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Comparative experimental analysis of capillary radiant cooling
on indoor environment

Liang Qiujin' . Chen Jinhua® . Duan Kunlin® , Sun Hai' . Han Haoran', Song Jing®
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Abstract; Tests of capillary radiant cooling system in Chongqing were carried out and thermal parameter
were analyzed in conditions of three different capillary laying modes (ceiling, wall and floor) with 18 C
supply water temperature. It concluded that when capillaries were laid on the ceiling, wall and floor
respectively, the average temperature of working area was 26. 27, 27. 22 and 26. 57 °C respectively and the
radiation surface temperature was 20. 96, 21. 14 and 22. 76 °C in turn. By calculation, the PMV of three
conditions was — 0. 27, 0. 32 and — 0. 2 PPD results were 7. 06%, 7.47% and 6. 34% respectively. It
illustrated that all three laying ways at this experimental conditions could meet the air temperature
requirements (no more than 28 ‘C) and PMV, PPD attain thermal environment category 1.
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Fig.1 Experimental room plan (Unit: mm)
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Fig.2 Schematic diagram of cold and heat source
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Table 1 The situation of capillary radiation
Wi B R ) BN/ IME ]
‘ Bk /m MR/
1 B A/m? d/mm d/mm
o) 10.5 1.0X3.5 3 4/4.8 20
R 10.0 1.0X2.5 4 4/4.8 20
b T 10. 5 1.0X3.5 3 4/4.8 20

A0 P TOOR 55 T L Hb TR BRI 5 A TE R
EEL UK 3~K 4 iR,
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Fig.3 The location of capillary

Doy J IV SRS ORI O/ A ¢ ML O U< I 8 3

W2 K10 mm)
ERZ(EMEN,

18]#20 mm)

ERZCEHEM, HE20 mm)
WRIZEERBHS mm)
(a) M

(b) H5mH
FeM)Z R FtAR12 mm)
P2 PR K YBEPH10 mm)
R E A REEE50 mm)

| ERUZCEAE R, [H#E20 mm)
T, e

| il /2 CRAE AR AR 30 mm)
Hit 2

501012

(c¢) Hum
E4 ERAENHUEREE
Fig. 4 The structure drawing of capillary
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Table 2 The running state of experiment system
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Fig.5 Arrangement of temperature measuring points

on the ceiling and ground
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Fg. 6 Arrangement of temperature measuring points

on the left and right wall
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Table 3 Test apparatus
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Fig.7 The outdoor temperature of 3 conditions
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Fig.8 The average temperature of working area of 3 conditions
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Fig. 9 The average relative humidity of working

area of 3 conditions
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Fig. 10 The temperature dew point temperature of 3 conditions
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Fig. 11 Radiation surface temperature in 3 conditions
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Table 4 Radiant cooling surface average temperature
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Fig. 12 The radiation surface thermal imaging of 3 conditions
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Fig. 14 Vertical temperature distribution of 3 conditions
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Table S The indoor vertical disapproval rating of 3 conditions
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Fig. 15 Horizontal temperature distribution of 3 conditions
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