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Fig.1 Flow chart of rapid evaluation method of

exhaust ejector
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Table 1 Results of CFD method under typical working conditions
oA FRAM UL TT(APU BB 1) F U TT(APU M)

H/km /K i/ (kg/s) | BIR/K SRV | R/ (m/s) 2 JE/Pa a,/% BR/K | Y (m/s) 2, B
0 288.15 2 288.15 | 288.14 6.642 0.0214 101206.0 0.1174 | 288.15 36.067 0.1161 0.1842
0 288.15 4 288.15 | 288.13 13.345 0.0430 100847.7 04710 | 288.15 71.950 0.2316 | 0.1855
0 288.15 6 288.15 | 288.11 20.099 0.0647 100253.4 1.0575 | 288.15 107.472 0.3460 | 0.1870
0 288.15 8 288.15 | 288.08 26.920 0.0867 99430.3 1.8699 | 288.15 142.471 0.4586 | 0.1890
0 288.15 10 288.15 | 288.05 33.804 0.1088 98385.9 29007 | 288.15 176.798 0.5691 0.1912
0 288.15 12 288.15 | 288.02 40.770 0.1313 97130.5 41396 | 288.15 210.321 0.6770 | 0.1939

&2 WIETR FAIGHOSENITEER
Table 2 Calculation results of rapid evaluation method under verified working conditions
. BT FERAN YL 1 (APU BT 1) EH T (APU )

Lo Hikm K Pt/ (kg/s) SIRK | W (ke/s) 2 /% /% /Pa JJE/Pa 2 B
Pl 0 288.15 3.04 590.15 0.7122 0.0468 0.5577 100631.5 104442.8 0.2518 0.1857
P2 0 288.15 8.4 590.15 1.9221 0.1318 41710 96118.7 127209.3 0.6795 0.1939
P3 0 288.15 22 879.15 0.6292 0.0412 0.4351 100784.1 103751.3 0.2226 0.1853
P4 0 288.15 6 879.15 1.6887 0.1144 3.1876 97348.5 120540.7 0.5961 0.1919
P5 2 315.15 4 525.15 0.8421 0.0744 1.3896 78143.4 85737.0 0.3961 0.1879
P6 2 218.15 3.6 900.15 1.1888 0.0880 1.9229 77621.0 88265.4 0.4651 0.1891
P7 4 262.15 1.2 740.15 0.3302 0.0339 0.2940 61437.6 62656.0 0.1832 0.1849
P8 4 262.15 24 740.15 0.6584 0.0682 1.1737 60770.9 65719.7 0.3643 0.1873
P9 4 262.15 3.4 740.15 0.9262 0.0973 2.3386 59885.9 70028.1 0.5122 0.1900
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Table 3 Calculation results of CFD method under verified working conditions

TR IELAA ES N T (APU R HE ) FEW O (APU )
T
Hikm | HE/K | s/ (kg/s) | BIE/K | it/ (ke/s) A i /Pa JE/Pa c,/% it H/Pa RH/Pa 2 B
Pl 0 288.15 3.04 590.15 0.7290 | 0.0482 | 100596.2 100733.7 | 0.5836 | 100622.0 1044542 | 0.2518 | 0.1913
P2 0 288.15 8.4 590.15 19690 | 0.1360 | 95797.6 968443 | 4.4221 95991.2 127293.1 | 0.6800 | 0.1999
P3 0 288.15 22 879.15 0.6349 | 0.0418 | 100769.9 100873.1 | 0.4460 | 100791.8 1037762 | 0.2226 | 0.1877
P4 0 288.15 6 879.15 1.7056 | 0.1161 | 972223 979959 | 3.2856 | 973813 120693.0 | 0.5958 | 0.1949
P5 2 315.15 4 525.15 0.8593 | 0.0763 | 780724 783394 | 1.4611 78121.1 857574 | 03962 | 0.1925
P6 2 218.15 36 900.15 1.1740 | 0.0872 | 77648.7 779958 | 1.8934 | 77728.6 88419.0 | 0.4645 | 0.1876
P7 4 262.15 12 740.15 03342 | 0.0344 | 614302 61472.8 | 03035 | 61439.4 62666.0 | 0.1833 | 0.1877
P8 4 262.15 24 740.15 0.6666 | 0.0694 | 60739.6 60911.3 12143 | 607752 657532 | 0.3643 | 0.1904
P9 4 262.15 34 740.15 09388 | 0.0991 59814.2 601602 | 24323 | 598852 70087.6 | 0.5121 | 0.1936
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Rapid Evaluation Method for Pumping Performance of Exhaust Ejector Used in
APU Compartment Cooling

Gao Peng, Wang Daijun, Zhou Hong, Ma Shuangchao
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: In the process of aircraft auxiliary power unit system design and development,only test method and CFD
method could be used for getting the pumping performance of exhaust ejector, which needs mass time and costs.
therefore, the pumping performance of exhaust ejector in all kinds of APU working conditions on the ground can not
be getted. In this paper, the velocity coefficient ratio B8 is presented, and a rapid evaluation method for pumping
performance of exhaust ejector used in APU compartment cooling is established. By comparing with CFD results, the
contrastive result demonstrate that this method is correct and accurate. This method can evaluate pumping
performance rapidly when APU works at all kinds of working conditions on the ground, such as the static pressure and
total pressure of primary flow outlet, the secondary mass flow, and the total pressure of secondary flow outlet. This
method can maintain evaluation accuracy within 2.382% to meet the engineering design requirements and improve
evaluation efficiency greatly. It is significant for engineering applications.

Key Words: auxiliary power unit; exhaust ejector; velocity coefficient; total pressure loss; pumping performance
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