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Altitude Simulation Test Analysis for a Piston Aero-engine
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Abstract: In order to test the altitude operability of HS990 Piston Aero-engine, homemade and imported carbu-
retors are used respectively for the HS990 engine experiments in an altitude simulation test cell. Performance
data of engine adopting homemade and imported carburetor are also analyzed respectively. The reason why en-
gine altitude flameout phenomenon will happen is investigated and the influence of cylinder temperature on the
altitude performance of engine is studied. The results show that the maximum operating height of HS990 piston
engine exceeds 7km, When the altitude is above 5km and the inlet temperature is below —18°C, the existing di-
aphragm carburetor will reduce or even stop fuel supplying. Comparing with imported carburetor, homemade
carburetor has a better power-altitude performance, but imported carburetor has better operating stability in
high altitude, Appropriate cooling air flow will be advantageous to the cylinder to decrease its operating temper-
ature, and ensure the engine operating stability.
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Fig.1 Altitude simulation test of HS990

piston aero-engine
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Fig. 2 Curve of the engine performance test

ME 2 UEY . EHSBEE 11 CHRBAT,
BRI R HXH 52 kW, £ 3 2 7E 500 ~ 530
g/ (kW « h™)Z H .

1.3 Zzhkm

#£ 5 km B B, HS990 R 4L A L3 Rk 48
B B WAL, B R ShPLEE i Z A0 2 E AT
54 kPa, ARIERBIHLZE 5 km D) b & B B9 4
E7 B 5 B iR R A 3l Bk 4440, T (I
FEMMEE. asiitmathmzsimE HSS
B AS R 7 R R R e B AR

BEERBABRT.E T km BE, MBESH
250 42 kPa, R E S1 2524 62 kPa; #E8 km
EEWMMAE AN 35 kPa, RSP E T 4K
55 kPa, RBNHLIEH TIE, s A4 m &
MEHBE. BR FEWMBESKIBEZLKFER
T s At R AR R R AV HEMESE T
M IREE ST 20 kPa,



366 METEAR

B4

2 HEHESH
2.1 FEFUHEEELSE

RV E LR 2 R E R 3
B o

80

—— 400m, 13 C
3000m, -7°C
5000m, -18°C

—#— 6000m, -23C

60 || —@— 7000m, -30°C

10 1 1 1 J
4000 4500 5000 5500 6000

% /(r » min™)
B3 WEREFECGESLME

Fig. 3 Power-altitude performance(adopting

homemade carburetor)

ME3HUE, . EEREEN ZEET
M, S HETHRNRME T LS, MK 400 m
AT RBVHLIREEF E I T B W . 7E 3~
7 km KBE SRR, THSUES T, Rl
TR HERET] 5 100 r/min J5 , B 5 1K 5 i m
TR, 727 km BERARINRL N 18 kW,

R BHLEE E AL A% B T RE R AR A 4
B .

40 .
—— 400m, 13 C
3000m, -7°C

35 5000m, -18 °C

—#— 6000m, -23 C

30 || —e— 7000m, 30 C

A

< st

2

w20 f

H

#
B T
10 F — ‘
5 1 1 1 J
4000 4500 5000 5500 6000

3 /(r » min®)
B4 WMESEFECGESLME

Fig.4 Oil consumption-altitude performance

(adopting homemade carburetor)
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Fig.5 Power-altitude performance(adopting

imported carburetor)
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Fig. 6 Oil consumption-altitude performance

(adopting imported carburetor)
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Table 1 Statistics of high altitude flameout data
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Fig. 7 First high altitude flameout data
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