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Abstract: To further analyze the influence of thermal load on the operational stability of air-cooled
engine, a numerical simulation of the gas-side thermal load distribution characteristics of a four-
stroke air-cooled gasoline engine were conducted using CONVERGE simulation software. The
steady-state heat transfer fluid-solid interaction numerical model of the engine was modeled using
FLUENT to obtain the thermal distribution under the combined effect of uneven spatial distribu-
tion of gas-side thermal load and complex air flow on the outside of the engine, of which the accu-
racy of the numerical model was verified by bench tests. A flared fairing is proposed, and the
effect of deflector shrinkage ratio (1) on the engine thermal load was analyzed to improve engine

cooling effect. The results showed that the maximum difference of the numerical model results
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and experimental results was 3. 12% , which proved the simulation model had high accuracy. The

maximum temperature of the engine was 655 K at the exhaust side, and the cooling performance

of the engine was enhanced by decreasing the shrinkage ratio of the fairing. The cooling enhance-

ment was the best when at A=1. 94, and the maximum temperature was reduced by 8. 8 K. The

study has guiding significance for the design and optimization of cooling systems for air-cooled

gasoline engines.

Keywords: air-cooled gasoline engine; conjugate heat transfer; thermal load; fairing
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at different grid scales
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Table 1 Main technical parameters of the engine

28 Bl

L H AR/ mm 56.5
% ZE1TF/mm 49

HEAFCE /mm 103.5

B /(r « min~ 1) 8 000

$£F CONVERGE 1 & 3l HLI 8 3o B B8 1T
RN 4 TR . BT AT BB K 0 X I e A
FBORR SR BE 3 AT B 3 4k b B, O B O 2 R 3
BLACHT BE 55 45 04 &8 44 2% 1w, T 3F 58 & 2h AL it
R A A5 It A L DA 310 0 WG A S B 118 R A< AR
SRS U

http: // zkxb. xjtu. edu. cn

K4 BT NR AR AL

Fig. 4 In-cylinder combustion model
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Fig. 5 Comparison of simulation and experimental cylin-

der pressure data
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Fig. 6 Engine temperature infrared test results
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Fig. 8 Temperature distribution at different engine positions
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of the engine
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