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Abstract ; The objective of this paper is to improve the indoor temperature imbalance caused by the
atrium heating and air conditioning system in public buildings in winter,in order to meet the hu-
man comfort and improve the economy. The air distribution of the university library atrium in win-
ter was studied. The experimental results were compared with the CFD simulation, and the feasibil-
ity was analyzed by using the solar wall technology. Through the air temperature distribution simu-
lation of the library atrium , the vertical temperature of the atrium reaches about 5 C. And the cur-
rent temperature in the atrium cannot reach the design temperature. Using the solar wall fresh air
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system + traditional air conditioning heating coupling can solve the problem of the low average

temperature in the atrium,and can ensure the supply of indoor fresh air. From the measured data

and CFD simulation of the atrium,using the solar wall reconstruction measures, it is helpful to im-

prove and optimize the heating design scheme.

Key words : atrium ; winter heating ; CFD ; solar wall
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Fig.1 The plane arrangement drawing of the experiment measuring point in the library
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Table 1 Test data of outlet velocity and outlet

temperature of air outlet

BEC R APEIRE/ T RO RGE/ (mes )

1 0. 44 0. 446 870
2 20. 38 0.516 875
3 22.63 0. 495 620
4 33. 60 0. 506 250
5 39. 44 0. 533 750
6 51.30 0. 544 300
20
15
£
10}
=
5
0 1 1
—B ZEB

=E WE #E ABE
2
B2 FREAZE 1.5 mAb-FHEE
Fig. 2 1.5 meters of the layers of the average tem-

perature in the atrium
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Fig.4 Distribution drawing of each floor the air

outlet in the atrium
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Fig.5 Distribution drawing of the air outlet posi-
tion on the south wall
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Fig. 6 Temperature distribution plot of Z section

(z=8 m) in atrium
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Fig.7 Temperature distribution plot of each layer

of 1.5 meters in atrium
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