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Abstract As a new type of micro-channel heat exchanger, the printed circuit heat exchanger has the ad-
vantages of compactness and efficiency, temperature resistance and pressure resistance, and modulari-
ty. It has a good application prospect in rocket engines, but there are few researches on the application of
printed circuit heat exchanger in rocket engines. The design idea of printed circuit heat exchanger for heli-
um heater applied to rocket engines was proposed, the thermal design program was developed and the nu-
merical simulation was carried out. The results show that the printed circuit helium heater core has a small
volume and mass, the maximum relative error between the calculated value and the simulated value of the
temperature drop in the hot side and cold side of the helium heater is 1. 33 %, and the maximum relative
error between the calculated value and the simulated value of the pressure drop in the hot side and cold

side of the helium heater is 18.51 % . It is demonstrated that the developed segmented thermal design
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method has high accuracy for printed circuit helium heater. The cold end of the helium heater has the

strongest heat transfer capacity. The fluid flow on the hot side is more intense, and has a greater heat

transfer capacity, but at the same time, there is a larger pressure drop.
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Tab.1 Thermal design conditions of helium heater

e/ (kg s™") 15
A B EE/K 670
SR R /K -
A M JEF3/MPa 23.6
P ZE 5K/ MPa <4.0
i/ (kg - s7') 0.5
ABRE/K 110
ASM I REE/K 542.6
A J1/MPa 3.2
WiPAZ R/ MPa <2.55
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Fig.1 Schematic diagram of segmented

thermal design method
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Fig.2 Influence of segment number on length of
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Tab.2 Design parameters of helium heater

2R 240 1E
18 iH H 42/ mm 2
i TE 8]/ mm 2.8
HIEFH 850
M2 JEE/ mm 1.8

A
W/ (kg s™) 0.5
A FRE/K 110
R /K 542.6
JE J145 2/ MPa 0.099
i iH E A2/ mm 2
30 185 ) 1/ mm 2.8
WM H 850

i i/ mm b8
i/ (kg s™") 15
A HRE/K 670
H R /K 602. 3
JE F14514/ MPa 1.46

10 x 10 x268. 2

TE X X K/mm

A/ m’® 0.002 7
NN

Jfiie/ kg 12.62

i/ MW 1. 12
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Fig.3 Geometric model of computational unit
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Fig.4 Schematic diagram of the cross-section of

the computational unit
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Tab.3 Comparison of simulated values and literature values
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values of helium heater
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