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1 Pacuer ropenus TorimBa

[enstMmu pacdyeTa ropeHUs] TOIUTUBA SIBISIOTCS: OMpPENEICHUE HU3IIEH TEIUIOTHI
CropaHusl TOTUIMBA, TEOPETUYCCKH HEOOXOAMMOE KOJMYECTBO BO3MyXa MJIsS CTOPAHUS
TortuBa (rpu KodhduimenTe n30bITKa BO3ayXa o = 1), cCOCTaB M KOJIMYECTBO MPOAYK-
TOB CTOpaHUs TOIUIMBA (ABIMOBBHIX Ta30B). B 3TOM ke pacuere ompenenM Takue Xapak-
TEPUCTUKHU, KaK: W300apHas M M30XOpHasl TEIIOEMKOCTH BO3AyXa, TOIJIMBA U MPOIYK-
TOB CrOpaHus Ipu o = 1; MOJISIpHBIE MaccChl BO3[lyXa, TOIUIMBA U MPOIYKTOB CTOPaHHSI
npu o = 1; TUIOTHOCTH TMPU HOPMAIBHBIX YCIOBHUSX BO3MyXa, TOTUIMBA M TMPOTYKTOB
cropanus nipu o = 1. [Ipu pacuerax npumeM cIeAyIOMIUA cOCTaB cyxoro Bo3ayxa: 21 %
00. kucnopoaa u 79 % 006. azora.

Pacuer o6bema kucmopoaa HEOOXOAMMOTO JJISI CKUTAHUS | KT )KHIKOTO TOTUIMBA

BegeM o hopmyie [9, ctp. 16]:

3

M
Vo, = 0,01-[1,867-CP+5,6-HP+0,7-SP—0,7-0P] = — (1.1)

rae CP,HP, SP,0P — MaccoBble 10/IM KOMIIOHEHTOB (B MPOLEHTAX) B JKUIKOM TOILIMBE
(MpUHATHI IO UCXOIHBIM JaHHBIM).
Pacuer TeopeTnuecku HEOOXOIMMOTO KOJIMUYECTBO CYXOro BO3AyXa JAJIsi CrOpaHUs

TOITMBA BeeM 1o dopmyite [9, cTp. 16]:
3

L& =1 +k)V,, = X (1.2)
KT
rae k=79/21 = 3,762.

PaccuntaeM TeopeTHYECKM HEOOXOAMMOE KOJIMYECTBO BIAKHOTO BO3AyXa IS
cropanus TomauBa. st sToro mo temmeparype Bosayxa (i) ompemeiarM gaBieHHE
HACBIIICHHUS MapoB BObI [15]

py, = Mlla

[TapumanbHOe [aBleHHE BOMASHBIX MAPOB BO BIAKHOM BO3JYXE PAacCUMTAEM II0
bopmyie:

Pn=¢  py = Mlla (1.3)

rac ¢ — OTHOCUTCIIbHAA BJIAJKHOCTB BO3/1yXad (HO HCXOAHBIM I[aHHBIM).
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Bnarocoz:ep;xaHI/Ie BO34YyXa, BRIPAXKCHHOC B I'paMMaXx BJIalrd Ha KWJIOI'paMM CyXO-

ro Bo3ayxa, paccunrtaeM 1o ¢popmyie [16, ¢. 279, cp. 281]:
Pn T
Pg — Pn B KT (14)

re Ps — IaBJICHUE BO3/lyXa (M0 UCXOAHBIM TAaHHBIM).

d=622-

BJ'IaI‘OCOI[ep)KaHI/IC BO3JyXad, BBIPAKCHHOC B I'paMMax BJIal'l Ha M3 CyXoro Bo3ay-

Xa IPU HOPMAJILHBIX YCIOBHUSAX, PACCUMTAEM II0 (POpPMYJIE:
CB F
g =d-py = e (1.5)

rae pe = 1,293 kr/m® — mnotHOCTH cyxoro Bosayxa [16, ctp. 318].
Pacuer TeopeTHyecKr HEOOXOIUMOTO KOJIMYESCTBO BIAKHOTO BO3yXa JJIs Cropa-

HUS TOIUIMBA BegeM 1o gopmyie [9, ¢. 15, cp. 16]:

3
M
¢ = (14000124 g™)LF = — (1.6)
Pacuer 00beMOB OTJENBHBIX COCTABIISIONINX MPOAYKTOB CropaHus rnpu o = 1, Be-
JieM 1o cienyromuM hopmynam [23, ctp. 17-18]:
3

M
V% =0,01-1,867CP = — (1.7)
KT
S0 M’
V%% =0,01-07-SP = — (1.8)
KT
3
M
Vp*? =001(112- HP + 1,244 - WP+ 0,124 LF) = — (1.9)
N. M3
Vp2=001-08NP+k- -V = — (1.10)

BbIxo[1 MPOYKTOB CropaHus MpU CKUTAHUM | KI JKUJIKOrO TOIUIMBA MpH o = 1,

paccuuTtbiBaeM o hopmyie [9, ¢. 17, ctp. 17]:

3
M
Vo=V + Vg 2+ 170 +1p = — (1.11)

Paccuntaem coctaB (0ObeMHBIC JOJIM OTACIBHBIX T'a30B) MPOAYKTOB IOJIHOTO

cropanwus rpu cxuranuu 1 kr ¢ a =1 [9, ¢. 18, cp. 18]:
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€O, =-2—-100% = % (1.12)

S0, =-2—.100% = % (1.13)

H,0

H,0 = OV -100% = % (1.14)
0

N,

v
N, = “’/ +100% = % (1.15)
0

PaccunTaem HU3IIYIO TEIUIOTY CropaHus TOIwIMBa mo gopmyiie [9, ctp. 10]:
k/x
QF =339-CP+1030-HP — 109 (OP — SP) — 25-(9- HP + WP) = f—r (1.16)

Paccuntaem TCPMOANHAMUYICCKUEC XAPAKTCPHUCTUKKU BJIAJKHOTO BO3YyXa M IIPO-

AYKTOB ITOJIHOT'O CT'OPpaHM:A TOILJIMBA IIPpHU O =1.

PaccunTaem coctaB BIaKHOTO BO3ayXa MO (hopMyIam:

NE® = 7% = o (1.17)
2 714000124 g '
21%
05 = =9 1.18
2 7 1+0,00124- g o (1.18)
g,0m = 200128 g7 g0 o (1.19)
2¥ T 140,00124- g o '

PaccunTaeM MoIsIpHYIO Maccy BIIaKHOTO BO3yXa 1o (opMmyiie:

KT

Uy = 0,01 - (uy,N3® + 110, 05" + py,, - H,0°) = (1.20)

KMOJIb

rae Uy, = 28 Kr/ KMOJib, U, = 32 Kr/ KMOJIb, [y, = 18 KI/ KMOJIb — MOJIAPHBIE

MacCCbl COOTBETCTBCHHO a30Ta, KMCJIOPOJa U BOJASAHOIO I1apa.

PaccunTaem MmIOTHOCTH BIAXKHOTO BO3ayXa IIPH HOPMAJIBHBIX YCJIOBHAX I10 (1)0p—

MyJIe:

Pe= 357" (1.21)

Jlucm|
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YILCJILHBIC MOJISIPHBIC H306apHy}0 U HM30XOPHYIO TCINNIOEMKOCTH BJIA’)KHOT'O BO3-

AyXa paCcCUUTBIBACM, KaK I CMCCH JIBYXATOMHBIX M TPCXATOMHLIX I'a30B IIO (1)OpMy-

JIam:
K/

pcys = 0,01 - H,0% - 33,258 + 0,01 - (N;® + 03°) - 29,101 = e —— (1.22)
K/

Ucys = 0,01 - H,0®® - 24,943 4+ 0,01 - (N3® + 05®) - 20,786 = — (1.23)

rae 33,258 x/x/(kmonb-K) u 29,101 xJ[x/(kmonb-K) — MonsipHbIe M300apHbIE TEILIO-
E€MKOCTH MHOTOaTOMHBIX U JIByXaTOMHBIX ra30B COOTBETCTBEHHO [3, cTp. 16], a 24,943
kJ[x/(kmonb-K) u 20,786 kJIx/(kMoib-K) — MOJIsipHBIE N30XOPHBIE TEMIOEMKOCTA MHO-
TOATOMHBIX H JBYXaTOMHBIX I'a30B COOTBETCTBEHHO [3, cTp. 16].

yI[CHBHBIC I/I306apHy10 N U30XOPHYIO TCINIOCMKOCTH BO34yXa PAaCCHUTHBIBACM II0

dbopmynam:

UCps K/[x
= = 1.24
CpB MB KT - K ( )

HCys KK
= = 1.25
CUB MB KT - K ( )

["a30By10 MOCTOSIHHYIO BO3/AyXa pacCUUThIBAeM 1o (popmyiie:
R K/x

R =t M (1.26)

Ug Kr - K

rae LR = 8,314 k/{x/(kmonb-K) — yHHBepcalibHasl ra30Basi HOCTOSHHAS.
Ilepecuntaem TeopeTUUECKH HEOOXOIUMOr0 KOJIMUYECTBO BJIAXKHOIO BO3AYXa IS
CrOpaHus TOIUIMBA U3 M° BO3/IyXa Ha KT COKUTAEMOTO TOIUIMBA B KT BO3/yXa Ha KI' CKH-

racMoro ToIlJInBa.
BB BB KT
om = Lom " Ps = — (1.27)
KI
Paccuntaem MomsipHYIO Maccy IpOIyKTOB CropaHus pu o = 1 mo ¢popmyiie:
KTI'

Une = 0,01 (CO, - o, + SO - iso, + H20 - piy,0 + Ny - iy,) = (1.28)

KMOJIb

rae Uco, = 44 KT/KMOJIb , liso, = 64 KT /KMOJIb , Uy, o = 18 KT/KMOJIb, Uy, =

28 KIr/KMOJIb - MOJISIPHBIE MAcChl OTACIIBHBIX KOMIIOHEHTOB ITPOTYKTOB CTOPaHUSI.
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Paccuntaem miIoTHOCTH MPOIYKTOB cropanus (o =1) mpu HOpMaTbHBIX YCIOBHUSX
o gopmyiie:

_ Hge KT
224 M3

Prc (1.29)

yI[CJILHI)IC MOJISIPHBIC H306apHy}o U U30XOPHYIO TCINIOECMKOCTH IIPOAYKTOB CIO-

paHu:Ag 1Impu o =1 paccunTbiBaCM, KaK IJIsI CMCCH JIBYXAaTOMHBIX U TPEXATOMHBIX I'a30B 110

bopmynam:
K/
UCpne = (Tco, + Tso, + Th,0)33,258 +13,29,101 = — (1.30)
K/
UCone = (Tco, + Tso, + Ti,0)24,943 + 1, 20,786 = — (1.31)

rae 33,258 x/x/(kmonb-K) u 29,101 x/Ix/(kmonb-K) — mMomnsipHbie M300apHBIE TEIIO-
E€MKOCTH MHOTOATOMHBIX M JIByXaTOMHBIX I'a30B COOTBETCTBEHHO [3, cTp. 16], a 24,943
kJx/(xkmomp-K) u 20,786 kJ[>/(kmonb-K) — MoisspHBIE M30XOPHBIE TETIOEMKOCTH MHO-
rOaTOMHBIX U JIByXaTOMHBIX I'a30B COOTBETCTBEHHO [3, cTp. 16].

VY nenbHble M300apHYI0 U M30XOPHYIO TEIJIOEMKOCTH MPOAYKTOB CTOpaHUS MpHU

a=1 paccuuThiBacM 1o GpopMyiiam:

HCpnc K[k

= = 1.32

Cpr[c Une kr - K ( )
UCync K/x

= = 1.33

CUHC #HC KT - K ( )

["a30By10 MOCTOSIHHYIO TIPOJYKTOB CropaHus mpu a=1 paccuuteiBaeM 1o Ghopmy-
Je:
UR K/[x

Ry = = 1.34
Iic ﬂnc KT - K ( )

rae UR = 8,314 k/Ix/(kmomnb-K) — yHHBepcasibHas Ta30Basi MOCTOSTHHAS.
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2 PacueT onTUMabHOM CTEIICHU MOBBIIIICHUS JAaBJICHUA B KOMIIPECCOPE

OnTuManpHas CTENEHb MMOBBIIIECHUS JaBiieHHs B Kommpeccope I'TY ompenenser-
Csl U3 YCJIOBUA OO€CTeueHus MaKCUMalIbHOTO BHYTpeHHero oTHocuTensHoro KIIJ[ I'TY
Ha pacu€THOM pexume paboThl yCTaHOBKH. JlJis ra30TypOMHHOIN yCTaHOBKH, IPHU yCIIO-
BUU Cpr ~ Cps, BHyTpeHHMI KI1/] onipenensercs mo ¢popmyte [18, ctp. 374]:
1 (m™ —1)
T ( ) ‘N

1_7T_m - - -

Nrry = (rm — 1)77K * Nk (2.1)

T—1-—
Nk

rae Cpr — CpEaHAA TCINIOEMKOCTD I'a3a B Typ6I/IH€, Cps — CPCIHAA TCINIOEMKOCTDh BO31yXa

B KOMIIpECCOPE, Nx — BHYTpeHHUN oTHOcuTenbHbIM KII/] kommpeccopa, Ny — BHyTpeH-
Huii otHOcuTebHBIN KIIJ[ razoBoit Typounsl, N — KII/] kamepsl cropanus, T — OTHO-
IIeHWE a0COJIIOTHOM TEMIIepaTyphbl ra30B, BBIXOJSAIIMX M3 KaMephl CropaHus, K adco-
JIOTHOM TEMIIepaType BO3/yXa, 3aCaChIBAEMOr0 B KOMIIPECCOP, T — CTEIEHb MOBBIIIE-
Hus naBieHus B kommpeccope, M = (k-1)/k, k — mokazarens aguadarel (K =~ 1,4 mis
JIBYXaTOMHBIX Ta30B).

Yucnosblie 3HaueHUs KOADPUIIMEHTOB, BXOaAIUX B popmyiy (2.1) mpuBeneHs! B
tabmure 2.1.

Tabnuna 2.1 — 3HaueHus BeIUYrH, HEOOX0UMBIX Jutst pacueta BHyTpennero KITJ T'TY

HaumenoBanue 3HaveHue [Tpumeuanue
1 2 3
KIIJ] xomnpeccopa, N« 10 UICXOJHBIM TaHHBIM
KIIJ TypOussl, nr 10 MUCXO/JHBIM JaHHBIM
KIIZI xamepsI cropasus, Nee 10 MUCXO/JHBIM JTaHHBIM

TeMIepaTypa Bo3ayxa Ie-
10 UCXOJHBIM JTaHHBIM
pen koMmpeccopom, ty

TeMreparypa rasa (paboue-

Tro Tena) nepenq ra3oBou IO UCXOJHBIM JaHHBIM

TypOUHOM, tr.r
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1 2
OTHOIIICHUEC a6COJ'IIOTHI)IX TF_T
TeMmmeparyp, T i TB -
" m=t"1_ 0086
1,4 ’

]_IJ'ISI OIIPCACIICHUA OITUMAJILHOM CTENCHU MOBBIIICHUS AaBJICHUS B KOMIIPECCOPC,

MPOBEJIEM pacueT 3aBUCUMOCTH BHYTpeHHero otHocutenbHoro KIIJ[ I'TY ot crenenn

NOBBIIICHUs JaBiieHus 7t (o ¢opmysne (2.1)). 3agaaumcs 1uamna3oH BapbUPOBAHUS T B

npenenax ot X g0 XX. Pe3ynbraTsl pacuera cBejieM B Tabnuiy 2.2.

Tabnuna 2.2 - 3aBucumoctsb BHyTpeHHero KIIJ I'TY ot crenenu moBbillieHUs J1aBiie-

HUS B KOMIIpECcope

T Nrry

nrry

VI3, ﬁucml Ne dokym.
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Hama
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[To pe3ynpTatam pacuera MOCTpouM rpaduk 3aBUCUMOCTH Mrry=f(7) (cM. pucy-

HOK 2.1). Ilo pucynky 2.1 onpenensiem, yto MakcumyM KIIJI razorypOuHHO#M ycTaHOB-

KU COOTBETCTBYET CTEIECHU IMOBBIIICHUS JABICHUS Tomr = X, XX. Ilpu 3TOM 3HaueHUU

cTerneHnu noeimeHus aapiaeHus BayTpeHHui KIT I'TY cocrapmsieT nrry= X, XXX.

022 - TS
0.2 f, \\“\
\
/ N
\\
0.18 N
& ™,
£ \
0.16 [
014 |
012}
i = 825
I I I onT i I I I i
2 4 6 8 10 12 14 16 18
Pucynok 2.1 — 3aBucumocts BHyTpeHHero KIIJ I'TY
OT CTENCHU TOBBIIICHUS TABICHUS B KOMIIPECCOPE
Jluem|
II'T7Y.13.03.01.0XX KP T3-[13
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3 TepmoauHaMUYEeCKHUI pacueT ra30BOro UKJa

[IpunnunuanpHas cxema ra3oTypouHHoi yctaHoBku (I'TY) Bxogsiieit B cocTa

[IapOra30BOM yCTAaHOBKM IIPUBEJICHA HA pUCYHKeE 3.1.

KC
TOILJINBO Z
> ® » JILIMOBBIC Ta3bl
A
2 ® [ ) 3
\
] I'T
K
AN /
) T
® 4
1 s v
JIEIMOBEIE T'a3bl
BO3IyX

B KOTCJI YTHJIN34TOP

Pucynok 3.1 - I[Tpunuunuansaas cxema ['TY:

K — xommpeccop, KC — kamepa cropanus, I'T — razoBas TypOuna

Haiinem mapameTpsl pabodero Teia B XapakTEPHBIX TOYKAX ITUKJIA.
Touka 1 (Bo3ayX nepes KOMIPECCOPOM):
T, =t,+273,15= K
p1 =ps = Mlla
R, WM

P1 KI'

1 P1 Kk/Dx
S1 = CpBlnT—O—RBlnE= —

V1

rae To = 273,15 K, po = 101325 Ila — TemmniepaTypa 1 JaBieHUE TPU HOPMATBHBIX YCIIO-

BUSIX.
Touka 2 (BO37ayX 3a KOMIIPECCOPOM).

JlaBieHue BO3/1yxa 3a KOMIIPECCOPOM:

P2 = P1Tlonr = MIla (3)

Jlucmj
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TeMnepaTypa BO3JyXa B H303HTPOIIHOM IIPOLCCCE CIKATHA PACCHUTHBIBACM IIO

bopmyiie:
ky—1
T,s =Tym ' = K

OIIT

(3.1)

rie Ky = Cps/ Cys = X, XXX — moka3zateins aanadathl st BO3IyXa.
TemnepaTypy Bo3ayxa 3a KOMIIPECCOPOM B JICHCTBUTEIBHOM IPOIIECCE CHKATHS

PAcCUMTBHIBAEM C YYETOM 3aJaHHOTO BHyTpeHHero otHocurenbsHoro KII/[ kommpeccopa
o gopmyiie:

I,=TT+—= K (3.2)
rae 1« — BHyTpeHHui K111 kommpeccopa.

VY aenpHbI 00BEM U YAEIBHYIO SHTPOIUIO BO3/1yXa 32 KOMIIPECCOPOM PACCUMTHI-

BacM aHAJIOIN4YHO KaK AJIs1 TOYKH I:

v, = = — (3.3)

T, b2 Kk
Sy —chlnT—O—RBln%— p— (3.4)

Touka 3 (paGouwnii ra3 nepea TYpOUHOM).
Temneparypa padodero rasa nepes TypOUHOI:

T; =t..+273,15= K (3.5)
rae t, — Temneparypa padoudero rasa nepen TypOuHou B rpamycax lenscus (mpuHuMa-
€TCSl B COOTBETCTBUU C UCXOAHBIMU JJAHHBIMHU).

JlaBneHue paboyero rasa nepej TypOUHOM:
ps =p, = Mlla
Koadduiment nz0ObiTka Bo3ayxa B KaMepe CropaHus, oOecreunBaroluil 3a1aH-
HYI0 TeMmIieparypy pabouero rasa nepea TypOMHOH, paccunThiBaeM 1o ¢opmysie [18,

ctp. 385]:

Jlucm|
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QS “MNyge T CthT + L](a)En(CpB - Cpnc)tB _ (3 6)
CpBL](a)lin(tB - tz)

rae t; — Temneparypa TomirBa (TOIUIMBHOTO rasa) rnepej kKamepoi cropanusi (IpuHuMa-

a =

€TCsl 110 UCXOJIHBIM JTaHHBIM), t> U t3 — TeMIiepaTypbl BO3/lyXa Nepesl KaMepol CropaHus
U pabouero rasa rnociye KaMepsl cropanus B rpaaycax Llenbcus.
PaccuntaeM mMaccoBble JOJIM BO3/yXa U MPOIYKTOB CropaHus npu o =1 B coctase

pabouero rasa:

(@ — 1) Loy,
= = = 3.7
By 1
om
= —= 3.8

N300apHy0 1 M30XOPHYIO TEIJIOEMKOCTH paboyero rasa paccumtbiBaeM 1o Ghop-

MyJIaM:
K/

Cppr = IsCps T IncCpnc = xr- K (3.9)
K/x

Copr = GsCvs T IncConc = — (3.10)

["a30By10 MOCTOSIHHYIO paboUero raza pacCUMThIBaeM 1o GopmyJie:

K/

Rpr = gsRs + GucRuc = xr- K (3.11)
ITokazarenp aguabarel pabouero paccunThIBaeM 1o opmylie:
c
kpe = 2 = (3.12)

Cvpr
VY nenwHbIl 00beM paboyero raza nepea TyporMHOM paccuuThIBaeM 1o Gopmylie:
R, T; ™3
vy =22 = (3.13)
P3 KT

VY nenpHY0 2HTPOMNUIO pabouero rasa nepen TypOUHON paccuuThiBaeM mo Gopmy-

J¢:
T3 b3 K[k
S3 = Cppr lnT—0 — Ry, lna = K (3.14)
Jluem|
II'T7Y.13.03.01.0XX KP T3-[13
U3m, ﬁucm| Ne dokym. Tloon. |Hama 13




17

Touka 4 (paGouwnii ra3 3a TypOUHOI).
JlaBneHue paboyero rasa 3a TypOUHOM:

ps =p; = Mlla (3.15)
TemmnepaTypa pabouero ra3a B MU309HTPOITHOM MPOIIECCE PACIIMPEHUS PACCUNTHI-

BaeM 1o gopmyre:

1 k r
T =T3( ) " Z K (3.16)

T[OHT

Temneparypa pabouero raza B I€CTBUTEIILHOM ITPOLIECCE PACIIMPEHUS:
T,=T; — (T3 —Tys)n. = K (3.17)
rae N, — BHyTpeHauit KI1/1 TypOuHsi.

VY nenpHbIl 00beM paboyero rasza 3a TypOMHOM pacCUUTHIBAEM 1O popMmyJie:

R..T M3
v, =22t (3.18)
4
Pa KI'
VY nenbHyI0 HTpONHIO pabovero rasa 3a TypOUHOM paccyuThiBaeM 1o Gopmyie:

Pa KX
prlnpo_ p— (3.19)

Ty
S4 = Cppr lnT—0 —R

Teronepenas B KOMIIPECCOpe B JICMCTBUTEIBHOM MPOIIECCE CXKATHS BO3yXa

paccuuThIBaeM 1o Gopmyiie:

K/
H, = Cppr(TZ - Tl) - ? (320)

Tennonepenan B TypOuHE B JNEHCTBUTEILHOM ITPOIECCE pacIIUpPEHUs] pabodero

TeJa pacCYUTHIBAEM 0 popMyIie:

K/
HT = Cppr(T3 - T4) = ? (321)

MaccoBblii pacxo/] TOIJIMBA Ha YCTAHOBKY PacCUMTBIBAEM IO GopMyJIe:

M = NFTy KI
T - 3.22
(al'](g)]:n + 1) ) HT "Nur "M — aLy; i ¢ ( )

0
m vk

Jlucm|
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rae Nur = X, XX — mexanndeckuit KIIJ[ Typounsl, ny = X, XX — mexannyeckuit KI1J]

KoMIpeccopa, 1, = X,XX — KIIJ] anekrporeneparopa.

MaccoBblid pacxoJ BO3yXa Ha YCTAHOBKY:

M, = Myalfh, = — (3.23)
MaccoBblil pacxoj] padouero rasa (I5IMOBBIX T'a30B) Ha YCTaHOBKY:
M, =M, + M, = % (3.24)
Mo1tHOCTb, pa3BuBaeMasi TYpOMHHON YCTaHOBKHU:
M,
Ny =—="Hy fyy -1, = KBT (3.25)
Ppr
MomHocTb, ToTpedisieMasl KOMIIPECCOPOM YCTAHOBKHU:
N, = M,—~ = kBr (3.26)
MK
VYTouyHsieM 3HaYeHHE MOIHOCTH ra30TYpOMHHON YCTAHOBKH:
Nrry = N, — N, = KBt (3.27)
Oddexrunsbiii KIT/[ ra3oTypOMHHON YCTaHOBKHU:
Nrry = % = (3.28)
KoaduimeHT nosie3noit MOIMHOCTH:
N,
= If,“ = (3.29)
VY nenpHBIN pacxo/l BO31yXa HAa yCTAHOBKY'
M, - 3600 KT
5= Nrry ~ KBr-u (3.30)
VY ienpHbBIM pacxol TOIUIMBA HA YCTAHOBKY:
M. - 3600 KT
T Nrry ~ KBr-u (3:31)
VY aenbHbIN pacxoa pabodero raza Ha yCTaHOBKY'
B — M, - 3600 _ _Kr (3:32)
Pt Nrry KBT - u
Jlucm)
Tr7Y.13.03.01.0XX KP T3-113
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VY nenpHbIN pacXo/l TETJIa B YCTAHOBKE:

M,-3600-Q°  k[x

= = 3.33
qrry NFTY KBT -4 ( )

OHTpPONMM B XAPAaKTEPHBIX TOYKAaX LUKJA, PACCUYMTAHHBIE PAaHEE, OTHOCATCA K
€AMHMIIE Pa3au4HbIX ra3oB. /s Touek 1 u 2 — x 1 kunorpammy Bo3nyxa, a3 m4 —x 1

Kujiorpammy padouero rasa. [l noctpoeHust T-S auarpaMMsbl LHUKJIA IEPECUUTAEM ITH

OHTPOIIMHU Ha 1 Kr coxuraeMoro TOILJIMBA:

S, = s, = K:f’i{ (3.34)

S, = s,al® = K:TK (3.35)
K/Ix

Sy = s3(alff + 1D = ——— (3.36)
- K/[x

Sy = S4(alf, +1) = p— (3.37)

Pe3ynbTaThl ompenesieHUs] MmapamMeTpoB pabOyvero Tejia B XapaKTEPHBIX TOUKAX

IIMKJIa MpUBeAeHBI Tabimie 3.1.

Ta6nuna 3.1 — [MapameTtpsl pabodero Tejia B XapakTepHbIX Toukax mukia ['TY

p’ T! V1 Sl S,
MIla K M3/KT kJDx/(xkr-K) | xJx/( kr 1-K)

No Touku

Al WINPF

Ha pucynke 3.2 npuBeaena T-S nuarpamma nukia ['TY.

Jlucmj
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4 TepMoaMHAMUYECKHI pacyeT MapoBOro LUK
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[TpuHnMnuansHas cxema naporypounHoi ycranosku (ITTY) Bxonsiei B cocta

Mapora3zoBoOd yCTaHOBKM NPUBE/IEHA HAa pUCyHKe 4. 1.

1
~—> 1T a
3
JBIMOBBIE T'a3bl U3
ra3oBOH TypOUHBI
— | » \ 4
JIBIMOBBIC Ta3bl B > 2
JIBIMOBYIO TpYyOy

Ky

Pucynox 4.1 - Ilpunnunuansuas cxema [ITY:

KV — xoren yrunuzarop; IIT —niapoBasi TypOuHa; 31" — 3jeKTporeHepaTop;

K — xonpnencarop; H — KOHAeHCATHBIN (ITUTATENbHbBIN) HACOC

[TapameTpsl BOJBI M BOASHOTO TIapa B XapaKTEPHBIX TOUKaX IUKIJIA OyneMm ompe-

nenarth o [15].

Touka 1 (meperpeTsiii map HampaBisieMblil B TypOuHy). OmnpenensieM 1o 3aaaH-

HOMY JIaBJICHUIO U TeMIIepaType napa nepes TypOuHOM:

p, = Mlla
tl - OC
Tl = tl + 273,15 = K
K>k
A
KI
_ K/[>x
51 Kr-K
V1= KT

Tr'7Y9.13.03.01.0XX KP T13-[13
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Touka 3 (Boja B COCTOSHMM HACBIIICHHS IOCIE KOHJeHcaropa). [lapameTpsr

OoIIpCACIIAACM II0 3aJaHHOMY AABJICHHUIO B KOHACHCATOPC IJIA BOABI B COCTOSHHUU HACBI-

HICHUA:
p3 == MHa
t3 == OC
T3 == t3 + 273,15 = K
_ K/
37 KI'
_ K/x
53 = Kr - K
M3
173 ES E

Touka 2 (map mocne TypOUHBI).

JlaBrieHue B TOUke 2 3a7]aHO (J1aBJIC€HUE B KOHICHCATOPE):

p, = Mlla
JIJ1st K303HTPOTTHOTO MPOIIECCa PACIIMPEHUS DHTPOIHS B TOUKE 2 paBHA SHTPOITAN
B TOUKe 1:
o K/
S2s =51 = —

OmnpenenseM nmapamMeTpbl CyXOro HAaChIIIEHHOTO Mapa IpH JaBJI€HUU KOHJIEHCa-

100705 8
t,, = °C
K/
hZa =
KT
K/[>x
R
M3
Voa = E

Tak kak Sps < Sz, TO TMAP BBIXOIAIMIUN U3 TYpOWHBI — BJIQKHBIM HACBIIIICHHBIN.

CrerneHb CyXOCTH Tapa paccuuTaeM mo GpopMmyiie:

Jlucmj
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X2s = Sya — S5 = (4.1)

Torga sHTanenus napa nocie TYpOUHBI MTPU U30IHTPOITHOM IMPOIIECCE paclIupe-
HUS:

K/x

hys = hz + x35(hyq — h3) = (4.2)

KT

OHTaNbIMIO NIapa Ha BBIXOJIE€ U3 TypOMHBI IPU JIEHCTBUTEIBHOM IPOLIECCE pac-
[MIMpPEHUs Tapa B TYpOMHE pacCUMThIBaeM IO popMyJIe:

K/
hy = hy — (hy — hpg )Ny, = 2 % (4.3)

r7ie Npr — BHyTpeHHU oTtHOcuTenbHBIA KIIJ[ mapoBoit TypOuHBI (IpUHUMAEM IO HC-
XOIHBIM JJAaHHBIM ).
OcranbHble TTapaMeTphl napa (BJIKHOTO HACBIIIEHHOTO) B TOUKE 2 PacCUUTHIBA-

eM 1o popmyiam:

hy — hs
=— = 4.4
X2 hy. — hs (4.4)
K/
Sy = Sz + X3(S2q — S3) = —— (4.5)
M3
U, = V3 + X(Vaq — V3) = T (4.6)

tz = °C
TZ = tz + 273,15 = K

Touka 4 (Boja mociie MUTaTeIbHOrO HAcOCca).
JlaBreHue B Touke 4 3a7aHO (J1aBjIeHUE TIapa nepe TYpOuHO):
ps = Mlla
JIJIs1 N309HTPOITHOTO TIPOIIecca TMOBBIIMICHUS JaBJICHUS B HACOCE DHTPOMHUS B TOU-

Ke 4 paBHA SHTPOIUHU B TOUKE 3:

K/

S4S:S3: KF'K

Jlucm|
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IIo DHTPOIIMU S4s U JABJICHHUIO P4 OIPECACIIAEM DHTAJBIINIKO B TOYKE 4 IIpu U303H-

TPOITHOM ITPpOLECCCC IMMOBBINICHUA TAaBJICHUA:

K/

KI'

hys =

OHTaJIbIUS BOJBI MOCIIE MUTATEIIBHOTO HAacOca B ACHCTBUTEIHHOM MPOIIECCE MO-

BBIIICHUSA JAaBJICHHUA PACCUYUTBIBACM I10 q)OpMYJICI

(hys — h3) _ K/Dx (4.7)
nHH KT

rIe Naw — BHYTpeHHUU oTHOcUTeNbHbIA KII/[ Hacoca.

h4_=h3+

OcranbHbIC napaMeTpbl BOABI IE€pE] KOTIOM YTHIN3AaTOPOM OIIPCACIISIEM 110 P4 U

h4:
t4 - OC
T,=t,+273,15= K
_ K/
54 = Kr- K
Ve = KT

Jlist moctpoenust T-S nuarpammbl IIUKJIA, @ TaKKe JJIA pacyeTa pacxoja napa B
I[ITY onpenenum napaMmeTpsl BOABI B KOTJIE YTHIIM3AaTOpPa HATPETOW IO TEMIIEPATYPHI

KUneHus (Touka 4a) U CyXOro HaChIIIEHHO HACBHIIIEHHOTO Mapa B KOTJE YTHUIU3aTOpe

(Touka 4b). ITapaMeTpsl onpeaesseM 10 JaBICHHIO Pi:

tag =ty = °C

T4a = T4b = t4a + 273,15 = K

K/

hyq = KT

K/

0T K
M3
Vyag = E

Jluem|
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K/
hyp = _KI‘

K/
Sab = Kr - K

M3
Usp = ;

PCBYJIBTaTBI OIIPCACIICHUA IIApaMCTPOB XAPAKTCPHBIX TOYCK IHKJIA CBOJIHM B

Tabnmy 4.1.

Tabnuna 4.1 — IlapameTpsl pabodero Tena B XapakTepHbIX Toukax 1ukia [ITY

pMIa| t,°C | T,K h.

KJIK/KT

S, V, MY/KT

kJx/(kr-K)

X

4a

4b

Paccuntaem XapaKTCPHUCTUKHU IMUKIIA

IITY.

Pabota coBepiieHHast mapoBoil TypOUHOI onpenenseTcs mo ¢popmyre:

K/[x
L. =h, —h, = 4.8
T 1 2 KT ( )
Pabora, 3aTpadyeHHas TUTATEIILHBIM HACOCOM:
K/
l.=h, —h, = —— 4.9
H 4 3 KT ( )
Pabora 3a mukir:
K/[>x
L=l —ly= — (4.10)
Jluem|
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Teruora, noaBen€HHAsA K paboueMy Tely:

K/
g1 =hy —hy = Hr (4.11)

Bryrpennunt otHocurensHbii KIJI IITY:
l

Nointy = q—j = (4.12)
Oddextusnbiit KIT IITY:
Noty = NoinTy NxyMuntvlls = (4.13)
TZIE Ny = X, XX — KII/J] xomita ytruiu3aropa; Nan = X, XX - KII/] yunTsiBaromuii notepu
B maporpoBojie; Ny = X, XX — mexanudeckuit KI1J] typounsl, n, = — KII] snextpore-
HEpaTopa.

Pacxon nmapa Ha TypOuHy (ompenaensercs U3 TEIIoBOro OajaHca KOTJIa yTHIIW3a-

TOpA):

D= MyeCppr (Eapr — spr) — 638 (4.14)
h1 - h4a C

rae typr — Temneparypa pabodero rasa (IbIMOBBIX ra30B) MOCTYMAIOIIMX W3 T'a30BOM

TypOMHBI B KOTEJ yTHIN3ATOp (IPUHUMAETCA [0 pacdyeTaM ra3oBoro Lukia). tspr — TeM-

nepaTtypa pabodero rasa B KOTJIC YTHIM3aTOPE COOTBETCTBYIOIAs MUHY-Touke [19, cTp.
33-34], npuaumaetcst Ha 10 °C Bbiie, yem Temreparypa taa:

tspr = taq + 10 = °C (4.15)

DneKTpuyeckas MOIIHOCTh MapOTypOMHHON YCTaHOBKHM pPACCUUTHIBACTCS TIO

bopmyie:
Nury = D(hy — hy)iry = KBT (4.16)

Ha pucynke 4.2 npusenena T-S auarpamma nukina [1TVY.
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S PacueT sHepreTuyecKkux mokaszaresae napora3oBor yCTaHOBKHU

HpOBC,ZIeM PacuCThl SHCPICTHICCKUX rokKazarejien napora3030ﬁ YCTAaHOBKH.

Paccuuraem yaenbHbIN pacxo] BO3AyXa HA YCTAHOBKY:

28

3600 - M, KT
B = = (5.1)
NFTY + NHTY KBT -4
VY 1eNbHBIN pacxo] AbIMOBBIX T'a30B HA YCTAHOBKY:
3600 - M, KT
Jity = = (52)
NFTY + NHTy KBT -4
VY 1eNbHBIN pacxo] TOIUIMBA HA YCTAHOBKY:
3600 - M., KT
r = = (5.3)
NFTY + NHTY KBT - 4
VY IeNIbHBIN pacxo/ TeMa B YCTAHOBKE:
3600 - M, - Q° K/
dnry = — " = (5.4)
NFTV + NHTV KBT -4
Oddexrunbiii KITJ ITY:
Nrry + Npty
Nnry = = (5.5)
MT ) Qg
DnekTpudeckast MOIHOCTH [11'Y:
Npry = Npry + Npry = MBT (5.6)
Jlucm|
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