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Calculation of air mass flow in air breathing engine test
LU Yao, ZHANG Lrtang, YU Shouzhi

(Tht 31st Research Inst. , Beijing 100074, China)

Abstract: To reduce the calculation error of air flow measurement in air breathing engine test, based on three nomal calcula
tion methods, two new methods was presented: temperature ratio modify method of compressible flow and program caleulation method
which has no methodological error. The applied range and the methodological errors of all methods were also analyzed. At the same
time, the effects of air humidity, direct heating pollution, and the heal expansion on pipe wall were considered. The result shows that
program calculation method has no methodologleal errol, and it is suitable for analog hypersonic flight test. The temperature ratio modi-
fy method can take the place of program calculation method in engineering; its methodological error can be ignored in wide range of
pressure ratio and airflow temperature.
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Table 1 Variation of dimensionless flow rate ;: A_g_l h@ with p/p,

plp

Method
0. 999 0.99 0. 985

0.97 0. 96 0.95 0.93 0.90 0. 85 0. 80

Formula (1) k= 1.4

0.0316 | 0.09946 [ 0. 1215 | 0.1399 | 0. 1704 | 0.1959 | 0.2175 | 0.2545 | 0.2988 | 0.3548 | 0. 3964

Formula (1) k= 1.39

0.0316 | 0.09946 | 0. 1215 | 0. 1399 [ 0. 1704 | 0. 1956 | 0.2175 | 0.2544 | 0.2987 | 0. 3546 | 0. 3961

Formula ( 2) 0.0316 | 0.0995 | 0. 1216

0.1706 | 0.1959 [ 0.218 | 0.255 | 0.300 | 0.357 | 0.400

Formula ( 3)

0.0316 | 0.100 | 0.1225 | 0. 1414 | 0.1732 | 0.200

0.2236 | 0.2646 | 0.3162 | 0.3873 | 0.4472

Formula 7= 288. 15K 0. 1957 | 0.2175 | 0.2545 | 0.2988 | 0.3549 | 0. 3965
0.0316 | 0.0995 [ 0.1215 ) 0.1399 | 0. 1704
(3) T.= 500 K 0.1956 | 0.2175 | 0.2543 | 0.2986 | 0.3545 | 0. 3959
Method T'=288. 15K 0.0316 | 0.0995 | 0.1215 ] 0.1399 | 0. 1704 | 0. 1957 | 0.2175 | 0.2545 | 0.2988 [ 0.3549 | 0.3965
with no
rror 7= 500K 0.0316 | 0.0995 [ 0. 1215 | 0.1399 | 0. 1704 | 0. 1957 | 0.2175 | 0.2543 | 0.2986 | 0.3545 | 0. 3959
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