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1. PeryiupoBaHne pacxoaoB BO31yXxa.

PGFYJ'II/IpOBaHI/Ie CCTHU MOJKET OCYIICCTBIEATHCS CICAYIOIIUM crocodamu:

1) ypaBHUBAHWEM OTHOIICHUH (HAKTUUECKUX U TpeOyeMbIX pacxoioB
BO3/lyXa C UCIOJIb30BAHUEM XapaKTEPUCTUK YYACTKOB CETH;

2) [TocnenoBarenbHBIM YpaBHUBAHUEM OTHOIIEHUN (PAKTUYECKUX U TpE-
OyeMbIX pacxoJI0B BO3yXa;

3) [TocTeneHHbIM TPUOIMHKEHUEM K 3apaHee 3aJaHHOMY OTHOIICHHIO

(dakTHUEeCcKOro 1 TpeOyeMOoro pacxoja BO3ayxa.

3apaua Nel. Jlano: pa3HOCTh TpeOyeMbIX U (DaKTUUECKUX XapaKTEPUCTUK KOH-
1eBbIX y4acTKoB cetH K, — Ky =560 xrc - c*/m; IUaMeTp ydacTKa BO3AyXO0BOJAa Kpyr-
aoro cedeHust d = 160 MM uim pa3Mepsl CTOPOH BO3IYXOBOJA MPSMOYTOJIBHOTO Ce-
gennst bxh = 100x200 mm (F = 0,02m%). OnpenenuTs abCOTIOTHBIE Pa3sMepbl OTBEp-
CTUU IPOCCEIMPYIOLIUX YCTPOMCTB.

Pewienue.

[Ipu 3aaHHBIX YCIOBHSX YTOJI TIOBOPOTA JPOCCEb-KiIaaHa Kpyrjioro ceue-
Hus o = 28°, IpAMOYTOJILHOTO ceueHus o = 30°, OTHOCHTENBHBIE pa3Mephl JPOCCEIH-
PYIOILIUX YCTPOHCTB ONpeeiseM Mo Homorpamme [3, mpui. 3].

1) OtBepctus B mmbepe Ha BO3IYyXOBOJE MPSMOYToJbHOTO cedeHust b/b, . =
0,52.

2)OTtBepctus Ha auadparMe Ha BO3IyXOBOJE MPSMOYTOJIbHOTO cedeHus Fi/F =
0,52.

3)OtBepctus Ha auadparmMe Ha BO3ayxoBojie Kpyriioro ceuenus d,/d = 0,72.

AOCONIOTHBIE pa3Mepbl OTBEPCTUH JAPOCCENUPYIONINX YCTPOUCTB COOTBETCT-
BeHHO paBHbL: b = 0,52; b, = 52 mm; F; = 0,52; F= 0,0104 M2 d, =0,72; d =121
MM.

2. Hananka Bo3ayxopacnpe/ieiuTe/IbHbIX YCTPOMCTB.

HcnbiTanue u HaJIaJIKa BO3AyXOpAacOpeACIUTENbHBIX  YCTPOMCTB
OCYILECTBIISIETCS B TEX CIIy4yasX, KOTJA IO Pe3yJbTaTaM CAHUTAPHO-TUTHEHUYECKOTO
oOcneoBaHMs TIOMEIICHHUS TapamMeTpbl BO3AyXa B paboueld 30HE WM 30HE
BO3MOYKHOTO TIPEOBIBaHUS JIIOJIEM HE COOTBETCTBYET YCTAHOBJIEHHBIM CAaHUTAPHBIM
HOpMam 15810 TEXHUYECKUM TpeOOBAHUSIM. [enb HaJIAJIKU
BO3/IyXOPaCHpeIeTUTEIIbHBIX YCTPOUCTB — 00ecreynTh B pabodeil 30He MOMEIICHUS
TpeOyeMble TI0O HOpMaM TMOJBI)XHOCTb BO3JyXa M PaBHOMEPHOE pacCIpecsICHHUE
TeMIIEpaTyphl.

Pezynupyrowue pewemxu.

3amaya Ne2. OnpenenuTe MakCUMalbHO AOMYCTHUMBIM pacxo] BO3AyXa 4epes
PeryINpYOLIyI0 peméTKy Tiia PP ucnonserns B pasmepom 200x600 (F, = 0,12m),
KOTOpAast MOJAET BO3AYX FOPU30HTAIILHON KOMIIAKTHOU CTPYEHR. [10 KOHCTPYKTUBHBIM
COOOpaXeHUSIM MPUHATH JIBE PEIIETKU MO IIUPUHE NMOMeUIeHHs. PeméTku qomKHbI
ObITh ycTaHOBICHBl Ha BbeicoTe h, > 0,8H,, To ectp BbIme pabGoueil wmH
00CITy>KMBa€MOM 30HBI.
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Pasmepsr momemienus: Bbicotra H, = 5 M, mupura b = 12 M, mmHa B
HanpaBJIeHUU MpUTOYHOU cTpyH | = 6 M. Bricora paboueii 30Hb1 h = 2 M. O0BéM
nomernernnst V= 360 m° . HOpMEpyeMasi CKOPOCTh BO3IyXa B paboucii 30He G opn =
0,5 m/c; pabouast pasHocTs Temmeparyp At, = 5 °C, a gomyctumas pa3HOCTBb
TeMieparyp B paboueit 30ue At,,, = 0,5 °C. ITonHOe paccrostHue CTpYH 10 paboueit
30HBI X; = 6 + 5 — 2 M. [1nomane monepeyHoro ce4eHus: IOMeIIeHUs], MPUXOIUTCS Ha
onHy cTpyto, Fr=(5-12)/2 = 30 M%.

Pewienue.

1.IIpuapMaem ycTaHOBKY pemieTok Ha BeicoTe h, = 0,8-:5=4 M oT nona 1o ocu
pELIETKH, MpPU KOTOPOM CTpyHM BO3AyXa OyAyT HACTHIAIOIIMMHCS Ha IUIOCKOCTb
NOTOJIKA.

2 IlpuanMaemM cxeMy momadu Bo3ayxa mo [8, puc.88], a wmmenHo s
TOPU30HTAIBLHOMN CTPYU, HACTHIIAIOUIUICS HAa MOTOJIOK, Oyaet cxema .

3111 NpHUHATHIX yciaoBui 1o [8, Ta6:1.15] Haxommm, uto mis cxemsl |l mpu
TOPU30HTAJIBHON KOMIIAKTHOW HACTHJIAIOLIEHCS CTPYE, BBITYCKAa€MOW B BEPXHIOIO

XH
30HY, OTPAaHUYMBAIOIINM YCIOBUEM OyJIEeT . <21
17

4.YTOo4HsIEM OTPaHUYMBAIOIIIEE YCIOBUE:

X, _6+5-2 _
JF, V30
5.0Hp€I[GJI}I€M HaYaJIbHYIO CKOPOCTBh BO3yX4d, BBIXOJAIICTO U3 BO3AyXOpac-
MNpCaAcCiInuTCIIA:

1,64 <2,1.

X 6+5-2
9 =9 n_ -
© UmKgF,  64-1-,012
rne 9y — MakCUMajbHasi CKOPOCTh BO3AyXa B paboueil 30He (17151 3aJaHHBIX YCIOBHH,
Korjga paboyne MecTa HaxXOJSITCsl BHE MPEIENIOB MPSAMOro JCHCTBUS MPUTOYHON
CTpYH, OHa ompeneisercsa no Gopmyne: Iy = 2 Fyopw = 2°0,5 = 1 M/c); M, - k02D Du-
LMEHT 3aTyXaHWs HACTUJIAIOIIEHCS CTpyH, KOTOpbIM s pemerku PP pasen 6.4; K, -
KO3 PUIIMEHT B3aMMOJEUCTBHS ABYX MapalIeIbHbIX MPUTOYHBIX CTPYH, IPH pac-
crostHUH Mexy pemerkamu | = 6 mu I/X, = 6/9 = 0,67> 0,14: K, = 1.
Tak Kak CTpyM KOMIAKTHbIE, HACTHJIAIOIIMECS U CBOOOJHBIE, TO B PACUETHOU
bopmyne aiisa onpenenenus o HeT kodpdunrentos K. u K, n ux onpenensite He Ha-
0.

=4ulc,

6.IlpoBepsieM, oOecrieunBaeTCsl JIM YCJIOBHE HACTUIBHOCTU CTPYW IO BCe
JUITMHE TIOTOKA, T.€. He OyIeT JI OTphIBA CTPYU OT MOTOJIKA AJISI KOMIIAKTHBIX CTPYHl:
Xorp = 0,5Z¢*=0,517,8:0,68 = 6,05 > 6 ™,
riae Z — reoMeTpudeckasl XapakTepuCcTUKa CTPyH, orpenessiemas no popmyiie:

Z=545mg,| o -545.64-4] 02 _17g
(nAt,) (4,4-5)

m=m, = 6,4 u n=n,=4,5; At,=5°C cornacHo 3aJlaHHbIM YCJIOBHUSM; € — BEIUYHHA,
npuaumaemas npu h,/b, = 0,25/0,2 = 1,25, rorga €“ = 0,68.

CrefoBaTeabHO, OTPBIBA CTPYH OT IOTOJIKA HE OyJeT M HOpMHpyemas CKO-
POCTB BO3yXa 9 yopw = 0,5 M/c B paboueil 30He Oyzaer obecneueHa.
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7.0npenensieM MakCUMaJIbHBIN pacxo]l BO3/lyXa YEpe3 PEIETKY U KPaTHOCTb

BOBI[YXOO6M€H8, B IIOMCIICHUU:
L,=F, 9, 3600 = 0,12-4-3600 = 1728 m*/u;
n=(1728-2)/360 = 9,6 o6MeHa/u.

8.Tak KaK 9yopn= 0,5 M/c OyeT B TIOMEIIEHUH 00ecIieueHa, TO OCTaeTCs Mpo-

BEPUTHh MAaKCUMAaJIbHYIO PA3HOCTh TEMIIepaTyp B paboueit 30He 1mo popmyiie:
at, = ag, MeReVFo 4514012 g gzec o go
X, 6+5-2

Jlomyctumoe 3nauenune Aty u3 ycinoBusi KoMGOPTHOCTH onpeesieTcs o (Gop-

MyJI€e:

At,= 2 Atyo, = 20,5 = 1°C.
3. HcnbiTanue n HaJaJaKa yCTpOﬁCTB AJIA OYUCTKH BO3AyXa.

VYcerpolicTBa [U1sl OYUCTKU BO3/AyXa OT MBUIM UCIBITHIBAIOT, YTOOBI OMPEIETUTh
3 ()EKTUBHOCTh €ro JEHCTBUSA, OCHOBHBIM IIOKa3aTeJleM KOTOpOH SIBIsETCA
COOTBETCTBHE KOHEYHOI'O COJEp)KaHHSA IMbUIM B BO3AYyXE, BbIOPAachIBAEMOIO B
atMocgepy, TpeOOBaHUSIM CaHUTApHBIX HOPM. Eciu MbUICOYNCTHBIE YCTPONCTBA HE
naloT  HeoOxomuMmoro 3¢dekra, TO MNPOBOAAT COOTBETCTBYIOUIYIO HAaJAJKY.
HcnplTaHue NbIJIEOYUCTHBIX YCTPOMCTB OCYLIECTBIIAIOT MOCHE Halalku Ha 3PQeKT
BEHTUJISILIMOHHBIX YCTaHOBOK, 000PYAOBAHHBIX ITUMH YCTPOHCTBaMH.

3agaua Ne3. Paccunrarh akTUBUPOBAHHBIA OOPTOBOM OTCOC JUIsl BAHHBI 00€3-
XHUpHBaHUS ¢ pacTBopoM (ochopucroro Harpus temneparypoit 80 °C. Illupuna
BauHbl B = 105 M, mmmna | = 2,5 m. Ilenu 11t mogauu U yaaieHus BO3ayXa paciosia-
raroTcsi BJ0JIb IJTMHHBIX OOPTOB BaHHHBI.

Pewenue.

1.IlputoyHas maockasi CTpys OrpaHU4YeHa C OJTHOM CTOPOHBI. PaccTostHue oT
MPUTOYHOTO OTBEPCTHS IO KPUTUUECKOTO CEUEHUs ompeesieM mo hopmyie:

X = 0,875B =0,875-1,5=1,31 m,
rae B — paccTossHEEe MEXTy MPUTOYHBIMU U BBITSKHBIMH OTBEPCTUSMHU WUJTH IIEIISIMH,
M.
2.0ceByI0 CKOPOCTh MTPUTOYHOM CTPYH B KPUTUUECKOM CEUCHUH P \yyyy TPUHH-
MaeM paBHOM 2 M/c.
3.CpelHIOI0 CKOPOCTh B MPUTOYHOM OTBEPCTUH $1 IPUHUMAEM paBHOM 6 Mm/c,
TOT]Ia ITUPUHA IPUTOYHOM IIEJIN COCTABUT:

b1 =0,066B( &l 31)> = 0,066-1,5(2/6)* = 0,011 m.
4.CKopOoCTh BcachIBaHMs HA3HAYaeM B Ipeaenax 2-3 9,y ¥ IPUHUMACM €€
paBHO# $,= 5 M/c, TOr/1a MIMPUHA BCACHIBAIOIIEH ITIen Oy1eT paBHa:

bo=0,101B( I yund 92) = 0,101-1,5-(2/5) = 0,062 m.
5.Pacxoa mpuTO4YHOrO BO3/1yXa COCTABHT:

Ly = 236BI( 9% [ $1) = 236-1,5-2,5(2%/6) = 590 m°/u,
rie |-1muHa MPUTOYHOM U BBITSDKHOM IISIH, M.
6.Pacxon oTcackiBaeMOro Bo3ayxa COCTaBUT:



L, = 364Bl 9,,,, = 364-1,5-2,5-2 = 2740 m*/a
4. Hanaxuca CeKHI/Iﬁ HO)IOl“peBa IleHTpa.HbHLIX KOHI{I/IHI/IOHCPOB.

Cekiuu moOJOTPEBa KOMILIEKTYIOTCS 0a30BBIMH TETUIOOOMEHHHKAMU JBYX
THUIIOPa3MEPOB IO BBICOTE — OJHOMETPOBBIM H ITOJIYTOPAMETPOBBIMHU, WMCHOIIHMHU
OJIMHAKOBYIO  mupuHy 1655 wMM. TemrooOMEHHHMKM  MHOTOXOJIOBBIC  C
TOPU30HTAJIBHBIM PACIOJIOKCHHEM CITHPATbHO-OPCOPEHHBIX OIMHKOBAHHBIX TPYO.
OaHOMETPOBBIN TEIJIOOOMEHHUK MMEET YeThIpe XO/Ia, MOJyTOPAaMETPOBBIA — IIECTh
XOJIOB TeIutoHocHTeNsA. 1o X0ay BO3ayxa TEIJI0OOOMEHHUKH MMEIOT OIWH, JBa WA
TpH psja Tpyo. B KauecTBe TEIUIOHOCHUTEIIS HCIIONIB3YETCS BOJIa C TEMIIEPATYPOH 10
150 °C u naBieHueM 10 8 Kre/cM>.

Cekuuu mojporpeBa MOryT ObITh ¢ OOBOJHBIM KilalaHoM U 0e3 Hero. C
MOMOIBI0  OOBOJHOTO  KJAllaHa  4YacTh  BO3AyXa  MPOMYCKAeTCsS  MHMO
TEMJI000OMEHHUKOB, 3a CUET YEro CHIDKACTCS TEIUIONMPOM3BOAUTEIILHOCTh CEKIuu. B
3aBUCUMOCTH  OT  pacrlojlaraéMoro  JaBJICHHS  TCIUIOHOCHTENS  OOBs3Ka
TEIJIOOOMEHHUKOB ~ TPYOOTNpPOBOJAAMH  OCYIIECTBIISICTCS IO  IMapajuIeIbHOM,
CMEIIIaHHOM M MOCIEeA0BAaTEIbHON CXEMaM.

Cexkuuu 1epBoro noJaorpeBa

HcnbiTanre © Hajgagka CEKIUU OCYHIECTBISIETCA C IENbI0 JOCTHXKEHUS
TpeOyeMol TeIUIONPOU3BOIUTEILHOCTH W Oe3aBapuiiHON €€ padoThl B peKUME
aBTOMATHYECKOTO PETYJIUPOBAHUS.

HcnbiTaHWe CEKLMU CIIEAYET MTPOBOAUTH MOCIE THIPABINYECKON pEryIUPOBKU TET-
JIOBOM ceTu 1 00ecTieueHrs Ha TEIJIOBOM BBOJIE 3/1aHUsI POEKTHOTO Tiepenasa J1aB-
JICHUS.

3apaua Ned4. Cekuusi mojiorpeBa coOpaHa u3 TPEXPSAHBIX TEMI00OMEHHUKOB
YETHIPEX OJJHOMETPOBBIX U YETBHIPEX IOJIyTOPAMETPOBBIX, OOBS3aHHBIX MapalJICIbLHO
10 TEIUIOHOCHTEIIIO.

[Tnomans KUBOTO CEYCHUS TEIJIOOOMEHHUKOB IS MPOXOJa TETUIOHOCHTEIS
fop=0,0042 M2, TIIomIa/apb KUBOTO CEUCHHS CEKIIUH MOJIOrpeBa ISl MPOX0J1a BO3AyXa
f=7.24 M2, Tennootaaronias miomaab MOBEPXHOCTU CEKIMHU nojaorpea F=827,9 M-,

PacuéTHbIC Iapamerpbl HAPYXKHOTO BO3AYXA: Uiae = -25 °C; 1™y = -5,8
KKaJI/KT. Pacué€THbIe mapaMeTphl TEIIOHOCHTES: t/mp = 150 °C; t/06p = 70 °C. IlIpo-
€KTHbIE 3HAYEHUS KOHECYHOU DHTANIBINK U TEMIIEPATYPHI Bo3ayxa: I' ., = 8,9 kkai/u;
t'on = 36,2 °C.

[Tomaua konaummonepa G =180000 kr/4. McnipiTaHus pOBOAMWINCH TIPH TIapa-
MeTpax HapyKHOTrO Bo3ayxa: b,y = -10 °C; |,y = 2 KKa/KT.

[To pe3ynbraram UCTIBITAHMS TIOJYYCHO: TEMIIEpaTypa BOJIBI B TIOJIIOHE OPOCH-
TenbHOM Kamepsl 11,6 °C; Temneparypbl TEINIOHOCUTEIS: b, = 112 °C; tog, = 67 °C.

[IpoBecTn aHanmu3 pe3yJbTaTOB MCHBITAHUS CEKIIMHM MEPBOTO MOJOTPEBA Mpsi-
MoTouHoro KoHaummonepa KT-160 u pazpaboTaTs HEOOXOIUMbIE PEKOMEH AN TI0
W3MEHEHMIO OOBS3KH TEINIOOOMEHHHUKOB.

Pewenue.

1.ITo TemmepaType BOJBI B MOJJOHE OPOCHUTEIBLHOM KamMepbl ¢ momorlsio |-d-
IMarpaMMEI onpenessieM |y 1ty : lon = 7,9 KKaAI/KT; teon = 31,1°C.



dakTHYeCKOe KOJUYECTBO TEIlIa, OJTy4aeMOe BO3AYXOM:
Q¢ = G(lon— liau) = 180000[7,9-(-2)] = 1782000 xxas/4.
2.Maccy BoBI, TOCTYNAIOIIECH B CEKIIUIO ITOI0TPEeBa:
Q, 1782000

W = = = 39600 Kr/d.
C(teop —tnép) 1(112-67)

3.CpenHssi CKOPOCTh IBMKCHHS BOJIBI B TPYOKax TETUIOOOMEHHHUKOB:
o= W = 39600 =0,327 m/c.

1000-3600f,,n  1000-3600-0,0042-8

4.MaccoBasi CKOpOCTbh IPOX0/1a BO3AyXa UYepe3 TeII00OMEHHHUK:
G __180000 _ 6,91 KI/M” - C.

3600f 3600-7,24

5.Daktrueckuit KOdPGUIIMEHT TeTUIoNepe1aur TeII000MEHHUKA:

K Q, 1782000

b= = —
F(tm,, ;toﬁp b ;—tj 82719(112+67 j 10;31,1}

6.Katanoxusiii koaPUIMEHT Teronepenayn TeI000MEeHHUKa OnpenesieM
o dopmyiie:
K. =12,8 (90 “ 0™ = 12,8 - 6,91 - 0,327%"*° =28,4 xxan/(u-m*°C).
¢ = Ky/K, = 0,96.
T.€. PACXOXJECHHE MEXIy KodduuueHTamu Temionepeaadn coctapiser 4% U He
npesbimaet 20%.
7. Tennonpon3BOAUTENBHOCTH CEKIIUH MOJOTPEBA B PACUETHOM PEKUME:

Y e
Q,... = Q, -t _ 178500010~ 29) = 2556000 kra/u.
r £ —t 112 —(-10)

HpOCKTHaH TCILIOIIPONU3BOAUTCIIBHOCTb CCKIIMU ITOJOI'PCBA:
Qup = G (17, —17,) = 180000[8,9-(-5,8)] = 2646000 KKan/u.

KOH Hauy

o =

= 27,3 kka/(a-m>°C).

HenmocraTok Temionpon3BOAUTENBHOCTH CEKIIMU MOIOIPEBA:
= Qe 2646000- 2556000
MlOO% = 100% = 3,4%.
" 2646000
8.0mnpenensemM BO3MOKHOCTh YBEJIUUEHUS TEMJIONPOU3BOAUTEIBHOCTH CEKIIMU
MOJIOTPEBa 3a CUET MOBBIIICHHUS CKOPOCTH BOABI B TPYOKaxX TEMI00OMEHHUKA.

Tpebyembriit kodhPHUITUEHT TerTonepeaaY CEKIIMH T0I0rpeBa

K,,= R 2646000 =31,9 kxan/(a-m*°C).

/ / / / - —
FLtmp thon Tl ]C 827,9(150 +70 -25+ 362)0,96
2 2 2 2

9.TpebyeMast CKOPOCTh ABMKEHUS BOJbI B TPYOKaX TEIIIOOOMEHHUKA OIpeie-
asieTcs o popMmyiie:

1

1

K 0135 0,135

@, = X = 319 09 =0,78 m/c.
12,8(9p)" 12,8-6,91°

[Tpu n3MeHeHnn cxeMbl 0OBA3KU TEMJI00OMEHHUKOB € MapaieIbHON Ha MOo-
CJIEIOBATEIBHYIO B PSAY NMOIY4YHM clienytouiuil pacxoa W v cCKOpoCTh ABUKEHUS BO-
Jbl ® B TPYOKaxX TEMI000OMEHHUKOB:



Q 2646000
= P = = 33075 kr/u4;
Wo clt’, -t ) 1(150-70) A

20p 00p

o o ~ 33075
"~ 2-1000-3600f,,  2-1000-3600-0,0042

=1,09> 0,78 m/c.

Hckniouenue menioooMeHHUKOS U3 pa6077’Zbl.

3agaya NeS. B pe3ynbrare HCHBITAHHS CEKIHMHM MOJOTPEBA MPSIMOTOYHOIO
kouaunmnonepa KT-160 nmomydeno: nogavya kongumuonepa 180000 kr/4, xoadduiu-
enT ¢ = Kyl K, = 0,85. Cekuus noporpesa coOpana u3 IByX psAL0B ABYXPSAHBIX Tell-
JI0OOMEHHHUKOB, 10 BOCEMb TEIUIOOOMEHHHKOB B KaKIIOM DsITy, OOBSI3aHHBIX IMOCIIe-
JIOBATEIBHO B PSAY M CMEIIaHO B ceKiuu. [1momanp )KUBOTO ceueHus: Temioo0MeH-
HMKOB JUIsl Ipoxoja Temnonocurens fr, = 0,0028 M?. TInomas JKUBOTO CEUEHHS CeK-
MU 1ojiorpeBa mo Bo3ayxy f = 7,24 M°. TemmooTaaomas wIomaIb TIOBEPXHOCTH
cexuu noorpesa Fy = 1111,6 M°.

PacuértHble mapaMeTpbl Hapy»KHOrO BO3AyXa: e = -38,5 °C; 1™y, = -9
KKaJI/Kr. Pacué€THble mapaMerphl BO3/ayxa IOCJIe CeKIuH mojorpesa: to, = 31 °C;
1™ o= 7,5 KKaj/u. PacuéTHple mapaMeTphl TEIIOHOCUTES: t/mp = 150°C; t/06p =70 °C.

[IpoBepUTh CEKIMIO MOJOTPEBA HA 3aMOPAXKUBAHUE TMPU HEOOXOJIUMOCTh pas-
paboTaTh PEKOMEHAIIUYU TI0 U3MEHEHUIO CXEMbI O0BA3KU TEIJIOOOMEHHUKOB.

Pewienue.
1.Ctpoum mpoliecc HarpeBa Bo3ayxa CeKIuii mojgorpesa Ha |-d-muarpamme
IPH HaYaJIBHBIX MapameTpax ty., = - 0,5 °C; @ue = 90% u ompenensieM mapaMeTphl
BO3]lyXa MOCJI€ HarpeBa:
leon = 7,5 KKK, teon = 22,7 °C; lppe= 1,9 KKQI/KT.
2.0npenensieM TpeOyeMoe KOJIMYECTBO TEIIa
Q = G(lcon— luay) = 180000(7,5-1,9) =1008000kKan/4.
3.ITo rpaduky TemmepaTyp TEIIOCETH HAXOAUM TEMIIEPATypy rOpsiuei BOIbI
IIpH TEMIIEpaType Hapy)Horo Bozayxa -0,5 °C.
top = 74,5 °C.
4.Pacxo/ TETUIOHOCUTEIIS OIIPENEIISIEM:
Q 1008000
W5 = =
clt,, —20) 1(74,5-20)

20p

= 18500 kr/4.

5.CKopoCTh IBMIKEHUS BOJIBI B TPyOKax
Woos 18500

o, - _ = 0,46 wic.
' 4.1000-3600 fmp 4.1000-3600-0,0028
6.MaccoBasi CKOPOCTb ITPOX0/1a BO3AyXa
gp——C 180000 _ ¢ 91 r/nic)

3600f  3600-7,24
KoaddumuenT rermmonepenayu no karajiory
K, = 13,5(90)° &** = 13,5 - 6,91%*- 0,46°"* = 31,3 kxan/(ua-m*°C).
dakTryeckuil KO3PPUIMEHT Termioneperayn
K,=Kcc=31,3 - 0,85 = 26,6 xxan/(u-M>-°C).



7.0mnpenensieM TpedyeMyIo IIIOMIA b TOBEPXHOCTH HArpeBa:
B Q 1008000

Fp = « (tmp +20 _o,5+th B 26,6(74’5+ 20 -05+ 22,7]

N2 2 2 2

Fip< Fy, T.e. 1048 < 1111,6 M°.

Tak xak TpeOyemast 1I011a/1b MOBEPXHOCTH HarpeBa MEHbIIIE IIJIO0IIA U 110~
BEPXHOCTH YCTAHOBJIEHHOW CEKIMH, TO KOHEUHAas TeMIepaTypa TeIuIoOHOCUTeNs Oy-
aet mmwke 20 °C, 9TO MOKET MPUBECTH K 3aMOPAKHBAHHIO TEIII000MeHHNKOB. Cire-
NyeT U3MEHUTh OOBS3KY TEIJIOOOMEHHHUKOB.

8.0npezxenﬂeM IMPOCKTHYIO TCILJIOIIPOU3BOIUTCIbHOCTE CCKIIUU ITOA0OIPEBA
Qup = G(12,—17) = 180000[7,5-(-9,0)] = 2970000 Kxan/u.

KOH Hauy

= 1048 Mm%

9.0mpenensieMm K03 GUIUEHT TEIJIONepeavur CEKITUHU TI0I0TPEBA, UCXOIS U3
TEIUIONPOU3BOIUTENBHOCTU ceKIIUU ¢ 10%-HbIM 3amacoMm:
K= 11Q,, 1,1- 2970000

Tt o Y -
(Ut th+t,) 11116[150”0_ 385 +3ljo,ss

10.HaXOIII/IM CKOPOCTb IBHKCHHA BOALI B pr61<ax TEIJI000MEHHHKA OoIIpcac-
0,49 0135 .

nsierest u3 popmyisl K= 12,8 (9p)* 0*™;
1 1
K 0,135 304 0,135
S L B T
(12'8(19/))0,49 j [12,8 . 6,910,49 j ) M/C

11.KoandgecTBo BOJBI, KOTOPOC H€06XOIII/IMO I1ogaBaThb B K&)I(I[I:Iﬁ TEII000-
MCHHUK:

= 30,4 kxan/(a-m>°C).

W = of,, 3600 - 1000 = 0,54 - 0,0028 - 3600 - 1000 = 5440 xr/4.
12.HeoOxoaumMoe YKUCIIo TEIUIO0OOMEHHUKOB N = W/W':
Q,, 2970000

W= o -0 )= 1(150_70)= 37120 xr/u;
2op  ‘obp
n=37120/5440 =7.
[TpuHMMaeM CMEIIaHHYIO CXeMY T0IBO/Ia TEIUIOHOCUTES K TeTI000OMEHHHU-
KaM 1 TIPOBEPsIeM CEKIIHIO TIOJI0TPEBa Ha 3aMOPaKUBaHUE.

13.CxopocTh ABMKEHUS BOJABI B TPYOKax
18560

P05 = 8-1000-3600-0,0028
14.®akTuueckue K0d(PPUIUEHTH TeIUIONIEpeauH U 10 KaTalory:
K, = 13,5(9pf 0™ = 13,5 - 6,91°%- 0,23% = 28,5 xxan/(a-m>°C).
Ky=K.c =285 - 0,85 = 24,2 kxan/(a-m*°C).
15. Tpebyemas rioiaabr MOBEPXHOCTH HarpeBa

Fop= 1005000 = 1152> 111,64,
24 2(74,5+ 20 -05+ 22,7)

2 2
T.e. KOHeUHast TemIiepaTypa TermionocuTess oyaer > 20°C.

= 0,23 m/c.
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IIIecTs OCHOBHEIX CXEM nmoaa4yu BO3yXa KOMIIAKTHBIMU, ITJIOCKUMH WJIK BECPHBIMHA (HOJ'IHBIMI/I u

HEMOJIHBIMU) CTPYSIMH
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IIpunioxenne 4

BAPUAHTBDI 1JId UHANBUAYAJBHOI'O 3AJJAHUSA

1. PermepOBaHne pacxoaoB BO3ayXxa.

3agaua Nel. JlaHo: pa3HOCTb TpeOyeMbIX U (PaKTUIECKUX XapPAKTEPUCTUK KOH-
1eBbIX y4acTkoB ceTH K, — Ky =560 krc - c?/M%; IMaMeTp ydacTKa BO3LyXOBOIA KPYT-
joro ceueHust d = 160 MM uM pa3Mepbl CTOPOH BO3IYXOBOJIA MPSMOYTOJILHOTO Ce-
gerns bxh = 100x200 mm (F = 0,02m%). Onpeennts abCONIOTHBIE pasMepbl OTBEp-
CTHI IPOCCENUPYIONINX YCTPONCTB.

Bapuant K, — Ky =560 krc - ¢’/m° d, mm bxh
1 560 100 100x200
> 650 125 200x600
3 450 160 200x200
7 380 140 100x200
5 400 180 200x600
3 600 160 250x150
7 650 125 100x200
8 560 160 200x600
9 650 125 250x250
10 660 140 100x200
11 444 250 200x600
12 555 225 250150
13 630 125 100x200
1 554 250 200x600
15 365 180 250%x150
16 170 140 100x200
7 480 225 200x600
18 400 200 200x200
19 250 125 100x200
20 363 200 200x600
21 275 160 100x200
7 458 250 200x600
2 285 200 100x200
>4 418 225 200x600

2. Hanaaka Bo3ayxopacnpeaejJnuTe/bHbIX YCTPOMCTB.

Pezynupyrowue pewémxu.

3amaua Ne2. OnpenenuTs MaKCUMaJIbHO JOMYCTUMBIA pacxoj BO3/yXa 4epe3
PEryIHpPYONIYI0 peiéTKy Tria PP ucronuenus B pasmepom 200x600 (F, = 0,12m7),
KOTOpast IIOJAeT BO3AYX FOPU30HTAIBHON KOMIIAKTHOU CTPYEM. 110 KOHCTPYKTHBHBIM
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COOOpaKEHUSIM TIPUHSATH JIBE PEIMIETKH 10 MUPUHE MTOMEIIEHUS. PeméTk JOMKHBI
ObITh ycTaHOBICHbl Ha BbeIcoTe h, > 0,8H,, TOo ecTb Bblme pabGouell wumH
00CITy>KHBAeMO 30HBI.

Pasmepsr momemenus: Beicota H, = 5 M, mmpuna b = 12 M, mxouHa B
HanpaBJIeHUU nputodHoi cTpyu | = 6 M. Breicora pabGoueit 30upr h = 2 M. O0BEM
nomemerus V= 360 m° . HOpMHpYeMasi CKOPOCTh BO3yXa B pabodel 30HE 9,0,y =
0,5 m/c; pabouast pasHocTb Temmeparyp At, = 5 °C, a nomycrtumas pa3HOCTb
TeMIieparyp B paboueii 3oue At,,, = 0,5 °C. ITonHoe paccrostHue cTpyH 10 padoueit
30HBI X; = 6 + 5 — 2 M. [Imomane monepedyHoro cedeHus: MOMEIICHHs, PUXOIUTCS Ha
onHy cTpyto, Fr=(5-12)/2 = 30 M%.

Bapuant HH b | h Atp
1 4 10 4 2 5
2 5 12 6 3 6
3 6 13 5 2 7
4 7 14 6 3 4
5 8 15 4 4 5
6 4 16 5 3 6
7 5 18 6 2 7
8 6 10 4 3 4
9 7 12 5 2 5

10 8 13 6 3 6
11 4 14 5 4 7
12 5 15 4 5 4
13 6 16 6 4 5
14 5 10 6 3 5
15 6 12 5 2 6
16 7 13 6 3 7
17 8 14 4 4 4
18 4 15 5 3 5
19 5 16 6 2 6
20 6 18 4 3 7
21 7 10 5 2 4
22 5 12 4 4 5
23 6 11 4 3 3
24 6 12 5 4 4

3. UcnbiTaHue M HAJIA/IKA YCTPOICTB /Il OYMCTKH BO3yXa.

3agaua Ne3d. PaccunrtaTh akTUBUPOBAHHBIA OOPTOBOM OTCOC JUIsl BAHHBI 00€3-
KMpPHBaHUS ¢ pacTBopoM (ochopucroro Harpus temmneparypoir 80 °C. Illupuna
BaHHbl B = 105 oM, mmnHa | = 2,5 m. lenu ams nmomaym v yaajaeHus BO3IyXa pacro-
JIaTaroTCs BJOJIb JUTMHHBIX OOPTOB BaHHBI.

Bapuant t, °C B |
1 40 105 4
2 50 120 6
3 60 130 5
4 70 140 6
5 80 150 4
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6 40 160 5

7 50 180 6

8 60 100 4

9 70 120 5
10 80 130 6
11 40 140 5
12 50 150 4
13 60 160 6
14 50 115 4
15 40 130 6
16 50 120 5
17 60 130 6
18 70 140 4
19 80 150 5
20 40 160 6
21 40 180 4
22 50 130 5
23 50 170 5
24 60 140 4

4. Hananka cekumii mogorpeBa HeHTPAJIbHbIX KOHJININOHEPOB.

3amaya Ned. Cekmust mojgorpeBa coopaHa U3 TPEXPSAHBIX TEIIOOOMEHHHUKOB
YETRIPEX OJJHOMETPOBBIX M YETBHIPEX IMOIYTOPAMETPOBBIX, OOBSA3aHHBIX MapaJlJIeIbLHO
10 TETIJIOHOCHUTEIIIO.

[Tnomane KUBOTO CEUYCHHUS TEIUIOOOMEHHHMKOB JIJISI MPOXOJia TETUIOHOCHUTEIS
fnp =0,0042 M. [Lnomane )KMBOTO CEUEHUS CEKLIMU MOAOTPEBA Il MPOX0Aa BO3AyXa
f=17.24 M. TennooTtaarorias miIoMmaIb MOBEPXHOCTH CEKITUU Mmoiorpea F=827,9 M-,

PacuéTHbIC Iapamerpbl HAPYXKHOTO BO3AYXA: Uiwe = -25 °C; 1™y = -5,8
KKaJI/KT. PacuéTHbIe mapaMeTphl TEIIOHOCHTES: t/mp = 150 °C; t/06p = 70 °C. IlIpo-
€KTHbIE 3HAYEHUS KOHECYHOU DHTANIBINK U TEMIIEPATYPhI Bo3ayxa: I, = 8,9 kkai/u;
t'on = 36,2 °C.

[Tomaua koraumuonepa G =180000 kr/4. MicnipITaHus IPOBOAWIMCH TIPH T1apa-
METpax HapyKHOIro Bo3ayxa: t,y = -10 °C; |,y = 2 KKa/Kr.

[To pe3ynpTaTaMm UCIBITaHUS TTOJYYEHO: TeMIIepaTypa BOIbI B MOII0HE OPOCH-
TenbHOM Kamepsl 11,6 °C; Temmepatypsl TeruioHocHTeN s try, = 112 °C; ty5, = 67 °C.

[IpoBecTn aHanmu3 pe3yJbTaTOB MCHBITAHUS CEKIIMHM MEPBOTO MOJOTPEBA Mpsi-
MoTouHoro KoHaummonepa KT-160 u pazpaboraTs HEOOXOIUMBIE PEKOMEH AN TI0
W3MEHEHHUIO 00BSI3KHM TECINIOOOMEHHUKOB.

Bapu-

aHT

fup *

*103 5 55 | 56 | 57 | 58 | 59 | 53 | 52 5,6 54 | 53 | 52 | 50
2

M

f

M’ 8 9 10 11 12 13 9 8 6 7 4 5 4

F

m° | 600 | 700 | 655 | 566 | 654 | 890 | 789 | 659 | 764 | 984 | 768 | 456 | 555

au -22 | -20 | <13 | -14 | -15 | -19 | -10 | -22 | -23 | -27 | -25 | -12 | -15
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°C
I“pl-la‘l
kkan/k | 53 | 49 | 22| 24| 26| 48 | -19 | 55| 59 | -67 | -54 | -20| -23
r
!
t.,fc'"’ 120 | 130 | 140 | 150 | 145 | 135 | 127 | 160 | 157 | 146 | 127 | 144 | 134
o °C| 70 | 76 | 78 | 88 | 77 | 70 | 72 | 90 | 84 | 76 | 72 | 79 | 77
Tp
e |71 g | 9 | 95| 9 | 65|67 7| 8 |75]|72]87] 9
KKaJ1/4
!
t.;g" 36 | 38 | 39 | 40 | 36 | 31 | 33 | 44 | 38 | 37 |355| 33 | 34
G *10™
19 | 19 | 20 | 212 | 19 | 16 | 15 | 16 | 14 | 13 | 12 | 15 | 16
KI/4
t.;*g 41 | 12 | 13 | .15 | <16 | -13 | <12 | -18 | -17 | -14 | -15 | -13 | -14
liiau 2 | 23|24 |25 |26 |27 |18 |19 | 1,7 | 17|16 |17 | 13
KKAJ/KI
tBO,HaB
moaaoHe
opoc. 12 | 14 | 13 | 15 | 17 | 11 | 12 | 14 | 13 | 11 | 13 | 12 | 11
Kamepe
°C
t;OCP 111 | 112 | 115 | 122 | 117 | 122 | 111 | 100 | 109 | 108 | 112 | 113 | 110
E’gp 66 | 65 | 75 | 77 | 74 | 67 | 64 | 57 | 59 | 57 | 56 | 62 | 56
Bapu- | 4, 1 95 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
aHT
fup ™
*10% | 5 | 50|56 |57 |58]|59|53|52)|56]|57]| 58
2
M
f M| 9 | 8 | 12 | 12 | 11 |11 | 12 | 9 | 8 | 9 | 8
F w2 | 600 | 700 | 655 | 566 | 654 | 890 | 789 | 659 | 764 | 654 | 890
!
t,:g" 22 | 21| 13 | <14 | 13 | ;15 | <13 | 22 | -25 | 22 | -25
Inp]-la‘l
kkan/k | 53 | 49 | 22 | 24| 26| -48|-19 | 55| 59 | -49 | -2.2
r
/
tofC°P 130 | 120 | 130 | 150 | 155 | 135 | 137 | 160 | 147 | 160 | 147
Yoo °C| 76 | 70 | 78 | 88 | 77 | 70 | 72 | 90 | 84 | 90 | 84
Tp
Peon | 7 8 9 |95 | 9 | 65| 67| 7 9 7 9
KKaJ/4
T
t(:g" 37 | 37 | 39 | 40 | 36 | 31 | 33 | 44 | 38 | 34 | 38
;)
G*107 1 19 | 19 | 20 | 20 | 19 | 16 | 15 | 16 | 10 | 14 | 12
KI/4
t:g' 10| 10| 13| 15 | <16 | 13 | <12 | 18 | -10 | -17 | -10
luau 2 | 23|24 | 25|26 |27 | 18|19 | 17| 19| 18

KKaJ/KT
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tnona B
nmoaaoHe
opoc. 13 13 13 14 16 12 13 14 12 13 12

Kamepe

t(l;OCp 111 | 112 | 115 | 122 | 117 | 122 | 111 | 100 | 110 | 100 | 120

t(,"ép 60 66 75 77 75 63 66 57 59 56 49

3agaya NeS. B pesynbrare MCOBITAHHMS CEKLIHMH IOJOTPEBA MPSIMOTOYHOIO
kopaunmonepa KT-160 nmomydeno: nogavya kougumponepa 180000 kr/4, xoadduiu-
ent ¢ = K/ K, = 0,85. Cexuusa nogorpesa coOpaHa U3 AByX psANOB IBYXPSIHBIX TEIl-
JOOOMEHHHUKOB, 10 BOCEMb TEINIOOOMEHHUKOB B Ka)JI0M psAly, OOBsI3aHHBIX IOCIe-
JIOBAaTEJIBbHO B PSAY U CMEIlaHo B ceKiuu. [1nomans )KUBOro ceyeHus TeriooOMeH-
HHUKOB JIJISI IPOXO/1a TETIJIOHOCUTEIIA pr =0,0028 M. IImomanpb >XKUBOro ceUeHUsI CeK-

OUH II0J0IpCBa IO BO3AYXY f= 7,24 M2. TGHHOOTI[aI-OIHEUI mIomaab ITOBCPXHOCTHU

cexuu noforpesa Fy = 1111,6 M°.

. I _
PacuérHple mapaMeTpbl Hapy»XHOTo Bo3ayxa: ty,, = -38,5 °C; I"",,, = -9

KKaJI/KT. Pacu€THble mapamMerphl BO3[yXa IOCE CEKIUH mojaorpesa: t, = 31 °C;

1" o= 7,5 KKaj/a. PacuéTHpIe mapaMeTphl TEIIOHOCHTEIS: t/mp = 150°C; t op =10 °C.

[IpoBepHTH CEKLMIO MOJOTPEBA HA 3aMOPAXKUBAHUE IPU HEOOXOIUMOCTh pa3-
paboTaTh peKOMEHIAIMH 110 U3MEHEHUIO CXEMbI OOBA3KU TEIJIO0OMEHHUKOB.

Bapu- | | 5 | 3 | 4 | 5| 6 | 7| 8 o | 10 | 11 | 12 | 13
aHT

7

t;g' 22| 20| 13 | <14 | <15 | <19 | <10 | 22 | 23 | 27 | -25 | -12 | -15
W | 53| 49| 22| 24|-26|-48|-19|-55]| -59 |-67|54]-20]-23
KKaAJ/Kr

t. °C | 120 | 130 | 140 | 150 | 145 | 135 | 127 | 160 | 157 | 146 | 127 | 144 | 134
e °C | 70 | 76 | 78 | 88 | 77 | 70 | 72 | 90 | 84 | 76 | 72 | 79 | 77
Moo |7 8 9 |95 | 9 | 65|67 | 7 8 | 75| 721871 9
KKaJ/4

E“g 36 | 38 | 39 | 40 | 36 | 31 | 33 | 44 | 38 | 37 |355| 33 | 34
Momawa | 19 | 20 | 21 | 22 | 21 | 19 | 18 | 18 | 17 | 18 | 16 | 18 | 17
*10

Kr/4

Bapu- | 1, 1 95 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

aHT

!

t;g' 20 | 13| <14 | <15 | -19 | -10 | 22 | <11 | -19 | -23 | -20

M | 53| 49| 49| -22| 24| -26|-48|-19|-55]|-19] -55

KKAJ/Kr

t °C | 145 | 120 | 130 | 140 | 150 | 145 | 135 | 120 | 127 | 127 | 160

e, °C | 70 | 76 | 78 | 88 | 77 | 70 | 72 | 90 | 84 | 90 | 84

1™ o 7 7 8 9 9,5 9 6,5 | 5,7 6 6,7 7

KKaJX/4
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bon 36 38 39 40 36 31 33 34 39 44 38

HoIlail4a 21 22 21 19 18 18 17 16 16 16 16
*10
Kr/a
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