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Optimization Design of Helicopter Air Conditioning Ventilation System
Based on Human Thermal Comfort Evaluation

MAO Xiaodong, DAI Zijie, ZENG Wen, WANG Hexiang
(School of Aero-engine, Shenyang Aerospace University, Shenyang 110136, China)

Abstract Aimed at the problems that helicopter cockpit is narrow in space, passengers are high at density
of population and thermal load is heavy, and multiple passengers are thirsty for introducing a fresh cooling
air of thermal comfort, an optimization design of air conditioning and ventilation system for cabin is pro-
posed. In view of the typical helicopter cockpit layout, a three-dimensional model of cabin and crew is
built. Defining the occupant ambient temperature, temperature deviation, occupant ambient speed, PMV
(predicted mean vote) and air age as thermal comfort evaluation indicators, three different layout schemes
of air conditioning and ventilation systems are designed and calculated, and the optimal layout scheme is
selected through the comprehensive comparative analysis of thermal comfort evaluation indicators. On the
basis of the optimal layout scheme, the multi-objective genetic algorithm is used to define the double objec-
tive function based on PMV and air age, and the simulation optimization of the location parameters of the
air supply outlet of the air conditioner is carried out. Through the analysis of the result data and Pareto
front, the optimal location parameters of the air supply outlet of the air conditioner are determined, and
the optimal design of the cabin air conditioning and ventilation system is completed. And the accuracy and

effectiveness of simulation are verified.
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