%53 B4 6 PO IR R =54k (H A FHEE M) Vol. 53 No. 6
2021 4F 12 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Dec. 2021

DOI; 10.15986/j. 1006-7930. 2021. 06. 013

MR SIREXEEETRE AR AL T
FR. OMEAL R & RBH. B

(L JESTA R ORGSR RIS TR 5 , L5 1001245 2. BRPTEE T2 A A RA R, BRPT P6% 710068
3. PERGAE TREARARAR . Jbat 100088)

ﬁ%:%mm%ﬁ%ﬁ%ﬁ%&ﬁﬂﬁﬁﬁﬁ,HH&WE%&W%?Mﬁﬁﬁk A 455 [l 4 45 48 9 RE AR A 22 1Y 1) R
P2 A A AR B TR Tz DX, 0 G 30 I R 58 ELAEAS ) SR A it B L A U2 AR KT XU S5 A T B A R . #
%%meﬁMHéﬁﬁﬁﬁéﬁﬂE%ﬁﬁﬁﬁm%ﬁ\EE&M@’F,m%%m 3 R S5 ot ] 38 1 = 0 A A
ﬂ%ﬁ@@@%%&%%%ﬁﬁﬂ‘w.mkﬁ*FEEEMEﬂH%EEMLﬁMM,WMLH%%ﬁmEm%mﬁw
B MAHAZEEEH 0 mm B IIE 40 mm B, % XGHE T 4G PORE R I [B] 33 H0 1.6 h, 4B B AR ME] 3 m/s
IF, 2 0000 4% P 3R B 8] P 2380/ 0.7 by AHAR 2 HE 3 AN I VT 5 Gt R IR P A 28 THT IR #ﬁmﬁmm%mﬁﬁﬁ AH L
TAHAS R N MEHE SR & T L 1A, N RMEIEEIREREAR 1.6 °C; MHAER AR 30 mm; AHAS IR X 4]
LT 34~36 CIHERGERUE R K, H 4. 73, WHECREIT.

KEEWR: A W, RN

FESES: TULL XHRFRERD: A TEHS: 1006-7930(2021)06-0887-10

13
JE

Optimization analysis of thermal insulation performance of
phase change roof in extreme hot-humid region

JING Peng fei' ,XIE Jingchao' ,XU Xin',ZHANG Shao feng® ,CUI Na*
(1. Beijing Key Laboratory of Green Built Environment and Energy Efficient Technology, Beijing University of
Technology, Beijing 100124, China;2. SCEGC Installation Group Co. , Ltd. ,Xi'an 710068, China;
3. China Jingye Engineering Co. , Ltd. ,Beijing 100088, China)

Abstract; In order to comply with the development and sustainable development of islands and reefs in the South
China Sea, in view of the large air conditioning load in the buildings and the poor energy-saving effect of
traditionalenvelope structure in the region, this paper proposes to apply the phase change roof to the region, and
uses the wind tunnel test to explore its heat transfer characteristics under different radiation intensities, phase
change layer thicknesses and horizontal wind speeds, and then, combined with Matlab simulation to further
determine the application form, thickness and phase transition temperature of the phase change layer suitable for
this area. The results show that increasing the radiation intensity can increase the temperature rise rate of the outer
surface of the roof phase change layer at the initial stage of melting and solidification, and increasing the thickness
of phase change layer and wind speed can significantly increase the delay time, but the effect of wind speed on heat
transfer attenuation is not obvious. When the thickness of the phase change layer increases from 0 mm to 40 mm,
the heat transfer delay time at each wind speed increases by an average of 1.6 h. When the wind speed increases from
natural convection to 3 m/s, the heat transfer delay time of the roof decreases by an average of 0. 7 h. When the phase
change layer is on the outdoor side, it can better reduce the internal and external surface temperature and increase the heat
transfer attenuation of the roof. Compared with the phase change layer on the indoor side, the heat transfer attenuation is
increased by 1. 1 times, and the peak temperature of the inner surface is reduced by 1. 6 °C ; the thickness of the phase
change layer should not exceed 30 mmj; when the phase change temperature range is 34 ~ 36 ‘C, the heat transfer
attenuation is the largest, which is 4. 73, and the heat insulation effect is the best.
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