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1. TpeGoBaHusi K BHINOJIHEHHIO KOHTPOJILHOH PadoThl

CornacHo yueOHOMY TUTaHY CTYAEHTHI 3209HOI ()OpMBI 00YUEHHS B IPOLIECCEU3YyUEHUS
mucnuTuInHBL «I lokapHast 0€301T1aCHOCTH B CTPOUTEIHCTBEY TOJKHBI BBITIOTHATE KOHTPOIBHYIO
pabory.  JlaHHas pabota mpemiaraercs ¢ LEIb0  OCBOEHHMS  TpeOOBaHMIA
MOXKapHOH 0e30MacHOCTH  HOPMATHBHBIX I OKYMEHTOB, MPEIBSBISEMBIX K CHCTEMaM
OTOIUICHUSI, TPUTOYHO-BBITSDKHBIM CHCTEMaM BEHTWIALMH W CHCTEMaM IPOTHBOJBIMHON
BEHTHJISALIUH 31aHUM.
1.1PacnipenencHre BapHaHTOB KOHTPOJIBHOM paboThHI

[Ipu BBIMOTHEHUM KOHTPOJIBHON pabOThI 00yYaOLIHIICS TOJDKEH AaTh MOJHBIA OTBET Ha
TPU KOHTPOJBHBIX BOIPOCA M PEIIUTh 5 3aJayd C y4eTOM HOMEpa 3a4eTHOM KHMIKKH.

Meronuyeckue ykazaHus npeaycmarpuBaioT 20 BapuaHTOB KOHTPOJIBHBIXBOIIPOCOB U
YCIOBUH AJIs pEeLIeHUs 3a1ad.

Bbi0op BapuaHTa KOHTpPOJIBHOM paOOThI MPOU3BOAMTCA IO CyMME JABYX HOCIEIHHMX
uQp HOMEpa 3a4ETHON KHHUKKU.

[IpenogaBaTens MpoBepseT MPaBUIBLHOCTh BbIOOpAa BapHaHTa KOHTPOJIbHOMN p aOOTHI B
COOTBETCTBUHM CO CBEIEHHSAMHM O HOMEpax 3au€THBIX KHMXKEK O Oyyarommxcs, yKa3aHHbIX
BBEJIOMOCTH.

B orBerax Ha  BONpPOCHl HEOOXOAMMO H3JIOXKHUTh pEUIEHHs 10 YCTPONCTBY
OTONMTENbHBIX CHUCTEM WU TEIUIOT€HEPATOPOB, MPUTOUHO-BBITSDKHBIX CHCTEM BEHTWISIIUU
U CHCTEM TNPOTHBOJIBIMHOW  BEHTWJIALMM, a Takke TpeOoBaHUSA  IO-)KapHOU
0€30I1aCHOCTH, IPEAbSIBIIAEMBIE K YKa3aHHBIM CHCTEMaM.

Lenbto perieHus 3a1ad ABISETCS ONpPEEICHUE TapaMETPOB BBITSKHBIX M IMPUTOUYHBIX
CUCTEM MPOTUBOABIMHON BEHTHIIALIUU.

B meroamueckux yka3zaHUSAX IPUBEICHBI NPUMEPBl pELICHUs 3alad U HCXOIHbIE
JTaHHBIE JUIsl pELICHMs 3a1a4 110 BapUaHTaM.

1.2 Opopmierre KOHTPOIBHOM pabOTEI

O6wem paboTsl coctaBisgeTHe MeHee 15-20 crpanuu.KonrposibsHas pabota J0KHAOBITH
HarieyaTaHa Ha Oesoit Oymare gopmaTta A4. TekcT noKeH OBITh BHIIIOJHEH Ha KOMIBIOTEPE C
MEKCTPOYHBIM 1,5 ¥ HTepBaioM B TekcToBoM penaktope MicrosoftWordforwWindows. Tekcr
Habupaercst HeXXUpHBIM HprdTOoM TimesNewRoman, 14pasmepom.

KonTtponbHas paboTa BBINOJIHAETCS HA JINCTaX C OAHOM CcTOPOHBI. TeKCT KOHTPOJIBbHOWPAOOTHI
ClIeZlyeT pacrosaratb, coO0ast ciaelyromue pa3mepsl monei:-neBoe-30 MM; npasoel0 mMm;
BepxHee-20 mM; HbkHee-20 MM.BeipaBHHBaBaHME 110 IIUPUHE.

2. KonTpoJabHbie Bonpockl o pasaeny «lloxapuas 0e3omac-
HOCTbh OTONUTEJIbHBIX CUCTEM, IPUOOPOB, ANNAPATOB, MeYeH U
KaAMHHOB»

0. TpebGoBaHusi K JOMyCTUMBIM TeMIIEpaTypaM TEIUIOHOCUTEIEH CHUCTEM
OTOILJICHHUS, TETUIOT€HEPATOPOB U OTOMUTEIBHBIX TMEUEH.

1. TpeGoBaHusi MokapHO G€30MaCHOCTH K TEIUIOreHepaTopaM, paboTraro-
MM Ha Ta3000pa3HOM TOILIMBE.



2. TpeboBanus mokapHO 0€30MaCHOCTU MPH BHIOOPE CUCTEM OTOIICHUS,
TEIJIOTEHEPUPYIOLIUX YCTAHOBOK U OTOMUTEIbHBIX MEYeil.

3. Knaccudukarnus nedeit. TpeboBaHus mokapHOU O€30MIaCHOCTU TIPU pa3-
MEIICHUU Te4Ye B 3/aHUAX C KOHCTPYKUHUSMHU, BBITIOJTHEHHBIMHU W3 TOPIOUUX
MaTepHaJoB.

4. Bunpl 1pIMOBBIX KaHaoB (Tpy0). TpeboBaHus noxkapHoil 6€30MaCHOCTH
K KaHaiam (TpyOam) npu NpOKIAJKe B 3/IaHUAX, IPU HAIMYMU KOHCTPYKLHUHA U3
CropaeMbIX MaTepUasoB.

5. TpeGoBaHus noxapHoil 0€30MacCHOCTU K TPyOOIPOBOAAM U OTOIMHUTENb-
HBIM MPUOOpPaM CHUCTEM OTOIUJIEHUS, OOCTYKUBAIOIIMX MOMEIIEHHUS KaTeropuii A
u b.

6. YcTpolCTBO MPOTUBOMIOKAPHBIX Pa3JeloK OTOMUTEIbHBIX MeYed U Jbl-
MOBBIX KaHasioB. TpeboBaHUs K pa3JeiKam.

7. YcTpoMCTBO MPOTUBOMOKAPHBIX OTCTYNOK NPHU pa3MEIIeHUH TNedyel u
NPOKJIAJIKE THIMOBBIX KaHaJIoB. TpeOoBaHMS K OTCTYIIKAM.

8. Pemenus mo 3ammure JEepeBSIHHBIX KOHCTPYKIUMN 3/TaHUNA OT BO3TOpaHUs
IpU pa3MEeIIeHUH OTONUTENbHBIX MeYei B MOMEIICHUH.

9. Pemenus mo 3amuTe JEepeBIHHBIX KOHCTPYKIUI 31aHUsI TIPU MPOKIAIKE
JILIMOBBIX KaHAJIOB (TPYO).

10. TpeboBaHus moxkapHOIl 0€30MACHOCTH K BO3IYIIIHOMY OTOIJICHUIO.

11. Knaccudukanusi KOTeIbHBIX YCTaHOBOK. TpeOoBaHUs MOKapHOU 0e3-
OIACHOCTH K HUM.

12. YcTpoicTBO OTOMUTENBHBIX annapaToB OBITOBBIX HA TBEPJOM TOILIMBE.
TpebGoBanus mokapHoii 6€30MaCHOCTH.

13. YcTpoicTBO OTONMUTENBHBIX alapaToB OBITOBBIX HA KUIKOM TOTLIHBE.
TpebGoBanus moXkapHOM 0€30TaCHOCTH.

14. Kamunbl 1 kamuHHBIC TONKW. Krnaccudukamus u yctporictBo. Tpebo-
BaHUs MOKapHON 0€30MacCHOCTU K HUM.

15. TpeboBanus moxapHoi 6€30MaCHOCTH K IBIMOBBIM TPyOaM KaMHUHOB.

16. TlocnenoBaTenbHOCTh HaA30pa 3a COOJIIOICHUEM TPEOOBaHHM MOXKap-
HOM 6€30MacCHOCTH MPH 3KCILTyaTalluy eUeH.

17. TocnenoBaTenbHOCTh HAJ30pa 3a COOJOIeHNEM TPeOOBAaHMIA MOXKap-
HOW 0€30MacCHOCTH MPH IKCILTyaTallid CUCTEM OTOIUICHHS MOMEIEHUN KaTero-
puii A u b.

18. TpebGoBanus moxapHOH OE30MACHOCTH K Ta30BBIM U 3JIEKTPUUYECKUM
HH(PAKPACHBIM U3Ty4YaTEISIM.

19. TpeGoBanusi mokapHOW 0€30MaCHOCTH K CHUCTEMaM MMOKBapTHUPHOTO
TETIOCHAOKEHHUSI KUJIBIX MHOTOKBAPTUPHBIX 3/1aHUH.



3. KonTpoJsbHbie Bonpocsl 1o pasaeiy «lloxxkapHas 0e30nmacHOCTb
CHCTEM BEHTHJISIIUUA U KOHAMIMOHUPOBAHUS

0. YCcTpolCTBO MPUTOYHBIX CHUCTEM 001e0OMeHHOM BeHTWsiuuu. [lo-
YKapHasi ONaCHOCTh CUCTEM BEHTUJISILIUU.

1. YcTpoMCTBO BBITSDKHBIX CUCTEM 0OIIeoOMeHHOU BeHTwsanuu. Ilo-
’KapHasi ONaCHOCTh CUCTEM BEHTUJISILIUMU.

2. YCTpOMCTBO BBITSKHBIX CHUCTEM MECTHOW BeHTWALMU. [loxkapHas
OMACHOCTh CUCTEM BEHTUJISILIVU.

3. ABapuiinas BeHTWsnus. Ha3sHaueHue, ycTpoicTBO, TpeOOBaHUS IMO-
XKapHOU 0€301acHOCTH.

4. Cxembl OOIIMX IPaBUTAIIMOHHBIX CUCTEM BEHTWISIIMU. TpeOoBaHuUs
MOXKapHOU 0€30MacHOCTH, IPEAbSIBISIEMbIC K TAHHBIM CUCTEMAM.

5. MeponpusiTusi, npenoTBpallamiire o0pa3oBaHue roproyeid cpeabl B
BEHTWISILIMOHHBIX CUCTEMAX.

6. MeponpusiTusi, npenoTBpaniarinue oopasoBaHue UCTOYHUKOB BOC-
MJJAMEHEHUSI B BEHTUJIAIIMOHHBIX CUCTEMAX.

7. Meponpustus, NpeaoTBpallalolMe paclpoCTpaHEHUE MOoXKapa IO
BEHTWISILIUOHHBIM CHCTEMAM.

8. CxeMbl OOIIUX CUCTEM BEHTWISIIIUU JUIsl TPYIII MOMENIEHUN KaTero-
puit A u b. TpeGoBanus moxkapHoi 6€30MaCHOCTH.

9. CxeMbl OOIIMX CHUCTEM BEHTHWIALMU IJISl KUJIBIX U OOIIECTBEHHBIX
31aHUM.

10. TpebGoBanus mo>kapHOii OE30MAaCHOCTH K YCTpOWMCTBaM JjIsi 3a0opa
Hapy»HOT'O BO3/yXa M yCTpOMCTBaM i BIOpOca Bo3yxa B aTMocdepy.

11. TpeboBanus moskapHOM 6€30MACHOCTH MPU OYHUCTKE BO3yXa OT IThI-
.

12. YcTpoicTBO MOMEMICHHUH ISl Pa3MEIIeHUS] BEHTHIISIIIMOHHOTO 000-
pynoBanus. OrnpeaeneHne ux KaTeropuii 1mo moXkapHoi omacHoctu. TpeboBaHus
M0KapOB3PHIBOOE30MMACHOCTH, MPEIBSABIISIEMbIE K TIOMEIICHUSM.

13. TpeboBanus moxkapHO OE30MACHOCTH, MPEABIBISIEMBIE K BO3IYXO-
BOJIaM M KOJUIEKTOPaM MPUTOYHO-BBITSKHBIX CUCTEM BEHTUJISALIMU MOMELIECHUM
kareropuu A, b u B.

14. TpeboBanus MoXKapHOU OE30MACHOCTH, MPEABIBISIEMBIE K BO3IYXO-
BOJIaM U KOJUIEKTOpPaM MPUTOYHO-BBITSHKHBIX CUCTEM MOMEIIeHUN Kateropuu I’
u /Jl.

15. VYerpoiicTBO M mpuHUUN pabOThl MPOTHUBOMOKAPHBIX KJIAMAHOB.
TpeboBaHus MOXKAPHOU 0€30MACHOCTH K HUM.

16. YcTpoicTBO M TpHHIMI pabOThl paAHabHBIX (IIEHTPOOEKHBIX) U
OCEBBIX BEHTWJISITOPOB OOBIYHOTO MCHOJHEHUA. [lopsiiok moadopa BEHTHIISITO-
POB MO a9POJUHAMUYECKUAM TpaPuKaMm.



17. HazHaueHue U yCTPOMCTBO paJMalIbHBIX M OCEBBIX BEHTUJISITOPOB
B3pbIBOOE30MaCHOr0 MCHOJHEHUsI. MeToiuKa NpOBEPKU MPaBUIBHOCTH BBIOOpA
BEHTWJISITOPA B3PbIBOOE30NIACHOT0 UCTIOJIHEHHUS.

18. TpeboBanus noxapHoi 6€30MACHOCTU K BEHTUJISITOPAM MPUTOYHBIX
Y BBITSDKHBIX CHCTEM, OOCTYKHBAIOMINX OMEIeHUs KaTeropun A u b.

19. TpebGoBanus moxkapHOW OE30MACHOCTH K Pa3MEIICHUI0 BEHTHIISITO-
pOB.

4. KonTpoJbHbIe BONPOCHI 110 pasaenay «[Ipurouno-
BBITSHKHbIC CHCTEMbI IPOTUBOABIMHON BEHTHISIUYU 31aHUID)

0. OcHOBHBIE HaIpPaBJIEHUSI TPOTUBOIBIMHOM 3alUTHI 31aHui. Kakue cro-
cOOBI MPOTUBOABIMHOM 3aITUTHI MPUMEHSIOTCS Ha MPAKTHKE?

1. IToxxapHas onmacHOCTh MOMEIICHUH, pa3MellaemMbIXx B nojsanax. [Iporu-
BOIOXKapHBIC TPeOOBaHUS K MPOTHUBOJBIMHOM 3alllUTE MOMEIIECHUHN, pa3Meliiae-
MBIX B ITOJIBajIaXx.

2. Ha3znadenue cucreMm JIbIMOYJAJCHHUS U3 MOMENIeHU. B kakux cioydasx
OHU MIPUMEHSIOTCS?

3. OCHOBHBIE MPEANOCHUIKM pacyeTa IUIONIAJAN YCTPOUCTB ABIMOYAATICHUS
JUIS 0OecIieyeHusT He3aJbIMIEHHOM 30HbI B HM)KHEH YaCTH ITOMEICHUS.

4. OCHOBHbBIEC TPEAIIOCHUIKA pacyeTa IUIoIagu YCTPONUCTB JbIMOYAAJICHUS
U1 o0ecTieueHUs] He3aApIMIIIEMOCTH IYTEeH dBaKyallud W MOMENIEHUM, CMEX-
HBIX C TOPSIIIIUM.

5. ®@akTopsl, BIHsAOMKE Ha 3QPEKTUBHOCTh PabOTHl YCTPOUCTB JABIMOYIa-
JICHHUS 13 TOMEIICHUH.

6. IlocinenoBaTeIbHOCTh MPOBEPKU COOTBETCTBUS CHUCTEM JBIMOYIAJICHUS
U3 TIOMENICHU MPOTHUBOIIOKAPHBIM TPEOOBAHUSIM JICHCTBYIONMINX HOPMATHBHBIX
JIOKYMEHTOB.

7. YCTpOMCTBO CHCTEM MNPOTHUBOABIMHOW 3allUThl 3JAHUN TMOBBIIICHHOW
aTaXHOCTHU. TpeOoBaHMs MOKapHOU 0€30TaCHOCTH K CHCTEMaM.

8. Knaccudukanus He3aapIMISIEMbIX JECTHUYHBIX KIETOK, IPECUMYIIECCTBA
Y HEJIOCTaTKH PA3JUYHBIX TUIIOB HE3abIMIISIEMBIX JIECTHUYHBIX KJICTOK.

9. TpeboBaHus K yCTPOHWCTBY CHCTEM JBIMOYIAJICHHUS U3 KOPHIOPOB 37a-
HHUM NOBBIIICHHOM 3Ta)XKHOCTH.

10. OcHOBHBIE TIOJIOKEHUSI METOJIMKU pacueTa TpeOyeMbIX apaMeTpoB BEH-
TWISITOPOB CUCTEM JBIMOYAAJIEHUS U3 KOPUIOPOB.

11. OcHOBHBIE TTOJT0KEHUSI METOIUKHU pacueTa TpeOyeMbIX MapaMeTpOB BEH-
TUJIATOPOB CUCTEM MOJAMNOPA BO3/1yXa B JIECCTHUYHBIC KJIETKH.

12. OcHOBHBIE TTOJT0KEHUSI METOAUKHU pacdyeTa TpeOyeMbIX MapaMeTPOB BEH-
THJISATOPOB CUCTEM ITOATIOPA BO3yXa B IIAXTHI JTU(PTOB.



13. OcHOBHBIE MOJIOKEHHUSI METOJUKM pacueTra CUCTEM IOJNOpa BO31yXa B

TaMOYpbI —IIUTIO3bI.

14. Tlopsimox a’pOJWHAMUYECKUX HWCIBITAHUM BEHTUISIMOHHBIX CHUCTEM
NPOTUBOABIMHOM 3aILUTHI 3JaHUH TTOBBIILIEHHON 3Ta>KHOCTH.

15. TpeGoBaHus K yIpaBJICHUIO CHUCTEM MPOTHUBOJBIMHOW BEHTWIALIMH 37a-
HUU TTOBBIIIIEHHON 3TaKHOCTH.

16. YcTpoicTBO KiamaHOB JbIMOyAaneHus. TpeOoBaHus moxkapHoO 0e3-
OTMACHOCTH K HUM.

17. Tlopsanok pa3MmelieHus: BEHTUJISIIMOHHOTO OOOpYIOBaHUS TMPUTOYHO-
BBITSIKHBIX CUCTEM MPOTUBOABIMHON BEHTUJISIINH.

18. TpebGoBaHus K pa3MEIICHUIO YCTPOUCTB sl BBIOpOCAa MPOITYKTOB Tope-
HUS B aTMocdepy.

19. TlocnenoBatenbHOCTh MPOBEPKU COOTBETCTBUSI MPUTOUYHO—BBITSKHBIX
CHUCTEM MPOTUBOLIMHON BEHTWIALIMU TPEOOBAHUSIM MOXKAPHOU O€30MaCHOCTH.

5. 3aga4u Mo NPOTUBOALIMHOM BEHTUJISAIIMH

5.1 3agaua 1

TpeOyeTtcst onpenenuTs MIOMAAL MPOEMa JAbIMOYJATICHUS U3 OJHOITAXK-
HOTO 3/1aHus BeicoTOl H, M. TpeOyemasi BbIicOTa HE3aAbIMIEHHOMN 30HBI Z, M, OT
nojla momMenieHus. ['oprodas Harpy3ka — JpeBecuHa (Teruiota cropanus Q,
Kk JIK/KT, VIenbHAS CKOPOCTh BBITOPAHHS ¥, KI/(M°-C)), INIOMAb Odara moxapa
Frops M, IUIOIA b IOMEIICHHS Froy, M%, IEPHMETp OrPasKIAIOMINX KOHCTPYKIUH
P, M. Temniepatypa HapyxHOr0 Bo3ayxa paBHa t< C.

Hcxonnbie naHHBIE CBOETO BapraHTa 3aja4yd MPUHATH 1o Tad. 1.

Tabmumna 1
Homep BapuanTa | H, m Z,m Qps ¥, Frop M | Fuow M | PooM | t,°C
3agaum 1 Kk /Lx/Kkr Kr/(m>c)
1 2 3 4 5 6 7 8 9
0 5 2,5 15000 0,015 9 1000 160 | 20
1 6 2,5 13000 0,010 7,0 500 88 22
2 6 2,5 13500 0,012 7,5 550 96 24
3 6 2,5 14000 0,014 8,0 600 100 |14
4 6 2,5 14500 0,016 8,5 650 102 | 16
5 6 2,5 15000 0,018 9,0 700 105 |18
6 6 2,5 15500 0,020 9,5 750 110 | 20
7 4,5 2,2 13000 0,010 7,0 800 115 | 23
8 4,5 2,2 13500 0,012 7,5 850 120 | 25
9 4,5 2,2 14000 0,014 8,0 900 130 | 27
10 4,5 2,2 14500 0,016 8,5 950 140 | 29
11 4,5 2,2 15000 0,018 9,0 1000 145 | 32
12 4,5 2,2 15500 0,020 9,5 1500 150 | 30




Oxkonuanue tadm. 1

1 2 3 4 5 6 7 8 9
13 5 2,1 13000 0,010 7,0 500 160 | 26
14 5 2,1 13500 0,012 7,5 550 170 | 28
15 5 2,1 14000 0,014 8,0 600 180 |14
16 5 2,1 14500 0,016 8,5 650 190 |16
17 5 2,1 15000 0,018 9,0 700 200 |18
18 5 2,1 15500 0,020 9,5 750 210 |20
19 5 2,1 16000 0,021 10,0 800 220 |22

5.1.1 Ilpumep penrenus 3axaun 1

OnpenenuTs IIONIAAb MpOeMa JbIMOYIATICHUS U3 OJHOITAXKHOIO 3/IaHUs
BbIcOTOM 6 M. TpeOyemasi BbicOTa He3aAbIMICHHOM 30HBI 2,5 M OT I0JIa MOMe-
nieHus. ['oprouas Harpy3ka — japeBecuHa (Teruiora cropanus 13850 kJ[k/kr,
yaenbHas CKopocTh Beiropanms 0,9 kr/(m>-mus) win 0,015 kr/(m*-c), mIomanp
ouyara noxapa 9 M°, TIomanp momerierns 1500 M2, IIEPUMETP OrPaXKAAOLIUX
koHCTpykuuit 160 M. Temnepartypa HapyxkHOTO Bo3ayxa paBHa 20°C. [HJons ten-
JIOBBIJICTICHUS TOXapa, OTaBaeMasi OrpakKIaloUM KOHCTpYKuusM ¢ = 0,4, Ko-
s dunrient nonHoTe cropanus n =0,9.

Pewenue.
OrnpenensieM KOHBEKTHBHYIO MOIIIHOCTh O4ara noskapa
Q= (1-9) M Qp Wyx Frop-(1-0,4) -0,9- 13850-0,015-9 = 1010 xBr.
Pacxon npiMa, mocTymaromiero ¢ KOHBEKTUBHOM KOJIOHKOW B MOAIOTO-
JIOYHBIN CJION TTOMEIIEHUS orpeessieM o Gpopmye
G, = 0,032 Q¥ 7 =0,032-1010*". 2,5 = 5,08 kr/c.
TemnepaTypa npoAyKTOB TOPEHUS
tor :{QC /[(Cp Gy) + O("[anvl'l'Pox'(H'Z)]} + 1= {1010/[(1109 5108) +
0,012-[1500 + 160-(6 —2,5)]} + 20 =54°C =327 K.
[110THOCTH POJYKTOB TOPEHUS M HAPY>KHOTO BO3/1yXa ONPENEIIIeM 0
dbopmynam
P = 353/(20+273)= 1,2 kr/™m°,
Pur = 353/(54 +273) = 1,08 kr/™°.
Pacniosmaraemslii nepenaj 1aBiaCHUS B AbIMOYAAJISIONIEM YCTPOMUCTBE
APpacn = 9 (H-Z) (P - pur)-= 9,81(6 —2,5) (1,2-1,08) = 4,14 Ila.
TpeGyemas miomaas mpoemMa AbIMOYIaJICHUS
Fy = Gy/[w(2-pur AP paen) ] = 5,08/[0,64-(2-1,08 4,14)*°] = 2,65 m*.
OOBEeMHBIN YaCOBOW PacXo]] yJaIsIeMOTO JbIMa
L = 3600- G/p, = 3600- 5,08/1,08 = 16933 m*/u.



5.2 3agaua 2

5.2.1 YciioBHe U HCXOAHbIE JaHHbIE VI pelIeHus] 3a1a44 2

Onpenenuts pacxoa NPOAYKTOB TOPEHUS U3 OJHOITAXKHON CTOSHKHU aB-
ToMOOMIeH BbicOTOM H, M, TIpU rOpeHHH OJHOTO aBTOMOOWIISI. XpaHEHHUE aBTO-
Mobuiiel ogHosipycHoe. TpeOGyemasi BbIcOTa HE3aIbIMIIEHHON 30HbI Z, M, OT IO-
J1a TIOMEIIEHHS, TUIONIAAb MOMEIICHHS Froy, M2, TIEPHMETp OrPaKAAONINX KOH-
cTpyKui Py, M. MoiHocTh ouara noxkapa N, MBT. Temmnepatypa Hapy)HOTO
Bozayxa t¢ C.

3HaueHUs YKa3aHHBIX BEJIMYUH JUIsl PEIIEHUs 3a/1a4 2 PUHATH 1O Tal. 2.

Tabmuma 2
aI::re:g;:'I{):-Z H, m Z,m Froms M Py M N, MBT t,°C
0 3 2,0 400 80 3,9 4
1 3 2,0 500 88 4 5
2 3 2,0 600 96 4,1 6
3 3 2,0 700 100 4,2 7
4 3 2,0 800 102 4,3 8
5 3 2,0 900 105 4.4 9
6 3 2,0 1000 110 4.5 10
7 3,5 2,2 500 115 4,6 12
8 3,5 2,2 600 120 4,7 5
9 3,5 2,2 700 130 4,8 6
10 3,5 2,2 800 140 49 7
11 3,5 2,2 900 145 5,0 8
12 3,5 2,2 1000 150 4,3 9
13 4 2,5 500 160 4,4 10
14 4 2,5 600 170 4.5 12
15 4 2,5 700 180 4,6 5
16 4 2,5 800 190 4,7 6
17 4 2,5 900 200 4,8 7
18 4 2,5 1000 210 4,9 8
19 4 2,5 1500 220 50 9

5.2.2 Ilpumep pelieHus 3aaa4qu 2.

[IpownsBecTu pacyeT BBITSKHOU CUCTEMBI MPOTUBOABIMHON BEHTUIISILINU C
MEXaHHUYECKUM MOOYKICHUEM aBTOCTOSHKH TUToaabpio He 6onee 1000 Mm% ¢ ox-
HOSIPYCHBIM XpaHEHHEeM aBTOMoOuWJeH. BpicoTa momemenus ais XxpaHeHUs aB-
TOMOOMJIECH 3 M, MepUMETp OTPAKMAOIMMX KOHCTPYKIHH momemeHus 160 M.
MoniHocTh ouara noskapa npu ropeHuu ojHoro apromoouss 4,5 MBt. Temre-
parypa HapyxHOro Bosayxa pasna 20 °C. Jloas Teia, OTAaBacMasi O4aroM ro-
PEHMS, OTPAXKAAIOIMINM KOHCTPYKIHSAM IOMeNeHus paBHa ¢ = 0,4.
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OnpenensieM pacxoi MPOAYKTOB FOpPEHUsI PU TOPEHUH OJAHOTO aBTOMO-
onsl.

KonBekTHBHas cocCTaBisitoIIasi MOIIHOCTU Oyara roxapa OnpeaesieTcs
o ¢hopmyie:

Q=(1-¢)Q,=(1-04)-45=2,7MBm = 2700xBm

Pacxon apiMa, mocTynaromero ¢ KOHBEKTUBHOW KOJOHKOM B IOANOTO-
JIOUHBIN CIIOH, omnpesenseM o popmye

G, = 0,032 Q*°Z =0,032-2700*" 2,0 = 7,33 kr/c.

TemmnepaTypa NpoayKTOB TOPEHUS

tr = {QC /[(Cp Gy) + OL'I:FrIOM'|'|—01<'(H'Z)]} + = {2700/[(1109 7133) +
0,012-[1500 + 160-(3-2)]} + 20 =117°C =390 K..

[TnoTHOCTH MPOYKTOB TOPEHUS U HAPYKHOTO BO3/IyXa

Py = 353/(t, +273)=353/(20+273)= 1,2 xr/™m°,

P = 353/ Ty = 353/390 = 0,905 xr/n’.

Pacrniosmaraemslil nepenas 1aBieHUs

APpaen = 9-(H-2Z) - (pu - pur).= 9,81(3 - 2,0) (1,2 - 0,905)= 2,9 Ila.

TpebOyemas mo11a1b OTBEPCTUM IBIMOYIAJICHUS

F = G/[u-(pur -2:APpacn)”] = 7,33/[0,64-(2:0,905-2,4)>°] = 5,01 m*,

OOBeMHBIN YaCOBOM pacXoj] yIalsieMoro JbiMa

L = 3600- G/py = 3600- 7,33/0,905 = 29158 m°/u.

Jlns obecrieuenust 3PpGEeKTUBHOTO yAICHUS TPOIYKTOB TOPEHHS U3 TO-
MEIIEHUS ISl XpaHSHUsI aBTOMOOMIICH MPUHUMAEM BBITSKHYIO CUCTEMY MPOTH-
BOJBIMHOM BEHTUJISLIMHU C MEXaHUYECKUM TTOOYKICHUEM.

5.3 3agaua 3

5.3.1 YciioBue 1 MCXOAHBbIE JaHHBIE IJI pelleHns 3a1a4un 3

TpeOyeTcst onpenenuTh MIOMIAAb YCTPOWCTBA JABIMOYIAJICHUS U3 OJHO-
ATa)XKHOU aBTOCTOSIHKHU 3aKPBITOTO TUIA BbicoTo H, M. XpaHneHue aBTomoOuiei
— nIByXbsipycHoe. TpeGyemasi BbicOTa HE3aAbIMICHHOM 30HBI Z, M, OT T0JIa TO-
MEILICHHS, TUIOMIAAb TOMEIICHUS Froy, M%, IIEPUMETP OTPaKIAIOMIHX KOHCTPYK-
uuid Py, M. MomHocTh ouara noxapa 2:-N, MBt. Temneparypa Hapy>KHOTO BO3-
nyxa pasnHa t°C. Jlons temna, oTaaBaemasi Orpa)JaarolluM KOHCTPYKLHUSM, @ =
0,4.

3HaueHUs yKa3aHHBIX BEJIMYMH JJI PELICHUs 3a/1a4d 3 IpUHSATH 1o Tao. 3.
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Tabmuna 3

2

Homep Bapu- H,m Z,M Froms M PyoMm N, MBT t,°C

aHTa 3aaa4m 3

0 6 2,0 400 80 3,9 4
1 6 2,0 500 88 4 5
2 6 2,0 600 96 4,1 6
3 6 2,0 700 100 4,2 7
4 6 2,0 800 102 4,3 8
5 6 2,0 900 105 4.4 9
6 6 2,0 1000 110 4.5 10
7 5 2,2 500 115 4,6 12
8 5 2,2 600 120 4,7 5
9 5 2,2 700 130 4,8 6
10 5 2,2 800 140 4,9 7
11 5 2,2 900 145 5,0 8
12 5 2,2 1000 150 4,3 9
13 4 2,5 500 160 4.4 10
14 4 2,5 600 170 4.5 12
15 4 2,5 700 180 4,6 5
16 4 2,5 800 190 4,7 6
17 4 2,5 900 200 4,8 7
18 4 2,5 1000 210 4,9 8
19 4 2,5 1500 220 50 9

5.3.2 Ilpumep pemienus 3axauu 3

TpeOyeTcst onpenenuTh MIOMIAAb YCTPOMCTBA JABIMOYIAJIEHUS U3 OJHO-
ATaXXHOW aBTOCTOSHKHM 3aKPBITOTO THUIA BhICOTOHN 4,5 M. XpaHeHHe aBTOMOOU-
nel — IByxbpsapycHoe. TpeOyemasi BbICOTa HE3aIbIMIECHHON 30HBI 2,0 M OT 1oJIa
IIOMEINIeHUs, InIomans nomemeHus 1500 MZ, MEPUMETP OTPa)KJAl0IIUX KOH-
ctpykuuii 160 M. MomHocTs ovara mnoxapa 2-4,5 =9 MBrt. Temneparypa
HapyHOTo Bo3ayxa paBHa 20°C. [ons Temia, oTAaaBaemMas OrpakJI1aroliuM KOH-
ctpykiusam, ¢ = 0,4.

Pewenue.

KoHBekTHBHas MOIIIHOCTh OYara rnosxapa

Q = (1-¢) Q,=(1-0,4)-9,0 = 5,4 MBT = 5400 &Br.

Pacxon apiMa, mocTynaromero ¢ KOHBEKTHUBHOW KOJOHKOM B IMOANOTO-
JIOYHBIN cI0#, onpeaenseM no Gopmye (2)

G, = 0,032 Q¥°Z =0,032-5400%° 2,0 = 11,1 kr/c.

TemnepaTypa npoayKTOB rOpEeHUs

te = {Qc /[(cp Gy) + a-[FrowtLoc(H-2)]} + t,= {5400/[(1,09-11,1) +
0,012-[1500 + 160-(4,5-2)]} + 20 =175°C =447 K.
[ImoTHOCTH IPOIYKTOB TOPEHUS U HAPYKHOT'O BO3/1yXa
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Pw = 353/(t, +273)=353/(20+273)= 1,2 kr/™m°,

P = 353/T, = 353/447 = 0,788 kr/™°.

Pacnionaraemsiii mepenaz JaBieHUs

APy = §-(H-2) - (pu - pur) = 9,81(4,5 - 2,0) (1,2 — 0,788).= 10,1 ITa.
TpeOyemas momaas OTBEPCTUI AbIMOYIAJICHUS

F = G/[1-(2-pur APpacn)>”] = 11,1/[0,64-(2- 0,78810,1)°°] = 4,3 m°.
OObeMHBIN YaCOBOW pacxo]] yaaasieMoro AbiMa

L = 3600- G/py = 3600- 11,1/0,788 = 50710 m°/u.

5.4. 3agaua 4

5.4.1. YcioBue u HCXOAHbIE JAHHBIE IV pelieHust 3a1a4u 4

OnpenenuTs IUIONIAJb YCTPOWCTBA JIBIMOYAAICHUS W3 TIOMEIICHHUS IS
oOecrieueHUsT HE3aIBIMIICHHUE ITyTeH ABaKyallMM W IMOMEIICHUH, CMEXHBIX C TO-
psamuM. [nanupoBKa 371aHus MMOKa3aHa Ha pucyHke 1. Beicora momemenus H,
M, TeMIIEpaTypa Hapy>KHOTO Bo3ayxa t,,°C, TeMIiepaTypa MpoyKTOB TopeHus {y;
°C, ckopocTh BeTpa U, M/c. Pasmepsr ipoémos nBepeit u Bopor: f; = f, = f3 =f; =
fg = f13 = 2,5X2,5 = 6,25 M2; f4 = f5 = f6 = fg = flO = fll = f12 = f14 =1x2=2 M2. Ko-
3¢ PUIMEeHTHI pacxo0B MPOEMOB JBepel U BOpoT u,; = 0,64, koapdunueHT pac-
xona mpoéma gsiMoynaneHus p,=0,8, asponuHaMudeckuil KodpQHUIUEHT
ycTpolicTBa aeiMoynanenus K, =0.

3HaueHUs YKa3aHHBIX BEJIMYMH JIJIS1 PEIICHUs 3a7a4i 4 IPUHSTH 110 Tabi.4.

Tabnuua 4.
Homep BapuanTa 3aga4u H, m t,,°C tur,°C U, m/c

4

1 2 3 4 5

0 5 15 500 3

1 6 15 300 1,0
2 6 18 350 2,0
3 6 20 375 3,0
4 6 22 400 3,5
5 6 24 450 4,0
6 6 26 500 4,5
7 5 15 550 5,0
8 5 18 600 1,0
9 5 20 300 2,0
10 5 22 350 3,0
11 5 24 375 3,5
12 5 26 400 4,0
13 4 15 450 4,5
14 4 18 500 5,0
15 4 20 550 3,0
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OkoHyaHue Ta01.4

16 4 22 600 3,5
17 4 24 300 4,0
18 4 26 450 4,5
19 4 28 500 50
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Puc. 1. K pacuery cuctemsbl IbIMOYJQJICHHS, 00SCIIEYMBAIOIICH HE3abIMIIIEMOCTh
MyTel BaKyally U3 3JaHHs ¥ MOMEIEHUH, CMEXKHBIX C TOPAIINM (TIJIaH)

5.4.2 Ilpumep pemieHus 3aaauu 4

OnpenenuTs IJIOMIAb YCTPOMCTBA IBIMOYAQICHUS W3 TIOMEIICHUS IS
oOecrieueHus1 He3aIBIMJICHHE ITyTeH ABAKyalliy ¥ TIOMEIIEHNUN, CMEXHBIX C TO-
psammm. [ImanupoBKka 31aHMs MOKa3aHa HA pUCyHKE 2. BricoTa momenieHus 6 M,
Temreparypa Hapyx)Horo Bosayxa 20 °C, temmepaTypa MPOIYKTOB TOPEHUS
450°C, ckopocTh BeTpa 4 m/c. Pasmepnr mpoémos: f; = f, = f3 =f; = fg = f13 =
2,5x2,5 = 6,25 MZ; f4 = f5 = f6 = fg = flO = fll = f12 = f14 =1x2=2 MZ. KOB(l)(l)HHI/I—
€HTBI PACX0JI0B TPOEMOB BEpEH U BOPOT p,; =0,64, ko3 duiimeHT pacxoma mpo-
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éma neiMoypaneHus py, =0,8, aspoauHamMuueckudl KOd3(P(GUIUEHT yCTpoicTBa
asiMoynanenus Ky =0.

Pewenue.

Pacuer cucteMbl npIMOyAalieHUs] HAUMHAETCS C OMpejesieHus Hebsaro-
MPUSATHOTO JJIsi pabOThl CUCTEMBI HampaBiieHus BeTpa. HebmarompusiTHbIM
HaNpaBJICHUEM CUMTAETCS TAaKO€ HaMNpaBlICHHE, MPH KOTOPOM ILIOUIA]b
YCTPOMCTB AIMOYAATEHHUS WA PACX0]l YAAISIEMOrO JIbIMa MaKCUMAaJIbHbI U3 Ye-
TBIPEX BO3MOKHBIX.

JIns1 cxembl, IPUBEAEHHOM Ha puC. 1:

1) ®acan 1

Fi= f4 + f5 + f6= 242+2=6 MZ; F= f1+ f2+ f3: 6,25+6,25+6,25 =18,75 MZ;

O, = F1/F,=6/18,75=0,32;

Fowl = (1 Fi2 + 1/ F,A%°=1/(1/ 6% + 1/ 18,75%)°= 5,71 M>.

2) ®dacan 2

F1= fg =2 M2; Fg = f9=6,25 MZ; 02 = F1/F2 = 2/6,25 = 032,

Fowo = 11 F2 + 1/ FA*° = 1/(1/ 2% + 1/6,25%)*° = 1,9 M%;

3) Yacts dacana 3’

Fi=fi= 2 M% Fp = f13= 6,25 M°; O3 = Fy/Fy;= 2/6,25 = 0,32;

Fows = V(1 F2 + 1/ B = 1/(1/ 2% + 1/6,259)*° = 1,9 M

4) Yactp pacana 3’

Fi= f10 = 2 M5 Fp = (U, + UP)0%= 1122+ 1/29)°°= 1,41 v ;

Os»=FJ/F,=2/141=14;

Fowa~ = V(U 2 + 1/ A% =1/(1 22 + 1/ 1,415*° = 1,15 M°.

DOKBUBaJIECHTHAs TUIOMIAAL TPOEeMOB i (pacana 3 B 1ieoM OyeT paBHa

Foe3 = Foy + Fow»= 1,9 + 1,15 = 3,05 M°,

5) ®@acan 4

Fi=f,= 6,25 M F; —o; Oy = F1/F,=0;

Fows = L1 F2 + 1/ B2 = f,= 6,25 M°.

B kauecTBe 3aBeTpeHHOTO (MMOABETPEHHOTO) (hacama ajsi pacyeTa BHIOU-
paem ToT, y kotoporo otHomenune O; HanbOonbiiee. Hanbonpmee otHomenne O;
= 1,4 y vactu (acana 3”. B kauecTBe 3aBeTpEHHOTO (TIOJBETPEHHOTO) BHIOMpa-
eM (Qacana 3, a B KauecTBe HaBETPEHHOTO BBIOMpPaeM MPOTHUBOIOJOKHBIN (acas,
T.e. acan 1.

Brruucisiem BeTpoBOE N1aBlieHWE, JABJICHHUS HA HABETPEHHOM, 3aBETPEH-
HOM 1 OOKOBBIX (hacaax

PB = pHUBZIZ; PH3 = '014'PB; PH6 = 01 PHH = 076'PB;

P, =1,2-4%/2 = 9,6 [Ta; Py,=-0,4- 9.6 = -3.84 la; P, =0;

Puw: =0,6:9,6 =5,76 Ia;
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OmnpenenseM IaBjicHUE Ha YPOBHE I0Jia TOPSIEro MOMEIICHHUs, IPH KO-
TOPOM IPEIOTBPAMIACTCS BBIXO/ AbIMA Yepe3 MPOEMbI B CMEXKHBIC TTOMEIICHUS U
Ha TYTH 3BaKyalluu

Pos = Pus- h-g- Ap- [1+0,5-(F1/F,)7].

Pos = -3,84- 2.9,81. 0,488 - [1+0,5-(1,4)] = -22.8 Ila.

OmnpenensgeM pacxojbl BO3Ayxa, MOCTYMAIOIIET0 B ropsIiee MOMEIICHHE
Yyepe3 OTKPBITHIC TIPOEMBI CO CTOPOHBI 3aBETPEHHOT0, OOKOBBIX M HABETPEHHOTO
dacamos

G3 = M'F3,3KB [2 Pu (PH3 - POB-O!5 -h g Ap)]O’5

G, = 0,64-3,05[2-1,2.( -3.84 +22,8-0,5 -2 -9,81- 0,717)]°°= 10,44 kr/c

Gs = 1-Fooms [2 pu(Pus - Pos0,5-h g -4p)]°°

DOKBUBaJICHTHAs IUIONIAAh OOKOBBIX (pacagoB

Foos = Foxs2 + Forsa = 1,9 6,25 = 8,15 M”.

Gs = 0,64-8,15[2.1,2.(0 + 22,8-0,5. 2 -9,81 -0,717)]°° = 32 kr/e.

GH = M'FH,SKB [2 ‘Pu '(PHH - POB'015' h- g- Ap)]O’S

G,=0,64-571[2-1,2 (9,6 + 22,8-0,5- 2- 9,81- 0,717)]°° = 28 xr/c

Pacrnonaraemsblii mepena JaBieHHs BRIYUCIACTCS 110 hopMyJie

APpacn = Pos - Ky Py + Hg-Ap

rae Ky - asponunamudeckuii Ko3()(GUIUEHT yCTPOHCTBA JBIMOY IAICHNUS;
Ap - Pa3HOCTb IUIOTHOCTE}T HAPY)KHOTO BO3IyXa H IPOIYKTOB TOPEHHUS, KI/M".

[Tpu Hy7eBOM a’spoauHaAMUYEeCKOM Kod(hHIreHTe ycTpoiicTBa ApIMOyaa-
JICHHsI pacTiojiaraeMblil epenas JaBIeHUs

APpacn = -22,8 + 6-9,81.0,717 = 19,4 Tla.

[Tnomane ycTpoiicTBa JIMOYIATICHUS OTIPEENIeTCs Mo popMyIie

Fy = 1,1.(G, + Go + G)/[1y(2-pur APpacn)”’]

rIe py - K03 (QUIMEHT Pacxoaa yCTPOWCTBA JIbIMOYIAJICHHS.

IIpu ko3¢ dunmenTe pacxoma ycTporcTBa JbIMOynaieHus paBHoM 0,8
TUTOIIAIh TIPOEMOB paBHA

F, = 1,1-(10,44 + 32 + 28)/[0,8. (20,488-19,4)*°] = 22,25 m".
5.5 3agaua 5

5.5.1 YcioBue 1 MCXOIHBIE JAHHBIE ISl PelIeHUs 321241 5

OnpenenuTs pacxol W JaBJICHUE HA OrOJIOBKE IIAXThl CUCTEMBI JIbIMO-
yAQJIEHUS U3 KOPUIOPOB MHOTOATAKHOIO 3/IaHUsI. DTa)KHOCTh 37aHuA 3, BBICOTA
aTaxka 31anus N,;, M, THI 31aHus - T, TeMneparypa Hapy»KHOTO BO3IyXa JUJIS XO-
JomHOTO mepuoaa roga t,, °C, Temmeparypa mpOayKTOB TOPEHHSI B KOPHUIIOpPE
t.°C, ckopocth BeTpa U, M/c, pa3Mepsl Bepel U3 JECTHUYHOW KJIETKU B KOPH-
nop bxh M, mraxra apIMOyIajICHHUS — KUPIUIHAS HEOMTYKATYPCHHAS, pa3MephI
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mwaxTel ApiMoynaneHusa 0,8X0,6 M, yCTaHOBOUYHBIE pa3Mepbl KialaHa AbIMOYa-
nenus 0,8X0,6 M; ypoBeHb PaCIOJIOKEHHS BBIOPOCHOTO OTBEPCTHUS CHUCTEMBI
npIMoynaneHus 14 m.

3HavueHUsT HEOOXOIUMBIX BEIMYHUH JJI PEUICHUS 3a7a4dl 5 TPUHSATHI 1O
TabI. 5.

Tabnmma 5
Homep Ba- | DTaxkHoCTH Tun 31aHus hy, bxh, t,, °C ty, °C U,
pHaHTa 3MaHUA M M Mm/c
3aga4m 5
0 3 OO1ecTBEHHOE 3 0,9x2 -20 200 15
1 2 Kumoe 2,7 0,85x2,0 -10 200 1,0
2 3 OO01ecTBEHHOE 3,0 0,85x2,0 -15 225 15
3 4 Kunoe 2,8 0,9x2,0 -20 230 1,75
4 2 OO01ecTBEHHOE 3,2 0,9x2,0 -25 240 2,0
5 3 Kunoe 2,9 1,0x2,0 -26 250 2,2
6 4 OO0111eCTBEHHOE 3,25 1,0x2,0 -27 275 2,5
7 2 Kumoe 3,0 1,0x2,1 -28 300 3,0
8 3 OO011eCTBEHHOE 3,3 1,0x2,1 -30 325 3,5
9 4 Kunoe 3,2 0,85x2,0 -32 200 4,0
10 2 OO01ecTBEHHOE 3,4 0,85x2,0 -35 225 45
11 3 Kunoe 2,7 0,85x2,0 -40 230 5,0
12 4 OO011eCTBEHHOE 3,5 0,9x2,0 -20 240 55
13 2 JKunoe 2,8 0,9x2,0 -25 250 5,0
14 3 OO01ecTBEHHOE 3,7 1,0x2,0 -26 275 45
15 4 JKunoe 3,0 1,0x2,0 -27 300 4,0
16 2 OO01ecTBEHHOE 3,8 1,0x2,1 -28 325 3,5
17 3 JKunoe 2,7 1,0x2,1 -30 250 3,0
18 4 OO01ecTBEHHOE 4.0 1,2x2,1 -32 275 2,5
19 3 JKunoe 3,5 1,0x2,0 -35 300 2,0

5.5.2. Ilpumep penneHust 3a1a44 S5

OnpenenuTs pacxol W JaBICHUE HA OrOJIOBKE IIAXThl CUCTEMBI JIBIMO-
yaaleHus: U3 KOPUJAOPOB MHOTOATXKHOTO 37aHUS. DTAKHOCTH 3[aHUsA — 3 JTa-
’a, BBICOTA dTa)ka 3/1aHus - 4 M, TUI 3/1aHUs - OOIECTBEHHOE, TeMIeparypa
HapY>KHOTO BO37yXa JUIsl XOJIOJHOTO mepuoja roga - 28°C, temmneparypa mpo-
nykTtoB ropenus B kopuunope 300 °C, ckopocts BeTpa 4,9 M/c, pa3mepsl ABepeit
13 JIECTHUYHOM KJIEeTKHU B Kopuaop 1,2X2,1 M, maxra ApIMOyJaleHus — KUPIUY-
Hasi HEOLITYKAaTypeHHas, pa3Mepbl maxthl asiMoynaienus 0,8X0,6 M, ycraHo-
BOYHBIE pa3Mepsl KianaHa asiMoynaneHus 0,8X0,6 M; ypOBEHb pacnoiOKEeHUs
BBEIOPOCHOTO OTBEPCTHUSI CUCTEMBI IBIMOYyHaieHus 14 M.
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Pewenue.

[IIOTHOCTH HAPY)KHOTO BO31yXa

Py = 353/(t, + 273) = 353/(-28 + 273) = 1,44 xr/™m°.
IInmoTHOCTH BO3AYyXa B 31aHUU

P, = 353/(t, + 273) = 353/(16 + 273) = 1,22 kr/™m".
[InoTHOCTH MPOIYKTOB TOPEHUS

P = 353/(ty + 273) = 353/(300 + 273) = 0,616 xr/m’.
Hapy:xHoe naBneHue Ha HaBETpeHHOM dacajie
PHH,i = 0’8'(pH'VzB)/2 'g'haT'(i'l)'(PH'PB)-

Hapy:xHoe naBnenue Ha 3aBeTpeHHOM (hacaje

PH3,i = '0’6’(pH’VZB)/2 'g'haT'(i'l)'(PH'PB)-

JlaBiieHUE BHYTPH 3/1aHUS

PB,i = (PHH,i + PH3,i)/2'

Pe3ynbTaThl pacueToB 3aHOCHM B Tabiuiry 116.

Tabmuma 116
N‘—) JTaxxKa PHH,I PH},'! PB,'! Pm,h
Ila Ila I1a Ila
1 13,82 -10,37 1,7 -333,5
2 5,19 -19,0 -6,93 -378,5
3 -3,45 -27,63 -15,56 -415,7
Bri6poc -16,4

KaMu

18

Pacxon ynansemoro neimMa

G,=1,2b,h,¥==1217221% =438 xr/.

HJIOHla,ZIL IMPpOXOAHOI'0 CCUCHUA KJIallaHa AbIMOYIaJICHUA

Fex = (0,8-0,03)-(0,6-0.05) = 0,424 M°.

CxopocTh bIMa B KJIarlaHe

V, = G, /(Ferpy) = 4,38/(0,424-0,616) = 16,79 wm/c.

[Totepu naBneHus B KJIANIaHE JbIMOYIAJICHUS

AP, = E (P VD)2 = = 4-(0,616-16,79%)/2 = 347 la.
JlaBiieHuE B m1axTe ABIMOYIAJICHUS HA YPOBHE IIEPBOr0 3TaxKa
Py = Py -AP = = 13,82 - 347 = -333 5 [1a.

CKOpOCTB AbIMa B MIAXTC AbIMOYOAJICHUA MCKIY IICPBLIM U BTOPBIM 3Ta-

V1.2 = Gl (Bubu -pa)= = 4,38/(0,8-0,6 -0,616) = 14,81 m/c.
OKBUBAJICHTHBII AUAMETP MMPOXOAHOI0 CCUCHMA IIAaXThl AbIMOYAAJICHUA
Uyp = 48Dl [2-(8u + bu) = 4-0,8:0,6/[2-(0,8 + 0,6) = 0,685 m.
I[aBJIeHI/Ie B IaxXTC ABIMOYAAJICHNA Ha YPOBHC BTOPOI'O TaxKa

Pm,2 = Pm,l 'k'(hsldaKB)'(pl-Z' V2H1,1-2/2) =

= -333,5-0,1-(4/0,685)-(0,616- 14,81 /2) = -372.,95 Ila.



XapaKTepI/ICTI/IKa COHpOTI/IBJ'IeHI/ISI I[BIMOFaSOHpOHI/IHaHI/HO I1axThl U KJId-
aHa JAbIMOYJAJICHUS

Ser = SyulFen = 3000/(0,8-0,6) = 6250 m™.

Pacxon Boznyxa, GuiabTpyromierocs 4yepe3 e U HEIMIOTHOCTH 1aXThl U
3aKpBITOFO KJIallaHa I[BIMOYI[&HGHI/ISI Ha BTOpOM OTAXKE

G¢= [(Po2 — Pu2)! Sul”® = [(-6,93 + 372,95)/ 6250]°° = 0,241 xr/c.

TeMHepaTypa JbIMa MG)KI[y BTOpBIM n ’[peTBI/IM STAXXKaMHU

Tr3= (G Ty + Gyo To)/(Gy +Gg2) = (4,38-573 + 0,241.289)/(4,38+0,241)=
=558 K.

ImoTHOCTBH AbIMa MCKAY BTOPBIM U TPCTHUM J3TAKAMU

P23 = 353/T%.5 = 353/558 = 0,632 kr/nm’.

CKOpOCTB AbIMa B MIAXTC ABIMOYAAJICHUSA MCKIAY BTOPBIM U TPCTHUM 3Ta-
KaMHnu

Viiaa = (G +Gy )/ (@b -p2-3)=(4,38 +0,241)/(0,8-0,6 -0,632)=15,23 m/c.

I[aBJIeHI/Ie B IIaXTC ABIMOYAAJICHUA HAa YPOBHC TPCTHCTO 3TAXKa

PHJ,3 = PHJ,2 '}V'(haldaKB)'(pZ-S' Vzm,2-3/2) =

= -372,95-0,1-(4/0,685)-(0,632- 15,23 /2) = -415,75 Ila.

Pacxon Bo3myxa, GuiabTpyroIierocs 4epes mieiu U HETUIOTHOCTHU IAaXThI U
3daKPbITOI'O KJIallaHa AbIMOYJAJICHUA Ha TPCTBEM OTAXKCE

Gg.s= [(Paz — Pu3) Su]®® = [(-15,56 + 415,75)/ 6250]>° = 0,253 kr/c.

TeMHepaTypa AbIMa BBIIIC TPCTHCT'O 3TaXKa

T3= (G Ty + Gyo Tu+ Gy3 To)(G, +Gya +Gy3) = (4,38-573 + 0,241.289
+0,253-289)/(4,38 +0,241 +0,253) = 544 K.

ImoTHOCTE AbIMa BBIIIC TPCTHCTO 3TAXKa

ps = 353/T5 = 353/544 = 0,649 kr/nm’.

[Ipon3BOAUTENBHOCTD BEHTUIISITOPA

Q. = 3600-(G, + Gy + Gy.3)/ps = 3600-(4,38 + 0,241 + 0,253)/0,649 =
27036 M/u.
I[aBJ'IeHI/Ie Ha OI'OJIOBKC IIIaXThI ,Z[LIMOYI[&JIGHI/IH

Py = Py 3 +Py6p = -415,7-16,4 = -415,7-16,4 = -432.1 Ila
5.6. 3aga4ya 6 (1Ba BapuanTa)

5.6.1 YciioBUSI 1 HCXOHBbIE JaHHbIE JJIsl pelIeHus 3a1a4u 6
(Bapuanr 1)

OnpenenuTs napaMeTpbl BEHTUIISITOpA MOJIOpa BO3AyXa B HE3aAbIMIIS-
€MYyI0 JIECTHUYHYIO KJIeTKy Tuna H2. 3paHue oOliecTBEHHOE, TPEeXdTa)HOE,
JIECTHUYHAA KJIeTKa 0€3 €eCTEeCTBEHHOI0 OCBEIIECHHUS Yepe3 OCTEKIEHHBIE TPOEMBI
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B HAPY>KHBIX OTPAXIEHUSIX; TEMIIepaTypa HAPY>KHOTO BO3/yXa JIJIsi 3MMHETO Iie-
puona roxa t,, °C, ckopocTh Betpa U, M/c; BbicoTa 3Taxa N,;, M; ypoBEeHb pacio-
JIO)KEHUSI BO3/1YX03a00pHOTO0 OTBEPCTHS CHUCTEMbl MOANOpPAa B JIECTHUYHYIO
KJIEeTKy 12 M; pa3mepsl OJHOCTBOPUYATHIX JBEPEH M3 KOPUAOpA B JICCTHUUHYIO
KIeTKy bxh M. Beixon w3 3maHus yepe3 oAMHAPHBIA TaMOyp (IBe MOCIeI0Ba-
TeJIbHBIE OJHOCTBOPYATHIC ABEPH), pa3Mmepsl ABeped 1,2x2,1 M, miomaas JiecT-
HUYHOH KieTkn 20 M°. VienbHasi XapaKTepHCTHKA BO3LYXOMPOHUI[AHHS 3aKPbl-
TBIX ABepei necTHnyHOM Kkinetku 2500 1/kr.

BapuanTt 1. OTKphITa 1BEph U3 KOPHUAOPA B JICCTHUYHYIO KJIETKY, BXOJI-
Has JIBEPb 37]aHUS U IBEPH JICCTHUYHOMN KJIETKH HA OCTAJIbHBIX 3Ta)KaX 3aKPBITHI.

3HavueHUs HEOOXOUMBIX BEJIUYMH JJISI PEIICHUS 3a/1aud 6 MPUHSTHI 1O

Tabn. 6.
Tabnuma 6
Homep Bapu- | DTaxHOCTb 31a- Tun 31anns Ny, bxh, ty, °C U,
aHTa 3aJavYu HUA M M M/C
6

0 3 OO011eCTBEHHOE 2,9 0,8x2,0 -20 4

1 2 Kunoe 2,7 0,85x2,0 -10 1,0
2 3 OO01eCTBEHHOE 3,0 0,85x2,0 -15 1,5
3 4 Kunoe 2,8 0,9x2,0 -20 1,75
4 2 OO01ecTBEHHOE 3,2 0,9x2,0 -25 2,0
5 3 JKunoe 2,9 1,0x2,0 -26 2,2
6 4 OO01ecTBEHHOE 3,25 1,0x2,0 -27 2,5
7 2 JKunoe 3,0 1,0x2,1 -28 3,0
8 3 OO01ecTBEHHOE 3,3 1,0x2,1 -30 3,5
9 4 JKunoe 3,2 0,85x2,0 -32 4,0
10 2 OO01ecTBEHHOE 3,4 0,85x2,0 -35 45
11 3 Kunoe 2,7 0,85x2,0 -40 5,0
12 4 OO01ecTBEHHOE 3,5 0,9x2,0 -20 55
13 2 Kunoe 2,8 0,9x2,0 -25 5,0
14 3 OO01ecTBEHHOE 3,7 1,0x2,0 -26 45
15 4 Kunoe 3,0 1,0x2,0 -27 4.0
16 2 OO01ecTBEHHOE 3,8 1,0x2,1 -28 3,5
17 3 Kunoe 2,7 1,0x2,1 -30 3,0
18 4 OO0111eCTBEHHOE 4,0 1,2x2,1 -32 2,5
19 3 Kunoe 3,5 1,0x2,0 -35 2,0

5.6.2 Ilpumep pemienus 3axauu 6 (Bapuant 1)
Onpenenuts napameTpbl BEHTHIATOpPAa CUCTEMbl MOJNOpa BO3JAyXa B

JECTHUYHYIO KIeTKy Ttuna H2 (BapuaHT 1) mpu OTKpBITON ABEpPHU U3 KOpUIIOpaA B
JIECTHUYHYIO KJIETKY M 3aKPBITHIX IPYTUX BEPSIX. 3AaHUE OOIIECTBEHHOE, TPEX-
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ATaXHOE, JECTHUYHAs KJIeTKa 0e3 €CTeCTBEHHOTO OCBEIICHUSI uepe3 OCTEKIICH-
HbIE TTPOEMBbI B HAPYKHBIX OTPAKICHUSIX;

Mecrto pacnosioxkenuss MockBa, TemIieparypa Hapy>KHOTO BO31yXa JJIs
3uMHero nepuoja roaa -28°C, ckopocts BeTpa 4,9 m/c;

Temnepatypa asima 300°C = 573 K;

Bricota sTaxa 4 M; ypoBEeHb PacMOJIOKEHHUS BO3AyX03a00pPHOTO OTBEpP-
CTHUSI CHCTEMBI IOAIIOPA B IECTHUYHYIO KIETKY 12 M;

Pa3Mepsl ogHOCTBOpUATHIX ABEped U3 KOPHUAOpPA B JICCTHUUHYIO KIIETKY
1,2x2,1 m;

Brixon w3 3maHust yepe3 oguHapHBIA TaMOyp (IBE MOCieA0BaTEIbHbIC
OJIHOCTBOpYAThIC JBEPH), pa3Mepnl aBepeit 1,2x2,1 M, 1uiomaas JECTHUYHOM
kiaeTku 20 M2;

VYnenpHas xapakTepucTUKa BO3AYXOMPOHUIIAHUS 3aKPBITHIX JIBEpEl JecT-
HuaHOU KieTku 2500 1/kr;

BapuanT 1: OTkpbiTa ABEpH U3 KOPUAOPA B JICCTHUYHYIO KJIETKY, BXOAHAS
JIBEPH 3/IaHUS U IBEPU JIECTHUYHOMN KJIETKU Ha OCTaJIbHBIX dTa)KaX 3aKPBITHI.

Peweniue.

[lTOTHOCTH HAPYKHOTO BO3/1yXa

Pw = 353/(t, + 273) = 353/(-28 + 273) = 1,44 xr/™m°.

IImoTHOCTB BO3ayXa B 3JaHUN

ps = 353/(t, + 273) = 353/(16 + 273) = 1,22 kr/m°.

Hapy:xHoe naBneHue Ha HaBeTpeHHOM dacajie

Puyji = 0’8'(pH'VZB)/2 -9 Ny (I-1)-(Pu-ps)-

HapyxHoe naBneHue Ha 3aBeTpeHHOM (hacase

PH3,i = -0,6'(pH-VZB)/2 'g'haT'(i'l)'(pH'pB)'

JlaBneHue BHYTpH 37aHUS

PB,i = (PHH,i + PHS,i)/Z'

Hapy:xHoe naBieHue Ha ypoBHE BO3IyX03a0opa

Py, = -0,6-(pu-V2)/2 -g-hys-(py-ps) = -0,6-(1,44-4,99)/2 -9,81-12-(1,44-1,22)
= -36.26 Ila.

PesynbTaTe pacueToB 3aHOCHM B Tabmuiry 11 6.1.
Tabmuna I1 6.1

Ne sraxka Py, Py, Py, Py,
IIa IIa IIa IIa
1 13,82 -10,37 1,7 33,82
2 5,19 -19,0 -6,93 34,56
3 -3,45 -27,63 -15,56 35,37
3abop Bo3ayxa -36.26

21




Pacxon Bo3ayxa U3 JIECTHUYHOW KJIIETKU B KOPUIOP dTa)ka Moxkapa

G,=15byh,==151,221=3,78 xr/c.

Pacxoz Bo3ayxa uepe3 BXOAHYIO IBEPH 31aHHs PABEH HYIIIO.

Pacxon Bo3yxa co BTOpPOro draka JECTHUYHOM KJIIETKU HA NIEPBBIA paBeH
pacxony U3 JIECTHUYHOU KJIIETKH B KOPHUIOp dTaxka moxkapa. /laBiieHue B JIeCT-
HUYHOH KJIETKE Ha ypPOBHE BTOPOIO 3TaXka OMpEeIIsieM 110 popMyJie

Pz = Puct +30- G0 /(pu.fP) = 33,82 + 30- 3,78%/(1,44-20%) = 34,56 Ila.

XapaKTepruCcTUKa BO3IYXONPOHULIAEMOCTHU JABEPEUN JTECTHUYHOUN KIIETKH

Sie = Sy (HiB) "= 2500/(2,1-1,2)*° = 1574 1/(xr-m)

Pacxon Bo3yxa, GuiabTpyromierocs uepes miesu ABepeil u3 J1eCTHUIHON
KJIETKH B BHYTPb 3/IaHUSI HA BTOPOM 3Taxke, onpesensieM no Gopmyrne (29)

Gz = [(Prxz - Pun)/S]®” = [(34,56 +6,93)/1574]>° = 0,162 kr/c.

Pacxon Bo3ayxa B JIECTHUYHOM KJIETKE C TPETHETO ITaKa Ha BTOPOM paBeH
CYMMCEC pacxXoJ0B BO3yXa CO BTOPOI'O 3TaKa Ha HepBBIﬁ H pacxoaa BO3ayxa,
buUIBTpYIOIIErocs Yepe3 MIeIH IBEPEil Ha BTOPOM dTaxke

G32-Go1+ Gy = 3,78 + 0,162 = 3,94 kr/c.

JlaBjieHUE B JIECCTHUYHOM KJIETKE HA YPOBHE TPETHETO dTaXKa

Pucs = P +30-G%5 /(pu-fu) = 34,56 + 30- 3,94%/(1,44-20%) = 35,37 Ila.

Pacxon Bo3myxa, GuiabTpyromerocs uepes miesu ABepeil u3 JIeCTHUIHON
KJICTKU BHYTPb 3aHUS HAa TPCTHECM 3TAXKE

Gy3 = [(Pacs - Pus)/Si]®® = [(35,37 +15,56)/1574]°° = 0,180 xr/c.

Pacxozx BO3ayXa, IogaBacMoOro B JICCTHUYHYIO KIICTKY, PaBCH CyYMMC pac-
XOJIOB BO3yXa ¢ TPETHEro dTaka Ha BTOPOU M pacxojaa BO3ayxa, PUIbTPYIOIIe-
rocs 94€pce3 micjin I[Bepef/i Ha TPCTHECM ITAXKE

Guc=G32+Gy3 =3,94 +0,180 = 4,12 kr/c.

OOBeMHBIN YaCcOBOM pacxoj Bo3ayxa (1Mo1adqy BEHTHIISATOPA) OnpeeisieM
o ¢opmyJe

Q. = 3600- G,/py. = 3600- 4,12/1,44 = 10305 m°/u.

JlaBreHre Ha Or0JIOBKE JICCTHUYHOM KJIETKH, ONpeiesaeTcs mo Gpopmyie

P, = Py - Puss = 33,37 + 36.26 = 69.63 ITa.

5.6.3. YcJ10BHA M MCXOIHBIE JAHHBbIE JIA PellIeHUus 3a1a4M 6
(BapuanT 2)

OnpenenuTs napaMeTpbl BEHTUIISITOpA MOJIOpa BO3AyXa B HE3aAbIMIIS-
€MYyI0 JIECTHUYHYIO KJIeTKy Tuna H2. 3gaHue oOuiecTBEHHOE, TpPEeXdTa)KHOE,
JIECTHUYHAA KJIeTKa 0€3 €CTECTBEHHOTO OCBELIECHHUS Yepe3 OCTEKIICHHbBIE TPOEMBbI
B HAPYXHBIX OTPAXKICHUAX; TEMIIEPATypa HAPYKHOrO BO3AyXa JJs 3UMHETO ITe-
puona roxa t,,°C, ckopocth BeTpa U, M/c; BeIcoTa 3Taxka h,;, M; ypOBEeHb pacro-
JIO)KEHUSI BO3/1yX03a00pHOT0 OTBEPCTUSI CUCTEMBlI MOANOpPAa B JIECTHUYHYIO
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KIETKY 12 M; pa3Mepbl OJHOCTBOPYATHIX IBEpEH W3 KOPHUAOPA B JECCTHUYHYIO
KIeTky 1x2 M. Bbeixon u3 3maHusi yepe3 OJMHApHBIA TaMOyp (ABe moclienoBa-
TEJbHBIC OJTHOCTBOPYATHIC ABEPH), Pa3Mephl ABeper Dy XNy M, muiomass gect-
HUYHOH KieTkn 20 M°. VienbHasi XapaKTePHCTHKA BO3LYXOMPOHUIAHHS 3aKPbl-

TBIX ABepei ecTHnyHOM Kinetku 2500 1/kr.

BapuanT 2: OTkpeiTa BXOAHAS ABEPHh U3 KOPUIAOPA B JIECCTHUYHYIO KIIETKY

3aKpPbIThI Ha BCCX J3TaXKax.

3HaueHUS HGO6XOI[I/IMBIX BCJIMYMUH AJIA PCIICHUA 3ada4n 6 IIPHUHATHI 110

Tabn. 7.
Tabnuma 7

Homep Bapuan- ITAXKHOCTH Tun 37anus Ny, bxh, s U,

Ta 3aga4u 6 31aHusA M M oC m/c
0 3 OO011eCTBEHHOE 2,9 0,9x2 -20 2
1 2 Kumoe 2,7 0,85x2,0 -10 1,0
2 3 OO01ecTBEHHOE 3,0 0,85x2,0 -15 15
3 4 Kunoe 2,8 0,9x2,0 -20 1,75
4 2 OO01IecTBEHHOE 3,2 0,9x2.,0 -25 2,0
5 3 Kunoe 2,9 1,0x2,0 -26 2,2
6 4 OO011eCTBEHHOE 3,25 1,0x2,0 -27 2,5
7 2 Kunoe 3,0 1,0x2,1 -28 3,0
8 3 OO01eCTBEHHOE 3,3 1,0x2,1 -30 3,5
9 4 Kumoe 3,2 0,85x2,0 -32 4,0
10 2 OO01ecTBEHHOE 3,4 0,85x2,0 -35 45
11 3 Kumoe 2,7 0,85x2,0 -40 50
12 4 OO01ecTBEHHOE 3,5 0,9x2,0 -20 55
13 2 Kumoe 2,8 0,9x2,0 -25 50
14 3 OO01ecTBEHHOE 3,7 1,0x2,0 -26 45
15 4 Kunoe 3,0 1,0x2,0 -27 4.0
16 2 OO01ecTBEHHOE 3,8 1,0x2,1 -28 3,5
17 3 Kunoe 2,7 1,0x2,1 -30 3,0
18 4 OO01ecTBEHHOE 4.0 1,2x2,1 -32 2,5
19 3 Kunoe 3,5 1,0x2,0 -35 2,0

5.6.4 Ilpumep pemenusi 3axa4uu 6 (Bapuanr 2)

OnpenenuTs napaMeTpbl BEHTUIATOPA IPUTOYHON CUCTEMBI MOAIIOPA
BO3/1yXa B JIECTHUYHYIO KJIETKY Tuna H2 mipu oTKpBITON NBEpU 34aHUS U 3a-
KPBITBIX JIBEPSAX JICCTHUYHOM KJIETKU. 3/1aHre 00IIEeCTBEHHOE, TPEXITAKHOE,
JIECTHUYHAA KJIeTKa 0€3 €eCTECTBEHHOTO OCBEUIEHUS YepPe3 OCTEKIICHHBIE TPOEMBI

B HaPYKHBIX OIPaXIACHUSIX;

Mecto pacnonoxxeHuss MockBa, TeMIlepaTypa HapyHOTO BO3JyXa IS

3UMHeEro nepuoja roaa -28°C, ckopocTs BeTpa 4,9 m/c;
Temnepatypa npima 300°C = 573 K;
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BricoTa 3Taxa 4 M; ypoBEHb pacCIOJIOKEHUS BO31yX03a00pHOI0 OTBEp-
CTHUSI CHCTEMBI IOAIIOPA B JIECTHUYHYIO KIETKY 12 M;

PasMeppl oqHOCTBOpPYATBIX ABEpEN M3 KOPHUAOPA B JIECTHUYHYIO KIIETKY
1,2x2,1 m;

Boixon u3 31anus yepe3 oAMHAPHBIN TaMOyp (Be Mociie10BaTeNbHbIE
OJIHOCTBOpYATHIEC ABEPH ), pa3Mepsl aBepeit 1,2x2,1 M, miomaab JeC THUIHOM
KieTkH 20 M2;

VY enpHasg XapakTepUCTUKa BO3AYXOIPOHULIAHUS 3aKPBITHIX IBEPEH JECT-
Hu9HOM Knetku 2500 1/kr;

BapuanT 2: OTkpeiTa BXOAHAS IBEPHh U3 KOPUIAOPA B JIECTHUYHYIO KIIETKY
3aKpBITHI HA BCEX ITaXKaXx.

Pewenue.

[InoTHOCTH HAPYKHOTO BO3/TyXa

Py = 353/(t, + 273) = 353/(-28 + 273) = 1,44 xr/™m°.

[InoTHOCTH BO3/AYyXa B 31aHUU

Py = 353/(t, + 273) = 353/(16 + 273) = 1,22 kr/™m°.

Hapy:xHoe naBneHue Ha HaBeTpeHHOM dacajie

PHH,i = 0’8'(pH'VZB)/2 'g'haT'(i'l)'(pH'pB)-

HapyxHoe naBnenue Ha 3aBeTpeHHOM (hacaje

Pusi = '0’6'(pH'VZB)/2 =Ny (1-1)-(Pu-ps)-

JlaBjieHUE BHYTPH 3/1aHUS

PB,i = (PHH,i + PH3,i)/2-

Hapy:xHoe naBneHue Ha ypoBHE BO31yxo3a0opa

Py, = -0,6'(PH'VZB)/2 -0-Ngs (Pu-ps) = —0,6-(1,44-4,92)/2 -9,91.12-(1,44-1,22)
=-36,26 Ila.

Pe3ynbTaThl pacueToB 3aHOCHM B Tabmuity 11 6.2

Taomuna I1 6.2
Ne 3Taka Py, Ia Py, Ila Py, Ila Py, Ila
1 13,82 -10,37 1,7 33,82
2 5,19 -19,0 -6,93 42,43
3 -3,45 -27,63 -15,56 51,28
3a0op BO3IyXa -36,26

3KBI/IBaJIeHTHa${ I101maab BXOJHBIX I[Bepeﬁ 34aHUA

(Bax = V[ V(- + U(uh)>]"° =

= 1/[ 1/(0,64-1,2-2,1)* + 1/(0,64-1,2-2,1)%]°° = 1,14 M*.

Pacxon Bo3myxa u3 JIECTHUYHOW KJIETKH B KOPUIOP 3Ta)a Mo)Kapa paBeH
HYJIIO.

Pacxon Bo3myxa yepe3 BXOAHYIO IBEPH 31aHUSA
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Gux= (D ux[2-pr(Prc1-Po)]”°=1,14-[2-1,44-(33,82 + 10,37)]>°=12,86 kr/c.

Pacxon Bo3ayxa co BTOpOro 3Taka JECTHUYHOMN KIIETKU Ha IIEPBbIA paBEH
pacxoly yepe3 BXOAHYIO ABEPH 34aHus. JlaBlieHUE B IECTHUYHOMN KIIETKE HA
YPOBHE BTOPOI0 3Taxka ornpesesseM 1no popmyie

Pz = Prc1+30- G221 J(py.Fo) = 33,82+30- 12,86°/(1,44-20%) = 42,43 Tla.

XapaKTepruCcTUKa BO31YXONPOHULIAEMOCTHU JABEPEUN JECTHUYHOU KIIETKH

Si = Syl (H,B,)*°.= 2500/(2,1-1,2)*° = 1574 1/(xr-m)

Pacxon Bo3nyxa, puiabTpyromierocs uepes mieu ABepeil u3 J1eCTHUYHON
KJIETKU B BHYTPb 3/IaHUSI HA BTOPOM dTaxe, onpenaersem mo ¢popmyie (29)

Gz = [(Prxz - Pon)/Sw]®” = [(42,43 +6,93)/1574]>° = 0,177 kr/c.

PaCXOII BO3yXa B JIECTHUYHOM KJIETKE C TPCTHETO 3TAXKA HA BTOpOﬁ pa-
BCH CYMMC paCXO0d0B BO3ayXa CO BTOPOI'o 3TaxKa Ha HCpBBIfI H pacxola BO3yXa,
bunpTpyrOIIerocs yepes Mieu ABEpeil Ha BTOPOM dTaxe

Gs2-G1+G,o=12,86 + 0,177 = 13,04 kr/c.

JlaBiieHUE B JIECTHUYHOU KJIIETKE HA YPOBHE TPETHEIO dTaXKa

Pucs = Pz +30- G5 /(pyfi) = 42,43 + 30- 13,04%/(1,44.50°) = 51,28 TTa.

Pacxon Bo3myxa, GuiabTpyromerocs uepes miesu ABepeil u3 JeCTHUYHON
KJICTKU B BHYTPb 34aHUA HAd TPCTHEM I3TAKC

Gs = [(Pocs - Pos)/Sw]”” = [(51,28 +15,56)/1574]%° = 0,206 kr/c.

Pacxozx BO3ayXa, IogaBacMoOro B JICCTHUYHYIO KIICTKY, PaBCH CYMMC pac-
XOJIOB BO3yXa ¢ TPETHEro dTaka Ha BTOPOM M pacxojaa BO3ayxa, PUIbTPYIOIIe-
rocs 4€pce3 e nBepeﬁ Ha TPCTHECM ITAXKE

Guc=Gs2+ Gz = 13,04 + 0,206 = 13,25 xr/c.

OOBeMHBIN YacOBOM pacxo]] Bo3ayxa (Mo1ady BEHTHISITOPA) ONpeaeisieM
o ¢opmyJe

Quc = 3600- G,/py. = 3600- 13,25/1,44 = 33115 m*/u.

JlaBiieHHE Ha OTOJIOBKE JIECCTHUYHOW KJIETKH

P, = Pus - P = 51,28 + 36,26 = 87.54 Tla.
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