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Mpumepsl pacuera cucteM KOHAWLHOHHPOBAHUS BO3-
nyxa. Kuee, «Bynigesnpuuk», 1970, ctp.

B kuure npuBeneHbl MPUMepHl pacueTa CHCTeM KOH-
JHLIHOHUPOBAHHSI BO3AyXa U BbIOOpa O0GOpyHOBaHUS:
OMpefejeHHe BpeLHOCTeH, MpoLecck 00paboTKH BO3AyXa,
pacuer MPOU3BOAMTENBHOCTH H BHIOOD KOHAMIMOHEDOB,
BO3yXOOXJaAuTeNel, TMOAOrpeBaTenell, BEHTHJIATOPOB,
XOJIONUIBHBIX MalluH, pacdyer LIYMOTJAYUIEHHS H AP.
Kpome Toro, npuBeleHbl KOMIUIEKCHble pPacyueThl CHCTEM
KB pasnuuHbIX MpOU3BOACTBEHHBIX OGBEKTOB M 0GLIecT-
BEHHBIX 3] aHHUM.

KHura mpenHasHaueHa [JIsi HHXKEHEPHO-TEXHUYECKHX
PaBOTHHKOB, 3aHSITBIX IPOEKTHPOBAHHEM, MOHTAXKOM H
9KCIIyaTallell CHCTeM KOHAMIIMOMHDOBAHHS BO3AYXa, a
TaK¥Xe MOXKeT OblTh MOJE3HA CTYAEHTAM BBICUIUX M CPell-
HUX yuyeOHBIX 3aBemeHMH MO cmenuajdbHocTH «OToMNe-
HHE, BEHTHJIAMHS W KOHLHUUOHHPOBAHHE BO3AYXA».

Ta6aun 24, pucyukos 48, Gubaworpacdus us 43 no-
3ULH.

3—2—10
85—70M KHEBCKASS KHH)KHAS THITOIPA®LS Ne 6.



OCHOBHbIE CBOMCTBA BAAXKHOIO BO3AYXA

AHanMTHUECKME 3aBMCHMMOCTH

ArtmocdepHbIii BO3AYX BCerja COLEPKHUT B CBOEM COCTaBe BOIS-
Hoit map. JlaBiaenue armocdepHoro posayxa Ps mpencrasisger coboi
CYMMy HaplUuajbHbIX TaBJeHHH CyXoro BO3ayxa p. H mapa pg

Ps=p.+ pa

A6conmorTHas BJUaXHOCTh BO3MyXa, T. €. KOJHYECTBO
napa W B ke, comepskauterocss B 1 »% Bl1aKHOro BO3iyXa, OmIpele-
Jsercs 1o popmyJe

D=""" yan D=Pr —0,0213 P )
L RaT T
rie L — o6bem BO3myXxa, M3

pn — TNapluanbHOe JaBlleHHe [apa BO BJI4aXHOM BO3lyXe,

w2,

R,— rasoBas IOCTOAHHAA IJ1d mapa, paBHas 47,0 m/epad,;

T — a6coaioTHAas TeMIlepaTypa BJAXKXHOrO BO3LyXa, 2pad;

T=273+1¢.

[Ipy W3MeHeHHH TeMIlepaTypbl BA4XKHOTO BO3JyXa H IMOCTOSTHHOM
JaBJIEHWH H3MeHsieTCq ero oObeM U BesJHYHHAa aGCOJIIOTHON BJAXKHO-
crd. JIais mpakTHYeCKHX PAcueTOB 3a €AMHHIY H3MeDeHHs, Xapakre-
PH3YIOLIYIO COfepXKaHHe Napa BO BJIaXXKHOM BO3JyXe, NPHHHMaeTCs
BJIATOCOJlepIKaHHe.

Bnarocopep})aHue BJa)HOTO BO3Ayxa d — 3TO KOJIH-'
4ecTBO Tapa, CojeprKallerocss B o6beMe BJIAXKHOI'O BO3IyXa, B KO-
TOpoM HaxoguTcs 1 ke cyxoro Bosayxa u d e mapa

dz—‘g 1000, 160 d =622 —L2— /e, @)

6 — Pn
rie G — Bec CyXOil UaCTH BJIaXKHOCTH BO3AyXa, Ke.
HPH HarpeBaHuu aubo OXJIa2KACHHUH BJIA2KHOIO BO3JlyXa H3MEHs-
€TCsl ero TEIVIOCOoAep2Kanue u TeMHepaTypa, B&JM4YHHaA BJarocomep-
JKaHudg HE MeHseTcs.
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Bia:Kubifl BO3AYX, UMEIOLIKE [pelebHOe KOJIHUECTBO napa NMpH
MOCTOSIHHOM Pg, Ha3blBaeTCs HACBILEHHbIM, a KOJHYECTBO napa, Ha-
ChIL{AlOLIEero BO3AYX IPH JaHHOH TeMmilepaType, HasbiBaercss BJaar O-
eMKOCTDbIo d,; U onpenensierca no /—d auarpaMmam BJaXKHOTG
BO3yXa WJIH MO TIPHIOKEHUIo 1.

OTHOCHTEJIbHOH BJIAXKHOCTBIO BO3/yXa HA3bIBAIOT OTHOUIEH e nap-
[HAJIbHOTO JaBJIeHHS BOJASIHBIX MapoB BO BJaXKHOM BO3LyXe K map-
IUaJbHOMY LABJEHHIO BOJSHBIX NMapoB NPU TOH Ke TeMmmeparype
H TOJHOM €ro HaChILEHWH BJArol, BBIpazKeHHOe B NPOLEHTAX,

¢ = -2 100. 3)
Pu
lIJIﬂ NPAKTUYECKUX PAaCULTOB NOJb3YIOTCA 3aBUCUMOCTLIO
¢ = 100, HO ¢ # . 4)

H
Benuuuna ¢ XapakTepH3yeT CTeNeHb HACHIUEHHOCTH BJAaXKHOTO
BO3/yXa.

Npumep 1. Bosnyx nomelneHuss HMeeT TeMmmepartypy f, =18 u
Bjaarocofep:xkanne d,=8 e/ke. llapumanbHoe  namjeHue p,=
=9,65 mm pr. ¢T. ONpeaeNnuTb OTHOCHTENbHYIO BAAXKHOCTh BO3JyXa.

[To nmpuioxeHHio | HaXOMUM BJAaroeMKOCThH IIpH TeMIeparype
18° d, =129 e/xe, py =15,48 mm p1. 1. O ypaBHenuo (3)

r—Pr 100 = 2% 100= g
® o 100 58 00=162,34%,
au60 1m0 ypaBHeHHIO (4)
d

@B:

100 = 22 100 — 620
. 12,9 ‘

Mpumep 2. Harperniit Bosayx B koauyectse G =20000 xe/« ¢ na-
pamerpamu f.=22°% @,=4%; d, =0,41 ¢/ke yBnaxHsiercss B KaMepe
-OpollieHHsl KOHAMIHOHepa, nocnae uero f, =—+7,5° u ¢, =95%. Onpe-
JeNUTb BJIarocoflepKaHue BO3AyXa d, NOCJe KaMepbl OPOLIeHUs U
KOJIHYECTBO BOJbI, HCMIAPUBIIEHCS B KaMepe.

[To npuioxenuio 1 BjaroeMkocTb Bosgyxa npu 7,5° d, =
=6,4 ¢/ke, Toraa 1no popmysae (4)

— P ) 95 .
d.=d, 10 6,4 o0 6,08 2/xe.

KosnuecTBo BOABI, HcnapuBlIefics B Kamepe OpOUICHHS, PABHO

KOJIH4ECTBY napa, NpUOOGPETEHHOrO BO3YXOM;

Gy =G (d, — d,) = 20000 (6,08 — 0,41) = 113400 2/« — 1134 xe/u.
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O6beMHB I Bec BJAXHOTO BO3AYyXa—310 Bec | 43
BJIAXKHOTO BO3yXa

1=1203. 23 ( Po 0378 2 j e, ®)
T 760 760
O61heMHBIH BeC BJAAXKHOTO BO34yXa MeHblIe Beca CyXOTO IpU TeX
)ke { u Pg. B npenenax temnepaTtyp, BCTpPeYalOLMXCSl B pacuerax
cucremM KB, pasHuLa MeXAY 9 H ¢y HE3HauuTeJbHA, U B NPaKTH-
YeCKHX pacuerax OObeMHBIH Bec BJIaXXKHOIO BO3JAyXa MNpHHHMaeTcd
pPaBHBIM O0BEMHOMY BeCy CyXOro BO3JyXa.

Tpumep 3. Onpenenutrs 06beMHBIH BeC HACHIIIEHHOTO BO3AYXa
npu t=-+20°u Py =760 mm pr. CT.

[To npunoxenuto | Haxopum p, =17,53 mm pr. cT. ¥ NOACTABIA-
€M B ypaBHeHHe (D)

1=1,293. 27 ( Ps 0,378 . ;8)=1,293._L><

T 760 273 + 20,0
17,53

760
78 . — 78 M3,
X (———76() — (),3 ) = 1,1 KZ/%

O6eMHBIH BeC CyXOro BO3AyXa MpH 3TUX ycaoBusix p= 1,205 ke/u>.

1,205 — 1,178
Pacxoxgenne —————-100=2,9%.
1,178
Tensocongep:xaHue BJAAXKHOTLO BozAayxa | — 3T0

KOJIMUECTBO TEI/id, KOTOPOe COAEPKHTCH B 00bEMe BJAXKHOIO BO3-
ayxa, cyxasd yacrb Kotoporo G . Becur 1,0 ke. TemjocoaepKanue
BJIaZKHOTO BO3/yXa PABHO CyMMe TENJOCOAepIKAaHUS CYXOro BO3LYXa
u napa. Ilpu temMnepatype BNIaxKHOro BO3AyXa [ M BJIATOCOAEPIKA-
HUH d
d
1000
roe ¢ — yaedbHasl BecoBasl TEMJOEMKOCTb CYXOTO BO3AYXa, KOTOpas
3aBHCHT OT [; B IIpeJiesiax TeMIiepaTyp, BCTPeyalolluxcs B pacye-
tax cucrem KB, npunumaercsa nocrosunoil ¢ =0,24 kxaa/ke epad;
iq — 3HTaJAbNMSA Mapa npu gaBaeHuu Py U Temnepatype f.
Ias pacueroB crucreM KB 3Hauenue [, uenecoobpasno ompene-
astb 1o ypasuenuio I1. H. Kamenena [5]
i, =9597,3 + 0,44¢
Iomcrasnsas 3HaueHus i, B ypaBHeHue (6), mosyuum

1 =024t + (597,3 -+ 0,44t) —= . (7)

I =1y + Iy = Geet + i, KKaA[Ke, (6)

[%)]



INpumep 4. OnpefennuTs TEMNIOCONEPKAHHE BJAAXKHOIO BO3AyXa
npu t=+24°% ¢=60%; Ps =760 mm p1. CT.
ITo npunoxennto | u ypagHenuto (4) Haxonum
_ % 4 _ 60 — |
d= 100 dy = 100 19,0 = 11,4 2/ke.

[loncrasasieM B ypaBHeHnue (7) 3HaueHue d

1 (597,3 4 0,44 - 24) L‘; — 12,69 xKas/ie.

Ilpu HarpeBaHUM JHOO OXJAXKJEHHH BJIAXKHOTLO BO3JyXa IpOHUC-
XOJHUT H3MEHEHHE ero TeMIepaTypsl ! u TelocoaepKanusa / npu Io-
CTOSTHHOM BJIATOCOREPIKAHUM d; U3MeHAEeTCs Takike OTHOCHTENbHAs
BJIa2KHOCTbD ¢ .

Mpumep 5. Hapyxubiii Bo3ayx B KomuuecTse G, =36000 K2/« ¢
napamerpamiu f,=-—24°% [/,=-—56 KKar/Ke HarpesaeTcsi B KaJopH-
tdepax go f, = +22° Haﬁm nmapamMeTpbl HAarpeToro BO3AyXa U onpe-
HeJHUTh PACXoJ TellJia B KaJopHdepax.

ITonb3ysick ypaBHeHuem (7), onpefensem d,,

— 9,6 =—0,24 - 24,0 + (597,3 — 0,44 - 24,0)

000 ’

otkyAa d, =0,27 e/xe.
Tak kax npu HarpesaHuH BO3JAyxa B Kajopuepax ero BJaro-
COIep:KaHHe He H3MeHsIeTcs, TEMJIOCOAeDXKAaHHe HarpeToro BO3AyXa

[,=0,24 - 92,0 + (597,3 + 0,44 - 22,0) 227 “7 — 5,4 xraa/ie.

Pacxon Tensa B KaJIopHcpepax no ypasaenuio (10)
Q=G (I, —I,)=236000 (5,4 + 5,6) = 396000 xraxr/4.

TemnmepaTypoil TOYUKM pOCBH HasblBaeTCsi TeMnepary-
pa, MpH KOTOPOH HauHETCs KOHAeHCalus mapa B IIpoiecce OXJaxK-
JeHHs BO31YyXa NIPH NIOCTOSIHHOM BJIATOCOIEPIKAHUH,

Ecau BiaxHBIN BO34YX ¢ HAYaJAbHBIMU TapaMeTpaMu £, di, 11, @1
OXJlaXKJaTh NMPHU HEM3MEHHOM BJIaroco/epxkKaHuu, To OyaeT CHHXKATb-
Csl TEMJOCOJEpKaHHe, MafaTb TeMIepaTypa H YBeJHUHBATLCSI OTHO-
CHTEJbHAS BJAXKHOCTb. HacTaner MOMEHT, KOrjla BO3IyX CTaHeT
HACbILIEHHBIM ¥ €r0 OTHOCHTeJIbHAs BJaxHOCTb OyzeT ¢,=100%.
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HanbHefimee oxna)kaeHue BO3JyXad BbLI3OBET KOHAEHCALHIO Iapa,
T.e. BBIIIaJileHHe U3 BO3AyXa BJIAT'H B BHJE POCHI.

Touka pochl fiBASETCS IPefAeqoM BO3MOXKHOIO OXJaX/JeHHsd BJaXK-
HOrO BO3AyXa IpHM HEH3MEHHOM BJarocoiep:kanui. [lns onpepgede-
HHUS TOYKH POCHl HEOOXOAMMO HAHTH TAKYyI0 TeMIlepaTypy, Ipu KOTO-
polt Barocojiep:KaHue JAHHOrO BJAXKHOIO BO3AyXa PaBHO €ro BJja-
TOeMKOCTH.

Tipumep 6. Lns panuanvOHHOTO OXJAXKIeHHs TOMelleHHs Impe-
NYyCMOTpPEHAa CHUCTeMa OXJaKAEeHHs MOTOJKA MIPH MOMOLIKH 3aMOHOJH-
YeHHbIX 3MEEBHUKOB ¢ XOJIOAHOH BOLO#H. OnpejfenuTb MHHHMAJbHYIO
JIOTIyCTUMYIO TE€MNEpPaTypy NOBEPXHOCTH NMOTOJIKA K3 YCJOBHS KOH-
JeHcallu¥ BJIarH IIPH YCJOBHH, 4YTO B HOMELIEHHH [,=+423° ¢z=—
=60 0/0.

Konpencanus Bjaaru Ha noToJke IPOH3OHAET B TOM CJAyuae, €CJIH
TeMIlepaTypa Ha €ro IOBEPXHOCTH paBHA TeMIlepaType TOUKH POCHI.

Buoarocofep:kaHHe Bo3AyXa MOMelleHHsd (IO MpUJAOXKEHHIO | H
ypasHeHuio 4)

dy= - g, =-%9 179108 2/xe.
100 100

OrbickMBaeM Mo NPWJIOXKEHHIO | TaKyl TeMnepaTypy, KOTOPOH
COOTBETCTBYET BjaroeMkocTb Bo3ayxa 10,8 e/ke. Temnepatypa ToukHu
pocel {,=152° Irto u Gyger MUHMMAaJbHas JOMyCTHMAas TeMIepa-
Typa NOBEPXHOCTH NMOTOJKA.

TeMmeparypo#i MOKpPOIO TEpPMOMETPa HA3LIBAETCS
npejlefbHO BO3MOXKHAsA TeMIeparypa ero oxJaxjeHus npu aguaba-
THYecKoM Iipolecce. Ecau Bnaxuplit Bo3ayx ¢ mapamerpawmu f, d, [
H @ HMeeT KOHTAKT C OTKPBITOH NMOBEPXHOCTBIO BOJbLI, MPOHCXOAHT
TeNJOo- 1 MaccooOMeH MexXAy BOAOH M Bo3xyxoM. Bcaemcreue Ha-
JUYMA DAa3HOCTH MNAaplHaJbHbBIX [AaBJAeHHI I1apa y MOBEPXHOCTH
BOABl H B BO3AYyXe, BOMA HCHApAeTCS H BJArocolepkaHne BO3LyXa
Bospacraer. Tak KakK Tpolecc NPOUCXOAHT Ge3 moaBoia M OTBOAA
Tenna (agumabaTHyeckH), ofllee TEIIOCOAEpKAaHUE YUACTBYIOIHX B
nponecce Tesl He H3MEHfeTCd, 4 TEIJO Ha HCMapeHHe BOAbl 0TOHpa-
€Tcsl OT CyXOH 4acTH BJAXKHOTO BO3ayxa. [Ipm 3TOM TemmoconepxKa-
Hue cyxoit yactd /. =0,24 { ymeHbUIaeTcd, a TEIJIOCOAEPKaHHe Ta-

pala= (597.3+044 1)

B pesysnbraTe TemmepaTypa BO3AyXa ! TOHHKAETCH, a OTHOCH-
TeJbHas BJIAXKHOCTb ¢ BO3pacTaeT; BO3PACTAET TakKiKe TENJIOCOLEp-
JKaHUe BJAXKHOrO BO3JyXa 3a CYET TeMJa BOAbl, HCNApHBIIEHCT B
BO3AyX. OHAKO TIPHPOCT TEMNOCOAEPMAHUSA BO3/yXa He3HAUHTENeH
H IS NPaxTHYECKHX DACYeTOB NMPHOJHIKEHHO TIPUHHUMAETCH TeIJo-

BO3pacTaer.
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COMEP:KAHHE BJIAXKHOTO BO3AYXa TMOCTOSIHHBIM, a NpoLecc ero u3Mme-
HEHHs — aJuabaTHUeCKUM.

HcnapurenbHoe oxJaxaeHue BO3AyXa MOZXET MNPOUCXOAUTh A0
npenieia, KOrjia BO3AyX cTaHeT HaChileHHbM, a p=100%. lanbHeil-
niee McnapeHue BOJALI B BO3AYX M NOHHKEHHE ero TeMmIepaTypbl Oy-
€T HeBO3MOKHBIM. Temmneparypa BO3ayXa CTaHeT MHHWMAJbLHO BO3-
MOMKHOHN AJNS LAHHOTO caydas; BOJa NMPHOGPETAeT TaKylo e TeMe-
patypy. 2Ta TeMmmeparypa U Ha3blBaeTcs TeMIepaTypol MOKpPOro
TepMoMeTpa f, U MOXKeT ObITb 3aMepeHa TepMOMETPOM, Yy KOTOPOro
WIAPUK MOCTOSIHHO cMauuBaercs BoAol. Boja, ucnapssch ¢ nopepx-
HOCTM IiapHKa, oTOupaeT OT Hero Tenjo, H Temmeparypa WIApHKa
nagaer. MoKpbiil TEpMOMETp BOCIPOM3BOAMT Nponecc apHabaTnuec-
KOT'O UCTIapUTENbHOTC OXJakKAeHUs BO3AYXa.

B HeHacbilleHHOM BJIa:KHOM BO3/lyXe NOKAa3aHUS MOKPOTO TepMO-
MeTpa OYIyT BCerga HUKe MOKa3aHHil CyXoro TepmMoMmerpa. Pas-
HOCTb TEMINepaTyp, 3aMepeHHbIX CYXUM H MOKPBLIM TepMoMeTpamu
HasbIBAaeTCsl MCHXPOMETPHUECKOH pasHOCTbio Af,={—{,.

[Tcuxpomerpuyeckasi passHocTb OyJeT TeM OOJblIe, YeM MeHb-
IIYI0 OTHOCHTENbHYIO BJAXKHOCTh ¢ HMeeT BRAaXKHBIA Bo3ayx. Ilpn
@=100% Beauunsa Af;=0. Ha 3TOM OCHOBaHMH NOCTPOeH MpHGOP
JJIST H3MEPEeHHUS ¢ BJAAXKHOro BO3AyXa — N CHXPOMETP.
~ Anunabatuueckuil mpouecc IHPOKO HemoabsyeTess B cucremax KB
JUIST UCTIAPUTEJNbHOTO OXJAaK/AeHHsT H YBJA)KHEHHsST BO3AYyXa.

Mpumep 7. Bosnyx B xonudectBe G =15000 «xe/«, umeroninl
Temneparypy = +24° u Bnaroconepxanue d=0,7 e/xe, yBaaxKHus-
ercs B GOPCYHOUHOH KaMepe OpDOUIEHHs KOHJAUIHOHEpa N0 ¢ =
=959% peunpkynupytomeil sogoi. OnpeseuTb napaMerpsl BO3LyXa
nocne Kamepnl fy, dy, I, TeMneparypy Boabl fw u pacxon ee Gy Ha
nobasnenne B 0060pOTHBLIN uHKI. OnpenensieM Haua/abHOE TEIJIOCO-
JeprKaHue BO3AYyXa no ypasHenuio (7)

[=0,24 - £ + (597,34 0,44¢) — (i) — =0,24-24,0 +
+ (597,3 - 0,44 - 24,0) 3)’070 =6,2 kranrlKe.

Tax Kak yBJaKHeHHE BO3AYyXa OCYLIECTBJASIETCS pPeUHpKyJ/IH-
pylolleil Bogo#, npouecc Oyaer amuabatuueckum, npu [ =const;
[=1=62 «xaa/ke. Tlpemenom yBJaa)KHeHHs BO3Ayxa OyjeT
@ =100% nmnpu TemmepaType MOKporo Tepmomerpa fy, u [=
=6,2 kxas/xe. [1o ypasHeHuwo (7)

6,2=0,24 - £, + (597,3 + 0,44 - ¢,) 000



Pemasi ypaBuenne merofcMm mnoiabGopa, HaxoguMm f,=5,7°% di=
=6,9 efke.

IMpu ¢, =95% ypaBuenue (7) uMeeT BUL,

95 dx

100 1000

oTkyha t,=95,8% d,=6,7 e/ke. TemnepaTypa peunpkyJupymiueii Bo-
ILbl paBHa TeMmIepaType MOKPOro TepMomMerpa fw =1f,=5,7°.

Pacxonx Boxpl Ha JoGaBJjeHHe B LUKJI PABHO KOJUYECTBY BOJHI,
HCcnapuBneicsl NpU YBJAKHEHUM BO3AyXa, T. €. pPaBHO MNPHPOCTY
BJIATOCO/IEPKAHUS BO3LyXa

G (dy— d) 15000 (6,7

—0.7)
Gy =—-F —'— == ' — =9,0 x2/4.
v 1000 1000 /

6,2 = 0,24 - £, -+ (597,3 4 0,44¢,) —

CMmechb BAaxHOTO BO3AyXxa G, cnapamerpamu f,, d,,
[, ¢ Gy B1axkHOrO BO3/lyxa ¢ mapamerpamu fs, dg, [, HaeT cMech Be-
com G= G+ Gy. [Tapamerpbt Bo3gyxa cmecu ¢, d, / moryt 6biTh IO-
JyYeHbl C/IeAYIOIHM 06pa3oM.

Konunuecrso Temna B cMecH Q=G [+ Golo=GI; xonuyectso
Bnaru W= G,d,+ G:dy= Gd, oTkyna

Gy + Gy

[ = G ; (8)
_ Gydy + God,
d= 2000 ©)

Temnepatypy cmecH onpefefsieM, noJb3ysch ypasuenuem (7),
B KOTOPOM / W d H3BECTHBI.

INpumep 8. M3 xameprl opoureHHs KOHAUIHOHEPA BBIXOJHT BO3-
Ayx B xouuuectBe G, = 8000 xefu ¢ ¢, =+12° u ¢, =95%. Bosznyx,
NOfABAEMbIH B [IOMELIeHHe, LOJKEeH HMeTb BJarocojep:xaHue d =
=92 e/ke. [l mosyyeHHs] TAKOTO BJATOCOAEPIKAHUST K BO3AYXY
nocje Kamepbl MOAMELIMBAeTCs] HAPYXKHBIH BO3AYX ¢ mapaMeTpaMHu
t,=31,5% [,=13,b Krxaa/ke. OnpenenuTb, CKONbKO HAPYAHOrO BO3-
Iyxa HeOOXOAUMO NOAMENIATD.

Baarocogep:kaHue Bo3yXa MOCie KaMephl ONpejesseM 0 Baa-
raeMocTd ¢, BO3Ayxa mpu Temneparype 12° no mpuiaoxeHnio |1

d, =838 e/ke.
© 95

dy=—F g—_2 . 88-—84 2/xe.
100 100



Biaroconep:kaHue Hapy»KHOrO BO3AyXa ONpelenseM, MOJAb3yscCh
ypaBHenueM (7)

I, = 0,24¢, + (597,3 -+ 0,44¢,) ﬁ =0,24-31,5+

+ (597,3 + 0,44 - 31,5) =13,5 ;

dy
100
d,=9,7 e/ke.
Ilo ypaBHenuto (9) HaxomuM
g — Oudut Gede _ Gy9,7+8000-84
! G Gy + 8000
G, = 12800 xz/«

9,2

I—d-puarpamma BnakHoro Bozayxa

I—d-ynarpamma npepcrasJsier co6oil rpadpuyeckyo HHTeprpera-
1IMI0 YpaBHeHHUs] TEMJIOCOAEpPXaHHsI BJAKHOrO Bo3Ayxa (7). dua-
TpaMMa CBfI3blBAeT MeKAY cOOOH OCHOBHble MapaMeTphl, XapakTe-
pH3yIOliHe COCTOSIHNE BJIAXKHOTO BO31yXa, f, d, [, ¢ mpu onpejesel-
HOM atMmochepHOoM JAaBiaeHun Pg. Ilo 3ajaHHBIM IBYM IlapaMeTpaM
Ha /—d-puarpaMme MOXKHO ONPENE/]HTh /IBA OCTAJIbHBIX.

[—d-puarpaMma paeT BO3MOXKHOCTb ONpeAeNdTb [apaMeTphl
BJIAXKHOTO BO3/yXa, HAIVISAHO H300paKaTb IpOIecCh ero U3MeHe-
HHS, rpadHUueckd pellaTb NPpaKTHUeCKHe 3aNa4u 110 PACUETY CHCTEM
BEHTHJSUMM ¥ KOHIHIHMOHHMPOBAHHS BO3AYyXa, CYIIHJABHBIX MpOIEC-
COB, HClapuTesel, OXJafuTeJbHbIX YCTAHOBOK IPH COKPAIlEeHHH IO
MHHHMYMa aHaJHTHYECKHX PACUETOB.

Ilpu nonbsosanun [—d-guarpamMMol HeO6XOAUMO 3HAThH paCUeT-
Hoe Pg i DaHHOH MecTHOCTH, KoTopoe Hopmupyercss CHull II-T.
7—62. Ha reppuropuu CCCP pacuerkble HaBieHua Pg Haxogarcs
B npepeaax 685—760 mm pr. ¢T. ¥ HOPMHPYIOTCS C WHTEPBAJIOM B
15 mm pr. c¢1. B coorBercTBuu ¢ 3TUM H [—d-guarpaMmbl paspato-
tTanbl A Pg =685, 700, 715, 730, 745 u 760 mm pr. CT.

fIpumep 9.Buaaxubiil BO3XyX UMeeT TeMnepatypy t = + 18° BJja-
rocomepkanue d;=7,0 e/fke. Oupenenuth ero Temjaocomepxanue I
H OTHOCHTENDbHYIO BJIAXKHOCTh ¢ IpU Py =745 mm pT. CT.

Ha npsawmoi#t {;=18° Haxonum Toury I/, umetomyo d,=7,0 2/ke,
u ompepensieM [,=8,5 kxas/ke u ¢ =53%. Orcuer sHauenuil Ha
{—d-nuarpamme cnemgyer NpousBOAUTE ¢ ToYHOCTbIO mo 0,1 maq ¢, d,
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1 u no | nast @. Ilpu pemennu npaxkTuueckHx 3amay GoJbIIAS TOY-
TOYHOCTb He Tpebyercs.

Mpumep 10. Baaxueiit Bosayx umeet £, =18 u ¢;=>53%. Onpe-
AeJIUTb TeMOEPaTypy TOUYKH POCH fp , ecau Py = 745 mm pr. CT.

Ha J—d-npunarpamme HaxoguM TouKy [ u onpejejaseM AJas Hee
d;=7,0 e/ke. Tlo Beptuxkamu d=const ,7,0 e/ke NBHraeMcst BHH3 [0
niepeceyenus ¢ kpuso#t ¢=100%, roe ¢, =8,5°.

NMpumep 11. [lna yciaosuit npumepa 10 onpenenuth TeMnepary-
Py MOKpPOTO TepMOMeTpa £y .

Has touxku I naxomum [,=8,5 kxas/ke. Tlo naunuu amuabarsl
[,=const=8,5 KKaAa/Ke pBuraemcst 1o KpuBol ¢=1009% u noayyaem
Iy =12,6°

ITpotecc W3aMeHeHHsT MapaMeTpPOB BJAAMKHOTO Bo3AyXa (Harpesa-
HUe, OXJIaXKJeHHe, YBJAXKHEHHE, OCYIIKa, KOMOMHMPOBAHHBIE HpO-
neccel) usoOpazxkaercs Ha [—d-guarpaMMe JHHUEl, KOTOpas COedH-
HSIeT TOUKH C HAUaJbHBIMH H KOHEUHBIMH TlapaMeTpaMH BO3IyXa.

HarpeBanue BnaXHOTO BO3AYyXa B KaJgopude-
P aX OT HauaJbHOM ¢, 10 KOHEYHO TeMIepaTyphl £, TPOUCXOLHT MIPH
HEeM3MEHHOM BJIarocojiep:xaHun d,. Ilpouecc wuszoOpa)kaercs BepTH-
KaJbHOH npsimoli d=const, HanpasJ/erHOl BBepX OT ToukHu H xo TOU-
xu I” (puc. 1).

Ilpu HarpeBaHWH BO3AyXa [OBBIIIAETCS €ro TeMmoepatypa H
TEINOCOAePXKAHHE, OTHOCHTENbHAS BIAXKHOCTh MafaeT, MaKCHMaJb-
Hasi TeMIlepaTypa HarpeBaeMOro BO3/1yXa MOXKeT ObiTh PABHON TEM-
TlepaType rperollell noBepxHocTH Kajnopudepa. Pacxon Tenna Ha
HarpeBaHue | K¢ paBeH PA3HOCTH TEIVIOCOLEPKAHUI KOHEUHOTO H
HauanbHoro Bo3ayxa Qo=A4/=I1.—I, kxas/xe. Torma nojuelii pac-
xon nas G ke/4 Bozjiyxa '

Q=G - Al =G{.—1,). (10)
Mpumep 12. Hapy:xubiil Bo3Ayx B KoauuectBe G=31000 xefu ¢
napamerpamu ¢, =—16°% [, =—3,4 kkaa/ke noNKeH ObITh HATPET B

Kagnopudepax no t, = +24°. OnpenesuTb napamMerpbl HarpeToro BO3-
nyxa d,, I, , . u pacxon Tenna Q B kKanopudepax, ecau Pg=
=745 mm pT. CT.

Hanocum na /—d-guarpammy Touky H c 3ajaHHbIMH napaMerpa-
MH (pHC. 1) ¥ IPOBOJMM Yepe3 Hee BEPTHKAJAbHYIO NpsAimMyio d = const
J0 NepeceyeHus ¢ npamoll . = -24°. Untaem mapamerpbi HarpeToro
BOSflyX)aZ d. =0,7 e/xe, I .= +62 kraa/xe. Pacxonx Temna no gpopmy-
Jae (10

Q=G —I,y=31000 (6,2 + 3,4) = 297600 xraxr/4.
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OxnaxpageHHue BJAAXKHOTO BO3JAYyXa B NOBEpX-
HOCTHBX BO3AYXOOXJAaAHTENAX OT HAuaAbHOW I, NC
KOHEYHO! TeMNepaTtypbl fc+ MNPOUCXOAHT TIPH HEH3MEHHOM BJAr0CO-
nep:xanuu d,. ATOT npouecc Ha /—d-ararpamMmme OTPaXKAeTCsl BEPTH-
KaJbHOH npsiMoft d, = const, nayueil BHU3 OT TOUKH P.

=240

=60

160

Puc. 1. Tlocrpoesue na [—d-anarpayme npoueccoB K MHpH-
mepam 12—15. -

Ilpu oxnaxaenun magaer remiepaTtypa W TEIIOCOAEPXKaHHe BO3-
ayXa ¥ BO3paCTaeT OTHOCHUTEJbHAsI BJAXKHOCTb. llpomecc BO3MOXKeH
NP HEMPepPLIBHOM OTGOPE TemJja NyTeM NOAaud B TPYOKH BO3AYXO-
OXJIaZHTeNs XOJIOJOHOCHTEJs C TeMIepaTypol fy HHXKe TeMIepary-
pbl Bo3ayxa. IlpenenomM BO3SMOXKHOrO OXJAKAEHHS BO3AyXa MpH
d=const gBaAsETCA COCTOAHHE, XapakTepusyemoe Toukoit C” Ha KpH-
Boit p=100%. Boanyx umeer TeMnepaTypy TOUKH POCHI {c», IPH KO-
TOPOIl BAAroconep:Kanye paBHO BJaaroeMkocTd dp . OTHOCHTeNbHAS
BJaKHOCTb @, =100%.

Hanbrelilee oXJax<AeHHe BO31yXa BHI30BET YACTHYHYIO KOHAEH-
CalMIo 1apa, H BJAATOCOJEP:KAHHE BO3AyXa OGyJeT CHHUXKATbCs NPH
NOCTOSIHHOH @ = 1009% . dToT npouecc xapakrepusyercs auuueis CC”.
Temmeparypa, TelJIOCONEepXKAHHe H BJATOCOMEPIKAHHE CHHXKAlOTCS
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npu mocrossHHON @=100%. [Tpouecc CC” orpaHHuMBaeTCs TOJBKO
TeMiepaTypoil abCOMIOTHOTO HYJIA.

«Cyxofi» IIpoyecc OXJaKAeHHs BO3lyXa BO3MOXKEH TOJbKO B TOM
cjydae, KOrja TeMIepaTypa MOBePXHOCTH BO3IyXOOXJAAHTe/Is Bbllie
TOYKH pochl. ECan 3TO yC1oBHe He cOOJI0LAEeTCS, TO Ha NOBEPXHOCTH
BO3JYXOOXJIAUTeNs] IPOUCXONNT KOHIEHCAUHs Tapa M npouecc cra-
HOBUTCS «BJIAXKHBIM>.

TNpumep 13. Bosayx B xonuuectBe G=17400 xz/4 ¢ napamerpa-
MH ty=+32% @, =42%; Ps =745 mm pr. €T. OXJaxK1aeTCs1 B IOBEPX-
HOCTHOM BO3AYXOOXJNaAHTeNae 10 @, =95%. Onpenennrb napamerpsl
oxJaxAeHHoro Boznyxa (rouxu O Ha puc. 1) ¥ pacxom Xxoqaoxa B
BO3JyXooxJajaurene Qy .

Ot Touky B mpOBOAHM BEPTHKAJbLHYIO NPSAMYI0 BHH3 L0 Tepece-
YeHHA C KPUBOH @, =95%. Uutaem napamerpnl Bo3pyxa: ¢,=18,2°;
I,=12,0 kxaa/xe. Pacxon xojona aHaJOTHYHO pacxoly Temja IO
dopmy.e (10)

Qe=0AI=G,—1,)= 17400 (15,4 — 12,0) = 59160 xrax/4.

Npumep 14. Bosnyx B koauuectBe G=24200 ke/4 ¢ mapamerpa-
MU b, = +4-26° @, =52%; Ps=745 mm pr. 1. HEOOXOAHMO OXJIAAHTh
B NOBEPXHOCTHOM BO3AyXOOXJaAHTEJe N0 TeMmnepatypsl f¢ = +6°.
Onpenenntb napaMerpbl OXJaXKAEGHHOTO BO3AYyXa U pPACXO0] XOJIO-
aa Q.

Hanocum Ha [—d-nuarpamMmy 1ouky P (cM. puc. 1) u IpoBOAUM
BePTHKANBHYIO NPSIMYIO BHH3 A0 Toukd C’ mepeceuenuss ¢ OpsAMOi
tc=+6° Touka C’ nexur Huxe Kpusoii @=100% 3a mnpenenamu
AKTHBHOTO 10Js1 [—d-aHarpaMMbl. DT0 CBHLETEJbCTBYET O TOM, 4TO
BosAyXx c f¢ =+6° dp =11,0 ¢/ke cymecrBoBath ne MoxKer. I1po-
uecc oxJaxaAeHusa 6yaer npoxoduTh A0 Touku C” Ha kpHBO# @=100%
U jajiee mo 3Tofl kpuBoi A0 touku C, xoTopasi umeer d. =58 2/«ke;
1c=49 xkraa/ke.

Pacxoa xonozna

Q=G (Ip —1Ic)=24200(12,9 — 4,9) = 193600 wrar/x.
B npouecce oxXJaxXAeHUA M3 BO3AyXa BbilajaeT KOHAeHCAaT

1
W= G, = do) 155
B touke €’/ nonyyaem temnepaTypy TOUKH pochi for =15,1°.
Ocywka BJaxHOro Bo3Ayxa a6copbGeHTaMH NPOXOAHMT
6e3 moaBsoAa ¥ orBoAa Tensa (aauabartuyecku). [Ipoumecc ocymiku
orobpaxaercst Ha /—d-nuarpamme npamoit /=const, manpasaen-
HOJ BJeBO M BBepX (mpsiMast bJ[ Ha puc. 1), npuyem Bjarocomepxa-

—24200(11,0 — 5,8) T&W — 125,8 Ke/4.
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HHe BO3J4yXa U OTHOCHTE/bHAA BJAXHOCTb CHHXKAIOTCS, a TeMIepa-
Typa BO3JlyXa BO3PacCTaeT, TdK KaK B Iponecce abcopObuuM NPOUC-
XONHUT KOHJeHCALHUst mapa Ha NoBepXHOCTH abcopbOeHTa H OCBOGOXK-
JleHHas CKpbITasl TEMJOTa Napa MepexXOoAHT B SIBHOE TeIlIO.

Tlpenesiom 3TOrO mpouecca ABJASETCS TOYKA IepeceueHuss OpaMol
I'=const c opannaToil d=0. Bo3nyx B 3T0il TOUKe CYXOi, NOJNHOCTHIO
0CBOOOKAEHHBIH OT BJArH.

Mpumep 15. B xaGune Buimeasiercst W =06 xe/u Baaru. duas
yAaJeHHa Baaru IIOJAaeTcs pelHpKyaupyomui so3nyx G =200 xe/u.
M3 xabuHbl BO3AYX BBHIXOAMT C MapameTpaMu [5=25° @z=280Y%.
PeluprynHpYIOLMI BO3AYX OCYLIAeTCsl CUJHKAarejeM H BHOBb HO-
npaercsl B xa6uHy. Onpenenutb napaMeTpbl Bo3ayxa B Touke [ (cMm
puc. 1) npu Bxome B Kabuuny. Pgs=745 um pr. CT.

Ha [—d-nuarpamMMy HaHOCHM TOYKy b W onpenensiemM BJaaroco-
nepkanne posayxa dg =16,4 e/ke. [Ipouecc agnabaTnueckKod OCYLIKH
BO3/lyXa OyneT MpoXOAnTh 1o JHUHUHN [=const=175=16,0 kxar/ke.

B ka6une KaxkKzAblfl KUJOTpaMM BO3JAyXa NOIJOIIAeT BJAAry B KO-

w 0,6
sudyectBe Ad =— 1000 = —— - 1000 = 3,0 ¢/xe.
a 200

Taxoe Ke KOJAUUECTBO BJATH JOJKEH IOT/IOIATh CHIHKATeb, 103-
TOMY KOHEYHOe BJjiarocojep:anue Bosayxa Oyaer dy=dp—Ad=
=16,4—3,0=13,4 2/xke.

Haxomum rtouxky [ ma mnepeceuenun Junuu [=16,0 xxaa/ke ¢
BepTUKanblo d=13,4 e/ke u HaXOLUM OCTa/bHble NapaMeTpPbl BO3-
nyxa: t ;=35% @, =43%.

Anguabatuueckoe yBJNaxXHeHHE H OXJAaxKAeEHHE
BO3LyXa OT HAYaJbHOTO COCTOSIHMS B Touke H [0 KoHeyHOTO B
Touke K OTpaxaercs Ha I—d-puarpamme npsmoi [=const (puc. 2),
HanpaBJeHHOH BHHS.

[Iponecc mpouCXOAuT NMpU KOHTaKTe BO3/yXa C BOJOH, HOCTOAH-

HO pelupkyJaupyioumeli B 060poTHOM uukJe. TeMmmeparypa BO3AyXa
IpH 3TOM IajaeT, BJAAroco/ep:KaHHe U OTHOCHTENbHAsl BJAXKHOCTb
Bo3pactalor. IlpesesoM mpouecca sBasercs Touka K’ Ha KpHBOH
@=100%, KoTopasi sBJsSETCA TEMIEPAaTypOH MOKPOIO TepMOMeTpa
v - OIHOBpPEMEHHO 3Ty XKe TeMHepaTypy npuobperaer peuUpKyIu-
pylowas Boga ty, T. €. ty=t¢, =fw. B peasbHbX aguabaTHuecKHX
nponeccax oxJaxKJIeHHS H yBJaXHeHHs BO3AYyX He NOCTHTaeT npe-
JleJIbHBIX 1apaMeTpOB, IIPH 3TOM & >4, ; ¢, < 100%.

Mpamep 16.Bosnyx B koanuectse G=21800 xe/4 c napameTpaMu
£.=220°% d.=0,8 e/xe; Ps =745 mm pr. CT. yBIAKHsIeTCH B alua-
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6atnueckoil KaMepe OpOIeHUst 0OOPOTHOM PelHPKYJANDYIOLIell BOJOH
10 @, =95%. Onpenenurb mapaMerpsl YBJAXKHEHHOTO BO3AyXa [y,
dy, KOJHUYECTBO HCTapHBIIeics BOLbI, KOTOPYIO HYKHO N06aBJSTH B
060pOTHBIH LUK, U TEMIIEPaTypPy MOKPOIO TepMOMeTpa.

Ha I—d-puarpamme Haxonum touky I” (puc. 3) ¥ mpoBOAUM alH-
abary no [.=const=>5,8 xxaa/ke 10 nepeceyeHusi ¢ KPHBOH @, =
=95% B Touke K. Haxomum mapamerpnl Bo3nyXa £,=8°% d,=
=6,5 ¢/ke.

KodaruecTro ucnapusmeiicsa BOAb

W=0GAd — G, — d,)=21800 (6,5 — 0,8) -— 124260 2/4.

Heo6xonumo pobaensite B oGopoTHbIE nuka Gw=124,26 xe/u
BOJBI.

HNanee npopomxkaem npsumylo 'K po avauun ¢=1009% (Touka
K’) u HaxoguM TeMmIepaTypy MOKpOro Tepmomerpa f,=17,7°.

Ipumep 17. B paboyeit 3oHe mnoOMen[eHHsT NeXa TeKCTUIbHOM
¢habpuku HeoOXoAuMO obecrednTb £, =22°% @, =70% npu Pg=
=745 mm pr. cr. lpurounnit Bosayx G,=17600 xe/4 umeer BJI1aTO-

74

/’ q

Puc. 2. Hsobpaxkeune na [—d-nuarpamme Jgydeil pasiauyHbIX
IPOLIECCOB H3MEHEHHs NapaMeTpoB BJAXKHOIO BO3AyXa.

conepxkanue d, =0,9 e/ke. YpiaxHeHHe BO31yXa B LleXe MPOU3BONHT-
€ MECTHOH CHCTeMOH IyTeM pacrblieHHs BOJONPOBOJAHOH BOJAK C
NoJHbIM ee ucnapeueM. OnpefenuTs, ¢ KaKofl Temmeparypol £
HOJIXKeH II0JaBaTbCs B TIOMELIEHHE BO3AYX H KaKoe KOJHYeCTBO BOJbI
HeoOGXOAMMO NOAABATh U3 CHUCTEMBI AOYBJAXKHEHHS.
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IIpn ucnapeHuu BOABI B BO3AYX TNOMeLIEHHsI TENJOCOAEpXKaHHe
ero GyJAer NOBBIIATLCH 3a CYET TENJIOCOACPKAHHS BOMAbl, OAHAKO
HACTOJbKO HE3HAUYHUTENbHO, UTO B NPAKTHYECKUX pacyeTax HM Ipe-
HeGperaloT W INPOLecC YBJAXKHEHHS BO3AyXa CUWTAIOT anuabatu-
YEeCKHM.

Haunocum na I—d-puarpamMmy (cM. puc. 3) Touky B H OT Hee IIpo-

J BoAuM JuHHIO [=const o nepeceye-
4,494 HUS C JAMHMEH BAATOCOAepMaNHA d =
o =0,9 e/ke n HaxoauM Temneparypy

Toukd {7 ¢, =49,4°, Pacxox Bojabl Hod-
KeH ObITh
1
W=0,d,- d)) ——=
wldy- ) =
= 17600(11,8 - 0,9 BELIL
e | ( ) Towo
48

= 191,9 x2/4.

Henaem nposepky TOUHOCTH [PO-
BeIEHHOTO pacyera 1o ajguabaThHuec-
KoMy npoueccy. Kaxkablii KHIOTpama
Bo3ayxa noraorua saard W,=118—
Puc. 3. K npumepam 16 u 17. —0,9=10,9 ¢. Ecant npuusts temmnepa-

TYypy Bodnl fw=20° To LpHPOCT TenJo-
COLepkKaHusl BO3AYXa 34 CYeT BOHbI COCTABHT
10 9

I = o tw = -1
1000 Cwity 000" 0-20=0.2 rraajxe,

T. €. TEeIJOCOJepKaHne BoO3gyXa B Touyke [I [OMKHO OGbiTh HA
0,2 kxkaa/ke menbie (Touka /7). HonyqaeM TeMnepatypy ¢mp=48,6°%
omubxa 1,69%. ‘

Ilpn KOHTaKTe BJIAXKHOIO BO3AYXA € OTKPUITGH TODI[RISITBIO
BOJB, TeMIepaTypa KOTOPOIl OTJIHYAeTCH OT TeMMepaTyphi MOKpOro
TEpMOMeETpa BO3JyXa, BO3HHKAeT NOMXHTPONHYECKHI mpo
Lecc Temyio- ¥ Maccoo6MeHa MexKAY BO3AYXOM It BOAOR, T. €. H3IMe-
HSieTCH TENJIOCONeprKaHHe W BNATOCOAEpXKAHHEe BO3AYyXa. Xapakrey
fpouecca H3MeHeHHs MapaMeTpoB Bosznyxa 3aBHCHT OT TeMIeparyv-
pbl BOALL

Ecan npauaTe, ¥to TeMiepaTypa BOAL fw OCTaeTcsl HEHIMEHHOMN,
TO Ha /—d-auarpamae NMOJAHTPORHYECKHIT npouece H3o6pa3uTCs NoM-
MOJ, COEAHHAIOLIEN TOYKY HAUAJbHOFO COCTONHHS BJAXHOTO BOT1y-
Xa ¢ TouxkON na Kpusoit ¢ =100 npn Temnepatype, panHOi fg. ITa
TOYKa llaeT NapaMeTPhi HACLILEHHOTO BO3AyXa NpH TeMnepa ype

LAY
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BOJbl, T. €. OHA OTPaxKaeT COCTOSIHHE MOTPAHWYHOTO CJOsI MeXAY BO-
HOH M BO3IYXOM, C KOTOPBIM IPOHCXOHUT TEII0- H MaccooOMeH.

daxTHyeCKH TemIleparypa BOJbl B Macce OTJHYAETCA OT TeMIle-
paTypsl Ha ee NMOBEPXHOCTH, OAHAKO AJSI pellleHus] NHPaKTHYECKHX
3allay u MOCTPOCHHA MpoueccoB Ha /—d-AvarpaMme TeMneparypa
BOALI NMPHHHMAETCsl PaBHOM TeMIepaType HACLILEHHOTO BO3LyXa B
norpanuudom cjoe. [IpuHnMaeTcn Takxe, yTo TeMngparypa BOMbI
[IOCTOSTHHA, XOTAl B HAEHCTBHTEJNBHOCTH OHA H3IMEHSETCH B Npouécce
KOHTAKTa ee € BO3YXOM.

flonuTponnueckie nmpouLecch ONPH TemMneparTy-
pe BOAL HHXe TeMnepaTypbl MOKPOTO TepMOMeET-
pa (lw <{,) OPUBOAAT K MOHHKCHHIO TENJOCOAEpKAaHHA BO3AYXa.
Ecan Boaga nmeer teMnepatypy {w, {CM. pHC. 2) H3MCHeHie napaMer-
poB BO3Ayxa oTpaxkaetca npsimoit H/. Tipu stom npouecce Tevme-
patypa M TenJocomepiKauwe Boanyxa OyayT naparb (£ <{,; 11<l,),
a BJyrarocojepiaHde W OTHOCHTCAbHAS BAAXIOCTb OYAYT BO3pacTaTh
(di>=d,; ¢1>¢,). Bosayx 6yleT yBAaXKHATbCA 3a CUCT HCMAPEHHS
BOIBI.

[pu Temnepatype BoAsl fw,, paBHOH TeMmepaType TOUKH DPOCI
{,, nponecc byner HzobpakaToca npsmoit H2. Temnepartypa u Ten-
JMOCOEPIKAHKC BO3AyXa OyyT nagats (f2<fty,; {2<[,), a oTHOCH-
TEAbHAA BAAMKHOCTL GYRET BO3PAcCTaTh (P,>> 9, ) NMPH HEH3IMEHHOM
BJarocolepxxanui Bos3ayxa (dy=d,).

[Tpu cuuKkenun Temnepatypbl BOAb 10 /w, mpolecc H3oGpasutes
JauuHelt A3 — rtemnepatypa, TenJoCoAepKaHHe H BAATOCOAEPKAHHE
Bo3ayxa OyayT najatbh (<!, [:<i,; ds<d,), a oTHOCHTENbHAS
BAAXHOCTbL BO3PacTath (%; > ¢4). :

[Ipsn pasnbHefiwieM CHHXXEHHH TeMNEpaTypbl BOAbLI HACTYIIHT MO-
MEHT, KOT/la JIy4 fpolecca CTaHeT KacaTeaAbHBIM K KpHBOH @ =100%.
[Tpu 3ToM TemnepaTypa BOAbB Oyaer fw, , a mpouecc u30GPA3UTCH
npsamoit 4. HanpapiacHue 3T0# JHHHN ABAACTCA NpPeAeAbHLIM LS
npotteccos o6paboTKH BO3AYXA BOAOM. XapaKTep H3MEHEHHA HA%aab-
HbIX flapaMeTpos Bo3Ayxa OYZeT TaKHM ke, KaK INpH lpoiecce.
nioOpaxennom npsamoit H3.

[MMoanrTponuueckue mMpoueccs NPH TeMunepary-
pe BOJAW BBWe TeMnepaTypb MOKPOTO TepMO-
MeTpa (fw >¢,) NPHBOAAT K NOBLIUEHHIO TENJIOCONEPKAHUA BO3-
Ayxa. Ecan Boga wuMeeT Temnepatypy fw, (cM. puc. 2), npouecc
3MEeHEeHHA napaMeTpoB BO3lyXa oToOpaxaeTcs Jaydom H6. [lpu
3TOM TeMmepaTypa Bo3ayXa nazgaer ({; <{, ), a TenaocoaepkaHie,
DJATOCOAepXKAHNE i OTHOCHTENbHAN BAAMHOCTb Boapactalor (/¢>1,;
de>dy; Pe>Pu).
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Korpa temmepatypa BOJbl CTAHOBHTCS DPaBHOH TeMHepaType BO3-
AyXxa To cyxomy tepMmomerpy (fw,=1{,), npouecc 6yAeT OIPOXOAUTH
no Jayuy /7 npu t=const=t¢,. [lpn 2ToM Tenmocogep:kaHue, BJaro-
coliepKaHUe M OTHOCHTe/]bHAas BJAXKHOCTb BO3ldyXa OydyT BO3pac-
ratb (I1>1y; di>d; @71> ).

HanbHefiee MoBbilIeHHe TeMNepaTypbi BOIAB Bhlie f, H3o06pa-
suTcs Jydom HS. Tlpu atom mpouecce Bo3pacTaloT BCe IapaMerphl
BO3AyXa, BO3AyX HATpPeBaeTCs H YBJaXKHseTCs HarpeToil BOLOH. DTOT
npouecc Moxker ObTh IPUMEHEH B THAPOKaJopUdepHbIX YCTaHOBKAX,
rjle B Npollecce HEMOCPENCTBEHHONO KOHTAKTa HarpeToil BoJbl H BO3-
AyXa MOXKeT ObITb HATPET U YBJaxKHEH BO3AYX.

Tlpenena sromMy mpoleccy HeT, Tak Kak Npu MaKCHMaJbHOl TeM-
nepatype Bozabl 100° (Bce mpollecchl paccMaTPUBAIOTCS NpPH aTMOC-
(dhepHOM [ aBJIeHHH) He CYILeCTBYET HACHIIIeHHOTO BJIAXKHOTO BO3NY-
Xa W BCE pacyeThl U MOCTPOEHHA MPOLECCOB NPOU3BOAATCA AJfA eAH-
HUIBI KOJIMYeCTBa BO3JyXa, paBHOH | xe cyxoro Bo3Ayxa nawoc d 2
napa.

W3 puc. 2 BUAHO, UTO BCE BO3MOXHbIE NpPOLECCH H3MEHEHHd
BJAXKHOTO BO3JAyXa MOMKHO pasienuTb Ha [—d-guarpamMme Ha YeTbl-
pe XapakTepHbIX CEKTOpa:

cektop I — mpoueccsl, B KOTOPbIX HNPOHUCXOAHT IOBBIIIEHHE Tel-
JIOCOEpIKAHUSl H yBJAXKHEHHE BO3AyXa NpH KOHTAKTE BO3AyXa C
BOJOH MpH TeMmnepatype fw >1, ;

cextop II — mpoueccsl oCymIKa BO3[4yXa C NOBBLIIIEHHEM €ro Tefl-
JocofiepkaHusi. Takue NMpoleccsl BOSMOMXKHBI MNDU NPUMEHEHHH XH-
MHUUYECKHX NOTJIOTHTENEll BJATH C OJHOBPEMEHHBIM IOJLOTPEBOM BO3-
JyXa U BCTpeualoTcs KpalHe pelKo,

cektop I1I — mpoueccyl ¢ yMeHbIIeHHEM TeNJIOCOJEP#KAHNA H BJa-
rocofepKauus BO3nyxa. VX MOMXHO OCYL[eCTBUTb IIpH KOHTaKTe
BO3/lyXa C BOJOM IPH TeMIEpaType ee HUXKe TOUKH pochl (fw>1,);

cextop 1V — mpouecch MOHMKEHHS TellJIOCOMePKaHHs BO3AyXa C
OHOBPEMEHHbIM VBJaXKHeHHeM. Taxue Ipolecchl MOXKHO OCYIIecT-
BUTb [IPU KOHTaKTe BO3[AyXa C BOLOH HpPH TeMIepatype ee MexIy
TOUKOH POCHI M TeMIepaTypoil MOKporo Tepmomerpa (f,<fty <f,).

I'panunamMu Mexay CEKTOPaMu SBJSIOTCA JHHUE ITOCTOSTHHOTO
tenyocofepxkauus (/=const) u Biarocogep:xanus (d=const) n
Has Touku H sto nuuun I, =const u d, =const.

Besikuit mpouecc W3MEHEHHS COCTOSIHHS BJAXKHOTO BO3[yXa CO-
NPOBOXKAACTC H3MEHEHMEM €ro TemJIOCOAePkKAHHA Ha BeJHYHHY
Al u BNarocofiep:kaHHs Ha BEJHUHHY Ad, nmpuyeM 3HAYeHUS 3THX
BeJJMYHH MOT'YT HMeTb JINGO 3HAK ILIIOC (MpHpalleHre), JHOO MUHYC
(cHukenune), nuGO OHU MOTYT GLITS PABHBI HYJIHO.

18



o Af
Yraosoft macmwtab B /[—d-guarpaMme HAH OTHOUIEHHe v

OJHO3HAYHO OMpEfeseT XapakTep mpolecca H3MEHEHHS BJAXKHOro
Bozayxa. Bosabiie abcomoTHbIE 3HAYUCHHS ITOTO OTHOILEHHS Xapak-
TEPU3YIOT «TEMJOBbIE» MPOLECCH ¢ NPEUMYIIECTBEHHBIM H3MEHEHHEM
TEMJIOCOAEPIKAHHSA BO3[yXa, MaJdble 2HAYeHHs XapaKTepH3yloT
«BJIAXKHOCTHBIE» TMPOLECCH C NMPEHMYIECTBEHHBIM H3MEHEHHeM BJja-

TOCOoLepKaAHNSA. Bennuuna AF Ha3bIBaeTCs TENJOBJAA2KHOCTHBIM OT-

HOILEHMEM IIpoliecca M3MEeHeHHS BJAXKHOTO BO3AyXa, a mpH H3o6pa-
JKEeHWH mponecca JyyoM Ha [—d-muarpamme — yrJioBbiM KO3{Ppu-
LIHeHTOM

e= 4 1000 xraa/re.
Ad

V3meHeune napaMeTpoB BO3AyXa BHYTPH IOMelNeHHiI 00yc/oB-
JIEHO HaJuuydeM H3ObITKOB JIHOO HEJLOCTATKOB Telya =+ () Hu BbIIele-
uuem Baaru W B «xe. Ilpupoct Tensocogep:KaHusi BEHTHAALUOHHOTO

Bosnyxa Al==+ % , TIPHPOCT BJjarocojepxanus Ad= - WG/ - 1000.

Ten/oBJIaXKHOCTHOE OTHOLIEEME MAJSI NPOLECcca BHYTPH MNOMen[eHus
no gopMyie
Al
e=——- 1000 = + < KraAlKe, (1)
Ad W
T. €. YIJ0BOi K03((UIMEHT paBeH OTHOIIEHHIO H30LITKA Temsa K Bbi-
HeNeHHsIM BJIATH.
Kaxpaomy sHayeHuIO & B KOOpAMHATHON cerke [—d-gHarpaMme:
OTBeYaeT Jyy, HanpaBJeHHbIH NOJ ONpeleJeHHbIM YIJIOM, 00yC/I0B-

. Al
JICHHBIM BEeJUYHHOU ——A—d— » NTO3TOMY MMeEETCd BO3MOXKHOCTb HOCTPO-

UTb YIJ0BOH MacmTab, Ha KOTOPOM YKAa3bIBAIOT HalMpaBJeHHS JY-
Yei, COOTBETCTBYIOILHMX ONpEeeseHHbIM 3HAUYEHMSIM YLJOBOrO KO3d(-
dbuuHenTa.

Yraosoit macmitab nsobpaxaercs Ha [—d-muarpaMMe OTpes3Ka-
MU Jydefl Ha paMKe MOJst AHArpamMMbl, Ha KOTOPHIX yKa3aHpl 3Haue-
HUS ¢ (CM. mpusoxenue 4).

Hns agunabaTuyeckoro mpouecca yB/aaxKHEHUs BO3AyXa (mpouece
HK, puc. 2), «cyxoro» HarpeBanus Bozfyxa (npouecc 49), «cyxoro»
oxXJaxneHus Bosiyxa (mpouecc H2) u anna6aTHyecKol OCyIIKH BO3-
Ayxa (mpouecc H [0) yrnosoii macmtal BbIPA3HTCS CAeLyIOMHM 00-
pasom:
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K___A___ 0 =0; gy = AL_+OO,
4+ Ad + Ad +0
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Mpumep 18. B paGoueii 30He momenieHHss HeoGxoxumo obecrme-
upTh £,=23°% 9, =60%. [IpuTouHBIll BO3AYyX NOJXKEH HMeTh TeMiie-
patypy ¢, =17° T. e. paboyasi pasHOCTb TeMIepaTyp COCTABJSET
At,=1y—1t; =23—17=06°. Ma3fuiTkM Temna B nomemeHun Q=
=44000 xxaa/«, Bhiftesnenne Baary W =32 ke/4. Onpenenurs napa-
MeTpbl  PACXOJ OIPUTOYHOTO BO3LyXa.

Hanocum na /—d-guarpamMmy Touky B (puc. 4), Haxonum dp=
=10,8 2/ke; [ 8=12,1 xraa/xe. OnpenenseM BeJUYHHY YIJVIOBOTO KO-

5 addunuenta mporecca 1o

/’ dopmyae (1)

TRTI L, Q 44000

£ s E= — - = — .
B w 32
<

-
s

Y

= 1375 wraa/xe.

%+
%T,,;;j/ HaxoauM 3Ty BeJHYHHY Ha
& yrjaoBoM Mallitabe U IIPOBO-
RUM Y4 B HYJEBYIO TOYKY AU-
arpammbl (puc. 4). Yepes Tou-
Ky B nposomuMm npsaMylo, na-
pasJIeIbHYIO 3TOMY Jydy. DTC
u Gyzmer suHus I mpouecca us-
MEHEHHs COCTOSTHUSI BO3AyXa
B nomewenuy. Ha aunnu I B
W MeCTe fiepecedyeHHst ¢ NpaAMOll
¢, HaxopuTcs Touka 11, xapak-
Puc. 4. K npumepam 18 u 19. TE€pHU3YIOLlasi mapaMerphl NpH-
TOYHOI'O BO3JAYXa.

Tak Kak, cOIVIacHO 3aJlaHUIO, MPUTOYHBI! BO3AYX [JOJNKEH HMETb
TeMnepatypy f,=17°, mapamerpsl Touku /I OyAyT CJeLyIOLIHE:
d,=89 e/ke; [,=9,49 kxans/xke. Kaxapn#i xujsorpamm HIPHTOUHOTO
BO3/yxa accumuiupyer temno Al =1I1,—I, u snary Ad=d,—d,, no-

3TOMY HeOGXOAMMBIfl pacXof TIPUTOYHOTO BO3Ayxa Oymer G= AQ—,

230
£°200
ta=170

dp’ZJ

de=ff \ \ \

v

6o G= —- 1000.
Ad
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44000 82,0
12,1—9,49 10,8 —8,9

Mpumep 19. B nomewmenun neoGxomumo ob6ecneuntsh £, =20°
@ »=50%; BnaroBoimenensnss W=52 ke/u. iMeeTcs HeZOCTATOK Tel-
Ja (orpuraresbHble H3GBITKH Temna) Q=—17000 kxaafe. Onpene-
JIUTb NapaMeTpbl TOUKH I M pacXox NpPHUTOYHOTO Bo3Ayxa G, eciH
BJIATOCOMlePIK aHUe IPUTOYHOTO Bo3ayxa d r=1,1 e/ke. ;

Hanocum wa /—d-nnarpammy (puc. 4) Touxy P n maxomum I,=
=9,31 kkanr/ke; d,=175 e/ke u onpejensieM YraoBoOi KO3(p(HIHEHT

Q — 17000

npouecca B INOMEIIEHUH go= R = — 327 «kKaa/xe.
Haxonum 5Ty BeqMUMHY Ha yrioBoM MaciitaGe W MPOBOAMM Jyd
€2 K HYJIEBOH TOYKe auarpammel. [TapasnenbHo emMmy W3 TOuKH P mpo-
BOAMM NpsMYIO 2 o Nepecedenus c-jguuHell d=const=1,1 e/ke. 1o
6yner rouka [, xapak-
Tepusyiolas  mapa-
MeTpH  NIPHTOYHOTO
BO3/yXa4. Haxonum
tr =44,4°% I. =114
kkaa/ke. Heobxomu- =2

MBIHl pacxol BO3IyXa t;’iaj

416

G2 — Y 1000~ i
A7 Ad

_—17000
9,31 —11,4 93
52
7.5—1,1
X1000=28125 xe/x.
CMmemuBas (249
BAAXHBH B O 3-
1yx Ga c napamer-
paMH TOUKU A Puc. 5. K npuMepam 20 u 21.
(puc. 5) ¢ Bo3myxOM
G5, UMeILM TMapaMeTpbl TOukd b, mosyuuM TapaMeTpbl CMecH,
Xapakrepusyiousecss kakoii-ro toukofi C, nexaileil Ha npsmoi AB.
Korxkpernoe nogoxenue Touxy C onpenensieTcss COOTHOUIEHHEM KOJIH-
yectB G4 W G5 cMelIMBAEGMOTO BO3yXa — To4Ka C JeJur NMpsaMyio
AB Ha orpeskH, AJIHHA KOTOPBEIX 0GPATHO MPOMOPLUHUOHAJIbHA KOJNHYE-
AC G
GA

- 1000 = 16842 re/u.

X

CTBY BO3AyXa B CMeCH, T. e.—C—E— ==
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