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Heat Transfer Analysis of Hydropneumatic Suspension Unit
By Finite Element Method
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Abstract

In-arm type hydropeumatic suspension unit(ISU) is an equipment of armed tracked vehicle to absorb
impact load and vibration from the irregular ground. During the operation of ISU, main piston moves
forward and backward and oil flowing through damper transmits the external impact load to floating
piston. Heat is generated in ISU by the oil pressure drop through the damper orifice and the friction
between cylinder wall and two pistons. On the other hand, internal heat dissipatis outside via heat
convection. Occurrence of high temperature can deteriorate durability of major components and basic
function of ISU. And, it can cause fatal problem in the ISU life time and the sealing performance of
piston rings. As well, the spring constant change of nitrogen gas that is caused by the temperature rise
exerts the negative effect to the vehicle stability. Therefore, in this paper, we analyze the heat transfer
analysis of the entire ISU unit, by finite element method, with the outside flow velocities 8m/s and

10m/s.
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Fig. 1 Finite element Model of ISU
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Table. 1 Angular coeff. C of fluid directions

B C H| 3L
21 00
T 1.233 Stagnation
1.57 0.759
0.627 0.510
0 0.332 Flat plate
-0.314 0.220
-0.625 0 Separation
s 3

Fig. 2 Angle of plate of fluid directions
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Table. 2 Nusselt number of Laminar flow

rate Nusselt number

(w/h)

Cross

section 7T ,=const
3.66
3.35
2.98

1 2.98
3.39
6 5.14

g=const
4.36
4.00
3.61

3.61
4.12
6.05

Circle

Hexagon

Square

Rectangle

Regular 9.47 3.11
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Fig. 4 Moody diagram
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Table. 3 Max. temperature of each parts

Oil &% 60, C 80, C
ESESEE| 8m/s | 10m/s| 8m/s | 10m/s
o9~ |76.641|75.459(88.818|87.393
A¥Y  [66.743(64.916|75.910|74.346
MUZ=  [66.506|65.295(79.002|77.646
394 65.165/64.246|75.663|73.528

Fig. 9 Result of Temperature of orifice
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Fig. 10 Result of Temperature of
cylinders and housing
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