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Simulation of External Flow Field and Analysis of
Heat Transfer Performance of Low Ambient Temperature Air Source Heat Pump
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( 1.School of Electric Power, South China University of Technology, Guangzhou, 510640;
2.Guangdong Province Key Laboratory of Efficient and Clean Energy Utilization, Guangzhou, 510640 )

[ Abstract]  As a kind of high efficiency and energy saving device, air source heat pump has wide application prospect and
market value. In this paper, the physical model of a low ambient temperature air source heat pump is established. The
three-dimensional numerical simulation is carried out on the outflow field of a 1x1 unit, a 3x4 array and a 4x6 array low ambient
temperature air source heat pump. The influences of horizontal wind speed, arrangement of unit layout, wall obstruction on the
average inlet air temperature and heat transfer performance of the unit are analyzed. The results show that the higher the horizontal
wind speed is, the more units are arranged, and the lower the average inlet air temperature of the low ambient temperature air
source heat pump unit with wall obstruction is. When the horizontal wind speed increases to Sm/s, the average inlet air temperature

and ambient temperature difference of 1x1 unit, 3x4 array and 4x6 array without wall obstruction are 0.92°C, 1.16°C and 1.57°C,
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respectively. The average inlet air temperature and ambient temperature difference of 1x1 unit, 3x4 array and 4x6 array with wall

obstruction are 0.92°C, 1.4°Cand 1.98°C, respectively. For a single unit heat pump, the greater the horizontal wind speed is, the

greater the heat transfer rate of the unit is. For the array unit, the average heat transfer rate of the unit increases first and then

decreases with the increase of horizontal wind speed. Especially, when the horizontal wind speed is greater than 2.5m/s, the inlet air

temperature of the array unit on the leeward side decreases, and the average heat transfer of the array unit begins to decline. The

average heat transfer of the 24 units under the wall obstruction is 91.9% of that of the original unit. When the array unit is arranged,

the distance between the unit and the wall should be increased to reduce the barrier of cold air diffusion facing the fan outlet.

Specific quantitative analysis is of great significance to practical engineering and system research.
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Fig.3 Location diagram of low ambient temperature air source heat pump without wall obstruction
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