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Simul ation Study on Helicopter Nacelle
Ventilation Cooling System
XIE Yong—qi, YU Jian—zu, GAO Hong—=xia
(‘School-of Aeronautic Scienece. and Teehnology,
Beijing University of Aeronauties and Astronautics,Beijing 100083, China)

Abstract: The physical and mathematical model of the 3D airflow and heat transfer was set
up for the helicopter nacelle. Unstruetured grids and grid adaptation was applied to the region
discretization, taking the characteristic-of nacelle configuration and air flow into consideration. For
five cooling system) design configurations, numerical simulation of the 3D airflow and tem perature
field was carried” out Gsing the standard k-€ turbulent model and finite volume method. The
influence of inlet“and outlet size and their distribution on velocity field and temperature field was
analyzed. T he results show that the inlet located in front and the outlet located aft of the nacelle is
of benefit to the airflow flow and heat transfer. Air eddy was found in nacelle, and the

temperature in the front part of the nacelle was higher than the rear part.
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.1 Table 1 Entrance size of cooling system
2 2 1 2
5 A 250><150 200><200 240>200
1 B 250><200 230><200 240>=<200
R C 250> 150 200><200 240>=200
D 250><200 200><200 240><200
E 280><220 — 220><160
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Fig- 1 Configuration skefch of nacelle 3 parts
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Fig. 2 Location sketch of cooling system entrance
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Fig.3 Streamline diagram of coling air in nacelle
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Fig- 4 Vedocity field of YZ planeat x= 7.4 m along X axis
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Fig-5 Rectifying cover of the nacelle temperatire field for each project
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Fig. 6 Accessories surface temperature field in nacelle for each project
25
Table 2 Cooling effect contrasting for five projects
/ /K
(kg/'s)
A 0. 884 456 455.2 410.7 404. 6
B 1. 090 452.1 446.3 404.4 405
C 0. 884 451.6 455 441.3 404. 6
D 1. 02 437 432.7 409.2 396. 7
E 0. 656 432.9 468 447.6 414
4 ,

. 2.0m/s 4(a) (b))  4(c) (d)
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Fig. 7 Accessories surface temperature versus
A B engine length
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