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Performance Analysis on Capillary Radiant Heating
Systems in the Village of Chongqing

YANG Chang, WANG Yan, LIU Meng
(Chongging University,Faculty of Urban Construction and Environment Engineering,Chongging
400030)

Abstract: Taking enclosure structure characteristics of Chongqing rural building into account,
temperature distributions of indoor heating are learned through the field measurement, whose
operation conditions are different water supply temperatures (35 °C, 40 “Cand 45 °C) of the
capillary floor radiant and wind patterns under different set temperatures (22 °C, 18 “Cand 26 °C)
of the traditional air conditioning. A comparison of several typical heating characteristics of the
indoor thermal distribution show that the thermal comfort of capillary floor radiant heating system
is higher than air conditioning, whose vertical temperature difference is less than 4 °C;Indoor
temperature attenuates slowly after shutdown, getting only 1 ~ 4 °C decline after 5 hours.; Under
the condition of similar enclosure structure performance, every plane can achieve minimum
standards for design temperature of indoor heating when the water temperature is 40 °C.

Key words: building energy efficiency technology and engineering; capillary radiant heating;
villages; field measurement; thermal comfort
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Fig. 1 Diagram of air source heat pumps capillary tube radiation heating system
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Fig. 2 Floor plan of capillary floor radiant heating test room
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Tab.1 Test conditions
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Tab.2 Test equipment and precision tables
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Fig. 3.The temperature variation of indoor air temperature when the water supply temperature is 35°C
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Fig. 4.The temperature variation of indoor air temperature when the water supply temperature is 40°C
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Fig. 5.The temperature variation of indoor air temperature when the water supply temperature is 45°C
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Fig.6 Startup time under different operation conditions
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Fig.7 Temperature difference of supply and return water under different operation conditions
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Fig.8 The stable time of floor temperature under different operation conditions
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Fig.9 The change of the temperature rise rate when the water supply temperature is 40°C

14

12 4\
10

3

mHEETH
.

\
L m\
: \Qkfﬁl
Pl A=

=
5 8:15 845 g:15 9:45 10:15 10:45 11:15 11:45 12:15
LEE]
——17m —E—11m 0.1m

B 10 =R ERE 22C LR TR FHRRT U IFR
Fig.10 The change of the temperature rise rate when air conditioning setting temperature is 22°C
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Fig.12 Vertical distribution of planar temperature under air conditioning heating condition
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Fig.13 The degradation of temperature when the water supply temperature is 40°C
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