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Experimental analysis of thermal comfort in the hot-humid
environment with radiant panel workstation

He Meiling . Li Nianping, He Yingdong, He De
(College of Civil Engineering, Hunan University, Changsha 410082, P. R. China)

Abstract: This study focuses on thermal comfort of subjects with radiant panel workstation in hot-humid
environment. The experiments are carried out in the experimental chamber. Thermal sensations of whole
body, head, trunk, upper limb and lower limb of subjects are collected on the basis of seven-scale vote.
The obtained results indicate that the average vote of thermal sensation at 28 ‘C is lower than +0. 2, and
subjects could maintain comfortable condition well with radiant panel workstation (within the 80%
acceptable range of ASHRAE Standard) although indoor environment is as high as 30 C . This study
provides a new way for both extending comfortable temperature range and saving energy in buildings.

Keywords: thermal sensation; thermal comfort; environmental parameter; radiant panel workstation

TEAG G S G RVOEIR AR BEAE AT 3 X . FRS s A R SR 1 i B = N R, A1
AFP A AN SR = BRI . 2 OE BRI A RS R T LRI O B A A Rk
ROEZIES A AR E MRS @ S MRS TR R 7 . R W RE A A AR A iR
OLRE QY B AP I8 19 & N BRI R A W REAE T B ATERR ST I IREE R S i kg

W B HA:2016-07-22
EEUW R HE B ARP=H4 (51578220)
PEE T A1 AT RS (1992-) .2, 3238 N AR I 25 I 057 AT 52 » (E-mail) 280788517 @qq. com,
BV GEEEE) B 284%, W+ 4 i, (E-maiD) linianping@126. com,
Received: 2016-07-22
Foundation item: National Natural Science Foundation of China (No. 51578220)
Author brief: He Meiling (1992-) , main research interest;radiant air conditioning system, (E-mail) 280788517 (@ qq. com.

Li Nianping (corresponding author), professor, doctoral supervisor, (E-mail) linianping@126. com.



12 P RAREHRERE IR

% 39 %

N FE R B M A B 5 116 v 3 85 b X R
(9 SR LU AE X A 25 PR A T AR 2 CH L B
BRI A BN ROk =R R G KR IR
B

N T RN TR ST IR R Y T 1
Rtk T AR R 1 2 5 IT R T MG E 58, Corgnati
S5 A R 4 s AR TR TR R T A 1 A
PRIE S DU S (08 2R e O 28 /0N L A P XL
IV B R AU 55 . Zhao %81 A5 40125 A i 16 6 S5
PV ZR ST R 2 0] A 30 3 N B BRI O B4
B S v 5 s R GEAH H B AT v 1) RE AR AN &
HEVE . Tmanari 5 38 3 525 08 FU AR BT T 76 SR AN S
R 0T L 2 3R B 5 R O AR R R O R A B O A
Ve PRIEETR T 1 JE DG T X 9L S R R T B T O
Kitagawa 1 % BUAE 58 568 PRIEE o L 38 2 42 5 X
AT DA SRR RN AR 1 PR DT A R 4R 5 TR
EPE. S E X AR I 4 A B KR S8
2 07 K47 TSR oe . RN R G HA — %
9 2 V8 AR AN DURE TG AP BB O R 9 2K L OF
HAEA R IR e B B 4 2 SR . s s
AU E R CFD BRI 15 2 T A [ 48 5 A fir
3 A PR B0 v B v B8 0 B 38 N BB I3 20 A
0L LA B B o B0 &7 il #0058 . IR WF 98 3R L s
235 R G BRI A B 1 L AR A7 AE LU 1] AL
DBFE 25 fE ASHRAE &7 38 i [l 1 - % $48
PRBE N 4 O 25 R 04 T 35 R 5T B D5 2) 2 R B X
0 S R AR BT 9 BF 5 9 B SR R AR O B . SOk
[13-19 T3 B XU PR B 4 Jay 5 Y PR 5 15
R BB A7 A2 K 1 . Sakoi 487 i 7E A IR
BN Y ) S 6 o b B ke 8 HICBA i R N TR
T ER A A SR SR . TR T A A 0 AR B
Hh L S L R AR AT O L D 3 T B AR
1 KT I T

BB LA — o B T S A R R e B (AR
i PR AN A 25 ) Sy S L F 5 4 I O 8 36
B i AR EFIE P . W58 A 9 R SE N D EREE S
R ATl SR RAT T A M B ATl X 3R 2
T PR A R e B R JR) 8 B JRE AR DL I 5 X
R B X EE W 5 2B R A s R R G R i e X
B v PR R I N B IR I TR RO

| SRR ERIEHE

L1 ZWRREEZLE
SRR R e N DRI S N AT SR

BN LR T — T T A A s R i 2 (2
MDA E VAR AN 8 S AR D T AL 1 e Al A
SRLTAT S AR TR T S B S AR B R A T AL v
IR AL AR HEAE R VR 7K o S T 18] L T3 194 4 2 Al Al
T it B2 P A A 24 C W R T AR S A Al T i 2 [] B
B SR E NI TR E N 26.28.30 CLix
REASMAREEILE 173 B EILE 2, 28
FENHERARES O SO —ES W R .

e LBAE 2 BHE,3. 54 BRI RS S 6. £ T
B B 7. S T T PR 8. 5 T A D B AR 9. 5 T 22 DU B AR

B1 IfuEHTALHREE

Fig. 1 Schematic of radiant cooling workstation
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Fig. 2 Diagram of radiant cooling workstation
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Table 1 Scale of thermal sensation
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Thermal sensation of head over time
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Fig. 4 Thermal sensation of trunk over time
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Fig. 5 Thermal sensation of upper limb over time
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Fig. 6 Thermal sensation of lower limb over time
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Fig. 7 Overall thermal sensation over time
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Fig. 8 Overall and local thermal sensation

in steady-state condition at 26 ‘C
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Fig. 9 Overall and local thermal sensation in

steady-state condition at 28 ‘C
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Fig. 10 Overall and local thermal sensation

in steady-state condition at 30 C
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Fig. 11 Average HVAC energy saving in different climates
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