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Rig Test of Impingement/ Effusion Double Wall Cooling
Methods-for the Main Combustor
XU Quan-hong, LIN-Yu—zhen, LIU Gao—en

(National Key-Laboratory of Aircraft Engine,
Beijing U niversity of Aeronautics and Astronautics, Beijing 100083, China)
Abstract: For the investigation, a combustor sector with one burner head was used. Three
different test pieces with impingement/effusion double wall cooling were selected for testing
under high-temperature and highpressure working conditions, which were equivalent to that of
engines with a thrust/weight ratio of 10. The liner temperatures were measured using
thermocouples. The test result shows that the amount of cooling airflow of doubledayer wall
combustor is 20% of the overall airflow, and the overall cooling effectiveness is in the range of

0.85t0 0.96. The wall temperatures of all test pieces are lower than 1 150 K.
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Table 1 The structure of effusion wall
/ mm /mm
d:/mm d,/ mm ! (T S, P S, P
1 1.2 1.2 30 3 3 6 6
2 0.9 0.9 30 2.25 2.25 4.5 4.5
3 1.2 1.2 30 6 3 12 6
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Fig2 The scheme of high-pressure single cup test system
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Fig- 3 The axial liner temperature test result

of project 1
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Fig. 4 The transverse liner temperature test result

of project 1
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Table 2 The overall cooling efficiency of effusion wall
1 2 3 4 5
1 ( ) 0.86 0.92 0.94 0.96 0.8 0.89 0.80 0.83 0.8 0.91
1 ( ) 0.90 0.93 0.90 0.91 0.92
1 ( ) 0.89 0.9 0.92 0.96 0.8 0.95
2 ) 0.91 0.94 0.90 0.93 0.8 0.92 0.81 0.86 0.8 0.8
3 ( ) 0.87 0.92 0.86 0.91 0.8 0.92 0.80 0.88 0.83 0.9
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