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B TekcTte NPUHATLI cnegytowine yCcrnoBHbl€ COKpalleHnA:

AT - aBTOTpakToOpHbLIN [;

BO - BO34yX00xnaauTernb, OXnaavTenb HagayBOYHOIo BO34yXa;
BOL - Bbicokoo6opoTHLIN [;

T - razoBad TypbuHa B cocTaBe HagAyBOYHOro Typbokomnpecco-
pa;

MM - ras3oTypOuHHLIN HagayB ¢ MexaHuyeckomn ceasbio [ n TK;

MH - rasotyp6uHHbIn Hapgays (co "cBoboaHbIM" TK);

0 - NOpLUHEBOW ABUraTenb, An3ensb;

OBC - gBuratenb BHYTPEHHErO CropaHns;

na - OByxTakTHbIM [1 BooOWe, a Takke [ c cuctemon npoayBKu-
Hapayea MH;

OH - OBYXTakTHbIN [ ¢ HagayBom (cuctemsbl 'TH, KH, I'TM);

K - Komnpeccop B cocTtaBe TK;

KH - KOMBUHMpoBaHHbIM Hagays (IT'TH + MK);

KC - Kamepa cropanus [;

MH - MexaHudeckun Hagays (c MK);

MO[ - manoo6opoTHLIN AU3enb;

MK - NMPUBOAHON Komnpeccop (0T KoneHvaTtoro Bana [l unuv ot anek-
Tpoasuratens);

MOO - noBbilLeHHOW 0BOPOTHOCTM AN3END;
COL - cpeaoHeobOpOTHbLIN AN3END;

TK - Typbokomnpeccop - arperat Hagaysa [;
yn - yeTblpexTakTHbIN [1 BoOOLLE, a Takke [ 6e3 HapayBa;
YH - YeTblpexTakTHbI [1 ¢ HagayBoM;

2-'TH - gByxcTtyneHyaTasa cuctema Hagayea [, (TTH + 'TH).
1. UENb PABOTbI

Tennosow pacyeT paboyero umkna gusenoHoro gsuratens ([)
Nno3BonsieT onpeaennTb OCHOBHbIE NapameTpbl U NOKa3aTenu, xapakre-
pusyowme paboTy UMNMHAPOB 1 arperaTtoB BO3AyXOCHAOGXEHUSA Npoek-
TUPYEMOrO MNOPLUHEBOrO MMM KOMOMHMPOBAHHOIMO TypOOMOPLUHEBOrO
OBC.

Mo pesynbTaTamMm TENMOBOr0 pacyeTa OKOHYaTenbHO onpeae-
Ns0TCSA N BbIOMpaloTCs OCHOBHbIE pa3mepbl paboyero LuunuHapa - gna-
meTp D 1 xop nopliHs S B 3aBMCMMOCTU OT 3afaHHbIX MOLUHOCTU Ne,
4YacTOTbl BpaLleHWst Bana N v Yynucna LnmMHOpos .

Ecrim Ne, n, D, S, z, i npu npoektupoBaHum [] HazHa4aoTcsA 3a-
paHee, TO pacyeT uMKra gaeT BO3MOXHOCTb MPOBEpUTb, Kak BblOpaH-
Hble MoKa3aTenu yBs3bIBalOTCS Mexdy cobon B paMkax TeopeTU4ecko-
ro pacuera.



MocTpoeHHas Mo pesynbTataMm pacyeTa WHAMKaToOpHas Ava-
rpamma ucrnonb3yeTcs B NOCneayLwmnx AUHaMUYeCKUX U NPOYHOCTHbIX
pacyeTax, a Takke B pacyeTax raso- u tennoobmena [l.

PacueTt pabouyero uukna Begetcsa no metoamke puHeBeLKoro-
Masunra [1]...[6] n BbINONHAETCA, Kak NpaBuno, 4ns HOMUHANbLHOMO pe-
Xuma pabotbl [. Cxema pacyeta ANng HEHOMUHANbLHOMO peXxuMmMa ocTa-
eTca TOW Xe, 0OHAKO BbIOOP UCXOAHbLIX AaHHbIX HeobxoAMMO NpPoBO-
OWTb C y4eTOM 0CODEHHOCTEN pPacCyYUTLIBAEMOrO pexuma, Tak Kak pe-
KOMeHOyeMble HWXKe 3HavyeHus npeaBapuTenibHO 3ajaBaeMblX napa-
METPOB M BESIMYUH OTHOCATCS TOMbKO K PEXUMY HOMWUHAMBHOW MOLLHO-
cTm n obopoTtoB. Bce pekomeHaauum no BbIGOPY WMCXOAHbBIX AaHHbLIX
cnpaBeAnuBbl Ans [, NonyyvBLUMX LUMPOKOE MPUMEHEHME B KayecTBe
rmaBHbIX (CyOOBbIX, CTAUMOHAPHbIX, TEMMOBO3HbIX, MPOMbILLMEHHbIX,
aBTOTPAKTOPHbIX M MNp.), @ Takke BcnomorateneHblx [ (4ns npusoaa
reHepaTopoB 3NEKTPUYECKOro TOKa, HacoCoB, KOMMPeCccopoB), paboTta-
IOLLMX Ha >XMOKOM YrneBo4OPOAHOM TOMMMBE CPEdHEro XMMU4eckoro
cocTasa.

PacueT BbINOMHAETCS C UCMOMb30BaHWEM KanbKyrnsTopa; pac-
yeT paboyero uukna [l Ha 3BM nanoxeH B nocobum [5].

2. 3SAAHUE HA TENJIOBOW PACYET

TennoBoK pacyeT BLINOMTHAETCA KakK NepBbl pacHETHLIW 3Tan
KYpCOBOIO NPOEKTUPOBaHUA UK Kak JOMaLLHee 3agaHve no AMcumnin-
He "Teopusa pabounx npoueccos OBC".

3agaHve Ha TennoBon pacyeT [ MoxeT ObiTb Bbl4aHO MO OAHO-
My W3 ABYX BapuWaHTOB C WCXOAHbIMW OAHHbIMWU, MPUBEAEHHBIMU B
Tabn. 2.1

Tabnuua 2.1

Ne 3 BapuvaHT | BapuaHTt

/n afaBaemble JaHHble | I

1 HomunHanbHasa molHocTb [1 - Ne, KBT + +

> HomunHanbHasa yactoTa BpaleHus - n, + +
MUH !

3 | TaktHoctb -z (z=1-04;z=0,5-40) - +

4 Cuctema Haggysa (T'TH, KH, MH, 'TM, + +
2-I'TH)

5 | Tun npoayBsku (ansa gsyxtaktHoro [1) + +

6 | BoictpoxogHocTb [ (no Cr, M/C) - +

7 | O6o3HaveHune 1 no FTOCT 4393-82 + -
HasHadeHue [] (cynoBon, TENNOBO3HbIN,

8 | aBTOTPaKTOPHbINA, NPOMbILLIIEHHBINA, + +
CTauMOHapPHbIV 1 Np.)




MpuBoguMble B 3ajaHUM JaHHble NO3BOMNSAOT 6oree oboCHO-
BaHHO MOAOWTM K BblIOOPY MCXOAHBLIX NapameTpoB pacyeTta. Ecim Ne, n,
D, S, i, z, TN NpogyBKK, CMCTEMa HagayBa M HasHa4YeHne npoekTnpye-
moro [1 3agaHbl (I BapmaHT), TO TENNOBOW pacyeT AaeT BO3MOXHOCTb
npoBepuTb, kak BblbpaHHble MapaMeTpbl 1 MokKasaTenu yBA3bIBAKOTCA
Mexay cobon B pamkax TEOPETMYECKOro pacyeta M onTMMU3NPOBaTb
ux 3HadeHus. Ecnu xe 3apatotca Tonbko Ne, n, z, TMN NPOAYBKKU, CU-
ctemMa Hagaysa u HasHadeHue [ (ll-in BapuaHT), TO No pesynbtatam
pacyeTa MOryT OblTb onpeeneHbl OCHOBHblE pa3Mepbl paboyero uu-
nvHgpa - gnameTp D, m, n xoa nopwHs S, M, Npu BbIOpaHHOM YuUcne

umnuHapos [ - 1.
3. ICXOOHbIE NAPAMETPbI

lMepen BbINOMHEHMEM pacyeTa HEOOXOAMMO W3Yy4UTb OCHOB-
Hble pasgenbl kypca "Teopus paboudnx npoueccoB AumsenbHbix OBC"
[11, [2], [4] v KOHCNEKTbI NEKUMI, CBA3aHHbIE C pacyeTOM MpPOLIECCOB B
uunuHape, a Takke pasgensl no onpefeneHnto MHAMKaATOpPHbIX 13-
PEKTUBHBIX NOKa3aTenen n NapameTpoB arperatoB NPOAYBKU U Haaay-
Ba. MexaHu4eckoe BbINOMHEHWE pacyeTa No AaHHbIM "MeToanyeckum
yKkasaHuaMm" BegeT K Hen3bexHbIM owmnbKaM M HETOYHOCTAM, K 3Hauu-
TenbHbIM 3aTpaTaM BpEMEHM.

PacueT ocopmnseTcs B Buae 1abnuu, no npunaraemon cxeme,
npu 3TOM 8 umozoeyr mabnuyy ek/ro4aromcs JuWb me fMyHKmMbil,
Komopble omHocsimcsl K npoekmupyemomy [L]. PacyeT MOXHO BECTU
OLHOBPEMEHHO B HECKONbKMX BapuaHTax, Torga B cTonbue "Pe-
3ynbTat" npegycmartpuBaeTcs Heobxogumoe yucro rpad. Ecnu nony-
YeHHble pe3ynbTaTbl HEeMpuemnemsl, TO pacyeT NPouM3BOAMTCS BHOBb
unun koppektupyetcs. Mpu aTom LenecoobpasHo BapbupoBaTh cregy-
owmmMm napameTpamu: Py, Pa / Py, a, €, Pz, &, &, @a, P/ Py gp.

Mpumep 3anonHeHns n oPopMIIEHNS OKOHYATENBHOW Tabnumupl
no pacyeTy AaH B Tabn.3.1 no pasgenam "BeiGop ncxodHbIX AaHHbIX" 1
"PacueT npouecca HanosHeHus" B cOOTBeTCTBUM € Tabn.3.2 n 4.1. B
oTnnuyMe OT nocrneywwmx Tabnuuy, B Tabn.3.1 npmBoadaTcs IUWb
0003Ha4YeHns N pa3amepHOCTN NapaMeTpoB (CM. cTondubl 2 1 3) 6e3 ux
HanmeHoBaHus. B ctonbel 4 3anuckiBaloTca pacyeTHasa copmyna u
06s13amesibHO 4YucJleHHble 3Ha4YeHUsi nodcmassisieMbiX 8esIUYUH.
KoHeuHbI pesdynbTaT 3anucbiBaeTcs B ctonbey 5 tabnuubl, Npy aTom
€ro 3Ha4yeHne OKpyrnsieTcs 40 Tpex-yeTbipex 3Havawmux uudp, Hanpu-
Mep: fasneHunsd - AP, = 0,001 Mla, P, = 0,201 MMNa, P, = 7,21 MMa, P,
= 12,0 MIMa; Temnepatypsbl - AT = 65 K, T, = 354 K, T, = 1785 K; 6es-
pasmepHble napameTpbl - B, = 1,028, p = 1,452, & = 8,734,
ni= 0,432, n. = 0,385 u 1.40. KoadppumumeHTsl a,i 1 Bi B NIMHENHBIX ypaB-



HEHUsIX TennoeMKOCTEN [aloTCA C NATbI 3HaYaWwuMu  umdpamu,
Hanpumep, a. = 19,773 nnn B, = 0,00297. B xoge pacyeTta BCe npome-
XYTOYHbIE BbIYMCIEHNSA HAAO BbIMOMHATL aKkKypaTHO, Ha OTAENbHbIX
nucTax, CoOXpaHsis M UCMoNb3ys UX Ha Cryyaw nepecyeTa UM KOppek-
TMPOBKM pacyeTa. JTO NO3BONMUT n3bexaTb MOBTOPHbLIX BbIMUCIEHWUN U
YCKOPUT BbIMOSIHEHME pacyeTa.

Tabnuua 3.1

Cxema cocTtaBneHuUs 1 3anosiHeHMA pacyeTHOM Tabnuubl (Ha npu-
Mepe 3agaHus no BapuaHTy Il npumeHnTensbHO K Tabn. 3.2 u 4.1)

Ne |OGo3Ha Pas- dopmyna, noacrtaeBnsieMble PesyneTat
n/n | uenme |MEPHO 3HaYeHus | I
CTb
1 2 3 4 5 6
1. UcxogHble gaHHble

1 Ne kBT 3agaHo 2000

2 n MUH -"- 500

3 z - 0,5

4 |Cucre-

Ma - rTH
Hapay-
Ba

5 Py MMMa MpuHATO 0,2

6 | Pa/Px« - 0,95

7 T« K 320

8 P Mla 0,100

9 T K 300

10 € - 13

11 o - " 2,0

12 ®a - " 1,15

13 AT, K 10

14 e - " 0,04

15 T, K 750

16 £, - " 0,75

17 £ - " 0,92

18 P, MMMa " 10,0




lMpodomkeHue mabnuubi 3.1.

1] 2 [ 3 ] 4 | 5 | 6
2. NMpouecc HanonHeHusi
19 AP, MIa 3apaHo 0,001
20 P, MMa P, - AP, = 0,100 - 0,001 0,099
21 APox MMa 3apaHo 0,004
22 P! MMa P. + AP, = 0,2 + 0,004 0,204
23 T - P! /P, =0,204 /0,099 2,061
24 Nax - 3apgaHo 0,78
0,286
T -1
T,(1+ ") =300(1+
25| T K Nax 388,4
2,061%2% _1
TN
0,78
26 | ATox K T.-T«=388,4 —-320 68,4
T +AT +y T _
1+,
27 Ta K 346,1
~320+10+0,04-750
1+ 0,04
28 P. MMMa 0,95P,=0,95-0,2 0,19
T, _
e-DP.T (1+7.)
2| ] (e-DPT,(1+y,) 0.915
_ 13-0,19-320
(13-1)0,2-346,1(1+0,04)
30 O« - M- 9a=0,915-1,15 1,052
31 Oy - o-0.=20-1,15 2,3

B tabnuue 3.2 nepe4mncrieHbl OCHOBHblE UCXOOHble OaHHbIe,
KOTOPbIMU NPUXOOUTCA 3aaBaTbCA B pac4yeTe. Mocne Tabnuubl gatoT-
CA NOACHEHUA No ee OTAEJ1IbHbIM MYHKTaM.



Tabnuua 3.2

UcxopHble napameTpbl U NOKa3aTenun

Ne HanmeHoBaHue napa- 0603 | Pasz- | ®opmy-| [pwu-
Ne MeTpa, Haye- | mep- na, mMeva-
n/n nokasarens HMEe | HOCTb | UCTOYHMK  HKe
1 2 3 4 5 6
1 HomunHanbHass MOLHOCTb Ne kBT 3agaHo
2 HomMuHanbHasa yactoTa N MUH - .
BpaLleHus
3 | KoadhdunumMeHT TakTHOCTHU Z - "
4 | Tun npoayskn - - - ﬂﬂ
5 | Cucrtema HagoyBa - - " LA:
6 [asneHve Hapggysa, npo- P, MMa |Mpunsito YH,
OYBKM OH
7 OTHolWeHNe gaBneHumn P. /P - - LAHH
8 Temnepartypa Bo3gyxa B T K " YH,
pecusepe ‘ OH
9 [daBneHve okpyxatoLLen = Mra "
cpenbl °
10 Tel\ﬂnepaTypa oKpyxato- T, K .
Lien cpeapl
11 | Bevicteutenshas cre- . i " An,
NneHb CXaTns Y
12 KoadhdounumeHT nabbiTka “ ) "
BO34yxa Ansi cropaHust
13 | KoadhdmumeHT npoayskm ©a - "
14 Moporpes Bo3gyxa oOT ro- AT, K "
pPSYUX CTEHOK LnnmMHgpa
15 KoadhumumneHT octatoy- v ) "
HbIX ra3oB
16 Temnepartypa octaTou- T K o
HbIX ra3oB '
KoadhpmumneHT ncnonb-
17 | 30BaHUS TENNOTbI B TOY- &, - "

Ke Z




lMpodomkeHue mabnuubi 3.2.

1 2 3 4 5 6
KoadhpmumneHT ucnone-
18 | 30BaHMSA TENMNOTbI K KOH- 13 - -
Ly cropaHus
19 [ons xoga nopHg, no- . nna,
Yn - --
TepsHHas Ha NPoayBKy OH

20 MakcumanbsHoe gasne-

P. | MNa
HWe cropaHus

Nn.3.z=1-440; z=0,5-4[.
I1.4. ykasbiBaeTca Tvn npogysku ana 0.

MN.5. ykasbiBaeTcsi ycrioBHoe obo3HayeHne cuctembl Hagayea
npoektupyemoro : MH, 'TH, 'TM, 2-I'TH, KH (cm. puc. 3.1 n 3.2).

Po.To

P2.T2
P2.T, Po.Ta P Ty
] {
rT
A il
|— MK l—
Py, Tk
PreTe BO PreTe BO
NV PioTw
AMH b ATo, 6) F'TH \l{Pox,ATox
PoTo. Py.To
P T,
|
K
a rT
P Tk
PKYTK
N
APoy, A Tox
B) I'TM

Puc. 3.1. Cxembl ogHoCcTyneHyaTbix cuctem Hagaysa [IBC




MexaHuveckun HapgayB (MH) nmeeT orpaHMYeHHOE MpPUMEHe-
HWe, rnaeBHbiM o6pasom, B BOO npu P, = (0,12..0,17) Mla
(cm.puc.3.1,a). K aton cxeme MOXHO OTHECTM OByXTakTHble [1 6e3 Haa-
AyBa C npvBoAHbIM NpoayBoyvHbIM HacocoMm (MK) mnm ¢ kpusowwmn-
HO-KamepHoW npoayskon 6e3 Bosgyxooxnagutens (BO).

asoTypbuHHbIn Hagaye ((TH) co ceBoboaHbIM Typbokomnpec-
copom (TK) npepctaeneH Ha puc.3.1,6. B aToli cucteme HagayBa Mex-
ay O v TK nmeeTtca Ttonbko rasoBas cBadb. Cuctema npuMeHsieTcsa Ha
BCEX TUNax YeTblpexTakTHbIx [BC, a Takke B ManoobopoTHbix (MO )—
OBYXTaKkTHbIX [] ¢ NpsAMOTOYHO-KNanaHHOW NpoayBKOWN.

a30TypOVHHBIN HaaayB ¢ MexaHuveckon ceasbto I n TK (F'TM)
Haxo4WT OrpaHMYEeHHOE MPUMEHEHNE (M3-3a CMOXHOCTM Mepenayn)
NPeMMyLLECTBEHHO B [ABYXTaKTHbIX [1 noOBblWEeHHON 06OPOTHOCTM
(MOAO) mn BbicokoobopoTHbIX (BOM) ¢ uenbio NoBbiWEHUSs UX NPUEMU-
CTOCTU 1 obBecneyeHusl yOOBNETBOPUTENBHOIO CHabXeHus BO34yXOM
Ha BCeX aKCnnyaTauMoHHbIX pexumax (cMm. puc.3.1,B).

P2.T2
Pr T,

Po,To Py, T2 Py T P Tk BO.

Po.To
P2, Tz

K, rT, Ky K,
rT
PeTk H H
Py, T -

o Py, Tk /f\BO1 Pir Trq
BO‘/‘\ P T APoxz.AToxz WAPOX1 A Toxi
NV APoyr A Toxi
a) 2-F'TH 6) KH

Puc. 3.2. CxeMbl AByxCTyneHuaTbIx cuctem Hagaysa [BC

[lByxcTyneH4aTbl ra3oTypOuHHbIM HagayB (2-NTH) npumeHs-
eTca B kopabenbHbix OBC (MO4, BOM) npw paeneHun Hagayea
P>>0,3 Mla (cm. puc. 3.2,a).

KombuHupoBaHHbIi HapgayB (KH) wmcnonb3yeTcs npeumylle-
CTBEHHO B AByxTakTHbix CO[, MO, BO[ (cm. pnc.3.2,0); aTa cuctema
obecneuvnBaeT 3anyck n padoty [1H Ha Manbix Harpyakax.

OxnaxgeHue HaggyBOYHOrO BO34yxXa B BO3AYXOOXNaAUTENsiX
(BO) obecneunBaeT HanbonbLmnin 3deKkT B CyA0BbIX, KOpabenbHbIX 1
cTaumoHapHbix [ ¢ Bbicokum Hagaysom (P 0,15 Mla), rae BO npoka-
ynBaeTcs "3abopTHoN" BOAOW. B TENNOBO3HLIX, MPOMbILIMEHHbLIX U aB-
TOTpakTopHbIX Auratenax (AT[) BO3MOXHOCTM OXNaxaeHus Hagady-

10



BOYHOIO BO34yxa B BO34yX0-BO3QYLIHbIX pagnatopax OrpaHuWYeHbl; B
AT[], kpomMe TOro, pagmaTopbl CITIOXXHO pa3MellaTtb B 00bemMe MOTOPHO-
ro oTceka, Y4To 3a4acTylo BefeT k oTkady oT BO n orpaHuynBaet BO3-
MOXHOCTU Hagaysea [.

Ha Bxopge Bo3ayxa B komnpeccop (K) TK nnv B npuBogHom kom-
npeccop (IMK) yctaHaBnmBaoTca OUnbTPbI-ryLWLNTENW LWyMa Brycka, a
B AT[ — nbineBble UNbTPbLI, KOTOPbIE CO3Aal0T ONpeaeneHHoe conpo-
TUBIeHne Ha Bxoae — AP, (Ha pnc.3.1 1 3.2 punbTpbl He NoKasaHbl).

MN.6. JaBneHue Hagaysa OBC coctaenset P=0,12...0,40 MMa,
Onga npmbnukeHHon oueHKn HeOBXOAMMOro AaBMNeHUsa HagayBa MOXHO
BOCMONb30BaTbCH cnegylowmymm COOTHOLUEHUSIMU: YH -
P« = (0,18...0,20)Ps; gna Y P« = P, - AP,; OH — P~ (0,18...0,25)P..

3HaueHnne P., Mlla, onpegensieTcs no 3agaHHbIM Ne, KBT, n
n,MuH ', o cpopmyne
0,06N, N, 31
* Vi-n-z 1309D°S-n-i-z’ S
rneVe—BMm®,D,S—BM;z=1-00; z=0,5-4; i — yicno unnvH-
apos [I. MNpwu pacyete oxunpaemoro P. (no 3agaHuto Bap.ll) Heobxoam-
MO OPUEHTUPOBOYHO OLEHUTb UMK NPUHATL pasmepbl D, S 1 yncno um-
nuHgpos [ — i. Beibop P, Takke cBsi3aH ¢ Tunom [, cucteMon HagayBa,
ponyctumon  copcuposkort no P,. Tak, B cxeme MH o06bi4HO
P=(0,12...0,15); B cxemax 'MTH, 'TM n KH - P, ~ (0,15...0,40), a npwu
aByxctyneHyaToMm ['TH, kak npasuno, P, > 0,35 Mlla.

N.7. OTHOoWweHNe faBneHus B Hayane cxatus P, Kk gaBneHuo
Hapayea P, ana YH n OH coctasnset P, / P, = 0,9...1,0; npy BbICOKMX
P« (bonee 0,25 MIla) moxHO npuHumaTtb P, > P.. Ona OH ¢ KOHTypHOM
npoayBKon uHorga nonaratot, 4to P, = 0,5 (P« + P;). nga asuratenen
6e3 Hagaysea (WA, 0A) P./ P« = 0,85...0,95.

MoTepu aaeneHns Ha Bnycke AP, = Py - P, (AP, = P, - P4 ) mo-

2
ryT BbiTb paccuuTaHbl Mo Boipaxennio AP =p K .WTB.105,
MM p = P10 A, kiwe
a, rge = —_— _— _— — NIOTHOCTb BO34yXa B pecuBepe L, KI'M
< 287.T, yxa & pecisep

(ans [0 6e3 Hapgoysa BmecTo Py 1 T ucnoneaytotcs aHadeHus P, u T,);
W, — cpefdHss CKOPOCTb TEYEHUS rasa B CEYEHUWN BMYCKHbIX OpraHoB
(knanaHoB, MPOAYBOYHLIX OKOH), M/C: ANsl CyAOBbIX, CTaALVOHApPHbIX,
TennoBo3Hbix 4 W, = 30...80 m/c, Ken = 3...5; an4a
ATO W, =60...120 m/c, Ken = 2,5...4.
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.8. Temnepatypa Bo3gyxa B pecuBepe T« B cydoBbix [, rae
BO npokaumBatoTca 3aboOpTHOM BOOOW, MOXET OblTb He Huxe
310...320 K, yto Heobxoanmo ans obecneyeHnst JOCTAaTOYHOro nepe-
naga Temnepatyp mexgy 3abopTHOM BoOoW M Bo3gyxom npu T, =
= 300...305 K. B TennoBo3HbIX 1 npombIlwneHHbIX [, a Tarkke AT[, raoe
npuMensoTca BO tvna "Bo3gyx-Bo3ayx”, T« ~ 340...360 K.

1.9 1 10. OBbIYHO NPUHUMAIOT CTaHOAPTHbIEe 3HaYeHus P, u T,
pasHble Po= 0,10 Mlla, T, = 300 K; B cny4yae npuHATUSA UHbIX P,, T, MX
HeobxoaumMo obocHoBaTb.

M.11. OencrtBuTenbHas cTeneHb cxatusi coctaenset: MO —
£=13,5...14,5; CO[l — ¢ = 13...15; NOL, BO[ c Bbicokum HagayBom (P
> 2,5 MMNa) — ¢ = 12...14; AT[ c Hepa3sgeneHHbiMn KC — £=16...18, ¢
pasgeneHHbiMu 1 nonypasgeneHHbiMy KC — € = 20...24 1 Bbiwwe.

M.12. KoacbpuumneHt n3bbiTka BO3gyxa OMns1 CropaHns MOXHO
3agaBatb B cregywowmx npegenax: MO — a = 2,4...2,7; COL -
a=1,9...2.4; N04 — o = 1,8...2,2; BOO — o = 1,6...2,0. AT[] ¢ Hepa3ge-
nexHHbiMn KC — o = 1,4...1,7, ¢ pasgeneHHbIMK 1 nonypasgenieHHbIMN
KC-a=1,3...1,6.

M.13. KoadppmumeHT npoayBkM oOLEHMBAeTCA MO OMNbITHbIM
AanHHbiM: YH — @a ~1,05...1,25; YO v YH npu Py <P — @ = 1; 00 n
OH — ¢@a ~ 1,15...1,35 (c npAMOTOYHLIMU NpodyBkamu), ¢a ~ 1,4...1,6 (c
KOHTYPHOMN NPOAYBKON).

M.14. MNopgorpeB BO3QYLUHOrO 3apsifia OT CTEHOK uuMnuHapa —
AT, 00blMHO He npeBbiwaeT 5...20 K, npu aToM, Yem Bbiwe Ty, TEM
HWxe A T,.. Hanbonbwwe 3Havenns AT, 6yayt B A, YO 6e3 Hagayea,
a B [l c HapayBoM 00bIYHO AT, ~ 5...15 K.

Mn.15 n 16. KoadhdnuneHT ocTaTouHbIX rasoB Y. B YeTbipex-
TakTHbIX [1 6e3 HapaoyBa nameHsdetca B npegenax y. = 0,04...0,08, a B
YH - vy, = 0,03...0,05 (oo 0,13 npu P >Py ), npuyem, HanmeHbLINE 3Ha-
yeHus vy, nonyyatotcs B cxeMax MH, a Hambonblme — B cxemax ['TH ¢
NOBbILWEHHBbIM NPOTUBOAABMNEHNEM Ha Bbinycke (npu P«<P:). B aByx-
TakTHbIX [BC y, 3aBUCUT OT TMna NpoayBKM U OObIYHO NPUHMMAETCH B
npegenax: y. = 0,02...0,12 — ons NpsAMOTOYHOM KranaHHOW NPOAaYBKMH,
roe MeHblune 3HadeHunsa gocturatotea B MO, a 6onbwne — 8 MOL n
BO[L; y- = 0,15...0,25 - KOHTYpHbIE NPOAYBKMW.

TemnepaTtypa OCTaToOuYHbIX ra3oB T, B NepBOM NpUBAMKEHUN
npuHumaeTcs pasHon T, = 650...900 K, roe Gonblune 3HaveHust cnpa-
Beanusbl ans YH; B JH T, < 800 K.

Mn.17 n 18. Hauny4was yBsa3ka TeNnoBoOro pacyeTa C onbITHbI-
MU OaHHbIMW OOCTUraeTcsl npu cnegylowmux 3HavyeHuax koadduumneH-
TOB ucnosnb3oBaHust TennoTel: MOMO, COO - & = 0,85 ... 0,92,
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£€=0,90...0,96; nopn, Bon ¢ = 0,70..0,85, ¢ = 0,80...0,90; ATO —
&, =0,60...0,75, £ = 0,75...0,85.

M1.19. Jona xo4a NopLUHA, NoTepsiHHasa Ha NpPoAyBKY ABYXTaKT-
HbiX [ (MO MOMEHTY 3aKpbITUS OKOH KPOMKOM MOPLUHS B Hadarne xoaa
cXaTus) MOXeT ObiTb MpUHATa B cregylowmx npegenax: Ans npsmo-
TOYHO-KNanaHHon npoayskn ¥, = 0,065...0,13 (MOL...NMOMO); ansa nps-
MOTOYHO-LWeneBon npoayekn ¥, = 0,12..0,16 (NOA, BOL); ans
KOHTYpHbIX Nnpoaysok ¥, = 0,17...0,25.

1.20. MakcumanbHoe gaBrneHue cropanus P, 3agaetca ¢ yde-
TOM YpPOBHSA ¢hopcupoBaHus [l no HagaoyBy U OONYCTUMOW MeXaHu4e-
CKOW HanpsbkeHHOCTW. B nepBom NpmbnvkeHUM MOXHO NpuUHUMaTh: B [
6e3 Hapaysa P, = 5...8 Mla, ¢ Hagayesom — P, = =12...18 MIla. B pac-
yeTe npouecca cropaHus 3ajaHHoe P, MOXHO OTKOPpPEeKTMpoBaTb MO
BenuuuHe A (cm. nap. 4.3).

C uenbio ymeHblleHNs1 06bemMa NOBTOPHbIX pacveToB MPUHS-
Tble B Tabn.3.2 3Ha4yeHMa NnapamMeTpoB U NokasaTenen NpoeKTupyemoro
[ uenecoobpasHo yBs3aTb Mexay cobor no ypaBHEHUIO

o =433 € (Pa/PK)PK(1_\PI'I)
e-1P gL (T, +AT, +3.7,T,)

3HauyeHne P. npu atom onpegensietcda no (3.1), BenuuuHa
yaenbHoro acbdeKkTMBHOro pacxona Tonnmea ge, Kr/kBT-4 — no katano-
ram m npocnektam upm, Mo NEKUUsiM, METOAMYECKMM MOCOOMSM U
XypHanbHbIM Nyonuvkaumsam; BenvuYnHa TeopeTuyeckn Heobxoammoro
KonuyecTBa BO3ayxa Anga cropaHusi 1 kr Tonnmea NpUHUMaETCs paBHOMN
L, ~ 0,495 kmonb/kr-Ton, a nonpaeBka Ha HEOAMHAKOBOCTb 3HAYEHWI
TENMOEMKOCTEN BO3dyXa M NPOAYKTOB CropaHus 3. noacyuTbiBaeTCs
no sblpaxeHuto I, ~ 1,02+0,1 (2,4 — o), ecnu NpUHATOE 3HaYeHue
0<2,4.

MoactaBme B (3.2) NpuHATBIE 3HAYEHUS a, €, Pe, Ge, Lo, Ty, AT,,
T, ¥y Tr, Wa 1 (Pa/Py) yTOUHAOT 3HaYeHue Py, KOTOpoe 1 NnpuHnumaeTcs
B KQ4eCTBE pacyeTHOro.

OcTtanbHble NapaMeTpbl, KOTOPbLIMU NMPUXOAUTCS 3ag4aBaThbCs B
pacdeTe umkna pasnuyHbix ABC, nosacHATCa No xoay U3MNoXeHUs cxe-
Mbl U METOOUKN pacyeTa.

4. PACYET NPOLIECCOB NPOEKTUPYEMOI'O IBUIrATENA

4.1. MNMpouecc HanosfHeHnsa uunuHapa

Cxema pacyeTa npouecca HanonHeHust umnuHapoB [ ¢ pas-
NNYHBIMK CUCTEMaMK HagAyBa npveefeHa B Tabn. 4.1. K He Heobxo-
OUMO caenaTtb creayoLlme NosiCHEHNS.

(3.2)
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M.21. ConpoTuBneHne Bo3gyLUHOro ounbTpa Ha BXo4e B KOM-
npeccop 06bI4HO He npeBblwaeT AP, = 0,001...0,003 Mrla.

Mn. 23, 24, 28. ConpoTtueneHne BO no TpeboBaHusam NOCTa
OOIMKHO HaxoauTbesl B npegenax: APo=AP.=AP.»= 0,001...0,006;
MeHbLUMe 3Ha4YeHns AP, oTHocaTca k MO n COL, roe rabaputbl BO
He MMELOT XeCTKkMx orpaHmdeHun. MNpu otcytcTBum BO4, ecTecTBEHHO,
APoxi = 0. B cxeme 2-I'TH B nepBoM npubnvxkeHnn nonarawT g = Te.
B aTtom cnyyae uenecoobpasHo Hapsgy ¢ APqq 3agaTb CymmapHoe OT-
HocuTenbHoe noHwxkeHne aaeneHnst B BOs n BO; — o = 0,96...0,99
(cm.n.24). 3HavyeHusa APoq M cox CnegyeT 3afjaBaTb B3aMMOCBSI3aHO,
T.€. 6onblnMM APox HasHauyaTb MEHbLUNE Gox . [1pY 3a0aHUN Gox B CXE-
mMe Hagaysa 2-I'TH conpotueneHne BO (AP..) nogcuuTbiBaetcs no
dopmyne, npuBegeHHon B n.28. [Ins cxembl HagayBa KH AP 1 APox
3aJaloT NPOU3BOSILHO B YKa3aHHbIX Bbille npefernax, cMm. nn. 23 u 28.
AHanorMyHo MOXXHO NOCTYNUTb U Ansa cxembl 2-I' TH, HO B 3TOM crniyyae
WUCKOMbIMU NapameTpamMu yxxe BYaYT Gox , T U Te.

M.25. CteneHb MoBbIWEHNS] AaBMEHUS B NPUBOAHOM KOMIMpeC-
cope [lK, — BTOpoW cCTyneHum cxatusa — OObIMHO He npeBbiwaeT
1e=1,05...1,2, yto 0BecneuvnBaeT yMeHblUEHME 3aTpaT MOLLHOCTU Ha
npueog K. Ona cxembl 2-N'TH n, Haxogutca no cdopmyne, cnpa-
BEOJIMBOV NPU YCMOBUUN T = Ty.

M.26. B cxeme KH paBnenne 3a K, npu otcytctBum BO, ecTb
OOHOBPEMEHHO M AaBnexve Ha Bxoge B [, T.e. P = Py; npn Hannuun
BOZ - PK2 = PK + APOXZ-

Mn.31 n 35. AgnabatHein K ueHTpobexHbix K MOXHO NpuHM-
MaTb B 3aBUCMMOCTU OT pa3MepOB 1 MPOU3BOANTENBHOCTU B Npedenax
Tax = Naxt ~ Naz = 0,72...0,86, roe na ~ 0,72...0,76 nmetot K ¢ 6esnona-
TOYHbIM anddysopom anametpom D, < 100 Mm.

B kauvecTtBe npusogHbix MK B cxemax KH moryT ncnons3soBaTb-
Csl Takke nopluHeBble U poTopHo-nonactHele K, ocobeHHo B 1O un
BOO. Onsi HWX mMa B NEPBOM MPUONMKEHUN MOXHO NPUHMMATL: B
nopwHesblx K — mae = 0,72...0,85; B poOTOpPHO-NONacTHbIX -—
naK2=0,65...0,80.

Mn. 33 n 37. NpomexyTo4YHOEe oxNnaXkgeHne HagayBOYHOro BO3-
ayxa uenecoobpasHo ucnonb3osatb npu T 1 T 6onbwe (330...340)
K, npu aTom noHwxkeHne Temnepatypbl B BO cnegyet Bbibupath Tak,
yTobbl TEMNEpaTypa Bo3ayxa 3a BO 6bina He Hmxke 310...320 K.

M. 39. Temnepatypa Hayana cxatus T, MOXeT ObITb NoACUUTa-
Ha C yyeToM KoadhdhpuumeHTa I, XapakTepusyoLero pasnmyne Tenso-
eMKOCTEN BO34yxa n OCTaTOYHbIX NPOAYKTOB ropeHusi
(3¢ ~ 1,02 + 0,1 (24 - a)) winm no ynNpoOLWeEHHOW dopmyre
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T

T AT, +7,T,

r

- 3HayeHusa ATs, v+ u T: NpUHATBI paHee (CM.

a
1+,
Tabn.3.2 v nap. 3).
Tabnuua 4.1
PacueT npouecca HanosnHeHus
O6o Pas-
Ne| HaumeHoBaHue 3Ha- | oo dopmyna, Mprme-
n/n napametpa ye- P WNCTOYHUK YyaHue
HOCTb
Hue
1 2 3 4 5 6
ConpoTusneHxue ypn;
BO3YLLHOMO YH;
21 bUNLTPa Ha BXO- AP, | MlMa 3apgaHo it
ne B[], B Kunu K, OH
[aBneHne Ha BXO- ' n
22 ne 8 11, B K unn K, P, MMMa P, — AP,
ConpoTuBnexune 2-I'TH;
23 BO, APo | MMNa 3agaHo KH
OTHocuTenbHoe
24| conpoTuBneHune Gox - 3apgaHo 2-[TH
BO1 1 BO,
3agaHo KH
CteneHb nosblLLUe- S
25 Evm [aBleHus B T2 - K_ 2-ITH
2 GoxPo
KH;
PaBHo Py BO:.
26 | NaBneHue 3a K> P. | MMNa HET
2-['TH;
Pk + APox2 KH
[aBneHune Ha BXO- P ) .
27| peB Ky nHaBbixo- | Pg [Mlla —k2 2 IE-II—-|H
Je n3 BO; Mo

15




lMpodomkeHue mabn.4.1

1 2 3 4 5 6
MH;
APo | MMNa 3apgaHo T(r: ;
ConpoTtuenexue
28| BO urwm BO; 5 T
APo | MMa “— P, 2rTH
GoxTcKZ
P P MH;
+A MTH;
K OoX 1]
29 ﬁijB”Ke””e sak P, |MMa M
1
2-[TH;
PK1 + AI:)0x1 KH
MH;
CTeneHb nosblLLe- Ti - P MH;
30| Hus gaBsneHus B K —x Y
nnm K ) Po 2-['TH;
Th KH
MH;
Agwabathein Ko | N i Sanaro rTH;
31 K mnv K 'MmM
! 2-ITH;
Nax - 3apaHo M
0,286 MH:
e -1 *
T(1+ —*—) TH;
Temnepatypa BO3- Na ™
32| nyxa nocne T K 5286
cxatusa B K unu K, Ty =1, | 2-ITH;
T,(1+ —~—) ’
n KH
ak1
MH;
MNoHwxeHne Tem- MH;
33 | nepaTypbl BO3ay- AToc | K Sanaro rmM;
xa B BO unn BO; KM
AT ox1 K 3agaHo 2-TH
MH;
TemnepaTtypa BO3- T AT 'MH;
34| pyxa 3a BO unu T« K K ox MM
BO ' 2-7TH;
! TK - ATox1 KH
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lMpodomkeHue mabn.4.1

1 2 3 4 5 6
AnnabatHbii KIMNa 2-[TH;
35|k, Nez | - 3apaHo KH
T T | K 7271 | g,
3| Temnepartypa Bos- « TK1(1 + Mo ) )
ayxa 3a K; HeT
Te o 2-TTH
lNoHWXeHne Tem- 2ITH:
37| nepatypbl Bo3ay- | AToe | K 3apaHo
KH
xa B BO,
Temnepatypa Bo3- _ 2-['TH;
38 ayxa 3a BO, T K TK2 ATesoz KH
TK + ATa + SC’YI'TI‘ D'D”
~ LIH!
1+ 3,7, IH
- T +AT, +3.v. T
39 Temnepatypa Ha T. |k 0 a_ el un
Yyana cxatus 1+ 3.y,
P
P, = (P—z)P0 un
P .
Pa - (_a)PK HH;
P, OH
[aBneHuve B Hava- _
40| e cxarus P. | K f«iTepH_
P, ~05(P +P,) |V
ayBKa
e P T
- —a o un
e-1P, T,(1+7,)
Kosbcpument Ha- | eP,T, N
NOSTHEHUS!, OTHe- - _ ~
411 CoHHbIiA K NoMnHo- (e-1P T, (1+3.v,)
My XOZY NOPLUHS e P, T.(1-v,)
n |- |e-1P, T,(1+3.y,)| OH
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lMpodomkeHue mabn.4.1

1 2 3 4 5 6
KoadhduumneHt ns-
OblTKa YH;
42 NPOAYBOYHOTO P | - Pa My JH
BO3ayxa
CymMMapHbIn Ko- UH:
43 | ahPULNEHT 13- os - o-Q, ,EI,H’
OblTKa Bo3gyxa

M.40. JasneHne Ha BbiNycke B ABYXTAKTHOM [l C KOHTYpPHOWN
npopyekon, Ho 6e3 'MH paBHo P. = P, + AP;, rae AP ~ 0,002...0,04; B
OHcITH P, = P; ~ (0,82...0,90)P..

M.41. KoacpdumumeHT HanonHeHms [JH oTHOCAT K MOMHOMY Xo4y
MOPLUHSA 1 NPKU pacyeTe Ucnonb3yeTcst 3HadeHne Vi

4.2. Mpouecc cxaTtus B uunuHape

CxeMa 1 nopsiiok pacuyeTa npouecca cxaTus npeacraBneHsl B
Tabn. 4.2. Huxke gatotcs KpaTKne NosiCHEHWsT MO XO4y pac4yeTa.

Mn. 44 v 45. 3gecb NpuBeaeHbl UCXOAHbIE ypaeHeHUs1 cpeo-
HUX MOJIbHbIX U30XOPHbIX MmerjioeMkocmelu ONsi BO3gyxa v "du-
CTbIX" NpOAYyKTOB cropaHunda npu a = 1,0, ncnosnb3yemMble B AanbHENLLIEM
ansa pacdeta KO3(UUMEHTOB a, U Bj B YPaBHEHMAX TEMMOEMKOCTU
CMecu B 3aBMCMMOCTM OT cocTaBa. YpaBHeHus1 obecneuvmBatoT gocra-
TOYHYIO TOYHOCTb MHXEHEPHBIX pacyeToB B AnanasoHe TemnepaTyp oT
273 po 2000 K. YpaBHeHue B n.45 cnpaBedsiMBo Ans NnpoaykToB cropa-
HUS On3ernbHOro TonnMBa cpegHero coctaea (cm. n.50).

1.46. MNo aTomMy ypaBHEHMIO OnNpenenslTCcs 3Ha4YeHUs1 Koam-

PULMEHTOB Ay U B, B ypaBHEHUU TENIIOEMKOCTHU CVc no cocTaBy CMECH
Ha xoge cxaTtusi. 3Ha4yeHus a,c U B, NoNy4yaroTcs YyTb Oonblue koaddu-
uneHToB 19,26 n 0,00251, cOOTBETCTBEHHO, ypaBHEHUS CV Ana Bo3ny-

xa (cMm. n.44). Moatomy onpenenenve C . nposoauTcs TOMbKO B Tex

vC
cnydasix, korga v- > 0,06; ecnu v, < 0,06, — pacyeTt Ky (cM. n.47) BegeTtcsa
Mo ypaBHEHUIO TENNIOEMKOCTY Al BO34yXa.
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M.47. 3HadeHne K; HaxoguTcsa nocregoBaTenbHbIMK NpUbnum-
XEeHVsiMK; B NepBoM npubnmkeHun nonaratot Ky = 1,37.

Tabnuuya 4.2
PacyeT npouecca cxarusi
No HaumeHo- |0O603| Pas- Mpun-
/n BaHue Haye-| mep- dopmyna Meva-
napameTpa | Hue | HOCTb HUe
YpaBHeHune
cpepHen
278 It e i 19,26+0,00251T
N30X0pHOWN v [Morb-K
TEnNoeMKo-
CTM BO3gyxa
YpaBHeHune
cpegHen
MOJbHOM Ounsenb-
M30XOPHOM _, KK Hoe Ton-
45 | tennoemko- | C, — 20,473+0,0036T nmeo
CTn "4n- cpenHerg
CTbIX" Npo- cocraBa
OYKTOB Cro-
paHus
YpaBHeHue —. —.
Tennoemko- | | v.C, +[o(1+7y,)—7.]C, _
46 [ ctuemecn | C, oK a(1+7,) v>0,06
Ha xoae cac+e. T
cKatust
C n | (Ke-1) 8314 0,06
eqHUn 1= - - >0,
47 ngkasaTenb a,. +B,T.(e ' +1) '
agnabarthbl 8314
oxamms 1926 + 0,251T, (< +1)| "<*%°
[Jasnexve B L-Iﬂz
48 | koHUe cxa- | P, | MMNa P,e™ ﬂﬂ
™a ’
OH
yn;
Temneparty- !
49 | pa B koHUe T. K T, g" = TP, ﬁﬂ'
cxartus eP, ,EI,H,

19



Mo akcnepuMMeHTanbHbIM AaHHbIM [3] AeNCTBUTENbHbIE 3Ha4Ye-
HUSE  MnokasaTens MonuTpoMbl  CXaTus Ny MoryT ObITh:

n, =K, £(0,001...0,005); ans yf (copf, Nnod) - n, =~ 1,36...138;
YH (COf, nofd, BOA) — n, =137...142; [OH (c npsiMoTo4HbIMM Mpo-
pyekamu MO[, BOA) — n, = 137...1,39; ¢ koHTypHbIMM NpoayBKamm —

n, =135...137; ana yd v YH ATA - n, = 1,36...1,38. Ckoppektu-
poBaHHbIE 3HaYEHNS Ny UCNONB3YIOTCA ANg pacyeToB no nn.48 u 49.
4.3. MNpouecc cropaHus

Cxema pacyeTa napaMeTpoB MnpoLecca CropaHvs NpyvBOANTCSA
B Tabn.4.3.

M1.50. CpegHui coctaB gM3erbHOro TonMBa 3adaH B BECOBbIX
ponsax Ha 1 kr Tonnumea. [ns 3TOro ke cocraBa cnpaBeiMebl U NPUBO-
OUMbIE HWXKE 3HAYEHMS BENUYMH 1 POPMYIibl, OTMEYEHHbIE 3BE304Ka-
MK).

B pacuetax moxeT GbITb UCNONB30BAHO W TOMMMBO, OTNNYHOE
OT TonnmBa cpefHero coctasa. MaccoBble fonuv yrnepoaa, Bogopoaa,
Kncnopopaa, cepbl U OCTaTOYHOW BOAb! B TONMMBE MOrYT COCTaBUTb, CO-
otBetctBeHHo: C = 0,85...0,87; H = 0,12...0,13; O = 0,002...0,01;
S =0,001...0,025; W ~ 0,001...0,01. PasymeeTcs, npu nobom coctase
TONMMBa CyMMa BCEX OTHOCUTENbHbIX Macc AosmkHa 6biTb paBHa 1.000.

Mcnonb3oBaHMe TOMnMBa MHOMO COCTaBa HECKOSbKO yBEnu4u-
BaeT MOrpeLlHoCTN pacyeTa, Tak Kak MPUHATOE ypaBHEHWe cpefHen
MOJIbHOW TENMOEMKOCTU ANdA "4nCThIX" NPOAYKTOB cropaHus (cm. n.45)
crnpaBeasIMBO TOMbKO AN AN3enbHOro TOMMMBa CpegHEero coctaea.

MPUHATLIM MacCcoBLIN COCTaB TONMMBA 3anncbiBaeTcs B CTONG-
ue 5 n.50.

M.51. lna Tonnuea cpedHero cocraBa HM3LWas TennoTa cropa-
Hua Q. npuHuMaeTcsa pasHon 42700 k[x/kr (B COOTBETCTBUM C HOpMa-
TMBoM ISO); ons Tonnuea NpPUHATOrO coctaBa Q. paccunTbiBaeTCs Nno
dopmyne Menaeneesa O.U.

M.52. TeopeTnyeckn HeobxoaMMOE KONMMYECTBO BO34yxa AONs
cropaHua — Ong TonnvBa cpefHero coctaBa MPUHUMAaETCs paBHbIM
0,495 kmonb/kr; ona TonNnmMBa NPUHATOrO COCTaBa pacCuYnTbIBAeTcs Mo
npusegeHHon opmyrne.

.54. MNpupaweHne obbema rasa npu cropaHum Tonnmea npu-
HATOro coctasa AM onpefensieTca No NPUBEAEHHOMY COOTHOLLEHWIO.

M.55. XviMnyecknn KoapmUUNEHT MOMEKYNAPHONO N3MEHEHUS
onpegenseTca No npuMBefeHHbIM dopMynam B COOTBETCTBUU CO cpef-
HUM UIN NPUHSITBIM COCTAaBOM TOMNBA.
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Tabnuuya 4.3

PacueT npouecca cropaHusi

O6o3H
Ne Pasmep-
HanmeHoBaHve napameTtpa ave- dopwmyna
n/n e HOCTb
1 2 3 4 5
50 | MaccoBbI cocTaB Tonnmea C.H O, Kr/Kkr Cpepruii coctas: C=0,87; H=0,126; 0=0,004"
S, W MpuHaTeIi coctaB: C= ;H= ;0= ;8= ;W=
3apaHo: 42700
51 | Hu3was TennoTta cropaHus Q. kk/kr 33913C + 102995H - 10885(0-S) — 2512W
52| imaessosmra e | L | mom | ouem 1 (S, H S0
HUST Kr ’ " 0,2095 12 4,03 32 32
53 [enctBntenbHOE KONMYECTBO L KMOIb oL,
BO34yXa Ansi cropaHus Kr
MpupaleHne obbemMa rasa npu — H O 8H+O
54 | cropaHuu TonnMea NPUHATOrO AM T —+—=
cocTaea 4 32 32
7 AM K
55 | XMMUYECKMt KOIDULNEHT Bo i 14 : 1+ 0,064
MOMEKYNAPHOro N3MeHeHus al, a
56 HencteutenbHbI KO3 DULNEHT ) Bo v
MOMEKYNAPHOro N3MeHeHUs B 1+,
57 Hons Tonnuea, cropesLUero K % ) £ IE

TOYKE Z




[NpodomkeHue mabn.4.3

1 2 3 4 5
58 KoadbduumeHT MonekynspHoro ) 1+ M X

N3MEHEeHMs B TOUKE Z B 1+y, °

YpaBHeHune cpeaHein MOMbHOWM _ Mx_ +v)C +[a(1+v )= (X + C
59 | M30XOpPHOII TEMMOEMKOCTU CMe- C,, mK (Mx, +7,) G, +lo(T+v,) = (x, +7,)]C, = a,+8, T

CM B TOYKE Z MOTb: a(1+y,)+(M=-1)x,

YpaBHeHue cpeHein MOsbHON . M+v)C +(a—D1+v )C
60 | M30XOPHOM TENNOEMKOCTU B C.. mK ( 7:) G, + )(A+7,)C, =a, +8,T

KOHL|E CropaHusi, TouKa B Mork- a(l+y,)+(M-1)

TennoTa cropaHusi ToNnuBa, ' Kok Q, +L(1+7v,)IB,(a, +2888,)—
61 | npuBeaeHHasi kK abcontoTHOMY Q. K

HYMIo TemMnepaTyp -a, +2888,)]288 ~101Q,
62 | CteneHb NOBbILLIEHNS AABNEHUN A - P,/ P.

YpaBHeng cpeaHen MONbHOM c KK C 18314 = 8314 T T
63 | nsobapHoI TENNoeMKoCcTU B 2 | monb.K vz T 0, (a,, +8, )+8,T, a,, +B, 1,

TOYKE Z ]

Q
éZL” +(19,26 + 0,00251T, +8,3141)T,
Lo
+
64 (l;/ll_zlg;ﬂ\;znwaﬂ TeMmneparTypa T, K B,(1+7,)@,, +8,T,)
v, (@, +B, T, +8314 )T,
B.(1+7,)(@, +8,T,)
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Mn.59 n 60. MNo 3TMM 3aBMCUMOCTAM pPacCYUTbIBAKOTCA KO3(D-
dULNEHTBI 8y U B; B YpaBHEHNSIX TEMMNOEMKOCTEN nocne NoACTaHOBKN B

Hux ypaeHenut C, n C, u3 nn.44 u 45, npu amom T ocmaemcsi &

eude cumeosna. KoHTponb npaBunbHOCTU onpeaeneHust koadpduumeH-
TOB a.i U B BEAETCHA MO CneayroLmnm HepaBeHCTBaM:

19,26 < aw < aw; < aw < 20,473;

0,00251< B < B, < Bs < 0,0036.

Koadpduument M B cpopmynax nn.59 n 60 — oTHOCMTENBHOE
KONMMYeCTBO KMOIb rasa, obpasyroLierocs npu cropaHum 1 kr Tonnvea
npu TeopeTu4eckm HeobxoaAMMOM KonnyecTse KMonb Bo3ayxa L,, onpe-
JensieTcsa no BblpaxeHusaMm N.55 npu nogcrtaHoBke o=1.

M.61. MoxHo Takke nonaratb, 4to Q' = 1,01Q,, Tak kak oLno6-
ka He npesblwaeT 1% (No cpaBHeHMIo ¢ ypaBHeHnem Knpxroda).

1.62. CteneHb NOBbIWEHNS OaBNEHUA NpU CropaHumM COCTaB-
nset: MOO - A = 1,1..1,25; COO — 1 = 1,2...1,35; MOA4, BO4 —
A=1,45..1,7; AT c pasgeneHHbIM1 U nonypasgeneHHbIM1U KaMepamu
cropaHusa — A = 1,3...1,45, c Hepa3ageneHHbimn KC — A =1,4 ...1,8. Ecnu
nornyvarLLmMecs 3Ha4YeHUss A He yKragblBaloTCsl B 3afaHHble npeensl,
LenecoobpasHo CKOPPEKTUPOBATL NPUHATOE 3HaYeHue P,.

1.63. YpaBHeHue cropaHus TOMMMBa Ha yyacTKe Cyz WUHOuKa-
TOpPHOW Auarpammbl UMeeT BUA

ngvﬁ +(C\o +8314M)T, +7,(C,, +83140)T, =B,(1+7,)C,T,
a

mnnn

&ZSH' +(a,, +B,T, +83141)T, +7,(a,, +B,T, +83140)T, =
o

=B,(1+ yz)(apz +8,1,)T,.

I'Ipvl noAcCTaHOBKE B YpaBHEHUE CropaHua BXogAWmnX B HEro na-

(0]
o

paMeTpoB, OHO MPUBOAMTCA K BUIY ATZ2 +BT, —C =0 u pewaertca

_Cc
AT, +B

nocnegosaTtesibHbIMU I'IpI/IGJ'II/I)KeHI/IFlMI/I Mo BbIpaXXeHuto TZ =



, Ang Hadvana 3apaetca T, ~ 1800 K, vnu no wnssectHon chopmyne

_ -B++/B?+4AC .

T
‘ 2A
4.4. MNMpouecc pacwmpeHus
MocnepoBaTtenbHOCTL pacyeTa AaeTcs B Tabn.4.4.
Tabnuya 4.4
PacueT npouecca paclumpeHus
No HaumeHo- [O603| Pas-
r|/|_'| BaHve na- |Hadve-| mep- dopmvIia
pameTpa | HMe |HocTb pMY
1 2 3 4 5
CreneHb
64 | MPeAsapy- ) Bsz
TenbHOro P AT
pacLmpeHms c
CreneHb no- e
65| cnegytowero| & - -
paclumpeHmns P
Q (¢ -
C HUWX No- 8,314 B_ZT _T /(—H(& aZ) +
pen o z B L B(1
kasaTenb no- p al B(1+y,)
66 nAnUTpOnsI nz-1 ) B
PacLUMpennA += (avz + Bsz )Tz - (aVB + BBTB )TB)
TemnepaTypa| T
67 B KOHLe npo- T K Bz z
Lecca ® B &2
paclumpeHmnst
[aeneHune B =)
KOHLe npo- z
68 uecca Ps | Mlla 5
pacLuvpeHusi
MpoBepka
NPUHATOrO n, -1
3HayeHus P\
69 Temneparypbl T K TB (Fr]
OCTaHbIX ra- B
30B
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lNpodomkeHue mabi. 4.4

1 2 3 4 5

MpuHaToe
3HaueHue
nokasarensi
69.1| nonuTpons! | N, - 3apaHo
ncTeveHus
rasa us uu-
nuHapa

[asneHne B
uunuHape B
69.2| npouecce P, |MMa 3apgaHo
rasoBbInyc-
Ka

Nn. 66 n 67. PacueTt n, nu Ts Begetcsa nocrnegoBaTenbHbIMU
npubnmwkeHnamun. Ona atoro npuHumatot T ~ 1000...1200 K 1 nogcras-
naT B hopmyny n.66. Mo HangeHHOMY 3HaYEHUIO N; HAXOOAT crneayto-
wee npubnuxeHune Te. MNpn pacxoxaeHusax senmdmH T, meHee 5 K pac-
YyeT 3aKaH4MBaloT.

M. 69. Oina npoBepkun NpaBUIbLHOCTU NPUHATOrO 3HAYEHUS TEM-
nepaTypbl OCTaTOYHbIX ra3oB B umnuugpe T, (cMm. n. 16 tabn. 3.2) npu-
XoaMTCsa 3adaBaTbCs 3HAYEeHMEeM nokasaTtens nonuTponbsl AN npoayk-
TOB cropaHusi. [na obblYHbIX 3HAa4YeHUn as B ansensax (~2,0...3,5) Mmox-
HO NpuHMMaThL Nr ~ 1,3...1,37. YeMm Bbille 3HaYEHNE o5, TEM HUXE TEM-
nepatypa T, 1 Gonble 3HadeHue n;; Tak B OH, rae os >>3,0 3HavyeHune
n-~ 1,35...1,37.

[asneHne rasos B uunuHape B npouecce Bbinycka P, B [ 6e3
Hapgayea u npy MH opueHTMpoBoYHO paBHO P ~ P, + AP;, roe conpo-
TUBMEeHue BbINyCKHOro Tpakta AP. ~ 0,002...0,007 MMa. B YH »n OH
AaBreHne rasoB B BLIXIIOMHOM Konnektope nepep TypbuHon (I'T) P;
NPUHATO oueHuBaTb B gonsax ot P¢ ana YH P: =~ (0,85...0,94)P,, ana
OH P; ~(0,82...0,92)P. [aBneHne rasoB B uunuHape P, ~ P+AP;,
npuyem, Yem GonbLlue Py, Tem Gonblue u AP;.

Ecnu pacyeTHoe 3HauveHue T, BygeT oTnmMyaTbCst OT NPUHATOrO
B N. 16 Tabn. 3.2 6onee 4eMm Ha +10 K, TO BbIMOMHEHHYO YacTb pacye-
Ta Heobx0AMMO CKOpPEKTUPOBaThb.

4.5. UHaukaTopHble NoKasaTenu ABUraTens

Mopsiook onpeaeneHns MHOVMKATOPHbLIX NokasaTternen gBurarte-
n§a naeTcd B Tabn.4.5.
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Tabnuua 4.5

Unan KaTOpPHbIe NoKa3aTenu agsurartens

0603

Pas-

Ne | HaumeHoBaHue Mpume-
Haye- | mep- dopmyna
n/n napametpa YyaHue
HWe | HOCTb
P
“[Mp-1)+
CpeaHee vHavka- -1
TOpHOE AaBreHune p 1
uvkna (ons 0o v ' 1— _
70 OH — oTHeceHHoe P Mrla n,—1 ( &2 )
K nornesHomy xoay
MOPLLHS) 1 (1 1 1
n1 _ 1 8n1—1
KoadpbmumeHT
MOMHOTbI MHAWKA-
4 TOpHOW Anarpam- J B 3apaetca
Mbl
J P 4yn, YH
CpeaHee nHanka- an v aH
TOpHOE AaBneHue C npsIMo-
[AeiCTBUTENBHOMO Pr(1-¥ TOYHO-
72 | uvkna (gns 04 m P; MMa ( ) KnanaH-
[OH — oTHeceHHoe Hom npo-
K NOMHOMY xoay AyBKOW
NOPLUHSA) Pl (1) ,El,r')’:)l/'awe
v OH
433n,P,
y ” 1 DT 4n, on
NenbHbIA UHAW- Kr OLL0 P| TO
73 | kaTopHebI pacxon Oi —
Tonnuea KBT4 433 Ny F)K 4w An;
o |_0 P. TK YH n OH
74 NHankaTopHbIN _ ) 3600
KMAQ oguratens ni QH ‘g,

M.71. KoadppmumeHT nonHOTbl MHANKATOPHOW AMarpamMmMbl yuu-
TbiBA€T OTKIOHEHWUS pearibHOro Lukna oT pacyeTHoro u obbl4HO CO-
crasnsieT J = 0,96...0,98 B yeTblpex- U ABYXTAKTHbIX [ ¢ NPAMOTOYHO-
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KnanaHHOW NpoayBKoOW (B NocnegHux pacyeT BedeTcs no y,). B apyrmx
TMnax ABYXTakTHbIX [ MmoxHo nonarate J ~ 1,0 nu6o 0,98...1,0. B[] ¢
pasgenenHoiMn KC npuHumatot J ~ 0,92...0,96, yumTbiBas 3atum u 3a-
TpaTbl Ha NepeTekaHue paboyero Tena mexay nonoctsimm KC.

M.72. MNMpwn onpegeneHnn P; aByxTakTHbIX [ npuHuUmaloTca Te
Xe 3HadveHus Y, 4To M npu pacdete n. (cm. n.41), npn atom gna [ c
KOHTYpPHOM npoAyBkon pacyeT obbl4HO BedyT no W (N0 3akpbITuio
BbIMYCKHbIX OKOH Ha XOo4e cxaTtus), a AnA [ ¢ NpsAMOTOYHO-KNanaHHon
— no ¥, , T.e. N0 3aKPbITMIO NPOOYBOYHbLIX OKOH, OOHAaKO B CBS3n C 6o-
nee paHHUM OTKPbITUEM BbIMYCKHbIX KnanaHoB BBOAUTCA nonpaska J. B
[ Cc NpoTMBONOMOXHO ABWXYLUMMMUCA MOPLUHAMW pacyeT BeAeTcs no
MOMEHTY 3aKpbITUS TEX OKOH, KOTOpble 3aKpblBalOTCS NOCAEAHVMMU Ha
X04e cxaTus.

Mn. 73, 74. MNpwn onpegeneHun g, AByxTakTHbIX [ B cpopmyny
Hago NoACTaBNATb COOTBETCTBEHHbIE 3HAaYEeHNs M, U Pj, OTHECEHHbIE K
nonHoMy xogy nopluHs. MNpuemnemMble 3HayeHus 1; OObIMHO coCTaB-
nsoT He meHee 0,41...0,43.

4.6. ArperaTbl NnpoAyBKU U HagayBa

PacuyeT oCcHOBHbIX NapaMeTpoB 1 NokasaTenen arperatoB Npo-
OyBKW 1 HagAyBa NPOBOAMTCA MO cxeme, npeacTaBreHHomn B Tabn. 4.6.

Mn. 75 n 78. MNpunBeaeHHbIe 30eCb 3aBMCMMOCTM AN pacyeTa
lax, Lact N Lae CpaBegnuBbl Angd Bosayxa npu K= 1,4 n R=0,287k0x/
(kr-K).

Mn. 76 n 79. Mpu pacyeTax &, du U S HeobxoaMMo 3agaBaTb
mMexaHudeckui Kl komnpeccopa ¢ y4eToM 3aTpaTt Ha noTepu B nog-
wunHukax TK nnm B npmeoae MNK. B nepBom npubnmxeHMn MoxxHO npu-
HUMaTb ans ueHTpobexHoro komnpeccopa (K B cxemax 'MH, I'TM; K4 B
cxeme KH; K; u K, B cxeme 2-[TH), cm. puc.3.1 wun 3.2:
NMw = Mt ~ NMue = 0,96...0,98. 1N npMBOAHbBIX KOMMNPECCOpPOB (B Cxe-
Max HagayBa MH n KH, roe ucnonb3ytotca poTopHo-rionacTHbele [MK):
nMKN nMKQ = 0,870,94

Mn.77 v 80. 3HA4YEHNS Mak, Naxi, Naxz, Oz, Qu U Mi NPUHUMMALOT B
cootBeTcTBMM ¢ nn.31, 35, 43, 51 n 74. TeopeTnyeckn Heobxogmmoe
KONMMYeCTBO BO3ayxa Ans cropaHus L' = 28,97 L,, kr/kr Tonnmea, rae
MOneKynsipHas macca Bo3gyxa mg = 28,97 Kr/Kmonb.

.83. MNMog P, noHnmaeTcsa gaBneHue B BbIXJIONHOM Tpybonpo-
Boae 3a ['T ana cxem 'TH, 'TM n KH; ana cxembl 2-I'TH — 710 gaBsne-
Hue 3a ['T,; B cxeme MH — gaeneHue 3a [1. [ins Bbixniona B atMmocdepy
CONPOTMBIEHME BbIXIIONHOIO TpybonpoBoga obblYHO He npeBbiaeT A
P: ~ 0,002...0,007 MIa, B cBA3n ¢ 4eM ansa P2 MOXHO NpUHMMaThL 3Ha-
YyeHus B guanasoHe P, = (0,102...0,107) MIMa, npuyem GonbLune 3Have-
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Husa cooTtBeTcTBYOT UH 1 AT[ C rnywmTensMmn n HerwTpanusatopamm
TOKCMYECKUX KOMMOHEHTOB BbIMYCKHbIX ra3oB.

Mn.84, 95 n 106. MNokasaTenb NONUTPONbI UCTEYEHNS rasa u3s
UMNMHApPA B BbIXMOMNHOW KOMNNEKTOP N yXe NpuHAT (cM. n.69.1). Ona au-
3erbHbIX a npu oy 2 (2,0...3,5) MOXHO nonaratb
N~Ki~Kr1~K:2~1,3...1,36. HYem Bblle oz, YEM HWXKE TemnepaTypbl, TeM
fbonblee 3HayeHune n. unu K: cnegyeT npuHUmaTh; Tak MOXHO OpaTb
K1 < Krz, npuHumMaTh 6onee Bbicokme n: u K; B AByxTakTHbIX [, roe ya-
cTo as > 3,0.

[aBneHne B BbIXNonHoM konnektope B [ 6e3 Hagaysa u npu
MH paBHo P; = P,+AP;, rae A P: = 0,002...0,007 MlMa. B [] ¢ HapgayBsom,
roe ucnone3yetcs TK, OCHOBHOE COMPOTUBMEHNE B BbIXIIONHOM TpaKTe
co3gaet nonaTtoyHbl annapat ['T. [JaBneHue Ha Bxoae B [T oueHuBa-
eTca B gonax ot P ana YH — P, = (0,85...0,94)P,, a anga OH — P
= (0,82...0,92)P..

I1.86. MNogorpes BbIXMOMHbLIX ra30B B pe3ynbTaTte TOPMOXEHUS
rasoBoro noTtoka nepef connoBbiM annapatom T - AT, = (20...30)K.

I1.89. MNopgorpes NpoayBOYHOro BO34yxa, NMPOXoAdaLLero TpaH3u-
TOM Yepes UMnMHAP B BbIXONHOM KonnekTop ATs =~ (15...25)K.

.96 n 105. MNMockonbky Npu pacyeTe OTHOCUTENBHOW MOLLHO-
CTM Komnpeccopa (cMm. nn.77 n 80), y4TeHbl MexaHN4eckue noTepu 3a-
OaHVEM NMua U Mue, Or1 U dr2 , HEOBXOANMMO UCMONb30BaTh BHYTPEHHMWN
(apmabatHbi), a He addpekTmBHbIN KM I'T. Ero 3Ha4eHus MoXxHO npu-
HUMaTb B Npegenax: nir ~ Nirt ~ Niz = 0,75...0,86.

Tabnuua 4.6
MapameTpbl arperatoB NpoAyBKU-HagayBa
No | Haumerosa- . o Pas- Mpume-
Hue napa- mep- dopmyna
n/n yeHune JaHue
MeTpa HOCTb
1 2 3 4 5 6
Komnpeccop
0,286 MH,
Anva6atHas lac  |kOx/r|  1005T (m, " —1) rTH,
75 | pa6ota K unu (LY
K1 fa | | 1005T,(m, " 1) |FRL
MH,
MexaHuye- N - 3apgaeTcsa ITH,
76 | ckuin KNO K '™
unm Ky 2-I'TH,
Nwkt - 3anaeTcs KH
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lMpodomkeHue mabn.4.6

1 2 3 4 5 6
5 . Lo T
K o ’
OtHocuTens- QH i Mak M M
77 | Has MoLLHOCTb
K v K I Llaa 9y 2-1TH,
8!(1 - [¢] KH
QH ni nam 11M|<1
AnvabaTHas 0,286 2TTH,
8 pabota K; lac | KEKIKT 1’005TK1(TEK2 - 1) KH
79 Z{iﬁa&'gﬁe& Nwe - 3apaeTca 2 IELH
OTHocuTENb- . {. .o
80 | Has mowHocTs | &y - L, a2 x 2_|ELH’
Kz QH i Mak2 M2
CekyHaHbIV '
81 | pacxog Bo3ay- G: Kr/c M
xa 3600
MouHocTb,
82 notpebnse- N BT GB gak
Masi KoMnpec- « Nar Mok
Ccopom
la3oBas TypbuHa
MpoTtnBoaas-
83 | nexue Ha P, MMa 3apaeTtcA
Bbinycke 3a I'T
Mokasatensb
84 | nonutponsl n: - -
ncTeYeHuns
PacyeTtHas n, -1
TemnepaTypa P \n
85 | rasos B Bbl- T K T —
XII0MHOM KOfi- B( P,
nekTope
Moporpes rasa
B pesynbTaTte
TOPMOXEHWS
86 noToka nepen AT, K 3apaeTcs
COMJIOBbIM

annapaTtom I'T
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lMpodomkeHue mabn.4.6

2 3 4 5 6

TemnepaTtypa
rasa B Konnek- T: K T + AT,
Tope

YpaBHeHne
cpenHen
MOJTbHOMN N30~ —.
©apHon Tenno-
€MKOCTM Mpo-
AYKTOB cropa-
HWS

O
=

or aet+8314 +8, T,

MNopgorpes
NpOAYBOYHOrO
BO34yxa, npo-
XoasLero
TPaH3UTOM Ye-
pe3 uMnuHap

ATe K 3apaeTca

TemnepaTtypa

BO3a4yxa, no-
cTynatoLiero B Te K T+ AT,

KOnnekTop

®dopmyna
cpegHen Mo-
OunbHOM n3o-
GapHol Tenno- PB  Imonb-K
€MKOCTW BO3-
ayxa

@]
E

27,574 + 0,000251T,

dopmyna
cpeaHen — —
MonbHOM Ten- | " KK (@, - 1)CpB +B, Cpr
JI0OEMKOCTU PT  Imonb-K _

cMecu nepeg Pa T+ BO
Munu T,

@)

PacueTHas _ _
TemnepaTypa (0, =NC,, T, +B,C,. T,
rasoBoi cmecu T: K —
nepen T vnu ((Pa -1+ B, )CpT
T4
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lMpodomkeHue mabn.4.6

1 2 3 4 5 6
YaenbHbIn ol "1t
94 | pacxon rasos | M, |KMole g al,(o, Bs)
BIT kBT-Cc 3600
MNokasatenb TH,
g5 | apvabarsl B Ke 3apaetca KH
rT ]
T - -"- ™
v T4 Ko
BHyTPEHHMA MNir - 3apaetcs 2-ITH
96 | KNA T nnn -
K Nir1 - N
[aeneHune 3a P_ P_ ]
97 T, P Mlla ~ P2 P Pz 2T
K, -1
= P, K rTH,
Ho | SBX | C T |1-| 22 KH,
AnnabaTHbiii Morb-K P, iy
9g | TEnnonepe-
nag s T unu K1
T, w | = P ) K
HaT1 MOJ‘Ib~K CpT TT 1— P—T 2_rTH
OTHocuTenb- TH,
Hast MoLL- 8 - H,, -M.-n. -K, KH
99 | HocTb [T N rmM
(r|2;1= 1...1,5) B B HaT1 MT *MNir K1 2-TH
Temneparty- -
pa B agua- P '21
100| 6atHoMm Tian K T .| Fm o[TH
pacLmpeHnm T P.
3alT,
Henctau-
TenbHas
101| Temnepa-ty- Tr1 K T (T, - T1a,q) Ny | 2-7TH
pa cmecu 3a
T,
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lMpodomkeHue mabn.4.6

1 2 3 5 6

Tennoewm- o
102| kocTb BO3AY- o1
xa3alT, monb-K

|
B |~

27,574 + 0,00251 T 2-[TH

Tennoewm- .,
103| kocTb rasos Cor
3alT,

|
E

aw+ 8,314 + B, Ty 2-TH
monb-K

Tennoewm- —. KK ((Pa - 1)6;;1 + BOEF:”

104 | kocTb rasos 1 | vone-K
nepen T, (@, —1+B,)

@)

2-[TH

BHyTpeHHui

105 KN T, Nir2

- 3apaeTca 2-MTH

lNokasaTenb
106| agnabaTtbl B Ktz - 3apaeTtcA 2-[TH
T,

Kyp—1

AanabaTtHbin — Kr2
K |\ c T 1—[ij 2-[TH

107| Tennonepe- Har2 vonb.k| et I
nagslT,

71

OTHocuTenb-
108| Has mMoLL- B2 - Haro -M; -1, 2-'TH
HocTb T,

M.97. OaBnexuve ra3os mexay TypbuHamu 'Ty n T, B cxeme 2-
'MH B nepBom npubnmxkeHNM onpenensieTcs U3 YCoBUS paBeHCTBa
cTeneHem pacluvpeHuss rasoB B TypbuHax, T.e. U3 YycrnoBusi
n,=P,/P,=mn,=P_,/P,. NMpn neobxopumocTu BbIGOp P:1 KOp-
peKkTMpyeTcs.

Mn. 99, 108. OTHOCUTENBbHOE 3Ha4YeHue moliHocTn T B cxe-
max Hagayesa 'TH n KH 3, gomkHo coBnagaTb ¢ OTHOCUTENBHOM MOLLL-
HocTbto K unn Ky no n.77, T.e. B cxeme 'TH Hago nvweTb 8, =3, a B cxe-
mMe KH — &; = 8. [Ansa cxembl 2-N'TH 06s3aTenbHO BLINOMHEHWE YCIO-
BUMN 8«1 = Or2 U 3 = S COMMNACHO cxeme Ha puc. 3.2,a. JonycTumbln He-
©anaHc B & M &: He JOMKeH NpeBblllaTb N0 abCONOTHOMY 3HAYEHUIO
0,003...0,005, 1.e. 0,5%. B cny4yae HebanaHca pacyeTbl NO & U &; KOp-
PEKTMPYIOTCS NyTEM BapbMpOBaHWUS TaKMMWU NapameTpamu, Kak Ma, Mir,
P:, @a, Ki 1 Op. B HEKOTOPLIX Cryyasix NpuUxXoguTCs KOPPEKTUPOBaTb U
pac4yeT npolecca HanonHeHus. B cuctemax Hagaysa 'MH, KH n 2-'TH
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B Crydae UCnonb30oBaHUs UMNYIbCHbIX I'T npy onpeaeneHun &; Unm 8y
MO>HO y4eCTb 3TO OBCTOSATENBCTBO KOIPPULMEHTOM MMNYNbCHOCTM K,
~ 1,02...1,15 (6onbwune 3HavyeHusa anga gByxtakTHeix ). B cxemax P ~
const obs3aTenbHO NpuHumaTh K, = 1.

Mn. 100...108. 31oT pacyeT HeobxoamMm Tonbko Anga [l ¢ AByx-
CTyneH4yaTbiM ra3oTypOuUHHBIM HagdyBoMm, T.e. anga cxembl 2-I'TH. Mo
HangeHHon Temnepatype rasos 3a [T, — T (cm. n. 101) Haxoamm Ten-
noemkoctb cmecu nepeq T2 (cm. n. 104) n ganee, kak o6bIYHO, onpe-
aensieMm aguabatHblv Tennonepenag u OTHOCUTENbHYHO MOLLHOCTb [ To.

4.7. 3dhdeKkTUBHbIE NOKasaTenu gBvUraTens

MocnepoBaTenbHOCTL pacyeTa ahPeKkTnBHLIX nokasartenen [
npveegeHa B Tabn.4.7.

Tabnuua 4.7
OnpepeneHue 3chheKTMBHbIX NOKa3aTenewn gBurarens
O6o
Pas-
Ne | HawmmeHoBaHue | 3Ha- [ Tpume-
Mep- dopmyna
n/n napameTpa ye- YaHue
HOCTb
Hue
1 2 3 4 5 6
MexaHnueckui
109 | KM cobctBeH- Mwa - 3apaetcd
HO gBurartens
Y,
MexaHuuyeckuii - MNwa 'MH;
KM/, koMBUHK- 2-[TH
110 MNu
POBaHHOTO [1BY- - Nua — Ok KH
ratens
- Nua — O + 90, rm™
YaenbHbln ad-
111 | dbekTuBHbIV pac- | ¢ - gi/n
° | kBTyY v
Xo4 Tonnmea
O heEKTUBHBIN
112 KM Ne - i Nw
CpenHee ag-
113 | dekTBHOE AaB- P. | MMa Pi Mu
neHue
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lpodomkeHue mabn. 4.7

2

5 6

114

O606LeHHoe
cpegHee ag-
deKkTnBHOE AaB-
nexue

zP.

MMa

z Pe

115

PacueTtHas agp-
dekTnBHas
MOLLIHOCTb LBU-
ratens

kBT

13,09D* SnizP,

116

KpyTawmin mo-
MEHT

M.

Ne
9550 —=
n

117

KomnneKkcHbIn
nokasartesb
YPOBHS chopcu-
poBaHus aBura-
Tens

Ne

zPe Cn

118

MopliHeBasi
MOLLIHOCTb ABU-
ratens

5zP.Cn

119

JInTpoBasa moLy-
HOCTb ABuraTe-
ns

0,0167 zPe n

120

CpepHee paB-
neHve B pac4yeT-
HOM LMKne

p p p p
FBH+FC)K+Fp +F

BbIn

K p

u

121

CpegHsast Tem-
nepaTypa B pac-
YETHOM LUKIe

T T T T
FBH+FC>K+Fp +F

Bbin

Z T

u

MaTb paBHbiMu: MOL n
n = 300...600 MUH", My =
nw = 0,87..0,82; BOA
n >>1500 MuH", N, ~ 0,82...0,72.

M.109. MexaHuyeckmn KO cobctBeHHO [ M, yUMTbIBAaeT Me-
XaHun4yeckue notepu TOMbKO B camMoM ausene, 6e3 yyeTta saTpat MOLL-
HOCTU Ha BO34yXOCHabxeHue. 3HauyeHust My, PEKOMEHOYeTCs MPUHU-

n

55...250 MUH", Mwy =
0,92...0,88; 1MO4 n
> 1500 MUH", Mua

0,95...0,92; cof
700...1200 muH™,
0,82...0,75; ATO

Ona AT[, 3HayeHne mu MOXeT ObiTb YTOYHEHO pacyeToM Mo
dopmyne
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P, P-P P

e i M:1_ M
’

P P

| I 1

roe Pu, MMNa, — cpegHee faBneHne MexaHM4eckux notepb, onpegense-
mMoe no copmynam: P, = 0,105 + 0,012 c» — gna [ ¢ HepasgeneHHbIMu
KC n P, = 0,105 + 0,0138 cn — ana [ ¢ pasgeneHHbIMK U nonypasae-
nexHbiMu KC; ¢ = S:n/30, mM/c, — cpeaHsst CKOPOCTb MOPLLHS.

M.110. B uyetblpextaktHbix [0 ©e3 Hapgysa (YY) wmeem
Tm = Mua, 3TO Xe ycrioBue cnpaseanueo anga scex 4 c MMH u 2-I'TH, rae
Ha Bcex pexumax paboTtbl 6« = 8;. B aByxTakTHbIX [ co cxemon MH B ny,
HeobOxooMMo y4yecTb 3atpaTbl paboTtbl [ Ha npusog [MK. Ona cxembl
MM c npuBogHbiM TK 1, onpegensieTca ¢ y4eTom HebanaHca paboT B
TK, T.e. N0 pa3HOCTU & U d.

M.n. 111...113. OkoH4aTenbLHO Ka4YeCTBO pacyeTa nposepseTcs
MO MOMYYEHHbIM 3HAYEHUAM Je , e U Pe , KOTOPBIE OOMKHbLI COOTBET-
CTBOBaTb UMEKLLMMCSA OAaHHLIM A51s ONM3KUX MO KOHCTPYKLUU N YpOB-
Hio dhopcmpoBaHus [1. B coBpeMeHHbix MO[ ¢ S/D > 3,4...4,2 nonyye-
Hbl Ne ~ 0,47...0,52; B COl — ne ~ 0,44...0,46. 3HauyeHns ne < 0,35 mo-
ryT uMeTb MecTo nuwb B ManomouwHeix OBC, B [ 6e3 HagayBa, ¢ pas-
aeneHHbiMn KC, a Takke B [l npy ocobbix ycrnoBusx Ha BMycke U Ha
BbIMYyCKe.

M.n. 114...119. MNMpuBeaeHHble 34eCb NokasaTenu xapakrepusay-
IOT pacyeTHy0 a(PPeKTUBHYIO MOLLHOCTb — Ne M HOMUHAMbHLIN KPYTS-
Wwmn MmomeHT [ — M., ypoBeHb dopcupoanus [ no Pe — zP., ypoBeHb
TENNOBOW M AUHAMUYECKOW Hanps»KeHHOCTN — N, yaenbHOW NopLuHe-
Bon — N, u nntposon — N, mowHocTun 1.

Mn.120, 121. CpegHee aaeneHune B pacyeTHoM Lukne (Py)e Xa-
pakTepu3yeT HarpyXeHHOCTb MOALUUMHUKOB M YPOBEHb MEXaHUYECKUX
notepb, a cpeaHasa Temnepartypa B uukne (T,)s — YPOBEHb NOTEPDL TEN-
nonepegaden.

Ons onpegenexus 3HaveHun (Py)e, m (Ty) HeOOXxogoumo pac-
cynTaTb CyMMapHble Nnowann cooTBETCTBYHOLWMX auarpamm. Mnowa-
OV auarpamm Bnycka u Bbinycka, Mm? , ans Y v YH nogcumntbiBatoTcs

no Bblpa)KeHMﬂM Fl_fn = (h)pa ES n FI_’-.I—I'I = (lf])Ta Es 1 FE‘.)I:II'I = (h)pr ES "
FBTbm = (h)Tr l, rae h — opanHaThl, COOTBETCTBEHHO, Pa, To 1 P, T,, f—
AnnHa abcumcebl, MM, COOTBETCTBYHOLLASA MOSTHOMY XOA4y MOpLiHA S.

Mnowagn F> w F! F[f n F, mm? onpepensiiotes nnanmmeTtpuposa-

CX CXK

Hyuem nog KpusbIMU Poy = f(V) 1 Tex = f(V), P, = f(V) n T, = f(V) oo ocu

abcumce Takke Ha yyacTke MOJSIHOTO XoAa MOpLUHst fs. EcTecTBeHHO,

ans Y n YH B 3HameHaTene BbipaxeHun nn. 120 n 121 ¢, = 4/4s; ana
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OBYXTaKTHbIX [ — ¢, = 2/s; m,, MIMNa/mm 1 m;, K/Mmm — macwTabbl gna-
rpaMmm.

4.8. OnpepeneHne pasmepoB LUuNMHApa ABurartens
Ecnun 3HauyeHus guameTpa D 1 xofa nopliHsa S npoeKkTupyemo-
ro [1 He 3agaHbl, a NONy4YeHHbIE PacYETOM 3HAYEHUS Je, Ne U Pe HE BbI-

XOOAT 3a JoNnyCTMMble Npeaensl Ans 4aHHoro tvna [, MOXHO nepexo-
OUTb K onpeaeneHnto OCHOBHbIX pa3mepos [ (tTabn. 4.8).

Tabnuua 4.8
OnpepeneHune pasmepoB LUUNUHApa ABuraTens
. i= i= i=
. ls- 30 (Cm)K,
m/c n Dbm | SD | D,m | SID | D,m | SID
M
(C)s
(Cu)2
(Cine

C aToi uenblo, yunTbliBasg TUMN U HasHadyeHue [1, 3apatoTcs
HECKOMbKUMW 3HAYEHMUSIMU CpedHen CKoOpocTu nopwHsa Cn 1 HaxogaT
COOTBETCTBYHOLUME MM 3HAYEHUS X04a MOPLUHA S NO 3agaHHON YacToTe
BpalleHus n, MuH"'. 3aTeM 3a0al0T HECKOMNbKO 3HaYEHWUIA Yncna LMMnH-
OPOB i U NOACYMTBIBAOT COOTBETCTBYIOLLYD UM LMIIMHOPOBYO MOLL-
HOCTb MO BblpaxeHuto Ne, = N / i. [lanee, B 3aBMCMMOCTU OT TAKTHOCTU
L1, onpepensoT AMaMeTp UMIMHAPA M OTBEYalollee eMy OTHOLUEeHue
S/D. Pac4yeTHble popmynbl ans onpeaenexnst D nvetot BUA:
ya, yH

D =0,3909 L;
S-n-P,
An, AH
D =0,2764 L;
S-n-P,
AA, AH c nan

D =0,2764 Ne, ,
(Sn +SB)'n'Pe
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rae S, D — B M, Ney — KBT/Upn., n — mun™, P, — MIMa. MocnegHsas dop-
Myrna npuMeHseTcsa ans onpegenexdms D B gByxTakTHbIX [ ¢ npoTmBo-
NoMoXHo ABwKylmMMucs nopwHamu (MAMN), a S, n Sy — cooTBETCTBEH-
HO, XOZ NPOAYBOYHOIO U BbINYCKHOIO MOPLLHS.

M3 HargeHHbIX 3HadveHnn S n D BbIOMpaloT Takoe ux coveta-
Hue, KoTopoe B Haubornbluel CTeneHu yaoBneTBOPSET npeanonarae-
MOMY HasdHadeHuo u Tuny M. Mpu BbIGOPE Cr, | 1 OTHOWEHNS S/D MOX-
HO PYKOBOACTBOBATLCS CreayoLwmMMm NPUMMEPHLIMU peKOMeHAaLNaAMM:

MOO - n = 55.250 MuH', cn = 7,5..85 wmc, i = 4..12,
S/D =3,2..4,2 (4,4);

cogd - n = 300..600 MuH', ¢, = 85..95 mlc, i = 6..18,
S/D =1,2...11,7 (2,0);

noa — n = 700..1200 muH", cm = 8,5..12 wmlc, i = 4..20 (24),
S/D=1,0...1,4;

BOO - n = 1500..2500 muH', cn = 10...113,5 m/c, i = 4..12 (56),
S/D=0,9...1,2;

ATO — n = 1500..4800 MuH", cn = 10..15 m/c, i = 2...8 (12),
S/D=0,8...1,1 (1,2).

B COA, Noad, BOO npu V-06pasHon KOMMNOHOBKE BO3MOXHbIE
3Ha4veHus i coctasnatoT: i = 6, 8, 10, 12, 14, 16, 18, 20 (24). Ana H-06-
pa3Hon (OBYXpsOHOW) M 3Be34000pasHOM KOMMOHOBKM LIMMMHAPOB BO3-
MOXHbl i = 4,5,6,7,8,12, 14, 16 ... (42, 56).

OkoHyaTenbHO NpuvHUMaemble D 1 S oKpyrnsTCs 00 LenbiX
3Ha4yeHui, Brm3kMx Kk Hanbonee ynoTpebuTenbHbiM 3HavyeHnssiMm D n S B
cepuiiHbix gusensx. Ona ATL pa3svepbl D ' S moryT cogepxaTb U ge-
CATble 4ONM MM, YTO 00ycroBneHo TpeboBaHMeM obecneveHus 3agaH-
Horo nutpaxa [.

Mpn HeobxoouMOCTM OBpaTHLEIM NEPECHETOM KOpPPEKTUpyeTcs
OKOH4YaTenbHoe 3HaveHune P.. Ecnu pasmepsbl D n S, a Takke ymicno um-
nuHApoB i 3agaHbl (cM. Tabn.2.1, BapuaHT 1), TO pacyeT no 1abn.4.8
MOXHO He NMPOM3BOAUTb.

4.9. NMocTpoeHne NHAMKATOPHOW U TeMnepaTypHOM AnarpamMmm

TennoBown pacyeT 3aBepLUaeTcs NOCTPOEHMEM WHAMKATOPHOMN
Ounarpammbl — 3aBucumoctu P = f(V), a Takke guarpammel Temnepartyp
B pacyeTHOM uLukne — dyHkumm T = f(V), koTopble cnyXaT MCXOOHOM
6ason 4ns QUHaMMYECKOro M MPOYHOCTHOMO PacyeToB M pacyeTa npo-
uecca tennoobmeHa B KypCOBOM NpoekTupoBaHum [.

MocTpoeHue gnarpamm pekoMeHOyeTcsd MpPoOBOAMTL aHanuTu-
yecknm crnocobom, 4YTo obecneunmBaeT GOMbLUYIO TOYHOCTb NMOCMeayo-
Wwmx pacyeTos. [Nopsagok pacyetoB kK nocTpoeHuto guarpamm P = f(V) n
T = f(V) nokasaH B Tabn.4.9. [Ing noctpoeHns gvarpamMmm Haubonee
yoobeH macwTab, korga obvem V., paseH 200...270 mm, a opavHaThl
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P.= 100...180 mm, T, =180...220 mM. Ha ocu (ocsax) opavHaTt gnarpamm
HeobxoOuMO yKasaTb MacwTab no gaBneHuaMm M macwrtad no temne-
paTypam UM HaHeCcTn maclTabHyo ceTKy. PacyeT nuHum cxatus Be-
DeTca oT ex =1 00 & = &, NPU 3TOM ANA &x = 1 UMeeM Py = Pa, Towx = Ta
,a0ns gx =& UMeeM Pew= Po U Toux = Te. ANA NUHUNM paclumpeHus nas-
neHVst n TeMnepaTypbl paccuMTbIBalOTCS B MHTepBane & 0T 1 (Ppx = Ps,
Tex = Ts) 0O & = 3, korga Py = P, Tpx = T,. Kak 06bembl, Tak n gaene-
HUA, TemnepaTypbl Mo Tabn. 4.9 MOXHO cpasy onpegenaTb B MacliTa-
Oe 4vepTexa, T.e. B MuUnnMMeTpax. B aTom cnydyae BMECTO UCTUHHBIX
3HayeHuUn P,, Ps n T, T. NOACTaBRAKTCA MX 3HAYEHUS C Y4EeTOM
mMaclitaba no ocn opanHar.

Mopsaok nocTpoeHus guvarpamm wunnwctpupyetca puc.d.1 -
0N YeTbIpeEXTaKTHbIX, @ puc.4.2 - ANs ABYXTakTHbIX [.

[ns noctpoeHns gnarpamm MpoOBOAMM KOOPAWHATHLIE OCU U
OoTKnagbiBaeM B BblbpaHHOM macwitabe V,, P, unu P,. Ecnn V, paBeH a
(Mm) yepTexa, Toraa nocnefoBaTenlbHO HAXOOUM:

Vc=£=g: Vﬁﬁ: V,=pV, =22
€ S S e

X

Mo u3BecTHbIM AgasneHusm P, P, P, n P, HaHocum Ha gua-
rpamMmMy MCXOAHblEe pacdeTHble TOYKU a, C, z, B. locne 3Toro, ucnonb-
3ys faHHble Tabn.4.9, HAHOCMM MPOMEXYTOUHbIE 3HAYEHUS P M Ppy 1
CTPOMM MOMMUTPONbI CXKaTUS U pacLUMPEHMS.

AHanornyHo, No U3BeCcTHbIM Temnepatypam Ta, T, T, 1 T, Ha-
HOCUM Ha amarpammy TemnepaTyp COOTBETCTBYIOLLME TOYKM, a 3aTeM —
NPOMEXYTOUHbIE 3HAYEHUS To U Tpx U CTPOMM TeMnepaTypHble Kpu-
Bble Ha y4acTKax ckaTusl U paclumpenusi. Temnepartypa B Todke y — T,=
AT,

PacueTHas gnarpamma P = f(V) yeTbipexTakTHoro [ ckpyrnsieT-
cq B parioHe BMT 1 HMT, kak nokasaHo Ha puc.4.1; kKpoMme Toro, HaHO -
CUTCS NNHWS, COOTBETCTBYIOLLAS BbITANKMBaHMIO ra3oB U Brycka BO3ay-
Xa B uunuHap. AHanornyHo ctpoutcs n guarpamma T = f(V). NuHnw,
OCpEeaHsALME TOYKM Ha guarpamMmax cxkatusi U pacLuMpeHusi, NpoBo-
OATCH C UCNONb30BaHWEM Nekana.
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K NOCTPOEHUI0 AnarpamMmm OaBNeHun u TeMnepaTtyp B umnumHgpe

Tabnuua 4.9

N4

€x

n;—1
X

€

Too = Tem ™

okx — 'a®x

g

X

ny—1

T

px

=T .g"""

B X

1,0

1,0

1,0

1,25

1,50

1,75

2,0

2,5

3,0

4,0

5,0

7,0

6n2

8n2—1 =

9,0

11,0

13,0

el
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Puc. 4.1. lngukaTopHas n TemnepaTtypHas guarpammbl YyeTbipextaktHoro [IBC
PacuyeTHOe onpegeneHue nameHeHus TemnepaTypbl B npouec-
ce razoobmeHa byaeT BbINOMHATLCA Ha credyloLwmx atanax KypcoBoro
npoektupoBaHus [. Noatomy B KP orpaHuunmcs ynpoLLeHHOn cxemomn
N3MeHeHus1 TemnepaTypbl N0 XoA4y npolecca razoobmeHa B LUMnUHApE.
Ona pByxTakTHbIX [ npyMmem [OBa YCMNOBHbIX y4yacTka rasoobmeHa
(pnc.4.2): yyacTok (B-1), uMuTupyowmin ceBoboaHbIA BbiNycK (Temnepa-
Typa cHuwxaeTcs oT T fo T;) n ydacTok (1-f) — NpUHYXAEHHBIN BbINYCK C
NVMHENHBIM CHWXeHueMm TemnepaTypbl OT T. 40 T.. Ons YeTblpexTakT-
HbIX [ npouecc rasoobmeHa pasgenum Ha 4 yyactka (cMm. puc.4.1):
y4yacTtok (B-1) — cBODOAHbLIN BbIMYCK (TEMNepaTypa CHwxkaeTcsa oT T, Ao
T:), y4actok (1-r) — BbITankMBaHne oTpaboTaBLUMX ra30B U3 LUNUHApPa
nopwHem, T,= const, yyacTtok (r-2) — npogyBka uMnuHgpa npu nepe-
KpbITUM KranaHoB (TemnepaTypa CHwxkaeTca oT T, Ao T.) M y4acTok
(2-a) — Bnyck npu nepemeLyeHnn noptuHs ot BMT k HMT, T.= const.
Ona asyxTtaktHoro [1 Heo6x0aAMMO HaHecTn "XBOCTOBYH" YacTb
anarpammbl — y4acToOK Xo[a NopLUHS B paioHe NpoAyBOYHbIX OKOH. [1o-



ckonbky V, =V, (1-y)+V, =a, 1o otpesok, pasHblil yV, B TOM Xe
MacwTabe, bygeT paBeH, MM

_wV(e-1) _w(-Na

(UAVA = :
(1-wv) (1-vy)e

P, T, T,K
MMa
164 [ 1700
144 \\ - 1500

\
124 Ty N - 1300

c \\

10 \.\J - 1100

- 900

6 - R\& 14Tr L 700

4 \ \\ - 500
\ \Q:E T. \Ts
2 - \‘\\‘N« I T f - 300
a
Ve Vs (1-y) v
Va(a) Vs
Vs (£s)

Puc. 4.2. luankaTtopHas v TemnepaTypHas guarpaMmmMbl AByXTakTHoro [ ¢ nps-
MOTOYHO-KIanaHHoOW NpoayBKON

OTtknagbiBas oTpe3ok Vs OT TOYKM a BNpaBo, Nony4aem noso-
*eHve HMT nopwHa u panee ckpyrnsem gnarpammy y BMT u Ha
yyacTKe rasoBblnycka, kak nokasaHo Ha puc.4.2.

Mo nHaukaTopHOM gmMarpamMmme C NOMOLLLIO NflaHMMeTpa npoBe-
psieTcs cpegHee MHaMkaTtopHoe AasneHune uukna, Mlla, no oopmyne

F
P==tm
£ P
S
roe F, — nnowaab avarpammel, MM? yepTexa; /s — ANUHa auarpaMmmbl
ot BMT go HMT, cooTteeTcTtBytowasa Vs, MM; m, — maclutab gaesneHun
no ocu opauHart, MlMa/mm.
PacxoxgeHne HanageHHoro 3HadeHnsa P; no anarpamme c pac-

YeTHbIM (CM. N.72) He AOMKHO BbITb 6onee 2...5%.
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HanomHuM, 4TO AnNs onpefeneHnst cpegHnx 3HadeHun gaene-
HUA 1 Temnepatypbl 3a UMK (Py)ep, (Ty)e HEOBXOOUMO BLINOMAHUTL NNa-
HUMETpPUpPOBaHWEe nnowagen Mnog COOTBETCTBYHOLWMMK AuarpaMMamMu
Ha MPOTSKEHUN KaXKAoro Takra, cm. nn. 120...121.

5. BbiBO[1bl NO PABOTE

BbiBoabl No pabote hopMynupyoTcs KpaTko, B TE3UCHON dop-
Me, C HyMmepaumen oTAenbHbIX absaueB obvemom He 6onee 3..5
NPeanoXeHN TeKCcTa B KaxdoM, C yKa3aHWEM YMUCIEHHbIX 3HaYeHuN
NPUHATBLIX U MOSTYYEHHbIX MapamMeTpoB 1 NnokasaTenem.

1. ®opmynupyroTca ycnosusa 3agaHuns (npoektupyembin 1, ero
o6o3HayeHue no NOCT, MoLHOCTb, 060POThLI, HA3Ha4YeHne, pearbHble
aHanoru), a Takke uenb 1 3agadu pacdeta Ha atane KP unu gomaiuHe-
ro 3agaHusi.

2. MNpuHATBIE B pacyeTax OCHOBHbIE MapaMeTpbl 1 MokasaTenu,
pesynbTaThl UX COrnacoBaHus (&, Wn, Ps, e, Pa/Px, Px, Tk, at, vr,Tr).

3. MNonyyeHHble pacyeTHble 3HAYEHUS NapameTpoB: npouecca
HanonHeHus umnuugpa (Pa, Ts, n.), Npouecca cxatus (ns, Pe, Te), npo-
uecca ropeHus (&;, x,, P, T,), npouecca paclumpeHus (ny, Ps, Ts).

4. Pac4yeTHble 3HavYeHusa nHgukaTopHbIxX (P, gi, 1), addekTnBs-
HbIX 1 MexaHunyeckux nokasatenemn (Pe, ge, Ne, MNu), @ TAKKE 3HAYEHUA

Ne, Me 1 By, %.

5. MNMpuBogAaTca pesynbTaThl NPeABapuUTENbLHOrO pacyeTta arpe-
ratoB, obecneuymBaroLmMx NpoaysKy, Hagays [ (Tvn NpogyBOYHOro Ha-
coca, CxeMa Hagaysa, Tun komrnpeccopa u TypouHbl TK, 3HavyeHus my,
Nak, GB, SK, NK, Pr/PK, Tlr, Nar, 6T)

6. JarTca pesynbTaTbl NSAaHUMETPUPOBAHNSA WHOANKATOPHOWN
aunarpammbl (P;, NOrpeLHoCcTb NOCTPOEHUS 8, %) U onNpeaeneHns cpea-
HUX 3a UUKN 3Ha4YeHn (Py)ep 1 (Ty)cp.

7. NpuBogaTcsa nokasaTenu, xapakrepusylowme ypoBeHb dop-
cnpoBanna [ (Pe, zPe, ZPe Cm, Nn, N;), aBTOpCKas oLieHKa pesynbTaToB
pacdeTa 1 BO3MOXHOCTU JanbHeNLWero CoBepLLUEHCTBOBaAHUSA NnapameT-
POB M NokasaTerien pacyeTHOro uukna.
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