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Abstract; The intercooler is the core component of the intercooler cycle gas turbine, and the pressure
loss of air flow through the intercooler is one of the main indicators to measure the performance of the in-
tercooler. In this paper, two different intercooler flow channel structures were designed, and aerodynamic
characteristic tests were carried out in the two intercooler flow channels under different working condi-
tions. The temperature and pressure values at different positions of the intercooler flow channel were meas-
ured, and the aerodynamic characteristics of the two intercooler flow channel structures were obtained.
The test results show that the total pressure loss of the intercooler mainly occurs in the turning and diffu-
sing section from the inlet to the "before diversion plate" , and the total pressure loss coefficient changes
in a parabolic shape with the reduced flow rate, which is proportional to the inlet dynamic pressure ; while
the improved intercooler has a lower total pressure loss, and the total pressure loss coefficient correspond-
ing to the same reduced flow rate is about 20% lower than that of the original intercooler structure.
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Fig. 1 Test principle diagram
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Fig. 2 Schematic diagrams of test pieces in flow channel

of two types of intercoolers
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Fig. 3 Measuring point layout of intercooler test piece
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Fig. 4 Intercooler component test bench
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Tab. 1 Valve opening corresponding to different

operating points in the test ( %)

RER YT 553 [ 7 14
1 20 100
2 30 100
3 40 100
4 50 100
5 60 100
6 70 100
7 80 100
8 90 100
9 100 100
10 100 90
11 100 80
12 100 70
13 100 60
14 100 50
15 100 40
16 100 30
17 100 20
18 100 10
19 100 0
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Fig. 5 Installation drawing of intercooler flow

channel test bench
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Fig. 6 Changing relation between inlet Mach

number and reduced flow rate
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Fig. 7 Changing relation between original intercooler total

pressure loss coefficient and reduced flow rate
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Fig. 8 Change of total pressure loss coefficient of each

section of intercooler with reduced flow rate
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Fig. 9 Change of total pressure loss ratio of the first

section with reduced flow rate
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Fig. 10 Changing relation between total pressure loss
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Fig. 11 Changing relation between dynamic pressure loss

coefficient and inlet dynamic pressure
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coefficient of two types of intercoolers and reduced flow rate
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Fig. 13 Change of total pressure loss coefficient
of each section of two types of intercoolers

with reduced flow rate under condition 1
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with reduced flow rate under condition 2
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Fig. 15 Change of total pressure loss of each section of

two types of intercoolers with inlet dynamic pressure
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Fig. 16 Change of dynamic pressure loss coefficient of

two types of intercoolers with inlet dynamic pressure
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