[MPAKTUHECKOE
SAHATUE Ne 15

Pasnen: KOHCTPYKTUBHbIE 3fIEMEHTbI BEHTUMNALNOHHBIX YCTAaHOBOK M CUCTEM. 3almTa oT Wwyma
Tema: Noagbop Bo3gyxoHarpeBaTens LeHTparibHOro KOHAULMOHepa

I w e w
1921-2021 @



 n o o
MOCKOBCKMI
TOCYAAPCTBEHHbIF

marare METOOWYECKUE YKASAHUA MO PELLEHUIO 3A0AM

TexHHYecKHe KAPaKTEPHCTHEH BOEZ_\'KOHRT‘pEBa'IEJ’Ieﬁ LOEHTPANBHEIX

roHgHuHeHepoR KITKIT

e [] oUBEAeHa Ta O/ 113 e

KOH/THITHOHEDA | BOITYXOHATPeBaTe | hpOHTATE- TemmoobMena
b HOTO OIHOpPATHOTO
C TeX I_l M L—’l eC |< M M M BHB TeTLTO0BEHEHEA,
Ccemenn .
BO2IYXOOXIATHTET M, TIPH mmare
= a’ IUTACTHH, MM
BOB mana |Bricota 1.8 2.5
TPEOOBAHMAMM K | e
HOR

LEHTOA/IbHbIM

KO | | M M O | | e a M KIKII- 5 243.1-073-065 0.475 730 650 12.4 9.8
KLIKII- 6,3 243 1-103-065 0.67 1030 650 183 | 138

KIIKII- 8 243.1-072-085 0.865 720 850 236 179

KIOKII- 10 243.1-102-085 0927 1020 850 253 19.1

|< |_L |< |_| . KIKII- 12.5 243.1-102-115 1.236 1020 1150 338 255
KIOKII- 16 243.1-133-115 1.596 1330 1150 436 330

KIIKII- 20 243.1-133-145 1.956 1330 1450 535 404

KIIKII- 25 243.1-166-145 2445 1660 1450 66.9 505

KIIKTI- 31,5 243 1-166-175 2934 1660 1750 802 60.6

KITKII- 45 243.1-196-205 3474 1960 2050 95 L7

KIIKII- 50 243.1-185-200 3.96 1850 2000 | 1083 | 818




waTe u s comunnces
MOCKOBCKMIA
OCYAAPCTBEHHbIA
daze  MOCTAHOBKA 3AOAYM
YHWUBEPCHUTET

Vcxomuble JaHHBIE IS pacyeTa BO3AYXOOX/IAAUTEN: HadalbHbIe 1 KOHEIHEIE
_ it .t..'C i i
mapaMeTphl BO3AyXa TeMIlepaTypa & '« , I SHTAIBINA &'« KJ[JK/KT, pacxo.

Bo3ayxa GB, Kr/4ac.

Tpebyetcs onpenenuTs: HEOOXOANMMYIO IIONIA/Ib IOBEPXHOCTH TEIIOOOMeHa

BO3AYXOOXJIAUTEIA, €10 a3pOJHHAMMIYCCKOC H I'MAPAaBIHYCCKOC COIIPOTHBIICHIIC.



MOCYOAPCTBEHHBIA

£ 55 NOCNENOBATENBHOCTb PACYETA

HeobOxogumasd mumomank oOecmeunBaeTcad MmoabopoM dYHCIa pPAIOB TPyO
TelmooOMeHHHKa NpH BBIODAHHOM 3HaUYeHHH pPacCTOAHHA MeEXKIY ILTacTHHaMH.
PaccTodHHe MeKIY IIACTHHAMH BO3IYXOHArpeBaTeld MoKeT OBITh paBHEIM 1.8: 2.5:
4 mM. IIppHHMaeM mar 2.5 MM. UHCIO XOJ0B IO TEINIOHOCHTENH OIpeleliceTcd B
3aBHCHMOCTH OT pPeKOMEHAYeMOH CKOPOCTH ABHKEHHA TEIULIOHOCHTENA B TPyOKax.
Jln4 Bo3myXoHarpeparenel peKoMeHIyeMaA CKOpocTh - oT 1.5 mo 2,0 M/c .

1.0mpenendoT MacCOBYK) CKOPOCTH BO3AyXa BO (POHTATRHOM CEUSHHH

g
KOHIHITHOHEpA, KI/C M

G

vo=—"—"—".
¥~ 3600F,

2. PaccUHTEIBAaIOT KOJIHYECTBO TEILTOTHI I71A Harp€BaHHA BO3VXa, Br:

0 =0.278¢,G.(r. 1)



L] MY:

HMIACHATUR EETIOUATICES

£ 55 NOCNENOBATENBHOCTb PACYETA

3.0npenenaoT pacxo,l TEIUIOHOCHTEA, KI/1

360
G = c,, (rl —1, )

4 3agaBpadch CKOPOCTBI0 IBHKEHHA TEIUIOHOCHTeIA B TpyOkax ot 1.2 mo 1.5 m/c.
ONPENENAT YHCIO XOJ0B H IUIOMAAb JKHBOTO CEYEHHA 1A IpOXoJda BOIEL
[IpeaBapHTeIbHO TaKiKe CIeAVeT 3aJaThCA YHCIOM PALOB TPYOOK MO X0y ABHKEHHA

BO3IOVXa D.



MY: HAUATHATUNAR A CTEDCATE N 8

£ 55 NOCNENOBATENBHOCTb PACYETA

YHUBEPCHTET

r1e Hyp— BBICOTA TPYOHOH pElIeTKH, M;

h —mar Tpy0 mo BeicoTe, M, aad KIIKIT /= 0.05x .

YHcmo Xog0B:
N

H=—,
m

rae im — YHCIIO Tp}’ﬁOK, MNOJKIHYacMBIX K [NOJAaHIICMY KOJIICKTOPY,

ompenemacMoc
OPHCHTHPOBOYHO IIO 3aJlaHHOMY 3HAUCHHK CKOPOCTH JBHKCHHA BOIBL

B TpyOKax:
G

w

m=————.
3600p, f.w

Yrcmo X008 MOKeT OBITh paBHEIM 2. 4, 6, 8. 12. 16.



B AACHARAR MEEOUTICS

£ 55 NOCNENOBATENBHOCTb PACYETA

IMpuanMaroT Gamkaiiiiee 3HaUYeHHE THCTA XOJ0B, OMPEIENAI0T KOJTHYECTBO
TOAKTYEHHI K KOUIEKTOPY H YTOUYHAKT CKOPOCTh NBIKCHHA BOOBI B TPYOKax.
M/C:

G

W

36000, fum
rie f,- IIOmajb KHBOTO CedeHHsA MeIHOH TPYGKH, M’; IPH BHYTpeHHEM
maaMmeTpe TpyokH 11,8 mM (KILIKIT) coctaBmaer 0,0001108 M
6.0mpenenaroT Ko3(Q QHIHEHT TeILIoNepeIadH, K, BT:’(M2°C): hiky b1
BO3IyXOHarpeBaTeniei nmeHTpansHoro KoagumHoHepa KIIKIT dupMer «Besa» — mo
dopmye:
= A(vp) " ws

T.AB])O,E[HH&LIH‘:IECKOe COIIPOTHBJICHHE BO3OYXOHarpeBaTellid, ITa, OIIpelcIdnnT II0

dopmye:

AP, =B(vp)".



MY: HAUATHATUNAR A CTEDCATE N 8

£ 55 NOCNENOBATENBHOCTb PACYETA

YHUBEPCHTET

8. I'mapaBIHYecKOe CONPOTHBISHHE BO3AyXOHAarpeBarend., Klla. ompenendroT Mo
dbopmyne:
AP, =19681 _w"*,
Iae lyoza — TMPHBEASHHAA IIHHA XO0Ja BOJBI B TPYyOKaX: OmpeaeldeTcd Kak

NpOH3BEOCHHE YHCIIA XO0J0B Ha IITHHY Tp}’ﬁl‘.}[{

9. Tpebyemas miomaab NOBEPXHOCTH TEIIOOOMEHa:



@ #55 TABNULA KO3OOULMEHTOB A U B

O0o3HaueHHe KomnuecTBo pAnoB TPpyOOK MO X0y BO3ayXa
IOKa3aTeNnd 1 2 3 4
IlTar miacTHH, MM
1.8 (2.5 |4 1.8 2.5 1.8 1.8
A 20.94121.68|23.11| 2094 | 21.68 20.94 20.94
b 2.104|1.5741.034| 4.093 | 3.035 6.044 7.962
m 1.64 | 1.74 | 1.81 | 1.65 1,72 1.66 1,59




L] AY( " ALACHATL NG A ETEDCIATL Nt
MOCKOBCKMIA
FOCYDAF‘CTBEHI_—_H:IPI
Gz YCMOBUE 3AOAYM
HHHHHHHHH ET

* [TogoOparh MOBEPXHOCTHBIN BO3yXOHAIPEBATEIb.
HcxonHaeie TaHHBIE OJIA pacyeTa
BO3JIyXOHarpeBaressi: HadyalbHble M KOHCUHBIC
napaMeTpsl Bo3ayxa tn=-3,5 °C, tk=17 "C, pacxox
Bo3ayxa GB=23428 kr/4ac, HayaJibHas1 U KOHCYHAas
Temieparypa termronocurens t1=110"C, t2=70"C .



L] AY( " ALACHATL NG A ETEDCIATL Nt
MOCKOBCKMIA
FOCYDAF‘CTBEHI_—_H:IPI
S BAPMAHTbI OTBETA
HHHHHHHHH ET

NelF = 47,3 M2;,4P,=15,06 I1a;AP,,=14,86xI1a(!)
Ne2F =57 m2;4P,=13,45 11a;4P,=15,86kl1a
NedF = 102,4m2;4P,=12,45 11a;AP,=18,86kl1a
NedF = 202,4 m2;4P,=16,45 11a;AP,=13,86kl1a

Ne5 HeT BepHOro oTBeTa



- AYC " HALADHATUHLR HCCIEDCIATLILCERF
MOCKOBCKMIA
OCYAAPCTBEHHbIA
e MOACKA3KA
MMMMMMMMM ET

* YTOUHUTE BEPHO /N Bbl BbIOPAAN TUMOPA3MEP
KOHAMLMOHEPA.



R
MOCKOBCKMIA

TOCYOAPCTBEHHbIM
CTPOWTENBHBIW
YHWUBEPCUTET

NOJIHOE PELWLEHUE 3A0AYU

[Ipuanmaem Bo3ayxonarpeBarens BHB 243.1-133-145 xonmmmonepa KIIKII-
20, mnomans ¢ppoHTanbHOTO cedeHns 1,956 M.
1. MaccoBass ckopocTh BO3AyXa BO (DPOHTAIbHOM CeUeHHH KOHJHIMOHepa
KITKII-20, kr/(c-M):
23428

Vp=—""—"=7"
P 3600-1.956

y]

S2Kr/c M.

L

2. KonmgecTBo TemnoTHI 711 HarpeBaHUs Bo3ayxa, BT:
O ==0,278-23428(17 — (-3.5))=133516 Br.

3. Pacxon TemoHOCHTEN, KI/4:

3.6-133516

= = 2870Kr/49ac.
4.187(110—70)




R
MOCKOBCKMIA

MOCYOAPCTBEHHBIA

masanes MONMHOE PEWWEHUWUE 3AOAYU

4. 3anmaBasich CKOPOCTBHIO ABIDKEHHS TEILIOHOCHTEIA B TpyOKax ot 1,2 mo 1,5 m/c,
ONPEIeIISIIOT YHICI0 XOAOB U IUIOMAAb KUBOTO CEUCHHS UIA MPOXO/a BOIBIL
[IpeaBapuTeIbHO TaKKe ClIeAyeT 3aJaThCd YHCIOM PSAIOB TPYOOK IO XOdy
ABIKESHNS BO3/IyXa p.

IIpuamvaenm p=1; mpu H;=1.45 M obmee kommecTBo TpyOOK:

H .1.45
N = P mp = 1-14 =29,
h 0.05

rae H,,— BelcoTa TpyOHOIl pelleTKH, M;

h —1rar Tpyo 1o Beicote, M, s KIIKII /2 = 0.054 .



L] MY: " HAUATHATUNAR A CTEDCATE N 8

£ 55 NONHOE PELLEHVE 3A0AYM

YHUBEPCHTET

[TpuHIIMaeM CKOpOCTh ABIDKEHUS BOME B TpyOKax 1,2 m/c. Torna

2870
nm= =06.15.
3600-1000 -0,0001108 -1.2
[IpnaniMaeM m=6 H ompe/iensieM YHCIIO XO/I0B
5.Yucmo XxomoB;
}v
n=—
m
e m — 4YACIo TPYOOK, MONKTIOYAEMBIX K TOJAlNeMy KOJUIEKTOpPY,

olpenersieMoe OPUSCHTHPOBOYHO IIO 3aJdHHOMY 3HAYEHHIO CKOPOCTH IBHIZKCHIS

BOJBI B TPyOKax:




AR ACCTEACAATILCD

MOCKOBCKMIA

MOCYOAPCTBEHHBIA

masanes MONMHOE PEWWEHUWUE 3AOAYU

IIpuanMaroT OmmpKaiiliiee 3HAYEHIE YHCIA XOIOB, OMPENETIIIOT KOIMYECTBO
HOJKITIOYEHUII K KOJUIEKTOPY M YTOYHSIOT CKOPOCThH IBIDKEHHS BOABI B TPYOKax,
M/c:

G

w

w=—"——
3600p, f,m

rze f,- IIomAagb KHBOrO CEYEHHMS MeIHOI TPYOKH, M, IpH BHYTPEHHEM
muamerpe Tpy6kn 11,8 mm (KITKII) cocrasuser 0.0001108 »r’,
CKOpOCTH IBIDKEHNS BOJIBI B TPYOKAX:

2870
W=
1 3600-1000 -0,0001108 -6

=1.23m2.

Kosd et Temnonepenaym:

F=2168-(3.32)% 123" =35.08BB1/™M™ °C.



£ 55 NONHOE PELLEHVE 3A0AYM

Pa3HocTh cpegHIX TeMmepaTyp BOABI U BO3AyXa:

~ 110+70 17 =35

At =83.25°C
P 2 2
Tpebyemas IUIOMIA/b TIOBEPXHOCTH TEITIO0OMEHa:
Fo_ 33516 s P
35.08-83.25

[Ipu paccTosHUM MeXTy IUIaCTHHAMH 2.5 MM IUIONMIAJb IOBEPXHOCTH
TerooOMeHa OJHOpsAAHOro TemnooomMeHHnKa 40.4 MZ, YTO HEJOCTAaTOYHO JIA
neperadn HeoOXOANMMOro KOMHYeCTBAa TeIUTOTHL [IpuHHMaeM paccToSHUE MeKITy
IIacTHHAMH 1,8 MM 1 moBTOpsieM pacuer.

Kos¢dumment rermnonepenaymn:

k=2094-(332)".1.23** =33.9B1/™" °C.



A
MOCYOAPCTBEHHBIA

masanes MONMHOE PEWWEHUWUE 3AOAYU

Tpebyemas mromaas HOBEPXHOCTH TEILIOOOMEHa:

H)IOI_T_[a,I[I: IIOBCPXHOCTH TeIuI00OMeHa OJHOPAOHOI'O TEeILI0OOOMEHHIKA IIpu

2 P
paccrosHIE MeXay ItactiHaMa 1,8 M — 53,5 M~ KoaddurmenT 3amaca:

535-473
a=—""

53.5

100 =9.9%.

ABpO,II}IHaMHIIeCKoe COIIPOTHUBIICHHEC BO3JYXOHAIpPEBATEILA:
AP, =2.104(3.32)** =15.06/1a.

T[I,[[paBJIH‘IeCKoe COIIPOTHBJICHNE BO3AyXOHarpeBareirt

AP, =1.968-4-1.33-1.23"% =14.86x/7a.



£ 55 3ANAYA NS CAMOCTOSITENIbHOIO PELLEHUS

* [TogoOparh MOBEPXHOCTHBIN BO3yXOHAIPEBATEIb.
HcxonHaeie TaHHBIE OJIA pacyeTa
BO3IyXOHArpeBaresisi: HadyallbHble M KOHCUHBIC
napameTpsl Bo3ayxa ti=-3,5 'C, tk=17 "C, pacxop
Bo3ayxa GB=323428 kr/4ac, Ha4YajabHas U
KOHeuHast TeMrneparypa temtonocurens t1=110"C,

t2=70"C.



L] AY( " ALACHATL NG A ETEDCIATL Nt
MOCKOBCKMIA
FOCYDAF‘CTBEHI_—_H:IPI
S BAPMAHTbI OTBETA
HHHHHHHHH ET

NelF = 47,3 m2;4P,=15,06 11a;AP,=14,56x]1a
Ne2F =57 m2;4P,=13,45 11a;4P,=15,86kl1a
Ne3F = 102,4m2;4P,=12,45 11a;AP,,=18,86kl1a
NedF = 202,4 m2;4P,=16,45 11a;AP,=13,86kl1a
Neo5 HeT BepHoro otBeTa (!)



