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Abstract

Modeling and Simulation of Outdoor Air Conditioner

Energy issues and environmental issues have always restricted the speed of
economic development of our country and people's livelihood, improve air conditioning
refrigeration (heating) efficiency, improve refrigeration (heating) ability, for energy
saving and environmental protection has important significance. Starting from the key
components of the outdoor air conditioner, this paper investigates the recent research
status at home and abroad in improving the cooling (heating) ability of the outdoor air
conditioner. Through summary, it is found that the physical characteristics of refrigerant
materials and fin structure are direct factors affecting the cooling (heating) efficiency
of the outdoor air conditioner.

Through the analysis of the working cycle process of the condenser, the flow rate
of the refrigerant in the condensing tube determines the flow state of the refrigerant, the
initial temperature of the refrigerant and the ambient temperature of the outdoor air
conditioner determines the boundary conditions of the heat transfer process, and the
speed of the cooling fan affects the air flow state in the shell of outdoor air conditioner.
All these variables will affect the heat dissipation process of the condenser.

Through literature review and engineering experience, heat transfer coefficient is
often used as the main index to measure the heat transfer performance of the outdoor
air conditioner, and physical quantities such as inlet and outlet pressure drop of
condensing agent and wind speed of the outdoor air conditioner are used to reflect the
requirements of the whole heat exchange system on compressor and fan performance.

Combined with the above analysis, this paper uses the control variable method to
design multiple groups of lateral comparison experiments for each influencing variable
to explore its influence on the heat transfer coefficient of the fin surface, the air speed
of the air outlet of the air conditioner, the temperature at the outlet of the condensing
agent and the pressure drop at the inlet and outlet.

In this paper, numerical simulation method is used to model and analyze a certain
type of air conditioning unit. Firstly, the main shape features of cooling fan, condenser
and case shell are extracted and imported into ANSYS software. The Fluent module
was used to simulate the fluid-thermal-structure interaction between condenser and

tube wall, the heat conduction between cooling tube wall and fin, and the convective
i



heat transfer between fin and outside air. Due to the rotation of the fan, the air flow field
distribution in the shell becomes more complex due to the comprehensive influence of
fluid-thermal interaction and mechanical action. The distribution of flow field affects
the whole heat transfer process by affecting the distribution of temperature field.

Due to the complexity of the overall flow field model, RANS method is chosen to
calculate the turbulence model in order to avoid the defect of excessive calculation of
DNS. In order to improve the calculation accuracy, the grids on the fan surface, near
the fins, in the air flow area, and the connection area between the fins and pipelines are
encrypted, and the grid independence test is carried out. In order to facilitate numerical
solution and data exchange from dynamic and static interface, the flow model near the
wall is selected as the standard wall function, and the difference scheme is selected as
the first-order upwind difference scheme.

The final simulation results show that when the flow rate of refrigerant increases,
the liquid state in the condensing tube gradually changes from transition state to
complete turbulence state, which is conducive to enhancing heat transfer and
significantly improving the heat transfer coefficient of condenser. When the fan rotates,
the air inside and outside the air conditioner is in a turbulent state. Adjusting the fan
speed within a certain range has little effect on the turbulent state, so it has little effect
on the heat transfer coefficient. The initial inlet temperature of condenser has little

influence on the heat transfer coefficient of condenser.
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