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Fig.1 Schematic diagram of a plate-fin air-liquid heat exchanger

Qs Geots Cpeotd Deoa

RFABHA: 2016-10-28

SIFE#ED: MA Lan, LI Yanna, QI Shehong. Simulation of air-liquid heat exchanger based on AMESIm [J]. Aeronautical Science
& Technology, 2016, 27 (12) : 38—42. B, FHEH, 77141 . BF AMESIm T — WRAIREHOEMT [J]. HIZRIFHEAK, 2016,

27(12).: 36—42.



2% 2%, BT AMESim ()55 — ik a8 Heds 1 5o br

MIE 1T HRRTAE H - 25 - RS e AR IR A2 77 X
RGO AANEET (PRIBAA ) 2 18] FH 38 3 i e s X
PEAT PR e, BETH (RO R R 9 1 rp vy 58 5 BE
T GRS EEE (M) Z a5 405 kAT
ik, Bl BT (BORAM) B B (2= M)
INZSSMEET (Vo2 M) 22 18] 4] I s o i dedhor sk
Frihsct, BEE (= M) REPS A GE. E2 %
T = - IS R R AR R

Dot

/ o

q‘coldi ‘(Qiﬂé

Ar

B2 = - RAZBRBPARAAOTRE
Fig.2 Schematic diagram of heat flow direction of air-liquid
heat exchanger
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Table 1 Thermal physical properties of No.65 coolant
/ c/ Mo /10°
7C o ” Pr v
(kg/m’)  (kJ/ (kg.C)) (W/m.C) (m,/s)
-20 1116 2.694 322 458 48.1
0 1102 2.847 329 139 14.6
20 1089 2.999 33.7 61.2 6.3
40 1076 3.151 343 327 33
60 1062 3.303 359 19.8 2.0
80 1048 3.455 36.1 13.1 1.3
100 1034 3.608 36.3 10.2 0.99
120 1011 3.760 36.2 8.18 0.78
B coolant65 — iBFHA
THE) REE B0 FEV) FERW
E.Oooe+005 reference pressure [Paa]
0.000e+000 Reference temperature [degC]
1.102e+003 Reference density [kg/m*+3]
1.609e-002 Reference absolute wiscosity [kg/m/s]
2.847e+003 reference specific heat [3/kg/x]
3.290e-001 Rreference thermal conductivity [w,/m/K]
0.000e+000 Minimum pressure allowad [Paa]
5.000e+007 Maximum pressure allowed [Paa]
-2.0008+001 Minimum temperature allowed [degc]
1.2008+002 Maximum temperature allowed [degc]

5.403e-004 Temperature coefficient for specific volume

1.614e-006 Temperature s?uared coefficient for specific volume
0.000e+000 pressure coefficient for specific volume

0.000e+000 Pressure % temperature coefficient for specific volume
0.000e+000 Squared pressure coefficient for specific volume
-2.048e-002 Temperature coefficient for absolute viscosit
7.893e-005 Temperature sguared coefficient for ahsolute wviscosity
0.000e+000 pressure coefficient for absolute viscosity

2.673e-003 Temperature coefficient for specific heat

5.227e-009 Temperature sguared coefficient for specific heat
-1.029e-012 Pressure * temperature coefficient for specific heat
-2.811e-010 pressure coefficient for specific_heat

1.515e-003 Temperature coefficient for thermal conductivity
-5.292e-006 Temperature squared coefficient for thermal conductivity
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Fig.3 No.65 coolant model using the first modeling method
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Fig.4 No.65 coolant model using the second modeling method
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Fig.5 Simulation model of air-liquid heat exchanger based on
AMESim
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Table 2 Geometrical parameters of air-liquid heat exchanger

Pl ($EETE) /mm wingl (ZAK) mm
AL‘%R_&" /
\ ST S <Y 1 gy @y (mmxmmx
e T I T
490 x 286.5 x
3.0 1.4 0.15 3 4.0 2.7 0.12 200
K3 BWASHR
Table 3 Input parameters
[ esulig wBiNzEs, PN PIEHI
WA WE/ (kgh)  HEOEE/C O RE/(Umin)  #FORE/C
1 6051 5.4 235 421
2 7054 5.4 238.4 419
3 8262 5.6 242.8 42
4 8536 5.6 230.1 422
5 9070 5.4 233.8 41.8
x4 HEER
Table 4 Output result
K BiLES PR HI ¥t 25 - W
RE WHREE/C HpEE/C / (kW) P& E Y ES
1 32.962 38.609 46.536 0.76
2 32.289 37.984 52.924 0.746
3 31.836 37.607 60.482 0.73
4 31.767 37.425 62.323 0.724
5 31217 36.870 65.338 0.718
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Fig.6 Test schematic diagram of air-liquid heat exchanger
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Table 5 Test results

I Wiz G SuREe I - 75 - WAL

S § . Pt kW N
R H R /C R /C AR

1 32.962 38.609 45.183 0.729

2 32.289 37.984 53.878 0.75

3 31.836 37.607 63.081 0.752

4 31.767 37.425 63.686 0.731

5 31.217 36.870 67.292 0.731
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Fig.7 Comparison of air-liquid heat exchanger heat flux between
simulation and test

0.77

RS
B8 WAELRSHNEROBRAMENLE

Fig.8 Comparison of air-liquid heat exchanger heat efficiency
between simulation and test
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Simulation of Air-liquid Heat Exchanger Based on AMESim

MA Lan*, LI Yanna, QI Shehong
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: In order to calculate heat flux and heat efficiency of air-liquid heat exchanger, simulation models of air-liquid
heat exchanger were built based on AMESim. The comparison of air-liquid heat exchanger heat flux and efficiency
between simulation and test shows that the difference of result between simulation and test is very small and the

simulation model can meet engineering requirement and can be applied to liquid cooling system simulation analysis.
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