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OT ABTOPA

C pa3sBHTHEM TEXUHKH YCTAHOBKH KOHIHUHORAPOBA-
HHA BO3Ayxa noJyyarr Bce Gospiiee M GOJbLIEE pac-
npocrpanerne. Ilpy npoekTupoBanin Takux YCTaHOBOK
OCHOBHO#! 3anaueil fBJISETCS! NMPaBWIBHBIH BLIGOp CXEM
06paGoTky BO3/yXa h CXEMBl yNpaBjieHMst 3Tof obpa-
Gorxkoii. KoHCTpyKU#s ke yCT@HOBKM NOJIHOCTRIO 3aBH-
cHr or BeI6parHofl cxemml oGpaGotkn Bo3nyxa. Ilpak-
THKA NOKa3blBAET, Wi0 HMEHHO 3Ta OCHOBHas 3anaua
HPEACTABIAET QNS TNPOEKTHPOBUIHKA ocoGyvo Tpyn-
HOCTh. B naHHOM nocoGii KPATKO ¥3JI0MEHBl CBefleHNs,
HeoGxopHMbie 1/ NPOeKTHpoBaHust (HuH neiGopa)
cXeMBl 06paGoTKH BO31yXa, H HPHUBENEH Pl KOHKPET-
HBIX NPHMEpOB PELICHHs NOCTaBJieHHOH 3apmaud. Kom-
CTPYHpOBaHHe YCTAWOBOK 110 KOHIMUIHOHHPOBAHHIO
BO37lyXa NMPH 3TOM PacCMatpHBAJIOCk H OTPAMKEHO JIHIUE
B TOH CTENEHY, B RKOTOPOH OHO BJIHSIET Ha BBIGOP CXeMul
o6paBoTki, Bo3yxa.

B saxmouenne neo6xomumo npenynpeanTe, yTo npH
nosne30BaHKH { — ¢ nHarpaMMaMmi, WMEKWHMACS B
pasHLIX JUTepaTYPHBIX HCTOYHUKAX, MOTYT BO3HHKATh
HeGonbIIHE 1H(pPOBLIE DPACKOXKIEHHS C MPHMEpaMH,
NMpPHBENEHHBIMHM B JanHOR KHure, TlpuudHa — HeTou-
HOCTB, JIONyCKaeMasi NPH BbIUEPYHBAKHEA ¥ BOCPOH3BE~
JeHHA NHArpaMM.



§ 1. PHU3HKA BO3JIYXA

Jasn toro uto6bl NPOERTHPOBATL YCTAHOBKH, H3MEHSOLIHE CO-
CTOSIHHE BO3jyXa, HEOGXOAHMO MMETb SICHOE TNpejcTaBlIerHe o (u-
SHUECKHX CBOHCTBaX BO3NyXa.

Xumuueckuit cocTaB Bo3fyxa 1o o6bemy (B NpoueHtax) cienyro-
it

asor . . . . v 78,08

Kuenopon .. <« 20,7

YIJEKHC/IOTa . PR R

BOJAUOIl nap . 0,47 (rone6nerca)
03CH, apron . . . . mo 1,0

TeNHil, HEOH, KCEHOH, KPHATOH — cNefbl

[MpupcpeHuLi KOMIMICKC COCTaBHBIX uacteil BoanyXa (6e3 Bo-
JSHOTO 11apa) HA3bIBAEeTCs CYXum 6030yXOM, a CMeCb CyXOro BO3-
AlyXa ¢ BOOSHBIM 11aPOM — GAGHHbLM 6030YXOM. KOJNHUECTBO BOMS-
#0ro napa (B KuJlorpaMMax), coiepxcauieecs; 8 1 »#® Baaxuioro Bo3-
Nyxa, Ha36l8aeTCs abCOAOTHOD BAANCHOCTHIO.

TerJloeMKoCTb ¢ B KKaafKz- 2pad

CYXOro BO3AyXa T 1195:2
BOZAHOTO napa (npd Aapnenun, GIH3KOM K aTMOC-
depreMy) - . . . ... e ,46
BOJbLI . e = e e v 0. e s

CKpbiTast Tensiora napooGpasosanust (uph 0°) ip=595.
B npenenax tTemnepatyp M 1aBJeHH|i, KOTOpule HabyofaoTcd B
BEHTHJIHOHHOIT TeXHHKe, 1s | k2 raza
p-ov=R-T, 1

e p — a6CcoMoTHOE naslieriie B K2/M2;
v — ofnem B 1 K2 rasa B m3;



T — abcomoTHas TeMhepaTypa, paBHas 273°%

R -— ra3osasi NOCTOAHHESL.

ECNH dMeeTcs CcMeChb Ta30B, TO YKasalHOe ypaBHedde MOKET
6LITL NpUMeHeHo H K OTRENBHBIM YACTAM CMECH. YPaBHeRHsl COCTOA-
HUAL JINST OTHeJIbHBIX yacTeil cMecH, cocTosuleil, HanpuMep, H3 IBYX
pa3nRYHLEIX ra3os, OyayT

PreU =8 RiT (2a)
u
P2 U = Ba- ReT, (206)
rne g1 B gs — NOJIH BeCa KOMIOHEHTOB cMech (B 1-5 1 2-if cMecsx)
R 1 Ry — rasosble NocTofHEbe KOMIOHEHTOB;
v, — ofheM, 3aHEMaeMbift | K2 CMECH;
P1 A Py — NapudaspHble faBlleHds] KOMIIOHEHTOB CMecH.,
Cornacno 3akomy JanuToRa, napriafibhoe LaBnaeHHe NAHHONO
rasa paBHO JlaBJIEHHIO Ta3a-KOMIIOHEHTa, KoTopoe O HMeNn Gl 3a-
HAMas pech o6beM, 3aHMMaeMblif CMECKIo.
Ckuirapbisast ypasnenus (2a) # (26), nonyuam

(P14 P 0, = (@1R1 + R T. (&)

Tak kak AaBnedde ra3a H3MepseTcs NPH HOMOIUK PTYTHOTO Ga-
pomeTpa, To €rc ypobHee BhpamarTb B MWINUMeTPax PTYTHOrO
crosifa, obo3nauast 6Yksoit A, Torpa cooThOLUEHKe MeXAY p H h GY-
et 10 333 kefm2 = 760 mm pT CT., OTKyLa

h= 1033 T80, — 0,07355p. @

Tasopasi noctosivrasi Ars CyXoro sBo3pyxa R, = 29,27, a aas
Bongnoro napa R, = 47,06.

PaccMoTpuM cMech H3 | k2 Bo3nyxa M x ke BonsiHOTO Tapa
Torpa ypasmenusi (Z2a) # (26) MoryT OHITb NpencTaBlieRbl B Cle-
HIYIOLEeM BUpe:

U1 CYXOTO BO3NyXa

m-vl+t=29,27-l-T; (5a)
nns napa
(To%'?s" .., = 4706 x-T. (56)

B 311X ypaBHeHHsX BeNHYHHA U (4« ofoanavaer o6LeM, 38
HiMaembiit cMecw¥o 1 K2 CyXoro BosnyXa H x k2 BOAAHOTO Napa.
YpasBenns (ba) n (56) nocsie npeoOpasoBaHUA UMEIOT BHJT

by v, =2153-T, (62)

h,-v,,,=346l.-x.T. (66)

n i+



Ecant ofo3naynth uepes B Gapomerpuueckoe pabBiienHe, Bbipa-
¥eHpoe B MAJUIAMETPaX PTYTHOTO cTo6a, To

B=h,+h, )

INosnctasnss 8 ypaBHerne (6a) smecTo Benpuusbl £,  BeJMuH-
Hy B—h, u pemas ypasrwenits (62) B (66) coBMecTHO, nosyunM

Ope _ 215 3461x ®
T B—_h, ty
OTKYRa
h
= 0,622 —*—
x =0, Bk’ ©
HIH
x-B
h"_¥x+0,622' (10)

MakcaManbaoe KOMUYECTBO BONAIROTO Napa B KHJloTpaMMax,
npHXoAsduerocs na 1 K2 cyXoro Bo3jlyxa npd AamHoll TeMrepaTtype
H LapNepHY, HO36I8QETCA BA020eMKOCTEIO0 B obo3navaercs X,. [lap-
niasbHoe fAasnende napa JUis 3Toro cnyyasi 0Go3nauvm uepes Ry,

@akTiYecKoe KOMMYECTBO BOASIHOTO Napa B KHJOrpaMMax, IpH-
xojtlerocd na 1 &2 cyxoro Bo3npyxa, paree oGo3nauenHoe yepes x,
HO3LBOETC 8AG20C00epHcanues, 3HAUNT,

xﬂ=0,622#. (1
K.n

3navenusi b, , JJIA pa3nHyHbIX TeMnepaTyp H AaBJICHUi Aanb B
cnenManphelx Tabannax.

OTrolleHiie Beta BOMAHOTO Mapa, coflepalleroest B 1 M3 paam-
HOrO BO3JyXa, K Becy BOMSHOTO 1apa, HachIiaolWero Aanubiil BO3-
I¥X, T. €. K BeCYy MaKCHManbHOTo KoslidecTsa Napa, KOTOPLIfi MoXeT
conepKaThC B 5TOM BO3LyXe, HA3bLBAETCS OTHOCUTCALHOL BAGHCHO-
cT6t0 8030yxa 1 o6o3nayaeTcs @.

CarneposaTtesnbho,

x

v Vigx, ¥
L By B

Olgx* Xy

UI+xH

Hceronbays ypasnenne (66), MOXHO HamHcaTh

hn e x

13

;
"l X



oTCroa CJHAEenyeT. uTo

6= hn (13)

b’

IMose3yscs vpaonendem (9), maldlieM cJelylollee PaBeHCTBO:
x 0,622, (B—n, ) i, (B—t,,)

Xyn (B —h,) 0,628, , By o (B—by)

Tak kak senuuiHa GapoMeTPHYeCKOTo AaBAERUAl B o'eHb BeaH-
Ka 110 CPanHEHHIO ¢ Beanunroii i ,., u f1, To, nonyckasm owWHOKY B
2-—3%, MOXHO CunTaTh, UTO

B—bh,  =~B—h,

B sToM cayuae
S (19

x” Ilﬂ.’l
O6LIUHO yROOHEC OTHOCHTENBHYIO BI2XKHOCTL BHPAaXaTh B IPoO-
uenrax. Torna

@ = - 100. (15)

Xy

Taxum o6pasoM, B npegesiax gonyCTHMol TOUHOCTH no0 OTHOCU-
TEA6HOL 6AKHCHOCTHIO MOIKHO NOHHMATh BbIPAXKEeHHOe B MpolleMTax
OTHOILIEHHE BeCODOro KoJuecTBa BOAANOTO Napa, NMPHXORAIIETOCR
na 1 K2 cyXoro Bo3fyXa, K MaKCHUMaJbHOMY KOJMuecTBy lapa, KO-
TOpH#H MOXKeT coaepXaTbes B 3TOM Bo3ayxe (K KoJiiuecTBy DoOnf-
HOrO napa, HachIAWIIEro 3TOT BO3LYX).

Tennocodepscaruem I eramnoeo 6030yxa Haswplnaercss Komdue-
cTBO Tellna, CrocoGroe BarpeTb CMech, cocTosiuyio U3 1 k2 cyxoro
RO3jlyXa U X ke Bnard ot 0° po pawmHoil TeMnepaTtyps f.

3naunT,

I = 0,24t -+ x (595 - 0,46f) kxas/ke, (16)

TemJlocopepKaHne BiaXkHoro Bo3nyxa Momer ObIThb H NOA0icH-
TEABHBIM (1 OT PULATEAbLRBIM.

Tens0eMKOCTb BJ2XXHOTO BO3JYX4, T. . KOJHIECTBo Temla, 1eob-
XofMMoe AN nopbillenus Temnepatypul 1 + x k2 naposospyuHoi
cMecu na |° 6yner

Coros = %ﬂ KkKan/ke. epad. a7y



Yoenpuuit o0beM BJIZXHOTO BO3LYXa MOXKET GHThb ollpefieneq
npE Tomolls ypasrenui (6a), (66) u (7).
HMmeem
h,+h)o,,, = (21583+3,461-%)-T,

B-v,,, = (2183+43,46lx)- T.

Jnst Toro 4ToGH NonyudTe 06beM, 3auiMaembiii | k2 cMeCH, HHBI-
MH CJIOBAMU YJeJibHBIF 06BeM Up, HANO IIpaByl0 uyacTb pPaBeHCTBa
oaspemuts na (I + x) xe. Torma Nonmyuum

Vo= (2,153 + 8,461x) - T‘ (18)
(14+x-B
OueBiliHO, YTO 0GBEMHDIN Bec BA2HKHOIO BO3AYXA Y4, OYyHET
1 B
Tor = —— = ——UF 0B __ (19

vo  (2.153+3.4610)T °
Qopmyay (19) Moxmo MoEBeprRyTH caepylomuM Ipeo6paso-
BAHHAM:
(1+xB
(x+0,622) - 3.461T
U3 dopmynn (10) nmeem
x4+ 0,622 =x-

Toa =

B

n

IloncTasuB 3T0 BbIpa2XeHre B Ipeaw nylee, rnojnyyacm
. _O0+xn-B-ky (42, ____(-1__‘_ ) hy
o4 x-B.3,461T x-3.46 - T x 3,4617

Tone3ysck dopMysioit (9), MoxkHo HalMcaTh

( Bty ) by B*hn+0.622h,,) by
Ter =\ .622n, 467~ 0.c0om, 3.461T
[ocue npeoBpa3osania nomyyaem
B 0378,y Ry
Tea = - )
0.6220,  0.622h, | Ba6IT
B 0,378k,

0.622.3 4617 0.622-3.461T
Monaraem h, = oh,.,, Torna
B

_ _ P - by, ()
Te = 5 537 0,175 —— -, 20




Ilepshifi unen npaBoft uacTd NPeACTaBiasier coboit He YTO KHOe,
KaK OOBEMHBIN BeC CyXoro Bo3LYX2 Y.yx» B YEM JieTKO YOeIHTBCS,
nojioxns B dopMmydie (19) x =

Takum obpasom,

Tor ™= Yeyx — 0,175 ——“’j . @n

AnNH, BhIpaXkas NasneHus B K2/m2,

Tea = Toys— 0,0129% . 2)

B sakmoueHde 3aMeTHM, uTo GapomerpHiecKoe Jasflenie H3Me-
psieTcsi vnorfia He B MHJUIEMeTPax pTyTHoro cronba, a B Munnnba-

Ouna- 108
cm?-109

P anisop = 1,333B mm pm. cm.

pax (l MBIIGap == ), Noatomy

KoadouimenT KuneMaTHuecKoli BA3KOCTH LA Bo3nyxa (CyXo-
ro) B Npepenax TteMneparyp or O° yo +60° MoXeT 6BITb NPHHAT
PaBHEIM:

v = (,000013 -} 0,0000001165¢ m%/cexc.

JiHnaMAvecknHl KO3((MIHEeHT BASKOCTH MoXeT GbiTh BHIYMCJIEH
no ¢opMyne
V.
p=—1,
14

rae € — YCKOpeHue CHnbl TsiKecTH, pasuoe 9,81 mfcex®

§ 2. JUATPAMMA BJIAKHOrO BO3[IYXA

OcroBrbiE napaMeTpbl BnaXHoro Bo3flyXa MoryT ObTb Iper
cTasfenbl B OueHp YA0GHOH opMe — B BUMle JHATPaMMbl BAaHO-
ro BO3lyXa, BTepBuie npefuioxenHoii npod. PaM3uubiM. YKasanHas
guarpamma cssisbisaeT IPH 3apadroM 62POMETPHUECKOM AaBJEHHR
PAJ BEJIMUMH, @ UMeHHOo: TeMnepaTypy Bo3nyxa £ (0 CyXoMy Tef-
MoMeTpy), BiaarocofiepP¥alne ¥ xz/ke, Tennoconepxanne ! [kxasfek
OTHOCUTEJIBHYIO BaKHOCTh ¢ % 1 napumanpHoe AapjieHke BOAAHOTO
napa 8 Bosnyxe h, {[mm pr. ¢r]. JHarPamMa naeT BO3MOXKHOCTh
He TOJBKO OTIPEfIciATh yKa3aHHble BLIUE NapaMeTphbl, HO U CNYXMT
ocHOBo¥ rpatoananuTHyeckix pacyeToB TNPOUECCOB, CBA3AHHBIX €
U3MEHeRHSAMU COCTOSIHUA BAAIKHOIO BO3AYXa.
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3mas gBa napaMeTpa BAaXHOrO BO3LYXa, MOXHO H300pa3uth
COCTOSIHHE BO3JYXa Ha JMarpaMMe B Buje TOYKH W mafiTd Bce oc-
TaJbHble NapameTpul, COOTBETCTBYIOLIME 3TOH TOUKe.

Jna ynobcTBa OnepHPOBaHHS ¢ LenbiMi LIM(paMH, Braroconep-
JKaHHe YACTo BLIPAXAalwT He B X K2 BOASHOro nNapa Ha 1 ke CyXoro
po3ayxa, a B ¢ e BomAnoro Napa Ha 1 ke cyxoro Bo3nyxa.

B nepBom cayuae nuarpaMmy wasbiBalT [—x pMarpaMMoii, a BO
propom [ —d pHarpammoit.

Hwmes B BRAY, uTO X ~looo * MouHO ¢ ONHHAKOBBIM  YCIIEXOM
nofb30BaThed Kak [ —x, Tak ¥ I —d prarpammamu.

Juarpamma [ —d nana nma puc. | (BK/IajKa).

Ha ocu abcimce oTs0kenbl BeJIMUHELL Bnarocopepxanus d efke w
nApUHANIBHOTO pasnedds A, MM PT. €T., Ha OCK OPJIHHAT — TeMne-
paTypel £ 10 CyXoMy TePMOMETPY. HaxknonHule nnuun 0T06paxalT
Temwiocofiepanie [ kKaa[ke Tapo-so3pyllHoit  cMmecd,  Tou-
nee kkanf (1 -} x) «e.

Ha nvarpamMMe HaHeCera d KPHBAsi OTHOCHTENBVIOH BN2XHOCTH @
p untepsanax 10%. Kpubasg ¢ = 100%, orpamuussaiomas pua-
rpaMMy, HO3bIBAETCS KPUBOL HACHLILYEHUS,

IlpiuMep NoNib30BanMA gHarpaMMoii

Temnepatypa Bo3pyxa + 25° saarocopepXanue 8 efke.

KaKoBbl OTHOCHTEJILHAS RJIZXKHOCTL STOT0 BO3AyXa @, MapuUasb
Hoe AapJiensie BoAsAHOro Napa /i, H Tennocogepxaunue [?

Oteet: ¢ = 40%; f ;= 9,8 mm pr. c1; [ = 109 kxaa/fxe.

PaccmotpuM Tenepws, nonwdysce [ —d pmarpaMMoii, reKoTophe
BaxkHble Bonpocul. Ilpennonoxum (pHc. 2), 4To COCTOfIHME Baa¥KHO-
ro Bo3ayxa otobpaxaercs na [—d nuarpaMme Toukoii A, ITockosb-
Ky Touka A siexnT na Kpupoii ¢ = 100%, Bo3ayX machileH BousA-
HEIM [12POM Lo npepesia. B s3ToM ciyuae Temnepatypa f, ® pasne-
Hite B, BOOSHOTO Mapa COOTBETCTBYKT COCTOAHWIO HACHILEUNs.
Coctosinue, otobpaxaeMoe TouKoit B, xapakTepuiyercf TeM, UTO
TeMnepaTypa BOLAHOTO napa f; Bbille TeMePaTyphl HaCHLIEHUS.
CrnepoBaTenbHo, ap HaxXOOHTCS B neperperoM cocrofnud. TakaM
00pasoM, 6 8030yWHO-NAPOBOLL  cMeCl, umerowed ¢ < 100%, 600a-
HOLl nap Haxoourcs g nepespeTom COSTOAHUL.

Jns Touku € xapakTepuo To, YTO TeMnepaTypa BOASHOrO Mna-
pa [ HuXe Temnepatype £, HachieHus, OueBHAHO, B 3TOM CJy-
vae 6yleT cMech Napa U KanensHoro KOHAEHCaTd, HaXoAAllerocs
BO B3BELUCHHOM COCTOAHHM (TyMamn),

JHarpaMMa BJjlaXHOTO BO3AYXa 06bIYMO CTPOMTCH mAsl HOPMadb-
Horo GapoMerpHueckoro pasnerHs B = 760 mm pr. cr. Ecnn 6apo-
MeTpHyecKoe paBjlehde OypneT MeHAITHCHA, To COOTBETCTBEeHHO Oyller
MeMfITbCA M BCH pHaTpaMMa: deM Mewblle 6apoMeTpHueCKoe gasine-
uHe, TeM Kpupas ¢ — 1009, Gyret pacnosoxena nixe (paC. 3).

9



KpoMe HaXOMAECHHS OCHOBHBIX NAPAMETPOB BJAMXKHOTO BO3MyXas
no {—d puarpaMme MOXKHO ONpefedfiTh TeMuepaTypy BJaHOTO
TepMoMeTpa. C pocTatouHoli s MPAKTAKA TOYHOCTHIO MOMCHO
CUHTATb, UTO HEUSMENHOMY TenAcCOOepICaHlI0 BAANH020 6030yXa
£O0TEETCTOYET HEeUSMeHNOe NOKA3aHUe 8AAKCHOZ0 Tepmomerpa, OT-

Pre. 3

<lolla cJefyeT H cnocob onpelelends TeMnepaTypel To BJIazKHOMY
(MoKpoMmy) TepMoMeTpy f,, npu noMowu /—d pnarpammul. Ilpen-
JIOJIOKUM, UTO COCTOSiHMe BO3yXa Ha pnHarpaMmMe H3oGpaxaercs
Toukoit A (puc. 4). [lpoBozps uepes Touky A gaHaw [ = const,
#afireM TouKy B flepeceuyenBs yKaszammoli JIMHAA C KPHBOW HaCH-

Pty

tg,

Prc. 4

1mends (¢ = 100%). Ouesunro, ToukaM A u B GylyT cooTBelcT-
BOBaTb OIMHAKOBHE NMOKA3aHAS BJaXHOTO TepMoMeTpa. Ilockosibky
upy @ = 100% nokasania Cyxofo ¥ BAaXHOIO TepMOMeTpa COB-
T2 I210T, H30TepMa Touki B ecTh He UTO KHoe, KaK TeMNiepatypa {,,
COOTBETCTBYIOWAs KaK Touyke B, Tak 1 Touke A.

10



Kak noxkaseiBaer mpakThka, B Npenenax temmnepatyp xo + 30°
mmarpamma I—d nossosisier no Nokasauwsim £, B f,, TCHXpo-
Merpa AccMala olpenessiTh OTHOCHTENLHYIO BnaXHOCTh BO3JyXa @.
Tipr sTOM Bee TocTpoenme ha [—d jHarpamMMe PHXORAMTCH jefaTh
8 oOpATHOM MOPsiLKe, YeM GBLIO YKa3aHO BHILIE.

Tipu noMowiM pHArpaMMBl  MOMHO ONpENeJHTL H TOYKY POCH: T
BIIaXHOTO BO3J(yXa, cOCTOsIHHE KOTOPOTO 3ajaHo TOUKOH A.

Jns sroro (puc. 5) npoBognm B3 TOUKK A BepTHKAMBHYIO JiH-
HHIO BHH3 O TOMKH TlepeceueHHsi F ¢ KPHBOH HachlIeHHsI.

4o ds

Puc. 6 Puc 7

Tak xak Touku A u F nexar Ha oglofl BepTHKanH, TO BAATOCO-
Jiepxaune BO3NyXa, NapaMeTpbl KOTOPOTO OTPENedsioTes TOUKOR A,
1 BO3fyXa, TapaMeTphl KOTOpOro onpenensiorces Toukoit F, 6Gymyrt
UIHHAKOBLIMH. Tak Kak OTHOCHTelbHasi BAaXXHOCTb BO3JyXa, OTO-
Opaxaemoro Toukol F, 6yner 100%, To Temneparypa « no cyxomy
TePMOMETPY, COOTBETCTBYIOUAA ITOL TOYKe, Oyder ABAATLECA TEM-
Nneparypori TouKt pocet.

MMpumep. OnpenelUTb TOYKY POCH BO3NYXa, HMEIOWIEro [=
= +23°ug = 60%.

Orger: v = -+ 15°.

[Monbaysick nrarpaMmost BAZXKHOIO BO3AYXa, MOXKHO OTpeNesnTh
He TOJILKO BCe TapaMeTPEl BO3JlyXad, XapaKTepH3yILiHe JaHHoe CO-
CTosiHMe e€f0, HO W MapaMeTPhl CMeCH DAa3NHUHBIX KOJHUeCTB BO3-
JiyXa ¢ paanuuHbiMH TiapamMerpaMH. PaccMOTpHM HanGOnee NpOCTOR
Cryuafl CMeCH, COCTOSILIEl M3 JIByX KOMIOMEHTOB, IlapaMeTPhl Ko-
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TOpbIX oTOGpasendl Toukamu A u B na I—d pmarpamme  (puc. 6).
Bec xaxnoro us xomnohentoB G, u G p TaKxe W3BeCTeH.

OueBHIHO, YTO Brarocoliepxanie cvmecH dp H TEMIOCOREepKa-
une ee I Gynyr

de(Gy+Gp) = dy Gy + dp G
1.(G,+Gp)= 1,G, +1,Gp.

IMocne snementaphioro anreGpaMieckoro npeo6pa3oBaHMs yKa-
3aHHBIE BHpaXeHHst MOFYT GHITh TIPHBEJEHbl h CNENYIOIIEMY BHRY:

dg—dg  Izg—Ilc _ Ga

dg—da le—1a Gp
W3 npupellennolo paBeHCTBa BHjHO, uTo abcuwcca d . Toukni
cvec C penut orpesok d, —d , B OTHOllHHH, 0o6patHO NPOMOp-
LHOHANBHOM CMEIUHBaeMblM KOJHHECTBaM, a oppuuata I, nenut
orpesok [ ,—J , B Takom xe cooroilennn. M3 moctpoenns, cue-
JIAHHOTO Ha PHCYHKe, cllellyeT, uTO eCJH COeJIMHHTL TOYKH, Onpeje-
JifoLKe NapaMeTptl 060MX KOMIOHEHTOB, nNpAMOH JHHHeH, TOUKa
Ha 3TOH TpAMON, nenswas ee Ha OTpeskH, 0OPATHO MPOTOPLHOHAND-
Hble CMellMBAEMBIM KOJHyecTBaM (BecaM), OylleT XapaKTepH30BaTH
napaMerphl cMeck. Takum o6pa3som, a1 Onpedesenus napamerpos
cuecy mogcHo dasie He 3nare camux eeaunun G, w G g, a nocra-
TOYHO 3HATh TONBKO MX COOTHOLIEHHE, T. €. BENHUHHY

Sa
.
Gp

IMTpuMep. JBe BecOBbIe yacTH BO3NYXa C mapameTpamu [ =
= -+ 20° ¢ = 60Y% cmelmBaloTCH € TPeMs BECOBBIMH UaCTSAMM
BO3J(yXa, MapaMeTphl kOTophix ¢ = + 30° u ¢ = 40%. TpeGyercs
ONpefe/HTL NMapamMeTpbl CMEeCH.

Pewenue. Haxoithm TOUKH, otoparkaouise COCTOsiHHe TepPBOro
¥ BTOPOTO KOMIIOHEHTOB, H COe/HHSeM HX MPSAMON NuHHel. ITy To-
crenHIOw gesnum Ha 2-+3 =5 yactefl. Touka, HaxomsAwascas Ha
pacCTOSHMM ABYX 4acTell oT TOYKM, XxapakTepH3yIOLieH mapamerpul
2-r0 KOMIIOHEHTA, H Ha PaCCTOSIHHK TPeX 4acTell OT TOUKH, XapakTe-
pusyomeli cocrosine l-ro kommoneHta, B Gynier HCKoMOH. Creno-
BaTeNbHO, lo= +26°n ¢p = 47%.

Ecnn uneso KoMnoHeHTOB  cMecH Gosibllle IBYX, TO TOYKY cMeCH
cTposT clejylominM obpazom (puc. 7). CHauana HaxOHMAT TOYKY
cmeck C jByx KomnonenTon: A u B. Jlanee, paccmatpuBasi Touxy (
KaK HOBbI# KOMMOHEHT, HaXoJAT TOUKY cmecH C! 3TOro KommoneHra
12



« tpeteuM koMroneutom E. Tlpu stoM, onHako, He cnenyer 3albi-
BaTh, yTO TIPH OTpejeselHd Touky C! BecOBo€ OTHOLIEHHE KOMIO-
MeHTOB OyneT

Gg Gg

G Ga+6Gp'

B toM cayuae, korjia TouKa cMecH C rosmyuaercsi 3a Npelenamk
%pHBOH Hacuuiennsi (puC. 8), OH& yXe He XapaKTepH3yer uapa-
MeTphl CMmecH. JleficTBHTENLHO, €C/IH TOYKA, XapaKkTepH3yiowas co-
CTOMHMS BO3LYXa, BHIXOAMT 3a Mpexe-
aul ¢ = 100%, wu3 Bo3NyXa HauHer
BbIlTAZaTh KOHJEHCAT MJH Jejl.

Tak Kak OTHOCHTeNbHAy BAAXK-
HOCTh ra3c06pastHoft yaCTH CMeCH He
moxer ObiTh Bhime 100%, To Todka,
LapaKTePH3YIOILas HapaMeTphbl ra3o-
o6pasnoft cmeCH, JOMKHA JieXaTe Ha
KpUBOH Hachulienmus. Kpome Toro, past
cobmonenust TemnoBoro Ganaumca He-
o6xonuMo, uTOObl CyMMa TeroCcO-
ACDIKAHKH [a3000pa3HOM cMeCH K BHI-
parilell KUPKOH BjarH  Gpia GHl
PaBHA TEMJIOCOAEPKAHMID, COOTBETCT-
ByIOmemy Touke C:

&

Ad
I, = 1”1+T00_t‘1' (23) P, 8
rne 1., — Temnoconepxanne rasoo0pastofi  yacTm  CMe-

CH KKGA[K2 CyXOTO BO3HyXa,

Ad — KosHuecTBO BhinMapllefi BNarm p 2fke,

t, —— TeMmepaTypa XKHIKOH BnarW, pabHas TeMmepaTtype
ra3oo6pasHoi yacTH CMecH.

Jnsa naxomnenws toukw C, nposopsat Ha [—d jmarpamme psn
smnul f, 3HaueHHe KOTOPHIX Hemuoro Mehbwe I,. Toukw nepeceue-
HHSl 3THX JIMHHI ¢ KPHBOW HacbiuieHMst OyNYyT COOTBETCTBOBATL Pa3-
MM TeMIIEpaTypa'M cMecCH tc H pas3JInyHbiM KOJIHYeCTBaM BHIIa-
naomelt narn Ad. ITytem nop6opa MOXKHO HaliTH Takyw JH-
w0 [, Touka nepecesennst kotopofi ¢ ¢ = 100% n coorserct-
BylOlHe eil 3uavenus {, ©H Ad npespatsT ypabhende (23) B TOK-

gectBo. Touka Ci B Gyller HCKOMOH, TaK KaK BeJHuUHHA

OyeHb

Mana, eld oObuHO npeHeGperalOT M CYHTAIOT, YTO MapaMeTphl CMECH
XapakTepHayloTest TOUKoH Co.
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§ 3. M30OBPA)KEHME NPOLECCOB W3MEHEHHS COCTOSIHHS
BJIAJKHOTO BO3JZLYXA NPH NOMOLLH 7 —d JIHATPAMMbBL

Baamheii  Bo3jvx cnocober BOCIPHHHMATL M OTHABAThL Tell. O
M BNary, WaMeHsisi [IpH 3ToM CBOM TapaMerphl

H3MmeHerHe NapameTPOB Bo3lyXa GyierT 3aBHCETH OT COOTHOLIE-
HHS KOJMYECTBA Tera Q M Biard g, Kotopble GYIAYT BOCTIPHHS1
BO3AYXOM WJM OTHaHbl BM. IIpH 3TOM cOCTORMMe BO3jyXa Gypel
M3MEHSTBCS  TOCTETEHHO, TaK KAK M BOCTpPHATHE H OTHAua Temna i
BRArH NOTPeOYIOT H3BECTHOro TPOMeKYyTKa BpeMeHH. IlphmeM, uio
TPOLIECC TErNO- U Biarollepenads LANTCA n enuHuL BpeMenn. Torna,
eCNE Npouece TEMNo- u BJaronepejaun OymeT wiTH C OJHOH M TOil
e CKOPOCTBIO, TO B KaXXImli MOMEHT BpeMeHn BO3nyx GyneT Boc-

NpHOBMATE WK TePATb— -KKaA Telllla B £ Ke WM epamm BNari.
n n

OGo3HayHM BEJIHYHHY < uepes £ u bydem naseLoars ee TenAo-
g
BAAHCHOCTHLIM — OTHOUWIEHUCM, UAL Y2A08biM KOIPPUYUEHTOM Npo-

yecca.

Tlonaras, uTo OTHOLUEHHe KOJHYECTBA Tenfia K KOJIHUECTBY Bia-
[H, BOCTIPHHSITBIX HJM TOTEPSHHBIX BCEM KOJHYECTBOM BO3AYXz,
VUACTBYIOWEro B NpolLecCe H OTHeceHHoro X 1 ke cyXoro BO3nyxa,
OylleT OJHHM M ‘TeM K€, MOXeM HallucaThb

b= L fe—h _Ar_ Al
g Xg — X1 Ax Ad
1000

I/IaoﬁpaSHM Nponecc H3IMEHEHUS COCTOSHMA BO3LYXA Ha I—d nna-
rpamme. Touky Hayanweoro coctosinus (puc. 9)  oGosnauMM  ye-
pes A, a TOuKy KOHEUHOro COCTOSIHMS BO3flyxa — yepes B. Torpa
KOJTHYECTBO Telsa, NepenanHoro Boanyxy, Oyner (l=—h) &xaafwe
CyXOfo BO3NyXa, a kosmuecteo Biard (dy—di} 2/ke cyxoro Bo3
avxa.

Canbui npoyecc noCTeneHHoz0 U3MEHeHILS NapameTpos 8030yxa
usobpasnTest Ha [—d nuarpamme MPSAMON, COGMHSIOIEEH TOUKH
HayaJbHOTO M KOHEYHOIO COCTOSIMHS BO3JYXa, TAK Kak jas Jo6oil
TOUKH, Jexaluell Ha 5TOi JMHMH, HalpuMep TOuKH C, oTHOLleHHC

Aemh . famh oy const,
dd Aty @4
1000 1000

T. €. TOJIBKO Tlpouecc, H300pamaemblii npaMoil Jinhuel, y/OBIETBO-
pfeT YCIOBHIO, UTO TeMSIo- ¥ Baaroflepenaua OGyAYT HATH ¢ OXMOI M
TOl e CKOPOCTHIO.

14



Yro6bl 00JertHTE TIOCTPOEHHE [POLECCOB H3MEHEHHs COCTOSIHHS
BO3ZyXa, €CJIH M3BECTHA BeJIMUMHA TeNJIOBJaKEOCTHOIO OTHOLIEHHS,
NOXHO sapasee MOCTPOMTH PAL NPSIMbIX, COOTBETCTBYIOIHX PA3MHY-
HLIM 3H2YEHHSIM TaKOBOro. YKa3aHHble IpsMHEe OGHUHO Ha3LIBAKT
wHamMy npoyecca U3ameHenus cOCTOARUA 8030yxa. Omnako, 4To0h
3TH NpSMEE He 3aTeMHSIH  JHArDaMMEL, Ha TOCJEMIOI0 uallie BCe-
{0 AHOCAT TOJBKO MX KOHIIE!, BBIXOHSimMe 3a PAMKy JHATpaMMHL,
11 MAANHCBIBAIOT HA HHX BEJHUHHB TeTUIOBJAXHOCTHOTO —OTHOLIE-

Prc. 9 Puc. 10

HHf. COOTBETCTBYIOLIMe Kaio M3 suhuil. Jlns noctpoelus nywa
TIpollecca HEOOXOMHMO COEJMHMHTL TPSMOH  HyJNeBYIO TOYKY HHA-
rpamMMel, cooTeTcTByIOmYI0 (=0 H =0, C KOHLOM COOTBer-
cTBYIOIIErO qvua. Jlrobas npamas, nposedeHHas NapairenbHO no-
AYyLeRROMY Aydy, OYOeT cOOTBETCT808aTL TOMY %€ TeNAOBAGICHOCT-
HOMY OTHOWIEHUIO.

TIpoBenst MonoGHYIO mMapansiefbHyl0 NPSMyl0 4epe3 TOuKY COo-
CTOfIHNA BO31yXa, MOXHO Tpaduueckn wn300pasuTh, Kak MNoiner
fpolecc H3MeHeHHst NapaMeTpoB BO3IyXa NpH HaHHOM TeIJIOBMalK-
HOCTHOM OTHOLIEHHH.

Besmunna
I -1 AT
di—dy  Ad_
1000 1000

MOXeT WMeThb Pa3nMuHoe 3HaueHHe H PA3NMYHHE 3HAK § 3aBHCH-
MOCTH OT TOro, G6YNYT JIM TETUIO H BiaTa NMepefaBaThCs BO3RYXY Mk
OTHHMATECH OT HEro H B KAaKHX KOJMHUECTBaX.

Korna I;>I v dp>d), TO B 4UCIKTENb M 3HamMeHATeNb Tero-
BJIAXKHOCTHOTO OTHOLUEHHMSI GynyT TIONOXHTEJLHE, a Cama BenH-
upna § OyneT MMeTh 3HaK -+ (ToC).

15



Tipu stom, ey I,=/), 10 E=0, a echm dp=d), To E=-+oo

Ecau I;>I v dp<<d, Benuupna & umeeT 3Hak — (Munyc).

Ecmu Ia<I\ B d3>d), To BesMunna E ONATL HMEET 3pak
(MHHYC).

Korna ke Io<Ii m do<ld;, 70 Benmunna E uMeer 3hak -
(nmoc).

Ha puc. 10 n3o6paxelbl JHHHH, COOTBETCTBYIOIIHE XapaKTep-
HbIM 3HauyeHHsiM E, M CTPenKaMM [OKa3aHbl HAmNpaBJeHHs mpolec-
COB M3MEHEHHsl COCTOSIHHMS BO3J(yXa, COOTBETCTBYIOLUIMX KaK Xapak-
TepPHbIM 3HaueHHsM (OIJIOLIHBIC JMHKH), TaK M (IPOMENYTOYHBIM
(NyHKTHpHBIE JITHHH).

dio
k>

Prc. 11 Puc. 12

TlpomexyTok Mexjy HampabnenveM nyua & = 0, niyliero BHH3,
M ay4a § = -+ oo HasLIBaeTCd CeKTOPoM I, a TIPOMEXYTOK MEeXjy
nyyom & = +oo u E =0, nuywmm Beepx, — cextopom II. Tipome-
KYTOK Mexjy NMOCAeHHM JYUOM M JyloM E = -— oo Ha3kBaeTcs
cexropom 11, a ocrabukfics npomexyTok — cexropom I'V. Cekropbi
TOKa3avel Ha pHc. 11

OueBHJHO, uTO JyIsl BCeX myuel, OTHOCAMHXCsT K cextopam [
u 11/, Bennunna § umeer 3nax -} (mioc), a aas cekropos I u IV —
3uak — (MHHyC).

Ha npunaraemoil /—d nuarpaMme (B oTanuHe 0T OOLIUHBIX) JUJIS
TIOCTPOEHHS Nyyedt Mpolecca NOMLIYIOTCA MacTabHbIM kpyroM. Ha
3TOM KpyFe HaXOHAT OTPE30K, COOTBETCTBYMOLIMH 3ajaHHOMy 3Haue
HHIO E, ¥ TIPOBOLAT 4epe3 TOYKY HAuajbHOrO COCTOSIHMS BO3JNYXA
JIMHHIO, TIapaJeNibHyI0 3TOMy OTPe3Ky. I71a aunus u 6yder orobpa-
SAT6 NPOYECC UIMEHEHUs COCTOAHUA B030YXa npu OGHNOM Tenio-
BAQICHOCTHOM OTHOULEHULL.
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C.nenye'r OTMETHTE, UTO JINHHH oAMHAKOBOro OOGBEMHOIO Beca
BjaXXHoOro spospyxa Ha I—d pHarpaMme TPHONH3HTEJBHO COBIA-
nalT ¢ aywoMm § = 500. Ilcnofib3oBanHe — TEINOBA2XKHOCTHOTO
OTHOLUEHHS], HJIH Jiyua [Iponecca H3MeHeMHs COCTOSHHR BO3IYXa,
ofJderiael Kak onpefesieHne HeoOXOouMOro BO3LYXooOMeHa, TaK
M NapaMETPOB NMPHTOUHOrO BO3LYXA.

JeiicruTenbro, €c/H NapaMeTpLl BO3AYXa TOMRLICHHst B BEJH-
yHpA TEIJOBJAZKHOCTHOTO OTHOLIEHHS H3BeCTHH (Touka B H JH-

Hust B = 2 pa puc. 12). 10, 3ajaBasick BJAroCojePIKatHeM

NPHTOYHOTO Bo3ayXa d,, MOXHO Jerko Haditn Touky [1, onpene-
NAOIWYI0 TNapaMerpbl TPHTOYHOTO BO3jyXa, & Mo Hefl -— TeMIlepa-
TypY NPHTOUHOYO BO3HyXa £,.

C onpHAaKoBbIM yCIIEXOM MOMHO 3ajlaThCH TeMIepartypoil mpH-
ToYHoro Bo3jiiyXa £, H Ha mepeceucHHH COOTBETCTBYIOLIeH H30TEp-
MBI C JIYYOM HaiiTH TOUKY, OTpenefsiouyio NapamMeTphbl IpHTOUHOTD
BoBAyXa.

Heot6xoumpiit Boayx006MeH moXeT GHThL OMpeneneH K3 Bbipa-
KEHH S

e = g T lrefuac). (25)

1000

TennoConepanne BO3NYXa MOKCT YBEJIHUHBATHCH IO CJENyIO-
UMM NpHYHHAM:

1) 3a cueT nomMellHBalUs K HeMY BONSHOrO Mapa, NosiyueHHOro
B HTOre 3aTpaThl TeIlNla Ot MOCTCPOHHEro HCTOYHMKA, HO He 3a CcyeT
OTHATHSA Tellfla OT BO3JyXa, NPH 3TOM TIOJHOE TeIoCcoNepKatye
napa TepexofHT B BO3NYX;

2) 3a cuer mepejayM SBHOTO Tellsla OT COMPHKOCHOBEHHS BO3-
JiyXa ¢ CYXHMH HATpeTHIMH TIOBEpXHOCTHMH;

3) 3a cuer CONpPHKOCHOBEHHS BO3J(yXa C TOBEPXHOCTHIO BOJbI,
HMewouieil TeMuepaTypy BhIUe, YeMm TeMIlepaTtypa Bo3ayXa (f 4> t),
MPH 5TOM B BO3NYX NEPEXOANT KaK TEMJOCONePrKaHHe KHIKoi hasbl
HCTapUBLICHCA BOAB, TaK M CKPHTas TellOTa Tapoo6pa3soBaHus;
KpOME TOlO, BCNEACTBHE HaJ{uMs pa3sHOCTH TEMIlepaTyp B BO3NYX
OyrneT TmepeXomHTh ¥ HEKoTOpOe KOJMuECTBO SBHOIC TeMda MyTeM
HETIOCPENICTBEHHON Tenuoneperaun (o1 fosee HarpeToil cpelibl K Me-
Hee Harpero);

4) M3-32 CONPHKOCHOBEHHS BO31yXa C MOBEpXHOCTHIO BOLBI, WCIa-
PHELIEHCS 32 CYET Telyla BO3AYXA; TaKOe MOJOKEHNe MoXeT HadJo-
naThCH, KOTAA TeMIlepaTypa BOnbl HHMe TeMIEpaTypH BO3Lyxa, HO
BHIIE TeMIlepaTypbl BO3ZyXa M0 BAAXHOMY TePMOMETPY; B 3TCM
cjlyyde BORA HCTAapsieTCsl 3a CUET OTHATHA OT BO3AYXA HABHOrO

I. A. Makcumos 1



Tewd ¢ YacTHYHMBIM BO3BPATOM €My STOro Tellja B BHIE TOJHOIO
TelnoconepXalusl ycrnapHeilefcss BOJBL

Tennocofepxanye BO3AYXa MOMET YMEHEBLIATHCHA TIO CJeAYHs-
UMM TIPHUYAHAM!

1) 3a cuer oTHATHS OT BO3NyXa SIBHOTO TEINa RCJAENCTBHE CO-
TIpUKOCHOBEHHS € CYXHMH XOJOTHBIMH [OBCPXHOCTSAIMHE, Ha KOTOP.IX
KOHIEHCaLusi BJark He NPOHCXONNT, T. €. ¢ NOBEPXHOCTSAMH, HMemn-
MHMH TCMIICPATYpy HHXKEe TEMIEPATVPLI BO3AVXa, HO BblLie TeMme
paTypPH TOUKH pOCH T;

2) 3a cueT COMPHKOCHOBEHHSI BO3J(yXa € TOBEPXHOCTHIO BOJH,
HMeloiliell TeMTlepaTypy HHXe TEMIEPATYPBl BO3LYXa [0 BJAXKHOMY
TEPMOMeTPY, HO Bpillle TEMNEpaTyphl TOUKH POCHI, TIPH TOW BO3AYX
TEpPseT ABHOE TEIIO, KOTOPOE HACTHYHO BO3BPAILAETCH €My Hazajl
B BHle TIOJIMOTO TETJIOCOJEPIKaHHs BOJb!, BCOaPKBlIefics 3a cuer
TenJa BO3LyXa;

3) 3a cueT CONPHMKOCHOBEHHS BO3MYXa C XOJIORHBIMM TIOBepX-
HOCTSIMH (B TOM UHCJie H C HOBEPXHOCTLIO BOJBI), H2 KOTOPHIX 1.pO-
NCXOJNT KOHAEHCANHS; TeMNepaTypa 3THX MOBEPXHOCTeH HHXKe ToM-
neparyphl TOUKM pochl. B 3Tom cryuae TelsioconepKanue MHAKOH
$ha3bl CKOHIEHCHPOBABLIErOCH Tapa ynansiercsli H3 BO3JYXa BMeCTE
¢ BHINaBLIel Byiaroil, a ckpblTag TemioTa MNapooGpasopaHus Tepe-
naercst XOn01HOH NOBEPXHOCTH, BHI3BBABLIEH KoHpeHcauHio. Kpome
TOro, BO3AYX TePsieT SBHOE TEMJO BCIEJCTBHE HEMOCPENCTBEHON
Tennonepesiau ot Gonee HarpeTofl cpenbl K MeHee Harperoii. Bonee
noppoGHO Tpoiece TerooGMeHa MEXARY BO3LVXOM M BOJOH H3JI0-
HKeH najee. B uTOre TIpHBENEHHBIX BBIUE COOOpaMXEHHA s
BEIUHC/IEHHS  TETUIOBAXHOCTHOrO OTHOLUEHHS] MOXHO MPEliOHHTD
BEIpAXeHHe

G-I,—G-I,

E— =
d d
G—2—_G-2
1000 1000
Eyin +Q+EW- i +IFa(t,—O— Q¢ — IW i; — X Fa(t—£)) 26)
- g+ IW I '
roe G — BecOBOe KONHYECTBO BO3LYXa B KHJOTpaAMMAaX;
o u I} — KoHeuMoe ¥ MauanBHOE TEMJOCOLEPIKAHHE BO31yLI-
HOil CMECH B KK(., OTHECEHHOE K KHIOTPaMMy CYXOro
BO3NyXa;
dz H dl — ROHeyHoe M HayasbHOe BJlarocopepiKaHve nNapoBo#

NYLWIHOR CMECH B IpaMMax. OTHeCeHHBIX K KHJIOTPaM-
MY CYXOTO BO3[yXa;

¢ — KOoJMMuecCTBO Telna, MepefaHHoe BO3ZXYXY OT COMPHKOC
HOBEMHS] C CYXMMHM  HarpeThIMH  I[IOBEPXHOCTSIMH,
B KKaAfuao;



Q' — KOJIMUECTBO TelNa, OTHATOEe OT Bu3lyXa 3a C4eT CO-
TIPHKOCHOBEHUS € XOJIORHHIMH TIOBEPXHOCTAMH, HMe-
IOIHME TEMIIEPATYPy BbILIE TOUKH POCHI, B KKG.A[40k;
W — konuuecTBO HCNapsuollieficsl BAard B k2fuac;
W’ — koNMHeCcTBO CKOHIEHCHPOBAaBlIeHcs BnarM B K2/1ac;
a — KOsthHLUMEeHT TEelNIOBOCIIPAATHS HJH  TelJIOOTRAuH
TIOBEPXHOCTH BOJB B kKaafuac - m?-2pad;
F _ TOBepXHOCTh Boibl B M2
{ — TemIlepPaTypa BO3yXa 1O CYXOMy TepMOMeTpYy;
1, — Temnepatypa ucnapsioumieiics BOJBl (4, >T);
i — TIOAHOE TETNIOCONEPKAHHe HCTapsolielics: BB,
¢, — ToJHOe TerJioconepiKanue Mapa, TOAMeLIHBAEMOTO
K BO3JVXY;
£, — KOJIMHeCTBO Iapa, NOAMEIIHB2EMOIC K BO3JYXy;
t,— TemmepaTypa TOBepXHOCTH, Ha KOTOPOH [POHCXORHT
Komjiencauus napa (2, <t);
i) — NoJHOe TENnoCogepKalte KOHAEHCHPYIOIIErots napa.
Ecau npereGpeub Temnonepeyaueil Mexjly BO3yXoM M BONOH 3a
CueT PasHOCTH TEMTepaTyp H CuHTaTh, YTO B mpenenax £ > 1, >+t
SIBHEI M CKpEITHE Temoo6mMeH KOMIEHCHPYIOT JpYyT ApYyra, TO Ipe-
IhAYINEee ypaBHeHHe MOXeT OLITL HallMCcaHo B BHIE
e Bnin+Q+IWy-i -IWity, — Q@ —TWi,
: entEW R LW, — W ’

@7

rae W) — KosuuecTBO Bopbl B K2fuac, HCTapsIOLiedics 3a cyeT CoG-
CTBEHHOXO Tellfla, T. €. TIpH Temmepartype [, > f;
W 3 — kosnMuecTBO BoONEL B ke2fuac; ucnapsuowedics npu £>£,, >,
W’ — KonuuecTBO KOHIEHCHPYIOLIErocs: Tapa TpH TeMIepaType
NOBEPXHOCTH HMXKE TOUKH POCHl B kefdac;
i — TonHOE TEIVIOCOREepMalne HCTapAIOHeRCsT BOJb;
t, - - TemniepaTypa BOJHI
i) — mNoJaHOe TENJoCconepIKaHHe KOHAEHCHPYIoWwerocs Napa.

TIpy nosb3aoBanmn dopmysamu (26) u (27) chenyer HMerp
B BHIY, UTO OTKPHITbIE BOOHbIe NOBEPXHOITU, HAXOOAUUECS 8 Nome-
wenul, moeyr bbir 080aK020 xaparkTepa.

10 MOryT OLITh TGK HO3bLIBAEMbIE <3OCTOUHBIES NOBEPXHOCTU
HEROTOPOTO OrpaHHuYeHHOro o6bema Bojibl Ge3 PHTOKA KJH OTHATHA
Telsa MOCTOPOHEMM HCTOYHHKOM OT 3TOro o6bema. IloBepxuocti
TaKoil «3aCTOMHOH» BONB!, HArpeBasick MWJM OXJaifch 3a cyeT BO3-
nyXa, TocTeTeHHo TpHHMMaer 3HadeHHe TEMIEPATYPhl BJasKHOro
TepmoMerpa. Torna macTynmaer crauMoHapHBI PeXcHM Tem006Me-
Ha, TIPH KOTOPOM KOJIHYECTBO SIBHOTO TeNJa, NIEPEaBaeMOT0 OT BO3-
Lyxa K Bojie, CTAHOBHTCSt PAaBHLIM KOJIHUECTBY CKpBITOTO Temna,
TEPEXOJAILETO BCJEJICTBHe HCTAPEHHsl OT BOLH K BO3JYXY.
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Ecnu 6n1 mpu TakoM Tpollecce He OBLIO MCXaHWYECKOTo nepe-
poca TenylocoxepxKanusl  Aupkol (asb BOAH B BO3AYX, To TEMNo-
conepxanne TaKOBOro OCTaBanoch On  6e3  m3MeneHuid. QiHaKO
BCNEJICTBHE 5TOrO TIEPEHOCA TEMIOCOLEpIKAaHHe BO3LyXa YBCNHYH-
BaeTcsl HA BEJIHYMHY W -tﬂl.

Bo BTOpoMm cnyuae BoHa MOMKeT OBITh WJIH NIPOTOYHAs, HIH BCe
BPEMS [OAOTPEeBATHCH, HJIH OXJaXAAThest MOCTOPOHHHM HCTOUIH-
KOM HArpeBaHust Wip OXJaxueHusi, ITo 06CTOATETBCTRO MOAIEpWH-
BaeT NOCTOFHETBO TEMIEpaTyPhl NOBEPXHOCTH BOJAH, NPHYEM TeMid-
paTypa BOLH OTJIHYaeTCA OT TEMIIEpPATYpH! BI&XKHOTG TEPMOMETPA-

§ 4. TEILWIOOBMEH MEXXNY BO3AYXOM H BONOH

Haun6onee pewesni#t ¥ mpoctolt cnocol pa3MeHeHusi TNapameTpon
BJIAXKHOTO BO3LyXa — o6paborka ero Bopoi. Jlns nofyueHust KOM-
UAKTHHX pa3MepoB TEMJIo- M BAArooGMeHHHKa BO3NYX [PHBOASAT B
CONPUKOCHOBEHHE C BOJIOH B Kamle/JbHOM COCTOSHHH, TOMyuaeMoM
nyreM pasGppiarHBaHUs BONH uepe3 pasnuunble comna (¢opcyr-
k). UeM Mesbue Karmne BOAH, TeM HHTEHCHBHEe TPOLECT Terno- K
BJaroo6Mena, TaK Kak IMOBepXHOCTb HCTAPEHHs B PA3HOCTh Map-
LHaJBbHHX ~JRaBjeHnft  ypennuuBaoTcA. llocsenvee mponcxonut
OTTOrO, YTO PA3HOCTE MEXAY YIPYroCcThio BOJSHOTO apa Hemocpes-
CTREHNO HAX MNOBEPXHOCTBIO KAl u B OKPY¥KAIOLEM BO3RyXe
YBeJHUHBAETCS C yMEHBUIEHHEM Pajuyca KanfH.

Jlnsi TOpH3OHTANBHON BOIHOH MOBEPXHOCTH KONMMECTBO HCIA-
pRIOLIeNCs BOLK TPH HOpMAMNBHOM aTMOCHEpHOM RABAEHHH MOMKHC
ONpEeReNHTE H3 ypaBHeHHs

gn=8"Flla—hy)

rne F — nuollagb MoBepXHOCTH HCMApeHus B #7;
B — taxtiueckoe 6apOMETPHYECKOE REBJIEHHE B MHJIHMeTpax
PTYTHOFO cTONba;

hy — ynpyrocth (napheankhoe jiapielne) BORSHOTO Napa B
BO3NYXE B MM pT. CT.

B — xosthduunest BiaaroobMena, T. e. KOAHYECTBO BNATH (B KM~
JorpaMmax), ucnapsomesicst ¢ 1 M2 TOBEPXHOCTH B uac NpH pasha-
cru yopyrocrefl, pasnofl } mm pr. c7.;

By — ynpyrocTe BORSIHOTO [12pa HeMOCPeNCTBEHHO Haj NoBepxX-
HOCTBIO  MCHAPSIOWEACst BOABL, HJs1 HAXOXKIECHUS ee TIONAr&koT, w1
HENOCPEJICTBEHHO Maj BOLSIHOH T[OBEPXHOCTLIO BO3MyX HACHLiEl
paaroii (p = 100%), a TemnepaTypa ero paBHa TemNepaType BOIMW

Tpy wncnapenny ¢ BHITYKJOH NOBEPXHOCTH Kamnesbh Da3HCCTH
yhpyrocte#t yselnuHBaeTcs, uTO 3aCTaBJseT BBOJMTL B QOPMynY
HONPABOUNK MHOXHTEIB 1).
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Ilpy pacubineHuu somw (POPCYHKAMH Kak BenHukHa F, Tax n
nonpasouHbiil kKoapdunuent m, yunteisarowmmili H3MEeHeHHe BeJH-
upHb (fy—hy) B 3aBHCHMOCTH OT pajuyca KamneseK, HeH3BecTHbI.
Cunrasi, 4TO 1A OOHOrO M TOTO Xe Buna (GopcyHku Benuuuna F 6y-
6T U3MEHATHCS TPAMO TPONOPUHOHANBHG H3MEHEHHIO pacxona Bo-
OH G0, MOMNHO CHUHTATh, YTO M KOAMUECTBO HCNapsiiolueficst pac-
neLieHHOH BoAB! 6ysier B nepBOM NPUGHIKEHMH TOAUMHSTLCS 3aBH-
CHMOCTH

760 [&zfuac], 29

&n= Go - s{hh—h) B

rie § — ofmuil nonpapounkfl MHOXHTENb, YuHThBawllpEl KakK co-
OTHOLICHHE MeXnY g, u F, TaK W nonpasKy Ha H3MeHeHue DeJiH-
unHL (f;—hg). KpoMe 7Toro, yKasaHHBi#i kOs(uUBEHT AOMKEH
YUHTHBATh U BPeMsi KOHTAKTa KaneseK BOJB M BO3JAYXA.

Uro KacaeTcss TnpoM3BOAMTeNBHOCTH (OPCYHKH Min convia, TO
OHA 32BHCHT OT OAMAMeTpa BHXOAHOro OTBepCTHs &, OT AaBJIeHHR
BOAH Tepefi GOPCYHKOR p aru U OT KOHCTPYKLHH (OpPCYHRH.

MoxHo cunTath, 4TO AJ1s1 OAHOH (GOPCYHKH

go=4d-A-p" afuac-kefuac, (30)
rac A ¥ n — SMNHMpuyYecKHe BEJIMYMHBL.

Bennunna n ons GonblipMceTsa  THHOB  (QOPCYHOK  KoseGieTcst
B npegenax 0,47—0,53 u B cpegHeM MOXer O6HTh TNPUHATA paB-
Hoit 0,5. Besmyunnt A kosme6uorest 8 66nplinx npenenax (ot 30
o 120). Bennunesl A M 7 A8 pasiuuHbIX THNOB (OPCYHOK NPHUBO-
AfATCH B yueGHHKAX M CIpapOYHHKAX.

PaccMoTpuM MeXaHp3M TErVIo- W BJArcoOMcHA MEXIY BO3AYXOM
v BOJO Tosarasi, YTO TeMIepatypa BOAH Oyfer BhLillle TeMIepa-
TYPH BO3AyXa.

Konuuectso Temna dQ, OCMEeHeNHOr0 MeXAy BOSAYXOM M BO-
A0l DyTeM ROHBEKIHH W H3JYueHHs1 uepe3 GeCKOHEMHO MaJbiil sJe-
MeHT MOBEPXHOCTH, Oyner

dQ, = alt,— O dF kran/uac, (31

rge o — Ko3(QQHUHEHT SIBHOTO TeIJIOOGMEHA MEXAY BO3NYyXOM
u BomoOH B Kraafm? uac- epad,
fy— TeMIepaTypa NOBEPXHOCTH BOALI;
! — TeMnepaTypa Bo3Nyxa;
dF — s5eMeHT noBepxHOCTH B M2,

ITpouece, oto6paxaemuii ypasHenuem (31), moxer 6LiTh OXa-
PaKTEpU3OpaH KaK SBHH TerjJoo6MeH.

KpoMme 37oro Bupa TermvioofmeHa, HAGJofaeTcss M nepzHOC TeIn-
Jla ¢ BOAAHBLIM TNapoM, MepeXOAAIMM K3 BOAH B BO3OYX.
O6o3naunM uepe3 dg, KOMHUECTBO BJard, TOJyueHHOH BO3-
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OyxXoM ¢ GeCKOHeMHO Mallore 3JleMedTa TOBepxHOCTH BOfpl dF,
TOTAA
dg, = B(h, — M dF [xefuac], (32)
rie f — xoaddulnent Baaroo6Mera;
h,, — YNpYrocTs BOASIHOTO Napa Ha MOBEPXHOCTH BOAL B MHJI-
nuMeTpax pTyTHOro cTonba;
h — ymnpyrocts BOASIHOrQ nNapa B BO3MYyXe B MHJIJIUMeTPax
PTYTHOTO CTONGA.
C foctaToOuHON JJIs1 NMPAKTHKH TOYHOCTBIO MOXKHO Npefpipyiuee
ypapHeHue nepenucatb p BHAE

dg, = 6(x, — x) dF [Ke/uac], (33)

rie x, — BlarocofiepkaHue pachlllleHHoro sosnyxa (¢ = 100%)
TpH TeMIlepaTtype, papHOH TeMnepaType BOALI, OTHECEH-
uoe K | Ke cyxoro ro3myxa;

x — (akTHuecKoe BJIATOCOAEPXaHHe BO3NYXa, OTHeCeHHOe K
| Kz cyxoro BO3Ayxa;

¢ — HOBBI KO3()pUIHEHT TPONOPUHONAILHOCTH, KOTOPBIH
B nalibHeilllleM 6yneM Hasbipath KO3QpuyuenTom 6aG20-
nepexoda.

OueBnfHO, YTO KOJHYECTBO TeMsa, NepefJaHHOrO B Nponecce
Bllaroo6Mena, Gyner

4Q,, r-dg, kkai/wac, (34)
rfie r — CKphiTasi TeIJOTa WCapeHHst BOAbl B KKAA[Ke.

MMponece, oToBpaxaeMblii ypabHeHueM (34), xapakTepHsyeTcs
Kak BaaxHL (CKpH(THifl) Temaoo6MeH.

YpasHeHue (34) HeCKOJLKO HETOYHO, TaK KaK He YUHTHIBaer
nepeHoca TelJiocofieprKanus kUKol Gasbl, 15 yueTa Kotopoil Be-
JHMYHHY r clefilyeT 3aMeMUTb BeJHUHHON NOJIHOTO TEemocoaepKaHus
BoasiHoro napa i. [TosHoe Kosuyectso Tenvia 4Q, nepenasaeMoe 060-
HMMH BHIAMH Tervioo6MeHa, 6yneT

dQ = dQ, + 4Q,, = la(t, — ) + i o(x, — x)]dF. (35)

Ypasnenne (35) Moxer OLITb NPeoGpasoBaHo M HamuCaHo B

CJEAYIOIEM BHAE:

dQ:o.dF[f(t,ﬂ— t)+i(x,,,—x)].

C HeKOTOPHIM NPHBJHIKEHHEM MOXKHO NMPHHATD, YTO % =c,—
BECOBAs! TEIJIOEMKOCTD BJ1aXKHOTO BO3AYXA.
Tak kak i = (5695 10,46t,), a c, =0,24+ 0,46 x, 10
dQ =o0-dF[(0,24 + 0,46x (t,,— )+ (595 + 0,46 £,,) (¥, — )],
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Q= o - dF {10,281, + (595 + 0,46t,) x,]—
—10,24¢ + (595 -+ 0,46) x1) .

YuuTHiBasi, 4YTo BeiuunHbl, CTOSIIME B KBANPATHLIX CKOOKax,
npencTasasior €o6oio He YTO WHOe, KaK Temyocojepikauue BaxK-
HOro BO3AYXa TpH TeMmnepatype f, U COCTOSHMM HachiuleHHs1, a
TakKke NpH TeMnepatype ! U (GakTHUECKOM BJIAFOCOAEPKaUHH, MO-
XeM Hanucatb

dQ =0¢ dF({l,—I) kxaauac, (36)

roe I,— Tennoconepxanve HaCHIEHHOro BO3AyXa Tpu  TeMIepa-

Type BOIE! I, ;

| — Tennocopepikanue BJAXKHOrO BO3AYXa mpu TeMnepatypel.
Pasnenus ¥paBHeHMe (36) Ha ypasHeHue (33), monyudem

Q _ odillw—0) _ Iw—! _ le—1I (37)

dgo G dF (xg — X) Ky — X dyy

1000

Ecnu cumtaTh TeMmepaTypy Bofb ! Hen3MeHHOMl, To ypasie-
Hpe (37) Gyner mpeacTasnsTh co6ofi Ha /—d pparpamMe npsaMyo
JIHHHIO, IPOXOASIIYIO Yepe3 TOUKY HayasbHOTo COCTOSIHWS BO3AyXa
B TOUKY H2 KPHBOH HaCBUIEHHS, COOTBETCTBYIOUIYIO TeMIlepaType
postbl. OTCIOfa MOXHO ChenaTh BHBOA, UTO B NEPBOM NpHOJHKEHHH
HpoIlecC H3MEHEHHS COCTOSIHMS BO3AYxa NpH KOHTAaKTe erc ¢ poAOH
MoeT GLiTh BhpakeH B Bufe NpsiMoil nuHuK. Kpome Toro, KoHeu-
Hasi TOYKa M3MeHeHHsl COCTOSIHHs BO3AYXa Gyfer COOTBETCTBOBATh
TeMnepaType BOAB! f,, W HaxXOAHTbCS HA KpuBoH Hachunenus (¢ =
= 100%).

Heo6X0AMMO TOAMEPKHYTH, uTo YypasHeude (38), cocTaBneHHoe
79 CJlyuas HcUapeHMsi sofbl B BO3AYX (¢, > f), gellcTsuTesbHO
H 07151 coiyuast KoHfeHcanuu snarn w3 Bosayxa (f, <{f) npu ycio-
BHH MEPEMCHH 3HAKOB Y BeJHYHH, BXOOSLMX B 3TC YpapHeHue. [0
ke OTHOcHTCA n K ypasHenusm (32) um (33). OcraHoBuMcs Tenepn
H2 KOJMYECTBEHHOM COOTHOIIEHHH Q, H Q.. Tpu pasiuuHbix TeM-
HepaTypax BOAH g .

Ilpu £,=t,, MOXHO cCudTaTh B pAMKax MNpaKTHUYeCKH jAony-
crumoit Tounoetn Q,= Q,,, Tak Kak B 5TOM Cllyuae [ = const,
T. € npoyecc aduabatuveckudl.

CoOTHollleHHe  KOJTHUECTBa Telna, nepegasae€Moro or BOObI K
BO3RYXY M OT BO3AYXa K BOAE, MOXHO BLIDA3HTb B pa3BePHYTOM
BHpe ypasHeHHeM .

B ( h,"“—-h)l-‘(t,u—tu)za(t—tw)F, ™

rie h": — YHpYrocTh HACHIEHHOrO Napa npH L.
2]
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8— Kosdgulnent  Bnaroo6MeHa, 3apucsHIHi]
TJaBHLIM 0GPa3oM OT CKOPOCTH ABHIKeHHs
BO3lYXa Y NOBEPXHOCTH BOAH;
F — noBepXHOCTL HCIAPEHHS;
iz, — TONHOe TEINOCOREpIKaHWe IpH  Temre] -
. Type £,

{lt;,—L,,) — CKpHITasi rennora napooBpas’obBaNus MNEH
TeMnepatype f,, (3a cuer Telsia BO3LYXa
MPOHCXOMUT TOJBKO HCNapeHHe, a Terndo-
cofepxanve xupxoh ¢ase i, = £, ue-
pPENOCHTCS B BO3AYX UHCTO MEXaHHyeckH, (3
3aTpathl Temnaa).

Kos(puuuent f MOKHO onpefesnTs u3 GopMyJib

— @+ bu) B>, *)

re W — CKOPOCTL BO3AYXa B M[Cek;
an b — uncaeHHble KO9(GQUIHEHTL:;
B — 6apomerpuuecKkoe faBieHue B MHJJIMMETPAx PTyTHOr(
cronba.

Kospuuuent g 3asucut o1 TeMneparyph! BOAH W MPHHHMAETCS
o Taén. 1.

Ta6nuna |

no30°] 40° | s0° | 60° [ 7eo | soo | go° | 100°

a I 0,022

P
0,028| 0,033 0,037| 0.041] 0,046| 0,051} 0,06

Besnuuna sroporo koagpduunenta & = 0,0174.
W3 ypapuennst (*) nerko onperenuth BeJHUHHY o
ﬁ(hu.t R I P
an o4
¢ —t)
Ilpu napamerpax so3nyxa nomeienus ! = + 20°, ¢ = 507
v w=02, =8

Ecnn' g neppoM rpy6oM  nNpuGnmxenud TNPHHATL o = cobst, 7
nast caydas v<t,, <{ MOXHO OIpefefuTb KOJHHECTBO $IBHO.O
1€eIJa, nepenaBsaeMoro OT BO3Ayxa K Boge, 1o ¢opmyse

© Q= —t)F. (**9

o= (**9)
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Kosnnyectso e Tensa, nepeniapaeMoro BOIOH BO3AYXY myTeM
UCapenus, onpelessiior 1o GpopMyJe

Qe = Blhow— ) (i —1,) F=g, - i (¥#%%)

B YpaBHEHHAX (****) U (*****)
hy, — ynpyrocts BogsmOro napa Mnpu TeMmepaType BOAB {,;
h — YNpYrocTh BOASIHOTO Napa B BO3AYXE:
i — TOJIHOe TeNJoComepKaHue napa fpH f, ;
Zu — KOJINNECTBO Hcnapsitouieficst BOALL.
QuepHaHo, 410 NPy I, = { KOJHUECTBO SIBHOTO Tendia, OUMeHH-
BAGMOTO MEXAY BOAOH H BosfyXoM, OysneT paBHO HYJIO, a eCaH
Depedavo_menna

om Beadyxe | om Bodo.
n Bode  |x Boadyry

100%

=) —~—— )

(R

7]
7

N I
NS

NS
NS

TR

S

NS

N\

N
RS
S

l
|

Puc I3

remMnepatypa BOAM £, OyAeT pasHa TeMIepatype TOMKH POCHI BO3-
JyXa T, TO CKPHTHIl TenyioO6MeH TPeKpaTuTesi W, CJenOBATE b
o, Q= 0.

Vcxonn u3 H3JI03KeHHOFo  Dbille, MOXKHO NMOCTPONTL Tpadrk o1-
HOCHTEAbHO U3MeHeHHst Q, W Q, IS Cyuasi COMPUKOCHOBEHHH
BO37yx4d, MMeIOllero napaMeTphl, onpenefiennbe Touxoll H Ha I—d
nuarpaMMe, ¢ BOROH, TeMNlepatrypa KOTOpo# pasnuuHa (puc. 13).

Kak Buano U3 auarpaMmbl, npu I, > £ KonuuecTno Q.. Bedn-
KO N0 CPaBHEHHIO C KOJIMUeCTBOM @, H TOCJCAHHM OBbIUHO Tipe-
uebperatot. Uro xacaercs cnyuas f, <7, T0 Q> Q, H UM
npeHe6peraTe Hesb3sl. ONHAKO NpH STOM BO3HHKaeT psifl 3aTpyniMe-
HHIl BCIEACTBHe Masiofi M3YYEHHOCTH DEJHYHIb o MPH HU3KHX TeM-
nepaTypax BORHL-

25



§ 5. BO3MO)XHBIE BUIbl NMPOLIECCOB KOHTAKTA
BO3Z1¥YXA C BOJIOH, HMEIOUIEA TEMREPATYPY
HW)KE 100°

PaccMoTpuM  caiyuau KoHTaxTa BOSAYXd, HayasbHOe COCTORHHE
KOTOpOro ulobpaxkaercst Toukofl A, ¢ Bongit, HMelowell pasUuHyIO
remnepatypy f, < 100 (puc. 14). .

YuHTLIBAs], 4TO TEMJIO- M BIarooGMeH GYAYT NpOMCXORHTD MEXAy
BO3YXOM, HAXOASULMMECS BHalH OT TOBEpXHOCTH BOLH, H CA0EM
BO3[YXa, KOTOPHH HACHIIEH BOASIHBIM MapoM, pacronoMeH Heho-
CPeACTBEeHHO Hajl noBepXHOCTLIO BOAB! M MMEET TeMNepdTypy no-

o
o

Loy

273

Puc. 14

caelHel, MOXHO M306pa3HThL COCTOSIHHe BO3AYXa (WM BepHee CIost
BO3lyXa, NPHMBIKAIOWEro K ee nosepxHoctu) Ha /—d puarpavme
B BHJle TOUKH TNlepeceyeHusi u30TepMbl BOAK i, H KpuBoii Haculile-
upst (9=100%). B ganbrefimenM, A RpaTKOCTH, 3Ty TOUKY GYyneM
Ha3BIBATb TO4KOL COCTOANUS GOObL.

Ecnu temneparypa £y, <t (f4, ), TO Mpouecc u3MeHeHHs CO-
CTOSIHAST BO3MYyxa XapaKTePH3YeTCsi IMOHKMKEHHEM TelNNOCOomepKa-
yusi. CrefioBatrenbHO, TaKoH  Npolecc  HASLIBAETCH NpOHeccoM
oxaaxcOetus 6030yxa; OH CONPOBOXKAAETCS €ro OCYIIKOW, Takum
0fipasoM, 3aCTasAASL 8030YX CORPUKACATECA ¢ KANEeAbKAMi XOA00-
HOL 80061, MOJICHO YMEHBUILTE €20 8AQ20C00epIcatLLe,

Ecmm ¢, =t (f4 ), TO 3TOT NpouecC xapakTepusyeTcs: Io-
HHIKeHHeM TeIIOCOREePIKaHNsl BO3AyXd, HO TpH 9TOM BJIArOCORep-
Kanve BO3Ayxa MeHsTbCsi He Gyfer. Takoift mponecc Hasbinaercst
npoyeccom npocToeo OxAaxcoenus (6e3 CYuIKH MIM YBJIaMKHEHHS).

Ecou t<t,, <t (fy, )» TO Tennocofepanue Bosfyxa Gymer
yMeHbLWATBCS, @ BJArocofiepkaHue — YBeJHUYHBAThCS. Takum
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o6pasoM, pAaunbii Mponecc Moxer GHTb OXapaKTePU3OBAH Kak
NPOYECC OXAQINCOEHLS, CONPOBONOAIOUMEICH YBAGNCHEHUEM.

Tpu 1y = £,, (¢ w, ) TensoconepKantie BO3RYXa He H3MeHUsiETCs,
a BJIATOCOfiepIKaHue YBenHuHBaeTcsi. JlockonbKy nponecc mpo-
AOAUT Ge3 U3MeHEHus TEINIOCOMEPIKAHHS, TO B  BEHUTHISILHOR-
HOH TIpaKTHKe €20 HNPUHRTO HO3bI6aT6 qduabarudeckum  (Hu
MPOLECCOM OXJIAXKAEHHS, HH TPOLECCOM €ro HarpepaHus Ha3BaTh
wesib3st, nockonbky I = const). Ho nponece stor conposoxpaercs
TORHZKEHHEM TEMIIepaTypbl BO3fyxa (Mo CYyXOMy TepMOMETPYV) H ero
yBJIaXKHEHUEM.

Ipun £, <<l,<t,.(l,, ) Tennocogepxkanme po3nyxa yBe-
JHUMBAETCs, TeMmepaTypa MOHuMIKaercs, a BJarocofep’<aHue ero
vBesHuMBaeTcst. DTOT NMpoLece MOXKeT OuThb HMasBau  I[POLECCOM
HOepesanus U YBAQKCHEHILs 8030YXa, COMPOBOXNAIIINMCH NOHHIKE-
HHEM €ro TeMNepaTyphl.

Ecnn ¢, = £ .y, (t,, ), TO TelNO- U BJArocosepkanue BO3RYxa
yBE/HUMBAETCH, 4 TEMIIePaTypa OcCTaeTcsi HeusMeHHOH. 70T npo-
4ecc HA3bI6aeTca U30TepMULECKUM Ha2PEBOM, COTPOBOXKAAIONTHMCS
yBIaKHEHHEM.

B cayuae, xoraa t,, > t . (fy, }, TeNJOCOnepIKaHue, TeMNepa-
Typa H BJArocofiepXanue BO3fRyxa OyAyT ysesuuusarhbes. Takolt
NpoLece MOXKeT GHITb Ha3BaH NPOYECCOM HAZPeBAHUs U YBAQIK-
Henusl.

Bee nponecchl kKoHTakTa BO3OYXa C BOROH, 3a HCKIOueHHeM
fe, » HA3HIBAIOTCH HOAUTPONLYECKLUML, TIOCKOIBKY B KaXKAOM H3 HMX
M3MeHsIeTCsl TelJIOCOAepKaHe BO3MAYXa.

TTapamerpr: Bosmyxa GYAYT M3MEHSITLCH MO NPAMOMH, COEIMHSA-
nieff TOUKH HauaJbHOTO M KOHEUHOTO COCTOSIHMiI BO3AyXa Ha KpHBOH
HACBUIEHHsT TOJLKO B TOM CJlyyae, ecJiH B TeueHHe BCEro Iponecca
KOHTHEKTA nO3fyxa ¢ BOAOH teMmepatypa mocitenHei ¢, MeHATBHCS
He 6yner. A 970 BO3MOXKHO JIMIIb B TOM CJyuae, KOTfia KOJNHUeCTBO
BOAH 6ViAeT GeCKOHEUHO BCNHKO N0 CpaBHEHUIO ¢ KOJHYECTROM DO3-
nyxa. Tak Kak Ha NpakTHKe TAKHe CJyuau HEeBOSMOXHB, Gynem
HaskiBaTh PACCMOTPEHHEIE BHILIE NPOLECCH YCA06KbIML. OTO3HAUNM
ROJHYECTBO Pa3BpH3ruBaeMoii BOAb g kefac, a BeCOBOe KOJHUECT-
BO BO3Yxa, 06pabaTemaemoro wonofl, G kefuac.

Bennuuna Fg = g HasblBaeTcH KOIPPuyuenTom ONOLEHNS,

KoadduumenT opolleMHsi — 3TO KOJIMUECTBO BOJbI, NPUXOASILIIEeCs]
Ha | k2 Bosmyxa. Jlast ycnoeHBIX NpoleccoB ¢ = oo. B peanbHbIX
VCTAHOBKAX BeJMUYMHA £ # 00 U Kosebsietcss mexay 0,2 u 3,0 kef«e.

PacemoTpuM  Tellephb, KaK npoTeKder nmpollece, €CNA £ BMeer Lo-
HeuHOe 3HAueHHe, a BpeMsl KOHTAKTa MeXAy BOACH U BO3AYXOM
HACTONLKO OJMTENLHOE, YTO Nponecc Temolepefaud mnofiler Mo
buauueckn BO3MOXKHOro KoHna. Takue npolecch GyneM HashLBaTh

27



ubeanvuoimu. TIpU KOHEUHOM 3paueHHH KO9(QHULUHEHTA OPOUIEHHs &
JOJIKHO ObITh COBMIOAEHO ypaBHeHHe TemJoBoro GajaHca, a UMeH-
HO: KOAUMECT8O Tenad, oT0aHHOZ0 Ul  BOCRPUHATORO 6030y yxom,
donicto ObiTe 8Ce20a Pasro KoaUdecTey Tenad, 80CAPURSTO20 UAU
oTdaHHO20 8000L:

G(IH—IK):g e e—funh
HhH
Al —c.nt, (38)

rae Iﬂ H 1,(~—— HauaJbHOe H KOHeuHOe TerJocodvpXaHue BO3AYXA,
1 — Ten10eMKOCTb BOALL,
i, W iy, — HAYaIbHAs W KOHEYHAs TeMIepaTypH BOMDY
Al — npupawenve TenJocofeparnsi Bo3ayxa (mojo-
KHUTEJbHOE MU OTPHIATEJBLHOE)
Al — npupanieHHe TEMIEPATYPH BORb  (TOJOMKHTENb-
HOe WY OTPHLATEJILHOE).

Bo30yx Bosdyx
— —
al )

Puc 15

{Tporecctr KOHTaKTa BO3Ayxa ¢ BOAOH MOryT GHITL ABYX BHAOB
(puc. 15):

a) MOTOK Kanesh BOAH ABHIKETCH B TOM JKe HallpaBjieHHH, B KO-
TOpOM OBHXETCS BO3Ayx (Mapasiesbhbil TOK);

6) MOTOK Kane/b BOABL! IBHIKETCs] B MPOTHBONONOMKHOM RANpan-
JIeHWM TIO OTHOIIEHMIO ABWXKEHHsl BO3RYXa (MPOTHBOTOK).

PaccMoTpum cnavana, Kak USMeHsiJoTCS TapaMeTph! BO3AYXa fpH
HIeanbHbIX NOJIHTPONHYECKHX nponeccax. [Ipn 9ToM DBeeM BesHUH-
HaM, XapakTepu3yloLIUM BOJly, 6YfeT jaH HHAERC W.

HPEHHO.HO}KHM (puc. 16), uTo HauaNBHOE COCTOSINME BO3AYXA H30-
GpaxcaeTcst Ha AuarpaMMe TOYKoOH A, a HauaNbHOe COCTOSIHHE BOAL!
(Hnm ToUHee COCTOsIHME CJIOS BO3AYXa Y TOBEPXHOCTH KAl BO-
JH) — Toukoil By.

Kak 6bu10 nokazano padee, COCTOSIHHE BO3IYxa H3MEMSIETCS 110
npsMoii, coegupsiontedi Touku A u Br. Conpukacasics ¢ Bonoi, uMeio-
mefi Goslee HH3KYIO TeMnepartypy, Bosayx Gyner orfaBats efi ssHoe
Tenso u MOHKMKaTh CBOM TeMNepaTypy M Temnoconepxarue, Boia B

28



cz010 Ouepeib GyieT HArpesaTbesi OT BO3AYXA W HOBHIIIATD CBOK TEM-
nepaTypy, mosyuast 0T Hero sipHOe Temso. Jlasiee, JNOCTHTHYB TOUKH
pocl BO3nyxa (3ra Touka Gyner MeHATBCA B 3aBUCHMOCTH OT W3-
MEHEHHR COCTOAMHSI BO3NYxd), BOLA HAUHET HCNAPATLCS CHavyasa
npy NEpeMEHHON TeMNepatype, a 3aTeM IPU NOCTOSIHHON. [lo Tex nop
NOKa KOJIMMECTBO SIBHOTO TEIN1A, MEPEXOJAIIETO OT BO3MyXa K BOLE,
6ydeT GOoJbille KOAMYECTBA TEIVIA, Nepe/lapaeMoro NyTeM Henapelus
o6paTHO OT BOAB! B BO3AYX, TEIJIOCORE P aHHe BO3fyXa Oyfer yMeHb-
waThCH, a TeMnepaTypa soidbl — ysequuusatses. Koada 603dyx u
8000 OOCTULHYT TAKO2O COCTOAHUNA, YTO KOAUMECTEO Tenaq, nepe-
dasaemozo o1 8030Yxa K 600e, CTAHET PaBHOLM KOAUYECTSY Tenia,

%y

Tyt

tuw

Puc. l6 Puc. 17

nepedasaemomy or 600b. 6030YXy, HACTYNUT TENA0B0E PABHOBECLE I
Temneparypa 60db. nepectarer NOBbIUIATHCA.

Touka, onpefensionias cocTosiiHe PABHOBeCHA, MoXKer GHTH OI-
pefielieHa CIeRyIomUM o6pasoM.

Hanocst (puc. 16) Ha npsimoit 4 — By Touky, cOOTBeTCTBYIOMIIE
U3MEHSIOWEMYCs COCTOSIHHIO BO3NYXa, B TO e BPEMsI HA JIMHHIO Ha-
CBHIIEHHsl HAHOCSIT TOYKH, COOTBeTCTBYIOUIHMe COCTOSHHIO BOAH. BH-
ycass TeMneparypy uocsefHeit no ypasueunio (38). Koeda toura
K, onpedeasionas CocToatLe 6030yxa, OKAHETCn HO OOHOL AU
l,[l ¢ Touxoil K, onpedessioweri coctosanue 800ut, HACTYNUT TenAo-
80e_pasHosecue.

Tagum 06pasoM, mpollece H3MeHeHHs! COCTOSIHUSI BO3AyXa INpH
napansessHOM TOKe mofifier no Junup AK(K, a BOAK — o Jinuu

1K,
Tourka K 6yder seaaroca Tourofi, onpedeassotyeii karx CoCTosnLE
8030y xa, TAK 1L COCTOAKUE 6C0bL NPL YCAOBLL, YTO Tenioobmen mesk-
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Oy 8030yx0M 1 B000L 3a6epuLTca 00 KOHYA 1 dasblie NPOUCXOOLTL
yae He cmoocer (MpealbHHH mpollecc).

B cnyvae, ecan TeMmnepatypa soibl GYAET BHIle TEMIEPATypH
BO31YXad, MOXHO aHAJOTHYHBIM NyTEM MOCTPOHTH NPOLECC H3MEHeHHs!
COCTOSIHUS BO3fyxa, KOTOpHIl Noifer no Jueun AK K’

Jlunun KK n KoK! ssasiotes aduabaramy, nostoMy npu napan-
JIeJIPHOM NoTOKe BOAB! M BO3flyXa MieaJsibHbil NOJXTpornnyeckuii npo-
necc BCerna 3akaHuMpaeTcsi apuabatMueckn (apuabaruueckuit
XBOCT) .

Ouesnpno, uto yeM Gosblile KO GHLEeHT OpOWeHUa &, TeM GOJb-
we 6yfer sesnuMHa Al mo cpasHeruw ¢ Af . Ha puc. 17 nzo6pa-
JKeHB! ANist MpHMepa TPH Upolecca KOHTAaKkra Bo3fyxa ¢ sofoi, Ha-

Puc. 18 Psic. 19

yasbHOe COCTOSIHWME BO3AYyxa ONpefensieTcA TOUKOH 4, a navainbHoe
COCTOsIHMe BOAB — TOuKol B. Jlerko BupeThb, uTO NPH OYEHb MasiOM
3HaveHnn KoadullueHTa OpoLleHHs1 BO3AYX, cOpaGaTbiBaeMLLi XO-
JIONHOI BOAOH, MOKET pnaxe ysiawHsaThesi (npoutece Al Aiy,),
a MpH BO3pacTauuy g A0 GeckOHeuno GONBIICH BeJIHYHHB aAuaGaTH-
yecKas yactb npouecca Gynes coseplleHHo OTCYTCTBOBaTh. Pacemot-
peHHbI BLIIIle TPOLECC MOXHO NOCTPOHTh Ha rpaduke Gosee TOUHO
caenylouwuM 06pasoM.

Ypasuerne (37), cTporo roBopsi, npUMEeHHMo JIHUL K aAHAGATH-

a
yecKuM ImpoleccaM, Tak Kak 32‘1]314Cl/ll\/l()€1‘]:4‘%6‘p XapakTepHa
g

TOJILKO AJISi 3TOrO rllfouecca. TTonuTponuueckue xe nponeccy oTo6-
paxaorcesi Ha [ — d nmarpaMMe He TpsMOl, a HEKOTOpOi KPHBOH.

OnHaKo, ec/M cPaBHUBATH YCJOBHYIO TPSIMYIO, O0TOOpaMaollyro
npouece M3MeHeHusi COCTOSIHHSI BO3AyXa, ¢ MCTHHHOH KPMBOfi, MO
KOTOpOi OyneT W3MEeHSATLCS €ro COCTOSIHME, To NPH JOCTATOUHO Ma-
nofi senuunbe A] (puc. 18) orkionehne Kpusoj ot TpsiMoii OyAeT
He3HAYHTENLHBLIM ¥ HM MOXKHO IpeHeOpeub YUHTHIBAs 9TO, MOXHO
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pa3GuTh BECh NPOLECC H3MEHEHHS COCTOSIHMS BO3JYXa Ha Psij JocTa-
TOUHO MeJIKHX 3Tanos (puc. 19) u npuusite, uTO AN KaXIOro Taro-
fO 3TANa NPOLECC H3MEHEHHS COCTOSIHUS! BO3JYXa MOXKET OhITb 0TOG-
pamen B BHJe HauamnbHOH yacTH NpsiMoli, CoeUHAOMICY TOYKY CO-
CTOSTHHSL BO3AYXa C TOYKOj KPHBOU HACHILEHHsl, COOTBETCTBYHOLLEH
TeMriepaType soib. Torga asisl nocTpoeHHs: KpHBOH mpouecca B CIy-
yae MapasuUleNIsHOTO TOKA BO3LYX3 U BOJH MOXHO NPUMEHUTDb cile-
JYIOULHH €10c06: CORMHUTD TOYKY A HAYaNbHOTrO COCTOSIHMST BO3LY-
Xa ¢ TOYKOH £, HAUAJLHOTO COCTOSHUA BOAH npsamoi munueil. Ilo
370l mpsiMOH mponece GyAeT WATH B HadanbHOH cBoeit craimm. On-

HAKO NP U3MEHEHWH TEeMJloCOMIepKanusl BO3JyXa Ha BeamyuHy Al
Al

TeMepaTypa BOAL! UBMeHHrCst Ha Besudmny Af,, = M CTaHeT

paBHO#H
by, + D1, =t 39)

Iepefinsn B cocrosiune, xapakTepnsyemoe Ttoukoli b, npo-
uecc GyleT MATH MO NPSIMOi, CoefuHsiolleidn Touky b ¢ Toukolt
TeMnepatypel i, [lpomorsxast momo6hoe nocTpoenne, MOXHp fo-
cTpouTh HeKoTopylo Kpusylo ABBIJI, orofpamxalomyio Xom npo-
necca. YeM Meupille NPURSITO 3HaueHe A, TeM TOuHee u mnasuee
MONYYHTCS KPHBAS,

Korzia ouepennast npsimast (J1yu), onpefiessiloliasi HampaslieHue
npouecca Ha-NAMHOM €r0 3Tane, Gyjer Napasjiefbha JIHHUAM Tell-
noconepkarus { (pHc. 19, takuM  qydom Gymer ayw I'—J), 7o,
OuEBMIHO, TeMMepaTypa BO3JyXa Mo BJAXKHOMy TEPMOMETPY B TOY-
ke I' crenaetest paBroit TeMnepaType sofbl. Hauuuas ¢ a1oit TOUKH,
npouece NofifieT ucTo anMaGaTHUECKH, T. €. TEMNepaTypa BOMn Ie-
PECTAHET M3MEHATBCA.

Kak BMAHO H3 pHCYHKa, cHaualla GyAer NpOHCXOJMTH OCYIIKa
Bosnyxa (ot Toukm A no Touku 1), a 3aTeM — yBNaXKHeHHe €ro
(ot Toukm I po Toukn ).

B anmaGaTuueckoit YacTw mnpolleCc BCerfia CONpPOBOMAACTCA
ypniaxkuenueM Bosayxa (Jumus I — ). Tlostomy B cayuae, ecnu
Tpe6yeTcsi OCYUINTh BO3AYX, MPOIECC BBIrOIHEE OCTAHOBHTb B MO-
MeMT, KOTJia OCYUIKa €ro mpeKpattest (Toyka B M COOTBETCTBYIO-
mas eil TeMnepatypa Bofbl). AHaJIOTHYHOE NOCTPOCHHE MOMKHQO CLE-
JlaThb ¥ B TOM CJydae, KOT[ia HauallbHasi TeMnepaTypa BOJM Bblille
TeMNepaTyPhl TOMKH pOCH! HAYaJbHOTO COCTOSIHUS Bo3zyxa. DTo Mo-
CTpoeHNe TaKXKe AaHo HA puc. 19.

[pn nmporusotoke (puc. 20) BoO3AYyX, HaualbHbie MapaMerpbl
KoToporo t,, I, u d, sBeTpeuaercst ¢ Bofoll, UMetomefl TeMneparpy
t,.. Tlo Mepe MPOXOMJEHUS OPOCUTEJBHOTO IIPOCTPAHCTBA BO3MYX
BCTpEUaeT BOJY, TEMNeparypa KOTOPoH MOCTEMeHHO USMeHsieTcss M
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K MOMEHTY BBIXOAa BO3LYXa U3 OPOCHTEJIbHOrO MPOCTpaHCTBa CTa-
HOBHTCS PaBrOil £,

Ecsin TemooOMeH MeXY BO3AYXOM U BoJoft 6yJeT NMOJHBI, TO
JUISL ToCTPOeHHst Miponecca Ha [ — d anarpaMMe COEAHHSIOT NPSMOi
TOYKY A HayallbHOro cOCTOSIHHR BO3IYXa ¢ TOYKol f,, . ITo stoii
NuuMHE npollecc Gyner MATH B cBoell HAYaJBHOHA CTaIHH.

Ilpu u3Menerun TemytocOfepikaHusi BO3JAyXa Ha Bejuunny Afy

AL -
TEMOCofiepKaHHe BOJb U3MEHHTCS HA Besmuuny Ofy, == . Cne
€
JNOBATENbHO, BO3NYX Mepelfisi B COCTOSIHME, XapaKTePH3ycMoe TOH-

Koit B, 6yser B ganbHeiieM H3MEHSITH CBOe COCTOSIHNE 1o MPAMOK,
coequusionieil Touxy 5 ¢ TOUKOf fw, = yp — Ay, .

Tw|
gy
Yy,

Puc. 20

Nosropsis nofo6uoe nocTpoetne, MOKRO TPOBECTH JHHHIO H3MC-
HEMHsl COCTOSTHHS 11apo-BO3AYWIHOH cMeCH, KaK 3To Mokasaho ua
pue. 20.

Ha npaktuke konraxr 6030yxa ¢ 8000l uatlye 8cezo npous3GOOUT-
€5 nyTem COYETAHUS RPOTUBOTOKA U NAPAAAEABHD2O TOKA 6006. L
6030Yxa, T. . MYyTEM «CMeLIAHHOTO Mpolecca». DTOT Bapuant HBJs-
©TCH MPOMENYTOUHBIM 1O cpaBHENHio ¢ O0OMMH BapHaHTaMH, yKa-
3aHHbIME Bbtille. Ml3MencHue cocTosimws BO3Lyxa B 5TOM cliydae
usobpaxeno (puc. 21) mpsmofi, coefunsiouleli TOUKY HAYaJhHOTO
COCTOSHHS BO3LYXa € TOUKOI Ha KPWBOf HacblIEHHs, COOTBETCTBYIO
mefl cpesrell TeMneparype BoOAb! (@

PaccMOTPUM Tenepb KOHKDETHbIt fipuMep TIONb30BAHMA H3JI0-
KEeHHBLIMH Bbille TpHeMaMH.
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[Ipeanonoxum, tpebyercs BO3AyX, HMeOmuil HAYalbROe COCTON-
pue £, =415° u 9, =40%, nepeecTm B KoHEUHoe COCTOsIHHe C
t,=+15°n o, =100% npu nomonn opoluennsi ero BoJOiL.

Ecnu paccMaTpuBaTh mporece Kak YCAOBHbIH (e=o00), To TeM-
mepaTypa BOAM (OHa e HaualibHasd, OHA XKe u KoHeyrast) LOJIKHA
6ortb npuEsTa f,, = - 15° Taxk kak ycJoBHbII nponecc HM30TEPMH-
yecKHIl.

Ecnu nepeittd K uaeasbHOMY cMelaHHOMY Ipoueccy, To CpelHsist
TeMTEPATYpa BOABI JIOMKHE OHTE £y, =+15° Uro6n HapTh Ha-
yalbHYI0 H KOWEURYIO TeMrnepaTyphel BOLM f,, U f,,, HEOOXOMH-
Mo 3HATb KO3(GQUIIEHT OpOLIEHHS.

Jedicreurenbho, 3 ypasuenns (39) nmeem

I (40)
Tak kax
by = tﬂJm - ’é;w 4
0
= by £ @n

3uak 4 (wioc) Gepercs B clyyae TIOBbIEHHS TEINOCONEPKAHNA
BO31yXd, a 3HAK — (MHMHYC) — B CJIyua€ NOHUIKEHHSI TENJOCONEpKa-
HUSI.

[pepnonoxuM, uro Kosdulment opourenust & pasen 0,5.

JlJist paceMaTpuBaeMoro KoHKpeTHOTO npuMepa Al = 10—6,2=3,8.

Tlonb3ysick ypabHenueM (41), umeem

a8 o
b = +15+m_ + 18°.8.

YunTHBAR, YTO NMpolecc TenyooOMeHa MPU NapalnesSibHOM TOKe
MeHee HHTEHCHBEH, Y€M Npu NPOTHBOTOKE M MPU CMEllaHHOM Npo-
necce, MOXHo {47151 GONBllefi HANEXKHOCTH) BeCTH Pacuer B MPeNo-
JIOYKEHYH MaP4JIeSIbHOTO TOhA Bo3AyXa M BOABL. [ UudesbrO20
CMEWIAHHO20 NPOYECCa, KAK 3TO BUIHO W3 NMpPeAbIyHIEro, KOHEYHO-
My COCTOSIHHIO BO3JlyXd COOTBETCTBYeT KOHEUHOE COCTOSIHMe BOJIBI,
1. e I, =-+15°

Ouesusnio, yto A5 UAeaNIbHOTO NpOllecca ¢ NMapansefbHbBIM To-
KOM

by = by = Dy, (42)
RIH
I
tum = t". + T >
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roe ¢, — KoHeuHasl TeMnepaTypa BO3JyXa.
Noncrasnsis 8 GopMynty (42) uncloBhle 3HaueHust, TONYYHM

3.8
- 38 4o 6.
154+ 03 + 6

t!l‘tl
§ 6. PEAJIBHBIE NIPOLIECCH KOHTAKTA
BO3IVXA C BOJJOH

s Toro uToGbl NPH KOHTAKTE BO31YXa ¢ BOAOH Mporece TenJo-
H BJIaronepesaud Mor TIOJHOCTBIO 3aBepUIHThCs, MeOBXOMUMO, UTO~
6Ll BpeMst KOHTAKTa S GblJIo JOCTATOUHO BeHKO. Tak Kak peasbHoe
BpeMsi KOHTaKTa 5< 00 M COCTapJisieT BelyunHy ToOpsiiKa Mec-
KOJIBKHX CEKYHJ, TO Tpollece Tensio- W BJaroo6meHa He YCneBaer

|
L2

two)

Psic. 22 Puc. 23

3aBepLUHTLCS, MOSTOMY KOHEuHHe mapaMerpbl BO3JYXa He COOTBET~
CTBYIOT KOHEYHHM NapameTpan MieanbHoro npouecca, Muemu cno
BaMH, KOHEUHOe CUCTOsIHHE BO3JyXa B DEaJIbHOM TpoNecce Ompeie~
qnsiercsl ue Todkofl B, a Toukoii C (puc. 22), a pasHocTs
tyx by =0 BceTna Menbwe, ueM PasHOCTD lwe — Ly =
=Al,, COOTBETCTBYIOIAsl HAEANBHOMY Nponeccy.

Crenexnb noJIHOTHI 3aBeplleHusl TEIJlo- W Baaroofmeda MOmHR
YuHTBIBATH PAsNuYHbiM 06pasoM. OpHeHTHDYsICh KA puc. 22, MOXHO
B KauectBe Kodduuuenta sddextusnoctn £ npuusTh oTHOUIEMBE
orpesxos AC k AB, niu, 3aMeHssi OTPe3KH UX NPOEKLHsMH,

t,—1,
te—ly,,
st xapakTepHCTHKH Mpolecca napansieflbHoro ToKa BOAM H
BO31yxa (puc. 23), KOTOpbIM AJIs TIONYYeMMsi 3anaca B pacuere
MOXHO 3aMeHHTh B psyjle CNyyaeB Tpouecc, H3oOpaXeHHWH RHa
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puc. 22, ypasuenue (43) He monxonut. ITOT Npollece yrOGHee Bee-
FO XapaKTepu3oBaTh OTHOLUEHHEM OTPE3KOB
(NN ("
NM

Ecnu npeneCpeyr Malloii Kpusu3noi smuuu NM u cuurats ee
3a NPAMYIO, To, 0603UAUMB BEJIMUUHY, XAPAKTEPHIYIOIYIO CTENeHDb
3apepIlenHsl paccMaTpUBaeMOro Mpouecca uepes Ry, 1 3aMEHUB OT-
pesxu ua npsivoii NM ux npoekuMsiMM Ha OCb OPAHMRAT, NOJyyaeM

Roz [ t:.u) ‘}'t(twn‘tum) . (44)

HeA™ ‘wn

[locne anre6pamveckux npeoGpasoBanuii sbipamenne (44) Mo-
#eT ObiTh MpeACTaBJIeHO B BHAE
. .

i, — 1,
R°=1_ x. 84 we (45)

hos— ton

B amepukarckoll mpaktuke ANns XapaKTEPHCTHKM CTENeHH NOJ-
HOTH! 3aBEpIlieRUsl MPOLECCa NMPUMEHSIOT BEJIHYHHY
‘ .

n.ex— o
1,

oa — lon

OfraKo 5Ta BeNUUYUHA He pacKphiBaeT (usuueckoll cymmuocTn
XapaKTePUCTHRH.

Crenyer ynoMsinyTh, 4TO B UMCTOM BUie NapalllesbHBI TOK MO-
XeT HaGNIoAaThCs JIMIL B BEPTHKANBHBIX OPOCHTEJBHBIX KaMepax,
€CJN JIBUIKEHHE BO3AYXA H BOJL HalpasJieHo CREPXY BUH3.

B ropusonTasibHbiX KaMepax BCJeACTBHe Majienusi Kanesb B Nod-
noH (Mo HeHCTBHEM CHMb! TSMECTH) MOJYHAIOTCsl mNapansefibible
M MepeKpecTHRE TOKH BOAb! KW BO3yXa.

UncToro TPOTHBOTOKAZ HAOCTHIHYTH HEJb3sl JlaXe B BEPTHKAJDb-
UBIX KaMepax, TaK Kak TpH JBHIKEHMH BOJlH CBEPXY BHH3, a BO3
flyXa cuu3y BBepX MocJelliuli GyAeT NOJHMMATh YacTh MeNIKHX Ka-
nenb KBepXy, B pesyJibTare 4ero NOJAYYHTCA KOMGHHAIMS TPOTHBO-
TOKa U napassiebHoro Toka.

Tak kaK npu mapallteJIbHOM TOKE TENnnoo6GMeH MeHee HHTEHCH-
BeH, ueM TpH MePeKpecTHOM TOKe W NMPOTHBOTOKE MM JiIoGOM KOM-
OHHHPOBAHHOM Tpollecce, TO ONpPeAe/siTh KOHEUHYI0 TeMTepaTypy
BOJIB! CJIEflyeT MCXOJSl U3 MpeAmNoJoXeuHsl, Y7o B KaMepe OpoLleHust
uMeeTcsl NapannenbHbid TOK, T. €. AJISl XapakTepUCTHKM MHponecca
Hajo MoMb30BAaTHCS BhiparKeHHeM (45).

* TeopeTnueCku npu NapajviefIbHOM TOKe KOHEUHOE OXJAXJIEHHE
BO3JlyXa Mosygaercs MeHee TIyGOKMM, ueM NpH NpoTHBoToRe (CM.
puc. 21). Onnako B Haualle USMEHEHHs! COCTOSIHUS, MPU MapasJieNib-
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HOM TOKe, BO3LYX ocyumiaercs GoJibuie, yeM IpH mpotusoroke, Ca-
meitl Heebt200Hbi Catreall 10T, K020a 6030YXx U Menblie 6Ce20 OCY-
WaeTca u Menblidg 6C€20 OXNQNOALTCSA, T. €. KOTAA HAYAJIO NPOILeC-
ca Hier No JMHUM MPOTHBOTOKA, a 3aKaHyUBaeTcs WIponece KaK Ma

pasnienbHbtii ToK. FIHBIMHM CJOBAMH, CaMbiM HCBLICONHBIM Cy4aeM
Gyller npeinosoeRne, YyTo M3MEHEHHe COCTOSIHMSL BO3[yXa ToHAeT
no NpsMoi, coeprunonledl TouKy A HAUANBLHOTO COCTOSHHUSI BO3NY-
Xa ¢ TOUKOIl f,, KOHEUHOrO COCTOSIHUSL BOAB! (CM. IUTPHXTYHRTHP

HYI0 JIUHHIO Ha puc, 21).

Ha6nropenusn Haj ropusoHTANBHBIME KaMepamu TOATBEPMAAIOT,
uTO TaKOE NpeAnofioXKeHHe GNMHU3KO K JeHCTBUTENBHOCTH; Bo I/
BEPTHKANBMBLIX KaMep TPH HMaJMuMH MPOTHBOTOKA Hponecc H3MeHe
HUsl COCTOSIHMSI BOSHyXa NPHOJMMKaeTcsi K WIPsMOil Atwﬂ (cM,
puc. 21).

OnHa W3 CcaMbiX CYIIECTBEHHBX MPHYHH OTKAOHEHHs! NPOLECCT
OT TeOPeTHHECKOH JIMHUM Afwm——ﬂensﬁe}xﬂoe Hasthune «3actoli-
HBIX» KaneJieK Bofbl HA CTEHKAX KaMephb! H Ha NOBEDXHOCTH KanJiey-
NOBHTEJIS, KOTOPLI cTaBHTCs 32 KaMepoil (no xoiy Bo3nyxa), urobel
NpefOXpansiTh BEHTHISTOP U CeThb OT NONALdaHHsi B HHX Kanesjek Bo-
JBl U3 KaMepHl.

Kak 3To ykasbiBaJioch paHee, NOBepXHOCTb 3ACTOHHOH Boan Gric-
TPO HarpeBaeTcs OO TEMIEPATYPH BJAXKHOTO TePMOMETPa M HAUNUA-
€T HcNapaThCs, yBEJUUHBAs TEIVIOCOAEPMNAHHE H BJIAMHOCTH BO3-
nyxa. I1nst yerpanenust 970T0 sIBJIEHHS] KAMJEYJIOBUTENb 4acTo opo
LIAIOT BOAOH, cMmbBAOLIEd € Hero oCeBlMe KamnJly ¥ He MAaKOwier
ITHM KaIlisiM 3aCTAHBATLCH W HCHAPHIbCS.

Hpu aduaGaruveckom npoyecce HanpaeseHue peanviozo npo-
Heccq TOYHO COSnaOaetT ¢ HANpasseHuesm UOCaNbRO20, HO B pealbs
HOM fIpollecCe KOHEUHAS TE€MIIEpATypa BO3AYXa IO CYXOMY TEpPMO-
MeTpy #, OOLIMHO HE JOCTHIaeT 3HAYeHHs bon =ty =L =
=at,, =3} 3uauut, JUJIs 9TOro mpollecca kodddunuent addex-
THBHOCTH

Eo tnzh | (461

H.8A

ITa BeNMUHHA MOXeT 6bITb MpeCTABJIEHA B HHOM BHIE, 2 HMEH
HO:
1, —1,
Roy=1— S, “n
' o

B amepukanckoil NMpakTuke AJisi XapaKTePHCTHKU CTENEHU NOJ-
HOTHl 3aBeplieMUsi MPolecca NPUMEHSIOT BeJHUHHY

LT then
T, e

ty e



37a BeJIMYHHA TAKXKe He pacKpuiBaer ¢ HU3HuecKoll CYUIHOCTH Xa-
paKTEPHCTHEH.

Kpynnetiuviee npeumytyecteo a0uabatuueckozo hpoyecca— no-
CTOTHCTEO Temneparypb. eo0bi, nodasaemot ¢ Popcynku. 310 M03-
BO/INET INPHMEHATL PELHPRYJANNI0 BOAb Ge3 Kakoro-nubo ee mar-
pepanusl WIH oxnamnenust. Takum o6pasom, aduabartuueckut npo-
yecc yenadcHenus 6oree npoctoli 1 Oetuesbld, uem nOALTPORLYECKLLe
npoyeccoel. 06paborky s030yxa s000L,

OueBHJHO, WTO BPEMSI KOHTAKTZ 3aBHCHT OT KOHCTPYKIHMH H B
0cO0EUHOCTH OT JJHHH KaMeph OPOIIEHHH, B KOTOPOH MPOHCXOAHT
KOHTAKT BO3iyXa C BOAOH, a TAKKE OT CKOPOCTH JIBHIKEHHS BO3LY-
xa B KaMepe. [Ipn ofHOM H TOM Ke BpeMeHM KOHTaKra Ha 3(ek-
THBHOCTH Tpollecca GyJieT CKaswlBaThesi Ko3((MUHEHT OPOUIEHHST H
creleHb PACMbJIEHHsST BOAR, ONPelessiiollasi BENHYHHY CYMMapHOf
NOBEPXHOCT! COMPUKOCHOBEHUS BO3AYXa U BOJBL

Bennuuna Kos¢unuenra opollleRHst :MoXeT ObTh BHPAMKEHA He-
pes TJIOTHOCTb  pacnonoxennst ¢(opcyuor (T. e. uucha opey-
HOK 1, PHXOIAsIIMXCst Ha | M2 TONEPEUHOTo CeYeHUsl KaMepht), Mpo-
U3BOJHTENLHOCTE HOPCYHKH M yucia pafioB QOPCYHOK 2z, mocxello-
BATEJIBHO NPOXOAHMBIX BO3LYXOM.

COrNacHo HcCJIEflOBaRHsAM, MPOBEJEHHHM COBETCKHMH  crienpa-
JIICTAMH Hajl BEPTHKANBHLIMH KaMepaMH,

A - Y
: ofw - 1) g ( ) . (48)
zkpr 1—E
rue wy ~—— BeCoBasl cKOPOCTh BO3AYXA B KaMepe NpPOILEHHS,

Z—UuHCJo PsNoB (OPCYHOK, NOCJENOBATENLHO NPOXO-
JHMBIX BO3LYXOM;
p — HaBJieHue BoAbl Hepesl QopcyHKamMu B QT
m, k, r, | —nokasaTenu cTeneHH, ONPeeSisieMble  ONMbITHHM
nyTeM;
A — SMIHPHYeCKHH MHOMKHTEND.

Tak Rak p npusefeHHyo QopMYNly He BXOAHT AMAMETp BBIXOM-
HOTO OTBEPCTHs (DOPCYHKH, BJIMAIOMEH HA ee NPOM3BOAMTE]BHOCTh
(cM. ypasrenne 30), To fnaHHa% (oOpMYNA MONET OTHOCHThCSI TOJb-
KO K onpeflefieHHOMy THIy M AHaMeTpy (OPCYHOK; KPoMe Toro, B
Hell He OTPaXKeHOo BPEMsl KOHTAKTa BO3AYXa H BOJIHL

B coBeTcKoli npaKTHKe OpoCUTesbHble Kamepb. OeART HQ TPIL
2pynnei:

1) kamepel rpyboro pacneiienust ¢ (opcyukamu thna Y-1 u
11-3, nuaMeTp KoToPbIX OT 4 Jio 6 sMm, TPH AaedeunH Boan oT 0,5 Ko
1.8 aruy;

2) kaMepwl cpennero pacnbuiernst ¢ Gopcynkamu V-1 npu pas-
JerHH Boibt okoJio 2,0 aru; mmamerp Popeyrok ot 2,6 10 3 ma m
HH3Ke;
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3) KaMmepH TOHKOTO pacnbuienusi ¢ GopcynkaMh THna ¥-1, nua

MeTﬁ KOTOPHIX 2,3 MM M HMIKE, PH JaBJIEHUK BOAM 2,5 a7u u BbiLIE

POME TOTO, 1O CTENeHI UHTeHCUEHOCTLL OPOLUEHIS KaMepbl TOXe
6oi6a10T Jeyx eudos:

a) ¢ opOIIEHHEM BHICOKOfl WHTEHCHBHOCTH, MMetoline &2 1;

6) ¢ opoleHHEM MaJloif HHTEHCHBHOCTH, UMeloiue e<1.

Henenne kamep No CrelledH MHTERCUBHOCTH OPOUIEHMS NOBOJIbI )
YCJIOBHO M BDsif{ JIH HEOGXOMHMO.

Jlrobas opocuTeavHas Kamepa CocTour U3 OOHOZO LLAL HECKON?
Kux psoos (opcyHok.

Bona u3 kaxjoro pAna GOPCYHOK BLIMYCKAETCS WM 110 HAmpa =
JleHHIo ABHIKEHWA BO31YXa, HJIH NPOTHB HEro.

Kak ye rosopuflock, Bo H36eiKaHue yHoca Kaneab B BO3AYX.
BOK B KoHIlE Kameph! (o IBHMIKEHHIO BO3[yXa) YCTaHABJIMBASTCH
«KOHILeBOHY» MNMACTHHUATHI KanJieyJopuTeNtb. B TeX clyyasx, Kor &
opCyHKH BBIGPACHIBAOT BOJAY NPOTHB ABHMKEHMs] BO3AYXa, Nepet
KamMepoit (Mo ABMXKEHHMIO BO3[yXa) yCTAHABJHMBAETCSl €nle ©OJH |
«BXOJHOHY KalJleyJIOBUTEb,

s kamep 2pybozo u cpeduezo pacnsisenysi MoXKHO TIPUMEHS™ Y
nasa psna $HopeyHoK — nepsbifi 10 Xony Bo3AYyxa, BTOPOi MpOTHB X
Jla Wln o6a psfa HaBCTPeuy BO3AYXY, MoxHO MPUMEHSIT M TPH Pe
1a — nepBbtH Mo X0y BO3JyXa, a BTOPOH U TpeThii naBcTpeuy. Cpel
Hssl BECOBAsl CKOPOCTh BO3AYXa /s STHX KaMep NpHHHMaeTcs B Mpo
nenax 2,4—3,6 kefm2cex.

Han rosep 70rK020 pacntirerus MPUMEUSIIOT Tpu psina popey-
HOK — TePBH{{l PSIL N0 ABHIKEHHIO BO3JyXa, BTOPOI M TpeTHH MPOTHY
fBUKenHs. DBecoBylo CKopoCTh BO3ZYXa AJIsl 3THX Kamep Gepyr
1,8—2,4 ka[micex.

Hns konduyuotuposarus 6030yxa, YUumTHBas JIETKYIO 3acopsies
MOCTb OPCYHOK ¢ MaJiblM JH@MeTPOM BHXOJHOTO OTBEPCTHS, NpH-
MEHSIOT KaMepel Tpy6Goro W CpefIHero pachbifia ¢ BHCOKOH HHTEHCHB
HOCThIO OpolleHMsi. KaMepb! TOHKOTO Pachbiia, a Takike € Maio
HHTEUCHBHOCTBIO OpPOLIEHHS TPHMEHSIOT ANl YBJNAXKHEHHs] U TIPO
MBIBKH BO37yXa TJIaBHBIM 06Pa3soM Ha NPEANPHATHAX TEKCTHJIBHOG
NpOMBIILIEHHOCTH.

[Tpn nonmwsosanun GopMynofi (48) MOKEO OpHEHTHPOBOYHO TIPH+
HSATB:

JUJIst BepTHKAJIBEBIX KaMmep U (opCyHOK TpyGoro pachbiieHus’
m = —05; k=0,22; r=0,2; [=1,22; Ap=4,1;

AJI51 OPCYHOK TOHKOTO DACHBLIEHHS:

m = -+0,37; k=0,61; r=0,38; {=1561; Ap=3,06.

Insi - 3THX ke $OPCYHOK TNpu JaBJleHHH Tepeji HHUMM p Gr$
B. B. BapkainosbtM (Jsi BeDTHKANBHBIX KAMEP TOHKOTO Pachbihd)
npendioxkena gopmyna

e= 1,56M.(1°pl)"'3" .lg (l——l—l’::),'m' o



rze JUis1 BBYX psinos opeynok M = 1,281, pan tpex M = 1, a nnis
yerupex M = 0,837.

JInsi TOpPU3OHTA/bHBIX KaMep rpy6oTo pacnuijierusi B Gopmyny
(48) crenyer BBOAUTH MOMPaBOuUHbi MHoXuUTeNb 0,72, eciiu B KaMe-
pe nmeeTcsi opomaembiit cenaparop, u 0,86, ecnu ero her.

Psic. 24

HinTepecHo oTMeTHTB, UTO NOKA3QTeAb CTEnexu npu 6eCo6oll CKo-
poctu oy B bopmysie (18) Oan hopeyror TORKO20 pacnbirenus no-
nodcutenet, a Oas 2pybo20 paCnBINEHILS OTPUYATENEH.

Kasajioch OB, 4T0 YMeHbllleHue Bpe-

MEHH KOHTAKTa BO3Jyxa ¢ BOHOM, cle- A @“ﬁﬂ
JoBaTEJIbHO, H YBEJIUEHHE BeCOBOH CKO- ‘
pOCTH BO3JlyXa JOJKHO yMeHbpUaTh 3¢-
tdekTuDHOCTE npoliecca (Mpu  OfHOM K
TOM e 3HaueHWH £). 3HAUHT, ToKasza-
Telb @y JAOMKEH OBTbL OTPHUIATENBUBIM, . |-————
TaK kak n Gopyyne (49) Beconas cko-
POCTH  IOJIZKHA CTOSITH He B WMHCIHTeSNC,
a B 3ilaMenaresie.

BoaMoxHO, ogHaKo, uro 06CTOSATEND-
CTBO 3TO OGDBSCHSIETCS]  CTIEAYIOIMM: B Prc. 25
FOPU3OHTANbHBIX  KaMepax 1Ipu CKOpo-
erX Bo3lyXa OKoNo 2—3 m/Cex, XapaxXTepHHIX IJIS Kamep Oporle-
HHfl, KPYNHble Kalli GLICTPO BHMAJAKT H3 BO3LYXxa BCAEACTBHE
HXx GosipLioro Beca (pHC. 24, @) H yBeNudeHHe BECOBOH CKOPOCTH
BO31lyXa HE MOXET CROJIbKO-HHGYIb OIIYTHTE/BHO YBENHYMBATH
Jumuy nyte L kanenb B sosfyxe, YBenuieHue e Asunbl L Beper K
yBenuuemo BpeMeut Kowtakta. [1pH Meakom pachbuie ysenuyenHe
BecoBoil CKOPOCTH BO3[lyXa MOMET CYUIECTBEHHO YBEJMYHMTL AJIUHY
nyru L, cliefoBatenbHo, u BpeMst KonTakta (pHC. 24, 6).

Onraxo, ¢ npyroit cTopons, opmyna (44) 6b1a sbiBeneHa Ha
ocnore onmutos BHUXHM 1935 r. ¢ BepTHRaNbHBIMU Kamepamu (cM.
«Konprnonuposanue Bosayxa» non ped. Merrsipesa usm. 1953 r.,
crp. 104, popmyna IV—22), a B BepTHKaJIbHEX KaMepax, B oT/iMUNE
OT TOPH3OHTAJILHBIX, YACTHIL BOABI U3 BO3AyXa He BhiNagawrt. [Toy
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5STOMY 3HaueHHsl NOKA3aTelNsl CTENeHW NMPH @y NOANeXKar JalibHel-
LIEMY YTOYHEHHIO.

Tlpu nome3osanny pennuunoit £ pacuer mpouecca o6paGoTku
BO31yXa BOJOH BenyT caeuyloniuM o6pa3oM: 3Hasi HaualbHOE H KO-
HEYHOEe COCTOSIHMS BO31yXa, oro6paxaembie na J—d puarpamme
ToykaMu A u B {(puc. 25), npoponxkaror npsiMyio AB 1o ncpecewe-
HUS ¢ KPMBOH Hachinlenust. Ilonmyuennas Touka B coorBetcTByeT
cpelnell TeMneparype BOJL, a OTHOWIEHUE nJiuM OTpesxoB AB u Al
npefcrasaser coboil peanunny E.

Hanee, 3nas nasneune BofE P M 3ajlaBancCh YHCJIOM Dsifos Gop-
CYHOK ¥ THIIOM HX, & T@KXe BECOBOii CKOpOCTbIO BO3NyXd, ONpeness-
10T no (opmyne (48) win (49) xosdQHUUUEHT OpOLIEHHS €-

¥Ysnas BelHuuny €, no (popMmyJe (42) ONpPEneNsOT HauaNbHYIO
TEMNEPATYPY BOLBI { -

TlocTpoenne aguaGaTHieCcKOro NPOLECCa aHaNOTHUHO.

B nuTepaType HMeeTCsl psifi TAGIMIL U HOMOTPaMM, o6Jerualonux
pacueThl M MO3BOJSIOLIMK HE NOJMb3OBATbCH HENOCPENCTBEHHO (OP-
myJiamu (48) u (498:,

B cnpasounuxe C. A. Pricuna «BeHTunsiinoHHEIe YCTAHOBKH Ma-
HIHHOCTPOKTENbHBIX 3aBOJIOB» HPHBOAMTCS CNEAYIOLwmE METOx onpe-
ienentst KO3 GUIHEHTA OpOILEenHS.

Hns xamep rpyGoro H CpefHEro pachbEHMs ¢ OpOIAEMbIMYU
KanJIeyIOBUTENSIMK TIpH TIOJTPONHYCCKUX NPOLECCAX BENMUMHA KO-
s¢duilnenTa opoulenus & GePeTcs H3 NPHBENEHHON HHke Tabm. 2
B 3aBHCHMOCTH OT JKeJIAEMOTO 3HAUEHHs! 3(p(pCKTHBHOCTH MNpolecca
E u BecoBoil CKOpOCTH BO3AyXa B KaMepe.

Ta6anua 2

Becopsa CKOpPOCTE BO3JIyXa

e | 1.0 I 1.5 | 20 | 25 I 3.0 | 3,5 | 4.0

Buavenne €,

0,65 1,15 0,9 | 0,83| 0,72| 0,65 | 0,62 | 0,55
0.70 | 1,3 1,08 0,95 0,8 | 0,75| 0,70 | 0.65
0,76 1.52| 1,25 1.08| 0,95| 0,83 0,82]0.70
0.80 1,90 1,52 1,29 1,02 1,03| 0.,98]0,93
0.85 2,3 1,78 1,60 1,40 1,27 | 1,20| 1,10
0.90 2,8 2,35 2,04 1,801 1,60} 1,501 1,40
0.92 | 3.1 26 | 22| 19| 1,8 1,70 1,55
094 3,6 | 2.9 2,6 | 2.2 2,1 1.9 |1,73
0,96 — 3,3 2,9 2,54 2.4 2.2 2,05
0,98 — — — — 3,1 2,8 {2,6

B paunyro Tabnuiy aBTOPOM BBEJEHBI HEKOTOpbE KOpPPEKTHBDI
(B pe3ysbTaTe yCTpamenusl BhiajlaHHa TOYEK Ipp rpadHuecKoi
nuTeprpeTanuy TaGJMLbI).
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Ipu Hanuuup rpyGoOro M CPeHero pacnblIeHHH K BelMuHHE €,
BBOfIATCA TIONPABOMHLIE MHOXKHTENM, MHBIMH clOBaMK, npu rpyGom
HNH CPeHeM pPaCTLUICHHH H NONHTPONHYeCKOM nporecce

Ex=e€p G (a)
3HaueHHsA ¢ 3aBMCAT OT ceKTopa J—d IMarpamMMbl, COOTBETCT-
ByIOLIErO 3HAYECHHIO TETJIOBNAMXKKOCTHOTO OTHOLUEHHSI:
ans 1 cekropa

LQ o PE—
= 14 :P(E r); ©
nas I cekropa
(B}
s IV cektopa
Lo — .
Py = E-8—9¢-r. )

b= Je—tn 1000 — TennoBnamuoctioe otHoltenue; r= (595 4

K Un
+046 f,)—¢t, = (595—0,54f,) —cKpPHTasg TeNJOTa HCIAPSIO-
uleficl BOALI, cOOTBETCTBYIOulas ee CpefHell TeMIepaTtype; P — KO-
3¢ ¢uuEenT, yUHTHBaOLLi 5¢¢eKTHBHOCTD pacnba; Aisi rpy6oro
pacnetna P = 0,44, a gna cpegmero P = 0,28; Q — kospduument,
YUHTLIBAKOLIKI BAKSBME OPOIIEHHs KanneyloBHTeNst.
Bennunny Q cnepyet 6path u3 Ta6a. 3.

Ta6nuua 3

CexToph
Bupu kaMep opomehpsn 1 I m I 1w
3Buayenne @
TopuseuTanbHele KaMepel ¢ OPOLIEHHEM Kall-
JEYHOBHTENSN  « o v o v v a o .. . 0.86 | 0,72 | 0.72
To ke, vo 6e3 opowerus kanneynoeutess | 0,86 { 0,86 | 0,86
BepTukanpHEe KaMeps - ee |1 1 1

Ipr rpy6oM 1 cpefHeM PpacnbIEHHH KW afHaGaTHYECKOM Npo-
necce

e=c.-}. (ny

Pacuersnie pamubie, npusogumbie C. A. PricHHEIM, OTHOCSTCH K
CIeNYIOUIHM BECOBHIM CKOPOCTSIM ABHMKEHHS BO3JyXa B OpOCKTenb-
Hofl KaMepe:
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NpH rpyGoM K CpenueM pactbiienul 2,4 — 3,6 xefmcer;

NpH TOHKOM pacmblierus . . . . 1,8—24 xe[m?cex.

Tpu ABYX psinaX (OpPCyHok AJIHHA OPOCKHTeNBHOH kameprl (Oe3
KanjeyJoBHTeneil) JAomkHa O6wuiTh 1600 mm, a npm Tpex pamax
2200 mm.

B aMepHKaHCKON TpakTHKe PasMephl TOPH3OHTANLHEIX OPOCH-
TeNbHBIX KaMep yCTaHaBJMBAIOT NO PANY yCnoBuil, KOTOPhIE, NIO MHe-
BHIO CNELHAaNKCTOB, AAKT ONTUMANbHOC PelleHHe:

1) tun ¢opcysok V-1 rpyGoro opouienusi, WX TPOK3BOLHTEJh-
nBoctb 400—500 2fuac, B cpennem 450 Afuac;

2) umcao opeyHok — 10 mTyk Ha 1 m? nonepeuroro ceueHus

L . 0 z Benuaurivi
, N T — & munnumempax
' = | -~
L N R a=240-350
il = oot b=400-615
= = =4 - m=600
s s p=-900
& Z. g 2 s=120
. 2= 185-250
=< t=200
t > v=600
> = =400
s 5 L=1500
9 z g LBy
13
L
Puc, 26

KamepHl OPOLIeHH s

3) maeJfeHwe Bogbl 1—2 aru.

Kanneynoeurenyu B KOHIE KaMepbl (IO XOLY BO3flyXa) opolllaT-
cs Bofio#l. [MosepxuocTs xanneynosutenel 1,1—1,25 x? na kaxabe
1000 #3/vac o6pa6aThiBaeMoro BosayXa.

QopCyHKH, OpollaKLKe KaTeyloBHTENb, PaCNONOKENb B OfMH
psiy Ha pacCTosHKU 75 Mm oxHa oT gpyroit. KommuecTso opotualo-
weil kanfeysosutens soibl 2200—3000 Afeac Ha | m WHpHKE  Ka-
Mepbl, HO He MeHee 600 4f¢ac na | 2 TONEPEUHOro CEUeHWs.

CXeMBl OPOCHTEJIbHBIX KaMep € yKa3aHHeM OCHOBHHIX pa3MepoB
JlaHbl Ha puc. 26.

3HaueHHs] XapaKTePHCTHKH M BENHYMHB KoaddHuuenta opolue-
HHSI Insl KAMep YKa3auHOTO THMa MOXHO GpaTh K3 Tali. 4.
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Taﬁ.nnua 4

KoaugecTro pagoB $opcyHok
R, nam
no noroxky | NPOTHB NOTOK3| E
1 |
i — 0,65 0,60—0,70 | 0,4--0,5
— i 0,60 0.65~0,75 | 0,4--0,5
2 - 0,85 0,85—0,90 | 0,8—1,0
i 1 0,90 0,90—0,9% | 0,8—1,0
— 2 0,9% 0,90—0,9 | 0.8—1,0
i l 2 1,0 1,0 1,2-1,5

Tlpy 3ToM CnefyeT HMeTb B BHAY, YTO AaHHble TaGJHLLI OTHO-
caATea K yonosuio AI>5 H ckopocT  Bosnyxa 2—3 mfcex (25—
3,5 Kkelm?-cex).

Kax BugHO H3 TaGnuue, npH Tpex pARax (OPCYHOK yRaeTcs
JOCTHIHYTh HAEAJBHOIO Tpoliecca TemJo- ¥ BnarooGMeHa, T. €. JO-
pecti Bo3nyx zo 1009 mnaxuocTH.

YuHTHIBaf, OLHAKO, HECOBEPIIEHCTBO SKCINTyaTaLikH, NyYlle NpH-
HHMAThb 32 ROCTHXKHMBIH IDefleN OTHOCHTENIbHOR BNAXKHOCTH He
100%, a 90 + 95%.

ConocTapiissi  rpuBElieHHEle BLie KO3((QUIMEHTE OpOILUeHNs,
B3ATHIE H3 aMepHKAHCKOH NpaKTHKH, ¢ K09} (HUKMEHTaMH, TIPHBOIH-
MbiMK B TaGnrpe cnpasournka C. A. Peicuna, BUIHO, YTO aMepHKau-
CKHe NAHHLIE BHXKe, YeM AaBHHe, npueoguMuie C, A, PricuaniM. [o-
5TOMY NOJB30OBATLCA ero TaGJNHIEH MOXKHO BHOJHE YBEPEHHO, TaK
KaK OHA COJEPIKUT, TO-BHAHMOMY, 3neMeHT 3anaca.

KamepH, U151 KOTOPLIX JOCTHTaeTCA HAeaNbHBI NpOLecc TEIIo-
H Bnaroo0MeHa, uMeloT OfHO GonbIlGe NHPeMMYLIeCcTBO: AoHusl mo
npeaesbHOrO KOHEYHOTO  COCTOSIHHS, BO3AYX NpH afKaGarhHyecKoM
nponecce He CMOXKeT fajbiue H3MEHSITh ero, fRaxe ecnn Kosdpuiu-
€HT opoluenss GyfeT NoUeMy-HGO CHALHO yBeNHUHBaThCA. [1pu mo-
NUTPONMHYECKKX NPOIECCAX HEKOTOPOE OTKJAOHEHHE KOHEGYHOro COCTO~
fHHST OT t,,[p HabaopaeTcs, HO OHO He3HauHTelbHO. TakuM oOpa-
30M, B TIONOOHHX KaMepax INpefen H3MEeMEHHS! COCTOSIHMS BO3LyXa
npH TNPeBHIIEHHH PACXOAA BOAL HaJ PACYETHHIM COXPAHSETCS KaK
6bl 2BTOMATHYECKH. YBeJHUeHHeM Pacxofa NPOTHB PacueTHOro CYEHD
4MAaCTO MONb3YKTCA AAS TOro, YToGH rapanTHpoBath 3(dQeKT HiMe-
HenHsl MapaMeTpoR BO3JyXa, MNOCKOJbLKy pacieT, NPOBEJEHHLI fo
dopmyaam (48) i (49), He mOxKer cunTaThes TOUHBIM. Ecnn ke B
OpOCHTENLHOH KaMepe MOKHO HOJNYYHTb HAeanbHHH Ipolecc, To
nio6asi TOYKA COCTOSIHHS BO3AYXA, NeXallas Ha ero JHHKH, MOXeT
GbITh JOCTHTHYTA yMeHbLIEHHEM PacXofa BOMBL
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§ 7. MHOTOCTYNEHYATBIE OPOCHTEJILHBLIE KAMEPDI

M3 Bcex NONUTPONHYECKHX NPOLECCOB MAHGONDLIEE NPaKTHUE-
CKOE 3HauelMe MMEIOT MPOLeCCHl OXMalKJEHHSl BO3MyXa, MPOTEKalo
wsie B II1 cekrope /—d nuarpammel. Beuay 3uauutennuofi cTod
MOCTH XOJIOHOH BOJKI, Kak apTe3HaHCKoH, TAK H HCKYCCTBEHHO OX
naxJenHoil, BCTaér Borpoc 06 3KOHOMHH pacXofa BOJLL

Jns pocTmkendss SKOHOMHK M TONY4eHust TNyGOKOro oxnaxkje
HHSl BO3QyXa ero NPOIYCKaIoT MOCefoBaTeNnbHO Uepe3 HEeCKOJIbKO
OPOCHTENIbHBIX KaMep, HCnoab3ys BOLY, COGHPAIOLLYIOCS B NOZAOIe
OIHOE KaMepHhl, anfl nofaul B GOPCYHKH caenyolleil Kamephl, B stom
cnyuae kamOyro KaMepy Ha3benioT crynensio oxiaydens, TIpuMe-

B0y

4 ]
G E,Aw—%-umm

oda
K - xanneynobumens

Pue, 27

HEHHe JBYX M TpeX KaMep MO3BOJSET OXNaLMTh BO3AYX Jo M>
> 5 kraafke.

TpHHLMIKAMbEAs CXeMa TPeXCTYIeHYaToro OXJaMKAeHHs (rpH-
Mep MHOrOCTYNEHYaTol KaMephbl) TipHBeNena HKa puc. 27. Mexny
KaXKJOi CTYNEHbIO OXNaXOeHus CTABAT KalnieyJOBKTENH.

Mexny 1-it v 2-# cTynensMH, a TakKe Mexay 2-# u 3-if Hx cra-
BAT ANS TOTO, yTOOH TPH H3MEHSIIOLIMXCH HAPYXKHBBIX yCAOBHHYX
MOXHO OblI0 BLIK/MOUATh OTHeJbMbIE CTYNEeHH OpOLUeHHs. Cxema
BKJIIOUCHHS OTHenbHBIX CTynenefl nosBonsieT B cJyyae HagoGHOCTH
BKNIOUaTh OfHy, ABE WM TP CTyNend. ApTesHaHcKas Bofa, TeMIie-
paTypa KoTopol {.,, uomaeTcs B IIl cTynenb u BLIXOOMT OTTYHZ2,
TIOBLICHE CBOK) TEMINEPATYPY HO fyyyy- JTA TeMnepatypa ssnsercs
HayanbHoil ansA Bogbl BO Il cTyneHH, rne ona eue Gonee HarpeBaet-
Cfl, MPHHEMas KOHEUHYIO TeMIepaTypy fuy,. 3aTeM, moctynas p I
cTynmeKb, o6paGoTaHHas BOR@ MOKHIAeT kaMepy C TeMmeparypoil
Ly =twe. B panbmeiluleM, eciu 370 Gymer Hajgo, 0ka MoxeT ObTh
YTHIHBHPOBAMA [A5 OXAAXKJEHHs KPOBJIK 3[aHAs TyTeM opouledyd.

Pafota MHOrocTynmeHYaTHIX Kamep HOUTH He uccneposaua. Ilo-
BHAMMOMY, BCNEACTBHE TOCTENEHHOTO YBENWYEHHs OTHOCHTENbHOR
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BNAXHOCTYH BO3QYXd MO MEPe NPOXOMKICHHA NEPBOil, BTOPOH 1 TPLRTh-
el cTyneHefl noOTepx Temna 3a cueT KOHAEHCAUWK Bnaru GyayT
YMEHbIIATLCS, a B TPeThell CTyNenn oxaaxaeHue 6yaeT NPOHCKOAKTD
11aBHBIM 06pa3oM 3a CYer HENOCPeACTBEHHOH Iepefauu Tensa oT
GoJee TEMnOro BO3fyxa K Gonee xoJofHol Boxme. [ToaToMy TpH cTy-
leHH He BCerjia LenecoofpasHo yCTPanBaTb.

IMpx pacuere MHOrOCTymeHYyaTHIX KAMED CneayeT TNOMMHTB, yTo
oOLUMI pacxof BOAL B KaXK[OH CTyneHy MOMKHO TPUHSITH OQMHAKO-
BbIM, TAK KaK OJH2 M Ta Je BOZA TMPOXOJMT BCE CTYMEHH MNOCJeno-
paTeJbHO, NOTOMY W KO9((HIHEHTH OpOLIeHHs] B OTHENbILIX CTY-
fIeHsIX NpoLle NPHHHEMATb OXHHAKOBEHIMH. .

PacueT MHOrocTynenyaThX kamep naB B kuure «Konguunonnpo-
BaHue Bo3uyxa» nop pemakunuefi H. B. ertapesa (usm. 1955 r.,
ctp. 124—127). Ho Tak Kak 3TH KaMephl 'Mano H3ydeHHl, TO TPYAHO
[ONYUHTb TOYHOE COBIAjeHKe pacueTa € NPaKTHUECKHMY pe3yabTa-
TaMu. Mem)ly TeM Ha NpakTuKe 4acTO HeoGXOAMMO NOAyuHTh 9¢-
(EKT OXJAIKALHHA He MeKee 3afaHuoTo- B rakux cayuasx noavsyror-
CA TOK HO3LIBOEMbIMU SOPOHTULHbIML MEeTO0GMU POCYeTa, KOTOPLie
0GeCreynHBaloT NPy NPOeKTHPOBaHHK JOCTATOMHEBI SneMeHT 3anaca,
Rawouuil yBepeHHOCTh B TOM, UTO HeOGXOAMMBl 3(¢geKT oxnaikie-
nus OyReT NpaxkTHUeCKH AOCTHIHYT.

IpueoaumM HuKe nonOGHLI MeTOA pacueTa.

INpexnonous, 4To 3afaHbl Hauanbkble napaMeTphi BO3Ayxa [,
@,uf,, a Takxe HauagbHas TeMrepaTypa BOgwl f.,. Kpome Toro,
3ajlaHa KOHeulas TeMmepartypa Bo3fyxa f,.

YunTHBAR HEKOTOPHIH Harpek BO3JyXa OT CONMPHKOCHOBEHHA CO
cTeHKAMH KaMephl M TIPH NPOXOXKJIEHHK Yepe3 BEHTHJIATOP, HeOGXo-
JEMO ONf 3anaca NPHHEMaTh B pacder Gonee HH3KyI0 KOHEUHYIO
TeMnepaTtypy BO3fyXa, KoTopyw oGo3nauwM I . [IpHHAB OpHeHTH-
poBOYHO Harpes B kKaMepe ua 0, 25° a B BeHTHnsaTOpe Ha 0,6° noay-
JaeM

P 3
t=1t —0, 75,

IlpHKAB KOHEUHYIO OTHOCHTENBHYIO BJAXKHOCTD BO3AYXa @, =
= 959, MOXHO ONpenesHThL KUHEUMOE TEINIOCOAePIKanlie BO3NLY-
xa fq .

Torpa, nonL3yAch ypasHeHHAMK

I— 1. =e-Df =c(t, —!I

x ™ Lan)
! 3afaBasnch Koa(QHLUUEHTOM OpOIUEHHA &, HMEeM

H th={mﬂ+'Atw'
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Jlanee MOXHO onpejleslHTh Tepenaj TeMnepaTypbl BOAH B Ka¥K
RO H3 cTYNeHeft (CuMTas 9TH nepeNani ONHHAKOBEIMK) TIo (opMyie
. I,—1, .

DAy = ~H 5"

n.e
rAe 11— YKCJIO CTYNEHRH OXJIaXKAeHH:
OuesHIHO, KOHEUHAs TeMIlepaTypa OTAeNLHBIX CTymened
Logng = t,,+0tL,(n—n 1),

wKn,

roe n —ofuee ukcno CTyneHed;
ng — HOMep CTyNeHH.

Puc 28

Ecau cuutath (cM. pHc. 21), uto mapaMeTphl Bo3flyXa GynyT H3-
MEHSITLCA HO JIHHHK, COCAMHAMLIEH TOUKY HAYaJbHOTO COCTOSIHHS C
TOMKOH KOMEYHOTO COCTOSIHHS BOJbI, TO KOHeUHOe COCTOsIHHE BO3LY-
Xa ONMpefESINTCS TOUKOH nepeceueHHsl MNpsiMol, mnpoBefienHOl OT
TOYKH HAUaNbHOTO COCTOSIHMA BO3AyXa K TOUKe [, mocnegmeil cTy-
reHH OXNaXKJeHHE BOsflyXa ¢ nuuuedl 9=95%, kak 310 moKasaHO
Ha pHC. 28.

Ecou Temneparypa Bosmyxa £, , COOTBeTCTByKOLlas 3TOH TOUKE
nepeceyeHusi, paBHa TeMnepatype, TpeGyoweics no 3agauMio, pac-
4eT MOXHO CUHTATb 3aKOHYCHHBIM,

Ecan TemnepaTypa t’, Hike 3ajaHBO{L, ClefyeT yMeHbLIHMTh KO-
s(dHuILeHT opollleHHs] H KeI0 (GOPCYHOK, a eCNy Bhillle — YBeJK-
dHTH 10 NOJMYYEHH COBIIALEHHSI.

B Tex c/yuasX, KOTja BOJAA MoCjJe KaMepbl MCNOAb3yeTcs, MpH
oNpefieNIEHHH ee TeMNepaTyphl C/lefyeT yUecTh HATPEB ee B HaCOCaX
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# Tpy6onpoBogaX. OpHEHTHPOBOUHO MOXKHO NPKHATbH 5TO NOBLIIe-
pye paBHbIM 1,5°
Torpa Temnepatypa HcnonbayeMofi BOMIbI

o= b+ 19,5

TpuBegenHLil MeTOL pacueTa Ha npakrtuke He nposeper. OxnHa-
KO MOXHO NPeANonarathb, uTo OH GYLeT MOCTATOYHO HaAeKeH, TakK
KAK COJIePFKHT 5JeMeHT 3HAUHTENLHOTO 3amaca

§ 8. OPOLIEHUE BO3JLYXA TOPSIMEW BOAOH
(BJIA)XHOE HATPEBAHUE BO3J1YXA)

PaccMOTPHM ciiyuaf, KOTAa BO3IYX OpOLIAT He XOJORMOl, a
yopsiuck Bopmo#, T. e, BOIOH, TeMnepaTyPa KOTOpOIl BhLille HAYanbL-
HOH TeMIlepaTyphi BO3AyXa no CYXoMy TepmomeTpy. TeopeTHUecKn

Pne. 29

npoUece H3MEHeHHsl COCTONHHA BO3[yXa MOMET GHTb NOKa3aH Ha
I—d puarpaMMe TakuM Ke 06pa3oM, Kak i AN XONOAHOH BOXEL
HubiME clioBaMu, npouect u3MeHeHH s COCTOSIHHSL BO3QyXa ecTh Npsi-
Masi, COEAUHESIONIAN TOUKy HauaNbHOrO COCTOSIHHs Bo3nyXa H ¢ Tou-
Kofi Ha KpHBOil HachbluleHMsi, coOTpeTCTRYIOLICR cpejneil TemmepaTy-
pe Bonn (puc. 29). Ho 3nech MoryT ObiTh fBa XapaKTepHbLIX Caydas:
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1) B3anMHoe pacmnoJioKeBHe TOuek H t% MOXKeT ObiTk TaKKEM,_
YTO NpsiMasi, XapaKTepH3ylllas NpOUeCC H3IMEHEHHA IapaMeTpos
BO3lyXa, He GyNeT nepecekaTb KPHBYK BachiuieHHs (puc. 29, a),
HO MOXET WMETb MeCTO M Tepeceyenme 3TOH JNHHHH ¢ KPUBOH Hachl
wenus (puc. 29, 6); B nocjemteM cnyuae B kamepe opoUIeBHs 06
pasyeTcsl TYMaH H IPOLECC HW3MEHEHMs COCTOSIHHA BoO3fyxa nofiZey
He 110 NKHKK H-fw‘p (cnnomHas AKHKAY, & JI0 JIOMaHOW KPKBOI
H-—I—1,  (nyHKTHpHAS NHHESA); 2) KOHeuHas OTHOCHTeNb-
Has BAaHOCTh Bo3fyXa ¢ = 100%, 8 To BpeMs kak B NepBOM clIy-
yae OHa MOKeT ¥ He GHTb ROCTHTHYTa, ECNH, HanpkMep, KOHEeYHOL
COCTOSIHHE BO3/lyXa BC/IEACTBME HECOBEPLICHCTBA NPOLECCA TeEMI0
ofmeHa GyfeT xapakTepu3osaTeesi ToukoH K (puc. 29, o).

Tlporrecc Harpesanys BO3AyXa NPK NOMOLLM OpOILEHHs ropsiued
B8OI0# MOXKeT ObiTh TNpHMeHeH HAa NpPakKTHKe TOJBKO B TOM CJyudae,
Korfa ofpaGoTaHupiii BOLON BO3JNYX HCTONL3yeTCsi B HOMELIEHHH
AnfA MOTNOLICHHS Telnla (BeHTHAfALMA), a He ANfA BO3AYLIHOIO OTOM-
Jienus, Jle#icTBHTeNbHO, BaJKUHE BBICOKOH BJIAXKHOCTH —NPHTOY-
HOTO BO3JyXd, BHIXOASIIETO M3 KaMeph opowleHus (mo 100%), ®
fICHIKEHHE €ro TeMIepaTyphl, oGycloBnlBaeMoe KoOMIeKCamHeli Ten
JionoTepy 1NOMeLLeHHs, Heli3GeXXHO MPHBELYT K BecbMa BLICOKOH O~
HOCHTEJILHO! BN&XXHOCTH BO3AYXa B MOMELIEHHWH M JaKe K TosBie
HHIO TyMaHa TPH KOHAeHCAlMM YacTH BIAard u3 posfyxa. [Ipu ua-
rpeBaHHH JKe BO3JyXa 3a cYeT H3GLITOYHOrO Temnna, BelAedsoLerocs
B NOMELUEHHH, 3TOrO fABJEHHS MOXKeT H He GHIThb.

§ 9. YBJIAKHEHHE BO3AYXA OCTPbiM NAPOM

HauGonee npoctofi cnoco6 yBna)KHeHHsl BO3LyXa — NMOAMelliBas
HHE K HeMy BOJSIHOTO napa. Onuako npu 3TOM cnocofe BO3LYX IPH-
obpeTaeT ocoGLill nerkuil cremmpyueckri 3anax, No3TOMy OH He To-
Jy4un GosblIOro pacnpocTpaHeHus.

IMpocnenuM Ha [—d pguarpaMMe, Kak GYReT H3MEHSTLCA COCTO-
sIHHEe BNa)KHOro BO3fyxa, onpenensieMoe Toukoit A (puc. 30), npu
} BJ2XKHEHHH €ro OCTPhIM ITapOM.

Ipu 100° B atMochepHOM RABJNEHHH TENAOCOJNEpIKAHKE BOJSAHO-
ro napa cocTasnsieT okpyryieBHo 640 xrxoafxe. CnepopaTcibHO, NPH
BBOZE B BO3AYX @ K2 napa B Hero GyfaeT oGA3aTenbHO BBEAEHO
a-640 xxkoa Temna.

OTciona TensoBNaKHOCTHOE OTHOLLEHHe

pe 280 gap,
a

TakuM obpasom, nponecc u3MeHeHHs! COCTOSIHUEA BO3AyX%a noineT
1o nyyy -+640. JIkHHs 3TOrO J1yya AHLb CJerka OTKNOHSETCS OT JIK-
HKK TOCTOSHHOH TeMnepaTyphl. CnefosaTenbHo, noomewnsakrue na-
Pa K 8030YXY nouTU He OTPOIKOETCH KA TeMnepaType nocaeonezo, u
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npolecc & repeon npubauscenun moscer CYUTATLCR — U30TEpMULe-
cKUA-

CTporo H30TEPMHYECKHH NpOIECC MOKET O6hiTbh TOJAydeH [pK
(O/IMELIMBAHUK K BO3NYXy Napa, NOJyYeHHOro IyTeM HCHapexHs BO
pel TpH Temnepatype pimke 100° Jlns 9TOTO ROCTATOMHO HarpeThb
pojly B Pe3epByape 1O COOTBETCTBylollell TeMTNepaTypH M, sabupas
nOMYYEHHHIH nap, MOAMelIHBaTh €0 K BO3AYXy. IIpH 3TOM HEab3st
70TMYyCKaTh, yToOp OfpabaThiBaeMbll BO3LYX COmpHKacancs ¢ mo-
BePXHOCTBLIO BOZB!, TAK KAk KWHaue
MOMXeT TPOM3OHTH  IOTOJIHMTEb-
pHH CyXOH TermooOMeH Mexay 1o-
BEPXHOCTBIO BOABI M BO3AyXom. Ko-
HEUHOEe COCTosiHWe Bosnyxa A, Tnpu
NoAMeNIKBABKH K HeMYy oCTporo na-
pa MoxeT GLITb Jerko onpefeJeHo
no AuarpaMMe, ecsH H3BECTHO, Ka-
Koe Kontiuectso Ad[e] noaMelnenno-
ro BOOSHOIO Iapa IPHXOAKTCsi Ha
1 k2 cyXOoro Bo3flyXa CMeCH.

3nas HayasnbHoe Bnarocosiepixa-
HHe BO3flyxa d,, ONpenenfiloT ero
KoHMeuHoe BJaarocofiepkanue d, =
=d, +Ad U HAXOJAT TOUKY KOHOU-
HOT'O COCTOSIBHSA BO3JLyXa Ha nepece- Pue. 30
ueHny nyya +640 c nuuneit d,.

OHAKO NPH 3TOM ClefyeT HMeTb B BHAY, UTO eClly BeJHUKHA
KOHEYHOTO BJaroCcofiepiKanusi d nPeBHCHT KONHUECTBO Biary, Ha-
cniiannledl Bo3/yX IpH LAaHHOH TeMnepatype, TO COCTOSIHHE BO3/Y-
Ya HauWHaeT B AanbHefiieM H3MEHATHCA TIO KPHBOH HACHILEHHs
¢ = 100%, nprueM npouecc sasepuiutest B Touke A,  coorTBeTCT-
BytoLleli Nepecedenuio ankuK d, W KPHBOH HaCHILIEHHS.

TakaM ofpa3oM, B MocnefHeM Crnyuae IpopecC HW3MEHEHHs CO-
CTOsIHHA BO3Ayxa (Ha rpadmke) Gyner Jomanas nunus ABGA" ; B
KOHeYHOH CBOeil YacTH OH He OyleT yiKe H30TepMHYECKHM.

§ 10. ¥YBJA)KHEHHE BO3J1¥YXA NEPETPETON BOJOM

Ecau uepes ¢opcyHKH pa3GpH3rHBaTh neperpetyro BoJy, TO OHa
Oyner npespawaTeCs B nAp BCJAEACTBHE W3MEHeHMs naBneups. Ten-
iocofiepIK aHHe TeperpeTofl BOJIBI PABHO ee TEMIEpaType (TemsoeM-
kocTb BOZEl paBHa 1).

Hanuiem ypaBHense temnosoro Oanauca, oTHecenHoe K 1 ke
CyXoro BO3JlyXa,

4 I'. A. Maxcamos 49



Ad ’
I, 41, =[,(+(E——l@5‘)twm Ba
rne I, u [, — HauanbHOe W KOMEUHOE TEINIOCORepIKaKHe Bo3NyXa,
t,, W L, — Hauanbuasi H KOHeYHas TeMnepaTypPa BOAL;
Ad — npupauleHHe B arocofiepanis BO3yXa.
N . Ad
Ipene6peras Manoll BenHuKuOW 000 ® CUHTas, wTo npu udeans
HOM NPOLECCe KOHEYHOS Temneparypa 6030yxa paen KOHeHHOO
remneparype 6o0vt t, = f , , HMeeM
L=l = 2(lu,— 1) 5L

=

TemnosnaxHOCTIIOE OTHOLIEHHE & Ins
paccMaTpUBaeMoro cayuas

a- iy,

&= = Ly
a
rae a — KONHYECTBO pasbpuIsruBaeMoit
BOALI B I'paMMax HJAH KHJIO
rpamMMmax;

{4 — HAUANBNAN TEMOEpATYpa ne
perpetoit BoOab.

Ecnu nokasath npouecc H3MeHeHHsi COCTOsIKHSA BO3AyXa Ha [ o
nuarpamme (puc, 31), To yBUAHM, YTO B 3aBHCHMOCTH OT KOJHue-
cTBa pasfpLi3aruBaeMoll BogH pacTer H BAArocofepkaHHe BO3yXa,
a TeMrepaTypa ero no CyxoMy TepMoMeTpy mommsaercs. Ecnn Bna-
rocofepxaHie BO3LyXa NPEBHICHT BEJIHUKHYy d, COOTBETCTBYIOULYIO
COCTORHKIO HACHIULEHYS, TeMnepaTypa BO3Qyxa MO CYXOMy TepMo-
MeTpy HauHeT Bo3pacTaTh. [TpH BO3pACTAHHH BJAArocOnep¥aHHs o0
BenuuubL d, TeMmepaTypa BOo3jyXa CTaHeT PaBHOil nayanbHoil, Ha
JHarpaMme 3TO COCTOsIHHe BO3fyXa H3006pasH7ca toukoil 5. Ylpn
HanbHeHlleM yBENHYCHHH KOJHYeCTBA PasCPLI3rUBaeMoil BOJbI TEM-
nepaTypa BO3yXa HauHeT BO3PACTaTb BEillle NeDBOHAYAMbEOK (TOu«
ra by).

§ 11. OBIUHUE COOBPA)KEHHSI O XAPAKTEPE
PACNBUIEHMS! BOJibI NMPH KOHTAKTE EE C BO3JLYXOM

Bobriie 6H0 yKasano. YTO CTeNEHb PACHBEHHA BOAL THPH ee
KOHTaKTe C BO3QyXOM MOXKeT OHTb pasnunumoi. Baunsinee cremeHwn
pacnblliesHss BOAL Ha XOA npouecca TennooGMeHa ¥MeeT Cyllect-
BenHoe 3Hayewwe. [lelicTBUTENbHO, TPy ONpefenerHoM puaMeTpe Ka-
nesb BOAB H ONPEAeNCHHOM BPEMEHH ee KOMTaKTa C BO3NYXOM IIpo-
nece TemJooGMeHa noilleT CAEVIOMHEM 0Gpa30M: CRadalla Kanis
OyneT warpesaTbCsi MAM OXNaKIATLCH (B 3@BHCUMOCTH OT COOTHO-
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ufeHHsi TeMrMepaTypsl BOALI ¥ BO3[yXa), NPH 5TOM TeMmepatypa
KartiH U3MEHseTesl W Ipouecc Tenvonepefads CTAHOBHTCS HeCTaLM-
oHapsbiM, Korfla TeMnepatypa Kamin AOCTHTHET TeMOepaTyphl BO3-
ayXa 7O BJIZXKHOMY TePMOMETPY ¥ HacTylHT apxabaTiueckuil nipo-
pece Tennoo6MeHa, TeMNepaTypa Kalji{ nepecTaneT M3MEHATHCs BO
BpEMEHI, T. €. MPorecC TenjooGMeHa CTaBeT CTauMOHapHBEM. DTo
0BCTOATENHECTBO — OCHOBHOE CROMCTBO afnalaTHuecKoro upoLecca.

TakiM e BayKMLIM CBOIICTBOM afnaGaTWdeCKOTO MpoLiecca siB-
nsieTcs MOHHMKeKWHe TEMNCPATYPHl BORAYXa NO CYXOMY TEPMOMETpy
i ysnaxwuenue ero. ITostomy, ecan Tpebyercs OCYuIRa BO3AyXa
H 3HAUMTENBIIOE OXMaXk/leHHe KAK HarpeBakue ero, T. e. Tpefyer-
csl 3BAUNTENLHOE YMEHRBIIEBUE WA YBeJHUEHHE TErJlocofepKanus
8034Yyxa, Mpolect TennoofMena fosixeH FulTh HeCTaUMOHAPHBIM. [lnis
9TOr0 HECOXOAHMO YBEJWUHTh KaJlIK LORLI HACTONBKO, uTobbl 3a
BpeMsi KOHTaKTa C BO3/lyXOM fpouecc He MOT nepefiTH B agHabatu-
yeckui TlozToMy menkuit pacnbln nenecooGpasen TOABKO fUisi Tpo-
neccop afuaGaTHueckoro ynaaxiHesus. em Gosblle rnpouece Terwio-
ofMena OTKAOHSeTCs oT alnabate (npaman !, Ha puc. 14), tem
Kpynuee fosKen GLITo pacnbll Mo CPaBHEHHIO ¢ npoleccaMs 3 H 5.
Kpome Toro, cieflyeT yuuTbipaTs, BJHfIHHE jHaMeTpa Kanedek Ha
BPeMs KOHTaKTa C BO3AYXOM. JleficTBUTENBHO, B IOPH3OHTaJBHBIX
KaMepax Mpu napasjiesibHoM TokKe KPyIlHble Kannu phinagawT B Nojl-
oR OGucTpee MenKuX. [103TOMY [/ISl yBeMuCHHS BpEMeHnu Haxoxxje-
FHSI KPYTIHBIX Kanellb B BO3AYXC HeoOXOxHMO YBeJIHIHBATL CKOPOCTE
JBHXKEHHSI BOR[yX3 HJM CKOPOCTh BLIXOfla Kamnelb w3 (OPCyHKY, 2
TaKIKe ¥ LNKHY KaMepHl.

Ilpu npoTHBOTOKC BCNe[CTBME TOPMOBSIIETO ACHCTBHS BO3AYXKA
yBeJfyeHHe CKOPOCTH BO3fyXa He CHOCOGCTBYET YBeJHUEUKIo BpeMe-
HK HAXOXKJIeHHs Kallelb B MeM; Cle/OBATeNbKo, YBESHUenue CKopo-
CTH BO3/LyXa BPSIA Ju UelleCoolpa3to,

W3z puc. 24, a BHABO, YTO YACTHUL BO3ALYyXa, MPOXoASiBe uyeped
BEPXHIO YaCTE TOPU3OHTANLHON KaMephl, OMLIBAIOT MEHbIIEe KOJH-
NECTBO Kame/Ib, YeM YaCTHILL. NPOXOASIINE Yepe3 HHXKHIOW €e UACTh.
B cray 3TOro BHirofiiee flenaTs N'OPH3OHTAJbHble KaMephl BECOKHMH
1z y3kumH. Torpa o6peM pepxuefi yacTH KaMeps, B KOTOPOH KOHTaKT
Mezk/ly BOIOW 1 BO3[yXOM MeWee HHTCHCHBEH, CTaHeT MeHblUe 1o OT-
HOIIEHKIO K ofnieMy O6beEMY KaMephl.

§ 12. CYXOE HATPEBAHHE H CYXOE OXJIA)KIAEHHE
BO3AYXA

Ecan paaxuplil Bo3gyX BBECTH B CONPMKOCHOBEHHE C CYXOH TO-
T0 BO3AyXy Oyner coofumiaTeCsi OnpejleNeHHOe KONUYECTBO —Tersia,
paTypa BO3/yXa, HanpuMep, NPOMYCKas BOZNYX 4epes Kanopudep,
10 BO3AYXYy Oyner coOBLIATHCS ONPEAeNneHHOe KONHUECTBO Temna,
TpudeM BJlATOCOMEpIKaliMe ero NPy 3TOM u3MeHsTbest He Gyner Cae-
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DOBATEJILHO TElJIOBJIAXKHOCTHOE OTHOLUeHHe fJisi 3TOro ciayyast 6y}le"’
=2 oo

(4]

Tpoiece H3MeHeHus COCToSHUA BO3fyxa H3oGpasurcs Ha [—d
nuarpamme BepTHKansuofl nunmeit 4,5, (puc. 32). Touka A, cooT-
RETCTBYyeT HauajipHOMy, a 5, KOMeqHOMy COCTOSHHIO BO3fAyXa,

Touky B, MOXHO OPEENUTL H3 YPaBHEHHS

b 4 clo
Ay -\': ;\Q“

Wl 37 A

]

)

20 el .

I 1

[

L} 1

L} L}

d5 Og

Puc. 32 Puc. 33
G-, —1I r-Elr ’B"HA”) Q 52)
( B, An) - p 9 0 (
rae G — KoNuueCTBo HArpeBaeMoro BO3jyxa B k2/4ac;

I, u [, — xoueuHoe H HAYANBLHOE TEMJIOCOJEPIKAHIE BO3LYKA
3 H
B KKOA[KES;
k —xoadduupenT TenJonepejaud  HarpepaTens B
kKasfuac - M2 epab;
F yoBepXHOCTH HAarpeBaHusi HarpeBatelis B M2
l;p— CPejHAsl TeMrepaTypa TEINIOHOCHTEJsi, NOfaBae-
MOIO B HarpeBaTelsib;
th 4 [, — KOHEUHAR N HaYalbHask TEMIEPATYpPa BO3AYxa-

IlpH conpHKOCKOBEHHH BO3gyXa € CyXOH TNOBEPXHOCTBHIO, HMEIO-
wefl TeMnepaTypy GoJice HH3KYy10, UYeM TeMnepaTypa BO3dyXa, Ha-
IIPHMED, TPONYCKasi BO3AYX uepe3 NOBEPXHOCTHHIN OXJauTelib, BO3-
AYX 6YAeT TepSTh TEMJio.

Tennosna)KHOCTHOE OTHOLIEHHE TpH 3TOM
= A.z = — oo,

o



Tak Kak g0 NOCTHXXEHHS BO3AyXOM TOUYKY POCH KOJIHYECTBO CO-
nepxaileiicss 8 HEM BJialH OCTaeTCs HEM3MEHHLIM, Tpolece Cyxo-
ro OXJaX[EeHHs B npegesax ot £, N0 T WsoOpaaurcs Ha /—d pu-
arpamMe npsiMoll, HO B OTAMuEE OT MPOLECCa HATPeBaHHs Hanpas-
JleHHn JKHASA npolecca GyAeT MOTY BHH3, a He BBepx (pHC. 32), T. e.
or Touky b, ¥ Touke A, .

Jlns nanHOro fuanasoua OXJNaM/eHds geficTBHTeNbHO YpaBHe-
Aue (52), mMepenHcaHHOe C YYeTOM H3MEHEHMS HanpaBJieHHs Tpo-
necca, T. e.

Gty — T v—k-F[ 2B Voo 53
A A, B“. 9 (7] Q ’ ( ‘)
rpe Q" — KOJIHYeCTBO OTHSTOro TeMnJia.

INprn £,<t waudeTcs BbinafleHre K3 BO3AYXa KOHAeHCATa
(puc. 33). Torna ypasuenne (53) npuMer Gornee CRONKHbIK B
[y -|-IB R
G-, -—15-)=k-F("—o—" _fpp)‘l_
H x

{ dg —dB- )
L © .
+ — ) . 54
( 1000 ', 9

B ypasuendn (54) Besuunna

. ( dBN dBK ) .
1000 By

npesacTaBiser coboff TenjiocofepXanie KOHNEHCATA, BHNABIEro H3
BO3JIyXa M OTBEJEHHOrO OT TIOBEPXHOCTHOTO OxnaauTesis. M3 como-
cTapjieHds pHc. 33 ¢ puc. 22 BU/NO, YTO NPH MOKPOIl OCyllKe napa-
MeTpH BO3AYyXa HW3MEHSIOTCS MO npaMoli, coegunsiomelt Touky A
w C, a npl cyxoil ocyulKe — CHadaja NO BEPTHKAaJBLHOH TpaMoil,
a 3aTeM noO KPHBON HAchmeHHs. [Iponecc H3MeHeHHs TapaMeTPOR
BO3[yXa TPy CYXOM OXJiaXKJIE€HHH TOUHO COOTBETCTBYET pHC. 33, ec-
Jii TeMnepaTypa XOJNONHOM MOBEPXHOCTH TOCTENeHHO [OHHKaeTCs
N0 Mepe MOHHXXEHHsI TeMYePATYPH BO3/lyXd ¥ He BHI3LIBaeT KOHIEH-
caly¥ B CAMOM Hadane npoliecca. [Ipd wH3KHX TeMIepaTypax Xo-
JOfIHOH TOPePXHOCTH, KOTHa C Hel CONMpHKacaercs HE BCA Toslla
BO3/YIIHOTO TOTOKa, BO3MOXKHO BhafeHHe KOHeHcaTa U flaie CHe-
ra B CaMOM Hayaje TIPOLeCCa H3 CJOEeg BO3JyXa, HENOCPeACTBeHHO
COTIPUKaCAWIHKCS € XojionHoll nOpepxHOCTBIO. B aTtoM ciyuae
YMEHbilleH!e BJIArocofePxanus d HAYHETCs C CAMOTO Hauajla Ipo-
uecca X JpHMA, H306pakaolan ero Ha guarpamme, GyfeT nanoMu-
HaTp JIHHHIO Tpollecca MOKPoro oxiafedus. OTMeTHM, 4To B ToO-
cnejieM npopecce C KaneJibKaMH XOJoAHoH BOiH COTpHKacaeTcs
BCA TOJI2 BO3MYIIHOrO (IOTOKA.
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§ 13. CYIKA BO3JLYXA COPBILMER

]_Ipu NOMoLIE OxJAaxAeHus TPYAHO AOGUTLCA  3HAUHTENLHOro
yMeHbLIEHUS BIArocogepxanng pozayxa. IMoaromy p rex cayuany,
KOrja uaflo 3HauYMTeNbun0 yMeHblIuTr BiarocofiePxaHde BO3JyXa,
UPHXOANTCS npubeeary K ocyuike ezo copbyued. Beojs Bo3AyX B
COTPHKOCHOBEKKE C OCOGBIMM  BelleCTBaMH-CopGeHTaMH, KOTOPble
KAyHO YOrJomalwT Blary, MOXHO [AOCTHIHYTh Tropasflo Goapillx
Pe3yibTaroB, yeM NPW OXJaxaeHnd Boapyxa. Cop6ents. bvi8asor
Osyx 6udoe: TeepAule (CHIHKaresb, aKTHBH3HPOBAHHEI TJiHHO3EM
H Ap-)} M XMjEHe (PacTBOP XJOPHCTBIX Kanbilusi, MaTHUs, JMITHS H
1p). Tsepuwie copbenth NpeAcTaBAsOT coboi HeGoMbIINe KyCOUKH
COPOHDPYIOINErO  BeleCTBa, TOCPYKAeMble B HallOJHHTEIBHbI
($uIBTP, Yepea KOTOPhIi wPOHYyCKalT Bo3ayx. [Tpoxons ucpes Takoil
(HABTP, BO3AYX ocywaeTcs. JKHAKH COPGEHT (B BHAE BOIUOro pac-
rBopa XJOPHCTHX codeil) Pa3Gpui3rvpaeTcs COMAAMH B BHjie Ka-
nespHoro JomAs., Bo3fgyx npomnyckawT yepes OpoLIAEMoOe NPOCT-
PauCTa0, ¥ BAAra U3 -BO3ALyXa TIEPEXONHT B PACTBOP, YMEHbLIAR ero
KOHUGHTP & IHIO. i

Ecay Teeppbiil win XUAKHH cOPGEHT HMeeT HaUaJlpHYO TEMIe-
paTypy, PapHyIO HauYasibHOM TCMnepaType BO3AYXa, TO Mpoliecc no-
rNOLIeHKS BJlary sipOHCXoAUT (€3 nPHTOKa HJil OTBOAA TerJa H3BHE.
IMoaToMy MOKHO HanucaTb cAefyiopmee ypaBHeHHe TendioBoro Ga-
JaHca:

(dp—di)
IM.— NIOOO" L~ In' (55)
Jlns 3TOro Ciyqas TemsioBaKHOCTHOe OTHOLIEHHE Gymer
(i)
e ¥ '3
R L PR 1000 e, (56)
g —dy _ dy—dy )
1000 ( 1000
Tak Kax Jdyu €= -f, 1O CBOEMy HalPapJ€HKIO Majo OTJaHYa-

cTcq or ayda £ =0, To B NepBoM npPHOJIHXEHHH MOXHC CUHTATh,
YTO TIPOILECC TPOTEeKaeT NpH MOCTOSIHHOM TenhocoflePskanud (f =
= const) W, caenoBaTeNntHO, TPeICTaBIReT CoboH agnabaTHuecKuil
lipoIlece, HO HanpapienHsil 8 CTOPOHY, 0OPATHYIO TOI, KOTOpas KMe-
oTcst IpH o6paboTke Boalyxa Boloil. TakuM ofpazoM, na [—d fp-
arpaMMe JIerKO NOCTPOHTL HleabHbl{l TIPOIlece OCYIlKK BO3LyXa cop-
nuedl, kak 3T0 nokaszawo Wa puc. 34. [Nponecc Tennoofmera MOXKHO
B NEPBOM MPHOAMIKEHWH NPeICTABUTbL TaK: TPH NepeEXofe Biary B
COPBEHT BRIENAIONAsNCS CKPLITag TENJOTa KOHAeHCAUMM (HCnape-
HHE) HarpeBaeT COpOEHT W nepefaerTcs OT Hero BO3AYXY TOCPEACT-
BOM SBUOTrO Tenjloo6Mena. TemmepaTypa CopGeHTa ycTaHaBAKBaeT-
Cfl IPH 3TOM HA TAKOM YpOBHe, KOTOPWH cooTBeTCTByer GanaHcy
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rellf1a, T. €. KOrja KOAHYeCTBO CKPLITOro TeMJjia, IepesaBaeMoro or
po3flyxa K coplenty, 6y/leT PABHO KONWUECTBy SIBHOTO TenJia, nepe-
naBaeMoro oT copGelTa K pO3ayxy. Kak BHIHO H3 pHCyHKa, Temiye-
paTypa BO3JlyXa noCJle TIPOXOXOeHWs; cjios copfenta Bo3pacTaer
MOBONBHO CHJILHO. B 3aBHCHMOCTH OT Ha4ajibHOro COCTOSIHHS BO3AY-
Xa KOHeuHas TeMmepaTypa ero MOXeT ZOXOAHTy no + 40— -1-50°

Onpeflesins TeMepaTypy ¢, , COOTBETCTBYIOUIYYO TOUKe KOHEYHO-
r0 COCTOSIHHS BO3[lyXa, MOMKHO YTOUHHTH NOCTPoeHHe, NOACTABHB
nosiydenHoe 3uadedue f, B GopMyny (56), kak 3TO nOKa3zaHO
LITPHXMYHKTHPHOH Jauanel, OueBHno, pealibHEX Npouecc copluuu
e moiier uo Touky By, cooteerctoyiowed € =0 u ¢ = 0%, a sa-
KOHYHATCA HECKONEKO pauee B TOUke Bs. -

Puc. 34 Puc. 35

DPPeKTHBHOCTL NpOLEcca TP CyxoM copbenTte OnHska k 1, Tak
KaK BO3flyX BHIXOAMT H3 cOpGEHTa ¢ OTHOCHTENLHO{l BJaXKHOCTHIO
@~=0%. Onvaxo no Mepe ysaaxuerus copbenta 3¢deKTHBHOCTb
npolecca yMEHLIIAETCH M BO3/yX HauuHaeT nokupath copbeHt c
pCe MOCTENEHHO BO3PaCTawlilell OTHOCHTENBHON BAAXKHOCTBIO, [lo3-
TOMY BO3JLyX NPHXONMTCs MIPONYCKaTh uepe3 psiy TapajsieisHo pac:
nosoXenublX GHABTPOB, BKJIOUAsE HX TOCTENEHHO OAHE 32 APYTHM,
2 oAl W3 (QUABTPOB — BEHIKIOUATL H TOABEPraTh perenepalHu.
55 pereHepanud (Cyuwiks) yBJaskHuslierocs copfenTa npHXOmuT-
cs warpesars ero go 150—300° (B 3aBuCHMOCTH OT TOTO, KaKOil
coplent). CxeMa BKJloYenHsi COPOUHOBHLIX QUABLTPOB MOKasaHa Ha
puc. 35,

Quaptp I cBexuil. PuIbTp 4 BrIKNIOYEn s perenepanun. Ilo
OKOHUaHWH pereHepalyi €ro BKAIOUAOT B PaboTy Kak CBeXull, a
duabTp 3 BLIKIIOUaeTcy N5 Dererepandd, Takum ofpasom, yaa-
©TCA COXPaHHTh KoleGaEHe OTHOCHTeNBMLIX BhamuoCTell ofllero
NOTOKA BO3/yXa B CPaBHHTENbHO HeGOabIHX npegenax. Ha mpaxty-
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Be, korfla 3aMeHsoT oTpaboTaBiluii QuiLTP HOBLIM, HEKOTOpas
4acTh TEIJIOCOEPIKAHHS BO3jiyXa PacXofyeTCs Ha flePBOHaYanbHOd
Harpepaure copbenta. ITooTOMy JuHHS PeasbHOTO MPOLCCCa OTKIO
HAeTCs Ha [—d gHarpaMMe HeCKOJNLKO BHH3 OT TeOPETHYECKOH Ji
K E = —{, (cm. puc. 34).

JKupkue copbeHTn OGBIYHO He JOBOAAT OTHOCHTEJNbHYVIO BJAXK-
HOCTh BO3fyxa 0 @ = 09). MHHAMYM OTHOCHTENBHOH BJi2XKHOCTH,
JIOCTHraeMpiii NPH [pUMEHEHHH XJODHCTOTO AMTHS @ = 14—23Y,,
xJopucroro Maruksi @==37—2%, a xJopHCTOrO Kalblka ==
= 4Hh—48Y%.

ITpeumyectso wulKuy cOPOEHTO8 — BO3MONCHOCTE HENpepovla-
notl peeenepuyuy copbentu JleHcTBUTENBHO, TIPH MIPONYCKAHHH BO3~

8 ammocpepy Cyrod
2 r /— Boadyx
7 2
, pa Y
5 A,
[N Tt l
! \ Bnamﬂbm

. )
O p dfv‘;d%yww

[3

5
Puc. 36 Puc. 37

flyXa yepes oAb copbeHTa MOCAefHHUH, NOiyuas BAary ot BO3/AY-
Xa, pasbabisercs H copOUHOKHAS CHOCOGHOCTL €ro YMeHbillaeTcsl.
Ins nomdepskaHus KOHUEUTPAIMH pacrBOpa H, CJegopaTcinHo,
ero cop6UHoHHOH CIIOCOGHOCTH Ha OXHHAKOBOM YDPOBHE MOXKHO B
npouecce HMPKYJASUHH cop6eHTa HenpepnlBHO BLITAPHBATL M3 HEIO
JHUIHIOIO BOMY, NPONYCKas ee Uepes KHNSTHJBHHK, 3aTeM OXJaK-
04T B OXJafINTESX H CHOBa NOJIABATL B (OPCYHKH.

CreneHn oxnakKAeHHs XuuKoro cOpGeHTa MOXKHO Dery/HPOBaTh
B LIHPOKUX Tpefeniax, OTBOAs TeM CaMbIM H3 TPOLECCa YacThb Tersa.
3naunT, MOXKHO PeryiHpoBaTh H cTelieHs HakJIoHa mpsmoill, otobpa-
yKawmell TpollecC H3MEHeHHs NapaMeTpop BO3MlyXa, ¥ AOCTHTHYTH
0PH 2KEnaHHd M30TePMHTECKOro Tpouecca (pHc. 36).

OnHAKO B OTJiHyKe OT MPOLECta yBAAKHeHNS BO3/lyXa 3TOT 1po-
necc nofineT He CleBa HaMPaBoO, a Crpapa HaJeBo.

HeofiXxonuMoCTs BKJIOYATh M BHKJWOUAThL OTHENbHBE arperar,
3an0/1HenHple COPOeHTOM, H nepexmwdars oTpaGoTabluide (PHIALTPH
Ha PEKHM PereHepalyl BecLMa YCJOXHAWT 3KOMJAYATALMIO yCTa-
MOBOK 110 Ocylixe Bo3nyXa. C TOYKH 3peHus YNPOLLEHHS SKCIIyaTa-
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uuu npegcTaniner GoMbLIOH HuTepeC creayollas cxeMa YCTPOiCT-
pa (puc. 37).

CopGeHTOM 3anosiksercs KoJblleBOe TPOCTPAHCTBO MEXKAy ABY-
M5l CeTUaTHIMH CTEHWKAMu LMJHHAPA 4, Bpallaloulerocs Ha pOJHKax
5 Hunmgup pacnosioxed BHyTPH KaMephl, pasfeJleHHOR Ha ABe dac-
TH. [IpaBasi 4acTh KaMephl CAVIKHT [JsI OCYINKY BO3AyXa, neBas —
i perenepanyy copbenta. OcylllaeMHil po3ayXx NOABOAST K Tpa-
BO{l YaCTH KaMephl, H OH NOx feHCTBHEM BaKyyMa, CO3/aBaeMOro
B UH/JNHApE BEHTWISTOPOM Z, mpocacniBaeTcs wepes ciofl coplen-
Ta. OTcacHBawllee OTBEPCTHE PACHOJIOKEHO B TOpHe LWIAWHIpA.

M3 Tofl YacTH UMIHHApA, KOTOpas Haxo[MTCS B Jepoil KaMepe,
BO3/IyX TaKXKe OTCACHBAETCS 13 LHJIMHAPA MIPH MOMOLLK BCHTHAATO-
pa 3. J71oT BeHTHASTOP 3a6HPa€T HapyKHLIHE BO3AYX, NMpeABapH-
TeNIbHO HarpeThlii OTKPHITOH TOPesIKoM, wepe3 pererepupyiolly:o
YacTp UMIMHAPaA, obecneiuBas U pereHepalinio copbenrta. HacTs Ha-
PYIKHOTO BO3AYXA NPH 3TOM MPOXOAMT CHY3Y ropPesikK H He Togorpe-
BaeTcs. JTa UACTL BO3JYXa CIYIKHT s OXJaXKjeHHs copbenra moc-
Jie ero perexHepaniy.

Bpainenye wunneApa B HalpaBJeHHH, YKA3AHHOM CTPeJKOH,
NIo3B0JseT OCYLIECTBAATL O/IHOBPEMEHHO H OCYIIKY BO3AyXa H pere-
HepauHw oTtpaboTasiuero copGenta.

B npasoii Kamepe, cayxallefl uin OCYIIKH Bo3fyxa, Gsiaroupaps
BPAIEHHIO MHJHHOPa KWMeeTcs XaK C/OH COBEpIIeHHO CYXOTo Ccop-
Genta (BMHBY), Tak ¥ Hachlpenyoro snaaroft (uasepxy). Tlostomy
CPeAHAS CTeneHb Hachienns copbenTa piarofl coxPauserTcs so Bpe-
MeHH 1l0CTOsHHOR, a 3To obceneduBaeT HEM3IMEHSAIOLIUACT Bo BpeMe-
11 3QQeKT OCYUIKH.

§ 14 KOMBUHHPOBAHHBIE NMPOLLECCHI
OBPABOTKU BO3JI¥YXA

Kax BuIHO 43 TPelstlymero, H3MeHEHHe COCTOSIHHS BO3jpyXa
MOXeT GpiTh OCYLUEeCTBICHO Da3JMUHBMuU CnocobaMH, npHueM Ha-
NipaBlenHe JHHKH, NMOKa3biBAOLIEH H3MeHeHHe COCTOSMHA BO3Nyxa
na /—d nuarpaMme, fas Kaxgoro crocoba BriosiHe onpeleNneHBOe.
Ha puc. 38 HaHeceHb JIMKHK BO3MOXKIIOIO H3MEHEHHS COCTOSHUS
Bozayxa. IlpaMag [ cooTsercTByeT NMPOLECCY CYXOro OXNAMUEHHRA,
2 -~ ajpHaBaTHYECKOMY YBIAXHEHUIO, 3 — yBJlaXKHEHHO OCTPLIM Ta-
poM (nOYTH M30TepMHUeCKHH Tpolece), 4 — CyXOMy HATPEBAMHIO,
§ -- ocyliKe npu TIOMOLIH TBEP)Oro copfenTta, 6 — OCylIKe mpu TO-
Moulu KHAKOrO oxjiaKpaeMoro copGenta. 3alUTpiiXOBAHHas 30HA,
OrpaHHierHas KaCaTesIbHLIMH, TIPOBEICHULMH H3 TOUKM A, Hauaib-
HOFC COCTOSHMA BO3jYXa H KPHBOH Hacuimends (¢ = 100%), sB-
JsleTes 30HOH BO3MOXHOrO M3MeHeHHsi COCTOsiHWS BO3AyXa NPu NO-
MOLIM ODPOLLEHNR BOJAOH pasiHuHOfl TeMmeparypsl. Mexny Tem B
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1PAKTHKE YaCTO BO3HKKAET BOMPOC 0 HEOGXOAMMOCTH M3MEHSThL Tla
paMeTpnl BO3fyXa, onpeflefiseMple Toukoit B,, Aas AOCTHIKEHK
KOTOPOH HH ONMH W3 BO3MONKHEIX MpolieccoB 06paGoTku BO3LyXa H
NIPHTOKEH.

B Taxux ciyuasx TOb3ylorcs KOMGHEHDOBaHHBIME MpoRecca-
MH 06paboTKH BO3/IyXa, coueTas pasjiWyHble MeToun O6paloTKH
TaK, YTOOBl TOAYYHThL JKeJdeMBIX pe3yibTaT.

Iloxamxem Ha nPuMepPe BO3MOXHble BapHanTh 06palOTKH BO3-
JAyXa [ins mepeBofa ero u3 coctonHus A B coctosimue 5 (pue, 39).

Qommm———

Pue. 38 Puc. 39

Bapuawurt l. [lytem cyxoro noforpesanys (B kanopudepe) go-
BOMSIT COCTORHHE BO3nyXa 0 Toduku I, 3aTem oGpaGaTLiBawT ero B
ammafaTHYeCKOH yBA2XXKHHMTENbHOH KaMepe, NOBOAs OO TOUKM 2.
[locae 3Toro BO3RyX CHOBa NOABEPraloT CyXoMy HarpeBandio, ToO-
K4 OH Me focTHruer Touky b.

BaprmauT 2. ¥YpnaXnmoT BO3flyX OCTPLIM NapoM, nOBOMS ero
COCTOSIHHE I TOYKH &, @ 3aTeM IyTeM CyXOro HarPeBaHMs AOBOJST
1o ToukH B,

Bapuant 3. Boafayx yeiaxusior ropsueli BoJof, jnoBOis ero
COCTORHKE IO TOUKYH 4, a 3areM HepeBogsT B coctosHKe B npw To-
Molk o6paGoTKH TBEpPILIM COPGEHTOM.

BapumanT 4. Ilytem cyxoro marpeBaHHs JAOBOMAAT COCTORHUE
BO3nyXa f0 TOUKH 5, 2 3aTeM 00palaThiBalOT €ro B KaMepe ajHa-
GaTHUeCKOro yBJAMHEHHS, OCTaHAaBJHBAYS H3MEHEHHe IapPaMerpoR
Bo3ayxa B Touke b5.

W3 pcex -Bapuantop HauGosiee clioxen 1-ii BapWaHT, Tak Kak OH
B OTJIHYHE OT OCTAJBHLIX COCTOMT H3 Tpex cryneneil oGpaGoTku BO3-
flyxa, a ocTajibdble —H3 fByX. OfHako 3TOT BapHaHT NMPaKTHYeCKH
HanGonee yfoGen u fewes. T0 O6BACHSETCA TEM, yTO CyXOe Harpe-
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patHe W axnHaGaTHieckoe YBJiaKMenue TPK TOMOLIM peuupKynsLH-
OHHOR BOJKl TOpasfio fIElIeBJle, YeM, HanpyMep, HCHOoJb3oBAHKE COp-
feHToB. Ynobed om TOTOMy, YTO H3MeHeHNHe COCTOSHHs1 BO3IVXa
aanbile TOMKH 2 nofity He MOXeT, nO3TOMY KOHell Mpoliecca yBaax-
weHlusl PeTysHpyeTcs Kak Onl aBTOMATHUECKH. B oCTallbHbLix ke Ba-
PHAHTaX KOHell OpolleCcca yBJIaXKHEHHs WK COPOLMH AOJIKEH Crie-
WHAJLHO PeryJipoBaThCg, YTO6L BMECTO TOUKH B He noay«dTh ToY-
ku b’ wnu B”.

[pKBesneHHble BAPHAHTH He HCYEPNbI-
B 10T BCeX BO3IMONKHLIX Ciyyaes. Pac-
CMOTPHM elje OAMH papuauT (puc. 40).
IlepeBops cocTosWHe BO3AYXa M3 TOUKH
A B Touky / nmyreM Cyxoro wuarpeBa-
HHA B Kanopudepe, 4acTh BO3AyXa NyTeM
narpeBaMHsi B0 BTOPoM KajiopHdepe me-
PEBOJAT B COCTORHKE, ONPENessieMoe Tou-
Kol 2, W nponyckaloy 3aTeM Yepe3s aln-
b6aTuueckylo kaMepy. CocrosHue BO3fLyXa
110CsIe TIPOXOXKIEHHS KAMePH UToGpasut-
<n Toukoll 3. CMelrHBas BO3JYX, COCTOR-
HHe KOTOPOro ornpenensieTcs Toukodl I, ¢
BO3AYXOM, TIPOLIEMAINHM ajHafarHyeckoe
yBJia)KHEeHHe, 1OoJyYalT HEeOOXONHMEIE
napaMeTpLl CMecW, OrnpelejiseMbie Tou-
xoH b5.

HacTh BO3/lyXa, HarpeBaeMoro Bo 2-oum
KaJiopHdepe H NPUXOKALIETO yepes ajuma-
GaTHUeCKYI0 KaMepy, ONpenesisioT OTdo-
ileyueM orpeskos I—bB u 53

OcobeHHOCTE TOMC BapHauTa — Nepelnyck YaCcTH BO3AyXa, NOMH-
MO BTOPOTO HOAOTPEBAHHS M NPOXONKpeHHs aauabaTHYeckoil kame-
PH, ¥ noclienywliee ero NogMelIHBaHKE K BO3AYXY, NpoulejneMy
JBe TocJieflHHe CTyneHu o6paboTKH.

Puc. 40

§ 15. 3AJJAYH KOHUHIIHOHHPOBAHHY BO3JIYXA
U PACYETHBIN KJIUMAT

3a0aua xoHOULUOHUPOBaHUS B8030yxa — noddepdicanue 8 NOMe-
HeHUY Tex uAu UHbLX Haneped 3a0aHHbiX 3HAYEHUL e20 napamer-
pos. KosneGauusi UX HONYCTHMB TCJABLKO B CTPOTO 3afanWblx npefe-
.1aX. ITapamerprl Bo3nyXa CTPOro pernaMeNTHPOBaKK HopMaMH njis
NpaxkTHKK — TeMrepaTypa po3ayxa f, M OTHOCHTeJNbHAsi BAaXKHOCTh
€ro @,- OOCniuno pasnuuaior fBa BHAa TpeboBawuil, mpexbABMAS-
©MBIX K BO3AYXY:

1) TeMneparypa BO3/lyXa He [IO/IKHA BHXONHTL M3 321AHHBIX

Nnpeenos tnm,-.. H t,m‘u_ :
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2) oTHOCHTe/pHAA BJAAKHOCTH BO3/IyXa He JIOJNKHA BEIXOJHTD 13
3aJlaMHbLIX TPEAENoB Qq,;,  H Doy, -

YKazauuble TpeGoBaHHsT MOTYyT 6BITH OTOGparkeHbl Ha I—d g
arpamMe (puc. 41) B BHae HEKOTOPOil 3alITPHXOBaWHON NjoWARA
Jliobasi TouKa, neikallas B Ipenesiax 3Toil Maowagu, Oyier ypo
METBOPSTL 9THM TPeOOBaHMHM.

Sawrpurosannan naowale Hasweaercs 30HOI OORYCTUMBIXY K

rebaruii napameTpos 8030yxa 6 nosewenu, yit (COKpaLlenno) 3
HOUl BHYTPEHHe20 KAumara.

Puc. 41 Psc. 42

Ecns B moOMellelHl  ne0OXOIHMO TOAAEPIKHBATL ONpe/elleHny K
CTPOTO 3aA2aHHYIO TeMmepaTypy, a KonebaHus OTHOCHTENLHOM BAAM
HOCTH IONlyCTHMBI B OMpefle/IeWHbIX npefiefiax, 30Ha BHYTpeHHer
KJIuMaTa (Ha rpaguke) npeBpallaeTcs B NPSMy0 AWHHI (pHc. 42)
EcaH B moMelleHHH Hajo DIOAAePHHBATL CTPOTO 32/aHHHe TeMiie
PaTypy M OTHOCHTENBHYIO BAAXKHOCTL, TO 30HA BHYTPEHHErO KIAHMA
Ta Oyler phipaxena Toukoi. Jlns o6o3HaueHHs NepedHCIEHHBIX Bhl
e AByX CJyYaep KeMaTejbHO BBECTH OMpelefeHHYI0 TePMUHOJO
THIO, KOTOpPas, K COXKAJeHHIo, ToKa oTcyTerByeT. O6nuHo ciayqal
KOTAa B TIOMELleHHH HYXKWO IOJIePXKBATL 3afaHHbEle TeMIepaTyp'
H OTHOCHTENGLHYI) BAANKHOCTh, HO3LIEAIOT NOAHBIM KOHOULUOHLPO
sanuen (Touka Ha /—d gHarpamme), a ciyuaif korpa ToanepiKH
BalOT TOMLKO OflHYy TeMTiepaTypy (JuHHs Ha /—d nuarpamue), —
HENOAHBIM KOROULUORIPpOBanteM. [1oCKONMBKY BCe yCTpOfiCTBa 1
obpaboTke BO3AyXa B KaMepe KOHAMIHOHHPOBAHHS 3aBHCHT OT Ta
paMeTPOB NAPYIKHOIO BO3AYXa, BOIHHKAET BOMPOC, KaKHe mapaMeT
pH HapyKHOro BO3JyXa cieflyeT TPHHMMaTh 3a pacueTHple. [leit-
CTBHTEJbHO, KepalHOHaMlbHo TpeboBaTh, YTOGL KOHAHUHOHep ofeC
neunBad 3aflaHHbE NMapaMeTPH BHyTPEMHero BO3jyXa TNPH TaKH
TapameTpax HapyXXHOTO BO3/yXa, KOTOphie HADMIONAlOTCs, AOMYC
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THM, OJIMH pas B TeYEHHE JBAALATH NATH JieT. OueBHIHO, KOUIHLK-
oHep ROJKeH ofecneunBaTi 3alaHHBI BHYTPeHMHH KAHM&T JMILL
ppH TaKlX DIapaMeTpax HapyXKHOr0 BO3nyXa, KOTDPHe MOryT Ha-
6AI0LAThCA JOBOJILHO NPONOJIKHTENEHOC BPeMs B TeueHHe rofa.
Jlyis BHeceRUst B 3TOT BOMPOC ONPEALNEHHOCTH B MacTosllee Bpe-
M OPUHHMAKT CJelylolHe PacyeTHBIE MapaMeTpPel Hapy»XHOro
wanyxa (rtaén b).

TaGauna 5

o, -
Knacc xHe D;;nuuo Jleto Ama
1 AGcomoTHast  Makci Mank- | AScomoTHas MpnaManbHan
Has HapyXHas TeMmnepa- HapyxMasi TeMnepatypa
TYpa
11 IMoaycymma  a6eorniotrofi | Pacuerhan napymvas Tem-
MAKCHMANBHOH TeMnepa- nepatypa OTONJEBHA

Typel B cpefmeii B 13
wac JHA sa uaH6o’ee
Hapkufi Mecsn

11 Cpennas napyxuan Temne- [ Pacuernas  7emneparypa
parypa & 13 wac nous sa BEHTHISILHY

siaMGosee MapKuil Mecan

Hpusenenﬁme JIAHHBlE HMEIOT ABa HenocraTtka;

1) ceenenus O PacueTROH OTHOCHTEJBHOH BJAMHOCTH HapYX-
HOYO BO3AyXa OTCYTCTBYIOT, NPHUYNHA Ta, YTO B CBONKAX METEOPOJO-
FHYCCKHX Hala10neHME Temneparypa BO3AyXa u OTHOCUTEJLHAR €ro
BJAAAHOCTL OTMEYAKTECS HE3aBUCHMO apyr oT apyra;

2) HENH3BECTHO, CKOJLKO 4aCOB B Tofly KOHUAUUHOHEP HE CMOZKET
ofecneynTn 3aJ@HHbl€ NapaMeTpLl BUYTPEeHHEro Bo3Ayxa.

VeTpaHuTL yKa3aHHble MENOCTATKM MOMorai pagorw JI. B, ¥Ye-
TIEHCKOM 11O -BLISIBJICHHIO METOAE OTOODAIKEHUS NPEAeJIOB BEPOSITHLIX
KoJieGanuil NapaMeTpoB HApyxHOro BOafyxa Ha I—d nuBrpamme.

Cornecno atuM pafotam, na I—d puarpaMMy MOKHO HaHECTH
KPHBYIO, OTPAHHYHBAWWYI0 KOMOHHALME TEMNEpPaTyPhl ¥ BJANHOC-
TH 33 AOCTATOYHO JJIMTeNbHLI nepron ueGmonenuit (He menee [0
aer). Torna naowady, oepanudeHnyto 3Toi Kpusod, MOJMCHO pac-
CMUTPUBATS KakK 30HY BO3MONCHLIX USMEHeRULl NapamMeTpos Hapy-
HO20 6030YyXx0 8 OGHHOM 2e02PaPUYECKOM NYHKTE, MIH (COKpALLEeH-
HO) Kak «HapyXHbH kinmar», Ecin  BHYTPEHHHH W HapyXKHbit
KJIMMAT 3aaaHbl, TO 300a4G KOHOULUOHUPOSAnUA CBOOUTCA K TOMY,
uroDb npu M00oM COCTOSHUL HAPYICHO20 8030yxa, newalyezo 6
npefeaax 30MBL HOPYICHOZO KAUMATA, COCTOANUE BHYTPEHHEZO 603-
Oyxa He 6b61x00un0 3a npedennvt 30nbL BHYyTPEHHER0 Kaumara. Te ne-
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puoOoL 6pemMent, 8 TEYeHue KOTOPbLx OGHHOe YCAOBuL He BBLNOAHT

e7csl, HO3HLBAIOTCH OAUTEALHOCTSIO HOPYLIEHILS PaCHeTHOLX YCA0BL G

WiH (COKpAIIEHHO) OAUTEALHOCTHIO HOPYUWients, B 3aBucHMOcTH O

HA3HAUEHHS] KOHAMUMOHEPA MJIHMTEJIbHOCTh HAPYLIEHHA MOMXeT OBbiTt
nonylieHa pasHesa. Ecill KOHJHLHOKMHDOBEHME MpeAHA3HAYEHO UL

COXpaHEHHsl KaueCcTBa KaKOro-JuGo TPOAYKTA, TO NPH JOCTATOUHQ
KOPOTKOM NEpHOAE HApYIIEHIS H3MEHEHMHE YCJIOBKH B NOMEIEHHH
He yCneeT ckKa3aThCsl Ha I3MEHEHUH CBOWCTB Npofykra. MoiHo no

Jarath, YTO CyMMa KpaTKHX KapylleHHH pacueTHBIX yCNOBHi, nepe

MEXKAIOLIMXCSl BO BPEMEHH MeHee ONacHa, 4YeM PaBHOBEMNKOe MO
BpeMeHK HenpephBHoe Hapywenme uXx. Onuako n HAcTosiliee Bpe-
MsI MOM{HO YYHTLIBATH TOJBKO BEPOSTHYIO OOILYI0 CYMMapHYIO»
IAJHTENLHOCTh Hapyllendsl B TedeHHe roja, He pasbuBas e Ha OT-
HeJIbHLIE NEPHOLL.

C HeKOTOpbIM NpHGJKMEHHEM HAPYHHHIH KIHMAT MOXKeT ObTh
orobpaxer Ha [—d puarpaMme nJICIMBALIO, OTPAHHUEHHOH CBEPXY
JIKHUAMY HEKOTOPO# MaKCHMaNbHOH TeMnepartyphbl, MBKCHMANbHOTO
BAATOCONEPKAKHST K MAKCHMBJILHOIO TeIOcoliepKanuss (puc. 43).
Jlepas H npaBasi CTOPOHH TJIOIMAAH OTPAHHYEHL! KPHBLIMEK JIHHUSI-
MH MHHHEMAJLHOP 1 MAaKCHMAJLHOW OTHOCHTEJSILHOH  BJAH{HOCTH.
CHH3Y nsowaib OTpasHuYNBaeTCs] JHHHEH H30TCPMH MMHEMAJbLHON
TEeMReparyphl.

Ecau va I—d puarpeMye orofpaziedbl BHYTPEHHUI W Hapyix-
HbIil KJIKMAT, TO MOMKHO RPUCTYNarTh K MPOEKTHPOBAHHKIO Lpoliecca
KOHAUUHOHUPOBAHNS, T. €. K BHOOPY cnocofos O0TpaGOTKH BO3AyXa
B KoujHiHonepe. Camo cofoil pasyMeercs, YTO H3 BCEX BO3MOMKHBIX
cnpco6oB o6pabloTki HEOOXOAMMO BHGPaTL HalGoJiee NPOCTOH U Je-
meBHit KaK B OTHOIEHIIM NEPBOHEYAJLHBIX, TAK M B OTHOLIEHHH 3K-
onyyaTalMOHHBIX 3aTpaT Ha OXJamJeHHe W HarpPeBaHKe BO3JyXa.
KpomMe Toro, HysHO CTPEMHTLCA K TOMy, 4TOGH uMchio yerpoficrs
apTOMATHYECKOrO DPETyJaMpoBaHns ObUIO MHHUMAaJBMBIM, a Cavu
yCrpoficTBa, N0 BO3MOMKHOCTH, NIPOCTHL

[1pH NpoeKTHpOBAHKK NPOLECCE KOHAKUHOHHPOBAHKS], €CTECTREH-
10, HEOOXOMHMO YUHTHIBATE AOMYCTUMYIO AJIHTCIBHOCTL HAPYIIEHNS
pacueTHbiX YCIoBHi. B SBBHCHMOCTH 0T H30PaHHLIX cnocoboB ob-
pBOOTKY BO3Lyxa HapylleKHsl MOFyT GbiTh KakK SHMOMH, Tax H JieTOM
npH TOM HJH MHOM COCTOSHHH HapyXHoro sozayxs. [loatomy mpu-
XORMTCSI NPOEKTHPOBATh KOHJMUHOHEpD, YUHTHIBASi CTpEMJICHHE pe-
LUKTL HAeasbHyIo 3aiauy, T. €. CBecTH NEPHOA HAPYLUIEHHH K HYJI0.
Tak Kak pelueHue TAKOH 3amauyd Tpedyer Gosbluiell YacTblo OUEHB
CNOXKHMBIX H JQPOrocTofimuX YCTPONCTB, HONYCKAWT HeobecneueH-
uocTh 3(MeKTa KOHIHIMOHKPOBAHHS HEKOTOPOHl HAaCTH <«MJIOmAMK>®
HapyXXHOTO KJHMAaTa, AJia KOTopofi ofecneudTh JoJiAKyo pabotry
KOWTHUHOHEPE oCOGeHHOo TPYAHO. 3ateM, TOJIL3YSICL METOAOM
Jl. B. ¥cnenckol, MOXHO NIOACHMTATL YiCa0 YAcOB HapylUeHMsl, co-
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DTBETCTRBYIOINMX «IUIOINALH HBPYLICHHSI», K CONOCTABHTL €ro C 3a-
aanHpiM. [y ynpouenusl 3alayl MOXKHO, 3apaH€e HAMETHB BeJH-
YUHY M PACNOJNIOKEHHE «INIOIAAH HADYLIEHUS», NPOEKTHPOBATL KOH-
1MHHOHEP TaK, 4To0h NOJMHOCTLIO OfecneunTs BHYTPEHHMII KIKMAaT
NpH H3MEHEHHH NapaMeTPOB Hapy’HOIO BO3AYXBE B lipel€lax oOC-
TaBliefics «IJIOILAlN HaPYXHOr0 KinMara». TBKOe CTpeMJIeHHe N0
H3BECTHOH cTenenn Habmopaercs npd AxddepeHunalluy Tpedopa-
HUH K KOHJHMUHOHEDPAM pPB3JIHYHBIXK K.aCCOB,

Uto6pl yMEHLIIKTL PacXon TeNJa M XOonOoHa, Ype3BuLyaliHo BEXK-
HO, KOTJAa 3TO0 BO3MOXKHO, MPHUMEHHATL PCHMpPKyJdsliio Bosgyxa [lo-

3
%

&

g€

ot
9 " q’.\@

Puc. 43 Puc. 44

CKONLKY TIOJIHAs PELMpKYJISHKs He JIONYCKAeTCs M3-3a focTereHHo-
ro ToBbILEHH KoHueHnTpauuu COg, NPHXOAKTCS NPHMEHRTL YBC-
THUH y10. OOBIYHO KONMYECTBO CBEMErD BO3[AyXa HE JOJIKHO OhiTh Me-
nee 109 o1 obmero BosnyxooGMeHa, BO BCSKOM CJyyae OHO JOJH(-
Ho GWThL He MeHee HOPMbl, HEOGXONBMON NSl AbIXauusl.

B HeKOTOpLIX CJYuBsIX 30Ha BHYTPEHHEro KauMara Momer GhITs
orpaHHyeHa TEMIepaTypPaMH, JOBOJAbHO SHBEUYKTENLHO pa3/HyaoiH-
MHCA MeXAY coboil, nanpumep t,,, = +23°, 4, . =415 [lo-
HATHO, UTO NOANEPKKBATL TeMNepaTypy +23° B JieTHeE BpeMs: Jier-
ue, yeM +15° a sumoii — neoGopoT. I1103TOMY npK MPOEKTHPOBAHKH
nponecce 06paloTku BO3Jyxa, COOTBETCTBYIOLIENO MaKCHMaNbHOR
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Hapy)HOH Temueparype, CJefyer OPHEHTHPOBATBCH Ha COSAAHHE
BHYTpeHHeH TeMMeparypel, PaBHOil £,,, ., & NPH MHHHMAJIBLHOW Ha-
PY#HOl TeMIiepaType-—Ha CO3flavlie B NOMEUEHUH TeMnepaTypbi,
paBHO¥ 5 iy ®

B macrosuiee BpEMs pacnpOCTPaHeH CH0COD BhipaxeHHs Ha-
PYHOTO KJAMMATA NOCPEACTBOM XAPAKTEPHOTO COOTHOLICHMS MEMK-
ny TemMneparypoil HapyXHOro BO3nyXa tyep H COOTBETCTBYIOLIEH
9TOll TEMTIEPATYpPe OTHOCHTEJBHOH BJIAIKHOCTBIO © ygp-

B 370M CJIyyae HAPYKHHI KJAHMAT BHPAXKAETCH HEKOTOPOH KpH-
BOji (KIMMATHYECKAs JIHKUSA), TOCTPOCHHOH nO OTAEJbHEIM TOUKAM:
Lupy @ 13 luapgy Prasg’ lwapy Prapy M T. I (pHC. 44).

Crienyer OTMETHTH, YTO XaPAKTEDHHIE CX€Mbl KOMIIGHOBKH KOH-
JUIHOKEPOB, NPHBeeHNbe B cnpapountike C. A. Pricuna (ctp 378—
385), HACKONBKO MOXKHO CYJMTb {10 NPHBEAEHHbIM CXEMaM NpOLec-
coB o6paborku Ha [—d puarpaMMmax, paccuHTadbl HMEHHO C Yue-
TOM TAKOH HHTEPNPETALHH HAPYXKHOrO KJAHMATa,

YkasauHuiii  cnocof, Kak BHAHO H3 npeabliyilero, e otobpa-
JKaeT BO3MONKULIX KOJIEGaHHH OTHOCUTENHhHOJ BJIAIKHOCTH DU OA-
HOJi M TOH e TeMmeparype HapymHOTO BO3nyXa f,,, . Ilostomy
KOHRMLHOHEPDI, pacCYHTAHHLIE 10 TAKOMY HApyYXXHOMY KJAHMATy, MO-
ryT He 06ecneunTs 3afauHblii BHYTPEUHHH KJIHMAT, €CJIH, HanpHMEPp.
OTHOCHTENILHAS BJAXKHOCTb HAPYXKHOro BO3JlyXa TIpH TeMIeparype
fyopr  OKANMETCH PABHON Qrgp, WIH @, . [losToMYy pacuer KoE-
JMIHOHEPOB HANKHEE AeNaTh, YUHTHBAs 30HY HApyMKHOTO KJiuMa-
Ta, KaK 970 ObIIO YKa3aHO palee.

§ 16, KPATKASl XAPAKTEPHCTHKA
NPUMEHAEMON ABTOMATUKH

3naunTespHoe pasnoobpasue cBoficTs 0OBLEKTOB PeryJHpOBaHNs
H ycnoBpH KX paboTel BhI3LIBAET HEODXOAMMOCTHL NPHMeHdTh Pas-
JIMYHBIE CXEMBl ABTOMATHUECKOTO DPEryJHpOBamHfd, B KOTOPHIX He-
NIOJIL3YIOTCA Pa3Ho00pa3HHe KoMOMHAUMH HMelomuXcs AJs 3TOM
nesan npubopos.

TlpnGopn aBTOMATHYECKOTO pEryJMpoBalls KJaccuhuuHpyloT
OpexzZe BCEro no BHIY M NPUMensieMofl CBA3M MEXAY YNPaBAsO-
LMy B HCROJIMMTENLHBIMH OPrasemi, [1o 3Tum TIpUBHAKAM M [e-
JIAT ABTOMATH HA 2u0pasAuveckue, nHeeMaruyeckue U 3AeKTpuLec-
Kue.

KpoMe TOro, aBTOMATH KJIBCCHGMHEMPYIOT NO COBOKYIHOCTH Xa-
PaKTepH3YIOIMX HX NpH3HAKOB.

Ho pody Oeiicteun pezysnToper Mo2yt GuiTe npepbiéHozo u He-
npepoi6HO20 OeticTéus. P asnuyaloTcs OHH TEM, YTO NPH Helpepbis-
64



HOM H3MEHEHKH PEryJdpPYeMOro napaMerpa (TeMnepaTypw HJIH
BRAXKHOCTY BO3/1yXa) MCIOVIHWTeNBHEI M YNPapifioulyit OpraHy B
pETYJIRTOPAX RpPEpPHBHOIO AelfcTBHsl JEHCTBYIOT —nepHOAMYECKH.
7. €. TOJIbKO JI0CJle OTKJIOHEHHSI peI‘yJIpreMOl‘(] mapameTpa Ao om-
hefleIeMHOT0 3HAUGHHS,, 4 B PeryisTOpax HenpepHBHOro  jeficT-
BHST — HenpepLIBHO,

Ho cnocoby Jedicteun peeyrnropet 6BlegioT HenocpeOCTEEHHO20
OedicTeusn u Henpamozo Oefictéus. TIpH nenocpenCTBEHHOM AeHCTBHH
MONOJHKTENbHH OPTaH NpR H3MEHeHuH PeryJipyeMoro napaMmer-
pa npUBOANTCS B AEfiCTBHME VCHINEM, HENOCHENCTBCHIO BOSHHKaIO-
LUHM B yNpap/soueM Oprade, a npi HenpsiMoM faeficTBHH — ycuJaue,
BO3HUKAIOLIEE B YIPABJAAIONIEM OPraHe, NPUBOJANT g neHcTBHe JNHIIb
BCTIOMOraTesibHDe  YCTPORCTBD, OTKPHIBAIOmEe LOCTYII 3HEpTHH OT
MOCTOPOHKEr0 MCTOYHMKA (CIKATHI BO3AYX, 3JEKTPHYECTBO) B Me-
Xauu3M, PAIWUBAIOMIME yCHIME, HeoOXOnMMOe ZJisi NepPeCcTaHOBKH
HCTIONIHNTEILHOTO opratia. Cambii mexanusm uau ycrpoficreo, npo-
u36008LeE NEPECTAHOBKY UCNOAHUTEABHOZO OpP2QHA, Ha3veaercs
cepsomoropon. Cepsomoropst mo2yt GpiTe IAEKTPULecKUE, NHECMA-
Tuseckue, 2udpasaudeckue, nopluHesse u Op.

Tlo xapaxTepucTHKe AeHCTBHsSI PETyJsTOPLI NPEPHBHOrG nef-
CTBHA MOTYT GHITb DA3NENEHH HA OBYXNOSULUOHHBIE 1t MHOZONOAU-
YUOHHbIE, A PETYNATOPH HENPEPLIBHOTO LefiCTBHS — HA RPONOPYUY-
HOAbHbIE, OCTATUMECKUE U US0OPOMHbLE.

JABYyXno3muHOHH KA perynartop. Ilpy OTKIOHEHHH pe-
ryJIHPYEMOTO NapaMerpa OT 3ajaHMOTO 3HAYEHHs HCTONHUTENbHLIH
opraH nepecTasJsifiercd TOJIbBKO B OAHO H3 JIBYX KpalHUX NOnoxe-
Hu#t, T. e. 1GJIHKOM OTKPLIBAET AN LEJIHKOM 3aKPLIBACT NPOXOA pe-
ryaHpytouiell cpege (HanpuMep, tenslonocutesno). Cxopocts nepe-
CTaHOBKH fIPH 5TOM OGLIMHO BeJIMKA, TAK 4TO OTKPHITHE COBeplia-
eTcd NoYTH MTHOBEHHO. [IDH ABYXHO3UIHORHOM perynarope nomy-
4aloTesi HeNpepHBHHE KoJleGaHHS DErynHpyeMoro napamerpa (ua-
npHMep, TEMIEPATYPH TOMEIeHHs). JIByXNO3uLHOHHbE DPeryJssnto-
pPH NPUMEHSIIOT B TeX CAyyasX, KOTAA 5TH KoneGanis HACTONLKO He-
3HAUNTENLHE, YTO HE OKASHBAIOT CYIIECTBEHHOTO BJHAHHA HA pe-
HKHM NOMENLIEKHH.

MHOrono3UN HOHHETY perynaTop. Ilpu H3MeHEHHU pe-
ryJIHpyeMOro napamMeTpa MCROJIHKTENIbULII OPrav nepeMeiiaercs He
TOALKO B Kpafillee nosomente, HO H MOXET OCTAHABJHBAaTheA Ha
pfile NPOMEXKYTOUHLIX (DHKCHPOBAHHBLIX NOJOMEHHI (O3HUHI).

IlponoprnHOHaAbHLEE perynsaTop. Peryastop 3T0roD
TUlla MHOrONO3uMMOHHHI, HO ZAeficTByeT OH He ckaukamu, a Dosee
njagHo. Tak Kak nepeMenenue HCIOJIHHTENbHOro OpraHa Xors H
HENpEepPHBHOE, HO CKJAAHLBAETCH OHO U3 HEKOTOPHX MHHHMAaNbHBIX
nepeMeuteHuil (PaccTosiHIE MEXY nosduHsaMuE). Jleso B TOM, Yro
pacxoj TENJIOHOCHTENs HJIM Pa36bphiariBaeMoil Boiw He Beerna Oy-
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NET TOUHO COOTBETCTBOBATH TOMY pACXONY, KOTOpH MIPH JEHHH
YCROBHAX MONIEDKUBAET HYMHYK) TEMNEPATYPY HIHK BJAAXHOCY
BO3/lYXa PEryJHpyeMLIX napaMerpoB B NOMEEHHH HA 3aJaHHOM
yposHe. Besenctnue 37010 nponopuuonaibHbie PETYIATOPH (K MHO
rocTyneH4YaThe) He MOTYT O0ecneynTh TOYHO 33JAHHBIX PEryfHpy
€MLIX NAapaMeTPOR NMpA H3MelleMHd PEXKHMa B BEHTHJIHPYEMOM UO-
memerkd. Cozdaronuecs orkioHenUs 3Havenull NapameTpos or 3a
OGHHBLX HA3BIBLIOTCS OCTGIOWHOU  Hepasuomeproctvro.  Beamummy
3T0fi HEPABHOMEPHOCTH MOXMO PeryJIUpOBATh fpH HACTPOHKe aBTO
MaTa, NOCKOJLKY TIPH 9TOM MOXHO MEHSITh BEJHYHHY MHHHMAJILHO
ro nepeMemeHHsl Toi YacTH HCNOJHUTENLHOTO OpraHa, KoTopan
y4acTByeT B PeryJiupOoBaHHH,

ActaTHueckxuli peryastop. B peryastopax storo THna
NPH OTKNOHEHHU PEryJIMpPYyEeMoro napaMerpa oT 3ajaHHOTO 3HBYEHHS
HCNOJIHUTENLHLI OPral nepeMemaercs A0 TeX TOp, TOKa PEryma-
pyeMLIl napaMeTp He BepuETCs K 3aiBHUOMy sHaueHuo. [losTomy
ocTaTouHasi HepaBIIOMEPHOCTL y HETO papHa Kymio. BeHAy more uro
npouece paGoOThl acCTATHYECKOTO PEryJsisiTopa TPeGyeT MJIHTEJbHOr)
BPEMEHH, 3TOT PETyJIATODP NPHMEHHM JIKIIb NPK MeMJIEHHHX H Cpap-
HHTENLHO HeGOJIbIIKX HAMEHEHHSIX PEryJHpYeMOTo mapamerpa H
NpH HaJHYKH CAMOBHIPABHHBAKMS. [IpH OLICTPHIX U 3HAUUTENIBHBLIX
KoneGaHHsX PEeryJiHpyeMoro napaMeTpE €ro NPHMeHATL HeJb3f.

HsonpoMuuifi perynatop. HM3onpoMHbiM peryJisitopoM
Ha3LBACTCS PETYWISITOP, Y KOTOPOTO MCNOJHUTEIbHBIE OPran NpHKU-
MaeT NOJOXKEeHHE, 3aBHCALIee OT NPOMCLIEAIIETO OTKJOHEHHS Pery-
JIMPYeMOro napaMeTpa, B 3aTeM COBEPINAET JAOMOJUHTENLHOE Hepe-
MEIUKBAHUE, HEOOXOJKMOe AJIA JHKBHAALUMK BO3HHKLIErO OTKJOHE-
HHs (nepBBHoMepHOcTH). TakuM OOpBE3OM, DEryJTOp CHEYBJA
nelcTByeT KakK NpoOnopuHOHAJbHbIH, a 3aTeM Kak acTaTHYeCKHiL
HsonpoMELil peryiaTop uenecoo6pasHo NPHMEHATb NPH GHCTPEIX
H3MEHEHHSIX PeryJIKpyeMOro napaMerpa M npH HEOOXOLHMOCTH nof-
JEPKKBATL 3HAYCHKHe PEryJKHpYyeMoro NapaMerpa cTporo Ha 3anaH-
HOM ypOBHE.

Jlna yCTanoBOK KOHAHITHOHKDOBAHHS BeCLME DefIKH CJyuaH, Kor-
Ja TIPHXOMNTCA NOANepKHBAThL PeryJHpyeMuil napeMerp, HBRpHMep
TeMNepaTypy, Ha CTPOro 3afJEHHOM €e 3HadYeHKH, Yame Beero no-
NYCTHME HEKOTOpble OTKJIOHEHHs OT 3allAHHOMl BeJIHUMHEL, NOSTOMY
H30APOMHLIE PEryJ/IATOPH, PBBHO KAK M ACTATHYECKHE, B 3TOM CJY-
yae o6bIYHO He TIPHMEHAIOT .

Tak xak B pyKOBOACTEEX o aBTOMATHKE H3JAraeTcs JHin, o-
[asi TeopHsA ycTpoiiCTBAa ABTOMATOB H HX paGOTHl, BONPOC O BHIGOpE
CXeMbl PETyJHPOBAHKA TOW MK KHOJi YCTaHOBKH KOHIHLHOKHPOBA-
HUSL MJIFM BEHTHJISILHE, PABHO KaK W HauGOJICe pAlHOHAJIBHOTO s
Hee THNA ABTOMATOB, IIPEACTABJSET CO00I OJIKH H3 Ba/KHBIX 3TaNoB
NPOEKTHPOBAHMKSI.
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§ 17. NIPOCTERIIME CXEMbl KOMINOHOBKY
W PErYJIMPOBAHHS KOHAHLHOHHPYIOIIHX YCTAHOBOX

BeHTHJISILHOHHEIE YCTAHOBKH, 1€Jib KOTOPbIX — €O3)aTh B NoMe-
UIeHHH 3J0POBYI0 BO3AYLIHYIO cpely, HeoOXONHMyIO TeMNepaTypy K
BJIAMKHOCTh, JONYCKAIOT KoMeGaHHs TOro H APYroro napaMeTpoB B
H3DBECTHLIX, 3apapee YCTaHapJUBAEMbX Npelenax. YKasanioe 06-
CTOSITENILCTBO OGVCIOBIMBALT ONpPedeJeHKYIO Cnet UKy CXeM BBTO-

S e

32

Puc, 45.
D pumeip; K — xanopudgep, 8 — Bentunstop; O — oxnapmuress, H - worpemaiens, f1I
nponopl.\uoﬂnm.nuﬁ rymipoctat; AT — nn)xnoauuuoﬂnuﬁ repmoctar; fiT — NponopuHonals-
HBIH M — K — Kpal, PB — peryaupyoliMii pewH-

Tﬂllb
MaTHUECKOTO PETy/MPOBAHHA PAGOTH BEHTHNSUHOHHLIX YCTAHOBOK,
4TOGb! 3TH OTKJOHEHHS GbUIH MMHKEMAJbHbIME.

PaccMOTPHM HECKOJILKO OCHOBHLIX CX€M PEryJIHpOBaHMsl, TipHMe-
HsieMblX HAa NPAKTHKE B 3aBHCHMOCTH OT TpeGOBaWMii, Npeybasise-
MBIX K COCTOsiHMIO BO3AYILHON Cpemsl B noMeuwieHnu (pHc. 45),

[Mpennonoxum TpebyeTes, uroObl TEMuepaTypa BO3fyXa B mome-
WEHKK 3UMOIO NONAEPHKHBAJACL HA TIOCTOSHHOM YPOBHE € AONyCkae-
6 I'. A, Maxcumos 67



MbiM KoJieOaHHeuv B H3BECTHBIX CPaBHUTEJILHO Y3KHX npenenax. Pe
TyJIUPOBATL BJIAXKHOCTL HE HYXHO. [NoMemenue O5OI‘DEBZETCH CHCTr

Mol OTOTJIeHHs!, He3ABHCHMOH OT CHCTEMI BeHNTHJIAIHMH, TOSTOMYy
KONefaHnsl TEMIEPATYPhl BO3AYXA NIOMENIEVHS HE MOTYT ObITb GLIC™
PLIMH H 3HAUHTEJLHbLIMH. Olll/lH.IaTb BO3JlyX TPeIIIoNaraeTcs nyTe |
HIbTPAUMK Yepes3 MacAsnHble WK TKaHeBble QuIbTpH. B 3ToM Cay
4ae MOXHO NPHMeHsTh Cxemy, H3o6paXxKenuyio Ha puc. 45, a. He sron
Cx€Me nOKa3aHo, YTO peryfnpoBanue 0OLYHO TIpOU3BOJMTCST f1po-
NOpLHOHAJBLRLIM TEPMOCTATOM (pEryJsiTopoM), yCTAHOBIEHHLIM &
noMemeHHl, Tak Kak IIpUMEHCHHE XBYXINO3HUUHKOHHOTO TepMOocCcTarTa
He ofecreunpaeT CKOJLKO-HEDyibh NOCTOSIHHywo TEMICPaTypy B o
MEINEHHH. Oll'HaK'O Jaxe npu NPHMEHCHHH npOl'lOpLLHO‘Ha.Ylb.HOI‘O pe-
TYJSTOPa, KOTAA NAPyHHbe TEMNEPATYpPHl BLICOKHE, MPHACTCH It

2upoBath ME3HAYHTCIABHOE KOJHYECTBRO TEIJIOHOCHTENA H pery.rmpn
BaHIle NOJYUYRTCH HETOUHLIM.

HJIS! yaAyuLueHHus: pery.n.yrpusamm MOIKHO MOJB30BATLCA CXEMOIL,
usoGpamentolt Ha puc. 45, 6. M3 s10fl CXeMH BHAHO, UTO BOSAYX
NOJOrpeBAETCsT NOCTeN0BATENBHO, ABYMA xajnopupepemu, Ieppuiit
Kanopr¢ep paccunian Ha noforpesarue BOINYXA OT HauHHsLIeH
pacueTHOIl Hapy)KuOoH TeMnepaTyphl f,, 1O TEMNEPaTyphl  Inue,.
(npomMexyTOHHOM), a BTOPOH —HBE NOAOIPEBAHHE OT TeMNePBTYpH
tipon N0 331@HBOH TeMneparypu fipuTOKa f, (00btuHo *
— tmtp +tn )

2

npom —

. Tlpu napyxnoit remnepatype f,,,<t,p, nep~

BEIll Kadopiep paGoTaeT © HOJHOH TEMJONPOH3BOANTENLHOCTLIO, a
BTOpPOH — € nEpeMEeHHON, TOCKOJbKY OH pPEeryJIHPYeTCS NPONOpPIHO-
HanbHBIM TepMocTaToM. [Ipn 4,4, =1,,,, JBYXNOSHUHOKKLI TEp-
MOCTAT MDPHOBEHHO BLIKAKOYAET JepBHM KBJopHdep, BTOPOH NPH
9TOM HayuHaeT paboTaTh € MOJHON TeryionpoNSBOAKTENLHOCThIO
JareM NO Mepe [AJbHEHILETD MOBLILEHKS HAPyXKHOH TeMnepaTyphl
BTOpOoll Kasiopudep CHOBAa HaUKET yMEHLIUAThH CBOK TeIJIOOTAAuY
nof AeHCTBHEM aBTOMATHYECKOrO perysmTopa. Tak#y o6pasom, Be-
JIHUMHA OCTATOYHOHR HepaBHOMEDPHOCTH NPOOPIKOHAJILHOTO peryns-
TOpa YyMeHbLIAETCsl, TAK YTC HBHOOJIBIIASI HETOYHOCTh pErymmMpuBa
Hufl B O6OUX OMHCAUHBIX BHILLE CxEMax GYAET JIHUIL NPH BbLICOKKX
HAPYXHLIX TEMIEPaTypaX. 3T0 OGCTOATENLCTBO MaJjIO0 OTPA3UTCS HA
€CaMOYYBCTBHE JioaeH. Takum 06pa3oM, NPHMEHSITh BMECTO Nponop-
IHOBANLHBIX PETYISTOPOB ACTATHYECKHE B W30, 1POMHBIE HEUeJIeco
obpastio.

CrnenyeT uMeTh B BHAY, YTO AJIS YMEHbLIUEHHS TENJIOBOH kmep-
KK KaJopu(epoB NPH aBTOMBTHYECKOM DEryJIKPORAHKHK B KBUECTBE
TEnNOHOCHTeNs npumensioT nap, Ho npuMedenne napa umeer u or-
PHUATENIBHYIO CTOPOMY — NPH GOJLILOH CTENeHH JIPOCCeTHPOBAKH
JansieHie B KaJiopH{pepaX OYeHb CHIILHO CHHIKACTCA H KOHIEHCAUHOHK-
HEle rOplIKK nepecrapr pabotats Kpome Toro, neobxomumo yuu-
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THIBATh, YTO YEM BblIE AABJeHHe NBPA, TeM TpYLHEE PeryJIHpOBaThH
ero, TaK KaK afooJIOTHOE YBEJIHUeHHE CONpOTHBJIEHHS], Bbi3bIBAEMOe
NPHKPHITHEM BOHTHJIS,, OTHOCHTENLHO MaJo CKA3HBAETCH HE OO0IMmEM
COTPOTHRIEHHK CeTH, no KoTopol uper nep. I1oaromy npvnopyuo-
HOAbHOE peLyauposarue nodauu TenAOHOCUTEAs. RPU 6LLCOKUX HO-
PYHCHOIX TEMREPATYPOX APAKTUYECKL HEBOSMONCHO.

JInsi yeTpaHeHHst 5TIIX HEAOCTATKOB MOM(HO BOCHOJILIDBATHCH CXe-
Moi#t, H306pareHHol Ha puc. 45, . [To 3Toil cxeMe B xaMepe npefy-
c€MOTpeH OOXOAMO Kanal, 3akpuBeeMbi KnanadoM. llpe camoft
HH3KOH pacueTHOl HapyXHOH rTeMuepeType 06a Kasopudepa pabo-
TAIOT Ha TIO/IHYI0 MOIIHOCTh, NPUYEM, TaK K€ KaK H B NPEIbLLyemM
CJIy4Be, NepBHil kalopudeD paccuHTaH Ha NONOTpEBAHKE BO3LYXa
€ lyp DO tupoys @ BTOPOH —C thp,, ROE,.

TlpH nopbIILeHHH 2,0, CIIENOBATEbHO, K {, TEPMOCTAT NpPONOP-
UHOHAJILHOrO [eliCTBHS ITPH NOMOLIH CEpBOMOTOPA HauKHAEl STKPHI-
BaTL CTBOpUATHI KJanaH Ha OOGXONHOM KaHane M 3aKphBarb €ro
y kagnopugepos, [lpn £, =1,,,, ILBYXNO3HUHOHHLII TePMOCTAT
MIHOREHHO BBIKNIOYAET K3 PaGoThl NepBbI Kanopudgep. [Ipy 3Tom
TemnepaTypa NOMeulellnsi NafaeT K cTBOpUATHIfi Kjanan Ha obxof-
HOM KaHaJie non AeficTBMeM TepMOCTaTa NpONOPLUHOHANBLHOro eficr-
BHS] 3aKPHIBAETCS, B y KaJlopudepor orkphiBaercs. [lpu £,,, ~- 1,0,
CTBOpYATHIfl K/anaH Ha OGXONHOM KaHATe NOCTENeHHO OTKPHIBAETCS
0 KOHIA.

TIpesmymecTey 9T0f CXEMbl — UTCYTCTBHE HEOOXOAHMOCTH pery-
JHPOBAThL NONAUy TeNTOHOCH1eN s, TaKk KaK KantopHpep oKasnBaercs:
MOJHOCTBIO BKJIOUEHIIBIM HIH BHIKJIOYEHHBIM H3 paboTH HepoCTa-
TOK e — HCBO3MOKHOCTL TOUHOTO PEryJIMpOBANKA NPH PBLICOKNX Ha-
PYXKHBIX TemMnepaTtypex, GJH3ILNX K f,.

IIpennosioximM Telepp, yTo TeMnepaTypd BO3pyXa B MOMEUIEHHH
JIOJIXKHA NONAEPAHKBATLCA Ha NMOCTOAHHOM ypoBHE. Peryiauposath
OTHOCUTENBHYIO BIAXHOCTh He MYXHO: OAHBKO olla JoJXKHAa OLITh
He MeHee HEKOTOpOH SapauHoll npcielnnofl sesmuuun. Hezasucu-
Mol cHCTEMB! OTOIVIEHHS! B NOMEINEHHH HeTr, NO3TOMY BEHTHJISIIIHOH-
Hasi yCTAHUBKA, [J€ NPEAYCMOTPCHO NPOMBIBATL BO3LYX, SBASETCS
OXHOBPeMEHHO K OTONMTesbHOM. Takas cxeMa pEryJHpOBaBHs H30-
6paxena Ha puc, 45, 2. O603naukM TeMNiepaTypy TPUTOUHOPD BO3-
nyxa, NOjaRaeMOTo B IoMemeHve yepes £,, a OCTAJLHLIE pacyeTHble
TeMnepaTypsl BO3AYXE B OTACJBHBIX YBCTSIX KaMephl — KaK 1oKasa-
HO Ha CXeMe-

[ps npoekTHpOBAKKK Kamepe no 3TOH cxeMe Pa3HOCTL TeMmile-
PaTyp nocie nepBoro TOAOTpeBa M PacueTnoll  HapyXHOH
topon — Luap o6YCNIOBJIKBACTCA NOJYUEHHEM BJIAXHOCTH BO3AY-
Ya He Menee HuXKHero (3aILBHHOIO) Ipejena, TAaK KaK ueM BHILIC
Oyjier NpHKATO 3HaueHue I, ., TeM GoJblie NPH ajnatarHieckom
yBlaxKeHHH OYAeT BJarocojepxawue d nocie Kameps! OpOLICHHS.
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Korna mapyHas teMiepaTyPE PaBxa HauHH3IIEH PACYETHOW
pabotaior 06a Kajlopudepa; nph Ly = t,,,, ABYXNO3HUKOHHE
TEpMOCTATOM KaJjlopHu(ep NepBOro NOROrpeBR BHIKIIOUAETCS.

Kanopugep BTOpOro NOAOrpeBa PeryJ/HpyeIcsi NponopLHOHal
HBIM PEeryJITopoM.

TepeiineM Tenepb K pacCMOTPEHKIO CXEM [JIl TeX cJIYYBEB, KOTAA
HEOOXOJIHMO pPeryJIHPOBAaTh HE TOJBKO TEMNEPaTypy, HO H BJIAZKHOCTE
BO3JIyXa.

Ecnm snarosupesesnsn 8 noMemernsax GoJiee KIH MEHEE CTabun
ubl (HJIK BOBCE OTCYTCTBYIOT), PETYJHPOBATH BJIAXHOCTL MOXKHO He
[YMHJIOCTATOM, B TEPMOCTATOM.

PacoMOTpHM COOTBETCTBYIOmyI0 cxeMy (pHc. 45, 0).

[TOCKOJIbKY AJisi CO3AAHKS TOCTOSHHOTO 3HAYEHHS BJIBTOCONED
sxanst d JOCTATOUHO MMETh NoCJe aAKHaGaTUUecKOl KaMephl IOCTO-
SIHHYI) TEMNEPBTYPY, COOTBETCTBYIOULYI0 TOUKE DOCH, 33 KaMepoh
yBJAANKHEHNIsl YCTAHABJIMBAKOT TEPMOCTAT, YYIPABJSIOIKH paGoTOR
BTOpOTro Kanopugepa nepsoro nonorpesa. Ilepeuii xaslopHdep
NEPBOT0 MOXONPEBAHKHA BHAEIECH B CAMOCTOATENLHYIO €AHHHIY H pe-
IYJIHPYeTC ABYXNOSHUHOHHLIM TEPMOCTATOM MO TIPHYHHAM, SCHBIM
H3 OMMCAHHSA NPEmbIAYLIHX CXeM.

KeJIopK{)ep BTOPOro NOJOTpeBa PEryJHPYeTCsi NpONOPUHOHAJNb-
HBIM TepMOCTATOM (NOAOrpeBa, KOKEYHO, MOXKeT OhiTh pasjiesieHo
HE JiB€ NOCNENOBATEJILHLEE CTYNEHH, UTO oGeCneuHT eme Jyuiiee
peryJIupoBaHKe).

Ecnst Touka pockl T, COOTBETCTRYIOWAs SajaHiOMy COCTOSIHKIO
BO3AYXE, JIEXKUT HUME TeMIepaTyphl HAPyAHOTo BOSAYXE M0 BJANK-
noMy tepMomertpy f,, (Touxa /Ha CxeMe puec. 45, €), To npu ompe-
JCNCHHON XBPAKTEpHCTHKE paloTh KaMephl, HBIPHMEP R,y =1,
npotiecc uzofpasurcst Ha I —d puarpamme, KaK nOKB3BHO JMHHHeH 1
Ha DHCyHKe. TepMoC7Qf, pETyJHDPYIOIMi BIaXKKOCTL No ONHCAHHO-
My cnocoly, uasvieuercs tepMocTarom touku pocel.  Ecom ke
t“.,m,,>17 (rouxa 1] na cxeme puc. 45, €), TO piiA 1010, yTOOH
BO3AYX HE NEPEYBJAANKHAJICHA, HeOOXONUMO H3MEHSThb TeMRepaTypy
pB36pLISTHBaeMOFl BOAbI, YEro TEPMOCTAT A€/aTh HE MOMET, TBK KaK
t,,= var. Yro6bl Toyna  pOCHl GbIa  NOCTOAHHOMN NpH sy pap > Ts
K TePMOCTBTY NpPHCOCAHHSIIOT BOHTHJIb, PErYJUPYIOmMKHA Nojayy Xo-
JIOAHOTO PacTBOPa B 3MEEBHK, NpEJHA3SHAUEHHHIN JJIsl OXJaXKJEHHs]
pasGpLisTHBaeMoi BoAbl. Ho B 3TOM c/iyuae npouecc B OpPOocHTeNb
Holl KaMmepe yxke He GynerT axHaGaTMueCKHM. YKasaHHas CBA3b NO
Kazafia He puc. 45, 0 NYUKTHPHOU JHHKEH.

Ecsnu Braropminelieusie B NOMENIEHHH NOABEPHEHO 3HAUHTENb
HbIM KOJIEGaHKsIM, TO IIPHXOIMTCS NPHMEHSTh CXeMy, H300pBMKeH
HyI0 #a pHC. 45, 5¢, pery/iupys CTellelb yBJIAXKHEHS] BO3AyXa B OpO
CHTEJILKOR KaMepe nponopUHOMANLHBIM FyMHAOCTATOM, T. €. npubo
poM, pPearupyionHM Ha H3MEHEHHe BJAMKHOCTH BO3LYXB.

70



[Tp# ONLHOBPEMEHMOM pery/iupOBAaHHH CTENEHH [OAOrPEBa BO-
bl KB KoJMuecTea pa30pbiardpaeMoil  BOAB peakius npotlecca Ha
gelicTBUe yMPaBAsIOIEro OPraya NONYYaeTCst JOCTATOYHO ObicTpas
n owmyturenbias. [loyroMy HeT HapoGHOCTH B NPOLOPIHOHASLLHOM
peEryNKHpOBaHHH BTOPOrO Kajopudepa mnepsOre noporpesa. Mm
MOXKET YNPaBAATE ABYXNO3UIHOHMLIA TepMOCTAT, BHIKIIOYAOWALT
ero u3 paboTH B TeX CJyuasX, KOraa TeMnepaTypa Hapy»<KHOTO BO3-
Ayxa CTaHOBUTCA paBHON pacueTHOfi TemnepaType BOamyxa mocie
BTOPOTO Kajiopudepa.

H3pectso, w0 AN VBeJHYeHnsi SKOHOMHYMOCTH paGoTHl yera-
HOBKH B OTHOIUEHHH PacxOna Temna 3UMOH M X0Joa JeToM OGhrHHO
NPUMEHSIOT PeLHPKyJALKIO BO3AyXa. PaccMOTpUM B KauecTBe npH-
Mepa OfHy M3 XapaKTepHHX cXeM NpH pafore KaMephl ¢ peLHpKy-
JAsILAEH,

IlpusonuMan cxema (puc. 45, 3) NpurogHa i NpOM3BONCTBEH-
HBIX MOMeleUnii, B KOTODBIX HEOGXOITHMO NOJLEDKHBATL H TeMIe-
pPaTypy M BJIAXHOCTL B JIOBOJIBHO Y3KUX npefenax xoneGanus. Iipo-
LEeHT NOgMELIHBAEMOro HAPYMKHOIC BO3AyXa IOCTOsiHeH. Boiflenenue
BJMATH B NOMELeHHH pabHomepHoe. [lepeblfi  noporpes peryJsu-
pyertcst npOTOPLUHOHAIBHBIM TEPMOCTATOM, MPHUeM BO3MOXKHEI [BA
BAPHAHTA: BO3AEHCTBHE HA BEHTHJIb 'y KaJopHpEpa WAH BO3JeHCT-
BHE Ha CTBOpYATHIl xkJanaH npu MOMOUM CepBodoTOpa. Buaaroco-
JlepXande perysupyercsl TePMOCTATOM TOYKH POCHI,

TpexxomoBoil KpaH IMEHS€T COOTHOLIEHHE KOJMUYECTBA BOXHI, Mpo-
WeAIlel OXfafMTeNb ¥ HArpeBaTeNb, B TEM CAMbIM TO3BOJIAET NpH
NOMOIUH TepMOCTaTa TOYKH pocH peryJiHposaTh TeMnepaTypy pas-
G pBI3THBaEMOH BOSH.

TensioMOWHOCT, HATpeBaTedls H XJ1anOMOIIHOCTD — OXJanuTess,
€CTEeCTBeMHO, A0JKUB ObITh pacCydTaHbl HA Npejle/bHbl PEXHM pa-
6oTH, T. € Ha TOT chnyyad, xorna BCs BOAZ NpoOMyCKAeTCsd yepes
OXJlafiHTe/b WIH yepe3 Harpesaresb. Brtopoit noporpes perysu-
pyeTcsl NPONOPIKOHANLHBIM TCPMOCTATOM,

Tlpupegennbie cxeMbl aalor oOIiee TNpeacTaBliedde O Noaxone
K KOMMOHOBKE NPOCTEfiIIMX KaMep H DPACNOJIOKEHHIO PerynaTopos
fIpH KOHIHIYOHH POBAHHH.

§ 18. KOMNOHOBKA KAMEP
HOJIHOr0 KOHAULHOHUPOBAHUS

Kax yxe Gbio ckasaHo, nosubim KOHOUHUOHUPOBAHUEM HQ3bL-
aaeTcn caywail, koeda suryTpennul Kaumar obosnauen na I —d
Junepamme TOUKOL,

OTnnynTeNbHAs YGPTA  NOJHOTO KOHIHLMOHKPOBAHMS - - HAJH-
uye NOCTOSHHLIX NMapaVeTPoB BO3JYXA NOMEIEHMs, Ha KOTOpHE M
MOTYT GBITh HACTPOEHBHI AATIHKH ABTOMATOB, JTO ¢ OHOJi CTOPOHBI
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VyIpouaeT peryJupoBaHue, a c Apyrofl CTopoHH — HeoOXOARMOCTE
NOAJAEpPXKHUBATD TEMNEPATYPy noMeuteHus £, ¥ OTHOCATEbHYIO BAXK-
HOCTE €r0 ¢, BCEraa Ha OTHOM M TOM € YDOBHE YCJOMKHAET yCT-
poiicTeo camoii kamepn! ofpaboTkn Bosayxa. Omako Takue ciyuan
BCTPEYAIOTCH CPABHMTEBHO PEIKO H NPHTOM JIHIL AJ1A 06CIy AKHBa~
HHA KakKoro-nuOynb TeXWOJOTHYECKOro npouecca. Ecan BO3nyX KOH-
JHMIAOHUPYIOT TOJIEKO AJIS NONJEPIKaHHsl XOPoLUErc CaMoyyBCTBUSA
moredt, TO BHyTpeHHMIl KJINMAT JJIsi 3UMHETQ H JIETHEro MepHoOAOB
3aj4eTcs pa3HLif, B BHIE HEKOTOPOIT mAOaud, H300paneHHol Ha
I—d mmarpaMme.
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PaceMoTpEM  cxeMy KONAHMUMOHCDA AaMCPHKAHCKOH  (hHpMBI
Honeywell Regulator Co (Minneapolis USA) (puc. 46), orseuaio-
HIyI0 NePBOMy yCJIOBHIO.

C nyckoM B x0p sJieKTpoMoTopa I Npu BeHTHJISITOpE 2 apTOMA-
THYecKoe pefle 3 Bwliouaer B pafoTy sJMeKTpoMOTOp 4, KOTOpHH OT-
KPBHBaeT CTBOPUATEIH KJjlanaH 5 B KaHane [dsi HAPYXKHOrO BO3ZYXA.
Ilpu oCTaHOBKE BEHTHASTOPA TOT XKe JIEKTPomoTOp 4 3aKpLiBaer
CTBOPuATHIE KManal 5 U BCa YCTAHOBKA pa306ILAETCA € HAPYHHEIM
BoanyxoM. [lpu pafore BEHTHNSLHOMHOM ycTAHOBKM TepMocTaT 6 M
ryMmugocTatT 7 BO3neliCTBYIOT Ha aJieKTpoMoTop 4 caeayiomuM o6pa-
30M. TepMocTat peryJupyeT KOIHeCTBOo HapyMHOTO BO3yXa, NoCTy-
Na011ero B KOMAHLUMOHEP, B TOM OTHOILEHHH, HTO NPY NOBbIEHN
HapVXKHOH TemmnepaTypsl MoTOp 4 yBeJHUHRAeT CTENEHb OTKPLITHS
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CTBOPYATOTrO KJlanaua; o6bem 3a6HpaeMOTo »pu 3TOM CHAPYKU BO3-
iyxa yBeanuyHpaercst, IIpH NOHMKEHUN e HAPYKHOR TeMmepaTypbl
NPOKCXOAHT oOpaTHOE peficTBle H OGBEM HapyKHOro BO3IyXa no-
CTENEHHO YMEHBLIAIOTCs 0 yCTAHOBJIEHMOINU HA CTBOPYATOM Khana-
ne MHuuMyMa. I'ymMupocrat 7 BoanelicTByeT Ha 3ToT ke moTop 4 H
1IPeIOTBPAILaeT OTKPLITHE CTBOPUATOTO KJanaHa § GoJiplie MHHH-
NaNbHOH CTeneHH KaXblfi pas, KOrfa OTHOCHTEJbHAS BJIXHOCTD
HaPYKHOTO BO3jyXa NPEBOCXOAMT PACUETHOE 3HAYEHHE.

Bona, crekaolllas B TMOMAOH OPOCHTENLHOTO NPOCTPAHCTRA, Ha-
npaejisercs Npd NOMOLLM Haooca (Ha CXeMe He NOKA3ZAHOro) mo
TpyGonposoAy 8 K XOJONMMBHON yctaHoske M no TpyOomposony 9
BO3BPAINALTCH K TPEXXOnOBOMY MOTOpHOMy KpaHy 10.” B 3abucu-
MOCTH OT NOJIOXKEHHA TPEXX0A0EONo Kpaua nacoc /1 sabupaer cMech
BOJIbI, COCTABJIGHHYIO U3 PasNMYHBIX NMPONOPLUUH OXJaXAEHHOH H He-
oxJIa¥(IeHHON BOJH, NOCTyNaKIel! U3 noxaoHa no TpyGe 12. ¥Ynpae-
JISleT 3TUM yCTPOHCTBOM TepMocTaT I3 TOUKH pOCHl OXTaXjeHHOTO
po3fyxa. Ilpi noOBHIIEAMH TeMueparyphl BO3AyXa, BHXOASIUEN0 W3
ODOCHTEJILHOH Kamepbl, ‘BHIE yCTAHOBJIEHHOH TepMocTatoMm 13 HOp-
MHBl IOCAEAHKH NMOBOpPAauMBAET TPEXXOAOBOH KpaH, TdK YTO yBENHYH-
BaeTCsl KOJIHUECTBo 3a0upaeMoii HACOCOM XOJIOAHON BOAM, a Temsiof
U3 NOJJIOHA yMeHplIaeTcsl. DTO yCTPONCTBO YNpaBliseT OJHOBPEMEH-
HO M BJT2XXHOCTHIO NOXaBaeMoro B NOMeLeHHe Bo3ayXa. Tepmocrar
14 pearupyeT Ha MOHHIXEHHE TeMnepaTyphl NOJAaBAEMOro B IOMe-
LeHHEe BO3JlyXa HHYXKE OonpeJe/lerHOro npeaesla, 4To Mower uaGiio-
1aThCA TPH NEPEOXJIAN(AEHHH BO3/lyXa B Lie/isiX ero OCYLIKH. ¥ 3To-
ro TePMOCTATa ecThb fBa OpraHa yNpaaJsieHHs, OXHH H3 KOTOPHIX
yupasJ/isieT MOTOpoM I5, NpuOTKpHIBAICIIMM CTBOpHATHii  KiranaH
16 B Galinace (o6BopHOH kauvas) M NPHKPBIRAIOIHUM CTBOPYATLIH
vianal 17 npu BXoae peuMpKyJ/IHPyOLIero Bo3ayxa B CMECHTEIbHYIO
kamepy /8. IloaMelinBanHe yacTH pelHpKyJHpyIOLIEro BO3ayxa 3a
OpOCHTEJIBHBIM IIpOCTPAHCTBOM NOBBLILLIAET TEMnepatypy Bo3ayXa.
104aBaEMOT0 BEHTHJIATOPOM B NOMELIEHRS.

Tepmoctat 19 pearupyer, kak U TepMocrar 13, Ha TeMnepaTypy
TOYKH POCH BO3AyXa, BLIXOAALIENO #3 OPOCHTENBLHOr0 NPOCTPaHCTBA
[Ipy nounKeHun 3TON Temnepatypnl Huxe HopMbl Tepmocrat I3
nocpeacTsoM motopa 20 NpHKpHBaeT CTBOpUATHH KiamaH 21 v npu-
OTKpBIBaeT Kianau 22 nepen Kajopudepom 23, OnHonpeMeHHO TpH
HOMOLW ABOJHOrO BbikAIOuaTeNs Ha morope 20 nyckaeTcs B XOI MO-
T0p 24, KOTOpHIH OTKPLIBAeT CapeHHLIll ¢ HHM BEeHTWJIL Ha Tnapo-
npoBoze K Kajiopudepy 23 neppofi cTyneuu noporpeBaHusi Boajgyxa,

Tepmocrar 25, yCTZKOBJEHHBI B -PEUUpPKYJ/SILIHOHHOM KaHaje
(Moxer GbiThb MOMeleH K B caMOM OOCJAYKHBAaeMOM MOMELLEHNH),
dMeeT, Kaxk ¥ TepMocTaT [4, TOXe ;Ba OpraHa ynpaehenus. Opua
H3 HHX ynpabjisieT MOTOpoM 26, TaK YTo UPH NOHHIKEHHH TemIlepa-
TYpH B NOMELICHHH, A 3HAuHT, H PeHPKYJIHpPYIOLIEro BO3AYXa, MO-
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Top 26 MPHKPLIBAeT CTBOPHATHI! KnanaH 27 w npHOTKpLIBAET CTBOR
yaThil Ki1anaH nepea kanopugpepom 28 BTOPOH CTyMeHy IoIorpesn
Hig BO3Ayxa. JIBOitHON BLIKJIOuaTe b NPU MOTOpe 26 BO3ACHCTRY¢
OAHOBPEMENHO Ha MOTOPHBI neHTHAL 29. KOTOpBHIl OTKpHBAET Iy
cTyll flapa B KanopHgep 28.

Pauce ynovisnyThit Tepmocrat 4 ynpasjisieT BTOPHIM CBOHM Ot
raHOM ynpaBJeHHsi, TeM 3Ke MoTopoM 26, BCJICACTBHE YEro pery.im
pyercs TemMneparypa He TOJbKO PEUHPKy/NHPYIOLEro BO3LyXa, HO
1l pO37yXa, MOAABAEMOro BEHTRISTOPOM B TOMEILerHe.

OGa ynpamJisiOLHX OpraHa TepMoctaTta 25 ycTpoeHn! Takdv 06-
pa3oM, YTO OAMH, OCYILECTBJSIOIULNA YTpaBJeHHe B 3UMHHIT nepuo._
MotopoM 26, yeTaHapauBaercss Ha Goviee HM3KYIO TEMnepatypy, yem
Apyrofl, ocyllecTRAsAIOILHN ynpasJeHHe B JIeTHHI NepHoj crsopuya-
ThIMR kJIanauamd 16 n I7 or mortopa 15, CiienosarensHo, Kaapi
U3 5THX OPraHOB MOKET NPUHATH Ha Ce6st yNpaBIesle COOTBETCTREH
HO NOBBLILEHHIC WY TOHMMEHWIO TEMTEpPATyPH pelpKy/HPyIoLLera
BO34yXa, a 3HauMT, H BO3yXa B OOCJAyXKMB@EMOM NOMELIEHHH.

B pacemarpubaesoit cxeme TepMOCTaTH TOYKK pocwt I3 19 wvo
ryT 6LITh 3aMeHEeHbl OLMHM TEPMOCTATOM; HO 3TD CO343ET HEOOXomIH-
MOCTh HepeKJIouaTh BpyYHYIO CeTb aBTOMATHUCCKOTO peryJ/MpoBa-
sl C 3UMHET0 (HArpeBalouiero) wa JeTHHiH (OXJIAXKAAWNR) PeXrn
1 Ha060DOT. IIpH 5TOM Haj0 OJHOBpEMEHNHO MIMEHATb HA TEPMOCTA
Te Tevmeparypy Touxku pocol. Ecjyiy e yCTanas/iMBaloT jBa TepMO-
cTara, TO OfVH H3 HHX (Tepmocrar I9) npuHuMaer Ha cebs ynpas-
JieHrie, HOTJIA TeMNEpaTypa BO3jyXa, BEIXOAALLETO H3 OPOCHTENLHOI
KaMephl, nanaer 1 npubJuAcaeTcst K TEMNepaType, yCTaHOBJEHHOR
Ha 9TOM TepMocTaTe, a BTOPoil (TepMocrar [8) — Korpa remnepa-
TYpa BO3[IVXa BO3pacTaeT 1 NpHOJWKAETCA K yCTanoBIeHROY Ha Tep-
Mocrare 3.

§ 19. MPUMEPDI NPOEKTHPOBAHHA NMPOLIECCOB
OBPABOTKH BO3J1YXA

30K HAPVKHOTO H BHyTPeHllerc KaMMaTa MoryT upenCTasdnThb
caMble pasyoofpaznble coueTaMHs. B kaxpnoM ciyuae npouece 06-
paGOTKK IHHTOYHOTO BO3AYXA nOJIKEH GHTh BROpad Tak, yTobu O
6ulJl SKOMOMUYECKH BLITOJIEH, 3 ABTOMATHUECKOE PETYJIHpOBaHHE €ro
6bT0 bl [0 BO3MOXKHOCTH NP OCTBIM.

DBBHAV CJIONHOCTH BONPOCA HE MpPeACcTABJAET S BOIMOXKUBIM JaThL
OfIIVIC METOAKKY HAXOMIEHHs HaWIyullerc BapHaHTa peleHus no-
CraBjeHHON 3anaun. [losToMy npUXORIITCH caMHii METOn NMPOEKTH-
poBaHks npouecca oO6paboOTKU INPHTOYHOrO BO3AyXa OOGDBICHATH HA
KOHKPETHBIX npuMepax.
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[IpuBogHMble HUZKE TPHMEPLI HE HCYEPNLIBAIOT BCE BO3MOXKHLIE
BAPHAHTH peLleldsi, HO OHM J0 M3BECTHOR CTeneHM sIBJISIIOTCH Xapak
TEPHBIMH,

[1puwep, TlpeinoiomuM, YyTo HMEETCS] NOMELUEHUE, TensoloTe-
psl KOTODOTO  MpH pa3sHOCTH Tevincparyp B 1° cocrapaser g =
- 667 kxasfuac.

B ykasaHMOM NOMEILEHUH BbIIENSIOTCS TenIo B KOJIMYECTBE
Q=8700 kxaafuac v Bhara B BHIe MOCTynaiollero B BO3Ayx napa b

47"

45"

2£]

Puc, 47

konuuectee g=18 kefuac npu Temmeparype +70° (g =
=627 kxaafuac); Kpome Toro, UMEETCs NOCTOSIMKO JleHeTBYIOLAR Bl
THMKKA, AJI51 KOMIeHcaudd kxotopoii HyHO 1380 kefuac Bo3nyxa.
Tpebyetcs: onpenefinTb OCHOBHLIE napaMeTpbl YCTAHOBKH KOHJIH-
HHOMMPOBAHHSA K HAMETHTb CXeMy aBTOMATHuECKOIO PeryJiMpOBaHHsi
nocaenliell, yuHTHBas HeOGXOAUMOCTL N014EPKUBATE B NMOMELIEHHH
t,=+423°u 9,==75%, ueMy coOTBETCTBYET
i, =137 kkaafre u d, = 13,4 ke,
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Pacyersble napameTpp HapyXHOro posfyXa:

aas nera
g aomax = T20° pU 4 o = — 10,8 ¥ Ppup. 5 max = 35%;
IS SUMB
Yuap. s, min = —25° npu Pugp. 5. min = 80%:;
I"“”' o min = B4 dmw- emin=04 Y %0 o min = 509%.

Hauocus sa [ — d pmarpammy (puc. 47) 3ouy KoneGanuilt napa-
MeTpOB HapyJKHOTO BO3NYXa H TOUKy, OTOGPam ALY NapaMerpLl
BHYTPEHHEIO BosayXa. B JeTiiee BpeMsi MpH MAKCHMaJbHON BJjiazK-
vocrd (d = 10,8) m Haumbicwed TemnepaType (+20°) HapyxcHoro
po3nyxa HeoGxoamvoe MR 2CCHMUMAALMM BJard KOJTHYECTBO BEHTH-
JISIAOKHOTO BO3JlyXa COCTABHT

8 . 1000

—————— = 6900 ke/uac,
13.4-10.8

KonuuecTBo Temna, TOCTYnamoIero B BO3AYX NOMeLIEHHs,
pageHo

Quensa = 18 + 627 + 8700 = 20000 rxarfuac;
Q90 = 20000 — 667 (23— 20) = 18000 kxaa/vac.

[posopum Ha J—d puarpamme (puc. 47) wuepes TOuKy f, =
= 4+23u ¢,= 5% AHHHIO, COOTBETCTRYWLYK Jyuy IIpolecca
B nomewennn (& == 4+ 1000).

Ha nepeceyeruy JuHRH npouecca ¢ opauHatoii d = 10,5 unraem
NapaMeTp! MPUTOYHOro BO3AYXA:

t,=+19°u d, = 10,8 o/kz

Ecyi cuMTaTh, YTo NPH JIOGHX HAPYXKHHX TeMIeparypax Bos-
AYX0OGMeH B NOMEIIEHM OCTAEeTCS NOCTOSIHHBIM, TO /S ACCHMH-
JASuMH BjlarH  HeoGXOA¥MO, 4TOGH [pH JI06BIX HADVIKHLIX TeMiie-
patypax napaMeTpbl BO3JlyXa, BBIXOASINETO K3 OPOCHTEsblOH Ka-
Mepbl, OCTABaJAUCh HEH3MEHHBLIMY, TaK KaK uHaue TPYAHO 06ecneuuts
NOC7OAHCTBO BJ1ArOCOfiepIKaHHs MpuToydore mosnyxa (d,=d, =
= 10,8 e/xe).

Haiinem TpeﬁveMbIe napaMeTphl MPUTOYHOrQ BO3AYXE ANA frap =
=0mu [ —25°

Tak Kak Q = 20000——667[t — (% tuap)l, 70, MOACTARJISISA B
3To yPABREHHE. COOTAETCTBYIOLHE TEMIIEpaTyphl HAPYKHOTO LO3-
ayx¥a, peareauM Q, H Q_ o

Pasjienns MONyYEHHHIE 3HaueHHs Ha HeM3MeHHOe 3HAYeHHe &=
= 18, nonyuaeM:
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upH £, =0% E = +259;
upu b, = —25% & = F667.

[posons us Touku £, =+23°, ¢,=75% cooTBercteyroune ny-
4K 110 nepeceueHns ¢ npsmolt 4=10,8, noJyunM TeMnepaTypy npu-
TOYHOrO BO3[AyXa AJsi YKA3aHHLIX JABYX HApPYKHBIX TeMIleparTyp:

=+427°u ¢, =+35° OueBHAHO, TEMNIEPATyPa NPHTOMHONO BO3-
nyxa §£,=+356° MakcuMasbHas, H Ha Hee JOJKeH OHTL paccunTan
Kkanopugep sTopore nolorpesa, CreneHp iKe HarpesaHHs BO3-
AyXa B 3TOM TIOC/JeAHEM ILOJIXKHA PeTyJIHpOBATbCs TePMOCTATOM 11po-
NOPLUHOHATILHOTO NEHCTBHSA, yCTAHOBJEHHBIM B NOMEIUENHH, TiDe-
Ha3HaueHHOM JUIfl KOMAHUHOHHPOBAHUSI. .

Tak xak npu {4, omax = +20°, €,=+419% TO npu f,,>19°
TeMnepaTypy HapyHOTO RO3JyXa HanO NOHHKATD,

TlpeanosoXuM, peudPKYAsLUs BO3AyXa He JOMyCKaeTcs.

Hmes B BHIy, 4o aguaGaTnuecKuil npouecc o6paGoTKH Bo3lyXa
nau6osee npOcTOi n AeileBbi, a Jo6as kamepa C XapaKkTepHCTH-
koli, paBuoii R=1, — caMa no cefe aBTOMar, noJAepIKUBAIOUIHA OT-
HOCHTENbHYIO BJIAXCHOCTD BO3JyXa, U3 HEro BLIXOASILEro, Ha ypoBHe
@ = 95%, opuexTHPyeMcsl Ha kaMephl NoAoGHOTO TUNA.

HaxonuM Ha nepeceueHun BepTHranu d=10,8 ¢ nuruedr ¢=95Y%
[OUKY 1., =+15,2°, H3 KkOTOpO#i npoBomuM JUHHIC 1 an = comnst.
Touka nepeceyeHusi MOCJELHE JIMKHU C BEPTHRAJLIO, NpoBeACKHOM
U3 TOUKH Loy omin =—25°,  Puap g =50% (caMbit HeBHTORHBIR
ciayyail), cooTBeTCTBYeT TeMnepatype +45°, Jra remneparypa u Gy-
0eT MaKCuMAALHOL Temneparypoti nepeozo holozpeda.

OueBnano, NpH JIOGHIX NapaMeTPax HapyXHOTO BO3jyXa, KOTO-
pEIM COOTBETCTBYET TenJiocoaepkanue J Gonee HU3KOE, yem y HaMme-
4eHHOTO a/HabaTHIECKOro npouecca, HapyKHLIf BO3AyX MOxeT ObITh
NyTeM HCKYCCTBEHHOTO HArpeBaHHsl AOBEAEH A0 JIHHUE 3TOT0 NpoLeC-
ca. Ecyii HapyXHbiji BO3AyX HMeET NapaMeTphl, KOTOPLIM COOTRET-
CTBYET TENJIOCOAepIKanne OoJiee BHICOKOE, ueM / HaMeuYeHHoro npo-
lecca, TO AJS 3TOro Clydasi HeOOXOAHMO HCKyCeTBeMHOe OXJlaxje-
Ilhe BO3ayXa,

Kak Bunuo u3 puc. 47, ox/axaende morpebyeTcs TOJNLKO npH Na-
paMeTpax HapyXHOrO BO3ayXa, JleXawHux B npeieiax MajleHbRoTO
3aLITPHXOBAHHOTO TPEYTOJIbHIKA,

Eciu AONyCTMMO HapylueHue BHYTPeHHEro KJiMMaTra npu na-
paMeTpax Hapy)XHOro BO3jyXa, OTOOpAXEHUBIX 3aITPHXOBAHHBIM
TPEyrOJLHHKOM Ha pHC. 47, HapyHAHbI#l Bo3nyX MOXeT 6pTh 00pato-
TaH caeayilowuM o6pa3oM: nepobiffi NOKOrpes Ha MaKCHMalbHyIO
pasHocTb TemnepaTyp or ~—25° no -+45°% nanee anmaaruueckoe yB-
NMaKHEHHE €O CTaGU/IbHOH KOHEUHOH TOuKOil fnn=1152°
Peaw =99%; BTOPOH NOJOIPeB Ha MaKCHMAJILHYIO pasHOCTbL TCM-
nepatyp 6yaser ot +15,2 no +35°
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Bropoii NOJOrpes  peryjiMpyeTcsi NpolopuHoHaJLHBIM — TepMo
CTATOM, YCTAaHOBJIEHHKM B NOMELIECHKK, NEepPBLif, KaK yXe yIOMiHa
J0Ch, — l'[p()l'lOleI/lDHaJTbelM TEPMOCTATOM TOYKH POCL

B ciyuae, econ 3alITPHXOBaHHBIM TPEYrOJLHAKOM MpeHespeus,
HeJib351, MOXKXHO HOBLICHTL JIHHHIO anuabaTHueckoro npouecca, npo
BOas ec uepes Touky f=+20° § d=10,8 (auuus I'), 1 yBesHuHTh
COOTBETCTBEKHO TEeMIEPaTypy nepsoro nojorpesa a0 +47°, Oxpuakn
B 9TOM CJIyHae XapaKTepHCTHKA KaMepnl noJi3kHa OniTh Mewble /, uTin
Jenaetr paﬁo‘ry KaMmepn MeHee HaNeXKNojl B OTHOLICKHH COXPaHCHUA
¢TalUIBHOCTH 1apaMeTpoB BbIXONsLIEro U3 Hee BO3aYyXxa, Mo.xuo
KOHEYIIO, H jJis kaMepsl, pagorawolefi no nunun /' = consf, TpUHATI
R = 1, yBe/inunBasi cOOTBETCTBEHHO BO3NYX00GMEH B

13,4 — 10,8
134 —12

OueBryiHO, ECJAH BMECTO HAPYMHHOrO BO3AYXa NycKaTb B OPOCH-
TeJIbHYIO KaMepy CMeCh Hapy#KMOro i BHYTPEHHEro BO3/yXa, TO MO~
HO yMEHBLIUWTL PACXOA Tella Ha MOnOrpeB BO3AyXa M npdH  He
OuEHb HH3KMX HApyMHBIX TeMmepaTypax Haxe BoBte N30emaTh ue-
KYCCTBEHHOI'O HarpesaHusi,

EcTecTBeHHD, UTO NpH OAHOf{ K TOH e [,,, aisA COcTOsHMIL na-
PYIXHOTO BO3/yXa, XapaKTEPH3YEMBIX ¢ ,up.max» TPOUEHT PEIIPKY-
Jisiup Gy et Melblue, YeM JJsl COCTOSHKH, XApAKTEPUSYEMEIX Prap. min
BennyHHA yKa3auHOIO pacXOXEHUsi yBEJIMUHBAETCs ¢ NOBBULUZHHEM
napyXHOH TeMneparypn. MaKcMMasibHO JONYCTHMBili NPONEHT pe-

-= 1,86 pasa.

138
UHPKYJISALME I8 paccMaTpHBaeMOro chyuas paBeH(l — )X

' 6900
X 100 = 80%.

OyeBHAHO, €cuM 3a1aTLCS, HANPHMEp, YTO PeLMPKYJsuMs Hyrer
60%. 10 NpH fuqp = +8° H Quap.mar  NOAOTPEBATL CMeCh BOBAYXA
rlepen nyCKOM ee B OPOCHT&JILHYIO Kamepy ue notpebyercs.. HaoGo-
pot, npu £,5,=+8° H @ gy NOTPEGYETCH HEKOTOPHIT HEGOMDBIION
MOJOTpeR, KOTOPLIH TeXHHUECKHX 3aTPyJHEHNH He IIpeacTaBhis-
et. Ecmu e npu sTofi HapyxHofl TeMnepaType NpHHATb, UTo pe-
WHpKkyaanus GyAeT cocTasaats 70%, NPH @ uppmn OOpabarniBats
BO3IYX nepel BIYCKOM B OPOCHTE/bHYIO KaMepy He HYXHO, a MNpu
Prapmar HEOOXORIMO HCKYCCTBEHHOE OXJIAXKIEHHE, UETO JKeJlaTelb-
HO He jenaaTh.

Orc10fla clienyer, YTo Bo H3bexiaHHe yCTPOHCTBA HCKYCCTEEHHO-
£O OXFAXAENHA NPHXOANTCS OPHEHTHPOBATLCA Ha MEHbIUHE MPOLEHT
peunpkyssupu. Ho 370 3KOHOMHUECKH HEBBITOAHO, OCOGEHHO TNpH
HH3KMX HAPyMHBIX TEMNeparypax,

C gpyrofi cTOpOHN!, Ea#HO COXpAHHTL PELHPKYJALHUIO B BOIMOXK-
HO OoJgbllem janala3oHe M3MEHEHHsl HAPYACHBLIX TeMmneparyp.

B 1OM cilyuae, KOTIA nonycKaercsl PelMpKyJisilusl BO3ayXa, Ha-
ng;lmep, B pasmepe 1o 80% ot pacueTHoro so3nyxoobmena, Heobxo-
7



ANNO OfpefleUTh IIPEXIe BCEro NPOUEHT PeUMpKyJsiliHu, JONYyCTH-
Mblfi ¢ TOUKH 3peHMst ylo6cTBa 06paboTKH BO3nyXa B KaMepe, 1 BO3-
MOIKHMOCTH @BTOMATHYECKOrO pery/iIipoBAHHSI CaMOfi DELMPKyJISUHH.

Beuny HexesnateJbHOCTH NPHMEHATb HCKYCCTBEHHOE OXxJiakJe-
HHE HCMOJbR0BATh PelHPKyIAIKI0 OCOGEHHO uenecoobpa3Ho Toraa,
vorna Gnaropaps eii MOXHO Oyler ofpabarbiBath Bo3nyX, He
NPHMEHSIS OXJIAAKIEHHS].

H3metenue npoueHTa pELNPKYJ/sILMOHHOTO BO3jyXa Takxke He-
KeJaTeJIbHO, TAK Kak KOJHUECTBEHHOE PEryjHpOBaMue PEeUHpPKYIH
NH CIVIEHO yCAOMHAET yCTPOHCTBA MO aBTOMATHUECKOMY peryiiupo-
BaMMIO. .

Hauspicluyio Temlepatypy Hapy:KHOro Bosjyxa, TNPH KOTSPO#
ellle MOXKeT HabJIOnaThest PEUHPKYJIsLKs, ONpenesseM Clleqyloum
o6pazoM: 3a13eMcsl HECKOJIbKHMH NpOK3BONbHBIMKH TEMNIEPATypaMu
HapyMKHOro BO3iyXa H COe/IWHSEM TOYKH, COOTBETCTBYIOWHE AaHHOH
TeMNeparype H @uap.min U @Quqp.-. » C TOUKOH, XapaxrepH3yio-
el napaMeTpnl BHYTPeHHEro osayxa. Jluwus /,,, anHaGaTHuec-
KOro Tpoliecca B KamMepe OyaeT AeHTh KaXK/yio H3 NIOTYYeHHbIX 1IPS-
MBIX HA ABE YacTu. BruscnsieM, KaKOH nPOueHT OT MOJHOH JITHHEL
MOJIY4EHIIBX JTHHHE GymyT cocran.vm-rl;l o7 peaxg, Jlewdalive HUXKe JIH-

- . 2~
1—-B’ 2—B
fosyueHHple WL Ha Yeprex (puc, 48).

IlpuMeM o6beM peuMpKynsuun B pasMepe 70%. Torna npu Ha-
pyXHbX TeMueparypax +2,5° u Hu¥e pelupKynsiuus Syner cocras-
Asth Beerna 70% or ofimero o6beMa npuroka. [Ipu TeéMneparypax
phine +2,6° oHa Gyner NOJHOCTBIO BHIKJIOHATBCH — JIBYXMOZHLHOH-
HBIM TEPMOCTATOM, YTO He NPENCTABJIAeT COGOt HMYETQ CHOIKHOTO,

B ocrajibHOM CXeMa PeryJdpoBaHHs ocTaeTcs TaKOH e, kasoii
OHa Opa HaMeueHa TIPH NONHOM OTCYTCTBHH peUMpPKyJsLHH,

Paccmorpum Apyrof, Gosiee enoXHbi IpAMEP — METOA NOCTpOe-
#Hus npouecca oOpabOTKY BO3MlyXa, HE HJUTIOCTPHPYsi €r0 KOHKpeT-
HBIMH LN paMH.

IlpHmep. Ilpeanonoxum, naHa 30ua KoJieGakuii HApYyKHBX H
BHYTPeHHHX TEMIIepPATYDP U OTHOCHUTENBHON BJIAXKHOCTH OnpefiesieH-
Holt koHpHUTrypaukru (puc. 49).

Kak BHAHO M3 PHCyHKa, KoJe©aHMsi OTHOCHTEJIbHOH BJiaXHOCTH
Adsl HAPYXKHOro KJHMAaTa TIPHHATH JOBOJILHO Majibie H He Xapak-
TepHble [ OOBINHLIX CAyuaes. D70 CAENAHO s Toro, YToOLi mpH
HOCTPOEHHUSAX OTHAEbHEIE JIHHHK H TOUKH 6blay Obl BUaML! sicHee, Tak
KaK Lefb JaHHOro TpHMepa — TONLKO TI0Ka3aTh METOAHKY MmOcTpoe-
HHUli, NEKOTOpAs YC/IOBHOCTL HApyXKHOTO KJIHMaTa He HMeeT 3Haue-
HHS.

YUro Kacaercs TEMnepaTyphl H OTHOCHTENLHOH BJIAMHOCTH BHYT-
pH NOMEILIEHHSs, TO OHY, KaK 3TO 4acTo ObIBAET, MOTyT KosebaThen B
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BECbMa WIMPOKHX Ipejieax, MOATOMY RS MKX MOXHO NONbIOBAThS %
HeCJOXKHBIMH ABTOMATHYCCKUMHI PEryJsTOpaMH.

TIpennoaoMKKM, YTO peuMpKyJIfLus BO3JyXa HE RONyCKaeTcs
OueBHAHO, € TEXHRYECKOST TOUKH 3peHHs, YTo 6oJiee CAONKHO AOCTMT
HYTb HYXHHE KOHIUUMI B NOMELEHHH DPH Loy cumax M @ saponmax

B xauectse Merofila oGpaloTKn Bo3ayXa npumem afuabatiuec
KIi¥i mpoece, ©ak wanbosee npoctoil. TIpoBORUM H3 TOUKH, COOTRET
cTBYIOUedi fyypmas W @rapsmars  JHHAIO 81HA6ATHYECKOrO Npo
necca (I=cons

“399
&
&
Cuaprem — S /‘\
max
-8
- 25%
‘”'
-1°
-25°!
Puc. 48 Puc 49
3agaecmcs napaMerpaMH BHYTPuHHCNO BO3gyXa: £yoamay M

9y apac- 1lo HMEIOIHMCS NapaMeTpaM onpefenseM KOJNYecTBO
NOJAHOro tendta Q pu M BJAArH g, KOTOPEIE JOJAKHB GBITL acedvii!

JMpOBaHbl BEHTHJSUIONHEIM BO3AYXOM, @ TaldKe BEIHUUHY Q’"’"‘ =4

T. €, BednduHy yrjoBuro Ko3@@QuuneHra npoiecca KSMeHeHIm napa-
METpOB BEHTHJISILHOHHCTO BO3RYXA.

ITposons n3z touex ¢, , ... . wax  TIPAMYIO, COOIBET-
CTBYIOIYIO BHIUHCICHHOMY 3Haqum0 'g (pnc 50), nosydum B TOUKE
Nepeceyerus 5Toll TpSMOH ¢ JMUMeR afnabaTHueckoro npouecca,
nponeaerHoll n3 Toukn Hy, Touky I1), COOTRETCTBYIOYIO napameT-
8u



paM TPUTOYHOTO BO3AYXa. YKa3aHHARA TOUKA JIEJHT JIHHWIO amhada-
THUECKOTrO Tpoliecca Ha Zpa oTpe3axa. OTnotenue otpeska f, +IT,
K orpesky 1T, npencrasnser cofoI0 He YTO HHOE, KaK XAPAKTEpHC-
THKy paGoThl opocuTensnoll kamepbl R,,. Cxema perysnnponapmns
nponecca obpaborkn Bospyxa Gyner naHGosee NMPOCTOH, ecim NpH
sno€oM pasmepe paGoTh BesHulHy R, MOXHO COXpanHTh NOCTOAH-
Ho#.

Cobmiosiass 3To ycjloBYe, NpoOH3BENeM AANbHENLIHe pacueTH.

OnpegeauM pacueThelil BO3IYyX006Men 1o dopMyae

& - 1000
Gpeu — & &
(] (

4 uap mun Prap max
’

Puc. 50

rae  g— KOJHYECTBO BJATH, p[oAfieXkalllee dCCHMWJSILIMK  TPH
tﬂﬂp-a-mlu‘ (}EHﬂp--!-YnILX u tﬂ»lmll}(l (PB ./l-ln(ur;
dp,— BIArOCONEPMAHHE MPHIOUHOFO BO3JlyXa, COOTBETCTRYIO-
uiee touke I1y;
d,— Bnarocojepranne BHYTpEHHero BO3AyXa npu f , .. W
Quzmar-
Ilpu onpejenennn Bo3syXoofMeHa cyiefiyer HM€Th B BHIY, 4To
TeMneparypa s, , COOTBETCTRYIOwEAnA Touke [lj, nomKkHa GBITE IpoO-
BepeHa C TOYKH 3pEHHsI COGIIONEHHs [ONYCTHMOTO Mepenaja TeMie-
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patyp, T. €. He JIOJKHA GRITh HHXKe BHYTpenHeii TEMNEPaTypH NOMe-
uweHns Gosiee uem Ha 4—6°. B npoTHBHOM Ciyyae HYXKHO 3a0dThCs
napaMeTpaMu BHYTpeHHero BO3AYXd Ly vomax M Q,<%p.r.max
(touka II}) ¢ TaknM pacyeroM, 4TOGH ROAYUHTL —SHAYeHHE
(t,—*,, = Af)) b nONyCTHMBIX TpELendX, OPHEHTHPYsCh HA 324N

HYIO 30HY BHYTPEHHEIO KJHMATA,

Paccmorpum Tenepb pex<uM paGoThl BEHTHJISLMOHHOI YCTAHOBKR
NpH ApYTHX napaMeTpax HAPYMHOTO BO3AYXd, HALPHUMED OPH L0
H Qrap.max-

TlporopuM N3 yKa34HHOH TOYKH JMHUIO AXHAGATHUECKOIO TIpOUeC.
ta H HAXO[HM Ha JIHHHH Npollecca Touky {1z, COOTBETCTBYIOLLYIO Xa-
pakTepuctike R ., TNOJYYEHHOH NPy TNPenblyLiEM MOCTPOEHHH.

3Han napaMeTPH TIPHTOUHOrO BO3JYXa, ONpefesisiesbie TOLKOM
11y 1 BO3/1yX00GMEHOM, HAXOANM HAPAMETPH BHYTPEHHErO BO3LYXH,
COOTBETCTBYIOLLUME PACCMATPHBAEMOMY PEXHMY.

OrHako onpelleJieHHe NapaMeTpoR BHYTPEHHETO BO3yXa CRAIAHO
¢ GOJIbINHMK 3ATPYAHEHNAMU.

Heno B ToM, UTO KOJHYECTRO TeIWIa H BJAATH, BHIENSIOLIEECH B
noMeleHHs ¥ ONpeJieNisioulee 3HAYEHHe Jiyda npouecca E, 3aBHCHT
0T napaMeTpoB BHYTPEHHETO BO3JIyXa, KOTOpHE HeM3pecTHL. B yacr-
HOCTH, TEIUTONOTEPH 34BHCAT OT PA3HOCTH TEMNEpPATyp BHyTpeHmHel
W HApYXHOR.

3azgauy npHXOLHTCA pewiaTh METOLOM NOCJEJOBATENLHOTO NOA -
6opa, T. €. HCKATh TAKYIDO TOUKY Bz, 0OTOGpaKaloulylo CcocTosHHe
BHY TPEHHEro BO3/YXd, KOTOpas ofnanana bl CJAeAVIOUMMH CBOHCT-
SAaMH:

1) ayy npouecca E, MpoBeneHHbIE yepes 3Ty TOYKY, JIOJNEH ne-
pecekath npsaMylo HyTy B Touke ITg;

2) mnarocogepmanie d,, TOH TOUKH JOJHHO GLITh

- 1000
da = dnaﬂ. + ~g—‘_:

N Goenm

3) nepenaj TeMmnepaTyp Af; He AOJIKEH MpEBHIIATH [ONYCTH-
MOTO Mpefedia.

Jas o6serdenns nocTpoeHuil MOXHO NOCTPOHTH 3apanee rpaduk
H3AMEHEHHS 3HAYeHHs E B 3ABMCHMOCTH OT NpeflesOB H3MeHEHus Na-
paMETPOR BHYTpEHHETO BO3ayXa (pHc. 51).

Ecnn nonbitkn HailtH Touky B2, OTBEUAIOLIYIO YKA34HHBIM BHLIE
VCJIOBHAM, He TPHBEIYT K KEJATEJAbHLIM  Pe3Y/LTATAM, TO MOMHO
LONBITATHCH H3MEHHTE BO3AyX0oOMeH, T. €, IIePECYHTATH 3&HOBO
PEXNM, COOTBETCTBYIONMNE Lygp. o.mav H Puaos maxs 3AAABAACH MPHEg oy
HE Qpumoxs 4 ©a<Qo.max-

Jo6UBIINCE  YrOBAETBOPHTENEHOTO PELIEHHS NOCTABACHHON 3a-
Jaup AJig Cayuasi HapyKHOH TeMNepatypl ..., NOBTOPSIOT dHA-
JIOrHYHble pacyeTL AJA cayvasi fuap, Puap-mavs  Lwip.ar Prog.max
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v T. o {c uaTepBasaMy 5—10°), nobusasch cobmonenus yCIOBHA
Ry =const.

TIpk 5TOM BaXkHO BCe BpeMst NPOBepATL, YTOGHI mepenaj TeMie-
paryp t;, —£,=A! He npeBOCXOAWN AONYCTHMBIX NpeAeJios.

OueslaHo, NpH Kakoi-T0 HAPYXHOH TeMIepaType MNapaMeTphl
BO3AYXa OKaXyTCH, HANPHMEDP, y CaMOH CpaHMLA 30HMB JIOITYCTH~
MBIX KoneGauuit (Touka Ba).

Yto6bi NpH aaubiieiileM NOHWKEHHH HAPYIKHOI TeMneparypsl ue
repeirtH 3Ty rpanuuy, NoaorpeBaeM BO3AYX Npy Gosee HA3KHX Ha-
PYXKHEIX TEMNIEpaTypax nepej ero NOCTYhJeHHeM B amkatatHye-
CKYIO KaMepy. .

U3 puc. 50 BHANO, UTO NPY ,ppe U Quap. min TEPAMETPH BHYTPEU-
HErO BO3JyXa BHIXOMSIT 32 npenedH 30HB  BHYTPEHHEro KJHMaTa.
[ostoMy HauneM Tnoporpesath
BO3AYX C HAaYaJbLHOR TeMilepary-
37031 S AP COOTBETCTBYIOLIEH :,r—:
TO4YKe nepecedenust annabathl.
MpoBefieHHOR Yepes TOUKH Zuap.,
U %uopnaxs C KPHBOH  Suup.min
[PEARAPUTENLHO NPOBEPHB, He
BBIAYT /1M IaPaMeTpEl BHYTPEH-
HEro BO3AYyXa [IPM STHX fapa- (M
MeTpaXx HAPYWHOTO BO3JyXa 34
Tpenesibl 30 B BHYTpeHHero Kan-
Mata.

Lortp 2umiir- £

Puc. 51 Puc. 52

MakcnManpHblt nonorpes GyneT HeoOxOmuM NP ugp gmin ¥
Puap.s.mens UEMY COOTBETCTBYeT TOuK2 Hs' Ha pue. 52.

Ha nepeceuenny mipuu { = coust, coorsercreyiongell Touke Hy',
Haxon¥M HeoGXOMMYIO TeMnepaTypy noflorpena £’ BO3AYXa 1O BBO-
na ero p anuabatuueckylo Kamepy. Hanocum na orpesse Hy'T7 Teu-
Ky II5 © TakuM pacuetoM, 9T06E XapakTepHCTHKa paGoThi KaMephbl
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ocTaBanéck HenameHno#. Jlis 3Toro HeoGxQAUMO coBmonaTh ycJo-
BHE

Hy Il _ _Hslly _ Holly
Hy TS Hg Iy HyTy

n 1. 0. (em. puc. 52).

Tloctpoum Ha rpaguke (puc. 52) nyTeM foa6opa npouece uame-
HEHHsS COCTOSHHS BO3IyXa H TOYKY Bs, OTOGpaKalOWYIO0 napaMeTphl
BHYTpeHHero posziyxa. Kax BHIHO 3 pHCYHka, OHa JICKHT B Tpefe-
flax 30HH BHYTPEHICIO KIHMAT4; Clef0BaTeIbHO, ONyYeHHbIe Napa-
METPH BHYTPEHHETO BO3[YXa JONYCTHMBEL.

Teneps_paccvorpum Touky 7, cootsercisytomyo T, H
Ppap.mox - ECH HAPYMHHI BO3NYX, NMapaMeTps KOTOpOro onpese-
JIBIOTCs 3Tofl TOUKOH, HarpeTs fio Temmepatypet Tp, a saTeM mpo-

T

NyCTHTH B anMabaTHYeCKyI0 KaMepy ¢ XapakTepHCTHKON

77
UHC/EHHO PABHOM COOTHOLIEHHIO OTPE3KOB
Hyly  Hyllg
Hy 7% HyTy

TO napaMeTpH NPHTOMHOTO BO3JYXa NOCJe BHXOo#Aa M3 anuabaTuge-
cxoll Kxameprl oToGpassitcs Touxoi 177, a napameTPel BHYTPEHHEro
BO31yxa — TouKofi B7/, KOTOpas He BHIXOIMT 3a npelleJikl BHYTPeH-
HEro KJIHMaTa, YKa3aHHHI BapHaHT 06paGOTKH BO3/YAA UKA3aH HA
pHC. 52 TOyeuHBIM NYHKTHPOM.

VOBe HBUIHCE B TOM, MOXKHO YTBEpKIATL, YTO €C/H HArpemaThb
HAPYIKHBIH BO3JlyX TNpH JIOCHX €ro napameTpax, JIEXAWHX B npe-
Jef1aX 3ALITPHXOBAHHOM 30HBI HAPYXKHOTO KJaMMata (pHC. 52), no
TeMIepatyprl f;, a 3areM nyCkaTb B apHaCaTHUECKYIO KaMepy, TO
napaMeTphbl NpHTOYHOrO BO3AYXa OyAyT KosebaTbCAd Mexay TOuKa-
mu I u I1%, a napaMeTps BHYTpEHHEro BO3jlyxa He BLIJILYT 34
npesieSi 341 aHHOrO BHYTPEHHEIO KAUMATA.

Ha ocHoBe Bcex H3JIOKeHHBIX BHIIe cooOpaKeHHH MOXKHO AJnst
KOHTpOJIS TIpOBEPHTh, He BHIHLYT JIH MapaMeTprl BHYTPEHNErO BO3-
VX4 32 TPCeNHl 3aJAHHOTO BHYTPEHHETO KJAHMATA; eCcqu NapaMeT-
pH HApYXHOro nBo3syXa OymyT ortofpaxkarbes Toukoil Hg (cm.
puc. 50), 10 NpOBEPKA NO NPOMEIKYTOMHEIM [OMKAM HA KPHBO# Qyu0-min
He o6s13aTesbHA.

TIpennosiokam, yTo nposepka jana yi0BAETBOPHTENLHEE PE3YJTb-
TaTh. Torna cxema 06paGoTKH BO3AYXa W aBTOMATHYECKOTO YNPAB-
JIEHHs JJ15 PACCUHTAHHOFO 4YaCTHOTO CNIY4as pHCYeTCs CaedYIouuM
06pa3oM: npoLECC OpolieHus BefeTcsl B agHAaGaTHYECKOH KaMepe,
KOTOpasi AOJKHA ObITH CKOHCTPYHPOBAHA H OTPEryJHPOBAHA TaK,
YyTO6H XapaxTepucTHKa OBlIAa papha TOH, kOTOpast NOJY4HIAcH B
HTOTE NpOBEIEHHHX PaCYeToB,
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IlpH NOHMMEHMH HApyXKHOIl TeMnepaTypnl Huxe 1,,,, JABYX-
MO3ULHOHHHE TepMOCTaT AOJIKEH BKJIOYATL [epBHil MOJOTPEB.

Tensiootsiaua kanopudepos mepBOro NOAOFPEBA [IOJIKHA DETY-
JHpOBATHCH  NMPONOPUHOHAJBHLIM — TEPMOCTATOM,  YCTAHOB/JEHHBIM
nepeJ] OPOCHTEJILHOR KaMepoOii, H JOJIXHA GpTh OTPEryJHpOBAHA
Ha Temnepatypy . Onuako YCTa4HOBKA NpONOPLHOHAJBHOTO T€pPMO-
c1aTa He BCerna 06sA34TesbHA.

IppuuMas, 332 HAYaJbLHYH
TeMNepaTypy HarpeBaeMoro pos-
ayxa Me lupoumin 8 yaps
NOBTOpseM NOCTPOEHHE RPOLLEC-
¢4 B KaMepe OpOLleHHS NpH He-
H3MEHHOH XdPaKTepHCTHKE pa-
60Tl kaMePwl fJ1a Touky Hy ©
HAXOWM TOYKY, COOTBETCTBY'O-
Y0 NapaMeTpaM NPUTOYHOIO &
Bo3nyxd. Ecsin npn nHafipennex
napaMeTrpax NPUTOYHOIO BOSKY-

Xa napaMeTPH BHYTPEHHEIO He -
BHIIAYT 32 mpereskl 30HH NO-

NyCTUMHX KosieGaHuis, To pery-

JHPOBATE TenJfliooTAaudy KaJopH- Lol 17"
¢$epos Nepporo nonorpeBa  He
06534TeNbHO; KOHANLMOHHHE YC-
NOBUA B 3TOM CAyyde HOCTH-
raloTCsa TOJILKO TIPH NPUMEHEHNH
O/IHOT'O [BYXMO3HUHOHHOTO  Tep-
MOCTATd, BKJIOHAIOUEro NepBHI
NOAOrpeB. tnapar_mu-iﬂ

Ecnu B nomewmenuu pomyc- min T
KAeTCsl PeuHpKYNSUmsl Bo3iyXa,

He MpeBLINIALIAT H3BECTHOIO,
38[AHHOTO  HANEePes NpoueHTa,
TO JJISl HUBKHX HAPYXKHLIX TEMIIEPATYP MO2KHO NMPHMEHSTh ee B Ue-
15X YMeHbIICHISA pacXona TeMda Ha Harpesallue Bo3fayXa.

Iloxaxem, kak Hajo onpelenfiTh NpPOLEHT pPELMpPKYJSLAY, He
Hapymas NprusTYIO PaHee cxeMy o6paGoOTKy BO3LyXa H ee peryJii-
poBanve (puc. 53).

Tlposenem psin MpAMLIX, COEAMNAIOLMX Touky B7” © Touxamy,
0TO6paXKAIOWHMH NApAMeTPL HAPYXKHOFO BO3AYXd, PACMONOIKEH-
HEIMH HA KPHBOR $uup.max (Hs, Ho, Hyg).

Toukn Cg, Co, Cio NEpeceyeHHH 3THX NPAMHBX ¢ BEPTHKaAbIO d7,
nposesiennoil u3 ToukH -/, oro6pamaloT napameTpLl cMeCH BHYT-
PEHHETO H HAPYXXHOFO BO3IYyXa.

DTH TOUKM NOKA3HBAIOT, YTO NMyTeM HArpeBa CMECH JIO TeMIepa-
TypH f;, MO2KHO NOJYYMTh NMEPe; OpoCHTEeNbHO! KaMepol TAKWe na-
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paMeTpel BO3JIyXa, KOTOpbie MO3BOJAT MOLlepKATb NApaMETpns
pO3yXa B NOMEWeHHH B TNpeAesaxX 3da4aHHOrO DHYTPEHHEro KJiu-
warta.

Touke Hg 6yjeT COOTBETCTBOBATH MEHBIUHI POKEHT PEHHpPKY 151
uuir, 4eM, HanpuMep, Touke Hg, T. € ueM HHKe OyleT HapymHan
TeMNepaTypa, TeM Heo6xonuM OGoJsplilit TPOUEHT pellpKYJIauul

Ec/i4 NPHHATH NpOLEHT peutpKyJsiuuy NOCTOSHHLIM, TO BLIOpan
KaKYIO-TO TOYKV € MHHMMAJbHBIM TPOLEHTOM PerHpKy/siuH, Ha-
ripumep o, onpegensioT ero M3 cooTHoluenHs orpeakos HyCig u
CmB1.

HaiineHHri TakuM o6pasoM NPOLEHT PEeNUpKYIsIMN COXPAHIOT
NOCTOSAHHLIM TPH  TEMTIEPATYPAX HAPYMHOTO BO3AYXd HHXKe £,
{Ipu HapyXHBIX TeMnepaTypax, foJiee BBICOKMX, ueM [,, DEUMpKY-
MALHA BLIKIIOUAETCH IPYXTO3ULAOHHBIM TEPMOCTATOM.

OuyeBHHO, YTO NpH TEMMEPATYPAX HAPYNCHOTO BO3JYXd, /€W~
ULHX HuiKe &, TpH BHIGPAHHOM IpOLIeHTe pelHpKyNALMH, TOUKH CMe-
cu OyIyT JexaTk ceBa OT BepTuKasu d'z, IpH 5TOM nOCJe Harpesd
HOAyYaeM NAPAMETPH, He BHIXOLSUUKE 3a Npefleyl Mty [ M7,

Patee e 6BIJIO NMOKA3AHO, YTO €CJIM MapaMeTphl BO3[YXa Mepey
KamMepoil opowleHusi He GynVT BHIXOJHTE 34 IPEensl 3T0i JHHHH, TO
BHYTpedHnil yaumat Oyner ofecreved.

Coenutiig Touxy B ¢ Toukoit Hs H HaHeCs Ha TOJYYEHHYIO Jd-
wilo Touky Cs, COOTBETCTBYIOLIYIO NapaMeTpaM CMECH, NoJyuaes
MakCHManbHbIH Hepenaj] Temnepatyp (f;—£,), Ha KOTOPHI HEOO -
AOIMMO PACCUHTBIBATE KalopH(ep NepBoro HATpeBA.

Ouepnpno, (H—1,) <(fr— 1 44p.2.min)» 9TO H OOyCIOBAMBAET
BHTOLY PeLHpKyJISLHH,

13 upuBeneHHOro mpHMepa BHAHO, YTO CO3OaHMe CXeMH oOpa-
OOTKH BO3NyXd ¥ PEKHMaA pPETYJHPORAHUA — pechMa TPYNOEMKili
npottecc. OBHYHO NPUXOAUTCH pACCMATPHBATH HECKOJBKO Pa3HBLL
apnanTos 06paGoTiH BC3LyXa ¥ CXEM peryaupoBakus, NoKa He 6y-
JleT HailJIeHO TOCT4TOYHO MPOCTOrO peuieHus.

Hpumep, B rnomeuennt HEOGXOAMMO NuAAePKUBATE TeMId-
patypy +20° ¢ woneGamuaMH, He upeBbimarwBMe+0°5 OtrOCH-
TeJAbHAST BJAKHOCTE MOXCT Konefathesl B npelesax ot 30 po 65%.
CHCTeMa KOHIHUHOHHPOBaHMS BO3NYXA FABIAETCH B TO 2Ke BpeMs
H CHCTEMOJ! BO3AYLIHOTO OTOIJIEHHS.

B nOMElLeHH HMEITCH TeIUoBHeneHus. Baaropeinenesaii
weT. HapysKHplii wimar 3anau Ha [ — d mmarpamme.

PeweHne Bapuanr [ (pHc. 54). 3anacMes mepenafom
1EMNEPATYp MEXKIy TNPHTOYHBIM BO3AyXOM TNOMEUEHHA Al, Tnph
MAKCHMAJLHOH TeMIepaType HAPYIKHOTO BO3AYXa. MuHHMajabHaf
TeMNepaTypa NPUTOYHOTO BO3AYXa Oy7er f,,=+20°—Af,.

Hcexons W3 3TON TeMmepaTypsl, ONPEAENsilOT H pacueTHbiii BO3-.
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yX000MeH, KOTOPLIT COXpansieTcsi MOCTOSTHHEIM Adst 1106010 Bpe-
MeHH roaa.

OueBHIIHO, TeMnepaTypa IPHTOYHOTO BO3JYXA MpH PAIJTHUHLIX
TeMNEpATYPAX HAPYXHOTO BO3AYXa BCIACACTBHE H3MEHEHHs BeJl-
UMHE TemvionoTeps OyieT pasnHuua u MaxCHMAJBHOE —3nHaueHue
ce f, , Oyner npl MWHHMANLHOM 3HAaueHWH HapYMHON TeMnepa-
TYPbL.

llomeientie

nr

sttt

waw
x
<
x|
T

* Xonodaw foda

Puc. 54

3agaemcs MekoTopoii Toukoit B, xapakrepusylomeil coGowo
MEJTAEMOE COCTOSIHHE BHYTPEHHEro BO3AyXa, HAmpHaMep f,= 420° n
¢ = 50%. Haxonum Touky K nepeceuennsi smuun d = const, coor-
BercTByMONIEH 5108 Touke M KpHBO# HachllieHus. DToH TouKe COOT-
BETCTBYET TeMIlepaTypa BJIAXHOTO TepMOMerpa, pasnas -+ I0°
3aTeM, B LS SKOUOMHM Temda H XOJNO#d 3a7aeMCH  MAKCHMAJDb-
HLIM TOMYCTHMBEIM IMPOLEHTOM PEUHPKYIALNH, paBHuM 10%.

Ha smauy, orpannunBaiouleli HapyXHeiii kInvat, BLlGHpaey Kak.
7151 AETHETO, TAK H 15 3WMHEro BPEMeHN Age TOukn, HanboJdee yna-
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neHHble OT TOYKH B, U coelnHAeM HX NpAMbIMK ¢ nocnenuedi Pas-
feHB noJydenHsle OTPe3ky Ha 10 uacTell, paxomuM ToukH Cp u Gy,
XapakTepuaylouie co6olo napamerpsl cMecH 90% penupKyIsuHOH-
uoro ¥ 10% Hapy¥HOTO BO3yXa NPH CcaMbiX HeGaaronpusiTHLIX JIeT-
HHX H 3UMHHX YCJIOBHAX.

Coegumus touxy Ci u C; ¢ Toykoil K, nosnyuaem ase JMHMH,
ABJSUOIHECA H300palKeHHEM J[BYX KpAMHHX BO3MOXHbBIX mpouec-
COB H3MEHENNs COCTOSIHHS BO3LYXd B OPOCHTEJNLHON KaMepe KOHAH-
uHorepa. OUEBHAHO, UTO €CJIH NPH MOMOUIH TEPMOCTATA TOUKH PoO-
Chl MOLJEPKUBATH 38 OPOCHTEJBHON KaMepoli napaMeTpbl BO3AYXa,
COOTBETCTBYIOMIHE TouKe K, T0, PECYAHPYS 1PH [OMOLIH TIPOMOPIHO-
HaJILHOTO TEPMOCTAT4, YCTAHOBJIEHHOro B MOMEILENHH, TeMIepaTypy
npHTOUHOro BO3nyxa (f, = var), MOMHO NOIJep¥HBATH B IOME-
I[EHHH NOCTOSHHYIO Temmepatypy (£, = const),

Cxemrl 06paboTiH BO3NYXA H ABTOMATHKY NpUBeJlelisl HA pHe. 51
Ecnyi OpOCHTENBHAS KaMepa He MOXKeT 06eCNeYHTh KOHeUHYIO OTHO-
CHTENILHYIO BJIaXKHOCThL BO3AYXa, papuylo 100%,  a ofecneunnaer
MeHBIIYIO BJIAKHOCTh, Hanpumep 95% (rouka K wim K”), 10 pac-
CyXKAEHHS He MeHsIoTcs. B ToM cayuae 33 xaMmepoil BLIrogHee Noa-
LEPKHBATE COCTOSIHHE BO3MyXd, COOTBETCTBYIOUIce Touxe K”, Tak
KaK NPH 3TOM B JIETHEEe BPEMs KOHEUHAS TeMIepaTypa BOAL! [LOJNKHA
6hTE papHa Temneparype, coorsercTByioulell Touke K. Ecan xe
OpHEHTHpOBaThCH Ha TOUkYy K’, TO TeMnepatypa BOAH OypeT HHKe,
YTO HEBLITOIHO,

INpu nanxoM papuante o6paGOTKH BO3LYXd NOJL3YIOTCH MHHH-
Ma/bHEIN YHCJIOM ABTOMATOB, B 3TOM ero npeumywiecrso. Hepocra-
TOK 3TOrO BAPHAHTA — HEOOXOMMMOCTE PACKONOBATE KaK BOAY,
TaK H TENJIO /715 HarpepaHHsi Kallopuepa He TOJBKO JI€TOM, HO H
aumoil. Ecan s oxsameHHs BOAbI HCROJB3YETCs XOJOAHJIBHAR
yCTaHoBKa, TO pafoTa ee B TeUeHHe BCEro rofia sefeT K 3HauH-
TEJBHHM 3KCIIYATALMOHHLIM 3aTPATAM, YEro 2KeJaTelbHO H36e-
rathb.

Bapuarr I (puc. 55). TlpH HanH4MH XOMOLUJIBHON YCTaHOBKH
JLNSL OXJIAXKAEHUS BOLB MOMXKHO YMEHBIIHTH YHCHO 4acom  paBoThi
5TOf YCTAHOBKH, COXDAHAA JOCTATOYHO MPOCTYI0 CXEMY ABTOMATH-
UeCKOro peryJiHpoBaHuf. IIpeanoqiaras, 4TO OTHOCHTEJbLHAS BJAXK-
HOCTL BO3AYXd 32 Kamepol opollepds coctasiser 5%, HaxopuM
touky K’ nepecedenusn sunuH d = const, nporesennyo U3 Touku B
¢ snnHell ¢ = 95%.

Touke K’ 6ynyT COOTBeTCTBOBATL TerwioCojepianne I,’ H TeM-
nepaTypa no BJAAKHOMY TepMOMeTpy £, .

TlponenT HapyHOTO BO3AYXa MpeAnOJiaraeM pasJuuHbil  aast
3uMuero (/) u nas netwero (I1) pexkumos.

Ilpn 3uMHeM pexuMe KaMepa pafoTaeT TONBKO HA HApyKHOM

)



BO3lyxe, NpH JyetHeM — ¢ 90% peunpxyasuun. Ipanuua obomx
pexxuMop — AHHHS [, WM TeMIePaTypa HapYXHOTo po3gyxa 10
BAAXKHOMY TePMOMETPY, papHad f,.
INpn 3uMHeM pexHMe (GOPCYHKH B OpOCHTEAbHUI Kamepe pabo-
T210T Ge3 NpuToKa xoronHoil Bofu (100% peunpKyAAuMH poabl).
CraGuabible NapaMeTph! BO3NYXa, XapakTepHayemule Toukoll K',

Hopd | [JitlZ

\ i
— t=210°

Annodnon boto

Pne. 55

NONAEPKHBAIOTCS 34 KAMEPOH npH MOMOLM TEPMOCTATa TOUKH PO-
CH, BO3feliCTBYIOUIero Ha Kaitopupep mnepporo nogorpesa (KI).
B tor MoMeHr, xorna yKasaHHHH TepMOCTAT He CMOKET NOJIEp-
HKaTb 3aA4HHOTO 3HaveHus f, =~ -+10° paxe 3aKpbLIB NOJHOCTHIO
JOCTyn TeIJIOHOCHTENS1 B KaJOpH(ep, BCTYnaer s neficTeHe APYro
TEPMOCTAT, TOANEPHHBAIOLMIT MOCTOSHCTBO TEMNIEpaTypul NO3AY-
xa ¢, nyteM pce CO/bLIETO NOAMELNIHBAHKHSA XOJOLHOK BOJbI K BOZE,
nopgasaemMoil HacocoM B (HOPCYHKH.
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CTaBHABHOCTE TEMMEPATYPB BO3AYXA B NOMEU[EBMH MNOMLEpiKH-
BAETCH NpONOPUHOHAJIBHEIM TEPMOCTATOM, YCTANOBJAEHHLIM B TO-
MeIeHIN U BO3JIEHCTRYIONIHM HA KAJAOpH(EP BTOPOro IOROrpeBa-
(K2). Iepexsiouenie ¢ 3HMHMCIO PEKNMA Ha JeTHuit M ofpaTHo
nyTeM M3MeHeHMs KOJIHYECTBA peLMpKYJSIUHOHHOTO BO3AyXa oCy-
[MECTRJIAETCH ABYANO3HIIMOHHBIM TE€PMOCTATOM, YCTAHOBJIEHHLIM Ha
apyKHOM RBO3JYXe H OTPEryJHPOBAHHHIM HA TEMMEpATYDPY BJIAK-
HOTO TepMoMeTpa f, . DTOT TEpMOCTAT BO3JENCTBYeT Ha CTBOPUATLIE
KltanaHsel.

JIanHbli BApHAHT NpeAYCMATPHBAET PAGOTY MOJOIMJIbHOR ycTa-
HOBKH TOJIBKO NMPH TEMIEPATYPAX HAPYMHOIO BO3AYXA NO BJAANKHOMY
TepMOMETpPY, NIpeBHIAIONMX 3HaucHne (.. JKesaTesbHO, YTOOH
XOMOIMABHAS MALMHA BKMOYANACh B paboTy 4BTOMaTHUECKH TpH
Temnepatype Go:ce HH3kO#, ueM f, . ITO HeoGXOAMMO IJIst  TOTO,
yTO6L MALIMHA GLIZIA ¥XC roToBa K pafoTe B MOMEHT, KOrpga 370
notpebyeTcs.

KpynHbiii HefoCTaTok 3TOTO DAPHAKTA -  GoAbLION paCXoll Temnia
Hia HArpcB HApYMXHOTO BO3YXa B 3uUMuee BpeMA. JlefiCTBHTENIBHO,
xagoplQephl NepBOro Noflorpend JOMKHL OHTH PACCUNTAHH HA HA-
rpep BO3/IYXA OT MHHUMAJLHOH HApYNHON TeMmmepaTypH Lo TeMne-
patypul f;. Pacxop Tensa MOXKNO yMEHOLIIHTb, BBeAst HACTHHHYIO
PeLHpPKYJISILMIO BO31yXa H B 3HMHee Bpems. OnHako npu 3T0M Heo6-
XOIMMO JIOMHHUTL, 49TO B Tex CJIyddsx, KOTAa TOuka cMech Cy Gyaer
(npu H3MensoEeHcs HAPYKHON TeMNepaType) paclofaraThCs BHIIE
JIHHHH [, HAJIO LIEPEXOINTHL C 3UMKETO peXuMa O6paboOTKR Ha Jer-
HH#, 4 3TO YCI02KHsAEeT peryspoBanne. Clenyer NOMHUTh, YTO B CIy-
yae HeHAanemxuHocTR pa6om JBYXITOBHIIMOHHOTO T(‘pMOCTaTa. HACT-
POEHHOTO HA TEMIIEPATYPY BJAXKHOTO TePMOMETpA, H3MEHATL PEUHp-
KYJALUMIO MOXHO H BpYulYi0, €C/IH YCTAHOBUTL TEPMOCTAT 34 KaMe-
poit opomteHHus.

Bapuant IIT (puc. 56). B ofoux npeibllyliux BapHAaHTaX pe-
UHPKYJISLHS HAM OTCYTCTROBAJA HMM NPOLEHT PEnupKYJSUHH [
KalKIOTO H3 PEMHMMOB OCTABAJNCS NOCTOSIHHBIM, yTO fledano pabo-
Ty ycTaHoBkn CoJce HajgexHoH. JIONyCTHM, 4TO NMPOLENT peunpKy-
JALME nepeMeHHBH, TOrga MOXKHO MOJYYHTE 3HAYHTENHHYIO 3KOHO-
MUIO B 3aTPaTax Ha 3IKCIAYATALMIO YCTAHOBKH, HO PErviMpoBaHHe
€e yCJIOWHSIeTCs W CTAHOBHTCS MeEHee HANEeKIBIM.

Bo u3fexaHne vaiHyUs OTPHUATENBHALX TEMMEPATYp CMECH Ha-
PYRHOTO W pelMpRyJIALMOHMOTO BO3JYXd H YMERLLICHHS [HANA30-
Ha kosneGaHusi MPOLEHTA PELMpKYJSIUHN MOAOrpeBaeM HAPYKHEIH
po3ayx Mo Temnepatypnl +2° (¢ 3anacom). Jlanee cMmemmBaeM Ha-
PYHHBIH BO3AYX C PenupKy auHOHHLIM. TlosyueHHasi cnMech mpoxo-
AT Yepe3 KaMepYy OpOLIEFHs, BBIXOAA H3 HEe C MapaMeTpamH, COOT-
peTCTBYIOULNMH Touke K. 3arteM BO3AYX MONOTPEBACTCH B KAJIOpH-
(:epe BTOPOro noAOrpeBa A0 TeMIEPATYPH NPHTOYHOIO BO3AVXA In,,
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11 C TAKO# TeMNepaTYPOl OH u NocTyhaer B noMemente. IToporpen
10 +2° peryaupyertcst nponopLHOHAIbELM TepvocTtatom ITT-O.
IMpoueHT peunpkyIsiuMy NEPeMEeHHLI W PErVJHpyeTcss npofop-
UHOHAJNBHLIM  TepMocTarom I1T-2, HacTpPoeHHBLIM Ha TeMnepa-
TVPY tx,, @ paGoTa xanopnepoB BTOpor¢ nORorpeBa — nponon-

' fMomeusenue

2 - e
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tosap® D

- l
E izl

A ke
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AT

Kanodwas Ada

Puc. 56

JHOHAJABHEM TepMocTatoM INT-3, yCTZHOBAEHHBIM B NOMELIEHHH.
Y706b! 1OKA34Tb, 4TO NPOLEHT PEUHPKY/ISIUMH [ePeEMeHHb, HA nHa~
rpaMMe HaHEeCEHL! TOUKH [f, COOTBETCTBYIOU{HE PA3AHYHEIM COCTOH-
LHAM HADYXKHOrO BO3[YX&, a TaKXe COOTBETCTBYIOUIHC WM TOUKH
cmecy C. Jlerko BUAETh, YTO COOTHOLUEHHe 1K oTpesxos HC u CB

pA3JTHYHO.
ITpH 7OCTATOMHO BBICOKOH HAPYNCHO# TEMNEPATYPE, €CTECTBEHHO,
IJACTYTHT MOMEHT, KO'Ja NPOUEHT DPeUHPKYJSLUHH CTAHET DPABHHM
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HYJIIO H B KAMEPY HayHeT MOCTYNATh TOJBKO ONHH HADPYKHBIH BO3-
DYX, UMEIOLIMA TeMnepatTypy Gosee HH3KYIO, UeM PeLHPKYJISALHON-
HBIJ BO3AYX MOMELIEHYA.

B nanbHelilieM napaMeTpel BO3AYXH, BHIXOAALIET0 H3 OpOCY-
TENbHOH KaMeprl, CTAHYT He fx, H [, 2 BLILIE, H TEPMOCTAT He CMO-
JKeT NMONJCPIKHUBATE MOCTOSIHCTBA TApAMETPOB BO3IyXa 3d KaMepoi
OpOLIEHNA.

Taxoe nonoxenne MokeT OHTL AONMYLIEHO TOJLKO A0 Te€X NOp,
NOKa TeNJOCONepIKaHHE BO3/yXa 3a OPOCHTENBHOH  Kamepoit
HC JIOCTHTHET BCAWYHHH [, . B 3TOM caydae npx NOMOIH aBTOMa-
THYECKH PEryJHPYEMOro BTOPOro NoxorpeBa eie MoxHo Gyner obec-
meyHrh 3ajaHHbie napaMeTpLl BO3AYXZ B IOMeLleHuH. B pasnbHefl-
€M OTHOCHTEJLHAS BJAXHOCTE BO3JYX2 TMOMEIIEHHA MOMKET OKa-
3aThCsi BHILIE AONYCTHMON. 3anaBasich 1715 HALEHHOCTH HEKOTOPHIM
NPOLEHTOM OTHOCHTENLHON DJ@XKHOCTH BO3MYX3 NOMEINCHHA, He-
CKOJIbKO MEHBLUIHM MAKCHMAJBHOIO HONYCTHMOIO 3HAYEHHS, HAX0-
UM Ha nepeceyeHus AuHuM d = coust, cootBercrBylomell sToMy
3HA4eHHIO, € KpnBoll @ = 95% Touky Ki. JT0ll TOUKE CoOTBETCTBYET
TeMneparypa f,, NO BJAXKHOMY TEPMOMeTPy, ABJIAIOLIAACH BEPXHHM
JORMYCTHMBIM NPeNeJIOM NOBHILEHHS TeMIEPATyPH BO3AyXa 3a Kd-
mMepoii opoulenss. IlpH NMOBLILIEHHH TeMNEpATYpPH 3a Kamepoill 6o-
nee f,» 1E00XOMUMO mepelTH Ha NHTAHIE OPOCHTENBHOM KaMepbl
He pEUHpKYAAUHOHUON Boaoll (aanabartHyeckuii nponecc), a ox-
siaxAeHHofl (MmoAMTpONHYecKHil npouecc).

IlpH MOJIE30OBaHHH XOJOMMJABLHOH MalIMHO OHa AOJMIKHA OHTb
BK/IOMEHA He B TOT MOMEHT, Koraa ee pabora craHeT 0GH3aTeNbHO].
a 3apanee. .

Takum 06pa3oM, KOTHa TeMNeparypa BO3fyXa TO BJIAXKHOMY
TEPMOMETpPY 32 Kamepoil craser Bbllle fx, , MPOLECCOM OpOWIEHHA
JloJx<eH yNIPABJIATH BTOPOH mponopuyonanbhbll  tepmoctar [1T-4,
VCTAHOBJIEHHLIH 33 Kamepoit OpOLUeHHs H HaCTpOEeHHHE HA NORAep-
JKAHHE YKA3AHHON TeMNepPaTypH NyTeM WMOCTENEHHOrO YBEJHUeHHs!
KOJHYECTBA XOJNOAHON BONB!, NMOAABAEMOH K OpOCHTEALHLIM GOPCYR-
KaM.

JLo1sl 3KOHOMHH XOMOXHO BOMNH B 3TOM CJ/yYde BHIFOHO MNMORIEp-
WHBATH MAKCHMANEHBI NPOLUEHT PeUHpKyIsund. lostomy B MOMEHT
BKJIOYEHHA NPONOPLHOHANBbHBIM TepMocTaroM T1T-4 monaud xodon-
HOl! BOALI CTeLMAJbHEE ABYXNO3MLHOKHBIE TepMocTaT JIT-1 mepe-
KIIOUAET TONady KK PELHPKYJIALHOHHOTO, TAK M NAPYKHOrO BO3-
nyXa 4epes ppyroil Kanan, BosxelicTBys Ha knanansl A n 5. Conpo-
THBJIEHHE YXK43aHHBIX KaHANOB NOJKHO OHTb OTPEryJHpoBaHO Tak,
4TO Yepe3 KAHAM 1/ HapyXHoro Bo3nyxa npoxoaut 109, Boamyxo-
00MEHa, 4 Nepe3d KAHAN PelnpPRyIALHOHHOro — 90%.

Caenyer OTMETHTD, UTO HAJHYHE HA CXEME BTOPOTO BEHTHJIATOPAE,
A3BAEKAIOLLETO H3 NOMELIEHHS BO3NYX, HE BO BCEX Cayuasx obs3a-
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TesibHo. OpHaxo GOAEIIOe CyMMapHOE CONMpPOTHBJEHHE CETH AENAeT
yCTAHOBKY BTOPOTO BEHTH/ATOPA MOJE3HOM,

Ipu co3gaHHy B NOMELIEHHM NOXNOPd, 4TOOW YCTPAHHTL HH-
GHILTPALHIO, BRIXJION W30LITKa BO3MlyXa uepe3 ChelMasbHeill KaHan

rgge b7

+8 | Nompusenue

+*35° +-—

TN
a2 77 e\ T
£=0235° L=e2]5NL248°

-21° Xgaodnas boda

Puc. 57

(waxry) ve obssateneH. B REKOTOPHIX CIYUAAX MAKE MPHXOAHTCA
YMeHbWAaTh MAKCHMANBHE MPOLERT DEUHPKYJSIHMH i yBeJaHue-

HH$ mofnopa.
INpamep. B noMeweHHH, Fe HMEIOTCH NEpeMeHHBIe TenJOBLI-
AeneHus W He3HAYHTEJIPHOE BEINEJICHVE HJIH NOTJIOLEHHE BJary, Tpe-
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fyercsl TNOJAEPMHBATL TNOCTOSIHHYIO OTHOCHTEABbHYIO  BJ2XKHOCTh
50% +5%. TeMnepaTypa NOMeUICHHA MOXeT H3MeHsTLCs oT +18°
70 +25°. Hapyxunii kaumar 3apau na I—d  nuarpamme (L,
=+33% 1, = —21% I =167 d ., = 16). Takoil pexcum xapak
Te€peH I NOAurpadmyeckKoll NMPOMBLILIAEHHOCTH, THe HOCTOSIHCTBO
OTHOCHTEJILHOW BJIAXKHOCTH NO3BOqfeT u3bexkaTs 3aMeTHON yCalkH
KT YNJIHHERITs) JHCTOB Gy MATH.

IIpumep (puc. 57). B nomeiueHuy, rue UMeOTCH NEPEeMCHHbIE
TETNOBBIAENEHHA Y HE3HAUNTEIBHOE BbIIEJEHHE IJIH  NOIOLIEHHE
BJIATH, TPECYETCH MOANEPMATH TOCTOAHHYIO OTHOCHTEJbHYIO BJaX-
Hoctb B0% £59%. Temneparypa NOMEIIEHMsSI MOXeT UaMEHSTLCH OT
+18° 1o +25° HapyXHLIil KAuMar 3a1an 3HAYCHHIMH: frup. pin ™=
= 2% lugp max T +33% 1 iy =163 dﬂm,\ =16.

Takofi pekuM XapakrepeH A HOJAHrpaduUueckof NPOMBILLIEH-
HOCTH, Tl NOCTOAHCTBO OTHOCHTEJBLHON BJIAXKHOCTH NO3ROJAET N3-
GexaTh 3AMETHON yCAlKh WJIH YHJVMHEHMS! JIHCTOB GyMart.

Hawnocum Ha I- d nuarpaMmy 30HLI HAPYXKHOTO H BHYTPEHHEro
gaxMata. OAMH H3 BO3MOMHBIX BapHaHTOB 06paboTkn BO3ayxa Gy-
JET 3AKNOUATBCA B CilefiyiomeM. PYKOBoaCTBYsICh 3aMaHHeM, CUITa-
€M, UTO Jy4H Npolecca H3MEHEHHS COCTOSIHHSA BO3MYXa B NOMELLEHUN
6su3KH K E = +co. Cumuvas fc 3an1aCOM), ¥TO B OPOCUTENILHON Kame-
pe BO3NYX B OGBMHBIX CJIYY4SX NOBBIULUAET CBOK OTHOCHTESLHYIO
paaXKHOCTE 10 90%, menacM cllenylouiee nOCTPOEHHE.

Iposony H3 ToukH = +18° u ¢=50% Jsmunio d=const 0
nepeceyeHust ¢ JHHneR @=90%. I[ToayueHnas Touka GyHer JexaTb
Ha npamMo | = 6, KOTOPoil cOOTBETCTBYET MPH ArMaGaTHYECKOM TpO-
necce Teuvnepatypa opomamiei soas ——8°, HapyxHbiil Bo3nyx, coc-
T0§iHHe KOTOpOTO OTOGpaaeTcs Aol TOYKOR, Jemaluell ywwxe Jiu-
HuH [ = 6, MOXeT GHITL NyTeM TIPONYCKA Yepe3 KanopHhGpeps nepeoro
HOJOIPCBa M KaMepy aluaGaTHUeCKOrO yBAAKHEHHA NPYBEREH B CO-
CTOsiHIE, COOTBETCTBYOLIee TOyKe K, ecau nepehil nogorpes GyneT
PCTVIMPOBATBCH TEPMOCTATOM TOMKM pochl Ilocic 3Toro, uytem Ha-
IpeBaHUA B Ka10py¢epax BTOPOTO NONOTPEBA, BO3MYX MOx¢T ObITh
JIOBeftell IO COCTOSIHHSI, OTOGpaKaeMoro Toukoii /7 (NpHTOYHBH BO3-
MyX), H BNYLIEH B NOMELIEHHAe.

Tensoornavua kadopudepa BTOPOIO NOAOIPEBA  PerysHpyercs
PACNONOXKEHHEM B NOMELIeHHM peryisTtopoM baaxHocT# BITK, xo-
TOPHI M3MeHsieT NOJOXeHHe TOUKH [] Tak, u4TO6LI OTHOCHTENbHAR
BJaKHOCTh B NMOMEEHNH OCTABAach NOCTOSHHOM.

UYto6H CO3KOHOMHTB PacXOX TOmId B KalopH(epax mepBoro no-
JIOTPCBA, NpUMeHsieM Nepe) HHMH NOXMELIMBAHIIC PeLHpKYJISLHHOR-
HOrO BHYTpEHHEero Bo3nyxa B paamepe 50% oT o6iUero Bo3nyxoo6-
mena. [IpoBoas u3 touxu B psAn npon3Bosbhblx AMHME (He noxazaH-
HHX Ha pHCYHKe) IO NepecedeHds ¢ JauHued ¢=100% (npaBas rpa-
HILa HAPYKHOrO Kn#mMaTa), vOemnaeMcs, YTO NpH HapyIKHOM TeM-
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nepaType +3,5° Takan NPOH3BOALHAS NHRUA ACTMTCH JHined §=6
Ha JIBE PABHblE YACTH. ITO TIOHA3BIBAET, 470 IpH cMeluuBakuu 50 Y%
Boaiyxa, HMelomero £ = +3,5° u ¢ = 100%, ¢ 50% soamyra, umelo-
wero £ = +18° u ¢=50%, nonyvennas cvMeck OYIeT JeKaTk Ha Jan-
RUH anpa0atH, Xapakrvepuaylouleil OPOCHTE/bHYI0 KaMepy. TOukH,
xapakTepuayomue cMcck 50% peuHpryIsLzoHHoro Bosnyxa ¢ 50%
Hapy2KHOTO Bo3myxa Juo6od BJIZKHOCTH npd TemnepaType +3,5° u
HhKe, OYIYT Jiexath 1n12Ke Aiung /=6, T. . MOryT GbiTh NPUBENEHH
B COCTOSIHHE, OTOOpakenkoe TOUKol K.

[pn Gonee BHICOKHX TCMUEPATYPAX PELHpKYJAUHIO MPHMEHSTD
VIKE HEeJB3S, TAK KAK TONKH, XapAKTEPH3YIOMMC COCTOSIHHE CMECH,
MOryT OKasaTbCs BhILUC JHHuH J=6. ’

T1o9TOMY pPELMPKYJISUHA AOAMKHA BKJIOYATHCA CHELHANBHHIM
1By XNO3HUHOHHLIM TepMoctarom J1T-1, Korna Temneparypa Hapyk-
HOro BO3JlyXa mpesbluaet +3,5° H BCA ycTanoBka uauReT paGoTars
TONLKO HA OJIHOM HAPYKHOM BO3JYNE.

W3 noctpoehnst na /—d puarpaMme BuIHO, 4TO B HAMXYILICM
cayude, NpH HAJHUHN PelUpKyJsauHyn (aumoR), BO3aYY HOMKed Ha-
rpeBATbCS B KajopHQepax nepBoro moxorpesa or —1° mo —-16,5°
4 B MEphOY BBIKMIOUEHHST PelHpKyAsimy — ot +3,5° 1o +-21,5°

Ha nocrelinnii pekHM U AOJIXKAB OLITE pACCYHTANEl KaJOPHGbEPD!
nepBOro MONOTPEBa.

B TOT MOMEHT, KOTHd TOYKH, XApaktepPu3yloLUHe COCTOSIHAE Ha-
PYIHOTO BO3AYXd, OK&MYTCH Bblle Jynwn [=6, TepMOCTAT TOYKH
POCH BHIKJIIOUHT KaJiopHgep MePBOro NnOgorpeBa NOJHOCTHIO, B TEM-
nepatypa B opolIAOILell Kavepe, KOTOPas no-pewHeMy GyneT pa-
60TaTh KAK aNHACATHYECKAS,, HAaUHET NOBBIUATHCS.

OnHako, KaK 5TO MOKA33HO WTPUXITYHKTHPHLIM NOCTPOSHUEM HJst
NPOH3BOJILHOTO COCTOSIHUA HAPY)MHOro Boamyxa [Hg, perynstop
praxHoctH  BITK  crioco6en  o6ecneunts tpeGyeMbill BHYTPeHHHIT
KAIMAT (BHYTPEHHSIT TEMMEpaTypa NpH 3ToM nosuittaetcs). Ecawn
BOla B agHabarHyeckoll Kamepe Harpera fo TeMmepatyptt -+ 13,6°
JaJbHciilee ee HOBLIUENNE HENETATENBHO, TAK KAK TOJLKO NPH
3TOR TEMNCPATYPE MONKHO OGECIEYHTH 3anaHHLE BHYTPEHHHHA ®JH-
MAT NP} HAMBHICUINX JIETHHX HAPAMETPax HapyKHOTO BO3AyXa,

Pacemotpum fnethuil pexHM Goaee moppoGro. Hanbonee nepbi-
TOAHOE COCTOSIMHE HAPVIKHOLO BO3AYXA JIETOM OTOGPANKAETCA TOY-
ramn H," u Hy”.

EcrectsenHo, 4T0GH yMEHbIUIHTD SKCIITYATALHOHHbE 34TPATH Ha
OXAAKNEHKE BO31yXa, HEOOXONHMO BOAMOXHEQ  GOAbLE  HCTIOMb-
30BaTh peRMPKYJIsuMI0. MakcHMabHEIM TpOUEHTOM peuMPKYJISUHH
o6ruyHo npruumaercsd 90%. Onnako echn oxyamnath HapyHKHLI
Bo3Alyx B kosnuectse 10%, a 3aTeM cMewnsath ero ¢ 90% Bosnyxa
NOMEIEHHsl, OXIAXKNEHRe HAPY?KHOTO BO31YXd MOIY4AETCH OYEHb
rayBoxkum (A7>B) # ero tpynHo ocymecrsHth.  [lostomy avume
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cHava/la NOHU3UTH TEMNEPATYPY OXJIAXKAAeMOro BO3AYXd, NONMELIan
K HEMY PELHPKYJIALHOHHBII,

Cunrasi, yto Ha xaKneie 10% HapyxHoro Bosnyxa Gyler nox-
memmBaTees 40% pelypKyIUHOHHOIO, NPOCAenHM NOCTPOEHHE NPO-
ecca o6paGoTkH 1St Toukn Hy'.

Bo3nyx noMenenis, xapaktepH3yeMblll 10uxoil [, cMeliHBaeTCa
B COOTHOLIEHAH 4:1 C BO3XYXOM, XapakTepH3yeMulM Touxkod fy’,
Cmech ¢ napamerpami C; MOCTYnaeT B OPOCHTENBRAYIO KAMEpY ¢
MOCTOAHHON TeMnepaTypoli Bofbl £, = +13,5° (kamepa paSotaer
B 5TOM CJIyqae KaK noJuTponmdeckas). [IpH BHXOHE H3 KAMEpH!
BO3NyXa ¢ mapameTpamu K; K pemy noxmeinuBaercs eme pa3 509%
PelnPKYAALHOHHOTO BO31nyXa, npolenuero Galnace, 4TO6H MOBbi-
CHTB ero temnepartypy (Bcero 10--40--50=100%). Cmechk ¢ napa-
Metpami Ca nocTynaeT B KajopHdep BTOpoOro IHOHOTPEBd, ynpas-
agemerit peryastopoM BIIK, xoropulit nogorpeeaeT Bo3ayx Ao Ta-
KOWl TeMIepaTyphl, IpH KOTOPOil OH, NOCTynas B NOMELeHHe, 06ec-
NeyHBaeT B MOCJAEIHEM TmapaMeTpul, XapakTephnayeMble Toyko# 1.
Ecnn Touga 1 He Gynet oGecneueHa, To Toyka Cy’ 1 pee pannueiinine
MOCTPOEHHA OKAKYTCS HEBEPHBIMH.

Jlasi coGnIoNenHs TOFO YCJIOBHs MAPAMETphl BHYTPEHHETO BO3-
JyXa NPHXOZMTCH NPHHEMaTh nepeMenHniMu. Hanpumep, ecnu na-
PYKHLIA BO3MyX GyneT XapaxrTepHsopatbCs Toukol Hy, 1o BHYTpen-
HHi1 O/IKeH XapaKTepH3oBaThCA TOUKoh 2. B Hrore cxema oGpa6or-
KH BO3JlyXa W PeryAHPOBAHUA TAKOBA.

Sumnud pescum. Cmech n3 50% wapyrHoro u 50% peunprysnn-
UHOHHOTO BO3nyXa OGpabareiBaercsi B aguabatHdecKoll xamepe ¢
TNepBHIM ¥ BTOPEIM nojaorpeBoM. IlepBBIfi NMOAOTPEB PEryJHpYeTCs
NPONOPUHOHANBHBIM TepmocTaToM ITT-1, yCTAHOBAEHHLIM B BOAAHOM
nofilore. Llesnb TepMoCTaTa — NOAAEPIKHBATE NOCTOSIHCTBO MTApamMer-
por poanyxa (touka K) nepen BTOPLIM nonorpesoM. IIpH Hapyk-
HO#i temnepaType +3,0° nByxnozuumoHHnit TepmocTar [T-1 BLi-
KJI04aeT PEUHPKYNALMIO H BCH YCTAHOBKA HAayHHAeT paboTath Ha
onHOM HapyXHOM Bo3nyxe. Bropoll nonmorpes Bo Bce nepHOge! pa-
60THl perynupyercs perynaropom BITK OTHOCHTENLHOi BJAMKHOCTH,
YCTAHOBEHHKM B NOMELIEIHH.

Hepexodnel pescunm. Korga tepMoctar UIT-1  NOJHOCTELIO Bbi-
KJIOYAeT KAJOpH(PEP NEpBOro NOAOTPEBd, YCTAHOBKA NPONOMKAET
paBotath Ge3 PeUNpPKYNslMH, TEMNEPATYPA BO3NYX4A, NMOKUIAAKOILETO
aNMaGATHIECKYIO KaM€ePy OpOLieHHs], CTaHOBHTCH nepeMeHHofl. Hyxk-
HLIH BHYTPEHHAUE KAMMAT OGECNeyHBARTCS TPH 3TOM PeXKHME 34 CUeT
BTOPOrO NOXOrpeBa, ynparasieMoro peryistopoM BITK.

Jetnud pesicum. ITpH NOBHIUEHHH TEMNEPATYPH! BOXH B anuala-
THYECKOH Kamepe no -+ 13,5° IByXnO3HLMOHHbIT TepMocTar JT-2
BK/WyaeT PelHpRYIALI0 B pasmepe 40% 1O KaMepn OpOWIEHWS M
509 mnocne KaMepEl opolieHHs. [IpONOPUHOHANBHEN! —TEPMOCTAT
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FIT-2, HacTpoennLiii Ha Temnepatypy Bombl +13,5° H yIpaBasiowmHi
TPEXXOJIOBLIM KpaHoM, ofecrneunraer NOXMelIHBAHHE K PEUMpPKYJIA-
UHOHHOH BONE TAKOTO KOJNHYECTEA XOJOLHOH BOAbI, TIPH KOTOPOM
TeMIepaTypa €e OCTA4eTCH MOCTOSIHHOH M paBHO# +-13,5°

Temneparyput MacTpoiixs aBTOMATOB ONpefie/enhl TPHBENEHHEL-
MH BBIIIE MIOCTPOEHHAIMH C HEKOTOPBIM NMPHOGMKEHHEM U MOANeKaT
nanpheiiuiell KOppeKTHpoBKe (B 4aCTHOCTH, MpH HAJIAAKE KOHAH-
LHOHepa).



COIOEP)XAHRNY

O1 aeropa

§ 1. DUBHKA BOBAYXA «ecvvnrcnnanannnannns .
§ 2. JlmarpavmMa BaaMHOro BO3EYXA ...... .
§ 3. VaoGpaxente MPONECCOB N3MEHEHHS COCTOSIHHSA BAAXKHOTO BO3RYyXA IPIT
novourit { ~—d ZNATPAMMBL « <+« veenaennnn .
§ 4 TennooGveH MEMIY BO3JAYXOM H BOLOW ..
§ 5 Bo3woxube BHAL NPOUECCOB KOHTaKTa BO3LYXa C BOAO!
TemmepaTypy Hixke J0N° ... il
§ 6. Peasbhbie pOLEcchH KOHTAKTa BO3AYXa ¢ BOROK
§ 7. MuoroctyneHuaTeie opocHieNbHble Kameph .
§
§
§
§
§

8. Opoenne BO3RYXa ropsyeli DOROH (BAZXHOE HarpeBaHHe BO3NyXa)
S. ¥YBJaXnende BO3A}XA OCTPHM NMAPOM . ....... e PP PR
10. YBnaxkHerne BOINYXa NMEPETPETOH BOKOH . .eeeeurncnnnnnn PP PN
11. O6uke cooGpaXienns o XapakTepe PaclbLIeHMsi BORBI NPH KOHTAKTe

€t € BOARYXOM  vevurnvnnnn.n PP et
12 Cyxoe HarpepaHie u CYXO€ OXNaMieHHe BO3AYXa .

§ 13. Cymka Bosgyxa copOLmedi ........ e P
§ 14. KomGurnpoBanHele npouecchl o6paBorky #03xyXa.
§ 15. 3aaays KOHRMIGIOHMPOBAHKSI BO3NYXa K DACYETHRIK KAHMAT ... ...,

§ 16. Kpatkasi XapaKTepHCTHKZ MPHUMEHSEMOH ABTOMATHKH ««-eveeau-ren.
§ 17. MNpocTefitliye CXeMbl KOMAOHOBKH M PeryJHpOBaHusi KOHAUGHOHHPYIo-
LMK yCTAHOBOK ........ PP et

§ 18, KOMNOHUBKa KAM€p NOJHOT0 KOHRHUMOHHPOBAHHS « <« « v -x - PP .
§ 19. Mpuveps! NPOEKTIPOBAHUS NPOLECCOB OOPAGOTKH BOANYXA - ... el
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Teopruii AnexceeBny Makcumon

TPOEKTHPOBAHUE MPOLIECCOB
KOHANIMOHHUPOBAKHS BO3AYXA

Penaxtop B. I'. Hseanoe
Penaxtop najatensctsa £, A. Hlaposa
Texunueckusi penakrop B. A. Mypauosa
Koppexropni: JI. A. Ezoposa u E. A. Jlanuna

Cnavo B HaGop 18/111-61 r. [Tonnucano k mevarn 27/V1-6] r.
Bymara 60 X 90/ 6,25 neu. a. 573 vu-pap 2. Tupax 13000 sxa
T—0159]1 3ak. 1103 Han. Ne o1/151 Llena 17 wkon.

T'ocy napcTEeHHOE H3ZATENBCTBO «BHICIIAs HIKQEY,
Mocksa, B-62, [Toacocencknii mep., 20
Tunorpadus Metatiypruanara. Mockea, Leerron 6, 30




OIEYATKH

Crpasana Czpoxa Hanenzrano Crenyer 9BraTh
51 5 cuusy, ¢ ¢cyxofi no- c ¢yxofl Harperoft
MOBEPXHOCTHIO,
51 384 HapAT 2 crpPoKm
CHHY
53 15u 17 4, d
CBEPRY e B¢
66 19 cunsy nepeMelIHBaHue nepeMenienne
69 2u4 1, ¢,
cumay noox ket
70 2 cepxy fupox [
70 19 cnusy [ £y evap
87 3 causy 10% 90%
92 5 cepxy [ I,
95 13 cBepxy BRAKOYATHCS BIKIIOYATHCR
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