Fluid and Gas Analysis — aT0...
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- 3TO MoAaenMpoBaHue Te4YEeHUN XXNOKOCTEU U ra3oB

l

A 4 A

namMuUHapHbIX U
TYpOYNEeHTHbIX

y

A 4

CXNUMaeMbIX U
HEeCXMMMaeMbIX

!

TEPMUYECKUX U
N30TEPMUNYECKNX

CTauMOHapPHbIX U
HeCTauMnOHapPHbIX

! }

}

|

BA3KUX
HEBA3KUX

}

TEUYEHWUI XXNOKOCTEN 1 ra3oB, XapaKTepusyoLmnMecs psaaoM ONMCcaHHbIX Bbille NPOLLECCOB B MPOU3BOSbHBIX KOMOUHALIMAX

npaKTI/ILIeCKOG npuMeHeHne

BHYTPEHHNE TEYEHUA B
rasorngpasiint4eCKnx
cnucrtemax

BHellHee obTekaHne pa3nnyHbIX
0OBEKTOB NOTOKAMMW XXNAKOCTEN
nIn ra3oB

l

l

rmapo- n nHeesMmoobopyaoBaHue
Pa3nNMYHOro Ha3Ha4YeHus, B
KOTOPbIX XXMAKOCTWN UNK rasbl

BbICTYNaloT B KayecTBe paboumx

cpen

30aHUs, COOPYXEHNS 1 apyrue
00BbEKTbI CTPOUTENBHOM
NHXXEHEepPUn, KoTopble
noaBepraroTcsl BO34EUCTBUAM
BETPOBbIX MOTOKOB

A 4

npouecchl TennoodbmeHa,
B TOM YMUCIE COMpPsiKEHHble
(>knakocTb/ras - TBEpOOE TENO)

BHYTPEHHAA N BHELUHAA
HeCTauMnoHapHas
rmgpoaspognHamMmmnka

l

l

CUCTEMbI Harpeea, oxnaxaeHus,
BEHTUNALMMN, B KOTOPbIX XXNUOKOCTU
WNW rasbl BbICTYNAT HE TOMNbKO B
KadyecTBe pabounx cpea,
HO M TENMNOHOCUTENEN

06BbEKTbI MOPCKOM,
aBMaALIMOHHOMN,
KOCMUYeCcKou

NPOMBILLUIIEHHOCTH
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MeToabl pacyetoB FGA

. AHannM3 noTeHUMasibHbIX TEYEHUW MO3BOMSET pacCyYUThbIBATb MNOMNS CKOPOCTEN

N OaBMNEHNN naeanbHbIX TeYEHUN (HECKMMAEMbIX, U30TEPMUYECKNX, HEBA3KUNX)

. AHann3 TeyeHnn punbTpauum B CTalMOHAPHOWN U HECTAUMOHAPHOM MOCTaHOBKaxX OS1A

pacyeTta nonemn gasneHnUn U CKOPOCTEN TEeYEHUN Yepes3 OPTOTPOMHYIO NOPUCTYIO cpeny

. AHanu3 TeyeHun HaBbe-CTokCca Ans pacyeTa noren gaBfiEHUA U CKOPOCTEN BS3KUX

TeyeHun. PeannsoBaH B CcTauuMoOHapHOW, HECXKMMAEMOMN, N30TEPMUYECKON NOCTaHOBKE
C BO3MOXHOCTbLIO y4yeTa TypOynusaumm noToka B COOTBETCTBUM C anrebpamndeckou
MOAESb0 TYPOYNeHTHOCTM Ha OCHOBE rMnoTe3bl «MNyTb nepemMewwmBanusa lNpaHatnay

. AHanNnM3 TEPMUYECKUX TEYEHUM W COMPSHKEHHbIX  NPOLIECCOB  TennoobmeHa:

TENnonpoBOAHOCTb,  KOHBEKTUBHbIN  TENSI00OMEH, TENNOOOMEH  U3Ny4YeHUEM;
B3aMMOLEWUCTBME MNonen TemnepaTyp Ha rpaHuuax pasgena arperatHbiX COCTOSHUM
XuUaKkocTb/ras - TBepaoe Teno.

APM FGA peanu3oBaH Ha 6a3e moaynen APM Studio n APM Structure3D
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V(X,Y,2) =-

Z(X, Y,z

- CTauunoHapHoe TedeHue (steady flow)
- n3otepmunyeckoe TeveHue (isothermal flow)

- HecxxMmaemoe TedeHune (incompressible flow)
- HeBA3Koe TeveHue (inviscid flow)

- besBuxpeBoe TedeHue (irrotational flow)
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OcHoOBHbIe gonyLleHus:

1. MoTeHUManbHoOe Te4YeHMe N OCHOBHbIE AoNYyLIEeHUSA

Ap=0
2 2 2
8u+8v+8w_8g0+8 go+6go

X oy oz ox

op
oy
op
0z

u=1=0

+ p = const

“Y' oo
ot

q=0

p = const
o=VxV=0

ayZ

http://www.myshared.ru/slide/533315

ofHa uTepauus

McxoaHble gaHHbIe ANsA pacyeTa:
*[eomeTpus pacuyeTHon obnactn — 3D mogenb
*dun3nyecKkoe CBONCTBO TEYEHNHA — MNOTHOCTb
[ paHn4yHbIE YCIrIOBNA — NOTEHLMAN CKOPOCTU N BEKTOP CKOPOCTU
* (B pasnu4yHbIx KOMBUHaLUKNAX)

V-V=0
PesynkTaThl pacuyera:
*PacnpeneneHne noteHuuana ckopocTn Te4eHUs (KOHTYpPHbIE KapTbl)

Winax Winax
_ Wep=0, SWinax - Wep=0,85Winax
oz’ — = -
K :__'“Wy—x =) =)
o2 = N | &> [A%ED
YpaBHeHue bepHynnu = = / iy ﬁ%’%
= B (%o} %)

*PacnpeneneHne BekTopa CKOPOCTU TeYEHUS (KOHTYPHbIE U BEKTOPHbIE KapThl)

*PacnpeneneHvne nasneHuns TedeHns (KOHTYPHbIE KapTbl)



1. Mpumep pacyeTa NOTEHUUANBHOIO Te4YEeHUN

APM FGA O6TekaHMe NoABOAHOrO Kpbina

McxoaHble AaHHbIe

z'f Fﬁ_.?ﬁ‘

D naccaXkUpCKuil TeNnoxos Ha

npodunb BanbxHepa NoABOAHbLIX KPbIbAX « TaudyH»

[Mpodunn KpbifibeB NPOEKTUPYIOTCA TakumM obpasom,
4YTOObI Ha UCNOMb3yeEMbIX B HOpMaribHOM 3KcnyaTaunm yrnax ataku
NCKIIOYNTL CPbIB NOTOKA

be30TpbIBHOE 06TEKaHMe nNpoduna peannayeTcs nNpu yrnax atakm < 6 rpag.
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1. Mpumep pacyeTa NOTEHUNANBLHOIO TeYEeHUNA

OOGTekaHMe NnoABOAHOIO Kpbina
NocTtaHOBKa 3agayun u pe3yneraThl

NMocTaHOBKa 3apa4n: HEBA3KOE TeYeHue

[1aBneHune

CKopocTb
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2. TeyeHuna punbTpaLUUN: CTaLUOHAPHbIE U HECTaLUMOHaApPHbIe

Oowue nonoxeHus

OcHOBHOe ypaBHeHMUe

1oP_0(K, 0P +a Ky8P+a K, oP
Eot ox\pgox) oy\pgoy) oz\ pg oz

P(X,V,z,t) — pasnenve

K, Ky, K,(X,¥,Z) — rnasHble sHaueHns TeH3opa koahULMEHTOB NPOHNLAEMOCTH

E(x,y,2) — mMoayrb YNpyrocTu cpeabl
(X, Y,2) — nnotHocTb
K, oP Ky oP K, oP

— = = ~——— — KOMMOHEHTbI BEKTOPa CKOPOCTM

pgox ' opgoy T pg ooz

McxoaHble AaHHbIe ANA pacyeTa:

V, =

*[eomeTpus pacyetHon obnactu: 3D moaenb

*du3myeckne CBOMCTBA: NIIOTHOCTb, KO3 PMUUNEHTbI MPOHULAEMOCTN, MOAY b YNPYrocTu
*[paHn4HbIE yCroBUA — gaBneHme, CKOpocTb (B pasHbiX KOMBUHALMAX)

*HauyanbHble ycrnosus — AaBneHne

Pe3ynbraThbl pacyeTa:

*PacnpeneneHvne gasneHuns TedeHns (KOHTYpPHbIE KapTbl)
*PacnpefneneHne Bektopa CKOPOCTUN TEYEHUS (KOHTYPHbIE U BEKTOPHbIE KapTbl)



I|||‘

>
cl
z.
]
1
i

2. Mpumep pacyeTa cTauMOHaAPHOro Te4eHUsa punbTpaumum

YTeuyka BoAbl Yepes3 rpyHT nog nioTMHOM

' 304}" l*m
Y Z .

: 30m i_ m——){ A '

) l:

' 90 m [
100 m 1!

' )

_L _Y_ Impermeable

[MnoTtuHa wupunHon 50 m.
3arnybneHa B rpyHT Ha 30 m.

NMocTaHoBKa 3apgayuu

HumxHAa n O0OKoBbIe
npaBas 1 neeas rpaHnLbl
HenpoHULUaeMmbl.

CneBa OT NNOTUHBI
nooaep>XMBaeTCA NOCTOAHHbLIN
Nbe3omeTpuyecknit Hanop 30 m.

CnipaBa OT NIOTUHBI
nogaepXXnBaeTcs NOCTOAHHbLIN
Nbe30METPUYECKU Hanop 1 M.

[PYHT OPTOTPONHbIN,
NPOHNLLAEMOCTM:
Kxx = 20 m/geHb,
Kyy = 15 m/geHb
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2. Mpumep pacyeTa cTauMOHaAPHOro Te4eHUsa punbTpaumum

P
%
=

YTeuka BoAbl Yepes3 rpyHT nog nioTUHOM

FGA

Pe3ynbTraTbl pacyeToB

W KapTa pesyneTaTtos - FLOW _STAT_PRESSURE[kr/{mMm¥*c™2)] = || x
[laBrieHme notoka
MN
MX
NapaMeTpbl oToOpadeHHa
[ yfkHa NpocHoTpa
4 CTAHOEWTE MAOCKOCTE paspesa
JHanasoH pesynETaTOE
¥
- I
z 2.81 45.4 00.2 116 152 166 223 209 294
26 B3.2 9G.7 134 170 205 241 207
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2. Mpumep pacyeTa cTauMOHaAPHOro Te4eHUsa punbTpaumum

P
cl
z all

YTeuka BoAbl Yepes3 rpyHT nog nioTUHOM

FGA

Pe3ynbTraTbl pacyeToB

¥ Kapra pesynbraros - FLOW_YELOCITY_SUM[mm/c]

ST

CKOpOCTb NOTOKa
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MocTaHoOBKa 3apgayuv

HacocC

MnotHocTb 1000 Kr/m3
NMpoHuLaeMoCcTb U3OTPOMHOro BOAOHOCHOIO Cros
15 m/aeHb BepXxHAA U HUXKHAA rpaHULUbI

HernpoHULUaeMbl. 5 §
H =200 M - NOCTOAHHbLIN Nbe30MeTPUYECKMN Hanop

NMpousBoauTenbHocTb Hacoca 1500 M3/geHb

2. MpuMmep pacyeTa HecTaUMOHAPHOro Te4yeHus punsTpaunmn

OTKayka Boabl U3 BOOOHOCHOro Crnos

OaBneHue CKkopocTb

1 Hepens I '
o l I.ll @ ‘

12 Hepgenb

24 Hepenu
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3. TeueHne HaBbe-CTOKCa

Oowue nonoxeHus

OcHoOBHbIe YPaBHEeHUsA

ov, oV, oV,
+ + =0
oXx oy oz
Y 8VX+ Y 8VX+ Y ov, 82VX_ 82VX_ 82VX+8P_
p X aX p y ay p z az /Ll axz ll'l ayz lLl 822 aX X
oV oV oV oV oV oV
pVx7y+pVy7y+pV27y_lu zy_lu 2y_/u 2y+aP:Fy
OX oy 0z % 62\); 28\5 oy
o, oV, Ny oV, Y oV, _ﬂa ; _ﬂ@ ; _ﬂa ; +6P _F
OX Yoy 0z OX oy oz° oz

P — naenenve V., Vy, V, — kommnoHeHTbI BekTOpa ckopocTy
1(X,Y,Z) — BaskocTb P(X,Y,Z) — nnotHocTsb
F, . Fy, F, — KoMnoHeHTbI BeKTOpa 06bEeMHbIX CUJT

McxoaHble AaHHbIe AN pacyera:
*[eomeTpus pacyeTHon obnactn: 3D mogenb
*du3nyeckme CBONMCTBA: NIIOTHOCTb, AMHAaMUYecKast BA3KOCTb
*[paHnYHbIE YCNOBUS — AaBNEHNE, CKOPOCTb (B pasHbIX KOMOMHaLMAX)
PesynbraTtbl pacyerTa:
*PacnpepeneHvne gaBneHust Te4eHns (KOHTYpHbIE KapTbl)
*PacnpepeneHne BekTopa CKOPOCTU TeYeHUs (KOHTYPHbIE N BEKTOPHbIE KapTbl)
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3. Buabl aHanu3a tedveHun HaBbe-Ctokca

TypOyneHTHaa nocTaHOBKa 3aauu

JlTammnHapHasa nocTaHOBKa 3agauu
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4. TepMmnyeckune Te4eHUS N CONpPSAXKeHHbIU TenooomeH

n3MeHeHne BHyTpeHHeI7I SHEpPrnn CNCTembl

)

TennoobmeH

l

TEennonpoBOAHOCTb KOHBEKLMS n3nyyeHne
afBeKums BbIHY>AEHHas cBoboaHas cMellaHHas
' | I | '
HenocpeacTBeHHas NnepeHoc aHepruun XapakTepusyeTtcst BO3HUKaET nopa nepenava aHeprum
nepenaya aHeprum nornemM ckopocTen Hanu4nem AencTBuem 9MNeKTPOMarHUTHbIMM
Mexay Yactuuamm BHELLIHUX HEeoHOPOAHOro NMons BONMHaMu
NCTOYHUKOB MacCOBbIX CUN
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4. TennooobmeH

oP

APM
YPaBHeHI/Ie JHeprnn ang y4veta TennooOMEeHHbIX npoLueccoB TeyeHUu )KI/I,CI,KOCTeﬁ N ra3oB
0 T, o(pV.C T o(pV,C.T o(pV.C T
(PC,To) | A(AVECpTo) | O(AV,C,To) | AoV, po):a( K)aT ok + K)aT NGO K)aT AW L EK Qs P
ot X oy oz X ay oy "o ot

o K, oT,
2| 9%e)

0 K 0T, | 0 Ky 9T,
ay((K )ayj az((K ‘)j - TENnonpoBOAHOCTb

(AV,CyTo)  A(pV,CiTo) | A(pV,C,To)
ox oy p - aABeKuuns
Hox ax 8Xk ax i - paboTa cun BA3KOCTH
® =y ou; +8uk ou;
ox, o )ox, ~ BASKOCTHas auccunauus B Tenso
ol K o ol K o ol k o
EK = —— V V V )
5X|:C 8X(2 ):| Oy{c ay( j} 82{(: 82(2 j} KMHeTn4eckas
aHeprus
Q' - 06beMHbIe NCTOYHMKI/CTOKM Tenna VL
oP T,=T+-~ - nonvas Temnepartypa

ot - CKOpPOCTb U3MEHEHUs AaBneHus] P

paHnYHbIE ycnoBus

[

\

1. Temneparypa
T,, T

2. TENMoBoun
noTtok {F}, = [ q, {N}ds
St
3. TennoBas KOHBEKLNA

K], —I (N }T{N}dsc
Ja

4. Tennogoe |/|3nyqu|/|e

[K Tr Iq
Iqr

q, GS(T’2+T' 2)(T +T.)

env env
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V, =0 wmlc

Te

[aBneHve Ha l* il 66

V, =0m/c ycrnoswue

V,=0m/c CIUMaHWS <
(cTeHka)

P, = 150000 Ma
[aBreHne Ha
BXxoge T, = 283 K
Temneparypa Ha
BXoae

e

4. Npumep pacyeTa TennoobmeHa
CmecuTenb
lNNocTaHOBKa 3agauu
pMUYecKkas n TypobyrneHTHasi NOCTaHOBKa 3a4ayu

P; = 100000 Ma

BblXxoae

P, = 150000 Ma

AaBrneHne Ha

Bxoge T,=323K
— _ TeMmneparypa Ha
BXo4e

p = 1000 kr/m3

NNOTHOCTb
pn = 0.001 Na*c

BA3KOCTb
C, = 4187 [x/(kr*K)
yaernbHasa TennoeMKOCTb
K = 0.6 BT/(M*K)
TENMOnNpPOBOAHOCTb



4. Npumep pacyeTa TennoobmeHa
M CmMmecuTtenb
Pe3synbTaThbl

P
o

NonHoe paBneHue

HaBneHue

T@.QBQ%—DM 107e+005  1.15e+005  1.23e+005 1.3e+005 1.38e+005 14804005 1.53e+105 1.61e+105

1.04e+005  1.11e+005  1.19e+005 1.26e+005  1.34e+005 1.42e+005  1.49e+005  1.57e+005

B74e+d04 1048005 11164005 1.17e+005  1.24e+005  1.3e+0035 137e+Hl05  1.43e+005  1.5e+105
1.01e+105 10724005  1.14e+005  1.2e+005 1.27e+005 1342005  1.4e+105 1.47e+105
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4. Npumep pacyeTa TenrioodbmeHa
CmecuTenb
Pe3synbTaThbl

Temnepartypa
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4. Npumep pacyeTa TennoobmeHa
CmMmecurtenb
Pe3synbTaThbl
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A dhekTnBHaAA
TEeNNonpoBOAHOCTb

AdchekTBHaAA BA3KOCTb

CKopocTb
(BekTOopHasn kapTa)

£.51e+0104 2.04e+005 3.41e+005 4. 77e+0056.13e+105 7 5e+005 5.86e+005 1.02e+H10G

N
¥ 0.001 328 B5.1 977 130 163 195 228 260
16.3 48.8 51.4 114 146 179 212 244

e 1.36e+0052.73e+005 4.082+105 5 452-+105 6.512+005 5.18e+105 5.542-+105 1.09e+H106
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V,=V,=V, =0 m/c
yCrnoBue crnunaHus

BO34YLUHbIA NOTOK
CO CKOPOCTbIO

V,=-0.5mlc

X

V, = 0 m/c

V,=0wm/c
N TemnepaTypomn
T=293K p

MOLLIHOCTb npoLieccopa
paccevBaemas B Tenno

4. MpuMmep pacyeTa CONpPAXKEHHOro TennoobmeHa

NMocTtaHoBKa 3agauun: oTBOA Tensia ¢ oxnaxaeHnem npoueccopa

rpaHunyHble yenosuss P =0 lMa

HF = 25 BT

C NOMOLWbIO BO3AYLWIHOIO Kyriepa

Jom3nyeckme CBOMCTBa BO3ayxa

CBEOMCTER
CeONCTED JHaYeHNE

= MnoTHOCTE:

SHaveHne[kr/m"3] |1.3
= BazkocTe
SHaueHne[lMa*c] |2E-05

= ¥penbHaa TENACEMKOCTE

Snauenne[ [/ (kr*K)] | 1000

E TennonpoeogHoCTh
[V] 3nauerne[Br/(m"K)] | 0.022

cbmsmqecm/le CBOMCTBa antoMnHMA

CeORCTED S3HaYeHWe

=l ¥penbHasa TENNOEMKOCTE

3navuenne] T/ (kr k)] |9DU

=l TennonpoBogHOCTE
(] 3nauennelBr/(m°K)] | 200

V,=V,=V, = 0 mic

ycrnoBue cnunaHus



4. NMpumep pacyeTa CONPSKEHHOro TensIooomMeHa

" Pe3ynbraThl: OTBOA Tensa c oxnaxaeHuem npoueccopa
PM FGA C NOMOLbIO BO3OYLLIHOIo Kynepa

nosrie CKopocrteu norne AaBneHUN
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* HoBoe B V16
APM FGA

- Peanuaauus rpaHnyHoro ycnosua "Pacxoq”, KoTopoe npeactaBneHo B BapmaHTax "obbeMHoro pacxoga" unm "MaccoBoro
pacxoga" n MOXeT ObITb 3a4aHO Ha NOBEPXHOCTU B BUAE YAESbHbIX UM CYMMapPHbIX BEMNYNH.

- Peanuasauusa gpyHkunoHana "lNogBukHasa cTeHka" B rpaHMyYHOM ycroBum "CKopocTb".

- Peanusauus 3agaHus "HopManbHbIX/OTHOCUTENbHLIX YCNoBMiA".

- Peanunsauns oTpMcoBKM BEKTOPHbLIX KapT Ha y3nax Mogesnu.

- YckopeHue reHepaunm rpaHnyHblx yenosuin 8 APM Studio.

- Peanusauusa pyHkunoHana ans pabotbl ¢ pesdynsrataMun, B TOM YMCIE U B NPOLIECCE pacyeTa; B HaCTHOCTU, peanM3oBaHa
BO3MOXHOCTb y4YeTa paHee NoslyYeHHbIX pe3ynsTatoB B Ka4eCcTBe UCXOOHbIX ANs BHOBb MPOBOAMMOIO aHann3a Te4eHnm
Hasbe-CTokca.

- ABTOMaTnyeckas reHepaumsa KO ceTkn cpeabl BOBHe 1 BHYTpu getanu B APM Studio.

- Peanunsauuns pacyeta HanpsaKeHHO-4e(OpMMPOBAHHOIO COCTOSHMA AN TBEPAbIX TEN C UCMONb30BAaHMEM paHee
NoSTy4eHHbIX pe3ynbTaTtoB aHanusa tTedyeHnn Haebe-CTokca (nonen gaeneHum n/mnmn temneparyp) B Ka4ecTBe Harpysok.

- HoBag pPa3HOBNOHOCTb KOHTAKTHOM 30HbI. COBMagarLume CeTkum
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; ABTOMaTM4yeckas reHepauunsa CeTkun cpeabl BOKpPyr n BHyTpu aAetanu

M FGA FSI| petanu
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ANropUTH paztkeHWA Ha offbetdHEIE 3 NEEHTR
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" MogHeuuMpoEaHHEI anropuTe Oenone "

{7 3anonHeHWe BHYTPEHHOCTH + anropkTi JenoHe "V\‘”’
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200 b ak.crraneHaA gnuHa CTOPOHE! 3 NEMEHTa

1 b Ak CHMANEHEIE KO3 P OULMEHT COYWEHWA HA NOBENXHOCTH

1.5 .o ppUUMEHT DASpEKEHWA B OTBErE

HDFDH}KEHHEZ |ﬂapannenenuneﬂ - PezynbTtatel pazbueHua
K.omM4ecTE0 KOHEHEIX 3 NEMEHTOE: : 827304
MEITEFIHEI.I'I: | EDS.IJ.':IH - KoAMiecTeo yanos: 142708
TN 3 NereHToE: 4-ysnoBEEle TETpas APkl
b akcuraneHaA gnMHa cTopoHE! anemedTa; (400 Napamerpel pastiueriss War =5 Ke=1Kp=15 KOHEUHO-3NeMeHTHAaA CeTka
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£ @ KoHEYHO-3NEMEHTHERA CETKA

=-Hd FE Assembly Analysis
-] Geometry

'y Y Mitnal

i Y Mina2 2

-.Lol Coincided Faces2

CoBnagaroLne NoBEPXHOCTI

Britiop

i Ykasatk NOBEpRHOCTH |

Ykazare MOBEQXHOCTH |

OyucTHTE |

OTteHa

Munal Munaz_2

Crvcok rpaHed nepsof geTany | CnWcok rpaHes ETopofi nerand

[paHel [paHe
[paHe2 [paHe2
paHe3 paHe3

paHed

BLISpaTE rpaHH SETOMETHYSCKM |

Tun KOHTaKTa

{+ #ecTEMD RoHTakT Paaumyc 2 bl
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PacuyeT Ha 3aKa3: MUKPOKNMMAT NoMeLleHUn

aHanu3 TeMnepaTypHbIX Nnorien Bodgyxa B 06bLemMe KBapTUpbI
C Y4EeTOM BbIHYXAEHHbIX U eCTeCTBeHHbIX KOHBEKTUBHbIX MOTOKOB

pacyeTHasa MmoAgesib U rpaHNYHbIe yCIoBUA

[paHn4HbIE YCIIOBUNA TEYEHUN

(MpVHYOUTENbHbIN NPUTOK/OTTOK BO3ayXxa):

- 06beMHbIN pacxoq 550 m3/4, ceveHne 200x300 mm;
- 06beMHbIn pacxoq 50 m3/4, ceueHne d100 mm;

- 06beMHbIN pacxoq 50 m3/4, ceueHne d100 mm;

- 06beMHbIN pacxog 150 m3/4, ceueHne d160 mm;

- 06beMHbIn pacxog 300 m3/4, ceveHne 200x200 mm.

TepMmuyeckune rpaHUYHbIE YCIOBUS:
- Temnepartypa nputodHoro Bosayxa +20 C;
- TemnepaTtypa Ha ynuue -32 C;
- TemnepaTtypbl pagnatopos otonneHus +40 C n +65 C;
- CONpOTUBNEHME Tennonepeaayn:
Butpax 1: 0.8 m2*C/BrT;
Butpax 2: 0.5 m2*C/BrT;
okoH 0.7 m2*C/BrT;
BHeLWHnX cTeH 2.8 m2*C/Br.

dom3nyeckne CBOMCTBa BO3ayxa

Ceoncreo 3HauyeHue
=] MnorHoCTb

|7 3HaveHue[kr/mA3) il'paqwx
=] BaskocTb

|7 3HaveHue[lMa*q 2e-05
=] YaenbHas rennoemkocTb

[V 3nauenueldx/ikr*K)] | 1000
=] TennonposoagHOCTb

|7 3Hauenune[BT/(M*K)] 10.03

rpacduk 3aBUCMMOCTU NNIOTHOCTU OT

=10

KK Yikr/im'3




PacuyeT Ha 3aKa3: MUKPOKNMMAT NoMeLleHUn

L aHanu3 TeMnepatypHbIX Nnorien Bo3ayxa B 06 beme KBapTUpLI

M FGA C y4eTOM BblIHYXAOEHHbIX U eCTeCTBEHHbIX KOHBEKTUBHbLIX MOTOKOB
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PacuyeT Ha 3aKa3: MUKPOKNMMAT NoMeLleHUn

dHarin3 TeMmnepaTtypHbIX nonew BO3AyxXa B ob6beme KBapTUpbI
M FGA C y4yeTOM BbIHYXXAEHHbIX U eCTECTBEHHbIX KOHBEKTUBHbIX NMOTOKOB
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Komnanuma HTLU «ANMM>» (Hay4YHO-T@XHUUYECKMMN LIeHTP)
MockoBckaa obnacrb, r. KoponeB OkTta6pbckun 6ynbBap, 4. 14, opuc 6

Ten.: +7 (495) 120-58-10 IV aTan
Internet: www.apm.ru, www.cae.apm.ru CmeHa
E-mail: com@apm.ru Il aTan / arperartHbiX
| sTan Daz0BbLIE COCTOSAHWIA
| aTan 3 " nepexoppl
B3anmopgencrteue gas Il pona vcnapeHme
mMozenu TypbyneHTHOCTH
®asa MaccoobMeHHbIe NPoLECChI KOHAEHCaL KA

- Cnanapta-Annmapeca,
- MeHTepa (SST), - AndPpy3noHHbIe,

- anrebpanyeckme Moaenu - KoHBEKTMBHbIE

PeliHONbACOBbLIX HaNpsH»KeHUN’ TennomaccoobmeH C I-I a C M 6 O

CXXUMaEeMbIN anropuTM TEYEHUN

romATeTI T 33 BHUMAaHue |

HeCcTauMOHapPHbLIN anropuTm TedeHnn




