H yMeHbLIWTCH, €CJH
HPHTOYHOE OTBEPCTHE BHILIE BHTHHKHOTO.

PassocTb Macce cToIGOB BO3/lyXa MO IMyTH RBHIKEHHS €ro
BHHM3 M BBEPX ONpENeNFeTcsi BHparKeHHeM h(p,-v—pr)g, a
miepenaj RabneHHil MEXAy NPHTOYMOH H BHITAXHOA peweT-
KaMH — BHpaxenneM A (pr—ge) g- ,

O61uas ¢popmyna A AEHCTBYIOLIErO AaBJACHNs Hy, Ta,
B CHCTEME PenUPKYJIANHOHHOr0 BOSAYLIHONO OTOMJIEHHs NpH-
MET TaKOH BHA:

Hp =1 (pg—Pr) = by (Pu—Pu) &, (I1.18)

rne h— paccTonnye, M, TO BEPTHKAIH OT LEHTpa Karpesa nosnxxan:
BO3/lyXOHATpeBaTeNe O NPUTOUHOH peweTKH, ho — paccrosnue, e
BepTHKAM MeXIY NPHTOTHOR M BHTHKHON DPEIIETKOH, TPHHHMAC! 0
SHaKOM IJIOC, €C/IH BHITAKHAA PEIIETKA BHILIE TPHTOYHOH, H €O 3HAKO!
MHHYC, €C/IH BHTSKHAA PeIeTKa HHIKE e¢; Ps H Pr — IVIOTHOCTD g?sny).(_a-
COOTBETCTBEHHO B OTAMNJIHBACMOM TIOMELIEHHH H ropavero, KE‘/M s P 2
TIOTHOCTE HAPYMKHOr0o BO3AYXa ODH pﬂc’-lETHOﬂ OTQI;HTEJH:HOH TeMIep:
Type, Kr/M%; g — yCKOpenHe CBOGOLHOro najeHus, Mfc2

Auamusupys ¢opmyay (11. 18), MOMKHO CAEN2TH CAEAYIO«
[He NpPaKTHYECKHE BHBOJN OTHOCHTENBHO PaclOJOKEHHA
NPHTOYHKX H BHTAKHHX OTBEPCTHH NPH BO3LyLHOM OTON-
neH?.“MaKchanmoe meficTBylOLIEe JaBJIeHHe NOJyYaercs
[PH PacHOJOKEeHHH MPHTOYHMKX H BHTSMHLIX OTBEpCTHH NOA .
[OTOJKOM OTanyiHBaeMoro noMerieHns. OnHAKO NPH TaKOM
pacrionoxepuy oepcTuii Cyler meperpeBathCs BEpXHUAR
s0na nomeweuns. CucTeMa OTONJIEHHS B 9TOM cayuae Gyaer
pa6otats SP@PEKTHBHO, ECU NOBEPXHOCTh MOTOJKA CMOKET
[OIVIOTHTD BCE TENJO, BHOCHMOE NMPHTOYHBIM BOSAYXOM, H Te-
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Pe/laTh €ro JyyeHcnyCKaHueM OTanAnBaeMOMy NOMEILEHUIO,

2. Tlpu mOBHLIEHKH MECTa YCTAHOBKH BHTSNHON peier-
Ki BOSJYLIHOTO OTOMJIEHHS BO BCeX CayYasnx Gyner yBeanun-
aaThCA NEHCTBYIOLIEE aBleHHE B €HCTEME.

3. TloBrlUenne Mecta YCTAHOBKH NPHTOMHON pelleTKH
YBEJHYHT AefiCTByIOLIEE JaBJeHHE JIMIIL TOrAA, KOTAa pas-
HOCTBb TEMIEPATYP rOPsiuero H BHYTPEHHErO BO3AYXa OTAIIHe
B4EMOTO NOMELIenHs: GOJblue PASHOCTH TeMMepaTyp BHYT-.
PEHHEro H HapyXHOro BosAyxa. B mporusnom cayuae ans
MOBHIIEHHs! IEHCTBYIOLIEro 1aB/eHHs] IPHTOYHEE OTBEPCTHS
Lenecoo6pasHo pacnoiarath B HHXKueHl 30HE, a BHTAXKHEE —
B BepXHeH.

Pacyer cevemns BosmyliHHX Kanajios NpOMSBOLHTCH
OGLIYHBLIM CHOCOGOM, NpHMeHSieMBM NPH pacyere BEHTHJS-
LHOHHBIX BO3AYXOBOAOB.

OpueHTHPOBOUNLIE pacueTHElE CKODOCTH JBHMKEHHS BO3+
DyXa b KaHajJaxX BOSAYLIHBIX CHCTEM KBAPTHPHOTO OTONJe-
1Kl PeKOMEHAYeTCs NPHHHMaTh B npexeiax 0,5—1,2 m/c.
CropocTb BOSIyXa B NMOKAIOLIAX H PeUMPKYJANHOHKBIX pe-
WeTKax NpHHHMaeTcs He 0OJlee CKOPOCTH B MPHJIEraloLLHX
YydacTkax KanaJos,

CeueHHe MaruCTPAsEHLIX KauaJoB DEKOMEHAYeTcs NpH-
HHMaTb He MeHee 200X 200 MM, a oTPeTBlennl K OTHe bHbIM
noMeltenuaM — ne menee 150150 Mmm, Kanann ceuennem
300X 300 MM MPH HEOGXOZHMOCTH MOXHO 3aMEHHTL ABYMA
napadsiesHbMH KaHAJIaMH.

Hue npreomnres npumep pacyera BosAyMIHOrO KBaps
THPHOIO OTOMJIEHNS! € I'PABHTANHOHHHIM NOGYXIEHHeM AJs
ABYXSTaXKHOIO JIOMa C MOABAJIOM AJS PasMeLlel s BOSAYXO+
HarpesaTeJisi.

MNpumep 11.4. Ha prc. 11.8
H BTOpOrO sTaMNen
PeleToK H BO3[lYXOH&rpeBaTens.

Topsiunit BOsAyx TofAeTCs B KaXAOe H3 OTAIIHBAEMELX. TIOMELICHHH,
TIpy STOM B NePBOM STaMe ropaYuit Bo3fyX BHIIYCKAeTCH TIOL IOTOJKOM
NIOMELLEHES, @ BO BTOPOM — B HHXKHE}! 30He Ha Bhicote 1 M OT nosa.

Henocpencreennnit 3a6op Boazyxa ma PELMPKYARUHIO NPeAyCcMAaT-
i TOJBKO B 30HE MHABX HOMHAT TiepBOro staxa. Ma
MHAEIX KOMHAT BTOPOTO 9TaXa DPENHDKYJSUMOMHEGL BO3LYX K BO3LYXO-
HArpeBaTeNio MOCTYN&eT uepes ChnelHaJjbHhe OTBEPCTHA B NEeCTHHUHOR
KA¢TKe, HMEoULHecs B Tieperoponke, OTACNSAIOEN ee OT IKMIKIX KOMHaT
BTOpOro 3TaXxa.

Ha kyxun, y6opuoit 1 Banuoit BOsAyX BHEpacHBaercs 4epe3s BeHTH-
NAIHOHHBIE KaHaJjml, KOTOpHE Ha PHCYHKE HE TIOKa3auH. Pacyernasn cxe-
Ma BO3NIyXOBOACR MpHBeneHa Ha puc. 11.9. Cenenns KanajoB H pellerck,
MM, ONPEAENSIOT N0 Pacu€Ty.

17 PaTYPy BO3ZYX8, 0 B o=
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IKANAA KOMHATA 6

Qe =2390 Br; f=18°C;
2390-3600 137
== = ; o ——— = 8/u;
] 1000 @0— 18) 137 kr/y; L 0,997 137 »¥/w;
KHJaA KOMHaTa 7
= 1600 Br; 15, =18°C;
1600-3600 104
= = 104 g —— S /q:
% =600 @0— 18) Ko/ L=rpagy =104 /%
KANas KOMHATa &
Qg =2240 Br; tp=18°C;
2240-3600 130
= =130 krju; L= ——— =130 ¥¥/u.
1000 B0 — 18) 'S0 Xel4: 0,907 = 130 ¥Us

0611366 KOJIHYECTBO NOAaBacMoro BO3AYyxa

G = 185+ 121 + 65 78+ 112 137 4 104 + 130 = 932 xr/x;
L = 932/0,997 = 933 ¥%/u.

Tlocae onpejeseHia KOJHYECTBA INOJaBaeMoro HO31YXa BRYHCIAEM
0 BO3AYXa. B KHJHIX KOMHaTax nepBoro

TBO P

staxa I H6 N CJrly)KEGHOﬁ xomuare 4 (cm. puc. IL8) koauuecTso sabn-
PaeMoro ua peuHpKyJAUKMIo BosnyXa GyAET MeHbllue, TaK KK Ha peuHp-
KyAsuuio TOCTYNZeT BOSAYX € KOMHATHON TeMmepaTypof.

Ko/nm4ecTBo BO3KyXa, 3abHpaeMoro:
M3 XKUNOA XOMHaTH 1

L =186:1,213= 152 »®/u;
M3 JKHA0H KOMHATH 6
L =137:1,213 =113 »¥/u;
n3 éyme6Holi KoMHaTH 4
L =78:1,226 = 64 »¥/u,
ree 1,213 n 1,226 — IoTHoCT> BO3/lyXa, KIfMP, NpH TeMIepartype cooT-
wercreenno 18 u 15°C.
OcTanbHOE KOJFHECTBO BO3AYXa, HAYILErO Ha PElHPKYJASUHIO H 3a-
6Hpa€M0f0 4epes NeCTHHYHYIO KJeTKY, COCTABHT:
G = 933 — (186 + 137 -+ 78) = 532 kr/y;
L =532:1,213 =439 »*/u.
O6wuit 66beM PeHPKYARLHOBHOIO BO3AYXa

L =933:1,213="770 /.
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Haiian KOJHUECTBO YAANAEMOro H MOJaBaeMOro BO3AYXA, NPOH3BO-
JIAM 3arpysKy CXEMH BO3JYXOBOACE® B BLIMHC/AAEM JeficTByioulee AaB-
JIEHHE.

Ilnn onpepesenys AeHCTBYIOWIETO A@BJIEHHA HARO 3HATHL PACCTOAHME
1O HEPTHKAJK OT CEPEAMHE BO3LYXOHArpeBATENs O BO3AYXOBHITYCKHBIX
OTBepCTHii H PACCTOAHHE IO BEPTHKANH MeX1y NPUTOYHEIMH H BHITHKHEL-
MH pellieTKaMH.
. "B naumom cayuae AaA NepBoro staxa k=351 M K hy=1,5 M. pas
Broporo staxka h=7,1 M u hy==3,2 M.

Ilefictbyiomee AasierHe N0 popmye (11.18) cocrasut:

AT NepBOr0 3TaX<a

- Hipp=5,1[(1,213—0,997) — 1,5 (1,313 — 1,213)] 9,81 =9,5 Ilz;
JUIsl BTOPOro STama )
Happ = 7.1 [(1,213—0,997) — 3,2 (1,313 — 1,213} 9,81 = 12 Ia.

Janee ycranapiupaetcs naubosee HeGarolpHATHOS MHPRYJAUHOK-
HOE KOJIbIO. OHO 6y/eT NPOXOAHTD Yepes NepBhLifi STaX.

Ha nepeoM sTame HauGosee YARNCHHON SBJIAETCH KUIAA KOMHATA
1. Tloatomy pacuer, cenennlt A ta6a. 116, HauHHACM uepe3 PENHPKY-
AausonRyo pemerky X/ ¥ nojaoulyio pemerky fI (cm. puc. 11.9).

AHATIOPHIHO PACCYMTHBAIOTCH BO3AYXOBOAM, 0GC/YKHBAOIuE CIy-
xebnyio xomuary 4 (pemerku V u XIII) u ®HIYi0 KOMHATY 6 (pemer-
ki I B X). Janee nepexoAMM K pacueTy KaHAJOB, NOLAMOUIHX BO3LYX
B BecTHOIONB, CanuTapnLit y3en W Kyxuto (pemetku I, IV u VI), aTak-
e EAHANA, 3aCHPAICILEro BOSAYX Uepe3 JICCTHHUHYIO KieTky (peleTa
Xm. -

)I[.nﬁ sTHX Kozen Jeficteyiomee jaBnenue OYEET TaKke paBHO
9,5 Ta. PacxonoeaTecs ©OHO OYyAeT HA NpPEOAROJICHHE CONPOTHBACHUA B
NO/AIOMHE XaHAJaX OT BO3LYXOHArpeBATeNs KO KaXpOi KOMHATH H B
PEUHDKYANHOHHHX KaHanaX oT pHON pellHpPK PeLIETKH
HA JeCTHHYHOI KJETKE /10 BO3[yXOHATDEBATENS.

B mocexuiol0 Ouepeib PACCYHTHBAT KAHAJH, NOJAlOLHE BOSAYX
B NOMeIIeHHs BTOpOro 3rtaxa. JleficTsyoulee AaBjeHHe [JIst STHX IOMe-
mennit 6no onpegenenc suue. Ms wero cregyer BHYECTb NOTEPH B 06-
IHHX YK€ PACCYHTAHMBIX YVACTKAX KaK B NOAAICLIHK, T2K K H PELHDRyJIi-

X KaHanax, P H B AAHHOM Caydae ABJAAIOTCA KaHalh, CO-
eqMHAIOMNE 3260PHYIO PEUHDKYJIALHOHHYIO PelleTKy Ha JeCTHHUHOM
KNeTKe C BO3JlyXOHATDEBaTeNeM.

Ha ocraTok JeficTBYIOLIEro jlaBlieHHsi CleAyeT PACCYHTATh OTBETB-
JieHHs, 10 KOTOpHM l‘Opﬂ‘lHﬂ BO3AYX NoA2eTcA B KOMHATH BEpXHEro
sTa}a.

Tloa6op MOAAOIIKX K PEUHPKY X peleTok
B COOTBETCTBHH CO CKOPOCTHMH BO31yXa, YKA3AHHWMH BbIILE.

TCH

Il MOHTAXKHOrO PEryNHPORAHHS CHCTEMB BOSAYLIHOTO
KBapTHPHOTO OTONJIEHHS -HA NOAAIOWMX BO3AYXOBOZaX B
MeCTe MPHCOEAMHEHHS HX K BOSAYyXOHAIPeRaTe/io yCramag-
JIHBAIOTCA KAanankl.

* 3arpyaka KOJHUECTBOM NPOXOARILEro BO3AyXa Ha NPHBEACHHO
cxeme He yxasaHa.
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Caasa 111

COBMEIEHHEIE CHCTEMBI
KBAPTHPHOIO OTONJIEHH S
C rOPSiYHM BOXOCHAB)XEHHEM

MakcuMabRNE 1acoBOR pacXog, Tema Ha ropsi-
uee BofiocHabiKeHHe KBAaPTHPH ONpeeaseTCs NOTPEOHOCTEIO
B Temne fug pabote BaruH. Ecau cumrath, wro Ha npEeM
OLHOM BaHHH pacxoiyercs 250 s BOgH NMpH TeMmeparype
40°C (temmeparypa xosomHo# sopm 5° C), a BpeMsl NPHLO-
TOBJIEHHS BOAH Ha BaHHY cOcTaBiaser 20 MHH, TO MaKCH-
MaJbhast norpebHocTs B Tense Gyaer paBHa 250 (40—5) X
X3-1,16==27400 Br.

M3 conocrapienns 31010 pacxona Temna ¢ pacueTHHMH
TEMJIONOTEPSIMH KBAPTHPHL, KOTOPHE, KAaK NPABHJIO, He Tpe-
Bhitnaior 17000 Br, a yacto GHBAaOT 3HAUHTENHHO BHXeE,
BW/HO, Y70 YCTAHOBKA OLHOLO IEHMEPAaTOpa TEIJd Ha CYM-
MapHyl0 Harpy3Ky ropsiuero BOAOCHAGKEHHS H OTOJEHHUs
Heuenecoobpasra. IIpH OTCYTCTBHE pacXoma BOAHL Ha ropsi-
uee BojocHaGxenne reHepaTop Tema 6yner paborath c
GouibLLI0fi HENOrpysKof. 3To NPHBENET K CHHKEHHIO ero KITJ]
H BOSMOXHOMY BCKHIIAHHIO BOAH B CHCTEME H3-3a HECOOTBET-
CTEHS! TeIVIOOTAAYH CHCTEMH! OTOILIEHHS W TelJIONpPOH3BOIH-
TEJILHOCTH IreHepaTopa Tenaa.

Maxcimansnyio mogauy Temia ot TeHepaTopa Ha rops+
uee BOAOCHAGKERHE MOXHO YMEHBLINTD, TPEMEHAS €MKOCTH, .
npeJHa3sHaveHHHE [ NPeJBAPHTEILHOTO HAKOIICHHS TO-
pavedi Boxst. IIpn 510M B HOMeleHHSX, HMEIOHX KBAPTHP-
HOE OTONJIeHHE C BOASIHEIM FeHePaToOpoM 7enJia, Topsuee BO-
AocHabKeHne MOMET YCTPaHBATbhCs NyTeM CORMeLUEHHS CH-
CreéM OTOIVIEHHS M ropsyero Bofocuabxenus. [as ycrpoii-
CTBA TOpsIYero BOAOCHAGKEHHsl B STHX CJyuasix TpeGyiorcs
HeGOJIbLIHEe NONOJAHTE/IBHEE 3aTPATH, TAK KAK Ha NOAOrpeB
ropsiyefi BOAH A/ BAHHH, CTHPKH Oesibs M MPOYHX X03siil-
CTBEHHBIX HYXJ MOXHO HCHOJb30BaTh TOT KE IEHEPaTop
Tenda Ges yBeHYEHHs €r0 ILIOMAJH NOBEPXHOCTH HATPeRa.

B 33BHCHMOCTH OT XeCTKOCTH BOXONPOROZHON BOAH
TPHMEHSIOT IRe MPHHUHNHAJILHO Pa3/iHyHKe CXeMb] YCTPOfis
CTRa ropsivero BOmocHaOxennn. Ecim nurarespmas Bona
HMeeT HeGoaplIyIo XKecTKoCTh (10 3 — 3,5 Mr-3KR/), TO e
TOIOrPER HOMyCKAeTcsi NPOMSBONMTL B TOM Ke IeHepaTope
Tenya; NpH GoJiee REICOKOH JKECTKOCTH NHTATeNbHOH BOIH ee
[NOROrpeB AOJXKeH MPOH3BOAHTLCH B CHELHAJLHEIX BOJXO-BO~
HASHBX TENJIOOOMEHHHKAX.,
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JIL.1. CoBMenieHHan CHCTEMAa KBAPTHPHOTO
OTONAEHHH M FOPAYET0 BOAOCHAGIKEHHA

€ HEMOCpPeACTBEHHBLIM NMOKOTPEROM BOALI

B reHEpPaTope TenNa MOBHUICHHON EMKOCTH

- VerpoficTBo Tako# CHCTEMHB ABJSAETCH nanboJsiee
NpOCTHIM, H NOTOMY OHa NOJyYHJia BECbMa LIHPOKOe pacnpo-
crpapense. B macTosiliee BpPeMsi MHOTHE KBApTHDH, HMEB-
HIHE paHee TI€YHOE OTOMJIEHHE, AJIS OTOMJIEHHs H ropsiuero
BoZocHaGxenns o60PYAYIOTCA TasOBHIMH EMKHMH BOTLOHA-
rpepateasmu THa ATB. )

IpruusGHaIbHAsA CXeMa COBMEIEHHOH CHCTEME! BOAAKO-
rO KBapTHPHOTO OTOIJIEHHSI H TOPSYEro BOZOCHAGKEHHA C
MHOrOTOYEYHEIM BOAOPA3GOpOM OT BOAOHATpEBaTeJiss THIA
ATB npexcrapiena Ha puc. I1L. 1. Dta crcrema AJis BOSMOX-
HOCTH BOZOpasGopa H3 HECKOJbKHX TOYEK MOCTOSHHO HaXo-
JMTCS TOA BOAOTPOBOAHBIM naBJEHHEM, OSTOMY MOHTaX ee
cienyer NpoMsBOAHTL Ha MOEbILIEMHOE AABJIEHHE, COOTBET-
CTRyIOllee BOAONpPOBOAHOMY. [IpH 5TOM BMECTO paculHpH-
TENBHOrO COCYAA YCTAHARJIHBAETCS 3aKPHTHE BOsKyXocbop-
HHK, 43 BEPXHEil YaCTH KOTOPOro HA€T JHHHS K BAHHE, PaKo-
BHHE W yMHBAJLHWKY; Yepe3 97y JKe JHEHIO H JioGoi 3
BOLOpa3bOPHKEIX KPAHOB BHIMYCKAETCH BOSAYX. Jns BHKJIO-
ueHHs CHCTEMB OTOIJIEHHs HA JIETHee BpEMS Ha oGuueft 06-
paTHO# JIHHHH YyCTaHaBJIHBaeTcs npoGounnit KpaH, NpH Ie-
PEKPHTHH KOTOPOro MpeKpallaercs UAPKYJIAUHS BOALL

IMpr mone3opaMHH ropsYaM BofocHaBXKeHHEM He PEKO-
MeHAyeTcs TIOIOrPeBaTh BOAy [0 TemnepaTyps Goaee 80°C.
Io3TOMy CHCTEMY OTOMJIEHHS B IaHHOM Cllydae pacCuMTEIBA-
JOT Ha TeMmmepaTypsl ropsyeii H 06paTHOf BOAM, COOTBETCT-
penlo papHbie 80 n 60°C. B ocTanbHOM pacieT OTOIHTENb-
RO CHCTEMbI, COBMELIEBHOI! C TOPAYHM BOAOCHAGKEHHEM,
TNPOM3ROANAT TAK XKe, KAK CHCTEMH, HE COBMEIUEHHOM ¢ rops-
uykM BomocHaGxennem. JluameTps TPyOONpOBOJOB K BOAO-
paaGopHeIM ToukaM B KBapTHpe Gepyrcs Ges pacuera ua

Prc. TILL Cxema cosMeireHHofi cHc-
TeMel BOQAHOTO KBapTHPHOrO OTOTLIE-
Mun B ropavero ROAOCHAGKEHNA C

or

AI'B

1, 2 u 3 — Bosiopasbop COOTBETCTBEH-

HO HA Ayl K BaRAY, HA YMLB&ALHHK

B HMa DEKOBREY; 4 — BOsZyXocHop-

MHK; 5 — BOJOHATpeBaTen, AIB; 6 —

HBTPeBaTeNEEL NPUGOD; 7—30)1(:
p

KpaH
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OCHOBaHHH NPAKTHYECKHX NAHHHIX W MPHHAMAIOTCS B mpe-
nenax 15—18 MM B 3aBHCHMOCTH 0T HAJHYHS TPYO.
TennonponseopuTebHOCTL reHepaTopa Temda LOMKHA
OHITH FEe MEHbIle MAKCHMAJBHOMG PacYeTHOTO Tennonorpet-
JIeHHs CHCTEMH OTOnJeHHsl. BopsHas emxocTb TemepaTopa
HOJKHA COOTBETCTEOBATH MaKCHMAJbHOMY PACXOAy Temda
Ha ropsivee BOLOCHACKEHHE, YTO, KaK NPapWIO, ONpeAesi-
€TCH pacXOAOM BOAH Ha BaHHy. ’
250Ec:m CUHTaTh, YTO Ha MpHEM OJHOf BAHHH PacXOfyercs
J1 BOAH npH Temneparype 40°C, temneparypa xonoxHoi
BOMH paBHa 5°C M MakCHMasbHas TEMNEPAaTYpa EROAH B
rcHeparope remna pasra 80°C, To emkocTb remeparopa V
ONpe/ieNsieTcss H3 BHPaXeHHs

25040 —5)

Vv
80—5

=118 a.

Bpemsi, notpe6uce ns NpHroTOBNEHHST BOXH Ha oy
Bailly, 3aBHCHT OT TEMJONPOUSBOAHTEJLHOCTH TeHepaTopa
Tema. Hanpumep, ecnn aas somonarpesatens: ATB-80 ona
parea 7000 BT ¥ Tenno ma oronseune pacxomoBaThcsi He
Gyxner, T0 BpeMs, HeOGXOANMOE JI151 NIPHIOTOBJIEHHS ropsauefi
BOAM! Ha ONKY BauHy, coctaBHT 1,45 u. [lns BomonarpeBarte-
a5 ATB-120 npw Tensonponseomureabhocty ero 14000 Br
BP€Ms NPHrOTORJEHHS BOLE Ha OJHY BaHHY COCTABHT OKOJIO
45 MHH. DT0T NPOMEXYTOK BPEMEHH MOXKET CYHTATLCA
BLIHYXKACHHBIM HHTEPHANIOM MEXAY OTAENbHBIMH CIydafiMH
NOJIb30BaHHA BaHHOI. )

TlpakTuka sKCIJlyaTalmum cHcTeM OTOMJEHHS, paboraio-
:me OT rasoporo Bojouarpesartedss Tuna AI'B, nokasana
{TO OHHM PaGoTaloT BNIOJHE YAOBJETROPHTEABHO H Tpeﬁylm:
MHHHMaJLHOrO yxona. O6bscuneTca 5T0 HaNHIHeM aBTOMa-
THYECKOTO PeryJHpOBaHHa BOAoMAarpesareseM. BoJpiuoe
YAO0GCTRBO, B YaCTHOCTH, CO3JA€T PErysTop TeMnepaTypul
HArpeBa BOLBL, KOTOPH MOXET Pery/lHpORaTh TEMIEPATypPy
MOfaBaeMOfi BOAB B SaBHCHMOCTH OT HAPyXXHOH TeMIepa-
TYPH H HeoOXOMMMOi TEIJIOOTAAYH CHCTEMB OTOILIEHHSI.

Ilpy ycraHOBKe BOZOHATpeBaTes ua ONHY BaHHy C Ay-
LIeM CHCTEMY LeJecO00pasno npOeKTHPOBATD TaK, YTOGH OHA
1€ HAXOAMJIACh MO BONONPOBOAHKIM Aabenuem (pHc. IIL. 2)

Pacumprrenbubill cocyx p 3T0l CHCTEME NOSBOISET EMe-
WaTh ANOTNO/NHUTENIbHBHE 06beM BoaHI, KOTOpHil nosyyaercs
nph ee Harpesamnu, K sepxmefi wactm pacumpurensroro
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Pue. T11.2. CxeMa COBMememHOro BOXSNOrG
KBEPTHPHOrO OTOLJEHMR M TOPAMETo BOAe-
CcHAGIREHNA € EMXWM BOROBArpepareNeM H
©ANOTOREUHMN BORODAIGOPOM

1 — emxuf P renas; 2-—

CcTORK; 3 — pasBoAsIiRaf ropsuas Jllﬂ!ﬂﬁ. CH-
CTeMK. 4 co-

. 55— HKR; 6 —
AMEHR TODA¥Ero nonocu:mxznnn; 7—n:);:~

nau; 9 — obpaTHasi NBRMA CHCTEMB OTOIJE-
HuA

[ 8
cocyzia MpHcoeNReHa BOIOPasbopHas ARHAs TOPAYEro Bo-,

pocuabxenns, ) .

TIpx SakpwiTOM BEWTHJE Ha BOAOTMPOBOJHOH MOABOIKE
BOAOpasGop B CHCTEME OTCYTCTBYET. TIpH OTKPHTHH BEHTHJIS
Ha BONONPOBOAHO! JIMMHH XOJIOAHAs BOAA [OCTynaeT B HEMK-

o
-
1
-3
T
[—
S el

Puc. IILS. CxeMa BOXAHOrO KBADTHPROro OTONACHNS M rOpSvero mnocnasx’(‘elg:
IIDII- HenocpeacTaeHHON WOROTDeRe BOJL B TenAz ¥
NOCTH PACIIHDHTEABHOrO cocyna

3—p i} Topse

% cocyn; 5— tpy6Ra; 6, 10. I3, 14— BeH-
S 5— nma’:gbﬂmﬂ 6auoK C WAPOBHM
AW TPY a—

R ropsyel poab; 2—

1 —remeparop Tenaa; 2 — LMPK
uHE 7D 4—p P
anay; 7 - MHHHN; 8 — nepeNuBHag Tpyla;
KknanamoM; 1f — NHTaTeNbRas JIHEMR, 12—

= =,
Topsiuel P
Bo‘z’wnponou; 8 — nepeanBuas NMEKA B CIYCK B KaRAJIRSaNHIc
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HIOI0 4aCTh BOZLOWATPEeBATesl, BHTECHAS TOPAUYIO BORY M3
ero Bepxneh yacTh. EcAn sakpuTh Kpan Ha oGpaTHON SHHUH
CHCTEMH OTONJIEHHS, TO TeHepaTop Temvla Oyaer paborath
TONBKO Ma ropsuee BojocHabxenne. Hecmotps ma mpucoe-
AHHEHHE CHCTEeME! K BOLONPOBOAY, FEHEPATOp TenJsa, Kak |
Bee Apyroe o6OpyAOBaHHE CHCTEME, He GyAeT HCTHTHBATHL
BOJIONIPOBOJIHOTO JARJEHKHS, TaK KaK yepe3 AYMIEBYIO CETKY
M BOSJYINHYIO JIHHHIO CHCTEMa BCerga coobliaercs ¢ ar-
mocepot, Bosgylmas NHHHs, NPHCOEIHHSEMAs K CHCTEME
B ee BepxHell yacTH, HeoGXONHMA JJIA TOrO, YTOOH HCKJIO-
YHTH BO3MOXHOCTb 06pasoOBaHHs BaKyyMa BCIEACTEHE pac-
MOJIOXEHHA BOAOPa3GOPHEIX TOUEK HMIKE PaCLIMPHTENLHOIOo
cocyna. Bricota metin, KOTOpOH BO3/yliHas JIMHMS PHCOE-
JHHACTCA K CHCTeME, IOJKHA COOTBETCTBOBATH IOTEPSM H
TOPHSOHMTANILHOA AHHHHM ropsAYero BOJOCHAGKEHHs NPH Mak-
CHMaJbHOM pacxone BOAH. Kak mpammio, oMa He npeBHmias
er 100 mM. Pacyer cHCTeMBl OTOMJEHHS W rOpsAYero BOAO-
cHabxeunus NPOU3BOAUTCH TaK Xe, KaK B MPeAWAYILIEM CJy-
qae,

111.2. CopMementan cucreMa KBaApTHPHOT®
OTONJICHKS H ropauero BogochabxeHus

C HEeNOCPEACTBCHHLIM NOROTPEBOM BOAB

8 reHeparope TeNJa H ¢ PaCIIHPHTEABHBIM
COCY/IOM YBeaHUEeHHON eMKOCTH

Onue #3 BapHaHTOR COBMeLIEHHOH CHCTEMH BO-
ASIHOTO KBAPTHPHOTO OTONJEHHS M TOPAYErO BOAOCHAGIKe-
HHfl C HENoCPeACTBEHHHM MOAOTPEBOM BOAH B IeHEpaTOpe
Tenna npeicrtasien Ha puc. I11.3. B stofi cucreme pacmin-
puTeNbHHE COCyl ONMOBPEMEHHO BLIUIOJHACT (PYHKIUHH aKe
KyMyJsTopa ropsiyeli Bofsl.

Ecsn ropsuee Bogocnabxenne ne paboTaer, T0O B OTONH-
TEJLHOR CHCTéMe NMPOHCXOAAT MOPMasbHAs —WHDKYJSILHSA,
Topsuast Boza oT renepatopa TenJsa NOCTYIAET MO IJIABHOMY
CTOSIKY B pasBofsuiuit ropsusfi TpyGonpoBoa, B3 Hero pass
BOJMTCA 110 OTONHTE/AbHHIM NpHGOpaM, NocTynaeT B CGOPHbIA.
obparHufi TpyGONPOBOX H Yepes OTKPHITHE BeHTHNL 13 Ha-
npapnsiercs 00paTHO B reuepartop Tema.

CHcTeMa MHTaeTcss BOAOH Yepes MUTATeAbHHH 6auoKk ¢
LIAPOBHIM KJaNaHoM H MATaTeNbHYIO JHHHIO IyTeM OTKphHi-
BaHHs BeHTHAS JO. Cryck BOZH ¥3 CHCTEMH MPOM3BOAMTCS

~epes cryckuyio annnio, Ecan ropsdee BomocuaGXenne He
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pa6otaer, BeHTHbL 14 Ha UMPKYJISLHOHHON nepeMHNKe, CO-
eanpsiomleli pacuupurelsHHE cocyn ¢ obpaThoR sumHedi,
JOJKEH OBITh 8aKPHIT.

Ilpn pabote ropsiuero BOXOCHAGKEHHS LHPKYJALMA B
CHCTEMe OTONJEHHst MoXeT OHTb MpeKpaulena nyTeM 3aK-
puiBan¥s BeutHAa I3, Iopsiuas BOAA K3 PaCIIHPHTENBHOrO
cocyna (oM e aKKyMyJsTop ropsueil BOAb) yepes JHHHIO
7 noctynaer K notpeburesio.

Jns rnonosHeHHsi paclHPHTENILHOTO COCyAa TNOmO-
rperoll Bofofi BOZOMPOBOAMHE BeHTUAL JO momKen GHTH
oTKpHT. IIpu 5TOM Boja NOCTYnaeT 8 NHTATENLHBIHA Gauox
¢ LapoBHIM KJaNaHOM, NONAJaeT N0 MHTATENLHON JHHHH
B IeHepaTop Tem1a, B HeM NOAOrPEBaeTCs H 0o IMABHOMY
CTOsIKY NOfiZeT B PaCUINPUTENbHbIF COCYA.

Bayok ¢ WAapoBLHM KjAamaHOM NpejHasHa¥ed AJis apTo+
MaTHYeCKOro NMONOoJHeHHs PacilHPHTEJBHOTO COCyAa Mo Me-
pe pacxozopanHa BOab. OnHako ycraHOBKAa NHTaTeIbHOTO
fauka ueoGs3arenbHa; OPH OTCYTCTBHH €TI0 CXeMa HECKOJIb-
KO yIPOCTHTCS, HO 3aTO NPHAETCA CAEAHTH 38 YPOBHEM BOIK
B PacLIHpPHTEJBLHOM COCyAe.

TennonpoHsBOAHTENLHOCTL FeHepaTopa Tenja, paccud-
THBAEMOT0 Ha BO3MELUEHHE TEILUIONOTepPb NOMELUEHHH, MO-
KeT 0KasaTbCsi MENOCTATOYHOH AJS yAOBAETBOPEHMs Mak-
cHMasbHofi MOTPEGHOCTH Tema Ha ropsuee  BOAOCHAGKe-
nre (Manpumep, MpH 3anosnenHH sankn). INostomy neoG-
_XOZHMO HMETb OfipefieJeHHyl0 eMKOCTb AJIS fipeJBapHTelb-
HOTO MOAOTPeRa TOpsiuefi BOAB; TAKasfi €MKOCTb, Kak YiKe
GLIJIO CKasauo, HaXOANTCA B PacCIIHPHTENBbHOM COCYHE.

IIpu OTCYTCTBHE BOAOpasbopa a/ia NPEABapPHTENILHOrO
[OAOrpeBa BOAH B PaclMPHTENLHOM COCYIE €T0 COeIHHAIT
¢ reHepaTopoM TeIla He TOJBKO IMIaBHHM CTOSKOM, HO H
UMPKYJSILMOMHON [epeMHuKOl, KOTOpYIO B clyuae HEobxo-
AMMOCTH BKJIIOYAIOT, OTKPHIBas Ha Hel BEHTHIb,

Pas6opuas JHHHA rOPSYEro BOAOCHAGKEHHs NPHCOEIH-
HeHa K PacLIMpPHTEIBHOMY COCYAY Ha ONPEAENeHHOM pac-
croaunn (10—15 cM) oT ero ama, ¢ TeM uTOGH mpu GoJb-
oM Boaopasbope pacLIHPHTEAbHBIA COCYA MOJNHOCTBIO HE
ONMOPOXKHAJICS.

Ins cnycka BOZK M3 PpacLIMPHTEJbHOrO cocyia mpe-
AycmoTpena Tpy6a 6 ¢ memtHiem. Bo nabGexanwe mepenoJ-
Heks PACIIMPHTEIBHOTO COCYAa H MHTATeNbHOro 6auka Bo-
Zoft (YTo BOSMOKHO MPH HEHCIPABHOCTH IIAapOBOro Kianas
Ha WJH NPH HANOJHEHHH PaclIMPHTEIBLHOrO COCyAa XOJI0A<
ROJi BOXOH H MOCTeZylonleM ee Harpepamun Ges pasGopa
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Puc, 114, it cocyn

1 - Bogomeproe cTeKNO; 2 — TPY
pyﬁonponox Ana pesBopa ropsvelf BORM; £ —
5 — raaBHbIlt CTOSK CHCTEMH OTOMJERNs; 6 — pydka

0 oftema

oM 26 MM; 33—
1

P

BOJE) HX HEOGXONMMO CHabXaThb NEPEIHBHHIMH TPy6amm,
BRIBOIMMHMHE B KYXOHMyI0O pakoBHHY. OXHOBpEMEHHO STH
TPYOH BHNOJHAOT (PYyHKUHH BOILYUIMBIX TPYOOK.

Ecau B anamum oTCYTCTBYET BOLONPORON, TO PaCITHpH-
TeJbHHHA COCyNl CHAOXKalT 3aKpHBAIOLIEACH KPHLIKOH AIA
PYYHOro sanosHeuMs ero Bojofi. IIpu sToM paccrosmpe or
BepXa pacUIMPHTENbHOr0 COCYAA A0 NOTOJKA HAOJKHO GLITh
ue mehee 300 mm. Bosmoxua (npu OTCYTCTBMH BOZOIPOBO-
Na) mopkayKa BOJM C MOMOLIBIO DPYYHOTO Hacoca, Toraad
PaCLIHPUTEABHBIE COCYA YCTAHABAHBAIOT NMOL CAMHIM GOTOJ-
KOM AJIfl YBeJHMUEHHS! NHPKYJANHOHHOTO AABJEHHS MEXIy
HUM H reHepaTropoM TenJa.

HapyxHast MOBEPXHOCTb PaCUIMPHTENHHOTO COCYAa AJs
YMEHbLIeHHs €ro TENJONnoTepb A0MKHA GHTh H30JHpOBaHA.

Ha puc. 1114 nokasana KOMCTPYKUMS NPSMOYIOJBLHOIO
PacLIMPHTEJBHOTO  COCYAQ, SARJSAIOMEroCH OAHOBPEMEHHO
AKKYMyJSTOPOM ropsiell BOIL B COBMELIEHHOH CHCTeMe
KBAPTHPHOTO OTOIJIEHHS M ropsyero BOAOCHaGXehus pac-
cMOTpenroro THrna. B ta6a. 1111 gamel THOORHE pasMepH
PaCIIHDHTEABHBIX COCYAOB Pa3HgGHOl eMKOCTH.

Bm_ue OLIH pacCMOTPEHH ABa pexuMa PaGoTH COBMe-
LIEHHOH CHCTEMH KBapTHPHOrO OTOMJIEHHS W TOPSAYETO BO-
nocnabxenusi: a) paboTaeT TOJNBLKO CHCTEMA OTOIMIEHHS;
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Tabauua HI1. XapakrepucTHKa paCIiMPHTCALHBIX COCYAOB

o | Pasmepn {cu. prc. 111.4), mu Macea, kr

Gaka ofven, a1 l - ’ P l . (6es ROAL)
1 60 600 400 350 23
2 86 800 500 350 30
3 106 700 500 350 38
4 120 700 550 400 46
5 140 800 550 400 54

6) paGoTaer TOJBKO CHCTEMa TrOpANEro BOJAOCHAGKEHHS.
Iepuili pexxuM COOTRETCTBYET OTCYTCTBHIO NOTPEGHOCTH B
ropsuell BOAe, BTOPOi — B OTONJIEHHWH 3ZaMHA (Hampumep,
snetoM). Kpome TOro, mo Bropomy pexHMy CHCTEMA MOXKET
pabortathb, ecJH MOLHOCTb I'eHEpaTOpa TeNNa HEROCTaTouYHa
AJ5 ONHOBPEMEHHOrO YAOBJIETROPEHHA NOTPEOHOCTH B TENJe
Ha ropsiyee BOzocHabeuHe H OTomJenne. B 3ToM cayuae
cHCTeMa OTOIJIEHHSA OTKNI0uaeTcsa. Takoe BPeMeHHOe OTKJI0-
yeHHe CHCTEMHl AaiKe Ha HEeCKOJbKO YacOB BHISOBET JIHIUb
He3HauHTeJbHOe NOHHXEHHe TeMnepaTypH B NOMELUEHHAX
(ue Gosee yem na 1—2°C).

B03MOXKHMOCTL NEPHOAMYECKOTO BHKJMIOUEHHS CHCTEME
OTOMVIEHAS] OGBACHABTCR SHAYHTENBROA  TEIVIOAKKYMYyJiH-
pyiotefi cnocoGHOCTHIO FKHJIOTO NOMELEHHS M HaJlHMyHeM
OLITOBHX TemopHpeneunfi B Hem, Oua NopTBepxAaercs
TCOPETHUECKHMH H SKCNEPHMEHTAJLHEIMH HCC/AeAOBaHHAMHE,
a TaKKe MPAKTHKOH SKCIMyaTANHH NETHOrO OTOIIEHHS MH-
aum. Kpome Toro, HeoGXOAHMO y9€CTh BOSMOXKHOCTH HEKO-
TOPOTO Neperpepa MOMeILEHHfl fiepPell BHIKJIIOUEHHEM CHCTE-
MH OTONJieRHsi. Takoff TleperpeB JIErKO TPOHCXORHUT IpHU
dopcuporaHnofi  TOUKE, KOTOPas MPOMSBOAHTCS CAMHMH
XKHIbLAMH.

PaboTa COBMeINIEHHOl CHCTeMH KBApTHPHOTO OTONJE~
HHSl H TOPSYEr0 BOAOCHAGXKeHHs BOSMOKHA H 1O TPETbEMY
PEXKHMY: HAPALY C OTOIVIEHHEM KBAPTHPH NPOMCXOAMT pas-
6op ropsiuefi BOAH.

Pacuer o6kneMa pacLIMPHTENHHONO COCYAa M BpeMeHH
JNA TPHFOTOBJIEHHS TOPsYefl BOJBL NIPH PACCMATPHBAEMOM
pexuMe aMaJorHyeH PacCMOTPEHRAOMY paHee, KOrAa €M-
KOCTb COCPEIOTOUHBAETCS B CAMOM TeHEpaTope Temia. -

JOuaMetp LHPKyJSNHMORHOTO TPyOONpoBONla MexKny re
HEpaTopoM Telljia H aKKyMyJATOpOM ropsdieil BOAH, BKJIIO
Yas TAaBHEE CTOSK, ONpeJe/ilOT HCXOAS M3 pacrnojiarae
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MOTO RUPKYNARHOBHOIO HaBIEHHR H KOARYECTBA LHpKyA-
pyromelt BOAH. DTH BEAMYHHH B TeYEHHE BCEro RepHOAa
HArpeBa BOAK B AKKYMYNRTOPE OKa3HBAIOTCS HEpPEMEHb-
MH; HauGoJee neGAArONPHSTHOrG 1A% pacueTa anaweHHs
OHH JIOCTHFalxy B ROHEYRHIA HepHOX. B 9ror HEPHOR TeMIe-
PaTypy Bolbi B aKKyMyJsITOPe NpHHuMaen £p=80°C, a Tem-
nep]aa'rypy BOAH B reHepaTope Tenaa fy=95°C,
ACYETHO® KOJIHYECTBO HHPKYJH H
OllpeIeNINTCS U3 Bupameunﬂ“ e e,

6 — — Q3600 040,85
= KD n.y
€ (u—1ty) ty—ip
rae Qu — 7en. ALHOCTE T Tewaa, Br: & u fp—

Ip
'I‘EMnepa'rypa BOAH COOTBETCTREHHO H "
TenaobeTypa Boim B KOTJIe M aKKyMmyasrope, °C; ¢ —

I.I.HPKYJUHU{OHBOE FaBiAeHHe BHYRCAS
€TCH [0 H3IBECTHOH

H=[h(y~pulg=1,5 (971,83 — 965,92 9,81 — 88,4 ITa,

fAe Op H Px— OAOTHOCT: BONN. COOTBETCTBEHEO B AKK)
1=80°C) u B reseparope Tenna (npn t=95*C), Krfu"y;t‘ ﬂ;ﬁ«gx}l{ﬁ:
g’) n;eglmmm ©F HeHTPa Harpema BOZN HO RHsa pncn'mpm;m co-

Maﬁz:;eﬂ; réoxasunam, 470 1pH Qx==8000 Br 1 h=15m
TPYGONpOBOLOR B
3HIBaETCH panﬂus 38 mm. e s

Jluamerp raBHOTO CTORKA, BXORAMIEFG B LEPKYAKIHOH-
HO® KOABIO, OGbeAnHSIcIee FEHEPATOP TERA K PacuiBpu-
TEILHHEA COCYR, OMpellelsieIcs elile Pas MpH pacuere TPy-
Gonposonos cucrem oronsenns, Ecug Pe3ynbTaTH  obOHX
PacIeToB N rNABHOTO CTOSKA OKAKYTCH PasubiMH, che-
AyeT npuusrh GoJbUmk tuamerp, ’

PaccMorpennyio COBMELICHHYIO CHCTEMY KRapTHPHOTO
OTOLAEHHA B rOPA%ero BOLOCHAGIKEHHS MOMKHO NPUMEeHsITH
ML B TEX CIydasX, KOMfa KECTKOCTh DHTATE/ILHON BOZH
He IIPeBOCXOANT 83—3,5 Mr.oka/x,

Ilpr mecTrRocTH NUTaTensHO# Boxw Golee 3—3.5 Mr X
X3KB/T GYLeT NPOMCXONMTE 3HAUNTEMLHOE OTI0NKeRHE HaKi-
Jrlm B KOTJI€, UTO IPRBEAET K CHUXXEHHIO Ko3(pHunerTa Ten-

ONIEPENlayy CTeHKH KOTJA K BOLE M CHM3HT ero KIIQ. Ipu
HEBOIMOKHOCTU YAAJeHHs OTNONEHHR HAKAME Ha aénxgx
KOTEJl MOXKeT BHHTH H3 cTpos, Ecin KOHCTPYKIHS KOT/a 10~
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NycKaeT BOSMOMHOCTD OUHCTKH OT MaKHIH, TO ONHCanHas
cHcTeMa MOKET PafoTaTh MPH JKECTKOCTH NHTATe/bHOH BO-
b 3,5—4,5 mr-ske/a. Ilpn Gonee BHICOKOH KECTKOCTH He-
ROCpeICTBEHHbIN NOAOTPES BOAM, HAylueH Ha ropsuee BO-
J0CcHA6XKeHHe, B reHepaTope Tenia He ONMyCcKaeTcs.

I11.3. CoBMemenHan CHCTEMa KBapTHPHOTO
OTOILICHES] M TOPAYETO BOJIOCHACKEHHSA

¢ MOAOrpesoOM BOJbl B BOAO-BOAAHBIX
Ten1006MeHHHKAX

Ha xo3sficTBeMHO-GHTORHE HYX bl HEPEIKO MpH-
XORHTCA PACXOXOBATH BOAONPOBOAHYI0 EOAY MOBBILIEHHON
JKECTKOCTH, goxoasuued 1o 10—12 mr-sxs/n. Ouenb yacto no-
BHILIEHHOH KeCTKOCThIO OT/IHYaeTcsl apTe3nanckas Boja. B
STHX Clyyasix PEKOMEHIYETC NPHMEHATb COBMEUIEHHYIO
cHCTEMY TOpsiuero ROAOCHAGIKeHHs W OTOMJEHHs, H30Gpa-
xkennywo Ha pucs IIL5. B s70#i cucreme Boxa, pacxolyemas
Ha ropsuee BofocHaGxkenHe, NMOIOTPeRaeTcsa He B reHepa-
TOpE Temia, 4 B CHenHajJbHOM BOAONOJOrpeparese, NpeA-
CTAaBISAIOLIEM COG0H BOAO-BOASHON TENJIOOOMEHHHK, COCTOS-
mufl 13 MeTaJJIHYecKoll KOPOOKH CO 3MEEBHKOM.

BoONOAOTpeRaTeNh 3aN0AHAIOT XOJOXHOA BOAOH HIK
BPYuHYIO u€pe3 OTBepCTHE B €T0 KpHIIKe HJH H3 BOAOMNPO-
BOJA, OTKDHIBasl BeuTHJb. Pasbop ropsuefi BOLH MPOH3BO-
JAHUTCA yepes narpyOoK.

Boza nomorperaeTca ropsuei Bouok, mocrymaiouedt or
reHepaTOpa TeIJa Yepes 3MEeBHK, MPHCOCIHHEHHLIH OANHM
KOHIIOM K IJIaRHOMY CTOSIKY, @ APYTHM — K 0GpaTHOMY Tpy-
Gonporoay. LIHpKyJsinks BOAH MeXJy FeHepaTtopoM Telna
M 3MeEBHKOM ecTecTBeHHas. [/ yBEJHUEHHs ee XKeJaaTesib-
HO BOJOMOJOrpeBaTe]b YCTAHABJHBATL KAaK MOXHO BHILE,

Puc. I11.5. CxeMa ropadero BOROCHAGKeHus,

0
WpPE TOROTPeBe BOAW B BOJO-BOASHOM Tem-

H Al
I & 1 — mepenHBHaA TPYCa AuaMeTpoM 25 MM
2 — sanopHud BeHTHAL Ha JHHHH K SMEeBH-
Ky rops¥erc BOAOCHaGmeRHs; 3 — PacllHpH-
TenpHeH cocyx; 4 — noronox; 5§ — ropsauas
Tpy6a oTOIIeHus; 6 — SanODHEIR BeHTHIL HA
JIMMEH OTOTJIEHEs; 7 —- OOpaTRas 1pyGa
oOTONEEHKs; 8 — CNycKHas TpyGa: 9 — Koreny
10 — amMeepHk; If-—pasbop ropsmiel BOABIY
12— BEHTHWJIE Ha BOAONPOBOAE}

I
18 — BozONPOBOR
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Puc. 111.6. Bojonogorpenateas

"I -- nepesnBAan Tpy6a (oHa XKe CHrHaNLRAs)}
S 51); 2 — BO3RYIHas JHHAS; §—
rpewsel BOXW; -4 — OTEOA, rpelolleli- BOARL & — nonopaysbop: 6— sM’eeiax i

OCTaRJIflsl, OANAKO, Y MOTONKA HEOBXOAMMOE PaccTosuue AAs
BHEMKH H YHCTKY 3ME€EBHKA, '

Kaxpas uopas mopuust XoJ0mmoli BojH, NMOjfaBaeMasi B
Bogononox:pena’renb, TMeUIHBasCh ¢ EMeoMielics Tam rops-
:(eeu;oez;(zl;o.ﬁyne'r OXJIaxAaTh MOCJEAHIO, YTO He BCerfa

Fenepatop renna, Tak ke Kak B cHCTeMe C HENOCPE/ICT-
BEHHBM BOAONOAOTPEBOM, MOXHO NOJHOCTHIO MNEPEKJIOUHTD
Ha ropsivee BOAOCHaGXKenKe, JJIs YEro HEOBXOMMO SaKPHThH
BeHTHIb. BOsMOXHA TaKkkKe onHOBpeMennas paboTa 0TO-
TIIEHHS] H FOpPAYEro BOROCHAGHKeHHA. sl BHKIOYEHUs BO-
Jononorpesaréns sakpuipaor senTEAb 2. Komcrpykuus Bo-
JIOTOJOTpeBaTeasi AOMKHA NPEAYCMATPHBATL BOIMOMKHOCTD
OUHCTKH 3MEeBHKa OT MAKHNH MEXaHHYeCKHM CHoCOGOM —
Uepes OTRepPCTHE B KpHIlLE HJH NYT€M BHEMKH BCETO 3Me-
€BHKa.

Ha puc. IIL.6 npeacrarnena omua us KOHCTPYKLHH BO-
JAONOAOrpeBaTeNIst AJIsi CHCTEM TOPAYEro BOAOCHAGIKEeHHS]
COBMEIEHHHX C KBAPTHPHHM OTOILenyeM. EMKOCTL BOJIO-
NOJOTpeBaTe]si ONpPefe]sieTes TAK e, KAK €MKOCTh pac-
LIHPHTENBHOrO COCYAia B CORMEIIEHHHX CHCTEMAX, C YIeToM
AKKYMyJISIHH MaKCHMAJBHOIO Pacxofia ropsuedl BonH npH
HaNOJHEHHH BaHHEL

Hnsa onpelenenns miowany noBePXHOCTH Harpera sMe-
€BHKA HEOOXONHMO SHATL TeNJIONPOHIBOLUTENBHOCTh TeHe-
paropa renya. EciH ona Menblle MaKCHMAJBHOrO pacxona
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Tenna Ha ropsgee BOAOCHaGXKeHHe H reHepaTop Tegnaeﬁ%:
HOCTLIO paboraeT Ha ropsuece BOJlPCHaﬁ)KeHHE, T EBe g,
OoT[laua 3MEEBHKA HPH AOCTATOYHON MJIOLLAIH eromx; Ip;()‘
HOCTH GYAEeT B T€ BCEro BP noforpesa J:::OCTH
CTOSHHOH M NPHMEPHO PaBHON TENJONPOH3BOLHTEN e
reHepatopa Temna. Ilpu s10M, Ou€BHAIHO, TiEpENag g( é( g
TeMnepaTtyp rpeoillefi U NOAOrpeBaeMOH Bougl T4 e O
xer moctosHHEM. Jlas ero onpeiesennst HeobXonau -rergne-
CMOTpeTh KOHeYHbIft nepHof no;alorpena BOAH, KOTAA
a ee AOCTUTAeT MAKCHMYMa. )

pale_'I[;H KOJ:ie'n-loﬁ TeMnepaType NoJaorpeBaeMol Z%p% 80e N(ll_
U MaKcHMaJbHofl TeMrepaType rpeoilefl BOAH A 8;°C
nepatypy oOpaTHO#l BOAH MOXHO IPHHATH ps:f:(; emw.eii
Torpa nepenax MexAy CpeiuHMH TemnepaTypa P

H foforpeBaemolt BOAK OyneT:

A,-=_9§_';L5_so=xo°c.

Ecu TenJonpoHSBOAMTENBHOCT TeHeparTopa Tema gz:
craBaser, nanpumep, Qx==7500 Br, a pacxon Tensa Hzerca
ny BanHY Qpacx==11600 BT, To BoA2 Ana BaMHEl HArp
3a MPOMEKYTOK BpeMEHH, paBHHI:

Qpacx/Qu = 11600:7500 = 1,5 1.

IInomaxb NOBEPXHOCTH HATPEBa SMEEBHKA ONPENEsHT-
cs1 13 BHIpaXKeHHa
Qe _ _T500

KAt~ 400-10
e K—xosdd T Ter. OT BOAH K BOAE Yepe3 CTaJbRYI
z};em(y, npun;;aeuui pasuniu 400 Br/(m?-°C).

B nauainHuil mepHOR NONOTpeBa MEXIY rpelomelt H n:l)l:
norpesaemoli BOZOH OyJeT TOT e Mepemaj CPEAHHX Te )
nepatyp Af=10°C. B wacrHoctH, KorZa Temnepa'rypg I
Jorpesaemoii Boxsi cocrabaser 10°C, rpeolilas sona yp.:l-f
MMeTh NpH BXoOZe B 3MeeBHK TeMnepatypy 25°C, a npu B
xoze U3 Hero 15°C. j

nKo.vmqec'rBo HMEPKYJHpYIONlell HO SMeeBHKY rpexouliig
gogH G, krfu, B LawuoM ciygae GyAET NOCTOAHHHIM, €!
MOXHO ONPEJENHTD H3 BLIPANKEHHS

o =208 .2
hh—1e

Fe =1,85 12,

rae fc M fo— TEMIepaTypa BOJH, COOTBETCTBEHHO BXOAMICH H BHXOAR-
et H3 amecBHKa, °C,
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Jaist paccMaTpHBaeMoro caydas
7500-0,86
%85 — 650 xrfq.

G =

Ha s10 xomuuecTso BomH B crenyer paccunTHBATE nHp<
KYJSUHOHHEY TPYGONPOBOL, MEXIy SMEEBHKOM M IeHepaTo-
poM Tenaa.

L4, Cormemennan crcrema KBapTpHOro
OTOMJIEHNs! H ropsiuero BOROCHAGKeHus

€ BOnOpasGopom ropsued Bonsr

H3 BEpXHEii YaCTH aKKyMyasiTopa

B paccMOTpennHX BHIE CHCTeMax ropsAvero Bo+
HoCHAOKEHHs AKKYMYJATOPH ropsivell BOAK SBASIOTCH 663
HANOPHEIMH, NIPH STOM PasGop BOAB OCYINECTBJSETCA M3 HX
uHxHel yactu. [lpn TakoM mpucoeauHenHH aKKyMyasaTopa
ropsivefl BOLK K BOXONPOBOIHHM JHHHSM HMEETCH CBOE npe-
HMYIIECTBO — Pab0Ta CHCTEMH JONYCKAeTCH NPH HeBOMbe
LIOM 3anoJHeHHH akKyMyasTopa Bopo#. B ychosmsx xpape
THPHOTO IOPAYEro BOAOCHAGKEHHSI 3TO YacTO MONKET OKa«
3aThCsl yROOHBHIM, HanpuMep, NPH HEOGXOIHMOCTH OricTporo
TOJlyYeHHs HeGOMbLIOr0 KOJHYeCTBA ropsiuefi BOAw.

AHAKO TAKHE CHCTEMB OGJIafaloT OHUM CyliecTBeH«
HBEIM MENOCTATKOM: NPH MOMOJHEHHH aKKYMyJATOPA XOJOI«
HOH BOMOM, MOCNENHAS, CMELIMRAsChL C HMEIOUEHCA rops-
uell Bopo#l, oxmaxpaer €€, BCJIeJCTBHE Yero K BOmopasGop-
HEIM KPaHAM MOCJIe NONOJHEHHS AKKyMyJsiTopa IOCTyIaer
Bojla NOMMXEHHOf TeMnepatypsl. Kpome toro, npy GHCT-
POM 3aNOJMEHHH aKKyMyJATOPa XOJOHHOH BOEOH MOMKeT
YCTaHOBHTLCA 3aMeTHasi HepaBHOMEPHOCTD TEMAepaTyp BO-
AH MO BHICOTE aKKyMyJsTOPa, ropsuse CJIOH OOJHUMYTCS
BBEPX, HE CMEIIHBAasACh ¢ HHMHHMH XOJOAWBLIME CJOSME.
Ilpu 370M, HecMOTPs Ma Hajmune B AKKYMYJIATOPEe HEKOTO-
POTO KOJIHYECTBa ropsdell BOXH, K BOAOPasGOpPHLIM Kpanam
Gyzer nocrynate xosomuas poia 10 Tex nop, NMoka He Hpo-
[PEETCs BECh aKKYMYJIATOP.

IostoMy npeacrabaser HHTEPeC CHCTeMa FOpsSiYero Bo-
Rocnabxenus ¢ BoAOpas6opom w3 BepXHeHl YaCTH akkymy-
astopa. OHa NpuMeHHMa JuIE Npw YCAOBHH IPHCOEAHHE-
HH5l aKKYMYJATOpa K BONONPOBOANO#H JIHHHH.

Ha puc 1I1. 7 nokasana cucrema ropsiuero BOROCHaGXKe-~
HHfl C aKKyMyJITOPOM, HAXOASIIMMCS TOA AaBJEHHeM BO-
JIonpoBofia. 7a cHCTEMa NPeAyCcMaTpPHBAET MOLOTPEB BOALI
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B aKKyMYJSTOpE Uepes 3MEeBHK Oes nepefaul BOLOMPOBOL-
HOTO LaBJEHHSE Ha CHCTEMY OTOIJIeHHS. XONOMHast BOAa H3
BOJIONPOBOAA TOCTYNMAET B HEKHIOW YaCTh aKKyMyJATOpa,
NOJOTPEBAETCS SMEEBUKOM M H3 BEPXHEH uacTH aKKyMyns-
TOpa HAeT B BOAOPa3BoOPHEE KPaHHL

AxxyMmyasTop ropsiuefi BoAH Beerjla 3an0JHER BOJIOH HO-
Bepxy, NpuueM HauboJee ropsyas BOJA HAXOLUTCH B Bepx-
Hell ero YacTH, OTKYAa B NMPOHMCXOAHT BOAOpastop. Hosbie
TOPIHMH NOCTYNAIOMIEH XOJOAHOH BOAH HE CMELIMBANOTCA C
HMelomelicst B aKKYMYJASITOpe ropsiuedl Bofofl, 0coGeHHO TPH
BHITSHYTOM IO BBICOTE aKKYMYJISTOPE.

Bo3MOXROCTh HMCNOJB30BATh BeCh Safiac ropauefl BOAHI
B akKyMyJastope Ge3 3aMeTHOTO NOHMMEHHS TEMIEPATYphl
orfupaeMoit BOAH NpPH OZHOBPEMEHHOM NONOJHEHHH aKKy-
MyJASiTOpa XOJIOAHOH BOLOH fIBJIAETCA OAHUM H3 HpEeMMy-
IlecTB paccMaTpHBaeMOH cHCTeMH. Jlpyroe HpEHMYIIECTBO
8aK/I04AETCa B MPOCTOTE SKCIUIyaTauyH, Tak Kak MpH pabo-
Te TAKOH CHCTEME! HE NPHXOAMTCH CJeIHTh 3a YpOBHEM BO-
Bl B aKKyMYJISITOPE.

K peiocTaTKaM CHUCTEMH CJieyeT OTHECTH HEBO3MOK-
HOCTb PacXOHOBaBHs ropsyeli BOABl NPH HEMOJHOM aKKyMy-

| I——
F}}\ﬂ
2 - 7
—y H3 Bodonpobode

Puc. TIL7. Cxema HANOPHOTO ropsve-
ro BojccHaGenpn, COBMELlEHHOrO C
EBADTHDHLIM OTODAEHHEM opy BOAO-
pl:lGope H3 Bepxnen HACTH BOAOMORO-
rpeBaTen
1 — fexepatop TenAa; 2-— INAPHMIA
CTOsX; § — ropsdasn JIHHHA K CHCTeMe
4 it co-

cy; 5 — BOSAYWMKK: 6 — ropsuas
JIMHHS K 3M@eBHKY; 7 — A8KKYMYJIATOP
ropssielt BOAB; § — SMECBHK; 9 — 06~
PpaTHAA JIHFHS OT 3MECBHKA; 10—po-
moaumTerbRaA BoROpasopran JIHHH

Puc. 111.8. Cxema OGe3HRNOPHOID
ropaNero BOROCHAGKewuwn, COB-
MEwENNOTD € KBAPTHPHHM OTO-
nnenneM npu pasGope ropraeh
Foa 1 M3 BepXHell YACTH AKKYMY-
aisTopa
] —reHeparTop Tenya; 2 — INaB-
HBIi CTOSK; & — ropadas JIHAHS
K cacTeMe oTomyewusn; 4-— rops-
yas JMHKA K aKKYMYJAATOPY: 5 —
o6paTHaA JIHHHMA OT aKKyMyNATO:
pa; 6 — aKKyMyssirop ropsuelt
PORH;; 7 — JIMHHS ropsiuero BOLO-
& u 9 —xpad pasto-

(CNycKHaR JMHHA

11 TOPSUEro
12 — ropopasCopEbe Kpanbl ropaued
BO, 13 — BOLOTPOBOAN2N  JIHHHA;

14 — cnyckHoft BenTHMB: 15 — 0GpaT-

«
pa_BOMBI COOTBE Xano-
HOR K ropsauef; 10 - BORONPOBOL-
pas JAWEEE; 11 — cnyckwoli Bew-
THAS; 12— ofpaTRag JUHMA OT

Has NuEHE OT
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JATOPe, @ TaKXKe NPH OTCYTCTBHE JABJIeHHst B BOAONPOBOJE.
Opnako 3TH HENOCTATKH MOXKHO YCTPAHHTb, eCJH npH-~
E(;g}xm:;n BOJIOPA3GOPHYIO JIHMMIO HE TOJBKO K Bepx-
, H K HHXHeN I
o e T # 4acTH akkymynsropa (Juubs 10
Ilpu Bopopas6ope Hs Bepxuef yacTu aKKyMYJsiTOpa BeH-
Tub 14 Ha JIMHHH JO/MKEH OHTb SaKkpHT. EC/H ke Hao
TIOZIOrpeTh HENOJHE aKKyMyJSTOp, TO OH 3aMOJIHSETCH BO-
IoH nuue B TpefyeMoM Ob6beMe H TIOJOTPEBAETCA TOJBKO
3TO yMEHblIeHHOe KONHYECTBO BOJAH, KOTOpas NOCTYNaeT K
BOLOPa36opHEIM KpaHaMm no Juuuy 10. S1a e NHRHS FBJSA-
€TCA CIyCKHOH Ha C/Iyyall ONOPOXHEHHA AKKyMYJISTOpa
Ilpu sTOM BeuTHML Ha TPYGONPOBOE HOMKEH GLITL OTKpl:IT‘
Ha puc. I11.8 npencrasnena emle ofina cxema c paaﬁo:
PoM ropsyeli BOAbI U3 BepxHell YacTH GeSHANOPHOrO aKKy-
Myasitopa. Iluramue akkymydsTopa XonomHofi BOROK npo-
ussgmrcx CHH3Y, a 0160p ropsaveli BOAB — cBEPXY.
qepesm;}éﬁq)-’:;mg HPHCOEMHSETCHA K BOAONPOBOAHOA JIHHHE
b J, KOTOPHIi OTKPHIBa€TCs JIHIUb TOrAa, KOr-
A2 NPOHCXOAHMT pa3bop ropsuei BOAH. Bonopas6opHsll
TPyGONpOBOA ANsA ropsefi BOAH OT BepxHel YacTy TeHepa«
;opa TeNJa 0 MeCTa Bofiopa3fopa He HMeET 3anopHOW ap-
n:;ypu. TakuM o6pasom, akkymMyasTop Beerna ZOBEpXy sa-
HEH BOJOH H BMECTe C TeM He HAXOAHTCH TOA ABJEHH-
srg BOJLOMpPOBONa, TaK KaK B BEPXHEH YACTH OH BCErha Co-
Bou:.)z:frcx ¢ arMocdepolt TpyGonposogoM 7. Ilpu oTKpEITHE
}lanmponomoro BEHTUAA 9 XOJOAHAs BOKa H3 BOAONPOBO~
i cl;reyn:}le:ﬂnqﬂumﬂmlo YacThb @KKYMYJSATOPA H BHITECHS~
Bt 9, X0t 1 CTONT Wa RonynoN soonehine o
5 OIHOM BOJONPOBOZE, I
cyy:::rny, BHINOJHSIET QYHKUHH ropsuero BOD.O]?aSG(l)Ipl'{Ol‘g
KpaHa, NO3TOMY OH YCTaHaBJIHBAETCH B MeCTe BOAOPastopa
PAIOM C KPAHOM XOJOAHOMN BOAH! 8. .
3-32 OTCYTCTBMSl NOBBIUIEMHOTO AABJIEHHs B 2
PEHHOMl CHCTEME TOPAYEro BOLOCHAGKEHHs ee Mo;;::gugz-
ﬁg:gzncg;e:l;&; KC:;AHHSITB C CHCTEMOH KBAPTHPHOTO OTON-
3 COCIMHEHHH, OlHAKO, CJIEAYET HMETb B
165 Buitie BHKYMYTITOp B BN By yoran
€ H BOAOpPasGOPHOK JIHMHH T -
;clwn Z%izlceﬂaﬁ:c{zmx. B s70# CHCTeMe BoaMoXHO Tax}xgpgg:-
KT b;l)' MPHTENLHOTO COCYia M aKKYMYJATOpa Io-
OTCcyTCTBHE NOBHIIEHHOTO HaBJGHHS B aKKyMyJIATOpE
7la€T OCHOBahHe NPEANOaraTh, 4TO AMOPTHSALHOHEDIH cpgx
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paboTsl ero 6yner Gonelne, yeM B CHCTEMax, rie OH Haxo-
HHEM,
BUTCH NOJ BOXOMPOBOAHBIM AaBJe!

. Ha puc. IIL.8 nokasana cxema C BOA0OPasGopOM TOJbKO
#3 BépxHeH uacTH akkymynsTopa. Ozfsako B 3TOH CXeMe,
KaK H B NPEABIYIIeH, BOSMOXHO yCTPOHCTBO AONOJNHUTE.Ib-
Hoft BoJopa3GopHOM JHMHH H3 HIKHER YaCTH aKKyMYyJsTo-
pa, YTO NO3BOJIHT OTOMpPaTe BOLY H3 aKKyMyJsTOpa, 3anol-
HEeHHOTO JIMIIb YaCTHYHO.

K HepocTaTKaM paccMaTpPHBAeMOH CHCTEMBl CJIEAYET OT-
HeCTH TPYAHOCTH TIPH ee YCTPOMCTBE H SKCILUTyaTaum, o0yc-
JIOBJEHHEE HAJIMIHEM HECKOJBKHX BOAODPa3OOPHBIX TOYEK B

. KBapTHpe; B OCTaJIbHOM CHCTEMa obnanaer BCeMH NMpPEHMy-

UIecTBAMY CHCTEMB ¢ aKKyMYJSTOPOM, HAXONSIHMCH INOA
€M BOLOMPOBOA.

nasg:xz:ie’r aml(lyml;mmopa, 3MeeBHKa M TPyGONPOBOLOB COB-

MEUIEHHON CHCTeMBl KBAPTHDHOTO OTOMJIEHHSt H rOpsyerc

BOZOCHAGXKeHHs € BOJOPasbOpoM H3 BePXHeH YacTH aKKy-

MynsiTopa ropsigeil HOLB TPOMSBOAMTCHA TaK e, Kak H B

YKasaHHBIX BHILIE C/yyasX.

111.5. Oco6eHHOCTH YCTPOMCTBA KBAPTMPHOIO
OTOMJIEHHS], COBMEILEHHOro C FOPSIHHM
BONOCHAGKEHMEM, IIPH HACOCHOH LKPKYASILMH
BOJB M [IPMCOCAHHEHHH CHCTEM

K LEHTPAIM30BAHHOMY TEeIOoCHAGKERHI0

Bce pacCMOTpEHHBIE BBHIUIE CXEMBI COBMEIUEHHBIX
CHCTEM KBapTHPHOrO OTOIJICHHST ¥ FOpAUEro Bgnocnadxeg;ﬂ
MOryT OHTb TIPHMEHEHBl NMPH MeXaHHIECKOH (HacocH: 6a)-
UMPKYJNALME TelIoHocHTe s, Tlpn HamuuuH B cnc-rer:x'e £y
KOB-2aKKYMYJIITOPOB H BOJOMOAOTpEBaTe/Iel rOpsiero
ZoCHabIKenMs HMAcOC YCTaHaBJMBAETCS NMepejl reHeparopoM
Tema Tak, YTo6b OH ObecneurBan HBPKYJISUMIO TEMJOHO-
CHTels He TOJBKO B CHCTEMe OTOIUIEHMS, HO ¥ B BOI!.OHOlIg:
rpeBatese WJH B Gaxe-akKyMyJNATOpe rOPSYEro BOLOCHA -
wenust. HEpKyAsSUHOHHEIE JTHHHH MEXIYy HHMH H reHeparto
poM Tensia GYAYT HMETb SHAUHTENbHO MeHbIIHH marée'rp,
geM NPH €cTeCTBEHHON IIHPKYJSUMH TCIUIOHOCHTEJs. LCIH
Gak-aKKyMyJIATOP HJH BOXONONOrpeBaTelb TIepPMETHYHBL H
BOLA HS HMX BHITECHAETCS NOZ AABJEHHEM Bononpogona, T0
#X MOXHO yCTaHaBJMBaTh Ma JoGOH BHICOTE. MeeBHIf
B BOJONOAOTPeBaTee MPH HACOCHOH UMPKYJIALMH TaKKe MO
IKeT OLiTh BHIOJHEH M3 TPYO MEHbHIEro auaMmerpa.
B ToMm caydae korfia CyUlecTBYOIHe CHCTeMBl KBapTHp-
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HOTO OTONJICHHS, COBMEILEHHBIE C TOPSYHM BOLOCHaGIKeHH~
€M, NIPUCOCAHHAIOT K UEHTPANHIOBAHHOMY TEMIIOCHAGKEHHIO
(cm. n. 1,6), uX PEKOHCTPYKILHS MOXeT CBOAMTHCS JHUIb K
34aMEHE TeHepaTopa Tella TeMNOOOMEMHHKOM COOTBETCT-
BYIOILEH TENIONPOH3BOAUTENBHOCTH.

Paccmotpum yerpoiictBo ropsvero BOAOCHAGXEHMS, COB-
MEIEHHOr0 ¢ KBAPTHPHEIM OTOIJIEHHEM, NPH MpPHCOEIHHE-
HUH CHCTEM K LEHTPAJIH3OBAHHOMY TEMJIOCHAGKEHHI0 C
MpHMEHEHNeM NOJorpeBarelieli BOAB M/t GHITOBHX HYXH,
YCTaHaBJHBAaeMEX B KaX/OH KBapTHpe,

B s7mX chnyuasx BHIyckaeMEe NPOMHEUNIEHHOCTBIO €M+
KHe BOJONOAOrpeBaTe]H H3-3a HH3KOH HHTEHCHBHOCTM TeH<
JI006MEHa HIH GOMBIIHK rabapHTOB HenpHeMyeMbl, CKO«
POCTHBIE  BOJIO-BOASIHLIE  MOJOTPeBaTelH  OGECHEUHBAIOT
BHICOKHH KOS()/(DHUHENT Tersiollepenaun NMPH GOJBINON CKO«
POCTH KaK rperoltief, Tak H HarpeBaeMoll BoZpl. OZHAKO BH+
COKas] CKOPOCTb Ypeloiuell H HarpeBaeMofi BOAB AOCTHraeTcs
TOJILKO B CHCTEMAaX rOpAYero BOLOCHAGXKEHHS OTHOCHTENIBHO
GOJIbIIOH  NPOM3BOAMTE/NBHOCTH NPH SHAUHTEBHBIX pacxos
Aax TEIVIOHOCHTEeAst H MeCTHOH BoAwl. IlosToMy ass BO3«
MOXHOCTH YCTPOHCTBE KBAPTHPHOM CHCTEMBI TOPRUETO BO+
noceabxenus (KCTB) ¢  Bopomogorpesatesnem («3aKpbi~
Tasg» cxeMa) NOABHJACH HEOOXOAHMOCTH pa3paboTKu ero
HOBOH KOHCTDYKIIHH,

Bogonoporpesatens Honxer obecneuHpaTs noTpebHOCTE
B Terule ans OJHOH KBapTHPH B cpelreM oxoso 27 000 Bt
U HMeTb rabapuThl, NO3BOJSIOIIHE PAa3MEMATh €r0 B BaH-
Holf KoMHaTe. KpoMe TOro, 0B [OMKeH BBIMONHSTL QYHKIMA
OTOMHTE/IBHOTO NPHGOPa, BOSMEIaIONIEro TemIonoTepH BaK-
HOH KOMHATHI, NMOANePXMBasi B Hell teMneparypy 25°C; a
TaKxe (QYHKUMH NOJOTeHueCymHTens, KOHCTpykiHs: Takoro
BOJIONIOAOrpEBaTeis NpeAcTaBieHa Ha pe. II1.9.

Bofonarpesare/ib COCTOHT H3 BEPTHKAMBHO PACIONOKeN-
HOTO UHJHHAPHYECKOr0 KOPNYCa — €MKOCTH, B KOTOPOM
pasMelleHb JiBe CTYNEHN Harpeba. OGe CTYNeHH BHIIOJNHEHH
H3 MOCNEJIOBATENLHO COG[HHEHHBIX  CEKIHY,  COCTOsi-
HHX M3 mepuepHAHBIX TPYS, B KOTOPHX COOCHO YCTAHOB-
JIEHb LEHTpaNbHEE TPYOH. B MexXtpyOHOM mpocTpancTDe,
00pasoBaHHOM MepPH(EPHAHEIMH H TEHTPAILHBIME TpyGamu,
UHPKYJIHPYET TenJOHOCHTe b, XONOAHAS BOKA MOCTYTAaeT B
UeHTpasbHble TPyOn I cTymenn ¥ Harpesaercs BOZOH H3
cHCTeMBl oToIIeHvs. Us I cryneny HarpeBaeMas BoZa OTBO-
JIMTCAL B HHIKHIOIO YacTh €MKOCTH. B eMKocTH, nogHuMasich
BBEpX, BOJA HArpeBaeTCsl TEIMJIOHOCHTENEM UEPE3 CTEHKH
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nepudepuiitpix Tpy6. H3 BepxHefi uaCTH €MKOCTH BOAR MO«
cTynaeT B ueHTpaibHuie TpyOl Il cTynenn, rae oHa Aorpe«
BA€TCH IO HYXKHOH TeMneparypHL. )

Kopnyc BoZoHarpepatenss BbicoToit 1100 MM H3roTORNA~
10T H3 CTanbHOH Tpy6bl mHaMerpom 300 MM, Iabaputhl KOp+
nyca BOXOHATpeBaTeNs oNpefeJieHH H3 yCJIOBHH BO3MOXHO-
CTH pasMelleHHst NOTPeGHOro KOJHYecTBa CeKUMA AN Ha-
rpesa BOjJbl, BHEUIHEro BHZA@, NPHEMJIEMOro AJs YCTAHOBKA
HENOCPEJACTBEHHO B NOMEMIEHMH BaHHOH KOMHATH, MAaKCH-
MaJibHOTO YBEJHUEHHsi eMKOCTH AJIA aKKyMYJSLHH Temia
1 NoJyueHHs Ganamca Mexiy TeNOOTRauell Kopmyca H Te-
HJIONOTEPSIMHE BaHHOR KOMHATBL

Ilpu orcyTcTBHE NOTpe6ienus ropsuedl BOAB OTONJEHHE
BaHHBIX KOMHAT OCYilUeCTB/IACTCA HNyTeM LHPKYJSUHH obpar-
HOTO TeNJOHOCHTeNs, Noctynatomero 3 KCO B I crynens
narpeBa BoAOHarpesaTesns. B pesyJbTare HNPOBEACHHHX
ncceloBaHHil OBUIO YcTaHOBJIEHO, YTO NPH TeMmepatype
o6paTHOTO TennoHoCHTeNs, pashoit 43°C, cpeluss TeM-
nepatypa B €MKOCTH yeraHapiuBaeTcsy 39°C ¥ TennoBbge-
JleHHsi OT BOAOHarpepatens cocTapasoT 200 B, yro npH-
MCPHO PaBHO TEIIONOTEPAM- BAHHHIX KOMHAT, €CJH OHH He
HMEIOT HAPYXKHEIX OrpaXkIenmit.

Ha ocHoBanuMM NpoBelleHHEIX PacyeToOB H ONMLITHBIX JaH-
WX YCTAHOBJIEHO, YTO BO BpeEMs MoOTpeGeHHst ropsuell Bo-
JWwl TeMmepaTypa BOAbI B BOJOHarpeparese B GOJBIIMHCTBE
cayuaeB KoJaebilercs oT 28 fo 38°C u B cpelHeM cocTaBlifeT
33°C, 1.€. HHXe TeMnepaTyph, TpebyeMoll At OTOHJIEHMS
nanuoit koMuathl. OfHaKO OTMEUeHHOE TIOHMIKEHHE TeMmlle-
paTypH BCJEACTBHE 3HAUHTE/JBHOH ~E€MKOCTH BOAOHATpEBa-
TCJS HACTYNHT BO BpEeMsi AJIMTEJbHOTO NOTPEGJNEHMst TOps-
ncii BOAH, B TO BPeMs, KOTZa HMEIOTCH SHauMTeJbHBE Tel-
JIOBBIAENIEHUS OT PacxXofyeMofl BOALL, B = pe3yslsTaTe Yero
TeMnepatypa BOSAyXa B BaHHOM KOMHAaTe NOBBILAETCS.

JleroM nipu orkmouenns KCO uupKy/IsiuBs ceTeBoit Bo-
Jis! yepes BOAOHATpPeBaTe/b OCYLIECTBASETCH NPH HCIOJb-
30BaHHH OOBOAHON JHHMH perynstopa (puc. III. 10), wa
KOTOPO# YCTAHOBNEH 3amOpHHI BeHTHNb ¢  AHadparvof,
uponycKaiomefi pacueTHuil pacXoli TEIVIOHOCHTENst, YKa3aH-
HLi BEHTHJIb B TEYEHHe OTONMMTEJIbHOTO NepHoaa OGBIYHO
aakpuiT. OfHAKO NpH IpYMeHeHVH Galinaca B 3HMHee BpeMs
yBe/HYNBAeTCH SKCIVyaTAalHOHMAA MaHEBPEHHOCTb CHCTe-
MLl H MOSBJSETCS BO3MOXKHOCTb HCIIOJNBSOBATbL AKKYMyJsi-
IVIOHHYIO CMOCOGHOCTH BOJOHATPEBATENSt AJIA YMEHbUIEHHsS
MaKCHMAJIbHOTO YaCOBOTO pPAaCcXOAa MPSIMOfi CETEeBOH BOM.
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Ilpu Temnepatype cetepoit Boxsl 70°C BonoHarpeBartesn
obecnegusaeT Harpes 500—600 n/u Boam Jo TeMmnepaTypsl
B0—45°C 6e3 HCMOABL3OBAHHA NPEABAPHTENBLHOTO TOAOTpE-
Ba uepes OGBOIHYIO JIHHHIO. YKa3aHHOTO KOJHYECTBa ropsi-
yeil BOABI AOCTATOYHO AJIA YHAOBJETBOPEHHA XO3SHCTBEHHHX
nyxp Kuabnos. [IpH sToM Ha6mogaeTcs 9KOHOMHOE PaCXo-
JloBaHHe KaK Tela, TaKk H BOALL Jlns obecnevesHs IOBBI-
eHHOH TeMHepaTypH ropadell BoAH TpeGyercs yMeHbIIATDL
cC Pacxof, B TO BpeM#A, KaK APH LeHTPaJH3OBaHHOM CHCTe-
Me TopsAYero BOAOCHAGIKEHHs 4acTo JUIA MOBBILIEHHH TeM-
nepaTyph ropsaelt poAnl OCTHBUIasA B TPybonpoBojax Boja
CIMBaeTCs 6€3 HCIOB3OBAHUS.

IMpoBenenHbie HaTYPHBIE HAGMIONEHHS 3a paboTtofi Kap-
THPHBIX CHCTEM TEMIOCHaGMKeNHs M NpOfieNlaHUBle pacyeTH
CBUIETEALCTBYIOT O BHICOKOH THApaBJHUeCKOH yCTOHYMBO-
CTH YKA3aHHEIX CHCTeM, DTH Ke HCCNeOBaHHS NOKasallH,
YTO MPH OrpaHHYEHHH TEMIEPaTypH Harpesa BOZONPOBOI-
HOH BOAB CpeBed »ecTKocTH A0 50—55° C makumb B Ja-
TYHHEIX TPyOKax BOJOHarpeBatelefl Nocjae MX JBYXJETHed
SKCIUIyaTalHH OTCYTCTBYeT. B TO ke BpeMmst BOZONOAOTpe-
watend, ycranopneutnie B LITTT u UTI], sapacrann naka-
nuio B Tevenue 6—12 Mec u ouHmanHce OT Hee 1—2 pasa
n roxn. TIpHYMHOR HMTEHCHBHOTO OTJIOXKEHHs HAKHMIH B 3THX
BOLOMOAOTPEBATENAX B OCHOBHOM CHYMHT Neperpes BOJO-
npoBoAHOf BoIk: Bhirme 65—70° C.

Onnit skennyataupu KCT'B nokasan rH6KOCTh perynn-
POBAHHA TEMIEPaTypHl BOABL, NOCTyNAOWEN Ha Bogopasbop.
Hy)xHasi TeMniepaTypa pacxodyeMoli ropsiueii BOAN ycTaHa-
BINB2ETCH DEryNHpPOBaHWEM TeMOepaTypPH Kak pa3bupae-
MOIf, TAK M CeT¢BOM BOAH, NoOcTynalolliei B BOROHArpeBa-
reste. KoswuecTso nupry/mpyiomedi B T€II006MEHHHKE MPS-
Mot CeTeBoi BOZIBI peryJaHpyercs aBTOMaTOoM,
MACTPAHBAEMBIM BPYYHYI0 B 3aBHCHMOCTH OT TeMIlepaTypsl
11arpeTof-BoAbL.

B HeoOXOMMBIX CHyuafX n[pPH  COOTBETCTBYIOHIEM
WISMEMEHHH pacxogoB mNepBHYHOM H BTOpPHUHOM Cpej
TemMnepatypa ropsueil Bogp! MOXer OHTb BCEro Ha He-
CKOJIBKO TPaflycoB HHXKe TeMmepaTyps NPAMOro Ten-
JIOHOCHTEJIS.

Tlo faHMBIM SKCHEPHMEHTa, UPH HCMOJIbL30BAHHH TEMNJIO-
nocuTeNlst ¢ TeMnepaTypofi 65° C, OpHEHTHPOBOYHHI PaCXOXL
KOTOpOro cocraejaan 550 afu, T Typa Harp off B
TCNNOOOMEHHHKe BOAB HSMeHHnack ot 63 o 54 ° C npu us-
MCEHEHHH ee pacxofia ot 93 no 333 Jfu.
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_Jiist cpaBHEHMSt CTOMMOCTH, PacCMOTPEHHBIX KBAPTHPHEIX
CHMCTEM OTOMJICHHS, COBMEIUEHHEIX C CHCTEMaMH TOpsUera
BOLOCHA0KEHNS, CO CTOHMMOCTBIO Ga3HCHBIX TPaAHIHOHHH
cHCTEM OBl BHINOJHEH TEXHMKO-SKOHOMHYECKHH aHalus Ha
TnpBMepe KOHKPETHHX NpPOEKTOB KBapTaja, COCTOSIIEr0 M
33 OfHOKBApTHPEHX JXHJBIX JHOMOB C pacueTHOH Harpysko
2,42 T/Ix/9 1 AOLKJIOYEHHOTO K HEHTPaJHSOBAHHOMY Tem
JNocHabKeHHI0 OT pafioHHOl KoTenbHOH. B KauectBe 6a3Hc
HBIX BapHaHTOB NpPHEATH: BapHart T-1 — TpazuiMOoHHa
gerbipexTpy6Has CHCTeMa C NEHTPaNbHHIM TEIJIOBHIM MyHK
tom (LUTII-TC) » Baprant T-2 AByXTpyGHas KBapTalbHa
cerb C TPAJMUMOHHBIMH HHIHBHAYaJbHLIMH  TEIJIOBBIM
nyekraMe (MTIT-TC) nas otonienust ¥ ropsuero Boaockat-
JeHMf, pa3MellaeMEIMH B moABajax 3fAaHuii. B BapuaHr
KBapTHPHHIX CHCTEM OTONJIEHHS, COBMEUIEHHBIX C TOPSYMM
BofOCHaGxenueM (BapHaHT B), 3aNpOeKTHpOBaHH ABYX-
TpyOHEIE KBaPTaJbHbE CEeTH.

B 6asucueix BapHantax LITIT B UTIT Hmetor ckopocr
HB€ BOLOMOAOTPEBATEJH C JBYXCTyNEHUATOH CMeliaHHO
cxeMofi, KpapranbHast NpoKNaZika TOJOBHIX ceTell NpHHATA
GecKaHaJIbHOH B OGHTYMOMEpJMTOBOMA H3OJSUHM; HAa NOBOPO-
Tax H JJist THYTHIX KOMIIEHCATOPOB yCTPAMBAIOTCA HEMPOXOZ-
Hble KaHaJbl U3 JXenesobeTounbix BoTKoB. [lapamerph ten-
JIOHOCHTENS [iJIf BCEX BAPHAHTOB MPHHATH N0 HOPMaJLHOMY
TeMIepaTypHoMy rpadmKy ¢ pacyeTHHIMH TeMAepaTypaMu
150—70° (? BesmvyyHe! pacueTHBIX THADPABIHYECKHX NOTEPh
BaBJEHH# B KBapTaJlbHBIX CETAX TEMJIOCHAGXenMs [ Beex
BapUaHTOB YBfisaHE MewIy coboll nyreM nopbopa TpyGo-
NPOBOJIOE  COOTBETCTBYIOUIMX JHaMerpoB, [lopaiomue Tpy-
6GONPOBOABI TOPAYErc BOAOCHAGKEHHMA PacCCUYHTAHH MO
CHuIT 11-34-76, a UMPKYJSIUHOHHBE — B PEXHME CPELHEro
BofonoTpeduenns, obecneurBaioLieM PaBHOMEPHYIO IMPKY-
nsumio Bojk y norpeburenel, YT0 MPOBEPEHO B SKCMAyaTH-
pyeMbix KeapTupax. CHCTEMB DTOIJIEHMSt BO BceX BapHaH-
TaX MOAKMIOYEHH MO 3aBMCHMON cxeMe ¢ MOMOLIbIO cTpyH-
HBIX HacOCOB, B KauecTBe OTONHTEJNbHHX NpHGOPOB MPHHATH
panuaropu M 140-AO. B Bapuantax B u T-2 npu orcyrcr-
BuM IITT] nononunTeNbHAs CTAGHNH3AIMA AABJCHHS MPELy-
cMaTpHBaercs Ha OOMX BBOZAax B KBapraJnbl. Jlas atofi ne-
JIH PETYNATOPH LaBleHHS YCTAHABNHBAIOTCH B CNEHHANBHON
KaMmepe.

Jns Gasuceoro BapHanta T-1 B 3kcnilyaTalBOHHBIX
pacxofiax yureHa CTOHMOCTb PacXofyeMmofi 5JeKTPOSHEPTHH
a8 paboThi HHPKYJISUHOHHBIX HAcoCOB repauero BojocHal
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sxennst, yctaHoenerHHX B IITI, kotopas mopcuHTana npu
yHc/ie HeH H UacOB HCNONMB3OBAHHA HX B TEUEHHE TrOHa
350X19=6650 u H croMMOCTH 3JeKTposHepruu 0,025
py6/ (xBt-u). B SKCIilyaTanHOHHBIE PACXOAB TaKKe BKIIO-
ueHa CTOHMOCTb 0€CHOJIe3HBIX TEIVIONOTEPh KBAPTAJBHHX H
BHYTPHIOMOBBIX Pa3BOASIUEX TPyOGONPOBOLOB CHCTEM OTO-
NJIEHHst ¥ LIEHTPAJH30BAHHOTO rOpAYero BOJOCHabkenus, a
raxke UTIT u UTIL Tennonotepr KT ucnonwsytores nas
OTOIVICHHS] BaHHLIX KOMHAT, NO3TOMY B CTOMMOCTb BO3Me-
1ieHHs Gecriosie3HBIX TEIIONOTEPh He BKJIIOUEHB!,

B BapHaHTe B B TeXHHKO-3KOHOMHYECKOM pacuere ne -

yuTeHa YacTb MOMEIEeHHs [JIf PasMelleHHsS TEI006MEHHHE-
Ka, TaK Kak obopynosanne KTI1 sanumaer 3,5% mnpocTpan-
CTBa BaHHOM KOMHMATH H MPaKTHYECKH HE y[AOPOXKaeT CTPOH-
TeJBHBIX PaboT.

HiTorospie pe3ysbTaThi TEXHHKO-9KOHOMHYECKOro pacue-
T2 MOKASHBAIOT BBICOKYIO 3((eKTHBHOCTL BapuaHTa B, B
pesysbTaTe NPHMEHEHHS KOTODOro yj€iieBlenye Kanurallb-
IIbIX M TIPHBEJHHEIX 3aTPaT 1O CPaBHEHHIO ¢ Oa3NCHBHIM Bas
puantoM T-2 coctasiser okoao 30%, a Ho cpaBHEeHHiO C
sapuadToM T-1 —okono 50%. HeoGX0AHMO OTMETHTB, YTO
B BapHauTe B IPH ycTaHOBKe TEIIOOOMEHHHMKOB HEMOCDEI-
CTBEHHO B BaHHHIX KOMHMaTaX COKPamla€TCs 0 MHHHMyMa
JUTHHA TPYGONPOBOLOB TOPAYEro BOAOCHAOXeHHus, BCIEACT-
BHE YEro MCKJI0YAEeTCs] CJHB OCTHBlIel BOAH 6e3 HCIOJB30+
panufl, ¥MMEIOIMA MeCTO B CHCTeMaX LEHTPAJH3OBAHHOIO
ropsuero BofOCHAOXeRMst TNPH HeJOCTATOUHOH HHMPKYJSIHH,
OTCyTCTBHE IJMHHBIX ceéTefi ropsigero BOLOCHaOXXeHHs, MOk~
BepraloliHXc HHTEHCHBHOH BHYTPeHHEH KODDO3HH, MO3BO-
JsieT SKOHOMHTL LBeTHOH MeTann (UMMK), HeoGXoRMMEBLH
JUisl OHHHKOBKH Tpy6. KpoMme TOro, p¥ peryiHpoBaHHH TeM-
nepaTypul Tropsueli BOAB CAMHMM YKHJIBLUAMH JIETKO yCTpa-
nsieTcA MEperpeB BOAH B TEMJIOOOMEHHMKAX H KaK CJIeACT-
sHe YMEHBUIaETCA 3apacTanie TPyO HarMIIbIO.

Jina Gonee pasHOCTOpOEHEH OLEHKH MDPUMEHEHHS KBap+
THPHOH CHCTEMBl OTOIJIEHHS, COBMEIEHHOH C TOpPSIMHM BO-
JlocHaOXeHneM,  aHANOTMUHBIH  TEXHUKO-SKOHOMHYECKHM
ananu3 OB MPOBEJEH B KBapTalle MHOFOSTaMKHOM 3aCTpOM-
ki, B KavuecTBe 6asHCHOrO BapHaHTa NPHHATA YETHIPEX+
TpyOHast chcreMa TennocHaGxenns ¢ ITII. Hroroeeie pe-
3yJbTATH  STOrO  pacyera HOKASBIBAIOT, WYTO  XOTH
CTOHMOCTb CMCTEMH KBapTHPHOro BofOcHaGxeHus Ooaee
ueM B 2 pasa TpeBHIMAET CTOHMOCTb BHYTPHAOMOBBIX CHC-
T€M BOAOCHaOxEHHA GasHCHOTO BapHaHTa, OfHAKO, C yue-
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TOM JOPOTOCTOSILIMX HapyMXHBIX ceteft ropsauero BopocHaG-+
werns H LITI], cyMMapHble KamHTalOBJIOXEHHA B GasHc.
HOM BapHuante Ha 11% npeBOCXOAAT STH 3aTpaTel A
papHaRTa KBapTHPHHX cucreM. Hecmorps Ha Gombuyio
crormocTs obcayxusanns KTI1 no cpaerenyo €o cTOMMO~
CcThi0 OOCHYXHBaHHS  TEIVIOBHIX TyRAKTOB  Ga3mcHoro
BapHaHTa TpHMBeIEHHHE SaTparht 6asHCHOrO BapHaHTa
ua 9% BbUE STHX 3aTpaT MAJA BapHaHTa KBapTHp-
HBIX CHCTEM.

HenocTaToK KBAPTHPHBIX CHCTEM TOPSYEro BOLCCHalxe-
HHMA C BOAOHArpeBaTessiMM B KaMJOH KBapTHPE COCTOMT 8
TOM, 4TO B MHOTOKBADTHPHOM [OME HX YCTaHABJIHBA€TCS
Goapmoe Konudectso., OQnHakKo B pafioHax, HMEIOIMHX BOLY
BBICOKOK arpeccuBHocTH (3anopoxne, Xepcon, Kaafinena '
np.), HafeXHOCTb PaboTH STHX CHCTEM HOBHINAETCS, Tak
XaK yMeHbLIaoTCA nepeGoM B cHabxXeHMH ropsyefl BOXOH
u3-32 OTCYTCTBHA HEOOXOAMMOCTH PEMOHTa HJIH SaMeHH
TpyGonpOBOOB HEHTPAJH3OBAKHON CHCTEMH TrOpSYero BO-
BocHaOXeHHs, KOTOPHE BBHIXOJAT M3 CTPOS 32 KOPOTKHHA
cpoK cayx06el. OCMOTpP, PEMOHT HIIM 3aMeHa ODOPYZOBaHUS
CHCTEMB! TOPSUETO BOLOCHAGMKEHHA B KBapTHpE MOXKET Bbl-
TIOANATLCS. B TEUEHWE OJHOTO JIHS, MPH 3TOM JJIA PEMOHTa
He Tpebyercs OTKII0YaTh NOoTPeGHTeNel BCero AoMa, a TOJb-
KO KBapTHpPY, B KOTOpoft npomsBoiuTcA pemonT. IIpH Oe-
PEKHOR SKCNJIyaTalHH KBapTHPHBIX BOJONOHOTpeBaTenef,
B ueM GYAyT SAHATEPECOBAHHI CAMM XKHTENH, HCKJIIOYaloTCs
neperpeBH ropsivei BOAH H YMeHBIAETCS 3apacTaHHe Tpyo
HAKHIBIO, B Pe3yJibTaTe Yero MPOMIMTCH CPOK HX CJIYKOBI
H NepHOJ, MekAy HeoOXOHHMOi MpOUMCTKON HNH PEMOHTOM.
B Bapnante KCI'B npH orcyTcTBHE caMBa 6e3 MCIOJbL30Ba+
HHAL YPE3MEPHO OCTHIBIIEH B CETAX ropsuell BOAB (HMeloule-
7O MeCTO B LeHTPAJHM30BAHHBIX CHCTEMax rOPAYEro BOJO-
cHaGaKeHNs), a TaKKe NPH OrPABHYEHHH NPOHSBOAHTENBHO-
ctH poponoforpeBarenelt KTI1 po omtHManeHo# HOpMBI,
MOKHO JIOCTHUbL SKOHOMHH Dacxofa ropauefl BOALI H Tea
ans ee HarpeBa 6e3 ywep6a KagecTsy ropsyero popocuab-
HEHHS.

Hanmure ogxoro Beosa B XBapTHPY B CHCTEMAX CO3JaeT
6raronpHATHLHE YCJIOBHS A/ YCTAHOBKH MPHGOPOB MOKBap-
THPHOrO yYeTa 7ensa.

Ihara IV

TEHEPATOPBI TENJIA
H TONJIMBO AJiS KBAPTHPHOTO
OTONJIEHHSA

KsapTipHoe OTON/eHHE ¢ TeHepaTopaMH Temia
CPHMEHAEeTCA B MaJOSTaMXKHHIX 3faHHAX, HE NPHCOefHKse-
MBIX K LEHTPAJNH30BaHHOMYy TemocHa6xekuo. Ilpu stom
TeHepaTop Tenfa, OOCHYKHBaeMBIli CAMHMH KMJbIaMH, SiB-
JIFI€TCS. OCHOBHBIM OGOpYIOBaHHEM CHCTEMBl OTONJIEHHS, a
yame H TemlOCHaGXeHHA, NOCKOJbKY OH BHpaGaThiBaer
TEIO0 M JAf OHTOBOTrO ropsuero BOAOCHaGKenms. Spdek-
THBHOCTE PaGoOTHl reHepaTopa Tenlja, Mpoctora H yRoGCTBO
ero ofciyupanus B OONbIIOH CTENEMH SABUCAT OT KAYECT<
Ba CHHraeMoro TOINIHBA M BO MHOIOM ONpeRe/sioT 6/arc-
YCTPOHCTBO KBAPTHPLL.

s NIHPOKOrO HYCHEIHOro IPHMEHEHHS B KBADTUPHEX
CHCTEMaX OTOIJIEHHR TEHEPaTOPH Temjaa HOMKHBL BEITyC-
KaTbCsl B UIHPOKOM acCOPTHMEHTE AJA BO3MOKHOCTH CXKH-
ranus TOINTMB2 PA3/HYHEX COPTOB.

IV.1. TonauBo aas redepatopos Tenna
KBAPTHPHOTO OTOMIEHUS

B mnociefsHe TOAH B MaNO3TaMHKX FKHIKX JO0-
MaX, HENPHCOEJHHEHHHX K NEHTPAaNH3OBAHHOMY TEIIOCHA6~
JKEHHUIO, BCE %ame CTajdH NPHMEHATb KBapTHPHOE OTOILIe-
HHE, OCOOGHHO HpH MCIOJb30BaHHH B KagecTBE TOILTHBA
ceTeporo rasa. IlpH HaJHYHH TBEPAOTO TOIUIKBA NOBLINEH-
HOIO Ka4vecTBa TaKXe CTaN0 RPMMEHATHCH BOJASHOE KBap-
THPHOE OTOnJIEHHE.

B pesoM Ha TEMJOCHAGXKEHHE MAJIOSTAXHBIX KWIHLL
(He cumrast norpeGJieHHs TelJla Ha MPHIOTOBJEHME MMIUH,
INS 9ero B HACTOsIlee BPEMSt HHMPOKO HCNOJB3YETCH CIKH-
KEHHBIHl Ta3 M ellle B MaJoli CTCIEHH SJEKTPOSHEPTHs) B
1976 r. 6Ln0 M3pacxo[oBaHO 0K00 100 MJH. T yCJIOBHOrG
ToMea. B ocvoBHOoM (Ko 80—90%) sTo TBephoe TOMIH-
BO, CETEBOH ra3 ¥ NMEYHOe MKMIKOE MHCTHAAATHOE TONIMBO
(T1IAT). INpennosaraercst, uro TBEPHOE Tomaueo GyHeT mo-
MHBHHpYIomuM 10 2000 r.

IIpuMensieMoe cefivac TBepIOE TOIMJIMBO, pacxoLyeMmoe
HaceJleHHEM H Ha KOMMYHaJbHO-OBITOBLIE HY#KAbl, 9pE€3Bbi-
yaliHo Pa3noo6pasHo. TTpeie BCEro STO PasiHYHbE YIJH
¥ aHTPauKTH. [N KOMMyHaJbHO-OHITOBBIX HyX/A OMM NOC-
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raBnsiorcs us 16 Gaccefinos, npHueM, coracko ['OCTam,
[IOMyCKaeTcs MOCTaBKa yraedl ¢ pasIMuHBIMA XapaKTepHCTH-
KaMH TO 30JIbHOCTH, BJAXKHOCTH, HAJIHYHIO MEJOYM, MHHE-
pabuEIX TpHMeced MOPOJBL M pasMepaMH KyCKOB; oMNyCcKa-
ercst MocTaBKa PAIOBEIX yried (¢ KyCKamH pasoil KpymHO-
crn). Kpome yruefi M aHTpauMTOB, HNPHMEHAIOTCS T0pd,
TopdsHbe U yToNEHbE GpHKETH, 1poBa (NOCTaBAAEMbIE 32-
FOTOBWTEBHBIMH OPraBM3alHAMHE ¥ C IOMOIILI0 CaMosaro-
TOBOK) H, HAKOHEL, PasjygHOe MECTHOE TOMIHBO (B cren-
HBIX H He0JaroMpUSTHBIX N0 TOINTHBOCHAGKEHHIO pafioRax):
KH3SK, COJIOMA, JIy3ra H T. I .

Kak 6mu0 ckazaro B mi. I.1, 1.4 u L5, nauGonee yno6Ho
B SKCIUyaTAlMH ¥ [OCTAaTOYHO [EIeBo B ycTpoficTse KBap-
THDHOE OTOMJIEHHE, HempephiBHO paboTatollee NpY pacuer-
HBIX HAPYXHBIX TEMIlepaTypax.

Tipu paGoTe aBTOMATHSUPOBAHHHX TeHEPAaTOpOB TeIla
CHCTEMBI HA Fa30BOM Tomiupe ee 3QQEKTHBHOCTD M YAOGCT-
BO SKCOJIyaTaly¥ BoOOOIIe Majo YeM OTJIHYAIOTCA OT 3THX
noKasaTelefi CHCTEM UEHTPAJIBHOTO OTOMJIEHYs. YCHeIHOo
SKCINyaTHPYIOTCS TaKHe CHCTeMEL HpM pabote reHeparopop
remna Ha IIJIT m TakoM TBepAOM TONNHBE, KaK KaMEHHLIE
YT, aHTPALNTH, KOKC B OPHKETHL.

Haunbonee pacnpocTpaHeHHOe TBEPAOe TONJIHBO — Ka-
MeHHBIE YIVIH ¥ aHTDALHBTH — AJisl YCMEIHOro CXHIaHus B
reHepaTopax Te€lJa KBapTHPHOTO OTOMJIEHHS AOJIKHO HMETh
BJAXKHOCTL He Bosiee 7%, MpenenbHyi0 BEIBUHHY 30JIbHOCTH
Ma cyxyio Maccy cooTBeTcTBeHHO 18 n 16% ¥ colepmanue
menoyl 10 15%. Bepxuunii npenen pasMepa KyckoB AJist yI-
1 BO u3bBexxaHne KPaTepHOro TrOPEHHs M€ AOJMeH NpeBbl-
wath 50 MM, a HHXHHUI B CBASH C OTPAHHYEHHOCTBIO TATH H
orcyTcTBueM AyThsi — 13 MM, [lnsi paBHOMEPHOCTH MOCTY-
TIeHHs TONJIHBa B3 GyHkepa (ecJH OH HMEETCst B reHeparo-
pe Temna) Ha KOJOCHHKOBYIO PEIIETKY KaMeHHBIE YIJH
AHTPAUMTH MOTYT NPHMEHATLCA ABYX KJaccOB: C pasMepa-
Mi1 KyckoB ot 13 10 25 mm wam ot 25 o 50 mM.

. Hesneryuu# ocTaToKk OT Cropesliero TOIJHBa AOMXeEH
6uTh  cnekmuMcs 6e3s  mopowka. He cnenyer mpHMeHATH
TOMJIHBO € MOPOMIKOOODA3HBIM HEJETYUHM OCTAaTKOM (TOJI-
IKHA TIACTHYECKOrO Clof MeHee 6 MM) u CHIBLHO CTeKaro-
[HMcH HeJIETYIHM OCAZKOM (TOJIMHA IUIACTHYECKOTrO CJIOH
Gonee 45 mMm).

IpuBefeHHOE COAEPXKaHHe CEPH B TOMIMBE BO nsbexa-

HHE CH/ILHOTO 3arpsisHEHHst BO3AYUIHOTO GaccefiHa MpOXYk-

TaMH ero CropaHHs He JOMKHO mpessuuars 1,1%.

Jlns reHepaTOpoB TeNsIa KBAPTHPHOTO OTOIJIEHHS Oypeie
YOI NpUMEHSTh Hesb3fl, TaK KaK OMH OBICTPO PacTPecKH-
BalOTCH H MPEBPAILEIOTCH B MEJOUb. -

Yri¥ ¥ aHTPaUMTH MePel OTNPaBKOR HX NOTpebHTENnsM
M1 HCTOJIb30BaHHsl B KBAPTHPHOM OTONJIEHHH HEOGXOINHMO
COpPTHpOBaTh ¥ 0GOTaIaTh.

Lns yMmenvlienus norepb NpY TPaKCNOPTHPOBaHMH 06-
JIarOpOXKEHHOE TBEpPAOE TOINIHBO HesieCoo0pPasHO INepeBo-
SHTb B Tape, K&K 9TO [e/NaeTCst B TEeXHWYECKH PaSBUTHIX 3a-
pybexMBIX CTpaHaX,

O6naropaxyBanie TBEpEOTO TOIUIHBA UeNeCo06pasHo
OCylIeCTB/STE HAa MeCTe €ro Ho6BMH. B psine ciyuaes mo-
MeT OKa3aTbCA YHOOHBIM NPOU3BOAHTL OONaropamHBaHHe
TOIJIHBA Ha KPYMHBIX YTOJbHHX CKN3JaX, OTCOPTHPOBHBas
TOIUIHBO NOBLILIEMHOrO KaYECTBa A% HACEJNCHHS H HCNONb-
3y OcTaBuleecs Ha KPYNHBIX NOTPeGHTENsX (NPOMBIILIEH-
HhHie KOTENIbHBIE, TENVIOBBIC SJIEKTPHYECKHE CTAHIHH AP.).

Ipy orcyrersun rasa, IIAT u o6naropoxennoro TBEpP-
floro TONJHBA, KOTOPHIE MOXMKHO CHHraTbh B reHepaTopax
TENJa KBAPTHPHOIO OTOIUIEHUS, HEMPEPHIBHO paboTAIoOLEero
NPH pacieTHEIX HApPYXKHBIX TEeMNEPaTypax, T.e. NPH HCIOJB-
30BaHHH B Ka9eCTBe TOIJIMBA JAPOB MJIH APYroro TOMJHBA,
CKHFaHME KOTOpOro TpefyeT NpHCYTCTBHA B KBapTHpE
KUJIBLOB, CHE/yeT NPUMEHNTh CHCTEMBl KBapTHPHOTO OTO-
MACHUS ¢ NEPHORMYECKOH TOMKOR TreHepaTopoB Tela NpH
PacuetHOl uapyxHo# temneparype (cM. mm LI u 1.5).

IV.2. Tenepatopni Tenna aas KBapTHPHOTO
oToNNeHNA

Kaxzas crucreMa KBapTHPHOTO OTOIUIEHHS B He-
JIX YMEHBIICHHS €[NAOBPEMEHHEIX 3aTPaT Ha ee YCTPOHCT-
BO H SKOHOMHOI'O HCNONE3OBaHMS INOMAfH KBAPTHPH O60-
PYLYeTCsl OfiHMM TeHepPaTopoM Temla B OTJHYHE OT CHCTeM
HEHTPaNIbHOrO OTONJIEHHA, HMERIIHX, KaK NPaBUIIo, He MeHee
Asyx xornos. Tlostomy BeIK/iOUEHHE reHepaTopa mpHBOZHT
¥ NpeKpallenHio paboTel Beelt CHCTEMEL D10 06CTOSTEbCT-
BO, a TaKx<e TO, UTO OT SKCIUTYaTauHOHHLIX H ADYIHX Ka-
YECTB IEHEPATOPA 3aBHCAT OHITOBBHE YAOGCTBA KMIBLOB #
CAHHTAPHO-THIYEHHYECKO® COCTOAMHE MX JKMAMIN, HAl0T Bee
OCHOBaHHA CYMTaTb TeHepaTOp Tellla caMBIM OTBETCTBEH-
HHIM 5JIEMEHTOM CHCTeMbi KBAPTHPHOro oTONJEHHst. I1o3To-
:gﬁk r‘eﬂepa'ropy TeIna NpeXbABAAITCH BHCOKHE TPe6GOBa-
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Hpu pabore reweparopa Teflla A0JKHO obecneumBaThCs
oreyTcTBRe BHOEBanHs AbMa. Cobnwjense storo TpeGopa-
HHA 3aBHCHT HE TOJIBKO OT KOHCTPYKINHM reHepaTopa 7emna,
HO } OT €T0 YCT2HOBKH, TaK KaK BHOHBaHHE JHIMa B 3HaUH-
TenbHOlN cTenenM cBs3aHo ¢ paboTolt ALMOBOl TPyOH, €O3-

" paromelt tary. T'asoBoe conpoTuB/eHHe TIeHeparopa Tema
AOMKMO GHTL MEMHMaIbHEM. OGHYHO HOpMaNbHas pafoTa
TeHepaTOpa Tenia co CPEJHHM TeIIOCHEMOM JOJIKHA ofec-.
nétHBaThcA TPH pa3pexennu 3a wubepom B 10—20I1a, yro

' COOTBETCTBYET pasPereHHIo, CO3AaBaeMOMy AHMOBOH Tpy-
Go#i BEICOTOH 5 M NpH TemnepaType YXOAsILHX rasos 200°C
M TeMnepaType HapyxHoro Bosgyxa 20°C,

Tonka repeparopa Tenjia, MPOUSBOAMMAS CAMHME XKHJIb+
IjaM¥, NemkEa GHTb MAaKCHMAaJbHO MPOCTOH, OTHHMAaTh MH-
HEMYM BpEMEHH H OGECNeUHBATh BOSMOXHOCTb NEPEpHBa B
HaGMIOfCHAHE 32 Helt B TeueHHe HOYHOro mepuopa (8—9 u).

Bricoknit KI1JL resepatopa Tensa Takxe sBAAETCA Of-
H¥M U3 OCHOBMBIX €r0 noxasatenefi, H60 CTOMMOCTb TONANBA

B XOJOAMHX KJIHMATHYeCKHX YCJOBHAX Hameil CTpaHbl siB-
AgeTca OfHWM H3 TI@BHHX PACXOAOB NO IKCIYATALMH H-
Joro AoMa. Beuiy TOro, uto reHepaTOpHl TEMJia YCTaHABJIH-
BAKOTCH B CaMOil KBapTHPE, HX rabapuTH JOKHE OBITH MH-
BHMaJbHBIMH, @ BHEUIRMHE BHJ AOCTATOYHO GJarompHsTHHM.
Cnezyer uMeTs B BHAY, YTO HpH O0OPYAOBaHHH KBapTHPHO-
To OTONJIeHNs HakGoJee AOPOFOCTOSNILHM IJIEMEHTOM CHCTE-
MBI OKa3RBaeTCs [eHepaTop Temna, HOSTOMY BOSMOXKHOE
yMeHblIeH!E €r0 CTOHMOCTH SIBJIAETCSA XKeJATeNbHBIM, OJHA-
KO OHO He JOJIKHO MATH 32 CY€T YXYIUIEHHS SKCIUlyaTaiH-<
OHMBIX OKasaTe/ell reHepaTopa TeMJa.

KoHcTpyKuHst TeHepaTopOB [AOJXHa OHITH MpOCTa H HE
BH3HBATh 3aTPYAHEHHI NPH MX YCTAHOBKE M MOHTaXe.

T'enepaTOpH Tensa, NPHMEHSEMEIE B CHCTEMAX C €CTeCT-
BeHHON LHPKYJALMeH TeIJIOHOCHTENA, HOMKHH obnajats
MMHHMAJIbHHM THADABJIMUECKHM CONPOTHBJICHHEM IO IYTH
NPOXOXIEHHs TEMJIOHOCHTENS, TaK Kak ofmee HMPKY/ALH«
OHHOE [JABJEHHE B STHX CHCTEMaX OKasblBaeTcs BECbMa He-
sHAUMTE/IbHEIM. [IJIst yBeJHUEHHst LHPKYJIAUHOHHOTO AaBJie+
HMSt B CHCTEME XeNAaTeNbHO, YTOOH BEICOTA Treneparopa Gbl-
Jla MHHHMAJILHOH, a OCHOBHasi TIOBEPXHOCTb Harpesa
pacnolarajach Kak MOXHO HMIKe, YTO CNGCOOCTBYeT CHH-

JKEHMI0 LIEHTPa HarpeBa B reHepaTope TemnJa.

KpoMe Toro, KO BceM IeHEpaTopaM Tellsia NPeXbsBIAIOT-
cs1 TakHe obuiye TpeGoBaMHs, Kak yAO6CTBO PeMOHTa M OYH-

CTKH OT Ca¥H H T. I
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HanGonee pacnpocTpaHeHHBIMH SIBJASIOTCHE BOJIAHBIC Te-
HepaToph TelUla — BOROTPEHHEIE KOTJIN, OTAENLHO CTOSIIHE
HJIM B KOMOMHALMH C KYXOHHBIMM TUIHTAMY.

Ilo maTepuany, H3 KOTOPOTO BHUIONHSIOTCH TE€HEPATOPHI
Tela N KBAPTHPHBIX CHCTEM OTOIUIEHMS H TOPSYEro Bo-
FocHaOxKeHWst, Ppa3jHYAOTCA TeHOPaTOPH UYyryHHblE M
cranbHeie. UyryHHBE reHEPaTOPH TeIUla HMEIOT MpeHMYyIme-
CTB@ pEpel CTANIbHBIMH: CPOK HX cJaykOB H3-3a Gosbuiefi
KOPpOSMOHHOM cTofiKocTdH OoJiee IJHTeNEH, Y€M CTalbHHX,
a CTOMMOCTB NTPH MacCOBOM H3TOTOBJEHHH H NMPOYHX PABHBIX
YCJIOBYSIX, KaK MPaBHO, MeHbine. CeKNHOHMas cOOpKa Tak-
e SBISETCS CYIUECTBEHHBIM NPEHMYINECTBOM YYTYHHEIX
TeHepaTopoB TENNA: NyTeM Halopa COOTBETCTBYIOLIETO YHC-
Nla CEKUMA NPEACTABNAETCS BO3MOXHLIM YyCTaHaBJIMBaTh
TEHEPATOPH Temsa ¢ TpeSyeMoli NNOmMAKBI) NOBEPXHOCTH
HarpeBa; NpH pasCGHBKe reHepaTopa TEIJa Ha CEKIHM 06-
JIET4aeTCA €ro TPaHCNOPTHPOBAHHE M YTNPOWAETCs €ro pe-
MOHT, KOTOpH# YacTo MOXeT OHITb CBEleH K 3aMeHe HCnop-
YEHHOR CEKUHH HOBOf.

ITo yxasanHbIM COOGpaxeHusM YyTyHHHE FeHEepaTOpH
TeMmia clAelyeT OpH3HaTL Gojiee NMOAXOMAUMME AJs CHCTEM
KBapTHPHOro otomtenHs. OfHaKoO HX H3rOTOBJEHHE BO3MOX-
HO TOJIBKO Ha CreuHaribHbIX 3aBofax. [TosTomy npencrasns-
0T HHTEPeC HEKOTOpble KOMCTPYKUHH CTAJBHBIX IeHepaTo-
POB Telna AJif KBAPTHPHOrO OTOMJIEHHS, KOTOPHE MOXKHO
HSTOTOBMTh He TOJILKO Ha 3aBOIE, HO H B KyCTApHBIX Mac-
TEPCKHX, T/ie NIPHMEHSAETCA CBapKa.

Jng HafieXHOR paboTHl TeHepaTOPH Temra JHONMKHBI
HMETb BOSMOXKHOCTb CXKHTaHHS TOIJIMBA Pa3jJHMYHBIX €Op-
TOB.

HauGonee ynorpebutesbHOE AJS KBapTHPHOrO OTONJIE-
HMS TOIJIMBO (aHTPANHT, KOKC, OPHKETH H T.IL.) MOMXeET
YIOBJIETBOPHTEJBHO CXHHIraThCsl B OHOM H TOM K€ TOIUIHB-
HHKE ¢ Pa3sBHTOH pafHAIMOHHON NOBEPXHOCTHIO H MaKCH-
manbHoft npsiMof oTRauelt.

Jlns cxHraHHs® APOB, OCOGEHHO ¢ HOBHILEHHOA BJAMXKHO-
CTbIO, Tpebyercss yMeHblleHHe NPSIMOM OTAAaUM B TONKe H
yBeJIHgeHHe 00bEMa TOMOYHOrO MPOCTPAHCTBA.

Ilpn HCMONB3OBaHMM HH3KOCOPTHOTO TOMJMBa (ByphiX
Yriiefl, CIaHIes ¥ T. M) Takxe Tpebyercs: yMeHbUICHHe Nps-
MOR_OTAa9H H yBeJHYeHHe IJIONALH 3epPKala [OPEHHH.

TIpH mpHMeHeHHH rasa W XKHJIKOIO TOMJIMBA B TeHepaTo-
pax Telsla KBapTHPHOrO OTOMJIEHHst TpeOyercs He TOJNBKO

3aMeHa TOIMHBHUKA, HO 49acTO M M3MeHEeHWe BCell KOMCT-
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PYKIHH reHeparopa TenNa.

5 !r TenepaTopHl Tenna Ha raso- Ta6auna IV.L Xapakrepuctuka soxonarpesatencli AFB
06pashoM ¥ KEAKOM TOMN/IHMBE. . | Mapxa sogorarpesarens
o B o B oreyecTBEHHOH NMpPAKTHKE AJA Toxasatexs \I AFB80 - l ATB-120
o BOISHOrO KBApTHPHOro OTOMJIe-
”’ N > -=-84 » HHA npu ra3oo0pasHOM TOMJMBE 3ucora mpuéopa, MM . . . . . . . 1540 1600
e Hanbosee LIHPOKO HPHMEHSIOTCH Hapysxuui nmametp, MM . . . . . 410 460
= == aBTOMaTH3UPOBaHHBIE  T'asOBHIE ?gxzx g:xa;no. e o 11835 ﬂolgg
e —— Bogonarpepatens  ATB-80 n reuno:aﬁigr;yg:;eg: OL.IH'. AN 7800 14000
ey ATB-120. Oun umeior ¢opmy KOO npu penpephiBHoii paGote, % . 75 75
—— — o BEePTRKAJNIBHOTO HUIHHMADPA; TIOLO- Ouametp NOXBOASNIEr0 rasoNpPOBOAE, Jo 96
| —— rpeBaeMasi BOAA B MHX HAXOLHT- aMe L RO e O 15 18
. b ¢l B eMKoCTH, o6pasyemofi Ha- aﬂame'rp %ononpoaona, B 38 38
. DYKHEIM KOMYXOM H PACIOO- acca npuGopa (Ges BoAb), KT . . . 85 100
3KEHHO# BHYTpH TpyOoH, mo Ko-
ropofi B3 TONKH, 060pyAOBaHHON JKnanoBexkuh 3aBoA TsKeNOro MalimpocTpoeHns H Ko-
" : UyryHHOH HH}{(eKU.HOHHQﬂ ropei- TOMEHCKHMH TEIJIOBO3OCTPOHTE/bHBIl SaBOJ JJsf BOASHOTO
5 Kolt ¢ KpyryIoft Hacajiko#, IpoXxo- <BAPTHUPHOI'C OTOIJIEHHst BHIMYCKAIOT AaNNapaTr OTONHTENb-
L = JIAT ropfuxe rasel. BHYTpH STOM bl (remepatop 7enna) AOI'B-10-3-¥ (2203) no T'OCT
b 7. : ¢ TpyOul BCTaBEeH YATHHHTEND 10~ 20219 — 74, npefHasHaueHHE AJas paGoTH Ha rasoobpas-
i TOKa, TypOyJH3aMpyiolnii NOoToK 10M Tonause [37].
i e rOpPsYHX Ta30B H INOBBILAIOUIHE Annapar COCTOHT H3 CJEAYIOIHX OCHOBHBIX y3JIOB: Kap-
1711t = 9 KI1[ somoHarpesares. <aca, HTaMIOBAHHOIO NATHCEKIMOHHOrO TEIUIOOOMEHHHKA,
(0] BcerieacTue Masioro reapas- JaCNoJIOXXEHHOTO B TEIJIOU3OJHPOBAHHOM KOXYyXe, OCHOB-
[ (=X JIHYECKOrO CONPOTHBACHHS BOLO- 10il M 3anaybHOM TOPEJIOK; SJEKTPOMAarHMTHOTO KJaNaHa ¢
a Harpepare/lb MOXET NPHMCHATDb- repMONapof, AATYHKOB IJIaMEMM 3anajbHHKA H THIH, Tep-
Prc. .1 Asromarwswposssmnw O B CHCTEMAX BOASHOTO KBap- LOPETyNATOPA M ABIMOOTBOASILETO NaTPyOKa.
casonuk BojoHar TH%HOI'O OTOHﬂeHil;ﬂ C €CTeCTBEH- ABTOMaTHYECKOE YCTPOHCTBO Ge30MacKOCTM [OPEHUA M
o T e HI;HPI:&);""II{}’“; I 1aJIHYHst TATH OTKJIIOYAE€T NMOJavy rasa K OCHOBHOH ropen-
Teme moroks; 3 —aronpepuie; - Bongﬂa;- exrens  ATB-120 <¢ MPH moracaMMu NJaMeHH 3anajbHOfi TOpeNKM HJM Ha-
eman Bofa; 6 —KOKYX; 7 — Faso- P! 2 h JYIIEHHH TATH B JLIMOXOZE. S
Bufl mryuép: 8 —tomka; §—or- @ B Tabu. IV.1 npusesentl octios- ArToMaTHYECKOE YCTPONCTBO PEryNHPOBAHHS TeMnepa-

yeporin’ Ron nogaut S9AVXSl  jble NOKASATEINH BOJOHArpepare-
Tomau 12 —myie satemas. el ATB-80 u ATB-120, peny-
Ka; - OJIOK-KP&aH; — TpyCRa

Nebmoonemonta; 15— rasoph  CKAIOIMXCS CePHIHO Hawiefi npo-

‘YpBl OTKJIIOYAET nojady rasa K OCHOBHOM ropelike, B CJay-
lae OOCTHIXKEHMA TeMIepaTypel BOABI BHie yCTaHOBJ[eHHOﬁ.

Kpam; 16 —pydika Kpama; 7 —

ﬂ?}?g}eﬂ% — TepMosneMenT; 19— Mulggiﬂg:gmlg‘onoﬂarp eEaTeny Texnuueckas XapakTepHcTHKa ammapata AOIB-10-3-¥(2203)
cHaGxeHsl aBTOMaTHKON Gea Te"”&":; HAIpYSka ropenk, Br: T

30MACHOCTH H ABTOMATHKON PerysMpoBaHMsi 3apaHee ycra- s W & RN R 300

HaBIMBaeMO#i (BpYuHyIO) TeMIepaTypH NMOJAOTPEBA BOAN B TaGapuTubie PasMepHl, MM . + « « . « . 400X765X1010

npenenax 40-—90° C. HopMaibHOe [aBJeHHe rasa Tepen B CTb  TEIIIO06! L 5

BofoHarpeBaresaem 900—1000 ITa, ponyckaemMoe MUHHMAJb- gg:;f:&;g:“;"ﬁ:%ﬁ‘:? l‘.}g’fpyﬁ“a- MM . logf ;;83

Hoe — 500—600 ITa. YcranoBKa BOAOHarpesareneil ps;ape— Bpemn  CpalafbBaiMR — ABTOMATHYECKOrD

LIAETCA B MOMELIEHHNX, HMEIOIHX o0beM He MeHee 6 M3, yerpofictsa, c: .

. OPH POKHLE + o & o + o o o » = 60
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TpoBoaxenue

npr Noracamue THaMeuH 3aNanbHOk ro-

PEAKH . .« « « - ¢ ¢ e e v . wa ne Goaee 40

NpR HapyLiEHHM TAMH B JHIMOKOAE . ne meree 10,

Be Goaee 60

JlnanascH perynpoBannsi TeMIEpaTyphl BO;bl
B TemIoo6MeHnHKE °C v o & ¢ 4 . o« v o 50—90
KO % s o s « « 0 ¢ o 0 =« o o » ?g

Macca, KI 2 o « o o s o ¢ « ¢ o« 8 ¢

XapbKOBCKEI TPAKTOPHEI 3aBOA [ BOASHONO KBap-
THPHOrO OTOIVIEHHS BHIMYCKA€T annaparT OTONHMTEIBRbI
(remepatop Temna) AOIB-20-3-Y  (2205) mo TOCT
20219—74, npeiHasuaueHBHH a8 paGoTh Ha rascoGpas-
HoM Tonsuse [37].

Annapar BkAIOuaerT CJEAYIOIHE OCHOBHBIE Y3JB: Kap-
Kac, KaMepy CropaHMi, OCHOBHYI0 H 3aNajbHyIO0 TODEJNKH,
TerIoOOMEHHHK, ABTOMaTHYeCKoe YCTpoficTBO OesomacHoc-
TH H PETYJHPOBaHH#, AbMOOTBOASALIHI MaTpyOoK.

ABTOMaTHYECKHE YCTPOHACTBa GE30MAaCHOCTH H PEryJnpo-
BaHHA TeMIEPaTyPH BLIIOJHSIOT Te K€ (QYHKUHH, UTO H B
annapare AOT'B-10-3-Y (2203).

Texunueckas xapakrepucTnka anmapara AOTB-20-3-¥(2205)
Tennopas narpyska ropeaxs, Br:

OCHOBHOH « « v + o « « & « n + &« 23000
gamasbROR . . . . . . e o . . . 300
TaGapuTubie PasMepH, MM . « . » « . . 374656 X850
JuaMetp ABHMOOTBOASMIEro NaTPyOka, MM . 130
MHHUMaJbHOE pa3peskeHrye B ALMoxone, [la 3

Bpeus cpabaTulBauH ABTOMaTHIECKOrG
ycrpoiictea 6e300aCHOCTH, C:

IOpH PO3KHTE . « « « o « o o 5 s o ne Gonee 60
» HapyIeHHH TSTH B ALIMOXORE . o . ot 10 no 60
» TOracauu¥ NSaMenH 3anasbHoli ro-
PEAKH . .« . . . v . - e e e .o ue Gosee 60
uallasoH peryJMpoBaBHH TEMUEpaTyPh BO-
huu 8 TEMO%GD{EHSHKE. C o v v v 5090
K, % - s « s s 0 5 0 v v 0 0 = s 80
Macca, KT o o o o ¢ » » 5 + = & s o 100

PocTOBCKHI 3aBOJl Ta30BOH aNNapaTyphl A/s CHCTEM BO-

LAHOrO KBapTHPHOIO OTOIIEHHs BBIMyCKaeT NMpEiHasHAUeH-

ubtit Jag paboTel Ha rasoo0pasHOM TOMJMBE alnapar OTo-
nutenpuufi (reweparop renma) AOTB-6-3-Y (2208) no
T'OCT 20219 — 74 {37].

Annapat COAEPKHT CleIYIONHE OCHOAHKE Y3JIBL: KOPNY<C,
OCHOBHYIO M 3aNaNbHYi0 TOPENKH, TEeNI00OMEHKHK, Ta30BbIH
KpaH, TePMOPErynsaTOp, SNEKTPOMArHUTHHA Kjanae ¢ Tep-
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Monapoll H AATYHKOM TATH, TATONMpepbiBaTeNb, AHMOOTBOA
HAIHA naTpyboK.

ApromarHyeckoe ycrpoficTBo 0e30nacHOCTH TOPEHA H
HallHYuA TATH OTKMIOYAET NOjayy rasa K OCHMOBHOH H 3a-
nanbHO¥H ropeskaM TPH NMOTacaHHH NJaMeHH 3aNaJbHOH ros
PENIKH WY BapylIeHHH TATH B IIMOXOZE.

T Kas XapakTep, AOTB-6-3-¥(2208)
TeflsloBas MArPyska OCHOBMON ropeakd, Br . . . . . 7000
JBaMeTp, MM . . . . i 4 . . e e e e e 412
Bucota, MM . . . . . . . L. 0. .. 973
Hnamerp npiMooTBOAMAIEro MaTpyOKa, MM . , . . . 80
MuHnManbHoe paspexenne & auiMoxone, Ma . . . . 3
Juanason perymmposiamws Temmepatypw, °C . . . . 50—90
KO, % o - - « - v v v e e o v o e e e 80
Maccg, kr . . . o0 L0 L 0. AT 50

TennoBast Harpyska sanmaJIbHO# ropefkH H BpeMst cpaGa-«
THIBaHUA aBTOMATHYECKOTO YCTPOficTBa Ge30MacHOCTH Te
€, yT0 H y annapata AOI'B-20-3-Y (2205).

Bce paccMOTpeHHEIe BHIle TeHepaTOPH Temya Ha raso-
00pasHoM TOIJIHBe MOryT PaboTaTh B CHCTEMAaX KBapTHPHO-
o OTOIUVIEHBS C €CTeCTBEHHOH H HacocHOH UHpKyJIsuHed,

JloHeukuM mpOMSBOACTBEMHHM obbeAuHeHHeM «Iasoan-
napar» paspaboTal amnapaTr BOLOHarpeBaTeNbHEIN KOMOH-
HHpOBaHHBI rasoBbifi AIIT-25, B KOTOpPOM MOAOrpeBaercst
BOJa, NPHHYAMTENBEHO LKPKYJAHpYIOllasi B CHCTEMe OTOIJle-
HHfI, a TaKXXe BOJia Ha ropsuee BOJOCHaGXKeHHe, MOCTYNalo-
mas B annapaT OT BOAONPOBOAE. B

3JT10T annapar BKMOYaeT CJEAYIOUHe OCHOBHBIE YSJb(:
KapKac, OCHOBHYI0 H SanaJbHYI0 FOpeNKH, TEIIOOOMEHAUK,
SJIEKTPOHEH#A GJIOK ynpaBJyieHHs, 60K NEPEXNIOUEHHST PEKH-
MOB Pa6oThi, rasoBhbilf H BOAAHON GJOKH, LMPKYMAUHOHHLI
Hacot ¢ 5JEKTPONPHBOAOM, AATUMKH KOMTPOJS MIAMEHH, Ha-
JIMYHA TATH B ABIMOXOJie, TEMNepaTypsl BOAbl M BO3AyXa B
MOMeNIENHH ¥ Ia300TBOASALIEe YCTPORCTBO,

KHONKH 3JIEKTPOMATHHTHOTO KJanaHa M BIKJIIOYEHHS
annapara, PYKOSTKH PerylsiTopa TeMneparypbl BOmb H Ies
PEKMIOUEHHsT PeXNMOB PabOTH, a TaKkKe CUrHANbHas JaM-
NOYKa PacnojioXxeHbl Ha mepefinell cTeBKe ammapara.

AproMaTHueckne ycTpoficTBa 0e30macHOCTH M peryiupos
BaHHf OBGECMEYRBAIOT: OTKJIOUEHHE Ia3orOpeNOYHOro yeT-
poficTBa mpH OTCYTCTBMHM TATM B ABIMOXOHE; MPeKpalleHHe
NOA&YH T'a3a M HaTpPeBa BOJL B TCIOOOGMEHHMKE BHILIE 3a+
AaHBON TeMnepaTypl; mojayy rasa K OCHOBHOH ropexe
TOJIbKO NPH ABHXXEHHMH BOAbl B TPYGONMpPOBOJE, 2 TaKKeE Has
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JIHYMM TVIaMeHH Ha 32NaybHOH ropefike; OTK/HOYeHHe moja-
4y rasa K OCHOBHOH FOpeAKe TPH JOCTIIKEHHH 32JaHHON
TeMI¢PATYpPE BOZHL HA BHIXOLE H3 anmapara HIH 32KaHHON
TeMpépaTybrl BO3AYXA B HOMEIIeHHH.

:l‘exnuqeckan XapakTepHCTHKA annapara A}J,l‘-25
Tennopas HarpyaKka rope/iku, Br:

OCHOBMOR . . . o« » « « & o o = « 2500
SANANBHOH . - < « « o o o ¢ s s Be Gonee 350
Fabapureie pasmeps, MM . . . . .« - . 4207267 X895
Pacxozi Bogul hiph paGote B pexhme ropage- b
F0 BOAOCAAGKEHNS, JI/MUH: :
rpn Marpese Ha 45°C . . < 4 . . . 7.1
- » » » 26°C . . .0 . 13
Jlapsiepé BOAE! MeEpeN AnnapaToM Tipl pabo-
Te B peXume TOpAYEro BOAOCHAGIKeHUS, rflas
MHHHMAJABHOE « « o » = = & =+ + < 30
HOMMHANGHOE .« « v & « . 1£0
MAKCHMANBHOE . « « o« » » 5 3 v @ 6C0
Tlorpebaseman moumocts, Br . . . . . - He Gosee 100
Hanpsoxenwe, B . . - . . .« o 0. . 220
H peryJap T Typ, °C,
ROAL HA BHIKOJiE H3 annapara:
B PEXHME OTOWNEHHH . . . . - = e 40—35
» »  ropsuero BOAOCHAGWEHHT . . 20—65
BO3/lyXa B ToMelieHuy npu paGore B pe-
WAME OTOMJIGHHS . o + « o« s = » = 10—30
KI1H, %, B pexume:
OTOTMIGHMS . - » = « & » % » v » re Mexee 80
ropsuero BOAOCHabIKEHHA o o « o o o » »
Macea, K . « « = = « « s s o o o 50

Jlas noporpesa BO3AYXa, B TOM HHCJe JUlS CHCTEM BO3-
AYLIHOTO KBAPTHPHOTO OTONJIEHNS, OTEYECTBEHH AN TIPOMEILI-
JIeHHOCTH TeHepATOPOB Temyd, TEK HashBAEMHX OrHeBO3-
AYUIHHX KAOPHGEPOB, He BHIycKaeT. Onnako sa pyOexxom
OHH BHIIyCKaloTC B GOABLIOM KOJIHUECTBE, ocobeHno IJia
raspo6pasHOro TOIJIHBA.

Taxue arperaTsl BHICKAITCS CAMHX pasHoOGPasHEX
BHIOB M TEIJONPOHIBOSMTENLHOCTEH: KPyIJIofi H MpAMO-
yroMpuoil PopMH, CEKIHOHHbE H HECEKIMOHHHE, BePTHKANb
HEE H TOpHSOHTAJBHHE, CTAJBHHE H YYryHHHe, € OpeGpe-

_ HHeM TOBEPXHOCTH Harpesa H 0e3 opeGpeHus, c uALTPAMH
A8 OYHCTKH BO3Ayxa H 06e3 HHX, NOABeCHHE H JJis yCTa-
HOBKH HA MQJIy, C OCEBRIMH H C UEHTPOGEKHHMH BEHTHIATO-
paMH H AN HaGOTH Ha €CTECTBEHHON IHPKYJISIHH.

Ha puc, V.2 npeicrapieHa OIHA HS KOHCTPYKIMit
cTajbHOTO ceXumommoro arperata ((upmm «L. I. Muiler
Furnacl Cos) ¢ OTHEeBO3AYIUKKM Ta30BHM KaJopuepoM.
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Puc. 1V.2. Cexuuonsuil ornenos-
Aywrnf rasosmit xazopndep -

@ — ORAA U3 CEKIMR Karopudepa;

6 — CeKIHS BEHTHAATOPA C (HAB-
TpoM

Harpesaembie rasaMH CeKLMH 9TOrO Kaaopubepa BhIIO/He-
HEl H3 [IByX INTAMIIOBAHHHX CBAPEMHKX NIO KOHTYPY JIaTyH-
HEIX NOAyCeKUHF; BHYTPH CeXLHMH HMEIOTCS FOpPH3OHT2b-
HHE TNIePEropoAKY, NpeHasHAYCHHHE AAs YBENHYeHHS Lo~
1alH TIOBEPXHOCTH TENJIOBOCUPHATHA H TypOyAM3alMH no-
Toka rasoB. C ¢pouToBoit yacT cexumu (cM. puc. IV.2, a)
HMEIOTCH /iBa OTBEPCTHS: BEPXHEE— L/ OUHCTKH Buyn’)eu-
ﬁﬁﬁ TIOBEPXHOCTH CEKLHH H HHXKHEE — JJIf YCTAHOBKH rope-

Arperar MoxeT paGoTaTh ¢ BEHTHAATOPHEIM noGyxae-
HHEM H HA €CTeCTBEHHO{l WMPKYJISIUHH; B NOCJENHEM Crydae
UIBTPOBEHTHIANHORNAS CeKnUs (CM. puc. IV.2, 6) ne ye-
T2HABJIMBAETCSH, & KOXKYX, B KOTOPOM PAIMEILAIOTCH CeKiHH
Ienaercs Gonbllero pasmepa ¢ TeM, 4TOGH HMeTh Gomanme'
PACCTOAHMA MEeXAy CeKUHSMH KanopH(iepa A/ Mpoxona
Bosayxa. Jlus yBraKHeHHMs NOAOTpeBaeMoro B Kazopudepe
BO3/lyXa B BepXuefi wacTH arperata NpeAyCMOTpeHa BO3-
MOKHOCTb yCTAHOBKH BAHHOYEK, SANCJHAEMHX BOLONPOBOL-
HOil BOAO#t Yepes NONNABKOBHII KJIataH.

TIponyKTH CrOpaHHs rasa OTBOAATCH OT xanopudepa ¢
MOMOIIEBIO PACHOJNIOKEHHOH 32 HHM B BepXHell YacTH KoJ-
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Taénuuna IV.2. XapakrepHcTHKa CTEJLHOTO CEKUHORHOTO
OFHEBOI/LYTITOro ra3oBore kaaopudepa

Tan arperara
IToxasaremn
E1s | E2s | E3s
TenaonpoMSBOAHTENBHOCTS, BT,
npH NObYXK AeHHM:
MEXAHHYECKOM 10 500 21000 31500
rpaBBTALHOHHOM 10000 20000 29500
Pasmeps, m:
BHICOTA 1,35
JZMHA 0,8
1MpyKa Npu NoGyxAEHAN:
MEXAHRYECKOM 0,32 0,57 0,82
€CTeCTBEHHOM 0.57 1,07 1,67

JeKTOpHOil TPy6r. I'opsaunit BO3flyx BLIXOAHT CBEPXY Bcerb
BO3JYXOBOKOB HJH HENOCPEJCTBEHHO B NOMENIEHHE; B MOC~
JIefHEM Cyuae HA BO3NYXOBHNYCKAIOUIHX OTBEPCTHAX Lie-
JIeco00pASHO  yCTAHABNMBATL HANPABASIONHE NATPYOKH.
ArperaT MOxeT paGOTATD C PeHHPKYJIAUMEH H HA HADYIKHOM
BO3/yxe, A4 Yero MNochefHHil s€06XOAMMO NOABOLHTE K
OTBEPCTHIO BEHTH/STOPHOM ceKuHH (nmepen ¢uabtpamu) c
TIOMOIBIO  BO3AYX03360pHHX BoaAyxoBoAoe. B Tabn. IV.2
TIPHBE/IeHa TeXHHUECKas XAPAKTEPHCTHKA Arperata, NOKa-
3aHHOrO Ha puc. IV.2,

B CCCP OrHeBO3ZyIIHHE Ta3oBHeE KaJOPH(EPH 10 ce-
TO BpeMEHH NPHMEHSJH B OCHOBHOM JUIsi CYLIKM H OTOMJie-
HHH 3/laHH{i BO BpeMs CTPOHMTeJhcTBa [7] H B sKCHEpHMeH-
FAJBHHX CHACTEMaX BO3AYIIHOrO KBAPTHPHOrO OTOIJIEHHA.

SKCnepHMEHTAJbENE HCCJAEJOBAHAS OTHEBO3AYIUHHX Fa-
30BHX KaJOpH(epOB, BHIOJHEHHHX H3 JHCTOBOM CTAJH, C
pacuerHoll TensionpoussopMTensrocThio 110 000 Bt npobo-
pummch B HUU camurapuoit Texunks (C. I, CaafkobuM u
K. C. OpaoBum). OHM NOKa3a/H, 9TO NPH H3MEHEHHH Tell-
JIOBO# HATPY3KH BC/AEICTBHE YMEHBLIEHMS KOJHYECTBA CXKH-
raeMoro rasa co 100 go 25% KII arperata 6wy socra-
TOYHO YCTORYHB M cHHXaJjcs ¢ 79 5o 73%, npu 3TOM OCHOB-
Hhle TOTepH € YXOASIUMMH FasaMH cocTaBasgn 20—229%, a
NoTepH OT XHMHYECKOro HefoXora — 1,25 —4 55,

JuTeNbHNe SKCIIYATAUHOHWHE HCIMTAHHA BHIIOJHEH-
HHX M3 CTA/bHOIO JIHCTA OFHEBO3AYILIMHX Ta30BHX KaJIOpH«
(epoB nposonuyyMch Ha 3aBose «Cramkosmut» (Mocksa).
OHH BHABHAH GHCTPOE NPOTOPAHHE HAXTONMOYHON WACTH
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TennoobMenuka (rAe TeMIepaTypa CTEHKH MOMeT AOCTH-
rate 400—500°C), €CliH OH BHROJHEH H3 OBHYHOrO CTajb-
HOro Jicra. T103TOMy STY YacTh OFHEBO3AYMIHOIO KaJOpH-
¢hepa HEOOXOAUMO BHINOMHATD M3 MAPONPOUHHX (XPOMOHH-
Ke/leBHX) CTajiell, yCTOWSHBHX B OKHCJIHTEILHOR cpeAe MpH
MaKCHMAaJNBHHX TeMuepatypax 800—1000° C, unu u3 ToJC-
TOCTEHHOIO YYTYHA, AONMYCKAIOIEro XOTS H MEHBINYIo TeM-
nepatypy (450—500° C), no Gosee CTOMKOrO BCJAEICTBHE
yBeTHUEHHON TOJIIHHB CTEHKH. i

BMeCTO CeTeBoro rasa B KBAPTHPHHX TeHepaTopax Ten-
Ja MOXKeT HCIOJb30BATHCHA CIKIDKEHHHHE ras, OXHAKO NpH
5TOM CTOHMOCTb BHIPAGOTKH TeIJa YBEIHYHTCS HPHMEpPHO
B 1,6 —2 pasa. Kpome T0ro, MpH HCMOJL30BAHUH CHKH2KEH-
HOro rasa DPHXOAMTCA 3aGOTHTLCH O €ro JOCTaBKe.

Heckonibko pelifeBne, yeM Ha CIKHXKEHHOM rase, 06X0-
BWTCA BHPAGOTKA TeIsla Ma MeYHOM RHCTHJAATHOM TOMJIH-
Be. B COOTBETCTBHH C TEXHHYECKHMH YCAOBHAMH OHO IOJIK-
HO HMeTb cAeflyiolllie OCHOBHHE IIOKA3ATEN:

TemnepaTypa sacruiBamus, °C . . . . . . He Bhwe 15
TemnepaTypa BCHEIIKH B 3aKpHITOM THIAE, °C He Hike 40°
Cozepxanne cvMoa Ha 100 mn ronamea, mr He Goaee 80
KexemMatugeckas Ba3kocts npu 20°C, o . . » 6
Kucnotnocts ua 100 Mn TonaMBa, MC o . . » 5
30MBHOCTE, %P o = =« o o o o 5 o 8 & & » 0,02
Conepxanwe:

BOXH . o 2 & = 8« 4 s s e ou . crens

ceprl, % . v 4 . v 0 L e e o . 0,5—1,2

MexauHyecKHe APHMECH, CEPOBOZIOPOJ, BOLOPACTBOPH-
Mble KHCAOTH H piegoys B IIJIT po/mkHH OTCyTeTBOBATD.

Tlo pauueM aHagusa npo6 IIJT, opHeHTHPOBOUHOE CO-
IepxaHHe B HeM yrnepona 86%, sogopona 13%, tensio-
Ta cropauns coctaBiger 42000 Jx/kr. TeopernueckH ue-
o6xoiHMOe KOJMYECTBO BO3JYXa JAJA IOJHOTO CrOpaHHs
1 kr IIOT cocrasaser 11,2 uM3/kr, a TeopeTHUeCKuit 0ObeM
NPOAYKTOB CTOPaHHA NMPH JIOJHOM CrOPAHHM M KO3 dHUmeH-
Te H3OHTKa BO3AyXa, paeHoM 1, coctaBaser 12,8 uM3/kr.

Hanuyse B TONJHBE CepHl 3arpssHseT BOSAYIHYIO Cpe-
Iy H CO3Ja€T ONMACHOCTb KOPPO3HH CTAJbHHX NOBEPXHOCTER
reHepaTopoB Tenaa, paborawmux Ha INJAT, ecom ux Tem-
nepatypa OynseT HHXe TeMnePATYPH &TOYKH POCH», T.e.
eciH BOSMOXHA KOHAEHCANHS BOASHHX NapoOB.

Ilo cpaeHemmio ¢ masyroM IIJIT sBAseTcs He TOABKO
JIETKO BOCIVIAMEHSIEMHM TOMJMBOM, HO H He TpeGylouiuM
nogorpeBa. ITosTOMy ero ciuranee B reHepaTopax Temsa
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KBAPTHPHOrO OTOIJEHAs HPHMEPHO TAK e ynoOHO, KAk
CxWraHne KepocHHa. CKHraercsi OHO ¢ NMOMOINBLIO HCMapH-
TENBHHX TOPEJOK, NOCKOJIbKY NPHMEHeHHe NHeBMaTHJeC-
XHX (€ NPHHYAMTEJbHOH Mojaveit BO3Ayxa) H POTAIHOHHEIX
(¢ HBHXYIIMMHCS SJIEMEHTAMH AJf Pa3OpPHIrHBaHHS TOI-
JIHBa) TOpEJOK AJS KBAPTHPHHIX reHEPATOPOB Tenja MAJo
NpHEMJIEMO H3-33 CJI0XKHOCTH 0GOPYAOBAHHS H CO3JK2BAEMO-
ro UIyMa. ,

Hcnapuresnpnrie ropesky ans [T uMeior, kak NpaBH-
N0, ABE 30HH: HHKHIOI, B KOTOPYIO TOIJIHBO TOCTYRZeT
CaMOTEKOM H3 TOTJIHBHOTO Gauka ANs HCIADEeHHs, H Bepx-
HIOIO, B KOTOPOH MPOHCXOAHT T'OPEHHE MCIapPHBILErOCs TOMN-
aHBa, JIJs MOJMOro Cropanusi H COXPAHHOCTH reHepaTopa
Tensia BaxHo, uroOW (pakest ropsaigux napos INJT He ka-
cancs XOJOAHEX (OMBIBAEMHIX C APYrodl CTOPOHH TeNIOHO-
CHTeJIeM) MOBEpXHOCTell TeHepaTopa Temda.

TonauBHHil 620K OGHYHO COCTABASIET OAHO LIEJIOe ¢
reHepaTopoM Temaa, paGorapoiuM Ha IIAT, npu stom pe-
ryJHPOBAHHE TeIONPOH3BONMTENBHOCTH MOCJ/ESHEro Npo-
M3BOJHTCA H3MeHEHHeM KOJMYecTBa NOCTYNAIOUIEro B ro-
pefNKy TOMmHBA.

Ha puc, IV.3 npeacrapnena cxeMa ycTpofictBa HCIApH-
TenbnoH ropesk H nojavu B Hee I1JIT n3 TonnueHoro 6av-
ka. Jonoanmtenvunii- sanac ITJIT Moxer XpauuThes B eM-
KOCTSIX, PaCMOJaraeMux ¢ yieToM TpeCOBAHHH MOXKapHO
6Ges30MacHOCTH 32 NMpefeNaMH OTAIVINBAEMHX IOMeleH¥it
KBAPTHPH, OLHAKO C TeM YCIOBHEM, 9YTOGH TeMIepaTtypa
IIAT B sTHX eMKocTaX Onjia GH Bhuse TeMIEPaTyPH ero
3aCTHBAHHSA.

OrevecTBeHHasi NPOMHILJIEHHOCTb HAYa/ia BHIYCKATE
reHepaToOpH Tensa AJs KBAPTHPHOTO OTOMJIeHHs, pabotaro-
wue Ha ITAT. Tak B 1979 r. 6un0 BHNyiueHo Gojee THCAYH
OTONHTEJbHHX anmnapatoB AOXKB-9*. MsroroButensMu Hx
apasiorcss CyXyMCKHit SKCIIePHMEHTANbHEN 3aBOJ [a30BOiH
annapaTypsl # HoBOKPaMaTOPCKEif MAIlHHOCTPOHTENBLHALK
saBof [37]. OcoGeHHOCTAMH 5TOH KOHCTPYKUHH sIBIsIeTCs
HaJHYHE CJeAYIOIHX Y3JI0B: XapoBoit Tpy6H, obpasylouei
KaMepy CrOpaHHsl; TONJHBHOrO 6aKa ¢ yKasarenem YPoBHS
H 32N0PHOTO YCTPOHCTBA; 9KPaHa, PACNOJOKEHHOrO MeXIy
TONJIHBHHKOM H TelNIOOGMEeHHHKOM, HCKJIOYAIOIIer0 HArpeB
TOTIJIMBA BO BpeMsl paboTH ammapara.

* Yay cena cratba). — Bo-
RAOCHAGKERHE H CAMRTapHas TeXHuxa, 1980, Mo 7,
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Puc. Iv.8. Cxema ycr-
poficTBa RCIAPHTEAB~
HOfl FopesKH B NOKAYH
B see NAT w3 ToOm-
smpHOTO Gauka

1 — HCTIapHTEALHAR
30Ha TOPENKH; 2— 30- — —_—
Ha CTOpaH#s MCRADHB- [ —
werecs TonAgEBa; & —
TIONNABKOBAA KaMepa; 4 i
4 — ycTpolcTRO  AAR '3 v
PEryNHPOBAHHA KOMK-

4ectBa HOCTYTAKINEro —
TONAHBA;, &§ — TOIJIHB~

EEfl 6a90K; 6-—Kphpu-

Ka; 7 — ceTyarnift

¢UALTP; 8§ — TOMAHA-

HbIfl TpYGOnpoBox; 9— 2

sanopamfl KpaH; 10— 7]
OTBEpCTHH F.¢:8:4 no-

CTYNJICHUS] BO3AYXa 10|

TlpeacraBasier HHTepec PaGOTAIOUIHH Ha XHMAKOM TOI-
JHBe OTONMHTENBHHH ammapaT AO)KB-20 (2107), Buimyckae-
Muii JIHempomerpoBCKHM  SKCHePHMEHTAJBHEM 3aBONOM

Texnnueckas XapaxTepuCTHka annapata AOXKB-9 (2105)
no TY 51-02-129-77

Makcumanssas TennoBas BHarpy3ka ropefkH,

I3 TETD 0 N0 O o OF oD oL R 10500
TennonpouspopureatkocTs MO Boje, Br . . 7500
TaGaputHeie PasMepel, MM . » . . . . . 450X600X1100

BmecTamocts, n:

TOINMBHOIO 68KA + . « & & « . . . 16

TENJOOOMEHHHKA . . . . . . . . . 12
llzaape)xeuue B auMoxeme, [Ta . . . . . . 157020
Macca (Ge3 }or;.vm'a\lj, Ko ow ool 75

rasoBoif annapatypel [37]. B Tensnoo6MeHHHKe STOrO anma-
pata pasMenieH TPyOuATHit 3MeeBHK ropsivero BOJOCHAG-
KenHsi. Annapat cHaleH aBTOMATHYECKEM YCTPOHACTBOM
peryJMpoBaHHsl TeMIepaTyphl. PYKOSTKH TepMOperyastopa
H yNpaBJEHHA NO33TOPOM BHHECEHH Ha MaHE]b, Pa3MenieH-
HyIO Ha mepexHeil cTenke Kophlyca. B JieTHee BpeMs anma-
PAT MOXHO HCNOJBL3OBATH TOJIBKO A OOECHENeHHS COpPs-
4Yero BOLOCHAGKEHHS., 2 ST
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Boabuioe pasHooGpasye MPHMeHsIeMBHIX KOHCTPYKIHi res
HepaTOpoB TerJa, paGOTAOIHX HA XHIAKOM H rasoobpass
HOM TOIJIMBE, HMEETcsl 334 PyGerkoM, Ifie PasBHTHE MKMIIHIN-
HOTO CTPOHTEJLCTBA HjeT cefiluac B SHAUHTENLHOH CTENeHH
3a cueT MajosTaxHux spanuil. B CILIA, Hanpumep, B 1976
u 1977 1. X £ojis B HOBOCTpOiKax pocruriaa 67%, a B
@PT okosio 80Y, XKHJIEX 3[aHHH COCTABNAIOT YACTHHE KO+
Ma Ha OfHy-ABe CeMbH, B KOTOPHX NpoxuBaer 6ojee TpeTH
HacenenHs [1]

Texnmieckas xapakrepucTeka annapata AOXKB-20 (2107)
MaxkcumasibHas Temnobas Harpyska TrOpeJKH,

Bl SO L . 23000
Tennonpou3BOANTENLHOCT: NO BoZe, Br, B pe-
KHMe:

OTOHJCHHA . + o s v = s o s o o 18 500

KOMOHHHPOBAHHOM:

A OTOMJIEHME . + « 4 « o o v = 7009

» ropsuee BOROCHAGKEHHE ., . . . 11 500
T'aGapuTHHE pasMepbl, MM . . . . « . . 550550 1385
Jluariason pery HpoBaHus TeMIEPAaTypH BOAB
B 7temnoobmerHuke, °C . . . . . . . . . 40—95
Pacxozl BOBH B peXHME TOpAYero BojocHaG-
xeunsl NpH Harpese ee Ha 45°C, nfmun . . 5,5
BMeCTHMOCTL  TenJOOBMEHHHKa, N . . . 27
Paspexeuue B apmoxoze, [Ta . . . . . . 15—20
KL, % - « « « « « + ¢ 2 o o v 5 75
Macca, KT . o « « s s s « s « o » @ 145

HoBriM B 3apy0exmoil TeXHHKe MaJOMETPaXKHEIX reHes
paTopoB Telula SIBASIETCA COSJAAHHE KOHCTPYKuUH#, paGora-
10ILHX HA ra3000pasHOM M KHAKOM TOINIHBE C MyJbCHPYIO~
muM ropeHHeM. TONMIHBHO-BO3AYIIHAS CMECh B 3THX TeHe-
patopax UHMKJHYECKH 3aCACHBAETCH B KaMepy CropaHHsa
HeGOJBINOrO PasMepa H BOCTIAMEHSIETCS B Hell BHavaje OT
3anaJpHOr0 YCTPOHCTBA, a 3aTeM ABTOMATHUECKH OT MyJb-
CHPYIOIHX TFOpsAYHX ra3oB. Llpkj moxer mnoeropsarbes 87
pa3 B cexyHAy. Bofa CHCTEMH OTOILIEHHS], LHPKYNHPYOLlast
yepes kGTea nos feficTBHEM HacOca, HHTEHCHBHO OXJamKJAa-
€T KaMepy CrOPAHHf K raso0TBOAMALIHE TPyOKH, IPH 9TOM
NPOAYKTH CFOPAHHS MOryT OxJamjaarsca xo 100—105°C.
OrBOAATCA OHH, KaK B JBHraTeJsiX BHYTPEHHEro CropaHws,
yepe3 BHXJONMHYIO TPy6y.

HcnuiTanua MOKasasd, 4T0 KO9DOHUHEHT NONE3HOTO
IefiCTBHSI F€HEPATOPOB TeIJa C IMYJNLCHPYIOIIMM TOpEHHEM
npocraraer 95%' 1 Gosiee [1].

B CIITA npHMeHSIIOTCS TeHepaTophl Tellia AJs KBAPTHP+
HOTO OTOIJIEHHS C TelJIOBHIMH TPyOkaMe. OHU mpefcras/is-
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PHc. V.4, YUyrynunh cexnnonunsii sogorpehinuii kotens KIMM
@ — BHA ¢ ¢POBTa; 6 — paspes; & — BHA €O CTOPOHH 3aiuel CeKIMR

10T co6oil yerpoficTBa A/ nepefads Tensa, BHIGJIHEeHHLE B
BHAe TPYO, 3ANOJHEHHHX TEILIOHOCHTEJeM, HCNAPSIOIHMCS
B HX HArPeBaeMoii YACTH H KOHJAEHCHDPYIOIHMHCA B OXJAXK-
natoiliefics wacrd. HMMerorca amnnapath, oGecnesHBajoliHe
ToforpeB BO3AYXa AJs OTONJICHHS H ropsveil BoAW Ha G-
TOBHE HyXIH. B HOuUHOe BpeMs, KOIna ropsuas Bojia He
HYXHa, AKKYMYJAHDOBAHHOE €I0 TEIJI0 MOXET HCIIOJBb30-
BaThCsl AJS MOAOrpeBa BOSAYXA; NPH STOM JIPOLECC CXKHra-
HMS TONJIHBA Npekpainaercs [1].

B CBi3H C HENOCTATKOM KHAKOLO H rasooGpasHOro TOM-
JIHBa H LOBHIEHHeM HX CTOHMOCTH B Noc/entHe 3 —4 rona
& CIIIA, ®PT' 0 HEKOTOPHX APYr¥X CTPAHAX NMOSBHJHCH re-
HePaTOPH! Tenaa (MasioMeTpaKHHe KOTJH ¥ BO3AYXOIOZO-
[PeBaTeNH), B KOTOPHX, KPOME rasa H JKHAKOFO TOILIKBA,
MOXHO CXHIATb DPA3fHuHHeE COpTa GojJee AOCTYNHOIO H
LEelleBOro TBEPAOTO TOMJHBA (YIoJik, APOBa, TOPIOUHE OT-
XO/IH),—TaK HASHBAEMHe MHOTOTOIJIMBHHE EHEpPATOPH
tenna. OHy MMeIoT, KaK NMPaBHIAO, ABE TONKH, OHA H3 KOTO-
PHX (A7f TBEpPAOTO TOIMHBA) BKIIOYAaeT B cebsi KOJOCHH-
KOBYIO PelleTKy.

Teyeparopnl TelIa Ha TBEpAOM ToniiHBe. Jlasa HaHGonee
PacnpocTpaHEHHOro TONJHBA, B OCHOBHOM AHTPAKHTA H yr-
Ji51, MPHMERAEMOr0 AAsl KBAPTHPHOTO BOASHOTO OTOIUIEHIs,
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HCMOJIb3YIOTCSL UYTyHHHE CeKUMOHHHE BOAOrpefiHHe KOT+
g — KMM; KUMM-2, KYM-1, KUM-2, KUM-3. Koten
K4YMM (puc. IV4), Bunyckaemuil no TV 21-26-024-69,
cocTOHT M3 Tpex cexuuil. KpailHHe Cexusn HMEIOT BCIO He-
obxonamyio rapHHTYpy. CHAPYXKH KOTeN NOKPHT KOXKYXOM
H3 JHCTOBOt cTasH. IloayoxnaiseMas KOJOCHHKOBAs pes
IIeTKA WMeeT YCTPOMCTBO AN LIYPOBKH ciosl. CnenHaibs
Hafl 33/BHIKKa, YCTaHOBJAEHHas B 3aJHell CEKUHH KOTJa,
MO3BOJISIET B PACTONOYHOM peXXHME MaNpaBJifiTb -TONOYHHE
rassl MOJIHOCTBIO HJIH YACTHYHO MHMO KOHBEKTHBHOIO T30+
X0Jia HeMOCPeACTBEHHO B AHMOBOH NATPyGOK.

T xapaxr kotiia KYMM

Ta0mMaAs HOBEPXHOCTH HATPERA KOTIA, M2 . o « « o 1,05
TenIonpoMSBOARTENbHOCT KOTJA, ME MEHEe:

KBT. « v« v v e s vt i e e 1LI6

KKAIE . . . . . v « o v v o« « + « » - « lOOOO
KNI Kotna, re Buke (Op# CKMIAHAM AHTPalHTA Map-
k2 AO), % . . . L Lo e e e 75
EMKOCTB KOTIZ, 1 - . . « « « « ¢ ¢« 2 o « » « 9,54
Tlaowanb KOAOCHHKOBOR PEETKU, M2 . « « o + o o 0,0625
Tonoswbfl o6beM, M . . & ¢ . . « s & 0 . . o 0,023
Tabaputh, M, Be Goaee:

BIAHE . ¢ « « <« » ¢ s o « v o s o v o« 0,3

BHCOTA « « o « s « + + o o ¢ ¢« « « « « 0,8

HWHPHEE + . . < . . + < . « « « 4 ¢ « o 0375
Macca Kotenbrux cekumfi ua 1000 Br.kr . . . . . 12,4
Paspexenne, neobxoanmoe Ang pabotH koma, [Ta . . 11—13

Koren KUMM-2 (puc. IV.5), Brnyckaemuit mo TY 21
PCOCP-534-72, cOCTOHT HMS NaKeTa CEKUHF, TEIJIOBOH H30-
AALMH KOXKYX3, ABEPOK M NPHCOAHHHTEJbHHX NaTPyOGKOB.
INaxer xoTaa waGupaercs H3 MepefHedi, safHeli H CPeAHHX
cekumfi, KOTOpHX Moxer OHTb fABe, TPH WIH verwpe. Ko-
JIOCHHKOBasl pellieTKa oGpasyercsi YepelyIOHMHCS OXJIAX-
JaeMEIMH H HEOXJaKAAEMHIMM 3/ieMeHTAMH.

Kotapl BHnyckaoTcs cepuiiHo MockoBckHM opaena Tpy-
zosoro KpacHoro 3HameRH UyryHOJHTEHHHIM 33BOSOM HM.
‘BolikoBa, MoCcTaBJAsIOTCs B cOOPAaHHOM BHJE B KOMHJEKTE C
KOvyerapHuM wHCTpyMentoM. HMX TexHHueckast Xapaktep-
cTHK# paua B 1aba. IV.3.

Koten K4YM-1 (puc. IVS6), Bunyckaemuit mo TY
21-01-270-69, coctomr M3 mepefHefi, sanHel M CpeHHX
cexnmii, YHCNO KOTOPHX MOMeET KOJeGaTbcs OT ABYX 10
BocbMH. Kpaluyle cexllnd 3aMHKAIOT TONOYHOE MPOCTPAHCT-
BO H RMEIOT BCIO HEoOXoauMylo rapuutypy. Cuapyxe Koren
0ONHIOBAH KOXKYXOM H3 JIHCTOBOH cTayid. KOTJIH BHIyCKas
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Puc, 1V.5. Qyryasuill cexauorBkit Boforpefinnft Koren KuMM-2
7 — (POROTLEMf paspes: 6 — NoNepeuHbi paspes

2 450

Prc. 1V.8. Yyrynmmh cexnuonnntll soxorpefinnfi xoten KUM-1
&~ ApoRoALARH puspes; 6 —BHA © dponta
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Pre. IV.7. Qyrynand cexouorunlt sonorpefiunft Kotens KUM-2
@— NpONONbHBIA paspes; 6 — nonepesHnfi paspes

10Tcs  CepuiiHO KHPOBCKMM YYTYHOAHTEHHHM 3aBOKOM M
KaynacckuM 3aBofoM caHTexnazesuit uM. I'peiidenGeprupu-
ca M NMOCTABJSAIOTCS B COOPAHHOM BHJE C KOMIJEKTOM KOve-
rapHoro MHCTpyMenTa. TexnHueckasi XapaKTepPHCTHKA KOTAa
KUM-1 naua B 1a6a. IV.4.

Koren KUM-2 (puc. IV.7), Bumyckaemuit nmo TY
21-26-058-73, COCTOMT H3 TAaKeTa CeKlHii, TenJoBol
H3OJSIHH, KOXKYyXa, ABEPOK H NMPHCOEIHHUTENBHHX NaTpyO-
koB, ITaker cexumii naGupaeTcs H3 YeTHpex CeKuHil: nepes-
nefi, cpeiHHMX K 3aimeil. Umcno cpenmmx CEKIHR KO-
JneGiercs OT ABYX Ao BochMM. Tlepenusisa c€ékuus HMeer OT-

1w’

Ta6auna IV.3. Texunueckas xapakrepucruka rorsa KYMM-2

Iaxomane rloneprO(.‘,‘l'K warpesa
TlokasaTenu e
09 7 | L
TennonpousBOAUTENbHOCTE, BT .- 10 500 14 000 | 17 500
KOO, % + « ¢« « « o 0 0 o He nuxe 75
Ukcao cekmmi + . .+ 4 . . oo s 4 5 6
BMecTHMOCTS KOTAI2, T « « « « « . 16,7 19,7 Yy
[Tnowans KONOCHHKOBOH pelleTky, M2 . 0,048 0,064 0,08
Tonoumeix obbem, v, . . . . . .| 0,015 0,02 ,025
TaGapuThl KOTNa, MM:
AMHHE . « « o o« o 4 a s 590 670 750
MHPMMA . .« . &+ « « « & » 450 450 450
BEICOTA . . + . « « . « « o & 680 680 680
Macca KoTna, HOMMBAAbHAS, KT , . . 150 172 192
Paspexenme, HeoGxoumoe 1751 paboTsl
woia, Ma . .« . . . . . . . .. 10—15

BEPCTHA ¢ ABEPKAMH IJfi 3arPy3Kd TOIJIHBA, YHCTKH Faso-
XOZOB, IIYPOBKH H BHI'PYSKH 30JH. KOJOCHHKOBAs pelerka
06pa3oBaHa uepeAyIOIHMHCS OXJIAXKIaeMHMH H HeOXJIaX-
JaemuiMH ssementamd, Kotan KYM-2 Buimyckatotes: Kay-
HACCKHM 32BOJOM caHTexHsfeauit ¥M. I'pefipenGeprupHca
u BpatckeMm 3aBogoM oTONMHTENBHOrO OGOPYAOBAHHA M IO-
CTaBASIOTCH B cCOOpaHHOM BHJE B KOMIUIEKTe ¢ KOYErapHHM
HHCTPyMEHTOM.  TeXHHYecKasi XApAKTEPHCTHKA KOTJIOB
KYM-2 sana B Taba. IV.5.

HUH caunTapHOil TeXHHKH H OGODYAOBAHMS 3aHHH H
coopyxeHuit Munctpoitmarepuanos CCCP cosmectHo ¢ Ku-
poBcKHM opnena TpynoBoro KpacHoro 3HaMeHH yyryHOJIH-
TefiHHIM 3aBOAOM MuHcTpoiimaTepHanos PCOCP paspaGo-
TaH B rafapHTax BHNycKaeMHX KorjioB KUM-1, KUM-2 »
BHHUMCTO-My koren KUM-3 (ta6a. IV.6). KonocuEkoBas
pelIeTKa STOrO KOTJIa NOJHOCTBIO OXJaxkaaeMas. B 6okoBoi
CTEHKe ero 1o Bcel [JHHE CO CTOPOHH, He 3arPOMOXKJeHHOR
HHXKHEHl HHIMENbHOH GOOWMIIKOMN, PacmoJoXKeHH OTBepCTHS
AJ1s1 IOABOAA BO3AYXA.

Bce kotan KUMM u KUM co6upaloTess H3 ceKumit Ha
HUNIENSX, PACCYNTAHH HA NMOJOTPeB BOH 10 90—95°C u
Ha papienHe 200 xITa. Tomka KOTJIOB MPH YETAHOBKe Crie-
LHANBHHX TOPEJOYHHX YCTPOHCTB M ABTOMAaTHKH Gesomac-
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Ta6nuna IV.5. Texuuwueckan xapakrepicraka xoriop KYM-2
- f=3 b= nnou.uuu: TIOBEPXHOCTH Harpepa kKorna, M2
- w (=} -+ ~ o
3 = = ok = % e g S. S TlokasaTenn
] ? = ¥ s o % 167 | 2 ] 25 | 205 | 399 | a8 |ams
— TennonpoHaBONHTENb~
"K(ﬁm Koma,( Br . .|20000§ 24 000] 29 000{ 35 000 40 000 46 000i52 000
=] = J1 kotna (npu CKE-
] ] 8 o :5 % @ § e 3 e TaHHM aWTpaumTa) . . 78 77 77 76 76 75 75
o5 o e 13 20
S+ - S o o o Ukcno cekuut . . | 4 5 6 7 8 9 10
Bumectimocts kotna, a| 27,4 | 30,8 | 34,2 | 37,6 | 41,0 | 44,4 | 47,8
IMnomans  kosOCHHKO-
5 Boft pemerkn, 2 . .J0,066 |0,09310,120|0,14710,174|0,201| 0,22
il s A - - & " Tonounmfi o6ben, M? .|0,0495] 0,06810,0865! 0,105 0.1235’ 0,142] 0,16
2 g Qo g 288« ] Tabapur :
el [ 4 - 5 P -] PHTH KOTNa, MM:
B 2 Y 858 ¢ & amwa L . . . | 345 | 435 | 525 | 615 | 705 | 795 | 885
H i BeCOTa . . . . .| 1040 1&4&) 10546) 1&4&) 10400 1054: 1040
I wHpuka . , . .| 450 4 45 4 450
& Macca Kotna  HOMM-
£l w g - - 2w g & - = wanoHag, kr . . . .| 278 | 322 | 365 | 409 | 452 | 497 | 539
g = 2o~ N = B S g o - Paspexenne, ueo6xo-
] @ o o o AHMOE 1 paloTH KO-
g a, Ma . ., , ., J 12 12 15 16 16 18 20
| .
B
g o =
-IEl = =1 -] a o @
ZIE|5| § -3 288g 3 =
F|E & ® S e o d - HOCTH MoOXer paloTaTh HMa rasoobpasHoM tomamBe. Ona
=: L. moxyer OHTH Takke nepeoGopyfoBaHa Ha cxuranse ITIT.
g Ilpu paGote xornoB KUMM u KYM Ha TBepnoM Tomause
& e S w g mo@ B o« OHO 32rPYXKAETCA B TONKY CAOEM MAKCHMAJBHOH TONIIHHE
g = S £ w 9; 8 S,.‘_ g & = ] H MOCTENeHHO NPOropaeT, MPU 3TOM TOJMINHHA CJIOS yMeHb-
E o © o o« waerca. IIpH koneGaHHH TOMUMAH CJAOS TOMMHBA B TOIKE
g2l - B Ty WJIH JPYTYyI0 CTOPOHY OT ONTHMAJbHOR Bejuguun KITH,
g = S a 29 8% - o KOoTJia yxynutaercs. Kpome T0ro, us-3a orpaHHYeHHOCTH TO-
g e s Evyg S35 2 2 MOYHOTro 00beMa STHX KOTJIOB HeOoOXOLMMO CPABHMTENBLHO
g = © = 4acT0 NOAOPACHBATEL TOILIHBO, MTO CO3JAET KHJbLAM ONpe-
o N - . N IeJlenntle Heyno6cTBA.
% CogE ol & B8 Ha pHc. IV.8 npescraBiena KOHCTPYKIHS YyTYHHOTO CeK-
& B gﬁ I . B LHOHHOTO BOAOrPERHOro KOTAA HHMKHEro ropeHHs ¢ Ipash-
g . g Eﬁg o= g . .. E . &5 TAUMOHHON TONKOK 6€3 yKAa3aHHWX HEROCTATKOB. B 3ToM
| & 5, 82 4 2, 3 * & @ &g KOTJIe TOILTHBO 34rpyxaercss B OyHKep H CAMO IO Mepe Mpo-
<| £ E,. =82 _ 5 8. 35 £ 5 8 =§ TOpaHMsi Moj feficTBueM COGCTBEHHOrO Beca CIIOJI3AET B
=l 8 § . Fef & 5 g < 8 E 2 = Ouar rOpeHHsI Ha KOJOCHHKOBYIO perterky. ITIpu atoM ToJnum-
s & 2. 8S2% g E gp g s & g Ha CJI0fl FOPSINEro TOIINBA OCTAETCH BCE BpeMs MOCTOSHHOM
g g EE8 8 % 2% 8 F 8 i ;ng H PaBHO# ONTHMAJBHOH BEJHYMHE; a B TOMJIMBHHI GyHkep
= €d :I:uz % E g g‘ o E g ¥ 2a MOXKHO 3arpysuTh TOINIHBO € 3aMacOM, Aake Gojee ueM Ba
B8 B £ 88 E & & B3] CYTKH.
c EE ER2 F 2 fE 8 & £ @ AR A
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Pac. V.8 YUyryumuB cex-
HBOBML] sogorpeliauik
KOTEA HMIHAEro ropeMRs
€ TonAMBABM GyRKepoM
HFRTENBHBIM

u M
yerpolicTaom

a — paspes; 6 — obmmit
B8A; & —BHR cloxy; 1—
sarpyaka YONAHBa, 2—3a-
CPYSKa TOPIQUEro Mycopa

&0
1280 3

Jpyroit ocoGerHocTbio M306paxeHHoro Ha pyc. IV.8 res
HepaTopa TemJla fIBJSETcs TO, YTO OH HMEET OJHOBPEMEHHO
H MyCODOCKHFATE/bHOe yCTPOHCTBO, AN 4Yero B ero KOHs
CTPYKIUHH NPeAYCMOTPeH BTOPO#i OyHKep, KyAa 3arpyxaerca
ropioynit mycop. IIpH HCNO/B30BAHHY STOrO MYCOPOCIKHIa-
TEJIbHOTO YCTPOMCTBA He TOJBbKO CHHXKAETCH PACXOA TOILIH-
B3, HO H pelaeTcs Bonpoc 06 yhajeHHH 3HAYHTEJbHOM 4a-
ctH Mycopa. ITocsesinee 0cOGEHHO BAIKHO AJSA MAJOSTAXKHON
3aCTPOMKH, [ie YACTO OTCYTCTBYeT OPraHH3OBAHHHF BHBOS
Mycopa, TeNJOTBOPHOCTL KOTOPOro, KaK $I3BeCTHO, B NOCHE-
HHe rofnl §3-3a yBeJHueHHsi OyMaXKHo#l cocTaBsifoileff mo-
BHIIAETCH.

B ta6a. IV.7 mpuBeseHa TEXHHYECKAS XAPAKTEPHCTHKA
renepatopa Tenda, H3o6paxeHHoro Ha puc. IV.8,
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Ta6nuna lV.6 Texunueckan XapakTepPHCTHKA YyryHHOTO
oronuTeEHOrO Xotaa KUM-3

TlI0IAAs NIDREP XROCTH BBIPeca, M®

19 ) 18| 289 | 2m | 32 | 1| 42 | 470

Tlokasarenu

Homunanbhas

TennoBas MOLI-
HOCTb NPH paGo-
Te KHa TBEPAOM
ronmuse, KB - |16,2|21,4] 27,2 | 32,6 | 38,4 | 44,2 | 50,0 | 55,8

KI1[I, opn paGo-
Te Ha TBEPAOM
zonmse, % . .| 7|77 77 77 77 75 75 75
Yucao cekmmit . | 3 4 5 6 7 8 9 10
T'abapurHbe
pasaMephl, M1 “
amsa . . . {0,35]10,461 0,56 | 0,68 | 0,77 ] 0,87 10,98 | 1,10
umpnia . . §0,4610,48) 0,48-1 0,48 | 0,48 [ 0,48 ] 0,48 | 0,48
pucota . . fLIS|1,I6F 4,16 1,16 | 1,16 | 1,161 1,15 | 1,15
Macca, kv . . [ 2 249 | 292 | 3 375 | 418 | 460 } 503
Paapexenue,
HeobxoARMOe

ans paboTH Ko-
T2 Ha TBEPAOM
Tonmmee, 1la .| 12 1 12 15 15 16 16 18 20

JIpoBa, KaK H3BECTHO, SIBASIOTCHA HaHGOJee HeBRIFOLHHM
TONJIHMBOM; Ha MX SAroTOBKY, TPAHCIOPTHPOBAHHE M CIXKHIa-
HMe IJis1 TIOJY9eHUsl OfHOTO H TOIO XK€ KOJMYeCTBa Temia
saTpaunBaercsi B 10—15 pas Goaburte Tpysa, yeM, Hanpumep,
TPH HCNOJb30BAHHM XKMAKOr0 HWIH razo00pasHOro TONIHBA.
OpHaKko BO MHOFHX CJIYYasiX OHH enle MPOAOJIKAIT HCAC/b-
30BATBHCH JJIs1 OTOIJIEHHS] MAJIOITAIKHEIX 3 aHHI.

Ha puc. IV.9 nokasama KOHCTPYKNHS BOAOrpeitHOTO
CTAJIBHOIO KOTJIa C TPABHTALKOHHON (IIAaXTHOH) ApOBsHOR
Tonkofi. KOTesl — ofHOXOZOBOM, ¢ BEPXHHM OTBOAOM rasoB
H nojavell BTOPHYHOrO BO3AyXa wuepes ABepuy. B Bepxweit
yacTH KOTJIa B €0 BOASHOH eMKOCTH PAacNOJOXKeH IyJIHHL-
pHyYeckHi 6au0K A ropsivero BofocHaGxenus. Bona B neM
HArpeBaeTcs Yepes CTEHKH [WUIHHAPa ropsivelf Boaof, ump-
KyaHpyomel B Kotne, TexHuyeckne nokasaTesH KOTia fa-
unl B Tabn. IV.8.

B npHBefeHHOH KOHCTPYKLUHH BOXOIPefHOro KOT/aa mpes-
CT3BJSIOT. HHTEDEC HAJHUME JAPOBJHON 1IaXTHOR TONKH yBe-
JHYeHHO# eMKOCTH, MOSBOJSIONIeH CKHFaTb APOBA C MHHH-~
MaJIbHHM HaJ30pOM, H COBMelliEHWe B OXHOM arperare ¢
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S‘: Ta6anua IV7' XapakTepRCTHEA GYTYHHOIO CERGHONHOrO KOTJA € IPaBHTALBOHHON TOMKOR

. Flnomaap NopepXHOCTH Harpesa, M* .
ol
5 [ 7 8 9 10 1 12
TenonpoM3BOAHTENLHOCTE 46 000 55000 65000 74 000 83000 93000 102 000 12000
EmKocts, -
THApaBJHIeCKas 150 175 200 225 250 275 300 325
KOKCOBaX 130 230 280 330 380 430 480 530
YUucsio cexknnf 5 6 7 8 9 10 1 12
JHamua kotna, My 645 770 895 1020 1145 1270 1396 1520
Macca, ke 1050 1200 1350 1500 1650 1800 1950 2100
Tabauna IV.8. XapakrepucThxa CTaibHOr0 KOTia © rpaBBTANMORHOR APOBAKOH TODKOR K €ro pasMepn
Eukocts, i Pasnepn (cM. puc. 1V.9), MM
N Tino p - Macca,
R Wl (i EPTSSR | Lanpan ) a B B r ¥ e
1 1,3 13000 100 220 720 650 1350 120 200 380
2 2,0 20000 120 230 720 650 1450 120 200 390
3 4,5 44000 350 420 720 950 1900 170 220 680
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KOTNOM Gauka AAs ropsigero BofocHaGikenus. Ilpencras-
JfieT HHTepec KOMCTPYKIHst MECYaHoro 3aTBOpa, obecrey-
BAIOLIETO IepMETHYHOCTE NPH 33KPHITHH KPHILIKH UMCTKH 8
H yno6CTBO NMO/MB30BAKKS €0,

DfeKTpoHArpeBaTesbHoe yCTpOiicTBO [0, BMOHTHPOBAH-
HOe B BOASHYIO €MKOCTb KOTJa, MOXeT OuTb (Ges cymlecT-
BEHHOTO YJOPOXKAHHS KOHCTPYKLHH) B BHAe TpyOUaThiX
saexkTponarpepatenedi (TDHoB) cnenaHo M B Apyrux Bojao-
rpefinbix KOTJ3X. JIOCTOHHCTBO STOrO YycTpoficTBa (CM.
n. 1.8) cocTouT B TOM, u4TO C €ro NOMOMILIO Ges Beskof mepe-
HeJIKH CHCTEMH OTOINJIeHHS B HY2KHble NepHOAE], He PA3XKHran
KOTeJI, MOXHO HCIIOJB30BATE M OTOIEHHA 9J1eKTPHUECKYIO
SHEPTHI0. TO MOXKET OKASATHLCH HEJIeCOO0GPA3HLEIM NPH CPAB-
HHTE/IbHO BEICOKHX HAaPYMXHEIX TeMNEPaTypax, B YaCTHOCTH,
B HAYaje H B KOHIE OTONMHTENBHOTO MepHOAa, a TaKXke AIf
HCKJIIOUeHHs1 33MeP3aHHs BOJL B CHCTEMe OTOILJEHHS, KOTLa
OHa He paboTaeT, HanmpHMep, NPH AJHTENbHOM OTCYTCTBHH
KHJBIOB B 3HMHeE BpeMs. PaccyMTHBATH SJIeKTPORArpeBa-
TeNbHOe YCTPOHCTBO caenyer Ha 25—30% pacuerHoit Tem-
JIOBOK HATPY3KH, B CBfISH C YeM OHO He notpebyetr Gonviuioro
PacxoAa s/eKTPHYECKOH SHEPruH.

B CHCTeMaX KBaPTHPHOIO OTONJIEHHS C TENJOHOCHTeNeM
BO3IyXOM B K&YeCcTBe TeHepaTOPOB Telljla NPHMEHHIOTCS Or-
HEBO3/lyniHHe BO3AYXOHATpeBaTelH, HM3roToBJASEMEE H3 Yy-
ryia H craju. Ha pue. IV.10 npefcTapjed uyryHnkii Bo3-
AyXOHarpeBaresb, COCTOSII{HE H3 BHYTPEHHHX COOPHEIX
YYTYHHEIX S/IEMEHTOB H HAPYyXHOr0 CTAJBHOrO KOXYXa.
Bosayxonarpesaresib HMeeT OyHKep AJf TONIHBA W IOA HUM
KPYIJIYI0 KOJIOCHHKOBYIO PelIeTKY, BCTPAXHBAEMYIO PYKOAT-
KO, BBIBeI€HHOHR Ha (POHT PRJOM C PACTONOYHOH ABEpPLeH.

TomnkBo 3arpyxaercsd yepes 3arpy3ouHyio ABepuy B OyH-
Kep, OTKyna Nnofl feficTBHeM COOGCTBEHHOrO BeCa NOCTYNMAeT
Ha KOJIOCHHKOBYHK pelieTKy. PO3MHr NPOH3BOAHTCA yepe3
TOMNOUHYIO ABepLy. I'OpsiyHe rasel NOAHHMAIOTCS NO KaHa-
N1aM BOKPYr OyHKepa H yXOAAT B JLIMOOTBOAMLUKH KaHAaJ,
PacnoJIOKeHBHIN Ha CTOPOHe, NPOTHBONONOXKHOH POHTY,
B IIMOBYIC Tpy6y.

IlonorpesaeMHil Bo3fyx nO KaHajly MOABOMTCHA K BO3-
JLyXOHATPeBATE/I0 CHH3Y H MONajiaeT B MPOCTPAHCTBO MeX-
AY KOXYXOM H YyTryHHHIMH 3JIeMEHTAMH, 110 KOTOPBIM POX0~
AT ropAune rasul. IloguuMascy KBepXy, BOSAYX HarpeBaet-
€5 H H3 BePXHe#l YACTH KOXYyXa HIeT B KAHaJH BO3IYLIHOrO
OTOIJIEHHSA. ﬂ.ﬂﬂ YBE€JHUYEHHS MJOIUEAH NOBEPXHOCTH Tell~
JOOTAAUH NpeRyeMOTPeHb peGpa.
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Puc. V.10, YUyrynaufi Bo3ny-
XOHArpeBATEND

1 — tounueAel OyHKep; 2—
BBXOO BO3AYXa; 3 -— BHIXOA
werka; 5— kpafirfie TOUKH

nepemelledns peZara; 6 —
TONKa; 7 — WHCTKA

UHCTKa Ia30X0/I0B HA (POHTe BO3AYXOHArpeBaTess Mpo-
M3BOIHTCS yepes CMENHAJNbHYIO BEPXHIOK ABepHy.

CoeTHHEHHS] YYTyHHEIX 3JIEMEHTOB — PACTpyOHHe, C 3a-
yeKaHKO acGecTOBbIM LIHYPOM HJIH CNELHAJBHOE MACTHKOM.

PaccMOTpeHHLIl BO3yXOHATPEBATEb HMeeT cieLyHoLiHe
TeXHHYECKHe NOKA3aTeH:

O6mas monianp NOBEPXHOCTH HAarpeBa, M2 o « .+ . . 4
fpeanonaraemuii TemAocvem, Bt . . . . . . . . 17 000
Obmas Macca B cOOpaHMOM BMAE, KT . . . . . . . 315

Ha puc. IV.1]1 nokasan cTaibHO# BO3AYXOHATPEBATENE.
TonavBHEK ero (yTepoBaH OTHEYNMOPHWIM KHDIIHUYOM, UTO
NpenOTBPALILAET NPOropaHye CTEHOK. JTOT BO3AyXOHArpeBa-
Tesib — ABYXXOAOBOH. YXOnslue H3 Hero rasnl NHpPH HOP-
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ManbHol paboTe BLIXOAST Yepes
HHXKHHF ABIMOOTBOASILH NaTpy-
6ok. Bropofi anMOOTBOASILER
narpy6oK  obecneuHBaeT BO3-
MOXKHOCTh OTBOAA JBLIMOBHIX ra-
30B HENOCPEICTBEHHO H3 BEpXHeR
Y4aCTH TONJIHBHMKA. DTOT ABIMO-
BO# nmaTpy6ok OTKpHIBaeTCs (st
YCTPAaHEHHR BHIGHBAHHS [bIMA)
aBTOMATHYECKH NPH OTKPEIBAMMH
3arpysoqyHOH JBEpLbl, KOTOpasi
KHHEMATHYECKH CBfi3aHa € KJa-
naHoOM,

KosocrukoBas peletka HMe-
€T KONMBLUEBOR KOJIOCHHK, KOTO-
pHIft MOXHO JBHIaThL BOKDYT Bep-
THKANLHOH OCH, H B cepelllHe
€ro — OCHIYHbI Kavatomuitcsi KonocsHK. Hapyxumii koxyx
BBINMOJIHSIETCS JABOWHLIM M3 TOHKOR JIHCTOBOM CTallH.

Bosnyx nopaetcsi B BO3lyXoMarpeBaTenb CHH3Y uepes
BO3/lyx0BOZ,. [lofHHMasick KBEpXy, BO3AYX COMPHKACAETCSH C
TIOBEPXHOCTHIO Fa30X0A0B H, HATPEBIIAChH, YXOAHT B BO3AY-
X0BOAKL Jlnsi YBJAMKHEHHS YXOISIIETO H3 BO3AYXOHArpepa-
TeJisl BO3JlyXa B BEPXHeR YACTH, HaJl TOMJIHBHHKOM, YCTAHOB-
Jien 6ayok ¢ BOAO#.

Puc. IV.11, Creasneil
BO3AYXOHArPEBRTEIE

TaGanuna IV.S. XapakTepncTHKa CTaNbHOTO BOROHATDEBATENS
Ha TBEPROM TONJHBE

HoMepa renepaTepos

20 2 24 27 30 kL

Ilaouans, m2:

TNOBEPXKOCTH Harpe-
Ba . . . . . .]4,26 14,45 | 4,8 5,6 6,7 7,4
KOJIOCHHKOBO#  pe-

wetkn . . . . .|0,134|0,169] 0,206 [ 0,27 | 0,345 | 0,457
Bryrpennnit  guamerp
TomymiBRREKa, M . . .|0,5 10,5 | 0,6 0,68 | 0,75 0,85
Bucora tonaussmka, mf1,25 |1,25 1,3 1,35 1,4 1,45

JIlnamerp reneparqpor

Tenna, M . 5 1,12 |1,18 | 1,25 1,4 1,45 | 1.55
O6masn Bucora rene-

paropoB rensa, M . .}1,66 [1,66 | 1,66 1,76 | 1,76 1,76
O6wasi macca, kv ., .| 410 | 435 475 570 640 680
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Puc. 1V.12. Yroasuulft cTOKED

1 — aNeKTPOLBHIATENIL C Pt perynaTop; S— 0y~

2~
poM:
Ga; 4 — eMKOCTb LA aaKe; § — B0O3ayX; § — MIHEK

Tenepatop Tensa uMeer wectb pasmepos, Ero xapaxre-
PHCTHKA JiaHa B 1a6a. IV.9.

HepocratoK ONHCAHHOTO BO3AYXOHArpeBaTeds, Kak H
xkotnop tHna KUYMM u KUM, saxmiouaercs B OTCYTCTBHH
6yHKepa, 06eCneNnBAIIEr0 ONTHMANLHOCTE TONILKMHLL €101
rOPSILLEr0 TOMJMBA H BO3MOMHOCTD €r0 3arpy3kH GOJLIIHMM
NOpHMsIMH. DTOT MEJOCTAaTOK MOXeT GBITh yCTpaNeH nNpH
nojaye TONJHBA B TONMKY ¢ MOMOWKIO cTokepa (puc. IV.12).

Crokep cocTOMT H3 GyHKepa, YcTaHaBjiMBaeMOro Ha
YPOBHE 10J1a MOMELIEHHs, I7le PACTION0XKeH reHepaTop Tenaa
(BpyuHYI0 3arpy}xaeMblii TONIHBOM), W IIHEKA, NOJAIOIIErO
¢ HyxHol (perynupyemofi) CKOPOCTHLIO TONJIHBO B TOINKY.
Illnek npuBOAMTCH B [BHIKENHe 3JEKTPOABMraTe]eM yepes
penyKTop. ByHKED ONNCHIBAEMOro YCTPORACTBA MOXET pas-
MeIATEC B CMEXHOM NOMEUICHHH, HAlpHMEp, Ha CKiaaje
TOIJIMBA, €CJTH TAKOR HMeeTCH.

CTOKEp MOXeT NPHMEHsTECA K JIsl BOAOTPeltUbIX KOT/IOB,
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Pac. V.13, Tonka ¢ it, o 8 na rase, AAR
TOMAKBA © I Tenaa o

1 razopas ropenke; 2-—— HAKJAaZKa Ra [&SOBYIO FOpesiky H KOJIOCHHNOBYIO pe-

WeTEy; 8 — 4—0 AR SATDYSKH TORAMBA; §-—

CTEHKH TONKH; 6 — XKPaH TasOBOH ropexM; 7 — ROAROAKA rasa; §—KpaH Aas

FpyOKH; 9 — ruGkufi MWINAHT; JO — SOANYBanbHOE OTBEPCTHE, 1 — Tpy6ra AAA sa-

KHTAHHR TOPENKH

onuako pa6oTaTh OH MOXET TOJLKO Ha COPTHPOBAHHOM TOI-
JIHBE.

HepocratkoM SKCnJyaTanBH TeHEPATOPOB Temia Ha
TBEPAOM TOMJMBE, OCOGEHHO Ha HauGojee pacnpocTpane-
HEIX €ro BMLAX — YyIJie H aHTpauMTe, SIBNAETCA TPYAHOCTH

|

Il
i
1

Puc. IV.14. Kotea ¢ nautohl, ofneaanes-
HMe B OAHOM Arperare

PO3XKHra 3TOro TOMJIHBA, KOTOPYIO TPHXOAMTCA J€NaTh MHO-
rokpatho. Ilpm Takom posiure, CBR3aHHOM C HEOGXOMH-~
MOCTBIO DACTONKH Kot/la Gymarofi waH JyuMHaMH, 4acTto
CO3/1a€TCA 3aJibIMJIEHHE.

B Tex wvacTHX CAyyasiX, KOrJla KBapTHPH obGecneueHhl
6anIONHEIM (CXKH2KEHHBIM) a3oM, HCNO/IL3YEMBIM JLAA MpH-
rOTOBJIEHHs] MHUIH, PO3KHI TBEPAOro TOMJIMBA B reHepaTopax
TEenJa KBAapTHPHOIO OTONJIEHHS MOXHO CyUIECTBEHHO oGser-
unte. C 3TOR Le/JBI0 BHH3 TONOYHGro ofbeMa reHepatopa
BCTABJIAICTCA npHCOeAMNAeMas K TPyGOnpoBoay, noaaiollemy
ras e NJHTY, rasoBasi ropejka, ¢ TIOMOIIBIO KOTOPO#i H mpo-
U3BOAMTCH PO3NMI 3aTPYIKEHHOrO Ha KOJIOCHHKOBYIO peIler-
Ky TBepAioro ronansa (pHe. IV.13). Ioc/e T0oro Kak TonimMeo
aaropejoch, ropeJKy racsr.

T'eHepaTopbl Tenda B KOMOHHALUMM ¢ nauTamu. B Teue-
Hue nocleannx ser B CCCP cynieeTBenHO nOBHCHAOCH GAa-
royCTpOMCTBO MAJIOSTARUBIX MUJIWX JIOMOB 8a CYeT rasu-
$uxauun NPBroTOBJEHHA DHINH, a TAKXKE NpHMEHEHHA Ha-
TONBHBIX SJIEKTPHYECKHX NAMT, STOT NPOHECe HpOAO/NKaeT
pasBuBaThcsl GhiCTpHIMH TemMnaMH. OJHAaKO BO MMOTHX, B
YaCTHOCTH, CEJBCKHX HACEJCHHHX MeCTaxX, HPHrOTOBJEHHE
DHUY NPOH3BOAHTCS €llle ¢ NOMOMLIBIO IVIHT, paboramouiux
Ha TBepAOM Tomnuse. IMeHHO B 3TEX chyvafX mpu yCTpo#-
CTBe BOASHOTO KBADTHPHOTO OTONVIEHHA ueAecooipasHo
TIPHMEHATh BOJIOrpeHHble OTONMHTEJbHBIE KOTAB, KOMGHHH-
poBaHHble (BHINOJNHEHHHE B OJIHOM arperate} C IJIHTAMH.

Ha puc. V.14 nokasana npocrefiinas KOMIOHOBKA DJH-
TH € KOTAIOM. 37ieCh KaK KOTeJ, TAK M IJHTA TOJMbKO BHELUHE
BHIMOJIUAIOTCA B BHAE OAHOro arperarta, Ho paGoraior co-
BEpIIEHHO HE3aBHCHMO H HMEIOT CBOH CaMOCTOATENbHLIE
ABIMOOTBOASIIMe KaHaJ K, ITpu o6lleli KOMIOHOBKe KOTJIa H
TIHTHI, TIOKA3AHHO HA PHCyHKe, OOECIIEYHBAETCA JOCTATOY-
HO GNArONpHATHHIA BHEIUMHA BHJ yCTanOBKH. KOHCTpYKLHH
e KOTJIA M INIHTH MOTYyT GHTH CaMBe pasHooGpasHble.

KoTen ¢ nanToi noj| KaTalOXHEIM Wa3BaHHeM anmapat
OTONMMTENIBHO BapouNHlii B GnoyHOM Henoinewhn AOBT-18
(2305) paspaGoran JIOHEHKHM HAYYHO-NPOMSBOJACTBEHHEIM
o6rennnenHem «lasoannapat» [37]. B oronnrenvhni 610k
anmapara BXOJAfT: dyryHHas TONKa COOpPHOH KOHCTPYKLHHA
¢ ¢yTepOBAHHHIMH 3aaHell H GOKOBHMM CTEHKAMU; TEmI000-
MEHHHK COOpHOHl KOHCTPYKLMM, COCTOSIIKA H3 JBYX CeKuHH,
COSHHEHHEIX MexXly coboft B HIDKHell yactH TpoRHuMKOM, a
B BEpXHEH — HHNNEJNSIMH C YYryHHHM GJOKOM, B KOTOPOM
PasMelleH SMEEBHK TOpPSYero BOACCHAGKEHHS; BEHABHIKHOM
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Prc. IV.15, K c

1 — xop: 2— i HacTia; 88—
naTpy6ok AN BEIXOAA ropsdefi BOAEI B3 KOTNa; 4 — KpulIKa {OTKPHIBAETCS NpPH
YHETKE KOTHa OT CaXK); 5 — OnycXEhi€ KaHafllkl KOTJa; 6 — LiapHHPHas IUTAHra
7 — naTpyGOK JAS BXOAA OXJAKAEH-

AAn
HOft BOAH B KOTeA; § — HanpaBAsoLuse

30MbHHK. B BADOYHBIt GNIOK BXOJAT: KAPKAC, YCTAHOBAEHHKLIH
B4 paMy; BADOYHAsi FJIHTA C KOH(QOPKOH; TONKA; BHIBHKHOM
30JIbHHK H X039fCTBEHHHH ALIHK; TeNJOOOMEHHHK, YCTaHOB-
JIEHHRI Ha 3aJiHEl CTEHKE.
Texunyeckas xap P o Gaoxa
AOBT-18(2305)

TennonponsBofHTeABHOCTE, BT, B pexnme:

OTOMJIEHRMA . . . . . - N 8700
TOpsuerc BOJOCHAOMEHHA . . . . .« .« 3200
CabaputHbie pasMepet, MM . . . . - - . 900X742X1075

BmectuMocTh Tenaoo0MeHBuKa, 1. . . . . 18
KIO, % . - . . « v v - = v e o v . He Menee 65
Macea, xr . . . . 5 .- . 150

Texuuyeckass XapakTepHCTHKA Bapounoro Gnoka annapata
AOBT-18 (2305)

Tennopas marpyska, Br . . . . . . <. .. 9200
Tlnowane BapouHOi moBepXHoCTH, M2 . . . . . . . . 0,22
KITIIMO,R= 5 S TR . Bl . . B S 25
Macca ¢ yTepoBKO#, KI' . . . . . - - . . . . 150

Ips BHNORHEHHH pacCMATPHBAEMOH KOMIIOHOBKH KOTIa
¢ NAKUTOH CO3AANTCH JHLIb INIAHHPOBOUHLIE yAOOGCTBA M HE
HCNOAB3YIOTCS APYFHE NPeHMYIIeCTBa, KOTOPEe MOXeT AaTh
KOHCTpYKTHBHOE OOBeAMHEHHe 3TOrO0 OGOpyioBannsf. ITH
npeMMYBIeCTBa 3aK/HOYANTCA B BOSMOXHOCTH HCIOJbH30BA-
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HHfl Il HATPEBAHHA BOJHl TEITA YXOAMMIHX OT NIJIMTH Ia-
30B, HMEIOLIHX BHICOKYIO TeMIepaTypy, a TAKX€ B ympolile-
HHH OGCJyXHBAHHS.

MornacTHpHIEHCKHIl MALIHHOCTPOHTERLHBIH 33BOA BHI-
NycKaeT annapar OTonHTeNbHo-Bapounsii AOBT-12 (2306)
no TV 51-02-135-77, uverowmuit oany tonky [37].

Annapat BKIIOYAeT CIEAYIOLUIHE OCHOBHBIE Y3JbI: KapKaC,
TOMKY, (yTepOBAEHYI0 LIAMOTHBIM KHPIHYOM, TeNJIOOGMeH-
HEK CBapHOR TpyGuathiii, BOROrpeAHmlt 6ak, AyXOBO#
uikad, ABEPKY AyXOBOro mxada co CMOTPOBHIM CTEKJIOM H
TEPMOYKa3aTe/IEeM Ha HEM, BADOYHYIO NJIHTY, 30JIbHMK CBap-
HOR MeTaNANHYECKU#, ABA XO3sACTBEHHKX Al[HKA.

Texuuueckas xapakTepucrTuka annapata AOBT-12(2306)

Tennoeas marpyska, BT . . . . . . . . 14000
TennonponssoruTeAbHOCT MO BORE, BT . . 3500
TCaGapuTiHe pasMepH, MM - . . o « » o 1000} 692 <895
O6zeM myxoBoro mxada, amM® . . . . . . 42
BmectrMOCTb, J1:

TETVIOOOMERHBKA . . . - o« o o « o 10

Boporpeifinoro Gaka . . . . . . . . 13
Tlnowank BapoUHOH NOBEPXHOCTH. M? . . . 0.3
KA, % B pexume

OTOTRTELHO-B2POYHOM % - .. He Menee 60

BApOMHOM . . . . . . . , . . . . » »
Macca, kr . . . . . L oL L L. 190

Ha puc. IV.15 nokasana apyrasi KOMGHHAPOBAHHAS KOH-
CTPYKUMSL KOT/A-NIJMTH. 3/1eChb HMEIOTCsi [1BA PONJIHBHHKA,
00CTyK1UBAEMBIX O/HOH KOROCHHHOBOM peLIeTKON KOp3uHO4-
HOro THNA, NPH 3TOM KOJOCHHKOBAsi pEHIeTKa BMECTE <O
CJI0eM TOpSAIIEro TONJIHBA MOXET MEpeMellaThCs N0 Hanpas-
JIAIOUINM H3 OHOTO TOMJHBHHKA B APYTOR.

B Tex cayuasix, xoraa niura He paGoTaer, a KBapTHpa
Ny /laeTci B OTOIJIEHHH, KOJIOCHHKOBASl pEIUeTKa HaXOAMT-
cfi B ronyiuBHHKe Kotna. opsivue rasel or cJiofl ropsiero
TOIJHBA NMOAHHMAIOTCSA BBEPX, OMHBAIOT HAXOAAWIYIOCH HAJ
TOMKOj NOBEPXHOCTH HArpeBa KOTJA, 3aTeM OMYyCKAIOTCA
1O ABYM ONYCKHBIM KaHANaM M OTBOASTCA B JEIMOBYIO TPy6y.

Koren T-06pasuoii ¢opmbl cBapHBaercss M3 JIHCTOBOR
crasH. Bolla OT. cHCTEMB OTONJIEHMSI MOJABOAHTCA K HEMY
yepe3 HHKHee OTBEPCTHE, a OTBOJAHTCA uepe3 Bepxuee. Jlas
OYHCTKH ra30XOMOB OT CAXKH B BEPXHEM JIHCTe KOTJIAa NPEj-
YCMATPHBAKOTCSA OTBEPCTHA C KPHILKOH.

Ipy nOAL3OBAKKK NJIKTON KOJOCHHKOBAs PEIETKA mepe-
JABHraeTci B TOIVIHBHHK NJIHTHI; rashbl M3 TOIVIHBHHKA MpPO-
XOJAT MOJ IJIKTHHIM HACTHJIOM, OFHGAIOT AyXOBOH LiKad H
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panee oTBOAsITCA B AMMOBYIO TpyGy. Ipr stom wmnéep HA
ALIMOOTBOASAINIEM KaWade 32 MAHTOH ROMMEH OHTL 3aKPHIT
TaK e, KaK H kjaanad. OT IMTH rassl nonajaior 8 no-
CJIeAHUE ABIMOXOJ], KOTJA 1O/l NePBOil CeKnHedi, NOAHHMAIOTCS
BBEPX, DPACHPOCTPAHRIOTCA MEXKAY CEKUMSMM Yepe3 OKHa,
OMyCKaioTCAl BHH3 H OTBOJSTCH depe3 ABIMOOTBOAALLME Ka-
HaJl KOTNA.

KoJIOCHHKOBasi PEIETKA NepefBHraeTcs No MeransHdec-
KHM YTOJIKAM C TIOMOLISIO IITAHTH, NPOXORsIIEH Yepes TpyOy,
nponyuienHyio yepes Kkorted. KopsuHouHasi KOJIOCHHKOBaf
pemeTka BMeinaer 16 Kr auTpanHTa, YTO NMPH TENJNOTBOPHOA
cnocobHocTH antpanuta 30 000 Jlx/kr u KIIJL korna 60%
MoxKeT o6GecneynTh padoTy KOTAa C TENJIONPOH3BOAHTENb-
noctoio 0xosio 10 000 B B Teyenne 8 u.

Ha nouHoll mepHOJ, KOrfia NAHTOR HE NOJAb3YWTCH, BO3-
MOXKHA 3arpyska TONJHMBA H Bbille GOPTOB KOJOCHHKOBOMH
pewerkH. [lpy sTomM mMTEpBANB MeXiy 3arpy3kaMH MOryT
6uTh yBeaHueHb, JletoM, NpH OTCYTCTBHH HanoOHOCTH B
OTONJIEHHH, MJOU1A/lb KOJOCHHKOBOH peLIeTKH AAfl MAMTH
MOMET OKA3aThesl 3ABBILICHHOR, YTO NMPHBEJET K USJIMLIHEMY
pacxoay tonnuea. ITostoMy KOMGHHHPOB2HHOMY KOTJIY-IJIH-
Te npHAaeTcs AONOJHHTEJILHO YMEHBLIEHHAfl MO IJIOMagu
KOJIOCHMKOBAs! PELIETKA, KOTOPYI0 MOKHO BCTABJIATL HA NIETO
B TONJIHBHHK IJIMTHI YePe3 ChbeMMUbIH MINTHBIL HacTHI. B cny-
yae HeOGXOAMMOCTH NPH HAJNHYHH 5TOM KOJOCHHKOBOH pe-
IHETKM KOTeJd M MJIMTY MOXKHO TONHTHL OAHOBPEMEHHO H He-
3aBHCHMO JpYT OT ApYyTa.

PaccMaTpuBaemasi KOHCTPYKIHS KOTJA-IJHTH OpeaHas-
HayeHa B OCHOBHOM nJifl paGOTH HA KOKCE, YIJi€, aHTpauure.
H3roToBneHHe €e HECKOJNBKC CROMHO, ONHAKO OHa HMeeT
CYWIECTBEHMbIE TpeHMyllecTBa. B TeueHHe OTOMHTENLHOTO
nepuoaa (ANA cpeiuedl MONOCH cTpambl 7—8 mec), koraa
noutH GecnpepblBHO PabOTaeT OTONMHTENbHHI KOTEJ, NIHTA
He HYXK/18€TCA B POSIKHIE, BCEr/a OCTAETCA TOTOBOH K pado-
Te. DTO 710 HEKOTOPO# CTENEHH YNOAOGRAET €e rasoBoi MJH-
Te H TMpeACTaBssier GONblIHe yAOGCTBA AJH HHUJBLLOB KBAp-
THpH, OCOGEHHO NpH NOJAL3OBAHHH TPYAHOPA3KHTAEMBIM
TonsnueoM, Kpome TOro, HCKMOYMAKOTCH MNEPHOAB PACTONKH
H NPOFOpANHSl TONMHBA B IZIHTE Ha MPOTsKEHHH Gonbiued
YACTH roOfla, YTO KaeT 3HAYHTERAbHYIO 3KOHOMHIO TOIJIHBA,
KOTOPOE B KYXOHHBLIX IUIHTAX B STH MEPHOJH pacxonyercd
-‘6ecnoieaHo.

Hcnetanus onbTHOro 06pasia KOTAA-MJIHTHL AAJH IO-
JIOXHUTERbHBIE PE3YJLTATH, NMOKA3aB CPEAHIOID TENNONPOH3-
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BozMTe bHOCTL Ha yrae 10 000 Br. Bmecto cBapuoft koucr-
PYKHHH U3 JNHCTOBOH CTasil KOTEN MOXeT GHTh CO6paK M3
HYryHHEIX PajHATOPHBIX CEKHMR (Ma acGeCTOBHIX NPOKAaj-
KaX), MOKPHITEIX KOXYXOM M3 RHCTOBOR CTANH.

1V.3. YcranoBKa i sxcnayaraums
TeREPaTOPOB TeIJla KBAPTHPHOIQ
QTONNEHNS

Ton6op remepatopos Tensia KBAPTHPHOTO OTOM-~
JMCHHSl TPOH3BOAAT HA pACYETHHE TEIONOTEPH € 5—
15%-nHM 3anacoM Ha GecrolesHylo TeNJooTAauy Tpybo-
MPOBOJIOB B 3aBHCHMOCTH OT THOA €ro NPOKNALKH H Kaye-
CTBA TeNJOU30JALHNK.
TTnomans cevekns akMoBOk TPY6L, F, cM2, OT renepaTo-
POB TenAa KBAPTHPHOrO OTOIJIEHHS (NMPHHHMAEMasi HE Me-
nee Yo X Kupnuya) MOXMO onpesensiTe 10 dopmyne

prarlilimy, av.n
Vi
e Qup— cnaskien

: p TENMLHOCTb TeHepaTopa Temna,
Br; h-—auco-ra'nuuonoﬁ Tpy6Hl, M (paccrosiukie 1o BEPTHKAIH OT YpOB-
HA KOJIOCHUKOBOH PeETKH 10 YCThA prﬁbl)

Kaxauit renepatop tenna KBapTHPHOTO OTOIJIEHMS, 34
HCKJIOYeHueM paGoTaloIMX Ha ra3oo0pasHoM ToNAHBe, CHaG-
HAETCA JPOCCEb-KNanauoM HJAM WHOepOM; NocJe HHH B
HEJ/IAX SKOHOMHH MECTA MOXHO YCTAHOBHTE B BEPTUKAJLHOM
KaHaJe JbIMOBO#R TPYGHL

JleMOBEIE TPYGBI OT reHepaTopa Tena KBapTHPHOIO OTO-
IUIERUS MOTYT OHITH M3 KHPMHYA H GeTOMHbIX Giokos. ITph
HX YCTPOHACTBE HeOOXOIMMO BHIOSHATL NPOTHBONONKAPHBIE
TpeCoBalHsi, NPEAbABIAEMEE K AHMOBHM TpPy6aM OTOMM-
TENbLHBIX Meyer.

YcTaHOBKA remepaTopa Tenna, €GN €ro Macca B pado-
4EM COCTOIHMH He mpeBocxoint 0,75 T, Ionyckaercs npsimMo
Ha NMEPEKPLITHE, C COOTBETCTBYIOUleH MOMNAPHON pas3feJKOoN.
Tlon Gonee taxesntie renepatopl ycTpauBaeTcs CreLMasb-
HH QyHpamenT,

Pasumerenne resepatopos Tenna KBapTHpHOre OTOMJe-
HUl  DEKOMEHIYeTCsi NPOH3BOJIHTE TAK, YTOGH mepell €ro
PPOUTOM GHLIO paccTosiHe He MeHee 1 M, a ¢ GOKOB — He
menee 30 oM. PaccrosiHHe MEXLY BepXoM reHeparopa Tensia
H NEPEKPHITHEM (B TOM YHCJE H CTOPAEMbIM) JOMKHO GHITH
ne Menree 20 cm. )
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VauthiBasi, YTO NOBEPXHOCTH reHepaTOpa BHIAEAAIOT MHO-
IO TenJa, B MOMEIEHHH, [fle OH PACTONOXKEH, He YCTAHABIN-
BAIOT OTONMHTEABHOIO npn6opa. EcAH TenJOBHAGREHHH T
resepaTopa Tellla 3HAYHTEJLHO NPEBOCXOAST TEIJIONOTEPH
TIOMELIEHHs], TO PEKOMEHyeTCs IONOMHUTE/ILHO H30IHPOBATD

KHYIO NOBEPXHOCTDL reHepaTopa.
Haplylom)a,meﬂne,pme YCTAHOBJIEH [EHEPATOp TEMJA, oéﬁsa:
TENILHO IONKHO ORITH 0GOPYAOBAHO BEITSHIKHOM BEHTHIAUMCH
¢ ecTecTREHHBIM NOGYKAEHHEM, OGecneyHBalollel ve MeHee
yeM TpexKparHuli oOMen Boszyxa B 1 u.

K skcnnyaTalMu reHepaTopoB TeIa KBAPTHPHOrO OTON-
NeHUs, MO CYLIECTBY, CBOJIMTCA SKCILAYaTauHs BCekll CHCTEMbI
otonsenus. Ot HPABHRBHOrO NOJNB3OBAWHS EHEPATOPOM 3a-
BHCHT ee pa6oTa, cO3jaBaeMulit €0 KOm¢popT, ee coxpan-
HOCTh, @ TAKKe OCHOBHHIE SKCIJIyaTallHOWMBIE PacXOABl —
3aTPaTH Ha TOILIUBO.

Pacxoa TOIIMRA 38BHCHT B OCHOBHOM OT NPaBHJBHOR
SKCIUyaTALMH B IABHHIM 06PasoM NPABHILHOIO CXHMAHUS
ero g reMeparopax tenda. [1py uenpaBHILHOR SKCOJyaTalMK
H HepanHoHambroM Cxuramuu Ttonzusa KI1J reweparopa
Tenna MoxKer CHH3MTLCA no 509 H Menee, 4TO NMPHBEAET K
nepepacxony Tonnuea Gonee yem B 1,5 pasa.

PaanHunble BHAB TONJAHBA H PA3/MYHBE CHCTeMbl KBAp-
THPHOTQ OTONJEHHst HMEIOT CBOH OCOGbIE YCJOBHA NPABHIL-
HOil 3KcIyaTauuH remeparopoe tensa. Onnaxo psi yka-
3aHMij cOXpaHsieT CBOE 3HaYeHHe ANfl BCEX BHJOB TON/HBA
B BCeX cHCTeM OTomNemHsl. K 3THM yKasauHAM OTHOCHTCH

ome.
cnejll‘)éné%a—ropu TeNnja AOJXKHE OTANAMBATLCHA TE€M TONRH-
BOM, Ha KOTOpOe OHu paccunrambl. ITpu TBepioM TonnMse
Ha OflHY TONKY HAJI0 MOAGHPATL TONMHBO OXHHAKOBOH KpyIl-
HOCTH (OAMHAKOBOrO INOKOJA H AJIMHLL JPOBA, OfHHAKOBOTO
pa3amepa KyCKH YIJisi).

Teepaoe TOMNHBO, yNOTPeGIsiEMOe A5l CHKHIAHKA B reHe-
patopax Tena, JoJxuo GbiTe BO3MOXKHO Gonee cyxuM. Ecan
OHO /I0CTABJSIETCA Ha KBaPTHPY BAAMHEIM, HEOGXOEHMO Cy-
TOUHYIO MOPLHIO €F0 NPEABAPHTENBHO NPOCYIHTL, HANPHMED,
nyTeM MCHONL3OBAHMHS TEIIOBHUAENEHHS OT HapyXHo# no-
BEPXHOCTH reHepaTopa Temna.

lazoxonw rexepaTopa Tenaa, B Y2CTHOCTH, MOBEPXHOCTh
€ro HArpeBa, JOJKHE OUHILATBCS OT CaxM He Mexee | pasa
B 1,5—2 mec.

BHyTpeHHsis NOBEPXHOCTH KOTJIOB HE J0JKHA HMeThb TOJ-
ctoro cnos HakunH. [lostomy pexomennlyercst 1 pas B 2—4
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rona, B 3aBHCHMOCTH OT KECTKOCTH NHTATEJILHOM BOAH M
HAJHIHs HEMOCPE/ACTBEHHOTO BOZIOPa3Gopa M3 CHCTEMH, NMPo-
HBBOANTL OYHCTKY KOTJIOB OT HakMnM. Koram nyuiue scero
OHHINATE MEXAHHYECKHM CnocoGOM, a ec/iu 3TO HEBOZMOXKHO,
TO XMMHYECKHM NyTEM ~—C NMOMOLILIO HHrHGHPOBAHHOH COJIfi-
HOR KHCJIOTH. O4HCTKA KOTAOB OT HAKHNH JONKHA NPOH3-
BOJIHTLCH CHELHANLHBIME OPraHH3AIHAMH.

3arpysoultle TONJIMBHEIE JABEPIE NMPH TOPEHHH AOMIKHEL
GHTL MJIOTHO 3AKPHTH H OTKPLIBATLCA JIHIIL HA HOPOTKOE
BpeMA Il 3aI'DY3KH TOMJAHBA.

B kayectse wacTHEIX ykasauuM, OTHOCAMMXCA K NpPaBH-
JIAM CIKMIaKHfl “KYCKOBOrO TONJIHBA, HECKOJBKO 3aTPyAmsl-
IOLIEro SKCIUIyaTALMIO, MOXHO OTMETHTDH CAEAYIOLIHE.

Ipu nonbsoBaHHM BCeMM BHAZMH KYCKOBOrO TOIJIHBA
REpBOHAYANLHYIO PACTONKY, €C/IH TeHepaTop Tensia He 060~
PyJOBaH CHeUHANbLHBIM YCTPOHCTBOM, HAJ0 NPOMSBOAMTE
ApOBaMH.

INepen pacTonkoii HEOGXOLHMO OTKpHITL REIMOBYIO 3a-
JABHXKY H NMOAIYBANbHYIO XBEPLY.

3arpysky TONJHBA NOCAE PACTONKH HANO MPOH3BOIUTEH
NOCTENEHHO, HEGONLIIMMH NOPUHMSIMH, IO MEPE MPOrOPaHHsi
pauee 3arpyxeHHOro TONJHBA.

Tocne sarpysks TOINHBA B TOMKY €ro CAeiyer pasHO-
MEPHO Pa3pPOBHATL MO NJIOMIAAM KOJOCHHKOBOH PELICTKH A1
YCTPaHEeHHsl MPOPHEBOB BO3AYyXa MHMO CJIOSI TOIJIHBA.

HIypoBKY M OYMCTKY pELUETKH OT LIIAKa HeOoGXOAHMO
NPOM3BOJHTL BOSMOXHO GHICTPEE, He JONYCKas NPOpLIBa
GonpIIOro KoMHyeCTBa BO3/yXa B TONKY.

3arpyska TOMJIHBA BO BCEX rEHEPATOPax TEMNa, 3a HC-
KiodenneM GyHKEPHLIX, TPOH3BOAKTCS MO Mepe MPOropaHHst
npeanymes nopuun. B GyHKEPHEX KOT/NAX HEOGXOAHMO
CAeJHTL 3a 3anoJHeHueM OYHKepa, M3 KOTOPOrO TOMJHBO
NOCTYNAET HA KOJOCHHKOBYIO PELIETKYy 1oj JeReTBHEM cOB-
CTBEHHOTO Beca.

Ecan moOA KOJIOCHHMKaMH NOSIBHTCS INOTEMHEHMHE, YTO BHi-
3bIBaE€TCAl 3aLITAKOBAHHOCTBIO KOJIOCHHKOBOM PEILETKH HJH
CKonJienHeM GONBLIOTO KOJHYECTBA 307IH, HAL® NPOPE3aTh
TOMJHBO Pe3aKOM Yepe3 IypOBOYMYI® PELIETKY M NOKaqaTh
KOJIOCHHKH (B TOM CAyyae, KOrja OHM MPHCIOCOGNEHH AJsi
atoro). Heanss jonyckath B 30/IbHHKE GOJIBIIOTO CKOMJE-
HHfl 3021b.. HCTKY TONKM OT INJIaKa PEKOMEHLYETCS NpPOH3-
BOJINTh, B 3aBHCHMOCTH OT (POPCHPOBAHHSA TOTKH, HE MeHee
2 pas B CyTKH— NPH NOCTOAHHO PAGOTAIOWIEM reHepaTope
TenJia M nepeji HAYanoM KaxaOK CIeAyIOmeH TONKH — B re-
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HepaTope TENJia HEPHOINHYECKOro AEHACTBHA (B cHcremax ¢
YBEJIHYEHHOR €MKOCTBIO) .

IOnsl NMOBHLILEHHS TENJOCHEMA NPH MUSKMX HapYXHRIX
TeMIepATYpPax HaH NPH HCTOJL3OBAHHH KOTNA ANS rOpAtero
BOZOCHAGIKEHNA NOAAYBANEHYIO ABeplly ¥ wkGep 3a reHe-
paTOpOM Tenia HeOGXOAHRMO AEPXKATH NORHOCTLIO OTKPBITH-
MH. B 6e30yukepubix KOTAAX NPH YCHAEHHOM TENJOCHEME
TONJIMBO HYKHO 3a6pachBaTs BO3MOMMO YAIlE MEJKHME
NOPLHMSMH, MOAREPHKHMBAA CHCAYIOLIYIO TORMIMHY CJOH, MM:

BHCOKOKanopHfiHoe TOIIHEO (2HTDALAT, KOKC K AD.) . 150—250

5 e 250350

R llIilllllaTa

Ips paboTe KOT/Ia B HOYHOE BpeMs HEOGXOIHMO OYHC-
THTL KOJIOCHMKOBYIO PELIETKY OT 30J]bl M 1lnaKa, OUHCTHTDL
30/LHHK, 3arpysHTh NORHOCTHIO TONKY CBEXHM TONJHBOM,
YMEHBIIHTE KONHYECTBO IOCTYNAIOMIENO B TONKY BO3LYyXa
NPHKPHITHEM NOANYBANLHON JABEPLE H wubepa.

B cucTeMax ¢ MEpHOAMYECKO# TOMKOR MOCJe OKOHYaHHMA
pa6oThl KOTNAa W NOJNHOre CrOpaHHs TONAHBA HEOOXOAMMO
NJIOTHO NPHKPHTE WHOEP 38 KOTJIOM.

HaMeHeHHe TENJONPOH3BOJANTENLHOCTH renepatopa Ten-
J1a MpPOH3BOAMTCH OTKPBITHEM H 38KpPHITHEM NORAYBaNLHON
ABepUH M LIHGEpa 332 KOTJIOM.

DxenaIyatauHs CaMHX CHCTEM KBADTHPHOrO OTONJEHH
(TpyGONpOBOAK H OTONMHTE/BLHHE apHGOpPH NMPH  BOJSHOM
OTONJIEHHH H BO3IyXONMPOBOAR! NpH BO3/YLIHOM) HHKaKHX
OCOGEHHOCTEl O CPAaBHEHRIO C IKCIMyaTalHed CHCTeM
HEHTPAaJILHOr ¢ OTOMJICHHS HE HMECT.

TMocne MycCKOBOrO PeryJiHPOBAHHs CHCTEMB, 3aK.IOualo-
merocs B BHIPABHHBAHHH TEMNEPATYP BO BCEX CQTaljHBAC-
MBIX NOMEIIEHHAX NyTeM H3MEHEHHsi KOJIHIeCTBa TenJIOHOCH-
Te/fl, NOCTYMAIOIIEro B 5TH MOMEILEHHS H YCTAHOBJICHHRIC A
HHX OTONHTeJLHble mpHGOPH, HEOOXOAHMO JIHWD CAECAHTEL 33
COXPAHHOCTEIO OGOPYAOBAHHA.

B BOAfIHEIX CHCTEMAX OTONAEHHA HAAO NPOH3BORHTE meE-
PHOIHUECKYIO NOANKTKY C TeM, Ur00bl B DACIIHPHTENLHOM
cocyAe Beerna 6uuta Boja. Hannane BoAkl MPOBEPSIETCH MO
BOJIOMEPHOMY CTeKRY, HMEIOUIEMYyCsl Ha PaCIIHPHTE/LHOM
cocylie.

Ha netumii nepHOA pEKOMEHAYETCS NPOR3BECTH MPOMBIB-
Ky cucteMbl JIifl 5TOrO BCS BOAA M3 Hee CIYCKAETCH H 3aTeM
cHCTeMa BHOBB 3anonusercs sojioli. Hanuras soaa nonorpe-
paercs 10 95°C W oCTaBasieTcsl B CHCTEME Ha JIETHHA Te-
pephiB.
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B wauane ocenH, nepei HOBHIM OTONHTENLHEIM CE3GHOM,
NPOH3BOAKTCH MPoGHAsi Tonka. Ilpu o6MapyxenHH XaKuX-
an60 HeAOCTATKOB (Teys, HEeNMpOrpeBu M np.) HeoGXOAHMO
HX YCTPAHHTD JIO HACTYINAECHHS XOJIOMOB.

Ecan cierema oronsennsi coBmermena ¢ ropsuuM Bopo-
CHAGMEHHEM, TO HA NIETHHH NEPHON, KOTAA OTOMJCHHEM He
ggg:(a)izTgﬂ, a ropsivee BoOAOCHaGxeHHe paGoraer, TpyGo-

TONIEHH
e ey sl OTKJIIONAKOTCA ¢ MOMOLIEI0 WMEIOUIMXCA

Ipu TPEKPAmEHHR PAGOTH BOAAHKX CHCTEM OTONJIEHHSI
B 3UMHHH nepHOJ K NOABNEHHH ONMACHOCTH 3aMEP3AHHR BOJAK
B CHCTEME H3 Hee HeOGXOAMMO ClycKath Bofy. Cryck BOAH
TPOH3BOANTCS B KAHANMBANMIO HJH APEHANKHEIH KOJOJEH
Uepes CllyCKHOH BEHTHJb, MPEAyCMATPHBAEMEIR NPH MOMTA-
Ke cHeTeM. Ecu 0Ha HMEET HECKOJIBKO CIYCKHBIX OTPOCTKOB
CNEAYET CNyCKaTh BOAY H3 KAXAOIO OTPOCTKA. ’

B ToM cnyuae, eClH CHycKHBE OTPOCTKH HE COEIHHEHH
TPYGONPOBOOM ¢ KAHANH3AUHER HIH APEHAIKEM, BOZlYy M3
HBX CJMBAIOT B MOCYAY, OTKYAA BPY4YHYIO nepenus’amr B Ka-
:::lxll:’alanllillo, 97O, ECTECTBEHMHO, CO3Aa€T GobLIHE 3aTPysl-
R ynog::?.w CHCTEMBI C HEHTPAJH3OBAHHHM CIYCKOM

Tnasa V

3KOHOMHSA TEMJA
H TONJIUBA

Ipo6aema sxonom
HM TEIJIa N TOMAHBA HA COBpe-
MCHHOM S7ane pa3BHTHs YEJOBEYECKOro obliecTsa ﬂBJ‘Iﬂe'll‘)Cﬂ
ggcbma AKTyanpHOH /i1l BCEX CTPaN, B TOM uHche H a5 Co-
To;;l:{(:;) "C?I:aa, XOTAl MO Pa3Be/laHHKIM 3aMACAM TBEPAOre
38 OH 3aHHMAaeT NEPBOE Mec
Pl Ry p TO CPelH JIPYTHX
o «Iélélgpnonr,—roaopm Ipencenarens Cosera Muuncr-
5)( )?Vl , ToBapHim H. A. THxoHOBR B cBoeM HOKTazme Ha
= cvesie KIICC, — kak Gul Besnmuky HH Gran y Hac sa-
paf{;xo:gﬁgonnux pecypcos,ﬁ— NOCTOAIMHO HCKath Hanboee
HEle MYTH HX ZOGHYH M 3KOHOM
e OMHOTO HCNOJIL30-
ol BaxHo oTMerHTh, 4TO NPH yMEHbIIEHHH KoOMHYeCTBA CIKH-
eﬁaoro TOMNHBA YMEHLLIAETCH H 3arpsi3HEHHE OKPYIKaIo-
WeH cpeJsl NPOAYKTAMH €r0 CrOpaHHs.
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V.1. Pacxoj Tenda H TONJHBA
Ha TenjocHaGKeHHe 3RaHHi

B CCCP na onHoro yenoBeka B CPelHEM Pacxo-
Jiyercsi TonnuBa B 3—4 pasa Gosplie, Y€M Ha OJIHOrO 4eJIoBe-
Ka B MHpPE. DTO OGBSICHAETCS HE TOJNBKO PASBHTOCTBIO HHAY-
CTPHM M TPAHCNOPTA, HO H CPABHHTEJILHO XOJOEHHIM KJIHMa-
TOM Ha GOJbIUER 9acTH TEPPHTOPHH cTpaHH. EMeroamsiit
pacxoj, Tensa Ha OTONJIEHHE H BEMTHJALHMIO €IHHHLB 06be-
Ma 37aHHA B MOCKBe, HanpHMep, NPH BCEX NPOYHX PABHHIX
ycnoBusix B 2—3 pasa Gonwiue, yem B Jlounoune, Helo-Flopke,
Bepaune mu IMapuxe.

K3 2000 MaM. T yC/IOBHOrO TONJIHBA, KOTOPOE AOGHITO B
1980 r., He cunTasi Topda ¥ ApoB, okoso 350 MAH. T NOLLIO
Ha TenjiocHa6xeHHe XKHAbX, OOLIECTBEHHBX H MPOMBILIIEH-
HEIX 372aHKH. D70 NPHMEPHO TAKOE K€ KOJHYECTBO TOIJIHBA,
KAaKoe pacxolyercl Ha NOJYYCHHE 3JEKTPOSHEPIHMH: TaK,
ec/IM CYHTaTh, 9T0 M3 1295 Mnpa. KBT-4, BrpaGoTaHHBIX
B 1979 r., 85% najaer HA TENJIOBHE CTAHLMH C PACXOJOM
0,35 KI' yCJOBHOTO TONRHBA HA KaAHH OTHYLIEHHBIH KHJO-
BaTT-4ac, TO OOCL[HA pacxoj Ha BHIPAGOTKY 3JIEKTPOIHEp-~
IKH 1O CTPAaHE COCTABHT OKONO 390 MJH. T YCJIOBHOro
TONJIHBA,

Pacnpeneneune pacxofa Tenna no OTAENLHEIM TNOTPE-
OuTENAM XKHUAHIHO-KOMMYHANBHOrO cexTopa B 1976 r. npen-
craBsieHo B Ta6a. V.1,

Ananusupys naHHue 1a6a. V.], MOXHO BHRETBH, YTO Ha
TENJOCHAOKEHHE XHABIX H OGIECTBEMHREIX 3AaHHM B ropojiax
H pabourx nocejkax pacxoxyercst 70% Bceit Beipa6oTaHHOR
LAl 9TOR HEJH TENJIOBOM SHEPrHH, a B CERLCKHX HACENEHHBIX
mectaX — 30%. Ecsn B ropoaax H paGoynx noceakax KHuike
% O6LIeCTBEHHbIE 3AAHHA OGECNEYNBAIOTCA TEMJIOM NPEHMY-
HIECTBEHHO OT KoteanHeX ¥ TILl, 10 B nenom mo crpaue
HaubosbLlas A0NA TenJa, MOWEALIEro Ha TeIIOCHAGKEeHHe
MHJIBIX H O6LIeCTBeHHHX 3AaHH# B 1976 r., BripaGerana oTo-
nHTebHEIMK nevami (36,3%) v okono 30% T3ILL u paion-
HEIMH KOTeJIBHBIMH. Pacxojz Tensa Ha TenjoCHAGHEHHe XKH-
JIEIX JIOMOB cocTaBJsier oko10 809% ofwero pacxoia Temia
Ha XUAble H OGLIECTBEHHBIE 3 aHHS.

Ilo noacyeraM, OCHOBAHMBIM HA NEpPENHCH HACENEHHS
1979 r., pacnpesenenue roaoBOro pacxofia TeIJIa Ha TEnno-
cHa6xeHHe XKHUJAKX H O6IEeCTBEHHBIX 3[1aHHIH N0 OTACABHBIM
COMO3HBIM PecnyGIHKaM NpHBeAEHO B Ta6M. V.2,

Kak ergHo H3 Ta6n. V.2, OCHOBHEIM NOTPEGHTENEM TEn-
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Ta6nnua V.i. Pacxon 7enna o
8 1976 1.
Conosofi PaCXOA TeNna OT HCTOYHHKOB
TeIIOCHAGKEeHHS
I 6 Beero
OTPECHTENH Temna TOU u pati- K&%;:};z: o —
OHHBIE KO- reHepaTopH TeAbHbe
TeAbHIE Tenna TienH
Toposa u paGouse mo-
CenKH;
Ha OTONVERHe W
Beﬂmnﬁumg HH- 127 147 100 374
JBIX 3namMfl . . . 31 395 %.5 100
Ha OTONNeRHe 0O-
IHECTBEHHHX  3Ra- 37 48 30 115
1% S 32 2 % 100
Ra BEHTHJSLHIO 06- £
IHECTBEHHBIX  3Ra- 19 24 15 58
wft . .. . 3 a1 2% 100
Ha ropsyee BOJO-
cHabKeHHe KHIBHX 143 o6 239
3lanmfi . . . 2 0 20 . 100
Ra ropsiiee BOJO-
cuabxenne Ganb H
RPYTHX OOUIeCTBEH- 21 18 39
HHX 3fiandl . . 3 a7 = 100
m 346 342 145 833
Sl 4.3 41,3 17,4 100
Cenbckue  HaceseHHbIE
TYHKTHI:
Ha OTONJEHHE H
BEHTHJANMIO  KH- 12 261 273
JHX 3, . e ey SEIR Inn
= 4.5 %5 | 100
Ha OTonjicHHe 00-
LIECTBEHHHX  37a- 2 9 30
it C e e . - vy AW 3
69,5 30,5 100
Ha BEHTHJIAUKIO 00-
LECTBEHAWX  3/la- 9 6 15
mAi ., L. .. - v = 3
. 62 38 100
13—956 193



Hpodosxcenue taba. V.1

Fonoeoft pacxon Tenna or HCTOYAAKOB
TENJIOCHAGKENHRA
MotpetuTeny Tenna Bcero
Tou u pat- |, o tupuge | oTom-
OMHBIE KO- renepavops | TesbHLE
TenbHme Tenna
Ha ropsiuee BOLO-
CHaGXKEHHE JKHJBX
ROMOB, GaHb H fpy-
THX O6mECTBEHHRIX 29 13 42
3nagHft ., , . - e AP e
70 30 100
71 300 371
Bcero - — — -
. 20 80 100
Beero no crpame na
Tensochabkense  XKu-
JNX R obLIeCTBEHHEX 346 414 434 1194
sjammft . . . L, . oy S — v
29 34,5 36,5 100

Mpumevanue Hap ueproit pacxoss Tenaa pamunt B MBT, mog
qep‘roﬁ — B NpOLEHTaX.

na sisnsiercs PCOCP  (61,3%), B YCCP pacxonyercs
16,7% Temna H B 13 ApyrHx cO0O3HBIX pecnyGiauKax pacxo-
nyercst 22% Tenna.

CyMMaphbifi FOfOBOR PACXOJ TONAMBA MO BHAAM HCTOY-
HHKOB TEMJIOCHAGXEHHsI KUJKWX H OOLIECTBEHHBIX 3AaMMi
Ha 1976 r. npuBeneH B Taba. V.3.

O6wmuii pacXoa TONRMBA HA TEMJOCHAGKEHHE FKHALIX H
OGINECTBEHHABIX 37aHH B cTpaMe B 1976 r. cocraBhn okono
26% Bcero nOGEITOr0 B CTPaHE TBEPJOrO M rasoo6pa3sHOTO
TonvinBa (890 MAR. T yeaoBHOro Tomnuea) [34]. IMpH sToM
6onpwas qacth TomumBa (77%) CXKHranack B OTONHTEJNb-
HBIX MEYaX, KOTeJbHEIX H KBADTHPHHEIX FeHEPATOPAX Temfa.

Bosnbluioft pacxos TONMHBA Ha TENJOCHAGKEHHE MHJILIX
H OGLIECTBEHHEIX 3aHHH OOGYCJOBNHBAET CylXeCTBEHHHIE
JIeHEXHbIE 3aTPaThl, KOTOPHE MOCTOSIHHO YBEJIHYHBAIOTCH HE
TONBKO B CBSI3H C yBEJMYEHHMEM PACXO[a TONJIMBA, HO H €
poctoM neM Ha Hero. [Jocnennee OGCTOSTERLCTBO OOBACHS-
€TCsi NepeMEIEHHeM OCHOBHOH NOGLIMH TONAHBA B PAROHB
3anajuoit CHOHPH ¥ yXyAllleHHEM TOPHO-I€0JIOTHIECKHX YC-

194

Ta6auua V2. Pacnp TOROBOTO P Tenaa MHALIMH
W obmect no pecnyt M

T'onopott pecxop, 1ena, %,
TIOTPeStTen MM

Pecnygauss Bcero

cenbekie

ouHe

ropoaa n pag HECE/EHHBE
MecTa
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Yabexckas CCP
Kasaxckan CCP
Ipyaunckas CCP
Asepbaipxanckas CCP
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OB NpH ROGBHIYE TBEPAOrO TONJIKBA B JEHCTBYIOLIMX MeC-
Tax ero paspaboTky.

Ecau npuHATE CTOMMOCTH (PaMKO-CKIaJA — NnOTpesH-
Teab | T yCIOBHOrO TONJIHBA, PACXOIyeMOro Ha TenyocHab-
wenne, paBHOft 30 py6., T0 exeroflHasi CTOHMOCTL TOIJIMBA,
PacxoiyeMOro Ha TENJOCHAGEeHHe XUJLIX 3/aHR#, cocra-
BHT OKOJI0 6 MapA. py6.

Ha puc.V.1 npescraBiena XapaKTepHCTHKA TeInjocHal-
KeHHsi HHMABX B obwectBeHukx 31aHHR B CCCP Ha 1976r.

IlpH CXKHMraHHH TONAMBA H BHIPAGOTKE TENJa B MEJKHX
KOTE/LHbIX, MEYaX H KBApPTHPHLIX I'€HEPATOPAX TemJja Tpe-
GyloTcAl 3HAUHTENBHHE 3aTpathl  HEKBAJH(HIHPOBAHHOIC
Tpyaa. ITo OpHEHTHPOBOYHHM NOACYETAM, YHCNIO PaboUnx,
3aMATHX OOC/NYyXHBAHHEM KOTEJBHEIX, CHAGKaIOIUX Ten-
JIOM KHJIBE H 00mecTBeHHble 3laHud  (IpeHMYylieCTBEHHO
ce3oHHasi pabora), cocraBnsier Gonee 650 Thic. Tpynosue
3aTpathl Ha OGCJyXMBaHHE OTONMMTENBbHHIK MEYeR B ropo-
Aax H paGoyux noceJKax COCTABJIHIOT OKOMO 150 MJyH. yen.
HIHell B TOJl, 2 B CEILCKHX HAacCeMeHHHX MECTaX — OKOJO
300 mnm.

Mexay TeM, ec/TH He CUMTATb PA3BHTHS LEHTPAJH3OBAH-
Horo TennocHaGxeHns ot TOLl ¥ pafioMHBHIX KOTeRBHHIX,
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Ta6anua V3. Fogosoit pacxon Ha Ter.

KHABIX B OGMIECTBEeHHBIX 30auBii

Topopoft pacxda TONnHRE, BHPa-
'y JKAENOTO
Tlorpeturems T3U H | xorembmmmn Beero
paltonHp- {:M KBAPTHPHE- | OTOMH-
MH MNE P
HLIMNE  {° pamB Tersa TieuaMu
Topona u paGoune nocea- 62,7 65 32,5 150
BH. o0 « @« o oo | — vl =1 o
35 -8 22 100
CeabCKHe RaceienRHe 13,5 64,5 78
NYHKTR o . . . « 4 . — s - 00
17 83 100
el 52,7 78,5 97 228,2
0 cTpame . , . - e - I TTY
& 23 34 3 100

fipnmevanue Hag yeprofi pRCXOMN TOMMMBA AWK B MHAJHO-
HaX TOHH yCJIOBHOTO TONAKBE, NOR YEPTOH — B NPONEHTax.

naompx GOBIIYI0 SKOHOMMIO TOIUIHBA H TPYAORBHIX 3aTpart
NpH BHPaGOTKe Temna, TO CyHIECTBEHHOrO' IPOrpecca B Aene
SKOHOMHH TEMAA H TOMJHMBA, Pacxo/lyeMHX Ha TeNAOCHAG-
EHHE 3JIAMHH, HE NPOH3OLINO:- HA0OOPOT, MOCTPORHHLIE B
TOCREMHE MATHIECTHA XKHUJibie H OGILeCTBEHHBE 3/lauHsl HMe-
107 Ha 20—309Y O6OAbLIHE yAeAbHEIE TEMIONOTEPH, YeM 34a-
Husl, nocTpoensne no 1950—1960 rr. ITo-npexueMy c Hus-
KM KO3$OHMUMEHTOM UCNOL30BAaHHS TONJNBA pabGOTAIOT
OTONKTERLHEE HEYH MePHOAHYECKOro JeficTBHs H  BecbMa
PACTPOCTPAUEHHbIE YYTYHHBIE KOTJIb, OCOGEHRHO Ha TBEpPAOM
TONJIMBE, KOTOpOE fIBAAETCH, KAK cefiyac, TAK M B NEPCHEK-
THBE, AOMHHHDPYIOWMM.

Ipn cXHranum TonJHBz2 B HEGOJBIUHX HCTOYHMKAX TEN-
na (KoTeNBbHBIX M NMeyaX), B KOTOPHX HEBO3MOMXKHA OYHCTKA
rasoB B KOTOpDHE HMEeNb3fl BHIHECTH 3@ NPEREIH CEeRHTEGHOR
TEPPUTOPKH, KaK YyXKe 0TMeYasoch, CYLIeCTBEHHO 3arpsisHf-
eTcs OKpyXamouias cpexa.

Ilpn neHTpanH3OBaHHOM TENROCHAOMKeHHH HabsonaloT-
csi meperpeB 3JIaHMii B TeIVILIH MEPHOJ OTONHTENBLHOIO ce-
30HA, BHI3LIBAIOLIMA K TOMY K€ PE3KH JHCKOMOOPT B oran-
JIHBaeMbIX TMOMELIEHHAX, HeOGOCHOBAMHO  YBEJHYEHHBI
pacxon Temia Ha ropsiuee BOJOCHAGMKEHHe M 3aBHILIEHHbIC
MOTEPH TENJIA B HAPYKHBIX CETAX.
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OULEHHBasi MEPCNEKTHBH PA3BHTHSL SHEPreTHKH Ma GJM-
Kaiulee necsTHNETHE, HE NPHXOAHTCH OXHAATH LUMPOKOrO
BHEJIpeHMsi  GeCTONJIMBHBIX MCTOMHHKOB TEIJIA A5l TEMJo-
cHabXeHns 3naHHi. BMecte ¢ TeM pacxoabl Tenza Ha OTO-
Isenne Gy/yT yBeJHUHBATLCA B CBSI3H C POCTOM HACENCHHA,
JlannHeHIIMM Pa3BHTHEM CTPOHTE/]BCTBA M NOBLILEHHEM
6naroycrpojictBa 3aaHuil (B 9acTHOCTH, 3a cuer Gosee WiH-
POKOro mpuMeHEHHs1 ropsivero BojJocHabxenun). ITozroMy
pa3paboTka M BHeApEHue MEPONpHATHH MO SKOMOMHH TEmNia
H TONJIMBA, PACXOAYEMHX HA TemnnocHaGXeHHe 3JauMii, siB-
nsieTcs 3ajiaqed, HMelollefl BaXHOE WapOAHOXO35HCTBEHHOE
3HayeHHe.

PacCMOTPHM OCHOBHBIE NYTH STOR SKOHMOMHHM NpHMEHH-
TENBHO K XHJIBIM [0MaM, IJle MOryT HCNOJb3OBATBCH CHC-
TEMbl C KBADTHPHHIMH reMepaTopaMH TelJa H KBaPTHPHEE
CHCTEMBI, MPHCOEAMHEHHbIE K HEHTPAJNH3OBAHHOMY TeIJiO-
crabxenuio. ITpH 3TOM MepONpHsITHs NO 3KOMOMMH Tenja W
TOINHBA JIOJMXXHEI B OCHOBHOM KAaCAThCH  CYIIECTBYIOLIHX
30aHuf, TAK KAaK €XErofiHoe yBeJWyeHHe o6llero o6beMa
MUJIHIX 3[laHul 33 CueT HOBOrO CTPOHMTEJNLCTBA COCTABAACT
B HacToflulee BpeMs MeHee 5% H ero COBEpILEHCTBOBAMHE,
KOTOpOE, KOHEYHO, [OJKHO NpPOAOJNKATECSH, B HEJNOM IO
CTpaue He MOXKET AaTh GONbLIOre 3diheKTa,

DKOHOMHSI TENJia H TONNHBA [IOJKHA NPOBOAHTHECA BO
BCEX BO3MOXHHIX HANPABJIEHHAK: NOBHIUEHHE TENJIO3ALIHTH
3/lanuil; BHPaGOTKa Tensa ¢ HaHMeHbLUEH 3aTPATON TORJH-
Ba; MpHMEHEHHE CHCTEM H YCTPOHCTB, o6ecnedHBalomwux ag-
(exT AEACTBHA C HAHMEHBLIMM PACXOAOM TEIVa H, B 4ACT-
HOCTH, YMEHBLIEHHE PACXOla ropsuell BOAW  (CTOMMOCTB
KOTOpO#t mnpnMepno B 10 pas BeLE CTOHMOCTH XOJOAMON
BOJIONIPOBOJIHO# BOJKI); SKCIIIyaTalHsi notpeGuTenelt Tem-
Jla no HaHOOJNeE SKOHOMMYHOMY PEXHMY; HCROJL30BauHe
GECTONJIMBHEIX HCTOYHHKOB SHEPrMH H BTOPHYHEIX SHEpro-
PpecypeoB,

Anst o6ecneqenHs NEACTBEHHOCTH MEPONIPUATHSI, HANPAB-
JIEHHBlE HA 3KOMOMHIO TeNJia H TONJHBA, HE JOJXHE BHI3H-
BaTth MOBBILUEHHS TPYJOBHX 3aTPAT H KANHMTAJNOBJIOXEHHN,
a TaKXke pacxofia AeHUHTHHX MATEPHAROB,

V.2. 3xoMoMusa Tensa sa cyer
TOBLINIEHHS TENVIOBOH 3allMTh 3][aHHi

B nonaensromeM GOABLIHHCTBE CaydaeB Yepes
OKH3, B YACTHOCTH, B HEYTJIOBHX KOMHATAX NPOMENKYTOY-
HHIX BTaxedl, Tepsiercs Gosee 50Y% Tensa oranAMBaeMBIX
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nomemennit. O6ecneunsasi NOCTYMJIEHHE B NOMEIICHHSA ecTe-
CTBEHHOrO CBETA, OKHa OJJHOBPEMEHHO yXyJAIIAloT HX MHKPO-
KAMMAT.

B 3HMHu#i MEPHOJA 3TO NMPOHCXOAHT BCJEACTBHE NpO-
HHKBOBEHHS Yepe3 HEmNOTHOCTH (OCOGEHHO NPH CIApeHHBIX
nepenyieTax) XONOAHOFO HAPYIKHOIro BO3JlyXa, a TAKKE H3-32
YBEJNHYEHHOR OTPHHATENBLHOA DajaHanuH, CO3/lapaeMoH Xo-
JIOAHOH BHyTpeHHel NMOBEPXHOCTHIO OCTEKJeHMsi. B pesyse-
TATe MHKPOKJIHMAT B GJM3JIEXKAIEM K OKHy NMPOCTPAHCTBE,
0co6eHHO €C/IH OHO He 3AI1HIIEHO B [I0JXHOH CTENEeHH OTO-
NHTEJbHHMY NPHOOPAMH, OKA3HBAETCS PESKO AHCKOMPOPT-
HBIM. YKa3auHhle HeJOCTATKH OCOGEHHO CHABLHO NPOHBSAAIOT-
csi B XOJIOAHOM KAHMMATe.

B serHuil nepros yepe3 OKHA, BRIKOAAILME HA COJTHEUHYIO
CTOPOHY, B NOMelIeHHe NMOCTYNaeT TENJIO OT: CORHEYHOR pa-
ananHH. [Ipy 5T0M B KapKyl NOrojJly NPOHCXOAHT HEXeJa-
TeJIbHBI NeperpeB NOMEIN e .

K TOMy ke yepes oKkHA B MOMEMIEHHA NPOHHKAET yJHY-
HBIH LIYM, BCJACACTBHE YEro cOCTOAHME aKyCTHYECKOR CpPEAR
B HHX yXyJuwaercsl, ocofeHHO, KOI[la OKHA BHIXOIAT Ha
LIyMHBEE yJIHLbL.

K sromMy cnefyer J0GABHTE, UTO €/IHHOBDEMEHHEE 3ATpA-
Tt Ma 1 M2 paHGoJiee pacIpoOCTPAHEHHOTO y HAC ABOHHOrO
OCTEKJIEHHS, KAaK INDABHJO. OKa3biBAlOTCsl BHIUE, YeM Ha
1 M? rnafu CreHHBL.

H3 ckasanHoro cnenyer yGeinTeNbHbli BHIBOMX O Leaeco-
OGpA3HOCTH NMPOEKTHPOBAHUA 37aHHH € MHHHMAaJLHLIMH
(nomyckaeMuIMM CYINECTBYIOIUMMH HOPMAaMH) pasMepamH
OKOH. Bpauu-rurHeHHCTsl CYHTAIOT, 9TO €CAH B CTPEMJICHHH
noctHYb TpefyeMOoro Kos(pPHHMEHTA ecTecTBEHHOro OCBe-
[EHHs] MPHXOAMTCA NPHHHMATL OKHA, CO3JIAI0IHE JAUCKOM-
dopTHEI MHKPOKJMMAT, TO Jyywe AONYCTHTH yMEHbLIEHHE
3TOro kKos¢GHIMEHTA, TeM GoJiee, 4TO COBPEMEHHBIE CPEACTBA
HCKYCCTBEHHOTO OCBeLleHusl 06/1afaloT GOJbIIAME BOSMOX-
HOCTHMH 145l o6ecneyerHsl ero HyKHOro KayecTBa H Halex-
HOCTH.

CymecTByer TOYKa 3PEHHsi HEKOTODHX CrenHajHCTOB
(nanpumep, B PPI’), no Koropoii ycTPOHACTBO OKOH BO MHO-
'YX TOMEMIEHHAX CeAyeT ONpeaensiTh HeOGXOARMOCTEIO YCT-
paHeHHs UyBCTBa «GYHKEPHOCTHS (COXPAHEHMS KOHTAKTAC
npUpOAOt) HaXOAAWHXCS B HHX miofied. Oceemenye xe no-
MellleHHA MOJHOCTBLIO MEPEHOCHTCS HAa HCKYCCTBEHHbIE HCTOY-
HHKH CBeTa.



Ta6auna V.4 OronntenbHie rpagyco-yacs AAf HEKOTOPHX
ropozos CCCP

Tpanyco-vack Tpanyco-uach
Topona uncso, | coorno- Fopoxa e, <00THO-

ThC. | wenite, % ThHIC. wienue, %
Mocksa 105 100 Kuep 85,5 81
Jlenunrpazn 105 100 Munck 93,56 89
Tawkent 49,5 46 Hopaapck 232 220
T6nauen 50,5 48 Ceepaiosek 133 123
HpryTex 155 148 Coun 30 29
Kpacrozap 60 57 Xa6aponck 138,5 132
Kpacuospex . 141 137 XapbkoB 91 87
HoBocubupck | 147 140

CymectsenHoe yMeHsluenne (Ha 35—45%) TenJonoreps
4epes OKHA M yJyulleHHe MUKPOKJHMATa B OTAaIMBaeMBIX
NOMELIEHHSAX MOXET JIaTh IPHMEHEHHE TPOHHOrO OCTEKJIEHHS]
BMecTO JiBOFiHOro. [103T0My OHO 3acyMHBaeT CaMoro UHpo-
KOfO pacrnpocTpaHeHHs, OCOGEHHO B paliOHaX € XOJOJHBEIM
KJIMMaTOM ¥ JIOPOTOCTOSLIAM TONJHBOM. IIpH ofMHaKOBO#
CTOHMOCTH TENNa LeNecO06pasHOCTb NPHMEHEHHS TPOHHOTO
OCTEKJIEHHS B 3aBHCHMOCTH OT KJHMAaTa NPONOPLHOHAJbHA
YHCJTYy OTONHTENbHBIX I'paRyco-4yacoB. OHO Jis KAHMaTnyec-
KHX yca0Bu# Halleki cTpaHbl OKasbiBaeTcs BeCbMa pPasHoo0-
PasHBIM M XapaKkTepH3yeTcsi INpPHMEHHTEJbHO K HEKO-
TOPBIM TOpPOAAM JAHHBLIME, INpPHBEJEHHHIMH B Taba. V.4,

Tpoiinoe octexnenue neecoobpasHO PACHPOCTPAHATL Ha
CYLUECTBYIONHE 3/iaHHs, 0COGEHHO T€, KOTOPhIE, HECMOTDS Ha
HMEBUIHECs BEICTYILIEHHs B meyaTH [20], Gblay BEICTpOEHE ¢
U36BITOUMEIM OcTeK/TeHieM. CONpPOTHBIEHNE TEMJONEpenade
BO3/lyLUHOf MPOC/OHKH B OKHAX [aKe NpH €€ TOJIIHHE BCero
20 MM Tonbko Ha 109 HuXKe ee MaKCHMAJBHON BEJHYHHEL
{npu Tommue 50—100 MM), no3TOMY TPOFHOE OCTEKJEHHE
MOXeT OHTh CIeNaHO JIONOJHHTEJBHO Ha CYIIECTBYIOHIHX
paMax.

OnHO H3 KOHCTPYKTHBHBIX DelleHuE 3TOrO0 yCTpoicTBa
paspabotano AkajieMHeli KOMMYHAJILHOTO XO3SfiCTBa AJis
OKOH CO CNApEeHHEIM nepensieToM (puc. V.2), a takxke pnjsi
OKOH C pasfieJIbHHMH nepemseraMH. Kpensienne Tpernero
CTeKJ1a B 9TOH KOHCTPYKUMK OCYIUECTBJSETCH C NOMOHIbIO
JIOMOAHUTEBHON CTBOPKH, BBINONHAEMOH H3 JiepeBAHHLIX
OpyckoB, 1 nByx npHGOPoB-HKCaTOPoB. TepMeTHIALS eaH
MCXJYy PaMOil H JIONIOJIHUTEbHOM CTBOPKOH NOCTHraeTcs C
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Puc. V.2. Cxema YCTPONCTBA TPETLEro

6a0Ke CO CHApPeRHHIME NepenieTaMy
2 — BepTHKaNbHEIH paspes; 6 — FOpHIOH-

& TaAbRLI  paspes; 8 — 6PYCoK OOBsISKH
JONOJMHTENLHOl CTBOPKH; 2 — MpHOOp-
$HKcaTOp CTBOPKH; I — TpeThe JAOROJHH-
TeqbHOE CTEKAD; 2 -— repMeTHsHpYOllas
TIpOKJaiKa b

NOMOIIBIO SJACTHUHOA (HanpuMep, INEHONOJAHYPETaHOBOF)
NPOKJMANKH, HAKJAEHBAEMOH Ha OPYCKH JIOTIOJHHTETLHOR
CTBOPKH H NpPHXKHMaeMOH BHHTOBBIMH CTSKKaMH.

B Tex ciyyasx, KOrza MOXXHO HE MBITh BHyTPEHHHE IO-
BEPXHOCTH CTEKJIa, 06pasyiolye NOTNOJHHTENbHYIO BOSAYLI-
HyI0 IPOCJIONKY, TPEThE CTEKJIO MOXHO YCTAHABIHBATL HACY-
LIECTBYIOIEH PAME HA BHHTAX C NOMOMLIBIO JIEPEBSHHBIX PEEK
W 3aMasK, KakK 5TO nokasaHo Ha puc. V.3. Tlpy najmuuu
PEEK, KOTOpHiE MOryT GBITh COCTABHLIMH H CHEJaHHBIMH, B
YaCTHOCTH, U3 PaHepH], yCTPOKCTBO TPOAHOTO OCTEKJIEHHS HE
npencTaBJsieT TPyAHOCTeH: B yrayGaenue (ueTBepth) pefiku
HakJaAbBaeTcs H yIIOTHAETCA 3aMaska, NpH NPHUBHHYHBA-
HUH KOTOPO# CO3J1aeTCs FePMETHYHOCTD,

Eme 6osiee NpoCTO TENJONOTEPH HEpPe3 OKHO MOXHO
YMEHBIUHTD C IOMOLIbIO NPO3PAYHOMH MIACTMACCOBOH NJIEHKH,
HaKAEHBAEMOji C BHyTPeHHe#l CTOPOHH Ha IOBEPXHOCTb
GpyCKOB PaMbl C 06Pa30BAHHEM MEXJly BHYTPEHHHM HMEiO-
LFAMCS CTEKJOM H IUIEHKOK BO3AYIUHON npocaofiku. 3ty
JIEHKY MOXHO HAKJEHBATH, HCNOJB3YR JUIOKYIO (H30JALH-
OUHYIO JIEHTY), HPH 3TOM HakjefiKy nNpospayHoil NJIEHKH
MOXXHO NPOMSBONHTb BEIGOPONHO — Ha HAacTb CTBOPOK Iiepe-
niera.

- Haknelika TIPO3PaYHHIX NJICHOK MOXET HAPOUIBOAUTHCS
TOJBKO OCEHBIO Ha MEPHOJ OTOMHTENBHOTO CE30Ha M BHIIOJ-
HSITBCS BMECTEe C FepMeTH3anueil OKOH, KOTOPYIO /i yMeHb-
UIEHH! TeNJIONOTePhb Yepe3 HHX 06A3aTelbHO HAafO AeJaTh.
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7 Puc. V.3. YcrpolicTao tpernero

2 OCTEXAEHHA HA CYWECTBYIOLEM

{ OKoHioM GaoKe C FMOMOWLI peex

/ (noxasano B paspese no Gpycky)

1— Gpyeox esyTpesHel pambl

Pa3le/bHOTC (epenaera; 2—cy-

WECTBYOIEE CTeKNo; 3 — JOnoJ-

HHTENLHOE TpeThe CTEKNO, 4 -

TRePAEIOIAS SaMadka, 5 — aepe-
EBRHHAR pellka; 6 — BHHT

—

“

4
& 5 .

Ilpu s7oM, ecny AUNKOK JieHToR OGK/IEHBATh BECh IEPUMETD
NpPO3paukof (LIEHKH, T@ MOXKHO OAHOBPEMEHHO OAHOM Jeu-
TOH 32KJICHBaTh H ILEJb MEXIY paMoil H KOJIOJIOi OKHa.

Tlpu repmern3anun miesed B OKHax 4 GANTKOMHBIX JBEpsX
CYILECTBEHHO YMEHBIIAKTCA TEMJONOTEPH Yepes HUX H yayy-
HIAETCH MMKPOKJIMMAT OTAIl/IMBAaE€MEIX MOMeLIenui, 0COGEHHO
HpH HH3KHX HapYyXHHX TEeMNEDATYPAX M CHJbHHIX BeTDax,
TaK KaK B 37HX YCJIOaHsX B MoMelliennss uHQHbTpyeTcs Go-
Jie XOUIOIHBIH BO3AYX B GOJIBIIEM KOJHYECTBE.

B HexoTopmX ciyyasx nepel repMeTH3alHed OKA3nWBa-
€TCsl HEOOXONHMEIM IPOBELEHHE PEMOHTA OKOHHBIX paM H
HEPEenyeToB, a WHOIZia H KOJIOH, Tak KaK B Ipolecce AJH-
TENAbHOH SKCHAYATAUMH 3faHHfi OHH NEPEKAWHBAIOTCH, Ie-
PeCTaloT HAOTHO 3AKPHIBATLCS, a HHOr/A U NOArHUBAIOT, NO-
3TOMY XOPOILQ BHIIOIHATE F€PMETH3ALMIO B TAKHX YCJIOBHAX
HE YA&eTCH.

K coxanesHo, coBpeMeHHas NPaKkTHKa SKCIJyaTaluH
3/laHUH NOKAasHIBAET, YTO DEMOHT M repMeTHsallisi OKOH 4
6anKOHHEIX fBepell BO MHOTHX Cy4anX NPOH3BOASATCS MJIOXO
H 3T0 ABJAAETCH NMPHYHHOA GOABIIMX JONOJHHTEILHEX NOTEDh
Fena, Jlas npaBUNbHOTO BRINOJMMEHHs! 9TOH pabOTH  HMe-
eTcs cnenHasibHas autepatypa [39].

YMEHBIUHTD TEMJICNOTEpH 4Yepe3 OKHA MOXHO TAKKE My-
TEM NPHMEHEHHS TeNJIO3ANIMTHEX (CEJEKTHBHEX) CTEKOJN
BMeCTO 06bmHbIX. Mx oTiHuKe 0T OBBIYMHX COCTOMT B MO-
KPHITHH HOBEPXHOCTH NJIEHKON U3 JIByOKHCH 0s10Ba. [pu aToM
B NOMCHIEHHE NPONYCKAETCH BECh COMHEYHBIH CNEKTP, HO OT-
paxaercs AAHHHOBOJIHOBOS TEILIOBOE HSJTYHEHHE OT BHYTPEH-
HHX NOBEPXHOCTEH OrpaXAAIOIHX NIOMeleHHe KOHCTPYKIHE,
Tlo nawMbiM BaTypHEIX  HCCTENOBaHUH, NPOBEJCHHMBIX
LIHMMSII xeamma [38], npu ocTeknenuy cnapeHHEX ne-
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penneToB CeNEKTHBHEIMH CTEKJIAMH Temjouepefaya uepes
HuX yMespinaercs Ha 35%. [lo conpotuesesuo Tenonepe-
[aue LBOMHON Pa3keNbHbIA NEPENJIET C OAHUM CENEeKTHBHBIM
CTEKJIOM SKBUBAJEHTEH OKHY € TPOMHBIM OOBIMHHIM OCTEKJe-
uueM. [1py NpUMEHEHMH CEJIeKTHBHOTO CTEKJa LOCTHIEEeTCH
He TOJILKO SKOHOMWYEEKHH, HO H THrHeHHuecKuil SQQekT,
TaK KaK TEMNEPATypa Ha BHYTPEHHEi NOBEPXHOCTH CeNeK-
THBHOFO CTeKJa noBbiuaerca Ha 4°C no CpaBHEHHIO ¢ TE€M-
nepatypoit o6niunoro. Ilpumenesiie CeNEKTHBHEIX CTEKOJ,
KOTOpHE MOKA He BHIYCKAIOTCS B HY2KHOM KOJIHUECTBE, OKa-
3HIBAETCH 9KOHOMHYECKH BHIOIHLIM KaK B HOBOM CTPOHTE/Ib-
CTBE, TaK ¥ B CYHIECTBYIOIINX 3/IAHHAX.

Onpezieleniioe yMEHEIIeHHe TEIJONOTeps Yepe3 OKHa H
yJayyiienHe MHKPOKJHMATa B OTANJHMBAEMbIX HOMEILEBHAX
MOTyT HaTh NDaBHJIbKO NOBEill€HHBE 3anaBecH. Baxwo,
4T00Bl OMHM IO BO3MOMHOCTH IWIOTHEE, B OCHOBHOM CHH3y H
¢ GOkOB, IPHMBIKaJH K HOBEPXHOCTH NOJa W CTeH, o6pasys
y NOBEPXHOCTH CTEKJA BO3MOXHO MEHee BEHTHAMPyeMYyio
BO3MylLIHYI0 MPOCJORKY. [1py 3TOM 3aHaBeck OYAYT HE TOJb-
KO YMEHbILATh XOJOAHYIO PajHanHio OT OKHa B MOMeLlenne,
HO U CHHXKATh KOMBEKTHBHOE OXJaXKAeHHe, cO3AaBaemMoe OK-
HoM. Bmecre ¢ TeM 3aHaBecH M€ JOJDKHH 3aKPHIBATH OTO-
nuTenbHble NPHOGOPH, Tak KAK 3TO yMEHBLIHT WX TEIUIOOT-
navy.

PausioHaJbHOE B TENJOTEXHHYECKOM OTHOLUEHHH 3aHaBe-
LIMBAHHE OKHa HpejcTaBieHo uapuc. V.4.Ob6pasyemoe 3a-
KPHITHIMH 32HABECAMM NMPOCTPAHCTBO OKOJO BHYTPEHHEH no-
BEPXHOCTH CTE€KJa, OTPaHHueHioe ¢ GOKOB OKOHHBIMH OTKO-
caMy, Gyner Co3JaBaTh CBOEOGPa3HYI0 BO3YLUIHYKO NPOC/IOH-
Ky. YacruuHoe OTKpHTHE 3aHaBecefi GyneT yBenHuMBaTh
€O3/laBaeMO€ OKHOM OXJaXKAEHHe, NOITOMY, OTKpHBas H 3a-
KpHIBasl 33HABECH, MOXHO BONpeeNEHHOM CTEHEHH peryJu-
poBaTh MHKPOKJIHMMAT MoMellleHHs, ocoberro abiusH OKOH.

B HEKOTOPHX CJIyYyasiX C MOMONIbIO 3aHABECEH MOXKHO
YBeJIHUHBATh TENJOOTHady OTOnMTe]bHOre npubopa. C stok
LEJbI0 MPOCTPAHCTBO MEXKIY €r0o HH30M H TNOMEUIeHHeM
JOAXKHO OBITh OTTOPOIKEHO, a4 MHU3 3aHABECEH JOJIKEH JOXO0-
JHTh IO HH32 OTONHTEJBHOTO NPHOOPA H HAXOMMTBCH B HPO-
CTpaHcTBe MeXJy OTONHTEJbHEIM NPHOOPOM M BHyTpenued
noeepxuocteio creusl (puc. V.5), Tlpu stom x mpubopy 6y-
JIeT TMOAXOMHMTh OXJamJeHHbli y OKHa BO3AyX ¢ Gojee Hu3-
KO TEMnepaTypodl M OTHHMaTb oT Hero GoJibiiee KOJHYE-
creo temna. Ilo pansmM ucnwranuii [21], nopoGuas ycra-
HOBKa OTOMHTENbHOro 1npubopa ¢ 3aHaBecsiMH OKOJO OKHa
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Puc. V.4. Cxema
PALHOHANLHOrO 32~

Ha

@ — BepTHKANh-
Hufi paspes: 06—

! TOPH3OHT/bHMA
r paspes; [ — BHYT-
2 peHHee  OCTEKAe-

HHe; 2 — 3OAABECH,
8 — NOROKOHHHK;

4 — HarpepaTe b~
Hullt npubop

B,l. >
Puc. V.5. Cxema

ycrpoficTea  3ama-
Becell y okHa, no-
BLUWAKWHK Teno-
OTRAYY  HArpeRa-
TeabHoro opsGopa

J
2y

1 — ocTexnenne;
2-—3anapecs; 3—
)] 7 2 3 HarpesarebuLA
ya nprGop: ¢ — nepe-
TOpOAXSa, OTnean-
A 0IAs NPOCTPAHCT
BO NOA Harpesa-
npu6o-
poM  OT noOMente-
HHA

€ OfUHADHHIM OCTEKJEHHEM MOXET IaTh YBEJHYEeHHE Ter-
JooTnaun npubopa no 30—409%.

VYMenbllenns TEIIONOTEPh YEPe3 OKHA BECbMA MNPOCTO
MOXKHO JOCTHYb HYTEM cO3Jauif B OTANJIUBAEMEIX NoOMelie-
HUAX U36LITOYHOrO AaBjeHHs (noinopa), HANPHMEDP C No-
MOLUBIO KBRPTHPHOH CHCTEMB BO3AYIUHOTO OTONJEHBSA (CM.
crp. 63—66). ITpx 3TOM MOXKHO YMEHBIUMTh UJAH TONHOCTBIO
YCTPaHHTh MHQHABTPALMIO XOJORHOTO BO3[yXa 4YEpes He-
DAOTHOCTH B OKHMaX, KDOME TOro, TENJBI# BHTECHAEMEIH H3
TOMeILEeHHA Yepes 3aKPHITHE OKHa BO3JIyX, NOCTynas B IPoCT-
PaHCTBO MEXJY CTEKJaMH, HOBHIIAET B HeM TeMRepatypy,
BCJIEICTBUE 4ETO YBEJHYHBAETCH TEMNEPATypa BHYTpEHHER
TOBEPXHOCTH octexJieHus. TIpu ypesuyeHHH TeMnepatyphl
BHYTPEHHEHi NOBEPXHOCTH OCTEKJEHH: TEIVIONOTEPH yepes
OKHa H¢ yMEHBLIaloTCs, HO YJAyqHIaeTcs MHKDOKJHMAT B
OTAaIIMBAaEMOM MOMEIMIEHHH H CHHXKAETCH OXJarxjaloniee
JedCTBHE OKHA. 3TO APOHCXOMT BCJAEACTBHE CHHXKEHHSA Teni-
JIOCOREPIKAHNS BHITECHAEMOrO HeDe3 OKHA BO3AyXa.

Lnst oueHKH SKOMOMHH BCJELCTBHE YMEHBLIEHHS KOJH-
4eCTBa HHQHALTPYIOILETOCH Yepe3 OKHa BO3AyXa U MOBHILIE-
HHA TEMNEpaTypel BHYTPEHHEH NOBepXHOCTH OCTEKJEHHs
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paccMoTpUM IBYXKOMHaTHYK) KBapTHPY C TPalHUHOHHOR
BHITSXHO# BEHTUJISILMEN W3 KyXHH W CaHHUTapHOTO yana,
obecrneynBaromeii NpH HapyKHoi TeMneparype—5° C ynane-
nue 160 M3y Boanyxa. I1py 3TOM yepes OKHa (MIONIaNbIO NO
2 M2) B Xublx KoMeartax (c remnepatypoh 20° C) unduabr-
pHpoBaJsock no 20 m3/u.

Tlpencraeum ceGe, 4To npH ycTpolicTBe B 3TOi KBapTHpE
BOSAYUIHOTO KBapTHPHOrO OTOIJIEHHA (PACCMOTPEHHOH Ha
c1p. 63—66) sy npBTOYHON BEMTHJIALMH C OPraHM30BAHHON
nosayeii Bo3AyxXa B JKHJBHE KOMHATH B HHX CO3/laH MOANOP.
B pesysbTaTe U3 KHUIBIX KOMHAT BO3AyX OyzeT 3KCOUIBLTPH-
poBaTecs B TOM ke koqmdectse no 20 m3/y, a KOJMYECTBO
BO3/lyXa, YNAJREMOTO H3 KyXHH M CAHHTAapHOTO y3Ja, COCTa-
BHT 120 M3/u. TIpu 5TOM 3KOHOMHS B TenJe GyleT TOMbKO 3a
CYeT yMEHbUIEHHS OXJIaXIAIMEro NeficTBHA OKHA.

ITpoBozHMBE HCOBITAHHA NOKA3aJH, YTO MPH CO3NAHHMH
HOANOpa B MOMENIEHHH TeMIlepaTypa BUyTpeHHeH NoBepXHOC-
TH cTeknia noBuwaercs Ha 2—4° C. Ilpy noBbinensy sTol
TeMneparypel  Ha 2° C, kospduunente TensoBOCNpHATUR
BHyTpeHHel: noepxnocT octexnenns 9 Br/(M2.°C) u xoad-
(HurenTe Tensonepesadn ABORHOTO OKHA C OTAENbHEIMH e~
pensieramu 2,7 Br/(M2.-° C) 9KOHOMHS Temya, TEPSEMOTo
yepe3 OKHO, ONPEJIeISIeTC H3 BEIPaXKeuus

00 = 26%.
5)11 26%

3HAYNTEIBHOCTL NOJYYaeMOH 3KOHOMHH TenJia TOBODHT
0 nejecoofpasHocTy Goliee IIHPOKOTO NPHMEHEHHA BEHTUJIA-
HHOHHBIX yCTPOiCTB, 06eCneyHBaIOinX NOANOp B HoMelie-
nusax. [Ipn onpefesnenBbix yCiOBHAX 3TH yCTPOHCTBa MOLYT
noNlaBaTh, B TOM YHCJE M B TPAXIAMCKHX 3[IaHMAX, HEINo-
JOTpeTHiil BO3JyX HACTHJBHOH cTpye#t Wa MOTOJIOK, HE CO3-
JfaBas AHCKOM(OPTHOrO MHKPOKJHMAaTa B pabodeii 30He
[22].

Yepes #apy»HHEe CTEHH, NepPeKPH THE BeDX-
Hero sTaXa W NOJ HHXHETo 3TaXa Tepaercs (B
3aBHCHMOCTH OT CTENEHH OCTEKJIEHHNsl H KOHCTPYKTHAHO-TIa-
uHpoBouHbIX OcobenHocreil) 30—709% tenna, pacxonmyemo-
ro Ha oronseHue 3aanuil. ITpu aToM Gonbluas yacTs pacxoja
Tensa, BO BCHKOM CJyYa€ B MHOTOSTAXHEIX 3AaHHAX, Naja-
€T Ma HapyXHble CTeHbl.

IIpn npaBHIbHOM BHINORHEHHH 3THX BHJIOB OTPaXICHHS
ﬂOTepﬂ Tenaa npOHcXOllHT BCJEICTBHE HX TEIIJIONPOBOAHOCTH,
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HHHIbTPALUEH BO3AyXa B HHX IPakTHYECKH MOXKHO npexet-
peub.

Ilpu ysenmwennn conporuBiesys Tensionepefaue pac-
CMaTpHBAaEMbIX OTpaxACHHH TENJIONOTEPH CHHUXKAIOTCA, HO
YBeJHMYUBAIOTCH  €AHHOBDEMEHMBIE 3aTpPaThl B  CTPOH-
TeJbCTBE.

Jlas onTHMaJbHOrO PEIeHHs STOro BOMPOCa NPHHHMAIOT
9KOHOMHYECKH HeJieco00pasHoe CONPOTHBJEHHE TeNjonepe-
Ilaye orpaxaanomei kORCTpykuun R 3, M2« (°C/BT) ¢ yuetoM
KJIHMaTHYECKUX OCOGEHHOCTEi MECTHOCTH (4YHCIa OTONH-
TEJBHBIX TPaflyCo-4acoB) M CTOHMOCTH TOIAMBa (renna),
KOTOPBIE TaKKe MOryT ObITh PasiHYMEIMH B 3aBHCHMOCTH OT
MeCTHHX yCJIOBHI.

SKOHOMHYECKH LEJNECO06PA3HOe CONPOTHBJEHHE TEIIO-
niepejaje onpe/e/IseTca pacyeToM B CONOCTABNCHHH PAsaHY-
HHIX KOHMKYPEHTOCNOCOOHBIX BAPHAHTOB OrpaKAEHHH H3 yC-
JIOBHii ofecriedenns HanMEHbIIHX NpHBeIeHHHX sarpar [43].
Tlpu s10M pacuere cielyeT HMETh B BHAY MPOHCXOAALIEE
TOBHIIIEHHE LEH Ha TOIVHBO, a4 TaKKe BO3MOXKHOCTD IpHMe-
HEHHA B OTPaXKAEHHAX HOBHX BHICOKOS(PGEKTHBHBIX Ten-
JIOH30JIALMOHKEIX MatepuaJoB. B cBa3n ¢ stimu obcros-
TeNBCTBAMH B HMEKOTOPHIX 3apyGexXHBX CTPAHAX CTAMH
NPOM3BOANTH YTEMJIEHHE OTPaXAAILUIMX KOHCTPYKUME B Cy-
LIECTBYIOLHX 3AAHUSAX.

B naiueji cTpane Takylo HeOGXODHMOCTh CJAEIYeT Ompe-
llenTh BHIGOPOYHO — JUI T€X KOMCTPYKHHH, CONPOTHBJIE-
HHe Tensonepejaye KOTOPLIX OKA3HBAETCH CYIIECTBEHHO 3a-
HHXenHBIM. K coxanennio, Tak#e cayuad BCTpeuawoTcs, B
YacTHOCTH, H3-338 HEKAYECTBEHHOCTH BHINOJHEHHs nauesel
(npumenenne MaTepnasioB ¢ GomblieH TEMIONPOBOIHOCTDHIO
HT.IL). Y'A:.enneﬂne TaKHX NaHeseii NPOH3BOMUTCA OGBIYHO ¢
BHYTPEHHEH CTOPOHBI NyTeM MOKPHITHS NOBEPXHOCTH TENJIOH
1ITYKATyPKO#H, YCTAHOBKH HJIH NPHK/JEHBAHHA YTENASIOUHX
LIHTOB, MaTePUasoB u T. 0. ITpu 9Tom Baxko, uTobH B MecTO
CONPHKOCHGBEHMS CYLIECTBYIOINEHi KOHCTPYKLMH C yTense-
HHEM BO H3GeXauHe NMOSBJEHHS CHPOCTH HE MOT MPOHMKATH
BHYTPEeHHU#H BO3JTYX.

“Taxoe BEIGOPOYHOE YTENJIEHHE OTPaAalomHuX KOHCTPyX-
UH{i B CYILECTBYIOMIHX 3[IaHHSX MOMET NaTh ropasfio 60Jb-
IIYI0 3KOHOMHIO TENJA, TAK Kak OTONJICHHE 3Naniii OYeHb
4acTo BelyT Mo Haubojiee XOJOAMOMY HNOMEINEHHIO
(rne nocraBsena HekauecTBeHHas NaHeNb), NEperpeBasi OC-
TaJbHbIE,
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Oronutenbybie NPHEOPH B NOMELIEHHSX, KaK NpaBuljio,
yCTaUaBIHBAIOT y HapyxHbix cred. [1pn sTom sa npu6opa-
Mu # Ha 10—20 cM Bbiuie X Ha BHYTPEHHEH MOBEPXHOCTH
HapyXHofi CTeHH YCTAHABJIHBAIOTCS NOBHIIEHUBIE TEMIEpa-
Typhl. F10 AaHHBIM HATYDHBIX HCTBITAHNA, YEPE3 STH y4acTKH
HADYXHBIX CTEH, OCOGEMHO KOrfia OTOMHTENbMEIE NPHOODH
yCcTauoBJeHE B MHMIIAX, TPOMCXOAUT NOBBILEHHE TenJone-
penawn o 5% obumx Tengonoreps nomemwenus [12].

C 1e/b10 yMEHbILeHHs] 3THX JIONOJHHTEJBHBIX TENAONO-
Teph BecbMa LeJNecoo6pasHo OkJeHBaTh NOBEPXHOCTb CTE-
Wbl 83 OTONHTEJbHBIM NPHOOPOM SPEGEKTHBHEIM TENJOHSO-
JALMOMMBIM MaTepHaJOM. B cylllecTBYIOLIHX 8AaHHAX TAKYIO
oKJefiKy cleaTh TPYAHO, TOSTOMY MOMHO DPEKOMEHLOBATH
KpemieuHe K cTeHe 3(GEKTHBHONO TemJOHSOJANHOHHONO,
HAKJIEEHUOTO Ha TKaWb MaTepHaJa CBEDPXy M CHHM3y OTONH-
Tespioro npubopa (puc. V. 6). I1pu s1oM XKeaateNbHo, 4T0-
6u obpalliesHas K OTONHTENbHOMy NPHOGOPY MOBEPXHOCTS,
NOKPHBAOIias  TEIVIOM3OMAUHOHMBIH MaTtepuas, Owna
FAafKol, obnanaja OTPaXaTeJbHOH CNOCOGHOCTBIO (nns
yMeHblUEHHS BOCHPHATHA JyYEHCHYCKauhusi OT OTONHTE]b-
Horo mpu6opa) H NMO3BOJAJA MPOH3BORHTE MOKPYIO NPOTHP-
xy. TpexcauTHMeTpOBRH CJOH NeHONOJUypeTana, HakjaeeH-
HOro Ha JHHOJNEYM, TOKpAlIEHHHH Kpackoil cepeGpsHOro
LBETA, MOMET YMEHBUIHTh ZONOJHHTENbHbE TENIONOTEPU OT
YCTAHOBKHM OTONMTEJBHOrO NPHGODa y HAPYXKHOH cTEHH 10
50%.

B ofuux TenJonoTepax Ma-
JIO3TaKHBIX, 0COGEHHO ONTHOITANK-
HEIX, 3/laHHil TEIJIONOTEPH 4Yepes
yeplayHble NMepeKpHITHA COCTaB-
JISIOT SHAYMTEJbHYIO omo. Bme-
CTe ¢ TeM NOBHILIEHHS CONPOTHB-
JIEHHsl TeNsonepenaue Yeprauuo-
ro NEPeKpHITHA B CYHIECTBYIOHINX
3NAHUAX MOXHO JIOCTHYL NyTEM
JLONOJMHHTENBHOLO YTIJICHHS €r0
AerkdM  3((PEeKTHBHEIM  TEIJIO-

Puc. V.8. Cxema ycrpolicTea yTenneHus No-
CTeHn 3a Har

M npuGopom

1 — OKkno; 2 — KpenexHbe pefiku; 3 — 3g-
it % MaTepual; %

4 — RarpesaTenbubift npuGop
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H3ONAUHOHMBIM MaTEePHaNOM (BO3MOMKHO C YaCTHUMHIM yna-
JIEHHEM CaeXaBiuekca HeA0CTAaTOYHO 3 eKTABHOM 3aChinKH).

B MHOrO9TaXHEIX 3ZaHHAX ROJS TENVIONOTEPh uepe3 Ie-
PEKDLITHS. BEPXHETO 3Taxa MeHbllle, NOITOMY NPH OCYHIECT-
BJIEHHH JIQHHOTO MEpONDHATHSA TEIJIONOTEPH 3JaHHR B Le-
JIOM CHHBSAITCS He3sHauyuTespuo. BMecte ¢ TeM B fanHOM Cay-
Hae BO3MOXHO M 1eJeco00pasHo MOJHOE yCTPAHEHHE Ten-
JIONIOTEPb 4Epe3 NEPEKPHITHE BEPXHEro 3Taxa NyTeM YcT-
poicTBa Tensioro uepnaka (mpemnoxkenue MHHUTIII).
Tocaepnuit npeacraBaser cobof HEOTAILIMBAEMBIH TEXHH-
YECKHH ITaXK HaZ BEPXHHM MHUJIBIM 3TaXKOM, B KOTODHIH Bhi-
BOIHUTCS BHITSIXXKHO# BEHTHJAIHOHHBIE BO3JYX OT BCEX pac-
MONOMEHHEIX HHXeE KBapTHP. ITOT BO3AYX OTBOAHTCH H3
TenJoro yepjiaka obuieil Ha CEKLHIO BHTAXHON BEHTHJIALH-
OuHol waxtoil. Ilpn 5ToM B TelIOM YepAake 3a CUET Tenia,
BHOCHMOTO BEHTHJALMOHHBIM BO3JyXOM, YCTAHABAHBAIOTCA
TeMHeparyphl, NPH KOTODHX TENJONOTEPAMH uepe3 nepe-
KPLITHE BepPXHEro 3Ta)ka MOXHO npewebpeun. lna nocrtu-
¥eHHs] TaKOTO TEIJIOBOTO PeXHMa, HanpuMep B 9-3TaxKHOM
8JaHHH, CONPOTHBJIEHHE TENJONEpesaudl KpOBJH Haj Ten-
JIbiM uepnakoM, no aanHeiM LIHWMSIT xunamma, nomxso
6uTe Ha 25—3809, Memblue, YeM uepAAYHOrO nepeKpHITHA
npH o6buuoM yepnake [38]. K ToMmy e npu TakoMm KOHCT-
PYKTHBHOM DELUEHHH HCKJIOYaeTcs HeOGXONMMOCTb BHIBOIA
Hepe3 KPOBJIO MHOFOUHC/IEHHMBIX JIOKAJBHBIX  BBITSDKMBIX
BEHTHJIALHOUHLIX KAHAJIOB 1 CYIIECTBEHHO COKPAHIAETCS Tie-
PHMETD 3aJIe/IOK KPOBEJBHOTO KOBpa B MeCTAaX NPHMMIKA-
HHSA €r0 K BEPTHKAJbHEIM MNOBEPXHOCTAM, T. €. yMEUbILAETCR
YHCJIO NOTEHUHANBHHX MECT NPOTEYEK YEPE3 KPOBJIO.

TlpoBesienoe ONBITHOE CTPOHTENBCTBO M IKCILIyaTALHA
MHOTOST2XKHBIX 3/IaHHH C TEIJILIM YEpIAaKOM NO3BOJIAIOT pe-
KOMEHJIOBATL €F0 NPHMEHEHHE C YYETOM MECTHHIX yCJOBHE
HE TOJIbKO B HOBOM CTPOHTEJIBCTBE, HO H B KaNHTAJbHO pe-
MOHTHPYEMBIX CYLIECTBYIOUIHX 3MAHHAX,

TensonoTepd uepes noJl HUNKHETO ITANKA NPHMEPHO paB-
HBl TEIJIONIOTEPSIM 4€pe3 IOTOJIOK BEPXHEro 3taxa. OHH Mo-
TYT OPOUCKONHTL YEpe3 HeOTATVIMBAEMOE MOANOJABE H NOJ-
BaJl HJIH yepe3 IPyHT, KOrfia Ha HeM PacnosioxeH noJ. B no-
C/E[HEM CJyYae YMeHbileHHe TENJONOTEePh MOXeT OHITh
JOCTHTHYTO NyTeM yCTPOMCTBa TENJOHIOAANHMU (PyHAaMenTa
H N0JIa OKOJIO HaPyXHOH cTenn (cM. prc. 1.23). Dtor npu-
€M IIHPOKO MpHMEHseTCH 3a py6exom, B yacrHoctr B CHIA,

Tlpy wamuuy NOANOMbSA MAH HEOTANJIMBAEMOTO MOJABAIA
HaJio BHUMATENbHO CJEJIHTh 3a CTENEHbIO OTKPHITHA NpOAY-
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XOB, a NPH 3KCTPEManbHBIX MOpPO3ax H FepMETHUYHOCTBIO HX
S3aKpHITHSL. -

UpesMepHas BEHTHAALHSA NOANOJIbA H HEOTAIIHBAEMOTO
nojjBajja MOXKET MPHUBECTH HE TOJbKO K YBEJHYEHHIO TEIJIO-
noTeps yepes HOJI, HO H K YXYAUIGHHI0 MHKDOK/IHMara B
HI)KHEM 5TaXX€ BCJEICTBHE IOHMMKEHHsi TeMNepatypu Io-
BEPXHOCTH HOJa, KOTOPas HE JOMKHA OHITb B KUJABIX 10-
Max Gonee yem Ha 2°C MiKe TeMOepaTypbl NOMELIEHHS.
Kpome TOro, upesMepHOe CHHXKEHHE TEeMNepaTypbl MOMeT
npuBecTH K 3aMep3aHHio BOAE B TPYGONpoOBojax oOTomJe-
HHS, KOTOPHE€ NPH KBapTHPHOM OTONJIEHHH MaJO3TalKHbIX
8 aHHil YaCTO NPOKA3ZABIBAIOT B HEOTAIIHBAEMEIX NOANOJbAK.

BxojB3/aHHe IPH €r0 HEHCNIPABHOM COCTORHHH MO~
KeT CosfiaTh CyLlecTBEHHBlE TEIJIONOTEpH H JaXKe, Kak No-
Ka3aJH 3KCTPEMaJjbHble MOpO3bl, DACNpOCTPAHHMBLIHECH HA
HekoTOpo# uact# Teppwropun CCCP B 1978—1979 rr.
(MockBa, Jleuunrpal, YJbHOBCK M Jp.), ONACHOCTb Jis
3aMEp3aHHsl OTONHTENBLHOrO OOCPYZOBAHHSI Ha JIECTHHYHBIX
KJEeTKaX.

HauGosee XxapakTePHHIMH HEHCIPABHOCTAMH  BXOROB,
yapie BCTPEHAIOUIUMHCSH B MHOTOSTAXHLIX 3RaHHUAX, ABJS-
JOTCA CIOMaHible MPYMHHB ¥ HE3aKpHBAKLIHECs JBEpH,
pas6HTHe OKHA B HHX M T.I. FIMEHHO 3TH HEJOCTATKH CO3-
Lal0T BOSMOMHOCTb DasMOPaKHBauHs TPYG M OTONHTENb-
HHIX NPHGOPOB, CyIUECTBEHHBE JOTOMHUTE/NbHEIE TEfJioNo-
TepH ¥ HapyiHeHHe KOMGOPTHOCTH MHKPOKJHMaTa B NEPBLIX
3ITaMaX KBapTHP.

B cBsia# C 3THMH HEIOCTATKAMH B HEKOTOPHIX CJydasx
NHITAIOTCA HHTEHCHGHIMPOBATL OTONJEHHE JECTHHUNBIX KJle-
TOK, NTO HEJAONYCTHMO, TAK KaK NPHBOAKT K HeOOOCHOBaH-
HOMY yBEJHUEHHIO PacXolia Tena.

[as ymenpienns Tensionoreps 4epes BXOAB HX HAJO
nepxaTh B 06pasuoBoM nopsake. Haaexuoh samuroit npo-
THB «BPHIBAHHS» HaPyXHOIO BO3AYXA HA JIECTHHYHYIO KJET-
Ky, KOTOPOE NPOHCXOJHT 0COGEHHO HHTEHCHBHO B MHOTOITAXK-
WBIX 3/IaHMAX HPH HHM3KHX HAPYXHHIX TEMIepartypax H3-3a
nosyuaniNerocs Npx sroM GoOJBIIOTO TEIVIOBOrO HAaNopa,
apasercsi TaMbyp. O MOXET OHTb OAMHADHEIM MJH, 4TO
ocobenno nenecoobpasHo B pafiOHax ¢ CypOBHM KJIHMATOM,
JIBORHBIM, NP 3TOM AJnHa TaMbypa NODKHA OOecreynTh
LIJI030BAHHE, T. €. MCKIIOUEHHe BOSMOXHOCTH OJHOBPEMEH-
HOro OTKPHITHS IBYX IBeped. <

K coXkalienuio, BO MHOTHX JIOMaX MOXHO BHJIETb BXOX-
nele ABepH Gouniliofl BucoTh (3 M H Gosee). DToro He cie-
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AYET [eJaTh, TAK KaK YePe3 HHX BPHIBAETCS GoJibliee Kojiu-
4ecTBO HapyxHOro Bosayxa. [loaToMy oTkphiBamomascs
4acTb JBEPH MOXET MMeTb BRCOTY 2,25 M, Kak KBapTHpuas
neepe. Eci no apxuTekTypumIM cooGpakemusiM TpeGyior-
Csi BXOZWbie JiBEPH GOJBLIOM BHICOTH, TO BEPXHAS HACTh
BXOIHOTO NIBEPHOrO NpoeMa MoOXKerT OHTh 3anojiyeHa HEOT-
KPHIBAIOLMMHCS HMJH 3aKPHIBAOLIMMHCA OTAEJbHO (NpH
OOLIYHBEIX YCJOBHAX 3aKPHITBHIMH) CTBOPKAMH.

Jins yayuuienss BO3AYLIHONO M TEIVIOBOIO PEXHMA MHO-
TOSTZAXHHEIX 3Jiauuii CyIeCTBEHHOE 3HaYeHHe HMEEeT repMe-
THYHOCTb JiBepell, COOOLIAIOMMX KBAPTHPH C  JIECTHHYHOM
kiaeTkoil. TlostoMy BecbMa uesecooGpasHa repMeTHsaiHst
NPHTBOPOB ABEpPH YNPYruMH NPOKJAjKaMH. ¥CTPORCTBO
JIBOHHBIX JBEPEH, YTO MOXKHO fiejaTh H B  CYILECTBYIOLIMX
3[laMHAX, TAKIKE NOBHILAET TIePMETHYHOCTb, TMPH 3TOM B
HUX TaKXKE MOMET NpelyCMaTPHBaTbCs FePMETH3auus Npu-
TBOPOB.

CyiecTByeT NpakKTHKa, HANPHMEP B JXHJMIIHOM CTPO-
urensctBe BHP, yerpoficTBa HeoTansinBaeMBiX JIECTHHUHBIX
KJIETOK. B 3ToM cjiyuae B HUX, B 33aBHCHMOCTH OT KOHCTPYK-
THBHO-IVIAHHPOBOUHBIX OCOGEHHOCTER KaXKIOro sJAaHHs, yC-
TaHABIHUBAETCS HECKOJbKO NMOHHMKEHHAS TeMNepaTypa, a
OTONUTENbHHE YCTPOHCTBA B KBADTHPAX PACCUMTHIBAIOTCH
Ha BO3MEHIEHHE TEMJIONOTePb OTPaxACHHH, pPasAEJAIOHIHX
KBAPTHPY € JectHuunoli kierkod. IlostoMy ycrpoiictso ne-
OTANJIMBAEMOH JIECTHHYHOH KJETKH He CKA3BIBAETCS Ha MHK-
POKJHMaTe KBapTHp. BMecTe ¢ TeM NpH 3TOM CHHXAaIOTCA
ofIlHe TENJIONOTEPH 3[aHUA H, BHIHUMO, U3-32 CHMIKEHUS
TeMnepaTypel Ha JIECTHHYHON KJETKE YMEHBIIAETCH 3anax
OT MNPOXOJHINMX TaM MyCODONPOBOJIOB,

O6beMHO-NJaHHPOBOYHB € pelleHHs  3jaHuil
TaKXe BAMAIT Ha HX Tenmonorepu. B obuem Buse s10 BaH-
AIMHE XapaKTEPHIYEeTCH BEJHYHHOH, onpepeasiomedi OTHO-
HIEHHE CYMMapHOH [MJOMajiy OXJaXI2oIMXCH NOBEPXHOC-
Teji 3naHuA K ero o6peMy: uem Gosbllle 9Ta BeduyHHa, TeM
GoJiblje yIeNbHBIE TENnaonoTepH H Haobopor, Ocobeuno 3a-
METHO 3TO BJIHMSIHHE Ha 3[laHuAX Hebonapuioro o6beMa. Aua-
JIA3 NOKa3hBaeT, YTO NPH yKPYNHed#uu HeGOJbIUHX 3/aHHi
YMEHbIIEHHE PpAaCXOjia TemsNa Ha WX OTONJEHHE COCTABHT
25—30%.

Tak, cyMMmapubie TEMJONOTEPH OMHO3TAMKUOLO OIHO-
KBapTHpHOro noMa obme#i Kybarypoit 320 M%, nso6paxcen-
voro Ha puc. I1.2 (6Ges BTOpoOil CHMMETPHYHOI MOJOBHMEL,
He flokasalHOH Ha DHCYHKE), NIDH Hapy)XHOH TeMmmepaType
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munyc 30°C cocrasasior 11 600 Br. TenvioBasi xapakTephc-
THKa NpH 3TOM Gyner paBua
11 600:320 == 36,3 Br/»M.

Ecsi, coxpaHssi ILIAHHPOBKY KBapTHPH, STOT JIOM cje-
NaTh CAMMETpHUHHM JBYXKBapTHpHBIM, TO €ro kybarypa
coctaput 640 M3, tensonotepu 20000 Bt, a TensioBas xa-
PaKTepHCTHKA

20 000:640 = 31,3 Br/us.

Eciu npd 9TOi )Ke NJAHHPOBKE KBaPTHP NPEBpPATHTH
yKa3aHHB 0M B YETHIPEXKBAPTHPHHIH C  PacloNOXeHHeM
JIByX KBAPTHP B NEPBOM M ABYX KBapTHP BO BTOPOM 3Taxe,
TO ero xybaTypa coctaBut 1280 M3, Tennonorepn 3500 Br,
a TEMIOBas XapaKTePHCTHKA OKaXeTCst

35000:1280 = 27,8 Br/»®.

Ecau npumate 3a 100% pacxon tensia Ha OTOMJEHHE
KBapTHpPH B NEPBOM CJy4ae, TO BO BTOPOM M TPETBEM OHH
coctapst 86 H 75%.

TakuM 006pasoM, IJini yMeHblUEHHS Dacxofia Temjia Ha
OTONJIeHHE CTPOMTEJBCTBO OHOKBAPTHPHEIX NOMOB 63 yue-
Ta ApYrdX (aKTOPOB CJelyeT NPH3HATh HEPAlHOHAJBHEIM.
Bosee BHIOMMBEIM B 3TOM OTHOLUEHHH CleJyeT CYHTATb Ye-
THIPEXKBApTUPHEIE JoM. Ilpn STOM KaXnas KBapTupa Ha
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Puc. V.7. [lnaH THNOROFO STAXKA ‘}
JRHUAOTO  [OMA,  OTIHSAIWErocs
TIOBLIMEHABIMH TENJONOTEPIME
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nplz.nera!omeﬁ TEePPHTOPHH MOIKET HMETh CBOi npuycanel-
HBIfi YYaCTOK JOCTATOUHON IJIOWAa H. E

B pajie ciyuaeB # B MHOTOSTAXKHEIX JIOMaxX NyTeM H3Me-
HEHHA O6HEMHO-IVIAHMPOBOYHOIO PEIUEHHS TAKXKe MOXKHO
ZIOCTHYR HEKOTOPOji SKOHOMMH Tensia. Hanpumep, wa puc.
V. 7 nokasaHa NJaHHPOBKa THIOBOro sTama. Obmas pac-
HeTHas IWIOWA/bh OXJAXNAIOUIHXCS HADYXKHLIX CTeH B HeM
cocraBiser 290 M2 npu nuowanu noNMa, 3aKIOYEHHOR B
STHX CTEHaX, 540 M2 Mexy TeM, ecaM jjis ITOH pacueT-
HOi MJIOIa K NPHEATb TJIAH 3TaXa NPAMOYTONbHON GOPMEL
¢ r1y6unol xopnyca 15 M, TO AnR NoJAyueHHs NAOUALH HO-
s1a 540 M® nIomaAs cren coctaBuT 230 M2 (DpH TO e CyM-
MapHoji INIOIA/H OKOH H HapyXHbix spepedi 50 m2). Ilpu
9T0M OOIIHE TENJNONOTEPH A5 NPEAJATAEMOTO BAPHAHTA
GyAyT MeHblle, ueM IpH IVIAHHPOBKE, NPEACTABACHHOH Ma
puc. V.7, na 129,.

V.3. DKOHOMHS TOIJIMBA 8a CYeT
YMEHbIHEHHS ero Pacxofa
npu BHipaboTKe Tenna

) BripaGotka Tenaa Ais TensocHaGxenus 3fanuii
NpPOHSBOAUTCA B OTONHTE/bHLIX NEYax, KBAPTHPHEIX TeHepa-
TOpaX TemJa, MECTHHX KOTEJBHBIX H KOTEIBHBIX LEHTPAJH-
30BaHHOTO TEIVIOCHAGKeHH s,

- HanGosmiwan skonomust tonmmea npe Bhpabotke Tena
(no 25—30%) nosyyaerca B cncTeMaxX LEHTPAJHSOBAHHORO
TENIOCHAGKEHH s, OCOGEHHO IPH  KOMGHHSPOBAHHOI BHIpa-~
GoTke TeMJa H 3JeKTPHYECKoil snepruH. K ToMy e npu
STOM CYIIECTBEHHO YMEHbLIAIOTCH TPYLOBHE 3ATPATH Ha BH-
paboTKy TenJa M H3-32 YMEHBLICHHS] KOJHMUECTBA CIKHIae-
MOrO TOIJHBA CHHKAETCA 3arpsa3HeHHe BOIMYIIHOTO Gac-
cefina., YMeHbLienHe 3arDASHCHHR OKPyXKarollel Cpenkl fo-
CTHTAETCR MNyTeM NPUMEHEHHs] OUUCTKH YXONSMMX JBIMOBBEIX
Fas30B, yCTPOMCTBa BLICOKHX JBIMOBHIX TPy6, a Takke pac-
gz.nomemm KOTEeJBHEIX 3a NPEfieiaMy CeJTHTeOHOR TeppHTO-

. )

B KPYHHBIX HCTOUHHKAX TelUla CXKHTauHe HH3KOCOPT-

HHIX TOI/IMB BO3SMOXHO C MEHbIUMMH NOTEPAMH, YeM B Ma-
Jbix. F1osTOMy HEOGXOMHMMO BceMePHO CTPEMHTBCS K PACHDO-
CTPAHEHHIO LEHTPAJH3OBAHHOTO TENJAOCHAGKEMHS, B TOM
QHCJIE H B CYILECTBYIOUIHX MAJO3TAXHLIX 3[aHHAX, €CJH
OHH DACTONOMEHB HEJAJIEKO OT HapPyXHBIX TeIMIOBHIX ce-
Tefi. HanGonee npocTo B MM/ILIX MaN0ST2KHEIX OMAX, NPy~
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COSAHHACMBIX K LEHTPAJIH3OBAHHOMY TelJIOCHAGKEHHIO,
NpUMEHSTh KBapTHPHOe OTOIUIeHHE (TenviocHaGenue).

Ommaxo B psje clyyaeB, B WacTHOCTH, H3-3a ManoH
NJOTHOCTH ° 3aCTPOMKY, YCTPOHCTBG HEHTPAJIH3OBAHHOrO
TenslocuaGrkeHnsl OKaskBaercsi HepeHrabeqpHuM. HMuoraa
OHO HE YCTPauBaeTcs H He pa3sBHBaeTCsl M3-3a HENOCTATKa
Tpy6 LN NPOKJAJKH HAPYKHBIX TEIVIOBHX ceTell H HEKO-
TOPHX APYTHX NPHGHH,

B MasosTaxHBIX 3[IaHHAX, He NPHCOEIHHAEMBbIX K LEHT-
Panu3OBAHHOMY TENJOCHAGXKEHHIO, yalle BCEro NPHMEHsIoT
neuoe OTONJEHHE, NPH TBEPAOM TONJHBE — NpEHMYILECT-
BEHHO C NeyaMH NepHomuueckoro peficreust. OnHako Takoe
pelueHie He ABIAETCA ONTHMAJIbHBIM.

TlpH KeBO3MOKHOCTH YCTPOHCTBA LEHTPAJHI0BAHHOIO
TenJoCHAGKEHHs] ¥ LEHTPaJbHOTO OTOIVIEHHs! Gojee peje-
coo6pasHo yCTPaHBaTh BMECTO NEYHOr0 KBapTHPHOE OTON-
neHde (TensocHaGXeHHe) CO CBOHM [EHEPATOPOM TemJa.

TpenmymecTBa KBapTHPHOrO OTOIVIEHHs (TenJocual-
KeHHsl) npHBeJH B HOC/NEJHHE FONB K €0 pacnpocTpame-
HHIO He TOJBLKO B CTPOSIUMXCS, HO H B CYLIECTBYIOUHX SAd-
HHUAX BMeCTO Neyroro oronsenus. Ilo HaHHBIM aHKETHOTO
onpoca, NpoBejeHHOro Akalemuell KOMMYHAJbHOr0 XO-
anfictBa, B 1978 r. B nekoTopHX o6nactsix (opbKoBcKasi,
Owmckasi, .CaxaZiHCKasl) OTONJIEHHe C KBAPTHPHBIMH reie-
paTtopaMH Telila NPUMEHSTIOCH B 20—459% Bcex Maslo3TaX-~
HbIX 3faHHil FOPOJOB, paGounx NOCENKOB K CEJBCKHX Ha-
CeJleHHBIX MecT.

Jlan yMeHBIIEHHS 3arPRSHEHHR BOSNYHIHOA Cpejst NMpo-
JIyKTaMH CrOPaHHs B JEHEHTPAJH30BaHHBIX HCTOYHHKAX
TemocHabKenns 1e1ecoo6pasHo HCNOJb30BaHHE HCKYCCT-
BEHHBIX MAJOABIMHHX (OGOralleHHHX YroJbHbX) TOILIMB
Tuna kap6omokca, IHCTHPEKCA H AP.

VunThiBas 3KOHOMHUIO TOILINBA, KOTOPYIO MOXET JaTh Nno-
BHILIEHHE €0 KayecTBa MpH MCHOJb3OBaHHH B YCTAHOBKaX
JIeHEHTPaH30BaHHOIO TellNoCHAGKeHNs, yMeHbllene Tpy-
JIOBHIX 3aTPaT Ha BHIPAGOTKY TeNsa M SKOHOMMYECKWH 5(¢-
(eKT, MOXKHO YTBEDXAaTh, 4TO HCIOJb30BaHHe KalHTaJso-
BJOXeEHHE 151 oforalllenus! TBEpAOro TOIIHBA MOXKET OKa-
3atbes Gosiee 3(h(eKTHBHBIM, U€M HCNOJIb3OBaHWE TEX HKE
KanHTaJIOBJIOXEHHH Ha pasBHTHE NOOBIYH TBEPAOTO TOILIH-
Ba # ero nepeposok [31].

Hapsiny ¢ #e0GXOMMOCTbIO NOBBHLIEHHS! KAYecTBa TON-
JHBa J/Isi KBAPTHPHBIX TeHEPaToOpPoOB TeIJla H JUisl MECTHHX
KOTeJbHBIX CJIefiyeT CIeIUTb 3a TeM, YTOOH NOCTaBaseMud
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BUJIH TOMJHMBA COOTBETCTBOBAJIM TeM BRJaM, Ha KOTOpPHE
paccyuTaubl reHEPaTOpH TENJia H, B YACTHOCTH, KOHCTPYK-
LME HX TONOK.

IIpy OTCYTCTBHH Ka4YeCTBEHHOFO TONJMBZ, HA KOTOPOM
MoryrT paboTaTh T€HepaTOpHl Tenjia KBapTHPHOIO OTOIJie-
uHs 6e3 HenpephIBHOro HabJOfeHHs 3a TONKOH, MOTYT HpH-
MEMATBCA CHCTEMB! BOARHOTO KBaPTHPHOTO OTOMJIEHHS ¢ yBe-~
JIMYEHNON EeMKOCTBIO, JOMYCKAIOLIHE HEePHOLHYECKYI0 TOMKY

T (em.m 1.2).

Onuako H3JNOMKEHHBIE BHILlE NPEUMYyINecTBa H, B 4Yact-
HOCTH, S5KOHOMHSl TOIVIHBA B 3TOM Cjy4ae Moryt OHITH joc-
THTHYTH B MEHBILEH CTENeHH.

V.4. JKoHOMHES TenAa 3a cueT
NpHMEHEHHS CHETEM H YeTpoiicTs,
obecr IOIHEX YMEUB €ro pacxona

OcobeuHo BeJHKH NOTEpH TeNJja, HHOTHAa BHI3bI-
BAIOIUHE H OTPULATENbHHE 3dekT AeficTBHA, B CHCTEMaX
LeHTPaJU30BAMHOrO Temiochabxenus.

Hau6onee xapaxTepHbM npUMepOM NOTEPH TeIJa Aas
PacnpoCTpaHEHHBIX y HAaC ABYXTPYGHBIX CHCTEM TEIJIOCHAG-
WKeHHs] ABJAETCA NEpPerpes OTAIVIMBAEMBX TOMELIEHHE! B
TENJIb TEPHOA OTOMHTEABHOTO CE30Ha, KOTNa TeMNepaty-
pa ropaueli CeTeBO BOAM /IR TOpAYETro BOAOCHabxeHHMs
noaxHa Gerte 70°C, a s OTOMJEHHS — 3HAYHTENBHO HH-
xe (110 30—40°C). 310 BHIBHBAET HE TOJBKO HONOMHHUTEINb-
uble norepyu Tenna (2—49% rooBOoro pacxofa Ha OTOMje-
HUE), HO H CYHIECTBEHHOE, YACTO NPOAOJIKHTEJIBHOE, HHOT-
Ila HEONYCTHMOE YXy[IUeHMHe MHKPOKJIMMaTa, OCOGeHHo
HENPUATHOE, KOTJa STOT NEPErpeB HeJb3sl CHATb OTKPHIBa-
ureM okou. Ilpuuus HEBO3MOXHOCTH OTKPHIBaHHS OKOH
MOXeT OHTb MHOrO: TNPOHHKHOBERHE YJHYHOTO Iy~
Ma B noMeHieHde, ocOGEHHO HENMPUATHOE HOYLIO, Hajiugie
6GOJBHBEIX M MaNieHbKHX fieTell B OTANJIHBaeMBIX TIOMEILEHHU-
ax 1 T. 0. K Tomy 3ke ypeameproe nposeTpuBanye NOMeHIeUi
yepe3 OKHa B HEJTHHI - IEPUOJl MOXKeT NMPHUBECTH K 4pes-
MEDHOH CyXoCTH BO3JlyXa B HHX, 4TO BDPENHO BJHSET Ha C8-
MOYYBCTBHE Y€JIOBEKA,

TlonoGuore posa neperpeBrl, NPaBaa KPATKOBPEMEHHDIE,
6EIBAIOT U MO JIPYTHM NPHUKHAM: 3anas3fplBalue CHMXKEHHS
TeMNEPATYPHl BOJbL, NOCTYNAIOHIEH K OT/NAJMEHHBM NOTPebH-
TENSM, H3-32 TOTO, UTO B CHCTEMax C GOJbLINM pajHycoM
ReHCTBUA OHA HaXOMHMTCA B NYTH OT HCTOYHMKA TENJa B Te-
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geHHe HECKOJLKHX 4acoB; JieficTBHe COJIHEYHOH pajHaluH,
KOTOpan NaeT JONOJHHTE/IbHHE TeIUVIONOCTYIUICHHS B IoMe-
LIIeHHs, BHIXOJSUIHE OKHAMH Ha COJHeYHYIO CTOPOHY (3Ta
pajuanus GhiBaeT OCOGEHHO CHIIBHOM BECHON); HepaBHOMep-
HOCTb H3MeHEHHsl OXJaX<eHHil, BHOCHMHX B NOMeELIEHUs
HUGUIABTPYIOLINMCA BO3AYXOM H3-38 BETpa H TENJOBOrO
Haropa H Ap.

VYKasaHHBIE HENOCTATKH MOXHO YCTPAHHTB C IOMOHILIO
aBTOMaTH3alHH PaboTH CHCTEM, KOTOPAas MOXET OCyHIecT-
BJAATHCA HA PAasHBX YDOBHAX: B LEHTPAJbHEIX TeIJOBBbIX
NYHKTaX, TAE pasjeqsercd TEmJo, HAyHiee Ha OTONJEHUE H
ropsidee BojiocHaGXeHHe, 4TO JIOMYCKaeT PasiebHOe pery-
JUpoBaHHE NOLAYH TEeNJa Ha 3TH noTpebuTesk; B HHIHBUAY-
anbHBIX TEIIOBBLIX NYHKTax, I Npu nodacajguoM paspese-
HUH CHCTEMB OTONJICHHS! MOXHO pPeTyJIHPOBATh NoAady Ten-
J1a 10 NOMEeLIEHHAM, BHIXOAAILUM Ha pasHbe dacandl, U Ta-
KHM 06pasoM yuHTHIBaTh HeHCTBHE CONHEUHOH paiMauuy H
BeTpa M, HaKoHel, C MOMOLIbI0 aBTOMATHYECKHX KDaHOB-
pPeryJaTopoB, ycTaHaBiMBaeMhX HA NONBONKaX K OTOMOH-
TeJbHBM NPHOOpaM, KOTOphie nefiCTBYIOT C y4eTOM Bcex
COCTABAAIOLUIHX TEMJI0OBOro GajiaHCa NMOMELICHHS, B TOM YHC-
Jie ¥ UMEIOIHXCA B HHX OBLITOBHIX TENJOBHINEJICHHH.

OGopynoBanue CHCTeMbH aBTOMATH3alHH J/in BCEX Tpex
ee ypoBHeji paspaboTaHO M HCCJIEJOBAHO B PA3NHYHEIX MO-
nudukanuax. OfHako LIHPOKOE BHEAPEHHE €ro 3ajlepXKuBa-
eTcs H3-33a OTCYTCTBHS MacCOBOrO NPOH3BOZCTBa MpHGOPOB
aBTOMaTH3aLHH, PEeMOHTHOH 0askl, a TaKxKe BHICOKOKBAJIH-
(pHUHPOBaHHOro NEpCcoHasa /A €ro oGCAyXHBaHHSA.

TlosroMy mjas SKOMOMHM TenJa, HapsiLy € pasBHTHEM
CHCTEM aBTOMarW3alMM OTOIJIEHHS, Nenecoobpaso Takoe
€ro ycTpoHCTBO, MPH KOTOPoM O6ecnieuHBajiach 6l BO3MOXK-
HOCTb PYYHOTO PEryJHMpoBaHMsi NOJAyH TeIJa C TMOMOHIBIO
PEryaupOBOYHEIX KpaHOoB. OIHa U3 KOHCTPYKIME TAKUX Kpa-
HOB [I1 OIHOTPYOHBIX H JByXTPYGHBX CHCTEM NOKasaHa Ha
puc. V.8,

B ¢Bf3d ¢ HELOCTATKOM BHINYCKA MPOMBIILIEHHOCTHIO Pe-
TyJIMPOBOYHBIX KPaHOB XOpOLUEH KOHCTPYKUMH NpEAnoYTH-
TeqbHa YCTAHOBKA KOHBEKTOPOB, MMEIOMINX KJIanaH, pery-
JHPYIOWHA TenooTAayy npubopa H3MEHEHHEM KOJHYeCTBa
NPOXOAALIEro Yepes Hero Boaziyxa (puc. V.9.).

VcerpofictBO KBADTHPHBIX CHCTEM OTOILIEHHs!, NPHCOE[IH-
HeHHEIX K LEHTpaJH30BAHHOMY TelIocHabxenuwo (cM. n.l7,
ctp. 52—62), no3BONAET YMEHbIUMTL KOIUYECTBO YCTAHAB-
JMBaeMOl PeryJMpOBOYHOH apMaTyphl H OGJEryMTb MHJb-
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Puc. V.8. Peryaupy-

0lMe KPAHE JAS CHC-

TeM BONSHOFO OTONMIE-
s

@ — ORHOTPYGHRE, BhI-
nyckaembii  Kapaua-
POBCKHM 88BOAOM
Inasmocerpos; 66—
IBYXTPYOHBH, paspa-
Gorannaly LTHHHATT
HIHXeHepHOTo  oBopy-
noBaHus

IaM pEryJHpOBaHHe MOAAYH Tellna, MOCKOJBKY 3TO MOXKHO
Oyner NPOMSBOAMTS ' OAHHM-AByMsi KpaWaMH Ma KBapTupy.

B ManosTaMHBIX 3/JaHUAX, TZie NPHMEHSIOTCA CHCTEMH
KBapTHPHOTrO OTOILIEHMsl C FEHEpaTOpaMM Tella M MpHcoe-
[HHeHHBIE K LEHTPAJH30BaHHOMY TeIOCHaGXeHHIO, YIJo-
BHIE KOMHATH, KAK HNPaBHJO, COCTABASIOT CPaBHHTEJbHO
Gonpliyl0 yacTh OT BCEX KOMHAaT, HAXONSHIHXCA B 3/IaHUH.
Tensonotepd B 9THX YIJOBHIX KOMHATax MO CPAaBHEHHIO C
OOCTYNAIOIUMH B HHX OHTOBBIMH TENJIOBRIEICHHAMH H COJI-
HEYHOH DaZiMallHed 3HauHTeNbHO GOJbilie, YEM B HEYIVIOBBEIX
KoMHaTtax. ITlosToMy HeoGXONHMOCTb OTOIVIEHHs 31laHH#, B
4aCTHOCTH, HAYAJO ¥ OKOHYAMHe OTONHTENBHOTO CEe30HA ON-
penenseTcs TEeNJOBBIM pPEeXHMOM YIVIOBHX KoMHat. Ecan
6bl, onpefieifisi STOT PEXHM, OPHEHTHPOBATLCA Ha HEYIJIO-
BHIe KOMHATH, TO MOXHO OBLIO OBl COKPATHTb OTONHTE/b-
UEI NEPHOA H NOJYYHTb ONPEJEJEHHYI0 SKOHOMHIO TEIJIA.

Jins BOSMOKHMOCTH COKpAIleHHs OTONUTENBHOrO NEPHO-
Ha nesecoofpasyo PEKOMEHJIOBATb YCTAHOBKY B YIVIOBBIX
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Puc. V.9. Konsexrop «Koméopr-20»
1 — pyuxa per 0 2— CTeBKa ; 3—ock pe-
¥ 4— pery KAanad AANf H3MEHEHHMS] KOJUYECTBA

TIPOXOASIUETD uepes npubop noanyxa:;’ S—HarpepaTe/bHL MeMeHT (nBe opeGpeH-
HEl¢ IIaCTHEAMH TPYGHl RHAMETPOM 20 MM)
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KOMHATaX BPEMEHHO BKJIOYAEMBIX SJEKTPOOTONHTEBHBIX
NePeHOCHHX NpHOGOPOB, HanpHMep, HaJeXKHBIX HOXapoGe-
30NaCHBIX U BRICOKOTHTHEHHYHBIX MACHAHHX pajuaTopoB.
Hx nepuomnyeckoe Bk/IOYeHHE TNPH HepaGOTAIOUIEM OTON-
JleHHH, OCOGEHHO B CHCTeMAaX, MMEIOIHX CBOH IKCIUyaTH-
PyeMuIl CAMHMH KHJBIAMH TEIVIOr¢HEPaToOp, NO3BOJHT IO-
JYYHTb HEKOTOPYIO SKOHOMHIO TeIia.

Jlnist 3KOMOMHH Tella BO BCEX OTANMBAEMBIX NOMEILe-
HHAX DEKOMEHJYeTCs YCTauOBKa 9JEKTPOOTONHTENbHHIX
npHGOPOB-IOBOJYHKOB NPH HajHuH# (OHOBOH © PaCCYHTAH-
HO#i Ha TeMnepatypy 13—15°C HeperyanpyeMol cHCTeMH
otonsiesHs. TIpH 3TOM 3KOHOMHSL TeIsia MOXeT GHITb NoJy-
YeHa He TOJILKO 3a CYeT COKPANIEHHS OTONHMTEJBHOTO HepHO-
Aa, HO H 3a cuer Gojee THOKOrO PEryJHpPOBaHHA NOAAYH
Tellla B HOMEIUEHHA € NOMOIIBI0 aBTOMATHSHPOBAHHLIX NO-
BO/NUKOB. Onsiata MO CYETYHKY PACXOLyEMOH Ha OTOimJje-
HHe 3JIEKTPOIHEPTHH OyNeT CTHMYJHPOBATDL XHJBLOB K 3KO-
HOMHH Temna.

Tlpu pacuere naomany NOBEPXHOCTH OTONUTEJBHEIX NPH-
60POB MO NOMEILEHHAM HEOGXOAHMO YUHTHIBATL HEOAUHAKO-
BO€ COOTHOLUEHHE TemJOnoTepb ¢ GHITOBHIMH TENJIOBHIfEJiE-
HHAMH H TeIVIONOCTYIJIEHHAMH OT COJHEYHOH panuauud B
YIJIOBBIX M HEYIVIOBHIX NOMeHIeHHAX. J3TO OGCTONTENbCTBO
Takxe NpeicTaBiseT co6oit JONOMMHTENbHYIO NPHUHHY He-
O6XOIMMOCTH MOHTAaXHOH DETYJHPOBKH CHCTEM OTOILIEHHS,
KOTOpas, K COXAJEHHIO, B HACTOSILGE BPEMS HE NPOH3BO-
IHTC. Mexny TeM DPesyJbTaThl TAKOH DeryaHpOBKM MOTYT
NPHBECTH K HeoGXONMMOCTH YCTAHOBKH — AONOHHTESbHBIX
OTONHTEJIBHEX NMPHOGOPOB B OTAENbHLIX  (BHINAAAIOIHX M3
O6LIEro TeMNEPaTyPHOTO DEXHMa) NOMEILEHHAX, 0 KOTO-
pHM B HPOTHBHOM CJyuae yCTaHaBIMBaeTCsi PEXHM OTON-
JienHs BCETO 3/lauis ¢ NepPerpeBoM OCTAMBHEIX NOMeELIeHHUH,
a Cje10BaTeNbHO, U CYLIECTBEHHBIM NEPEPACKOAOM TenJa.

Bonbiuoif pacxops Tenaa, OCOBEHHO B MHJIBIX JOMAXx,
NPHCOERMHEHHBIX K LEHTPAJH3OBAHHOMY TEIJIOCHa0XeuuIo,
HJeT Ha ropsYee BONOCHaGxKeHHMe, HanpuMep, B Mockse
pacxoj TenJla Ha ropsuee BOOCHaGMeHHE B TONOBOM pas-
Flessie yxe noctur 36—399 pacxofa Temsa Ha OTOIJIEHHE

CylecTBeHHyI0 SKOHOMHIO DacXofia TemJia MOXET AaTh
COKpalleHHe ero HeoGOCHOBaHHO GOJILLIOTO —NOTPe6jeHHs
NpH UEHTPAJHIOBAHHOM TEMJOCHAGXKEHHYU. 3aBLILIEHHE NO0-
Tpe6seHts ropsaYel BOJBI B 3THX YCJOBHAX MOMKHO BHAETb
Haxe B HOpMax npoektHpoBanusi (CHuII), korophe ycra-
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HaBAMBAIOT €XEIHEBHbIH pacxof ua onuoro xurens 100—
110 ajcyr (10—11 Benpep). Bmecte ¢ TeM, ecad AJsi Fops-
4ero BONOCHAOMKEeHHs YCTaHABJIHBAIOTCA BaHHbLE, TasOBHE
BOJIOHArpeaaresiy, To STOT PacXo He npesocxonut 60 afcyr.

Jlns yMeHblieHHMs pacXonia ropsiiedi Boxbl OObYHO pe-
KOMEHAYIOT YCTaHOBKY KBapPTHDHBIX TerjiomepoB. Opnako
pacyeTsl MOKA3HBAKT, YTO NPH CYILECTBYIOIHX Y HAC HM3-
KHX LEHAX Ha Telo (Ha HHX YCTAHOBJIeHa JNOTALHA OT ro-
CyAapcTBa) YCTaHOBKA TeNJIOMEPOB,  HpEeACTaBJSIOLIHMX
co60f JIOBOJILHO CJAOKUBIH NPUOGOD, YUHTHIBAIOIHIE HE TOJb-
KO pacxoji BOJH, HO H TEMNEpaTypy, € KOTopoi OHa HoTpe6-
JSIeTCH, OKA3bIBAeTCs HEBBHIrofHoi. B cBA3W c 3THM npex-
Jnaraercs AByxTapubuas onjarta norpebasemoli ropsueit
BONIb: MO HM3KOH HEHE — PH ee pacxofe B Npeieiax om-
THMaJpHor0 NoTpefseHns M N0 3HAYHTENbHO MOBHILIEHHOH
(8 10 pa3 u Gonee) — npu U3GHTOUHOM noOTpebIEHHUH.

Bosiee NpOCTEIM MEPONPHATHEM, € NOMOMIBIO KOTOPOTO
MOJKHO YMEHbLUHTb PACXOX BOABI B CHCTEMaX FOPSuero Bo-
HocHabxeHus, ABJSETCH YCTaHoOBKa Ha TpyGONPOBONHBIX
OTBETBJIEHHAX B KBapTHPH CTAGHIH3aTOPOB  NABJEHHs
(puc. V.10), waii6 uiH kpanoB. Kpan KOHCTpyKUHM. AKazie-
MHH KOMMYHaJbHOTO XO3ffiCTBA € NHadparMoil, KOTOpPyKO
MOKHO LpoYHIuaTh Ges pasbopkn TPyGONpPOBOAOB, NOKa-
3au Ha puc. V.11,

OCHOBHOE KOJIMYECTBO BOALI B CHCTEMax ropsuero BO-
nocHaGXennst pacxofyercs Ha BauHy. Pacxon BOAH Ha Hee
MOKHO YMEHbLUWTb, 3AMEHHB BAMHBIC CMECHTEJH, HMEIoHIMe
BHIYCK BOABI WEpe3 CAHB W JylieBylo cerky [36], cmecn-
TeNeM s Aylla ¢ AYLIIeBOH CeTKOH Ha TubkoM LujiaHre
TOCT 19874—74 (puc. V.12). Hajuuue ru6Koro wijaera
NO3BOJSET ¢ MEHBIUHUM LIYMOM NPOH3BOIHTb-84TIOJHEHHE BO-
fof BauHH MM Kakoit-1HGo apyro#t mocynm. Kpome Toro,
pacxoji BOAH 4YeDe3 HEro N0 CPABHEHHIO C PACXOLOM Yepes
OOBINHEIR BauHB cMecHTes b npy paboyeM AaBJ€HHH, Ha-
npumep, 0,03 MITa yMenbluaeTcs npHMEpHO B 2 pasa. K-ro:
My 2K€ NpH YCTAHOBKE CMEeCHTeJs IJifl liylua ¢ Jyllesoli
ceTkoll #a THOKOM LuJaHTe BMECTO OOLIYHOTO BAaHHOIO CMe-
CHTENIA NOCTUTAETCH 3KOHOMHS LBETHOIC METallla K CTOH-
MOCTH, TaK Kak oH #8 25—459% nerye oOBIYHOFO.

[puMeHeHHe TaKoro CMecHTessi AJIs BaWH B KBapTupax
C noCeMeHHLIM 3aceNieHHEM He MOXET, Ha Haiu B3raj, pac-
CcMaTpHBaThCsl KaK yCTAHOBKA apMaTyphl C MOHHXEHHBIMH
NOTPEOHTENBCKHMH KauecTBaMM, Tak KakK GRICTPOTa 3anod-
HeHHsi BaHHBl HYXHA TOJILKO B KBapTHPax C MHOrOCeMeEd-
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1 — Kopnyc; 2—RaMepa BEICOKOTO Aaep-
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Prc. V.12. Cuecareas Ann Ayms ¢ Aymesoll cersoli na rHGRoM maatre
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HBEIM 3aceseEneM. Bo BCAKOM cilyyae yCTaHOBKa .TaKHX CM@«
cuTesteil Uesecoo6pasya B KBaPTHPAX, PACTONOKEHHHX BO
MHOTHX 3Ta)aX JKHJLIX JIOMOB, Ilile BOLOTIPOBOJIHOE AaBJie-
HHe OBBAET IOCTATOYHO BRICOKUM.

Pacxon tensia Ha ropsdee BOLOCHaOMeUHe CyHiecTBeH-
HO yMeHbllaeTcsi NP NPUMEHEHHH PaCCMOTPEHHOro B IJla-
Bax 1 u IIl kBaptHpeOoro otomyenus (rensocuabikends),
NPHCOEHHEHHOTO K LEHTPAJIH30OBAHHOMY TeMJocHabKeHHIo,
VYMeubllleHde pacxofia NOJAYyYaerTcss BCAEICTBHE aBTOMATH-
YeCKOro OrpaHHuYeHHsl pacxoja ropsveil BOAH NPU IpHMEHe-
HHH KBapTHPHLIX BOjlonojorpenatenell (cM. crp. 143—150),
a TaKKe OTCYTCTBHSl IHPKYJSLIHOHHBLIX JIUHHH, B KOTOpHX
NpOHCXOAsT Gecnoyie3nbie NOTEPH TenJa.

Pacxon Tenna Ha ropsiwee BopOcHaGMeHHe HaHOGOJee
KOHOMHYEH B CHCTEMAaX C KBAPTHPHHIMH TIe€HepaTOPaMH
Temnya, NOCKOJbKY B HHX NMPHIOTOBJIEHHe ropsiuell BOAH CBSA-
32HO C PacXolOM TONMJHBA H BPeMEHH, 3aTpayHBaeMbHIMH
CAMHUMHE XHJIbI(AMH.

JINs MaKcHMaJbHOrO yMEHbLUeHHst pacxofia Tensia Ha
Topsitee BOLOCHAGXEeHHEe HEOOXOAMMO CJNEeJHTb 332 HCOpaB-
HOCTbIO TeIVIOH3OJSILHH BCEX €ro TpyGOnpoBOAOB.

B 30aHHAX ¢ LEHTPaJbHHIM FOPSIYHM BOAOCHAGKEHHeM
CYLUECTBEHHHIH ZIONOJIHHTEbHEE pacx0n Teflia MOXKET Ipo-
HCXOJUTb TIPH CJIHBE HEJOCTATOYHO Harperofi BOAMI, NOCTY-
nawme#l B BOAOPa3GOPHyI0 apMaTypy yepes UHPKYJIALHOH-
Hylo suHHio. [IpH npHEMeHeHMH cXeMH, NOKa3aHHOH Ha
puc. V.13, a, 3T0 sBIEHHE NMPOHCXOAHT yYepes BOAOPasbop-
HBIe TOUKH WHKMUX 3Taxell NPH OTCYTCTBHU BofopasGopa B
ApYTHX Toykax: obnapjatomasi Gosbllell NJOTHOCTHIO OX-
JaxjleHHasi Bojia B CTOSKax H OOpaTHOH JIHHHM, He HMelo-
IMHX BOZIOpa36opa, BHXOAHT yepe3 HAXOAAUMiCS BHH3Y BO-
opasbop, HECMOTPsi Ha HaJIHYHe HaJ HWHM B CTOsIKe rops-
yeil BOAK. JlnA yeTpaueHHs TaKOro CJHBa, CO3AAIOIIEro 1o-
NOJIHUTENbHHE NOTEPH Tellla M BOAH, cOTPYAHHKH AKage-
MHH KOMMYHaJwHOro xossficrea B.Il.  Beaukauos,
B.M. Hipanos © Il Y. BuuorpagoB npennaraior ycraHas-
JHBaTk OOpaTHHE KJaNnaHH CBOeoOpa3HOH KOHCTPYKIHH B
MecTe NPHCOENHHEHHs KaXJOro crosika K cOopHOil obpaTt-
Hoi#i JiuHHY (pHc. V.13, 6).

. Yerpasenue Gecrose3sHoro ciMBa 4Yepes OOPATHYIO JiH-
HHIO B CHCTEMax HEHTPAJIH30BAHHOTO ropsA4ero BOAOCHa6-
JKEHHS B JKHJHX [OMAX MOXKeT [aTh NPHMEHEHHe CXeMH,
paspa6orauroii U. B. Ilamkasuuycom (MuecraryT npoex-
THPOBaWHsi OPOACKOro crpouTe/ncTBa JIHTOBCKOH CCP).
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@ — JONYCKAWIiHe CAHB BOAE M3 UMPKY-
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Prc . 14. [pokaaaka B onHo#t M30AN~
MM FOPSIYHX JMHHH BOROCHAGMCHEA H
OTORNEHKH

1 —ropsiunlt  TpyGONpOBOA BOAOCHAOKE-
HMY, 2 — TENAOHSOJALHS; & — ropaumit
1pyGOMpPOBOY OTONAERHS

’

B 3TOil cxeMe NEHTPaJIH3OBAHHOTO TeIjOcHaGKeHHs, npe-
LycMaTpHBaOLIeli KBapTHPHOE OTOIJIEHHe H  NPHIOTOBJIE-
HHe BOZB IS rOpAYero BOAOCHAGIKEHHS B €JIHHOM ILEHTpE,
IHPKYJNALHOMHAs JHHHA B CHCTEME ropsuero BOLocHabixe-
‘HUS OTCYTCTBYET, a LIf TOro, uToOH ropsyas BoAa IO NyTH
0 ToYeK BOLOpa36opa He OXJaXJalach, JIUHHS TOPAYEr0
BOJIOCHAGKeHHsl TIPOKJIANLBAETCH B OJHOH H3OJSINHH C ro-
psauell nuuuedi oronsneuns (puc. V.14). B nernuii nepuog,
KOrJia OTOIJIEHHe 3KHJHX 3[laHAH He HYyXKHO, ropsyas JHHUS
OTOIVIEHHs!, HarpeBaplias BOAY, NOCTYNAIOIIYIO Ha ropsyee
BoZOcHaGxeHHe, pa6oTaer B CBASH ¢ HEOOXOIHMOCTHIO OTO-
NJieHHA BaWMBIX KOMHAT. BriloueHHe OTORJIEHHA IJKHJIBIX
KOMHAT H KyXOHb NIPOH3BOAUTCSH B TEIVIOBHX BBOJAAaX B KBAp-
THpax.

V.5. DKoHOMus TenJia 3a CyeT
BeJleHHsl SKCNayaTauun OTonJeHHst
10 HauGoJiee IKOHOMHYHOMY PEXRHMY

CoBepILeHCTBOBAHHE PerKHMa SKCILIyaTalHH OTON-
Jleuusi MOKeT TaKxe laTh IKOHOMHIO Temya, Takoe coBep-
LIEHCTBOBAHHE MOXHO NPOBOZHTL 6€3 CYLIECTBEHHHX €LH-
HOBpeMeHHBIX 3aTpar. TaK, HalpHMep, NeperpeBH OTaliH-
BAEMBIX NOMEILEHHI B TenJHi NnepHOZ, OTOIIHTEJLHOTO Ce30-
Ha, O KOTOPHX [OBOPHJIOCH B NpeJbIAYIIeM NYHKTE, MOTYT
YCTPaHATLCH He TOJBKO aBTOMATH3aIMeH MOJAUH TelJla, HO
M NePHOAHYECKHM OTKJAIOYeHHeM CHCTEM OTONJICHHsT BPYYHYIO
[35], Gosee 4ACTHIM H IJIMTEILHHIM NPH HADPYIKHBIX TEMItE-
parypax, 6nuskix K 8—10°C, H 6onee KOPOTKHM H pegkHM
B HauaJsle cpeskH rpadHKa TeMnepatyp ropsueil BOJn B CHc-
TeMe IEHTPaJIH30BAHHOIO TeNNOCHAGKeHHS, DTH cpe3kH B
3aBHCHMOCTH OT KJHMaTHYeCKHX H HEeKOTOPHIX JPYTHX yCJO-
BUHl HAYMHAIOTCA NPH HapyXHHX TeMIlepatrypax OT MHHYC
3°C 06 2—3°C renna. !

Konkperusanms pexuMa TaKOTO NEePHOLMYECKOTO OT-
KJIOUeHHsl [IOJXKHA NPOHM3BOIMTLCA B KAXKAOM cnydae (asns
KaKIOH CHCTEMH TENJOCHAGMKEHHs HJIH ee vacTell) OTheNb-
HO C Y4eTOM MECTHHX YCJIOBHii, BKJ/IOYAH H YCJOBHS SKCII-
JyaTauun.

Flpy npuMeHeHHH KBAPTHPHOTO OTOIUIEHHs, TpHCOEIH-
HEHHOFO K [EHTPaJIH30OBAHHOMY TemocHabzkeuHIo, Heobxo-
MO YMEHbLUEHHe NOAAYH Teljla B CBA3H C NOBHIIEHHB-
MH MapaMeTpaMH TEIVIOHOCHTENISI B HAPYKHBIX CETSX MOXKeT
NPOH3BOJHTECH CAMHMH MHJBIAMH C NMOMOIIBI0 KJAaNlaHOB,
YCTAHOBJIEHHBIX Ha TeNJOBOM BBOJE B KBapTupy (cM.
cTp. 52—62).
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BpayaMu-rHrHeHHCTAMH YCTAHOBJIEHO, YTO AJI YeNoBe-

Ka II0JIESHO CHHXKEHHEe TeMRepaTyphl B XUAKX ZOMax B HOd-
Hoe Bpemsa Ha 2—2,5°C. Takoll pexHM OTONJEHHS KHUJIBIX
TioMelieH i, HapsAAY ¢ NOJAB3OA A5 310POBbA XKHLUOB, TaK-
e MOXeT [laTh HEKOTOPYIO SKOHOMHIO Tenyia. I1pu Keaptup-
HOM OTOILIeHUH KaK C reHepaTOpaMH Telua B KBapTHPax,
TaK ¥ IpH NPHCOEAHHeHHH 3JlaHMil K IEHTPaNu30BauHOMY
TEIIOCHAGHKEHHIO, ITOT pPEXHM MOMEeT NONIEPKHBATHCH
CAMHMH KHJIbIaMH. )

FIpH neHTpanu3oBAHHOM TenAOCHAGKEHHH CYLIECTBEH-

HYIC POJIb B BeAEHHH HaH6oJiee SKOHOMHYHOI'O pexuMa aKC- -

nJyaTtaudH OTOILIEHHS 3[.aHHi{l MOMeT cHrparb OGbeAUHEM-
Hasi JUcTeTYepcKasi cnyx6a, pacnpocTpaHaioliascs B HOC-
Jelidee BpEMsi B PALe KPYNHBIX FOPOJIOB.

Bce cHCTEME! NeHTPANH30BAHHOTO TerocHabkeuHs pa-
6oTaloT ceiiyac no rpaduky H3MeHeHHMs] TeMIepaTyp rops-
uefi H 06paTHON BOAH, KOTOPH CTPOHTCS B 3aBHCHMOCTH OT
H3MEHEHHs1 HapY KHHIX TeMnepatyp 6es yueTa GHITOBHX Ten-
JNoBHpeNeHul. Mexny TeM OHH ecTh H coctaBasior 10—159,
Tennono'repb—npu PacueTHoll HApYXKHOH TeMnepaType u
25—35% — npH cpeaHell TeMnepaType OTONHTEALHOrO Ie-
PpHOZA. STH TEIIOBHIIE/IEHHS OKA3HBAIOTCS! PABHHIMY TENJIO-
NOTepsAM NOMELIEHHi NIPH HapyXHo# TeMnepatype 8—10°C,
B CBASH C 4WeM INpH S5THX TeMIepaTypax XKWJHe 3[aHus He
HYXAIOTCA B OTOILIEHHH.

Honaua tensia B HJIbE 3aHHsA ¢ Y9eTOM HMeIOIUUXCA B
HHX TeIJIOBHeJienul], N0 JAHHEIM HCCJeloBaTenel, No3BO-
JHT YMeHbIUUTh ero pacxon ua 10—15% obumero rofosoro
pacxofia Tenda Ha oTonjenye. Takoil peXuM OTONJEHHS MO-
wer ObTH O6Oecneyen U3MEHeHHeM rpaHKa TeMnepaTyp BO-
Bl B TEIVIOCETAX € YY€TOM HMEIOIMXCA OBITOBHEIX TEIJOBHI-
nenennii (puc. V.15). BO3MOXHOCTL U peneco06pasHocTh
nepexoja Ha MOBHE rpadHkK OHNa NOATBepHJEHA HCCEI0-
Banuamd MHHHUTIII, nposoasmmMucs ¢ 1975 r. B peans-
HBIX YCJIOBHAX SKCIUTyaTAIHH CHCTEM TeNJOCHAaGMeHHs ABYX
kBapranop Ha 1200—1300 kBapTHp.

IIpy KBapTHPHEIX CHCTEMaX OTONUVIEHHs,, NPUCOENHHEH-
HHIX K IeHTPAJH30BAHHOMY TeMJIOCHa6XKeHHIo, peryJHpOBKa
Tiofa4Yy Teljla B COOTBETCTBHH C GHITOBHMH TENJIOBHIZEJE-
HHSIMH MOXeT NPOH3BOJHTBCA C2MHMH XKUJIBHAMH.

npﬂ HaJIHYHH KBAPTHPUOrO reHeparopa Temja TakKas
PeryJIHpOBKa NPOHSBOJMTCA HMH MyTeM M3MEHEHHS ero Tell-
JIONPOM3BOJHTEILHOCTH, IOCKOJIBKY HHTEHCHBHOCTh TOIKH
reHepaTOpa OnpejessieTcss BHyTpeHHeH TeMneparypoll oTan-
JNHBaeMBEIX NOMeIeHHi.
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B cerax TenaocMabmenHs, WOCTPOLH-

Mhe ¢ yyeToM H Oes yuera 0
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SpiapMs Topaued BOAB COOTBETCTREH-
no Oes yueTa H C y\le-rou OBITOBRIX
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1ypa obpatHolt Bo;uﬂ coo'tsetcvseu-
HO 06e3 ydYeTa H € yueToM GBITOBEIX
TENNOBIACACHHR
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Beckma BaxunM ycJio-
BHEM Uil 9KCIVyaTalHH
OTONJIEHUS] O SKOHOMHYHO-
MY PeXEMY fBASieTCH NOE-
llepaaulie TeMnepatryp BO
BcexX OTamJIHBa€MBIX IIOMeE-
IIeHHAX Ha YPOBHE, COOT- b 7 AT
BeTCTBYIOIEM TpeGOBaHHIO Hapywwan - memnepamypa, °C
KHIBLIOB. Jleno B ToM, 4TO
c/laBaeMble B HACTOAIEE BpeMA B SKCIAyaTalMio CHCTe-
MH OTOIJIEHHS, KaK NpaBHJO, ue peryaupylorcs. Ilostomy
4acTO0 H3-3a JedeKT0B B NPOEKTHPOBAUMH H MOHTaxe CHC-
TeM OTOIVIeHHS, a TAKXe OrpaXJamlliuXx KOHCTPYKUui B
OTAIJHBAEMBIX XUJIHX NOMEILEHHAX ycTaHaBJHBalOTCA He-
ONHHAKOBHE TeMneparyphl. IIpH sToM oromJenue Benercs
10 HaHGosee XONOLAHOMY NOMelLeHHIO, a Apyrue NOMeILEHHs
neperpepalorcs. C NOsBJIEHHEM MPH 3acesieHUH 3flauuil OL-
TOBHIX TENJIOBHlEJIeHHA, PASHHIX B Pas3jUYHHIX KOMHaTax,
4 TakkKe HEOLHHAKOBHIX TPEGOBAHHH KHJBLLOB K BHYTPeHHeH
TeMIépaType BHOCSITCS CBOH KODPEKTHBH B TEIVIOBOH peXHM
spfiannil. TIpy 3TOM NOABJAIOTCA NOMEIeHHs, Ife KHJIbIE
HCIIHITHBAIOT HENPUATHLI neperpes, KOTOPLIE H3-3a HeHC-
NpPaBHOCTH PEryJIHPOBOYHHX KPAHOB CHEMAlOT YaCTHYHHIM
OTKPHBaWHeM OKOH WJH (OPTOYKH, B CBASH ¢ YeM yXyAma-
€Tcsi MUKPOKJIHMAT NOMEIUEHHH H NPOHCXONHT Mepepacxof
Tena.

Jlns yeTpaHeHHs nepepacXofia Tema HeoGXOAWMO TepH-
OIHYECKH NPOBOLHTHL KOHTPOJIb pacnpefiesieHHsA TeMnepatyp
B OTal/IHBaeMbIX NOMEINEHHAX, a TaKXe MOMTaXHyI pe-
I'YAHPOBKY, YIHTHBasl NPH 3TOM alo6u usbnos. Ofnako
BO BCEX CJyuasix, KOTAida HMH NPeNbABAAIOTCA- TPpeGoBauus o
NOAJEPIKaMHH HeNOMepHO BHICOKMX TeMmneparyp (Bhilie
21—-22°C), 1515 NocTueHHs KOTOPHIX NpH NPOBENEMHH
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YTEINIEHHs! NoMellleHHs TPeOyeTcss PeKOHCTPYKIHS CHCTEMB
OTOINIEHMS, 1ENeCOOBPA3HO YCTaHABJHBATEL IEKTPHYECKHE
LOBOAYHKH (cM. cTp. 218).

V.6. O6 9KOHOMHH TONJIHBA 32 CYeT
HCNOJb30BAHHS GEeCTONIMBHBLX HCTOUHHKOB
9UEPruH ¥ BTOPUYHHX IHEPropecypcor

Ha coBpeMeHHOM aTane pasBHTHS TEXUMKH B Ka-
wecTBe OeCTOIVIHBHBIX HCTOYHHKCB 3HEPrHH, KOTOPHE MOryT
HCTNIONL30BATLCA [J1A TenNocHabKeHUs sfianuii, uenecoob-
PasHO paccCMaTPHBATB: COJIHIE, TeOTepMaJbHbie BOAHW H Ha-
xozsamufica ya 6oabLIol rayGHHe oA seMnell TBepALI Mac-
CHB, HMEIOIHIT IOCTATOYHO BHICOKYIO T€MNepaTypy.

IIpH BCNOAL3OBAHHH 9THX MCTOYHHKOB TeNja, a TaKXe
BTOPHUHBIX 3Hepropecypcos (BOP) me T0/BKO yMeHbliaer-
Csl PACXOf, TONJHBZ, HO H He 3aTPA3HAETCS OKPYXKalolias
cpelia, HCKJIIOYAeTCS TSXKeJNHi TPYA LIAXTEPOB H KOwera-
PpoB, He TpebyeTcsi TPAHCHOPT AJS NEPEBO3KH TONJHBA U
3051b. OCcOGEHHC NEPCIeKTHBHO HCNOJb3OBAHHE GECTONJHB-
HBEIX HCTO4HMKOB Tenia H B3P B pafionax, ynanewnbix or
MecT AOGEMH TOIUIHBA,

HanGonee npHBieKaTenNbHHM SBISETCH HCNONL3CBAHHE
_TEeNnNa HeHCCSKAEMOH COJMHEYHOH sHeprHH, 3a OZMH roj Ha
Hally IjlaHeTy noctynaer B 10 pas Gosblie 310l SHEepruH
1O CPABHEHHIO ¢ SHEPTHeH, 3aKJIOUEeHHOH BO BCEX BHIaX
HCKONaeMoro TOnMHBa [28]. Bo MHOIHX cTpaHaXx yxke nMe-
€TCA ONBIT MCNOJIb3OBAHHSA AJST TEIVIOCHAGIKEHHS 3MaHHit
cosHeyHOH 5HeprHH. Oco6eHHO LIHPOKOe paclpocTpaHeHue
COJIHeYHbe NOJOrpeBaTeH BOAN sl GHTOBOrO rOpA“ero Bo-
JocHa6KeHnsT Majoil MOIMHOCTH HoayuHJH B Muzawn, $lno-
uny, CHIA, loxubx paiionax CCCP unpyrux crpanax. Ta-
KHe ycTaHOBKH (cM. n. 1.9, crtp. 79—81) ¢ ny6nuposanHbiM
2JIEKTPONOJIOrpeBOM, AaloliHe SKOHOMHIO Tenaa 10 70—809%,
JOCTATOYHO XOPOLIO NPOBEPEHH B 9KCMJyaTalHH H HX ueJe-
co06pa3sHO LIHPOKO NPHMEHSITh B MAJIOSTAXKHOH JKHJIOB 3a-
cTpoliKe KaK B I0XKHHX paliOHaX CTPAHH, T2K H B CeBEPHBIX—
IJIST JleTHEro NONb3OBAHHA. IIpH 3TOM, KOHEYHO, clelyer
YYHTHIBATL YHCJIO YACOB COJIHEYHOTQ CHSHHS B pailoHe npH-
MEHEHHS. COJIHEYHHX TEMJIONPHEMHHKOB. JlaHHHe O Kosmye-
CTBe NOCTYNAIIero Tenja AJs HekoTophix ropopos CCCP
€ YyUETOM HHTCHCHBHOCTH COJIHEWHO§ DaJHALHH B 3ABHCHMO-
CTH OT LWIHPOTH, HA KOTOPOH PacIOJIOXKEH rOpof, H cpefue
NPOLONKUTENLHOCTH  COJIHEYHOrO CHYHHA TPHBEJEHH B
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T abapia V. 5. Koxwiecrso remlg., nocrynmomero ot cymmapuoR

pazuauun (NpAMOi ¥ P p s rop
n 1vmnalmrop IbHOH H Jum PHX TOpoion
ccep

Fopoa KOJIH!&;;O Temna, Topox K:;mﬂqgﬂa Bl'o

Apxanre/bek 91 Muncx 118
AcTpaxasp 156 Taukent 177
Boarorpan 150 Amva-Ata 165
Tophkuit 114 T6uancu 160
Upkyrek  ° 135 Baky 157
Coun 156 Kumunen 149
Jlennnrpan 104 Pura 108
Mockpa 115 Dpynse 175
Hopocubupcx 127 JyuanGe 200
Brnagnsoctox 147 Epesau 194
CanepnaoBck 121 Awxa6an 196
XabapoBck 156 Tsane-Llans 218
Kues 130

tabn. V.5, cocraBnennot na ocvose CHuI1 11-A.6-72 (Crpon-
TeNpHAs KAMMaTOAOrHs H reodmsuka). M., Crpoituszar,
1973.

Kak Buauo us 1abs. V.5, KONHYECTBO TeNJsa, NoCTynaio-
Lero OF COJMeYHOH paauanuH, kosaebsercs or 91 no 218
Br/M?. TemjonoctymieHus fijis KaXJoro ropoia cCyllecT-
BEHHO MEHAIOTCS N0 MeCsuaM, AOCTHrasi B Mae — HIONEe Mak-
CHMyMa, NPeBHIIAIOIEro TENJONOCTYINeHHs B Jekabpe —
siupape; wanpumep, nasi Ceepanoscka B 10—13 pas, a pas
Baanusoctoka — B 2—2,5 pasa.

Ecau npunste KIJl ycTaHOBKH, noOraomamomell conney-
HYIO SHEPIHIO H mepejaolleil ee na Tennocratxedns sna-
nusi, pasHbiM 30%, To ¢ 1 M? nJOlIA[H TENNONOIJOIATOIIHX
9JIEMEHTOB B Teq€HHE TOfa MOXKHO IOJI€3HO HCIOJIL30BaTh,
sanpuMep, B HywanGe no 17 500 kBt. CpasuuBas sty Be-
JIUYHHY C TOAOBHIMH TENJIONOTEPSIMH OLHOKBAPTHPHOrO IOMa
nosesHofi naoaasio 50 M2 (7500 kBT), MOKHO BHIETH, YTQ
HCIIONbL3OBaHHe [0t OTOMJIEHHS faXke HeGOJBILOH wacTd
STO 3SHEPrHH NPEJCTABNSET 3HAYHTENbHRIH HHTepeC, TeM
Gosiee, yTO B JIeTHHE MeCslb NOJyyaeMas OT COJIHLA uep-
THS MOJKET HUCHONL3OBATHLCA ISl OXJaXJAEHHs SAAHHSA.

[Ipu npHMeHeHHH COJHEYHHX TOJOrpeBaTeseli BOH Ma-
JIol MOIYHOCTH pasMelieHHe XODOUIO 0GNyJaeMHX COMHIEM
TeIVIONPHEMHHKOB Ha KpHIle SAHUH H/H Ha NOBEPXHOCTH
SeMJH OOHMHO He BHISHBAET CYIUECTBEHHBIX TPYRHOCTEH.
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Bumecre ¢ TeM NpH NOBHIUEHHH MOLIHOCTH YCTAHOBKH
Tpebyiorcss GosibliKe MJIOIAJH [J5i pasMelleHHsl TeNJIOnpHe
€MHHKOB M NOSB/IAIOTCA HEKOTOpHE TPYAHOCTH NPH HX SKC-

- nayatanuy. T1o3TOMy COOpy:KeHHe TamHX YCTaHOBOK NOKa
1enecoofpasHo BecTH B NOPALKE 9KCNePHMEHTaNbHOro CTpO-
HTCJBCTBA.

YcTaHOBKH NO HCNOJb30BAaHHIO COJIHEYHOH SHEPTHH AJs
OTOIVIEHHS MOJYYHJH HaHOoJbliee paclpocTpauelHe B
CIIA, rpe yxe umeercs 6onee 5000 fomos ¢ Tensocyabike-
HHeM Ha 6a3e HCIIOJNB3OBaHHA COJIHeYHOMH 3Hepruu. STo nos-
BOJIsieT 9KOHOMUTL 0T 30 7o 70% TONJIMBA H INEKTPOsHEp-
ruy [41]. K 1985 r. naaHHpyeTcs CTPOUTENILCTRO 2,5 MJIH.
YCT2aHOBOK COJHEYHOTo TenjocHaOxenus. [Jlna paseuTHA
CTPOHTEJNILCTBA ITHX YCTAHOBOK INPEJOCTABISAIOTEA OCOOHE
MaTepHaJbHBE JbIOTHL

VeTpoficTBO KBAPTHPHOTO OTOIVIEHHS ¢ TeNNONPHEMHH-
KOM COJIHEYHOM 3HEPrHM BMECTO reHepaTopa TemnJa Haxo-
IHT HauOosbllee pacnpocTpaveHHe B MaNOSTAXKHBEIX JOMaX
(cum. n. 1.9). HceneiopanHsi nOKAa3HBaIOT, YTO NPH HX IpPH-
MeHeHHH B 3aBHCHMOCTH OT KJHMATHYECKHX YC/IOBHI H MOLL-
HOCTH TeNJOAKKYMYJISTOP2 BO3MOXHO yMEHbILEHHE PACXO-
Ila TonJIHBa Ha oTomnenne 1o 120 kr yca. TonnMBa B rofl Ha
1 M2 nnomagy TenJoNpHeMHHKA.

BuMecTe ¢ TéM CTOHMOCTh COOPYXKEHHS 3[laHHA C ycTa-
HOBKOfi 1O HCIIOJIb3OBAHHIO COJIHEYHOH 39HEpTHH IJsi OTO-
NJeHsI H3-32 HEOGXOLHMOCTH YCTpoiicTBa AyOsmpylomefi
CHCTEMHB OTOIJIEHHs! K NPHMeHeHHs! GoJiee TEIUIRIX OTpaXia-
JOIEX KOHCTPYKUHH mosnyuaercs na 40 — 609 Gonbiie cto-
HMMOCTH 372HHA C OGBIYHHM OTOIJIEHHEM,

HosTtoMy faxe B cTpaHe, riie npobjemMa HCHONML3OBAHUS
6ecTOINIMBHBIX HCTOYHHKOB 3SHEPrHH INOJYYHIAZ HaHO0JIb-
myio paspaboTKy, LIHPOKOe PacnpOCTPaHEHHe OTOIJIEHHS C

" HCNOMB3OBAHHMEM CONHewHOH 2HepruH He IyaHHpyeTcs. Tak,
MO HMERIUMcs CBENeHHsIM, HapsAy ¢ HaMeuaBllefi¢a Ipo-
rpaMMOH HCIIOJIb30BaHHA IHEPTHH COJHIA [J5i OTOIJIEHHs
H oxnaxaeHus B 2000 r. B kosHuectBe 2-1018—4-10% Jlx
[41] HMeloTcA LaHHEE O TOM, YTO YAeNbHHE Bec ALepHOH u
BCeX BHZIOB 9HEPTHH, NOJYYAEMBIX OT GECTONJIHBHBIX HCTOY-
HHKOB, B TOIJIHBHO-5HepreTHueckoM Ganance CIIA B

. 1990 r. cocraBuTt Beero auub 1 Y [25]. -

Ilo Bcefi BepoOATHOCTH, B TOIVIHBHO-SHEPTETHHECKOM 6a-
Jlauce H Haulefi cTpaHbl HCHIOJIL3OBaHHE COMHEWHOH SHeprHH
Ans TenynocHaGXeHHs 3gavuil B OnHxafinmem 0603pHMOM
6ynymeM He Oyler HMMeThb CYILIECTBEHHOFO 3HaueHHs. 3ITo,
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éonequo, He [OJXKHO CAEpHHBATH PasBHTHe HayyHO-HCCIe-
JloBaTeNbCKHX palboT no jJaunoll nmpoGneme, ocofeyuo npu-
MEeHHTEJILHO K I0XKHHM palioHaM, Ifie YCTauOBKH, HCIOJb-
3YIOI{HE COMHEYHYI0 IHEPTHIO, MOTYT BhINOJHATL (PYHKIHH
KPYIJiorogHyMoll KJIUMaTH3alHH 3[auufi, T.e. 3UMoll pabo-
TaTe Ha HX OTONJENHe, a JIETOM — Ha OXJax/euue,

HcnonwsoBanue INs TemyocHaGiewHs sfamufi Terna
reotepManbHeiX BoA (CM. m. 1.9), xak BHAHO, LenleBie, YeM
HCMOJIb30BAHHE B 3THX LEJAX COJHEYHOH SHEpTHH, 0cobeH-
HO, €CJIH reoTepMalbiasi BOAA HMEeT J@CTaTOYHO BHICOKYIO
TeMneparTypy H cOCTaB, [OMYCKAaIOLIHH ee HenocpeaCTBEeH-
Hyio MOJayy B CHCTEMBl TOPAYEro BOLOCHaGXeHHS H OTO-
nyeuHs.. JIOCTATOYHO feIeBO B ITHX chyyasx OOXOAUTCA
ropsiiee BOAOCHaGeHue, TaK Kak NPU STOM He BOSHHKaeT
npo6seMu  C/IMBA HCMOJIL30BAHHON [eOTepMasibHoOfi BOZMI.
Ha rtepputopuin CCCP yxe pusiBaeHo 6osiee 60 kpynueix
reoTepMaJbHBIX HCTOYHHKOB — B CHOupH, Ha UykoTke, B
pafione Kapkasckoro xpeGra, MaHruuuviake H B Apyrux
paiionax [26, 28]. B 1976 r. o6beM HCNOJB3OBauHsl reotep-
Maneubix Boji B CCCP npeBnicun 25 mapa. m3.

PaspHTHe HCNONB30BAHMA TeNJa TIeOTEPMANBHHX BOZ
0co6eHHO BHIOJHO B paiiOHax, yIaJeHHHX OT MeCT AOGHYH
TOIJIHBA, [fle reoTepMaJbHasi BOAA SABJAETCA NOYTH €IHH-
CTBEHHHM MECTHHM HCTOYHHKOM TENsOBoil aneprud. Onpe-
JleJieHHOe 3HayeuHe B 3TOM Pa3BHTHH JOMKHO CHIIparth NpH-
MeHeWHe KBapTHPHBIX CHCTEM TENJIOCHAOMEHHs, TAK Kak
HCTOYHHKH TeOTepMaNbHHX BOJ 4YacTO PacOJIONEHH BAa-
JieKe OT KPYNHHX HaceJeHHHX MECT H OKPYXeHH MaJso-
sTaxkuoit sacTpoiikoil. Bmecte ¢ TeM TpyGonposonroe Tpan-
CIIOPTHPOBAHHE Ie0TePMAJIbHHX BOL ANS TENIOCHaGKEeHHs
ua.JlanekHe paccrosHHs (6ojee 5 KM) OKasuiBaercs, Kak
MPaBUJIO, HEBHIOAHHM [28]. B HekoTOpHX cayuasx, B yact-
HOCTH NpH TpHMeHEeUHH [orpeBa reOT€PMasibHHX BOJL, BO3-
MOXHO HX HCHOJIb30BaHHe U Ha 60jlee JaJsEKOM PaccTOAHHH
OT HCTOYHHKA.

_ Tlpu aToM crlefiyerT yuHTHIBaTh H PASBHTHE METOLOB Hc-
NONb30BAaHHA Tenya reorepMasbHux Bof. IllBeickue yue-
Hble, HanpuMep, B COTPYJHHUYECTBE C F€OTEPMHUECKUMH yn-
pamyiennaMu PefikpaBHKa «XeraBefiTa» BeAyT HCcC/e0Ba-
HHSl BO3MOXHOCTH IepeBO3KH Ha KPYNHHX TaHKepax
(ronousMelienteM 200 — 300 THC.T) reoTepManeHOfl BOAH
(c Temmeparypoit 80°C) us Hcnaunuu B llsenyio ans uc-
NOJL30BAHHA €€ B HesiX 060rpeBa MuMbsi.

OrpoMBbI€, NpaKTHYECKH HeHCYepnaeMbie 3anack Tenna
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COZlep2KHT B cebe HaxonfAlHiics Ha 6OABIIMX ryOHHAX NGA
3eMaell TBepAni MaccHB. B Hacrosinee BpeMs paspaGartel-
BAIOTCS NPOEKTHl €r0 HCNoab3oBanus. C a0l neabto GypsiT-
c (na paccrosuuE 2—3 KM) IBe CKBaXHHM Ma rayGuny,
NpH KOTOpPOH feMmepaTypa TBepIOr0 MACCHBA AOCTHraer
JOCTATOYHO BHICOKHX 3HAu€HHH; Ha [OCTHIHYTOH riyGuue
B CKBaXMHaX IJsi TPeIIHHOOOPasOBaHMA B TBEPAOM Mac-
CHBE NPOMSBOAATCA B3PHBHE. [lJisi NOsyueHHs Tenya Ms-Tog,
3€MJIH M €ro UCIIONb3OBAHUSL B OJMY H3 CKBAXKHH HarHeTaior
TEIJOHOCHTE/b, KOTOPHI INPOXOAHT uYepes 0GpasoBaHHMe
B3PHIBOM II{€NH, HATPEBAETCS H OTBOJMTCH IS HCMOJL3OBa-
HHSl uepes [pyryio ckpaxuny. Harperwii tennonocurens,
BH/JHMO, MOXHO GYIET HCROJMb3OBATH [JIf TENJOCHAGKeuHs
3fanuii. OnHako cefiyac NMoka faxe TPYIHO NpeNCKa3aTh,
KOr4a NPaKTHYECKH 3TO MOKHO OyfleT caenaTsb.

Takxe TPYZHO FOBODHTbL O CPOKax BOSMOMKHOFO HCIIOJb-
S0BaHHsl JUIA TEINIOCHAGIMEHYVs! BOZOPOMHON SHEPreTHKH
SHEPTHH, KOTOPYI0 MOXHO NOJYYHTh OT TEPMOALEPHOrO
CHH7€32.

Bonee 6anskHM ISl OCYLUECTBJIEMHSI MepONPHSTHEM,
HANPAaBAEHHEIM Ha HCMOJNB3OBaHHE Telyia 6e3 JONOJHETeNb-
HBIX PaCXOAOB TOIUHBA, SIBJSIETCS HCHOJB3OBaHHE BTOPHY-
HHIX gHepropecypcos (BIP). Hcnonbsosanne BAP B ten-
NOcHAGXKeHHH (1A OTOIJIEHHS, BEeHTHJALHH H ropsyero
BOJOCHAGKEHHs) ¥MeeT GOJbIUHE NEPCMEKTHBH B CBSI3H C
TEM, YTO STH HYXIN MOryT yAOB/ETBOPSATLCH HH3KOMNOTEd-
UHaNbHEIM  TennoM. TIPHMEHUTENbHO K KHAWM 3AaHHAM
BOP MOryT HCHONBIOBATBCA € MOMOIIBLIDO LEHTPAJH3OBAH-
HOrO TenyiocHaGxeHHsl H C NOMOLIbIO YCTaHOBOK, pacrofa-
TraeMbix B CAMHX 3[laHHSIX.

Hpu neHTpanusoBaHHOM TensocHaGXeHHH B KayecTBe
B3P Moryr Hcnonb3oBaThCs: BOAA H BO3AYX, OXJaxAalo-
L{He TEXHOJIOruyeckoe OGOPYMOBAHHE; NHMOBHE H BHIXJOIN-

_HH€ rasel OT KOTJOB, Nedell, BHraTeNel u APyroro o6opy-
JOBaHHsI; TeINble CTOUHBIE BOAHM OT KOMMYHAJBHBIX ¥ TpO-
MBILJIEHHEX OOBLEKTOB; BLIOPACHBAEMHI BeHTHJIANHOHHBIN
BO3[yX.

HcnonbsoBanne B3R Moxer GWTh 3HAYHTENLHO pPACILH-
PEHO NPH NPHMEHEHHH TEIVIOBHIX HACOCOB, XOTSl 9TO W CBSi-
32HO C JONOJIHHTENBHBIM PacXOAOM 3J€KTpOsHeprud. Hau-
Gonee pacnpOCTPAHEHHBIMH  SIBISIIOTCS KOMMNPECCHOHHBIE
TensioBbie Hacock (pHc. V.16), paGorawoliye Ha 06opynoBa-
HHH XOJIOAHJBHBIX MAIUHH ¢ OOPATHRIM [BHIKEHHEM Xjaj-
areuta (¢ppeoH, aMMHAK), KOTOpHEl HMEET CBOHCTBO MC-
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napsThcs npM HHSKOH TeMnepartype, a NpH NOBHLIEHHH
JiABJIEHHs TIPEBPAINATbCA B JKHAKOCTb C BLHICOKOH TeMmepa-
Typoil. JlpuXeHHe XJafareHta INpPOHCXOIWT C MOMOLUILIO
KOMmpeccopa, CO3NAIOIEr0 paspex€HHe B HcllapHTese H
NOBLIIEHHOE [ABJ€UHE B KOHIEHCATOPE, NpPeAcTaBAAIOLIMX
coboii Temnoo6MesHbie ammaparsl. TIpH 3ToM HcnapHTeab
NOACOEAHHEH K HCTOUHHKY Temaa (B3P), a xompeuncatop —
K norpebutento Tenna, HanpuMep, CHCTeMe OTOIVIEHHS.
B ncnaputene xJafiareHT NpH HH3KO# TeMmepatype 3a0h-
paet HeOOXOAHMOE IJISi CBOEFO HCNAPEHHS TENJIO OT HCTOY-
HUKa, HMEIOINEr0 HeJOCTATOYHO BHICOKYI) TEMNepaTypy-
Hanee cxuMaeMble KOMIIPECCOPOM Maphl XJaflareHta npe-
BPAIAIOTCA B XHAKOCTH C BHCOKOH TeMneparypoli, KoTopast
oTAaeT cBoe TENNo notpeburenio B KOHAeHcaTope. M3 koOH-
IeHCATOpa OXJaXJAEHHHH XJaflareHT B BHIE )Kl»mi(oc’n:.l
OPOXOZHT Yepe3 PeryJHPOBOYHHE BEHTHNb, CHHIKAIOUIHA
[laBneHHe, B HCNapHienb, Ifle CHOBA HCIAapsiercs 3a CUer
Temya, nonygaemoro or B3P, u T. 4.

TakuMm 06pasoM, TemIOBOH Hacoc mo3BoJiseT 3a6paTh
TENJIO OT WCTOYHHKA C HHSKHM NOTEHIHAJOM H Tepeaatsh
ero notpebutenio ¢ Gojiee BHICOKHM NOTEHIHANOM. JTO H
CO3laeT BO3MOXHOCTH GoJiee ryiyGOKOr0 HCNOJb30OBaHHA
(oxnaxnenus;) BOP, a Takike BO3MOXKHOCTH HCIIO/NL30BaHHSA
B KauectBe BOP Jpyrux HcrounrkoB. B uactHOCTH, npH
UEHTPAJU3OBAHHOM TeNJOCHAGKEHHH CTAHOBUTCS PeHTa-
GebHHM HCNOJAB30BAHHE TeMsa, COAEPKAINETOCH B OUUINEH-
HBIX CTOYHBIX BOAaX, cOpacHBaeMBIX OUMCTHRIMHM KaHAJH-
SAUHOHHLIMH CTaHIHSMH 3HMOH ¢ TeMmneparypoi 10—
15°C

HenocpeICTBEHHO B CAMOM JKHJOM JIOMe B KauecTBe
B3P MOXeT HCIOJb30BAThCS YlajsfieMbl H3 3[laHHS BEH-
THAALHOKHEI BOSAYX IJI51 NOAOrPeBa TMPHTOYHOTO BOSAYXa,
HANPABJAEMOrO B JKHJIHie KOMHATHI, AJsl UX BEHTUJNSUHH, &
BO3MOXHO (NpH [MeperpeBe BO3[lyXa BHIIE TEMIEPATYPH
noMelleRuii) H INs oTOIIeHHn. [IpHAUMNHANBHAS cxeMa
TAKOH CHCTEME! ¢ HCTONB30BAHHEM TEMNJIOBOFO HACOCA W MPH-
MeHeHHeM KBAPTHPHON Pa3BOAKH TWPHTOYHOrO BO3AYXA
npexpcrasnesa Ha pHc. V.17,

HpHu n3snevernn 100 — 200 m3/u Bo3lyxa H3-KBAPTHPH,
Haxoaslieiics, HanpaMep, B MOCKBe, YCTAHOBKA IO HCIOJIb-
30BAHHIO TeNJia M3 9TOTO BO3Ayxa, pabotawiias ¢ kos(pdH-
uueutoM 3d@ekTHBHOCTH 709 (c yueToM ZneficTeHA TemJo-
BOFO Hacoca), MOXKET JaTh eXerofiHyl SKOHOMHIO Temna B
pacuete ia KaxXAY©o KBapthpy 3,5 — 7 THC. KBT.



Pac. V.18. IpHANUNHAALHAS £XEMA &
¥ +\4 KOMDPeCCOPROTO  TEMAOBOTC HACOCA

2 15 - icaTop;
3 8--ropsuast B €HCTEMY OTOMJIEHHS!;
4— oOpaTRasl OT CHCTeMH OTORMAe-
RRs; 5— pery:mposwaun BEHTHAD,
5=

Tenna HKH3KOTO notemma.m:. 8—or
MCTOYHHK2 7Tef/a HUSKOTO NOTEHHM~
ana

JGHAR CXEMA 3
Tenaa 0

Puc. V.17.

c
HOTO BO3AYXA M NPHMEHEHHEM TENJO0BOrO HACOCA

1 — XHAhle KOMHaThi; 2 — NPHTOYHAA KaMepa C
ZOrpeB B YBAAMHEHHE BO3AYXa; 38— TENIOHOCHTeNL AJA IOTpeba BoaayXa: 4-—
HarpeBate/ib BO3AYXa BOIOR 3 KOHZEHCATOP2 TEIJIOBOT0 HAcoca; 5 — BO3JyXo3a«
6opﬂaﬁ wax7a; 6 — ropsag K Bojla TEIVIOBOr0 Ha-

- Hacoc; 8 — Haxta; 9 — BEHTHARTOP; [0 — KyxHm;
ll — TyaeTHbie KOMHATH
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.- Hmeercs uUpPENIOKeHHe 06 HCIONb3OBAHHH € NMOMOLILIO
*[EOBOTO Hacoca TeIna, YXOAAINero yepes HapymHue cre-
Wbl OTanauBaeMoro sfanus. C 3T0H LENbI0 3MEEBUK HCMa-
putens, OTCHpaloOIHii TEMNO OT HCTOUMHKA C WMSKHM IO-
TeHIHaNoM, MpejJiaraercss pasMeliath B TOJLIE HAPYKHLX
cTeH *.

OlenuBas 11€J1ec006pasHOCTL PeasH3allHH BCeX TIONO05-
HHX NpEeIJIOIKeHH, HanpaBJeHHBX HA SKOHOMHIO TENJa U
TONJIHBA, C/EAYeT, KOHeYHO, YiHTHBATh BCE 3aTPATH, CBf-
3aHHBIE C HX HCIOJIL30BAHHEM: YCTAHOBKA JONOJUHTEJILHOIO
0GopylOBaHHA H ero oOcyyKHBaHHE, A TaKXe€ [OIOJHH-
TEJILHHE Pacxoinl MaTepHanoB. OcyLlecTBIeHHe HEKOTOPHIX
H3 HHX Yacto ORBaer cBA3aHO ¢ GOJILLIHMH SHePreTHUeCKH-
MU saTpataMH. Tak, HanpuMep, notpebasieMas 9HeprHs Ha
BHpaboTKy, TpaHcnoptHpoBaHHe (100 KM) M HCIOJB30OBa-
HHe 1 T cTasbHOrO Npokarta cocrasisier 8740 kB, 1 1 amo-
MHHHEBHX KOHCTPYKUHI — 72 240 kBrt.

3akaHuHBas' pacCMOTPEeHHe BONpoca 06 HCNOJb30BaHHH
6eCTONVIMBHEIX HCTOYHHKOB SHepruH M BODP, cnemyer cxa-
3aTh, YTO INPAKTHYECKOMY HX HCIIOJb30BAHHIO LA TEIJO-
cHabxeHHs KHJBIX SnaHHﬁ MOJKHH  IIpe ecTBOBAThL A~
TanbHas paspaGoTKa BONPOCA,. HCCNENOBAHKE H NpPOBEPKa
IefiCTBUA B YCJOBHSIX sKcIyatanHH. IlostoMy ans nony-
4eHHs 5KOHOMHH TelJla ¥ TOIVIHBA B XKHJIMIHOM XO3sfiCTBE
B GaHxafiiiHe roAH HeoOXOfMMa peasH3auMs nyTed, pac-
CMOTpeHHBiX B 1. V.2 — V.5,

V.7. OprauusauuoOHHLIe MEPONPHSATHS,
HanpasJeHHHE Ha IKOHOMHIO TeNJa
" M TOMJHBA

'Cymecmylomaﬂ CHCTEMa OPraHUsalMH H ynpas-
JIEHHs! Teliylo- ¥ TONJHBOCHAGXKEHUs XKHJALX W oblecTBeH-
HBIX 3[aHWfi B GOJIBLIHHCTBE CYHaeB HENOCTATOMHO COBEP-
WeHHa Anfl peanysallHH PacCMOTPEHHHIX NyTeH IKOHOMHH
Tellla H TONJIHBa,

PaccMOTpHM  HeJIOCTATKH  CyILIECTBYIOIIER CHCTEMH H
BO3MOXKHHE NyTH ee yJyulleHds. [lewHoe W KBapTHpHOE
OTOINIEHHE, KaK NPABHNO, IKCIUIYATHPYETCH CaMHMH IKHJb-
naMH Ge3 NOMOIUH KaKMX-JIMGO OpraHH3apufi, B TOM uHChe
M TOrja, Korfia noseasercss HeoGXOJUMOCTb B PEMOHTE 06O-
pynoBauus. CHCTEeMH OTOINEHHA H ropsayero BofocHabxke-
HHsl OT MECTHHIX KOTENbHHX 3KCIVIYaTHPYIOTCH B GOJBLIHH-

uft  pedepa-

-mmaun cBOpHRK, sbm |o 1980. ueﬂ-rpanbuun uac-nrryf Hayukolt HHbOpMaNHE
10 CTPOKTE/LCTBY H APXHTEKTYPe.
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CTBe CNYYAEB HKMJIHIHO-3KCIVTYaTalHOUHEIMH KOHTOPaMH,
HAXOAAIUHMHCA B BejeHUH MecTHHX COBETOB HAM BEIOMCTE.
LlenTpaansopanHoe TemnocHabeHUe, BK/IOYAIOINee HCTOY-
HUKH TeMa, HAPYXHb€ TEeIJIOBHE CeTH H BHYTPHIOMOBHIE
CHCTEMLI, SKCINyaTHPYIOTCS NO-PasHOMY: B GOJBIIHHCTBE
C/yyaeB HCTOYHMKH TENNa HAXOAATCA B BeNleHHHW ONHOM Op-
FeHH3alHH, CeTH — Jpyrof, a BHYTPHIOMOBHE CHCTeMB —
B BEJEHHH MHOXECTBA IKHMJIHILHO-IKCINYATAUHOHUHIX KOH-
Top. B Yenabuucke, Hanpumep, rae TenaoQuuupoBano 60-
nee 909% 3paHHi, MHOXKECTBO KOHTOP, 3aHHMAIOIHXCA
SKCIIyaTalHeH MEeCTHHIX CHCTEM OTONJIEHMS, HAXOATCA B
BCACHHH 472 pasaMuHBHIX BeJIOMCTB M oprauHsanmfi. Bmecre
C TeM B psafe ropojos, HanpuMep Crasponone, T6uHCH,
Pocrose-Ha-JIoHy H Ap., NOSBHJHCH OGLeiHHEUHS, B Beje-
HHH KOTOPHX HaXO[ATCA HCTOYHMKH Temsa (3a HCKJIIOYCHH-
eM TOLI), TensoBwe CeTH H BHYTPHAOMOBLIE CHCTEMEL

OrcyTeTByeT elinHas cHcreMa cHaGxeHUs noTpeGuTeneH
TBEpALM TONAHBOM, KOTOpOE SIBASETCH OCHOBHBIM.

B pesynwTare sKCIsyaTalHH pasHBIMH OprauusalHsMH
HCTOYHHKOB TeIJla, TENJOBHX ceTeil H BHYTPHAOMOBBIX CH-
CTEM CHHXKAETCA HALEXKHOCTE paboTH  E€IHHOH CHCTEMH
UEHTPAJIH3OBAHHOIO TENJNOCHAGXKEHHS. DTO MPOSBHAOCH,
HanpuMep, BO BPEMS 3IKCTPEMaJibUBIX MOpPO30B B 1978—
1979 rr., KOrfia OLLIH 32MOPOMEHH MHOTHE CHCTEMB OTO-
nnevust B Mockse, Jlennnrpaje, YibsHOBCKE H HEKOTOPHIX
Apyrux ropofiax. FlpH Takoll sKclyaTanMe saTpyausercs
C03/laHHE SKOHOMHYECKOH 3aHHTEPECOBANHOCTH B SKOHOMHM
Tenna Bcex OpraHHsalHf H paGOTHHKOB, OGeCHEYHBAIOIHX
TennocHabxeHue.

Hanuune MHOMECTBa MeJNKHX OprauMsanMii, 3auMMaio-
IUXCS1 5THM BaXKHHM [IefIOM, He IO3BOJISET COSAATh AJIA
€r0 PasBHTHA XOPOLIYID MaTePHANLHO-TEXHHUECKYI 6asy,
KBANHOHIUPOBAHHEH TeXHHYeCKHH Haj30p 34 SKCILlyara-
1HeH, YCIIELIHO OPTaHH30BAaTh NOATOTOBKY KajpoB U sbdek-
THBHO KOHTPOJIMPOBATh KAYECTBO IOCTABJINEMOTO TBEPAOTO
TONJIMBA AJA BHIPAOOTKH Temnna.

H3-32 OTCYTCTBHSI €IHHOTO XOSfIHHA B TEIJIOCHAGKEHHH
TOPOZOB, OTMEYAIOTCA CNYYaH CTPOHTEALCTBA B HOBHX paii-
OHAX MEJKHX KOTENbHHX, B CBA3H C ueM, HeCMOTPS Ha pas-
BHTHE LEHTPANH3OBAHHOFO TEIJIOCHAGKEHHS!, HX YHCJIO yBe-
JIHYHBAETCH.

OCHOBHHIM MEpOTPHATHEM, HANPABJIEHHHIM Ha YCTpaHe-
HHE YKA3AHHBIX HEJOCTATKOB H OfeClieueHHe TeXHHYECKOH
NOJHTHKY, cnoco6cTBYIolel IKOHOMHHM TENNA H TONJHBA,
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SIBASIETCH TIOCTENeRHOe CO3[aHue B TOPOLAX C YIETOM MECTs
HHX YC/OBHH e[MHBIX TENJOCHAGKAWIIHX OpraHH3aumi
(ETO), npefcraBasiomux coCoil pasBHTHE CYLIECTBYIOIIHX
$OpM yNpaBleHus, B UACTHOCTH, SHEPreTHYECKHX NpPOH3-
BOJCTBEHHHIX OOBeJHHEHMil, THIIOBOE NOJIOKEHHe INs KO-
7opuix yreepxieno M)XKX PCOCP B 1978 r.

ETO nenecoo6pasHo oGcny:xHBaTh BCE CHCTEMBI TEILIO-
cuabKeHUsi, HE3ABHCHMO OT CTelleHH HX LeHTpaJsH3allHH, 32
'HeaoueneM TOLL, NPOMHILNIEHHHX OGBHEKTOB, UMEIOIIHX
cBol0 chyxO6y TemnocHabeHHsi, H TNEYHOro OTONJEHHS;
KBapTUPHEIE CHCTEMBl OTOIIEHHS (TemJocHaGXenHs1) Tax-
Ke nenecoobpasHo BKMouate B BelenHe ETO npw ycrpoii-
CTBe HX BMECTO NEYHOrO OTONMEHHS B CYINeCTBYIOIUHX 37a-
HHAX, 4 TAKKE NPH PeMOHTe 0OOPYIOBaHHS CHCTEM.

B_3aBHCHMOCTH OT MectHHX ycnopuii ETO Moxer 06-
CRYXHBATh TOPOJ, HeCKOJIBKO [OPOZIOB M APYTHX, HaceJleH-
HHX NYHKTOB, BKJouas cesibckHe. B ee BelleHHe BXOIST Bce
HCTOYHHKH Temna (3a HckaroyeHHeM T3LL H npomuinuien-
HHX KOTeJbHHX), HAPYXKHHE TENJIOBHE CETH H BHYTPHAO-
MOBHIe CHCTEMH OTOIVIEHHSI H TeIJiocHa6xKeHHs (He3aBHCH-
MO OT BEAOMCTBEHHOH NPHHANJNEKHOCTH S[JAHMH, C y4eTOM
BO3MOXHOCTH HX OGCJYKHBaHHS Ha JOFOBOPHBEIX Hauajax).

C uenbl0 NA2HOMEPHOTO PaSBHTHS TEMJIOCHAGKEHHs ro-
POZOB H PA3BHTHS B HHX L€HTPAJH30BAHHOTO TeNNOCHAbXKe-
i ETO gnonxkHH GHThL HafeNeHH NPABOM COTaCOBAHHSA
NPOEKTOB CTPOHTENLCTBA H> PEKOHCTPYKLUHH OGBLEKTOB Ten-
nocHabeHnss Ha OGCNYKHBaeMHIX HMH TEPPHTOPHSX, a
TaKxe yyacTBoBath B HX nprHeMke. ETO caenur 3a Kavye-
CTBOM TBepIOTO H KHIKOIO TONJHBZ, IOCTZBJSEMOTO ee
o6bexTaM. C 1esbi0 NOBHILLEHHS! 3¢ PEKTHBHOCTH B 3TOH Op-
TaHA3alHH YCTAHABJHBAETCSA NPHHIHI ONJATH TPYLA H Tpe-
MHpPOBAHHS, CTHMYJIHPYIOUIH)i ofecneueHre KOMQOPTHBIX
ychopuli B OTAIUNIMBa€MBIX 3JAHHAX HAPSAY C SKOHOMEeH
PacxonyeMBIX TenJjia H TOIJIHBA.

Tepexoa OT CyLIeCTBYIOIHX CHCTeM OpraHH3allHH Ten-
nocnabxennsi kK ETO, a Takke pacliHpeHHe cepHl ee Jiesd-
TEIpHOCTH B KAXKAOM cJyiae 1esecoo6pa3HO pellaTh B 3a-
BHCHMOCTH OT MECTHHIX YCJIOBHI.

Oprauusannsi ETO NOSBOJHT HMETh HALEXKHYIO TIPOH3-
BOJICTBEHHO-TEXHHUECKYI0 643y H KBAJNHGHIHPOBAHHHE WH-
KEHEePHO-TEXHHYECKHE KajPH AJA YCNELIHOTO NpPOBENEHHS
TEXHHIECKON NOJHTHKH, HANPaBJCHHON Ha SKOHOMHIO Temja
H TOIIHBA.

Cneyer OTMeTHTh, YTO Nepefasa GyHKUHMA MHOrouHc-
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JIEHHBIX XHUJIHIIHO-3KCIyaTallMOHHbIX KOHTODP MO IKCIy&ss
TaHH BHYTPHIOMOBHIX CHCTEM TEIJIOCHAOKEHHA B elHHYH
OpraHH3aIHI0 TO3BOJIMT CYIIECTBEHHO COKPATHTL YHCJEH-
HOCTb PaGOTHHKOB, 3aHHMAIOIUXCS IKCIVIyaTaurel Tenno-
cHabXXeHHs, H yMeUnlllUTh €€ CTOHMOCTE.

OcHOBaHMeM [l PasBHTHA TeNsOCHabXeHus, KOTOpoe
ponxuw Benoauatk ETO, sasaswotcs paspaﬁarunaemue
cefizac cxeMbl Ten.vlocnaﬁ)xeﬂm roposios. C nensio obecne-
ueHHsl BOSMOMHOCTH TNOJIb30BaThcs paspabaThBaeMbHMH
CXeMaMH /ISl palHOHa/IbHOfl OpraHHsalMH IeHTPanu30BaH-
HOrO M JIeUEHTPANI30BAHHOTrO TeIoCHA6KeHHS! B OpPOAaXx,
paGoyHX TOCeJKax M CeNbCKHX HaceJeHHHX IyHKTax, HX
NpefaraeTcs JONOJHHTD:

00OCHOBaHHEM BeJHYHHBE OXKHAAEMHIX TEIJIOBMX Ha-
FPY30K C BHEJEHHEM TeX U3 WHX, KOTOpHE INpeafo/araer-
ca obecneunBaTh HCTOYHHKAMH [ELl€HTPaJH3CBAHHOIO: TEN-
Jocuaéxenus (MOIHOCTs MeHee 3—b5 MBT);

BO3MOXKHOCTbI0O BHOOpa HCTOYHHKOB Tensa [eLeuTpasH-
30BaHHOTO TEMJIOCHA6KeHHA ¢ YyueTOM OBECIeueHHOCTH HX
ONTHMAJILHBIME BUAMH TONNHBA H MHHHMAJIbHOTO 3arpss-
HEHHs BOSZYLIHOH Cpefibl;

060CHOBaHHHIMH NPEANONKEHHAMH 10 OprauH3aluy K-
cnayatauHH - TensocHaGxenus (renyocHabXaiolnue opra-
MM32UMH, HX CTPYKTYPa, YHCJIEHHOCTb, MPOHSBOACTBEMMAS
Gasa, NOLYHHEHHOCTD H T. 11.);

CBOLKOH OCHOBHHIX TEXHHKO-5KOMOMUUECKHX IIOKasare-
Jiefi IPHHATOrO LEHTPANH30BAHHOTO H [eEeHTPaNH3OBAUHO-
"o TenyIOcHabXkeHHs.

B n. V.3 6nsi0 nOKasaHo, YTO [J/1si SKOHOMHH TOMJIHBA
cyllleCTBEHHOe 3HayeHHe HMeeT NOBHIIEHHe ero KayecrBa.
C neneio onpejieNeHHs ONTHMAJIBHBIX BHAOB TONJHBA Ipei-
JlokeHa paspaboTKa cXeM TOINIHBOCHAGXKeHHWA. 3TH CXEeMBbt
nenecoobpasuo paspabarBate [J15 IKOHOMHYECKHX paHo-
HOB CTPAHH HJIH PETHOHOB, CBASAHHLIX €IHHRIMH HCTOYHHU-
KaM# TOIUIHBA.

Paspa6otka cxeM TOMIMBOCHaGXeHHsI MOXeT NPOU3BO-
AHTbCH HA CTAIMH Da3paGOTKH TeHEPAILHMX IIAHOB pas-
BHTHSI TOPOZIOB H PalHOHHBIX IVIAHHPOBOK C YY€TOM HCTOY-
HHXOB TOIJIHBA H Bcex NoTpeGHreseil Temsa (NpoMBIULIEH-
HOCTH, TeHJIO9HePTeTHKH, AHUJTHIIYQ- KOMMYHaNLHOTO
CEKTOpa, CEMIbCKOro X03aficTBa M Tpaucnopra, a Takxke HMe-
Iolieiicsi TPaHCIOPTHOM CHCTEMBI, KOTOpasi MOMKET HCNOJb-
30BaThCsl /ISl TPAHCNOPTHPOBAHHS TONNMBA).

B rasudunHpoBaHHHX pafioHax cTpaunl cXeMBl TONAH-
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'Becmﬁmem-m ymsunaxmcx ¢ cyumecrByollieli obecnieven-

10 TasoM JAHHOTO paiioHa H IJIaHOM ee PasBHTHSA.
“ONpHMaJIBHEM BHIOM TOIIMBA CJelyeT CUHTATb TaKOE,
Km'opoe AJs MeCTHBIX YCJOBHEi paifiona (perHoma) nosso-
et BHpabaTHBATL TENJO ¢ HaWMEHbIUMMH 3aTpaTaMH U
MUEHMAMLERM 34arpASHEHHEM OKpYaiomeH cpenb. B 3a-
BHCHMOCTH OT MOIUHOCTH NoTpeCuTenel Tenna, B YaCTHOCTH
CTeHeHH LEHTPaJM3ALHH TeNOcHabXKenHs, STOT BHI, TONJH-
Ba jiJs pasHbx norpeGurenell Moxer O6uTh pasHuM. Oco-
GEHHO KeCTKHEe TPEOOBaHHSl K KAUECTBY TOIVIHBA NPENbSB-
JIFIOTES NPH JICHEHTPaJIH30BAHHOM TeNJOcHabXXeHHN H B 4a-
CTHOCTH NPH HAJHYHH YCTAHOBOK C MaJjoi CTENeHbIo Hed-
TpPaNH3alHU TAKHX, KAK KBAPTHPHHE IeHEpPaTOpH Tenja H
OTONHTENbHHE NEYH,
fpr paspaboTke cxeM TONJHBOCHAGXKEHHS HAOMKHHI
YIuTHBaTBCA: HCTOYHHKH TOIUIMBZ; TOIJHBONepepabaThBa-
omHe npeanpustHa (oGorarhtedvine GabpHKH, COPTHPO-
BOYHBIE CTAHIHH, OPHKeTHHe 3aBOJEL H T.I.); CKJAZLH TOI-

JiuBa (KOTOPHE MOTYT COYETATHCHA € COPTHPOBOYHBIMH CTaH-

HHAMH); CcHCTeMa TpPauCHOPTHPOBAHHS OT HCTOYHHUKA
TOINUBA K TONJHEONEpepabaTHBAalOINHM  NPeANIPHATHAM,
CKJlagaM TONJHBA H noTpebuTensM (B TOM 4HHC/Ie PacnoJio-
KEHHE NPeINpHSITHA H CKAafioB, LOPOTH, TPaHCIOPTHHE
CpeJCTBa, 3aTapHBAHHe TOIVIHBA AAS1 HHIMBHAYANbHHIX IO-
Tpeburenefi H T.1.). BHaHMO, nepHONHYECKH, B 32BHCHMO-
CTH OT pPasBHTHA TOIJHBHO-SHEPreTHUECKOTO X03flicTBa,
TPOMBILLIEHHOCTH, CENbCKOTO XO35HCTBA, TPAHUCIOPTE H M-
JIHIHHO-KOMMYHaJILHOTO  CEKTOpa, CXEMBl TOIJIHBOCHaGe-
HHUA CJe[lyeT nepecMaTpHBaTh.

B sawmoyenne HeNlb3s He CKasaTb O HeOOXOLHMOCTH IO-
BHIJICHHs] HHXXEHEePHOH KyJbTypH HaceJjieHHs, notpebasio-
Ilero TENJO H TonJAHBO. GHO 0cOGeHHO ‘HeOOXONHMO B CBSI3H
¢ TeM, yTO 9TO TeIJO H TOIUIHBO, pacxofyeMoe B JKHJIBIX
JloMax, OTHYCKAeTCs HaceJIeHHIO NG HH3KHM IeHaM ¢ 6ONb-
woil foTanuedl OT rocyfapcTBa, a caM Y4eT pacxoja Tem-
Jnia M TonnHBa TpeGyeT copepuiencTBoBaHHsA. Heobxomumo,
yTo6H HacesleHHE 3Hano 06 ITOM, © HaNpPAKEHHOCTH TOI-
nuBHOro GasnaHca cTpaubl, 06 OCHOBUEIX NPHYHHAX, CO3ha-
IOIHX JONOJIHHTE/LHbIE NIOTePH TEnJa H TOIJIMBA, H O TOM,
KaK OHO MOET CNocoOCTBOBAaTh HX YCTPaHEHHIO.

IlpencraBaserts, yTo HaCTano BpPeMsl, KOIA4a 3TH BONPO-
CH, KaK H HEKOTOPHe [pyrHe, KacajoliHecs COBPEMEHHOTO
UHZeHepuoro OOOpYNOBaHHS 34aHHH H .HaceNeHHHWX NyH-
KTOB, [OJMKHE KpPaTKO IpenojaBaTthcs B cpefiiefi wikose.
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