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Abstract Experimental studies of indoor thermal environment and ventilation effectiveness were performed in a room with low temperature
radiant ceiling heating system combined with mixing ventilation system and displacement ventilation system. The results show that when ra-
diant ceiling surface temperature ranges from 25 to 29 “C , supply air temperature ranges from 15 to 19 C and supply air flow rate equals
4.2 h™", the distribution of indoor thermal environmental parameters are relatively uniform, the indoor vertical air temperature differences
are less than 1 °C and ventilation effectiveness is approximately 1.0 when low temperature radiant ceiling heating system is integrated with
mixing ventilation system. The distribution of indoor thermal environmental parameters are relatively non-uniform, and the indoor vertical
air temperature differences are large and up to 4 “C and ventilation effectiveness is approximately 1. 1 when low temperature radiant ceiling

heating system is integrated with displacement ventilation system.
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Fig. 1 Diagram of test room and measurement point
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Fig. 2 Diagram of test systems
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Tab.1 Test cases and boundary conditions
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Fig. 3 Vertical distribution of air temperature for case I

20r
vro R
1.6} 13
—e—P4
£ 12f
i
IE 0.8
0.4 \
0 f . . )
220 225 230 235 240
IR/ C
(a) FESMIHREAEX
20r
—=—P]
S
L —A—
[ S,
£
1.0t
i
05}
0 LA : ;
16 18 20 22 24

FEEE/C
(b) HR5H T T+ B 3l X

B4 TRIMEBEOEATSBESH
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Tab. 2 Calculation result of vertical air temperature difference
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Fig. 5 Vertical distribution of air temperature for case III
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Fig. 6 Vertical distribution of air velocity for case I
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Fig.7 Vertical distribution of air velocity for case II

0 005 0.10 015 020 025 030
ERIESE/(m/s)
(b) FESF 7 T+E IR
E8 TRNKRENENETREESH

Fig. 8 Vertical distribution of air velocity for case Il

RIENTEFRBE Tu iTHER(BAL: %)

Tab. 3 Calculation result of turbulence intensity
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Tab. 4 Calculation result of ventilation effectiveness
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Fig. 9 Indoor contaminant distribution for case I
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Fig. 10 Indoor contaminant distribution for case II
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