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Research on Heat Transfer Relationship and Load Distribution Characteristics of Embedded
Air-Conditioning Room under Heating Conditions
Jiang Congxin Fan Dandan Xiao Yimin
( Chonggqing University, Chongqing, 400045 )

[ Abstract] In order to study and analyze the heat flow characteristics of the room, a temperature field test system based on 133
temperature measurement points was built in an office room in Chongqing. The test was performed continuously for 10 hours, and
data was collected every ten seconds to obtain the temperature field at 3,600 moments data. By drawing the heat transfer network
diagram, the radiation and convection heat transfer between the surfaces are calculated. In the research of traditional air
conditioners, the influence of radiation is often ignored. However, in experimental tests, it is found that the radiant heat transfer
from the ceiling of the embedded air conditioner room to the surface of other enclosure structures is as high as 391.4W, which
accounts for 28.5% of the total heat transfer of the air conditioner. Although it is not the main method in the heat transfer path, it is
also a part that cannot be ignored. The difference between the network method and the imaginary surface method for the radiative
heat transfer of the roof is compared, and the difference between the two is 3.06%. According to the analysis of the experimental

results, it is found that the load caused by the heat transfer of the roof to the upper unheated room in the envelope structure is
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dominant, and this load is much larger than the heat transfer part of the envelope structure to the outdoor air. It accounts for 30.49%
of the total load of the room envelope structure, and the load of the outer envelope structure accounts for 17.28% of the total load of
the room envelope structure. This is mainly because the roof area is much larger than the outer wall area, and the roof does not take
any heat preservation measures, resulting in a relatively large temperature difference Large, the multiplication of the two makes the
roof load much greater than other enclosure structures. It can be seen that the thermal insulation treatment of the roof of the room
has huge energy-saving potential. The results of this experiment are helpful to study the calculation of the load of the room heating

by air conditioners in the southern area, and the floor envelope structure is targeted according to the temperature distribution

characteristics of the roof. Energy Saving.
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Table 1 Main test instruments and their parameters
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Fig.3 Site map of room measuring point layout
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Fig.4 Vertical temperature distribution diagram
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Fig.S Network diagram of heat transfer inside the room
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Fig.8 Load distribution diagram of enclosure structure
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