B51E HoW B o X @ K F F R Vol.51 No. 9
2017 4£ 9 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Sep. 2017

DOI. 10.7652/xjtuxb201709014

EA4 0 R G TR AR AT E AT 5

RIEA L RIS AL BT Gk, BURK, firi
(L. V4% 5230 K N BB S H TR 2B, 710049, i, 2. pRPAGH EH A SRR TRER
BTG, 710018, P42e; 3. 4B PR R A REIR S 3 ) TR A e, 430074, 3O

WE: ATENARBHEA TR ZRTOARBATE R, T8RS T & A6 45 ALt AT
TN EMUTARKTFHE TR KFTARZARRET BT ARAZTILE RAFEMH X
., FHRABMEABEMEREN . ERABRLTRARZAT ARKAERIR(PMV) 5 AR R HHK
REZRBEABIFHEBEX R AR IZEREX Z T RARSCFH 09 A B A4 AR AT E AT
M s AREE S AT AR A TS AATE R AR A A RO E X AP ARE R TARK TR
STRATERA A, AR, ERIEAKKAERGAM E, TRBIR ZARBHTARKE
Yo Bp AR AR AR A F R AR LR AR K 69 4B K5k B AR VAR AR 09 4B 4T KSR B E AR B 00 3 KGR LK
iR B AT AR, R R T AR A TR R AN AT ER TN R RAALTRBELT,
KER: BHEATRARAE ARRGEE ARK T4 ZRBKE

FESES: TUS XXEtrEMm: A XEHS: 0253-987X(2017)09-0098-08

Investigation on Human Body Thermal Comfort under
Radiative Cooling Air Conditioning System

GAO Song', ZHAO Min*, LI Yang’, WANG Yuang', MENG Xiangzhao'*,
GU Zhaolin'?, JIN Liwen'’

(1. School of Human Settlements and Civil Engineering., Xi’an Jiaotong University, Xi’an 710049, China;
2. Shaanxi Engineering Research Center of Building Environment and Energy., Xi’an 710018, China;
3. School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To explore the human body thermal comfort under radiative cooling air conditioning
system, the heat transfer mechanism of radiative cooling air conditioning system is investigated.
The relationship of the thermal comfort indicator with the human body’s sensible heat loss and
the ratio of radiative heat loss to convective heat loss is achieved. Both experimental and
numerical results show that the human body thermal comfort index, i.e., predicted mean vote
(PMV), is approximately linear with the sensible heat loss of human body under the radiative
cooling air conditioning system. Thus, the human body thermal comfort could be directly
evaluated by the human body thermal balance according to the obtained linear relationship.
Furthermore, it is found that the ratio of radiative heat loss to convective heat loss of human body
has no effect on PMV. Therefore, on the basis of maintaining human body thermal comfort, it is
conceivable that the higher ratio of radiative heat loss to convective heat loss, which means larger

radiative area or higher air supply temperature, could be beneficial to energy conservation. This
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study may provide a reference for both assessment of human body thermal comfort and system

design of radiative cooling air conditioning system.

Keywords: radiative cooling air conditioning system; human body thermal comfort; human body

thermal balance; sensible heat loss
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