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ABSTRACT: This study aims to analyze the effects of altitude (atmospheric pressure), ambient temperature, coolant tem-
perature and cooling air volume on the heat dissipation performance of vehicle cooling system at altitude conditions. The means
of test and simulation were used to the study. The results show that, the heat dissipation from the engine water jacket increases
by 5.3% with the altitude increase by 1,000 m; the heat dissipation from the engine water jacket decreases by 14.5% with the
coolant temperature increase by 10 °C. With the altitude increase by 1,000 m, if the engine heat balance state remains unchanged
(outlet coolant temperature remains constant), the cooling air volume at radiator inlet should increase by about 8.8%. With the
goal of keeping the engine heat balance constant, the MAP of cooling air volume of radiator changing with the engine speed,
load and altitude was calculated, which provides a reference for the matching design and optimization of the vehicle cooling
system at altitude conditions.
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Fig.1 Sketch of the engine high altitude heat balance simula-

tion test system
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Tab.1 Technical parameters of engine
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Fig.2 Change of heat dissipation of the engine water jacket
with the altitude

K B IK T B B I 44 BE R A ST %
HIWOR R AR 3 s o ¥ AR R A T



#18% 2

VERIAE . R R G AT TR RERT 5T -3

10 C, KERIAEFIRERY) 14.5%, SIS
¥ Rl P AN PR B — 5 I, S0 K S A Y 32
TN Z I K B HLEL AR 1 2 B A A S e )
PUKRE Z 8] A FA AR 80 oh T4 s B V& S0 2
SHRL PR AR RE 18] 22 [ e R O i /N
0 JEUR S ALRT PP ke I T e 1), G A AR
SV N 2 0] i 2278 K, W v AT 1 T
1, TEEROR R S SR B A R AR A8 2 A A

90

—a— Plain
—e— 3500 m|
—A— 5500 m

(o]
(=]
T

-~
(=

Heat dissipation/kW
w N
S S

IS
(=1
T

30

50 6IO 7|0 8|O 90
Coolant temperature/'C

K3 RIEIEER T & s HLKE o e 20 i 22 A

Fig.3 Change of heat dissipation of the engine water jacket

with the coolant temperature at different altitudes
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Tab.2 Comparison between simulation results and test values
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Fig.4 Simulation model of vehicle cooling system
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Fig.5 Mass flow rate of cooling air at different altitudes
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Fig.6 Change of heat dissipation and outlet coolant tempera-
ture with ambient temperature
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Fig.7 Change of heat dissipation of the cooling system with
the altitudes
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Fig.10 Change of cooling air flow rate and velocity with the
altitudes
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