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Study on characterization of typical thermal environment for

ground local radiant heating

SU Ling?®, WANG Dengjia"*, DONG Binyan*, WANG Tianhui*
(1. State Key Laboratory of Green Building in Western China, Xi'an 710055, China;
2. School of Building Services Science and Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract; Local fine heating is one of the important ways to reduce heating energy consumption and realize efficient
utilization of heating energy under the premise of satisfying the comfort of indoor personnel. In order to improve
heating efficiency and provide a method reference for refined radiation heating, the office space with significant
station layout requirements is selected as the object in this study to conduct typical research and analysis on the
distribution of thermal environment in different indoor areas under the influence of ground local radiation heating
modules, and the distribution characteristics of indoor non-uniform thermal environment under different local
module heating conditions are obtained. The analysis results show that when the local radiation area is 16. 7% , the
average radiation temperature difference between the radiation area and the non-radiation area is more than 3 C ,
which has obvious local environment construction effect. There is a significant difference in the asymmetric
radiation temperature between the radiation area and the non-radiation area of the ground local radiation heating.
Setting the local radiation source near the outer wall area can increase the overall average radiation temperature and
make the indoor average radiation temperature distribution more uniform. This study gives a preliminary description
of the common characteristics of typical thermal environment based on ground local radiant heating, which can

provide a reference for the fine design of subsequent local radiant heating systems.
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Tab. 1 Indoor parameter distribution under different working conditions
T PR SR/ C AN R S iR/ °C
T O DX 3 (AL AR ) mE/C I B HEARY S REL I B WEARY IR
L7 S 25 13.2~16.5 0.075 1.8~6.1 0.522
5w ® | @ 07,
AT 27 13.9~17.6 0.08 1.9~6.8 0.607
W@ e ®
dess
o | ot [P iR 25 13.8~16.7 0. 064 1~6 0.781
vg 0 | @ W
b
OGO
29 15.0~18.6 0.078 1.2~7.5 0. 835
@(x, y): (2, 0)~(4, 2.5)
Ao«
3o %I’ﬁﬁ"fl“ﬁ’“ﬁ 25 14.1~16. 4 0.051 1.7~6.3 0.591
ﬁﬁ 9/ e/ |\ ¥
4
W@ 6o
29 15.7~18.6 0.06 1.8~7.6 0. 666
@(x, y): (4, 0)~(6, 2.5)
16. 7%
Jeshig x
oo 25 13.5~16.6 0.072 1.3~6.1 0. 640
E o/ \&/ L/ }‘y
SN H kL U
: 29 15.1~18. 8 0.079 1.8~7.5 0. 601
@D(x, y): (4, 2.5)~(6, 5)
desbis x
e @)ﬂ—“ 25 13.0~16. 8 0. 089 1.2~6 0.711
SN I RS
RN <o>(
: 29 14.5~19. 1 0. 095 1.6~7.3 0. 697
®(x, y): (2, 2.5)~(4, 5)
Aedhsg
nolelol], 25 12.9~16.7 0.093 1.7~6.1 0.588
AN iR SR
@6 o
29 14.5~19. 0 0.098 1.9~7.4 0. 625
©(x, y): (0, 2.5)~(2, 5)
JbshE x
g sy T 25 16. 9~19. 2 0. 046 1.8~5. 1 0. 443
vyl y
33.3% 4 27 17.9~20.5 0.05 2.0~5.7 0. 459
29 19.0~21.9 0.053 2.2~6.3 0. 468
25 19.0~20. 1 0.019 2.2~4.6 0. 298
50% 27 20.3~21.5 0.019 2.7~5.3 0.271
DOB(x. 3): (0, )~ 2.5) 29 21.7~22.9 0.019 2.9~5.8 0. 277
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