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In-Flight Blade Temperature Measurement and Exhaust Gas
Anti-Icing Performance Evaluation of Pusher Propeller
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Abstract: The blade temperature of a pusher propeller was measured in flight test to acquire temperature
distribution characteristics and evaluate the exhaust gas anti—icing performance. Several Pt100 RTD and K-type
thermal—couples were placed on the surface of the blade. The sensor signal was transmitted through wireless te-
lemetry system. The surface temperature of the propeller blade was measured under different altitude and engine
state during the flight test. The results show that the temperature of the leading edge area affected significantly by
the exhaust gas increases with the increase of radius and then decreases, and the temperature at the maximum
thickness of the blade behaves just the opposite. The increase of flight altitude leads to a significant decrease in
the temperature of the blade. Increasing the speed of the gas generator at the same altitude results in a slight tem-
perature rise of the propeller blade. According to the relevant standard and literature, the evaluation principle of
critical anti—icing condition was obtained. The assessment shows a complete anti—icing function of being at Skm,

a partial freezing risk at 7km and a complete failure at 8.5km.
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Fig.1 Temperature measurement position of the blade
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Fig. 2 Thermal test of the blade after modification
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Fig. 3 Operating principles of the telemetry system
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Fig. 4 Calibration results of Pt100 and TC channels
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Table 1 Results of taxi test

Parameters Before modification After modification

v/(km/h) 118.65 111.00
S/m 244.7 250.7
al/(m/s?) 4.439 3.792

ORA L 2, PR EE R RO
B H, % 3 HLAR A (BR/ 2 355  n,) R L o, 2
1 5 05 FER 085 00 3 7 2 60 00 , 4R 5 45 S
LB A 5 K T IR R . % RO R B A
SR T Ve 26 H=8.5km DU R E T, F0P 19 2
A HE AR TR A TR 2 4, L
o2 Bk FR R

Table 2 Flight test states

No. H /km n,/% v/(km/h)
1 3.0 93.0, 96.2, 98.8, 100.8 As required
2 5.0 93.0, 96.2, 98.8, 100.8 As required
3 7.0 93.0, 96.2, 98.8, 100.8 As required
4 8.5 As required 180, 200
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Fig. 5 Temperature vs radius of the blade
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Fig. 6 Temperature vs altitude of the blade
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Fig.7 Temperature vs n, of the blade
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Fig. 8 Temperature-time curve of the blade
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