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Fig.1 Test flow chart
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Table 1 Sea level icing conditions in icing test of typical
foreign civil aviation engines

B Si—ksY S
7,/°C ~201 ~101 —5:1 —5+1

V/(km/h) 0~100 0~100 0~100 0~100
H/m 0~150 0~150 0~150 0~150
D/pm 20 20 20 20

oNg/m*) 1£0.25 240.25 2+0.25 0.40.25

*2 EINRRRBMZA NG KRN PSS KRG
Table 2 High altitude icing conditions in icing test of
foreign typical civil aviation engines

KSR By By
T, /°C 20 20
V/(km/h) 392 869
H/m 6096 6096
D/um 15 15
0/(g/m?) 0.5 0.5
(2) Ik (AEa )
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Table 3 Engine icing test requirements of foreign
typical civil aviation engines under
simulated flight conditions
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Table 4 Test parameters of icing spray system in typical
civil aviation engine icing tests abroad

M2 R

v, /(m/s) +5m/s
»./p, +0.5%
T,/°C £1°C
PP, +0.5%

N/(r/min) +0.2%
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Table 5 Icing test points required by regulation

= 7,/°C D/um 0/(g/m*) W L/min
1 -5 19~25 >2.00 /N AT S 10
2 -5 19-25 >2.00 50% te KiELL 10
3 -5 19-25 >2.00 75% S K% 4% 10
4 -5 19~25 >2.00 K 5
5 -20 12~18 >1.00 N eiegsE 10
6 -20 12~18 >1.00 50% fe KLk 10
7 -20 12~18 >1.00 75% de KiELL 10
8 -20 12~18 >1.00 [N 5
15~20 20.30 )
9 -10 s 0 25 e 45
10 -20 1520 >0.25 73 rh e 45

T IR CPA IR, 13724 25 SE i vkt 17 & s L AR 454 R
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Table 6 CPA icing test points of one foreign civil aviation
turbofan engine

¥ T,/°C D/um | Q/(g/m?) w L/min
1 4.0 19~25 >1.0 /N RATIE S 10
2 -8.0 19~25 >1.7 RN 10
3 -4.0 19~25 0.5 50% fe KiELL 45
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Table 7 Induction system icing test points of one foreign
civil aviation turbofan engine

9 T,/°C D/um | Q/(g/m?) w L/min | £
1 -5 19-25 2200 | H/N IS4 10
2 -8 19-25 2170 | fwhNEIHEE 10 CPA
3 -5 19~25 22.00 50% e KL 10
4 -5 19~25 22.00 75% H KL 10
5 -5 19~25 >2.00 e 5
6 -20 12~18 >1.00 | fNEITEE 10
7 -20 12~18 >1.00 | 50% ks 10
8 -20 12~18 >1.00 75% fe KL 10
9 -20 12~18 >1.00 [ 5
15~20 >0.30 )
10 -10 s e 25 e 45
11 -20 15~20 >0.25 25 e 45
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Test Technology Method of Induction System Icing Altitude Simulation Test of
Civil Aviation Turbofan Engine

Zhang Qiong', Wen Gang®

1. Engineering Research Center of Intelligent Air-space Integration Vehicle and Control of Ministry of Education,
Xihua University, Chengdu 610039, China

2. AECC Sichuan Gas Turbine Establishment, Mianyang 621703, China

Abstract: High-altitude simulation test is one of the conformity verification methods for civil aero-engine airworthiness
certification. Based on the requirements of Clause 33.68 of CCARS3, Civil Aviation Regulations of China,"Air intake
system icing", the high-altitude simulation test verification of air intake system icing is studied to show the compliance.
The selection method of icing test point of air intake system is put forward, the test flow is analyzed, and the
evaluation method of test results is defined. The requirements of high empty warehouse, test device and test
equipment are put forward for test equipment, and typical compliance verification cases are introduced. This study can
provide technical support for domestic civil aero-engines to verify the airworthiness of air intake system icing.

Key Words: airworthiness; air intake system icing test; high altitude simulation test; turbofan engine; test technical
requirements
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