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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]

23



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-
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§ 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
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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
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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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