#50% H2m UZ S NS D A N = Vol. 50 No.2
2018427 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2018

DOI;10.11918/j.1ssn.0367-6234.201612128

27 50K D B {4 4 4 BE 1 SRIR B 5

A = - 2 2
FTEE INRE R £ HR
(MR K2 I 25 P ARBE ST B, WA 7K 752 150090)

T . vEAEERKNIEE RS E A MRFEN G, W ERIE R A EE R, T H B K,
THAMENR IS BN RWELRE FAFEE NOBE ER/RNEE, URENREZESHNE, ®
FARMEOAEGEEA BN T ANE S EZINAEZNTEE THRAAEE TR KRR E R K
H31.6°C, L N&EERER24.1C, RKEBE129C,FHEEN184°C, LhEE St EERGEZHN33%C, 4
KIAAERFIEE A 4384 W/m® i LB FHEEAHELRKX 14 C/hENEERXPHANITELEERN, LHhEHEBEEA
52.8% Wy Bt E] W3k B 18 C DL b B b, 37T ALK P S5 A 7 B 1) e 4 RO R A B B E 0, SF ELAE IR T D4 — IR JE K
TR ENRESFEAGERTENEE N, ARHEE NI,

KHEE: RME; ERM; A B a BE A

FE 5 ES: TKS1 AR, A NEHS . 0367-6234(2018)02-0147-05

Experimental study on heating performance of anovel designed Trombe wall

DONG Jiankai, SUN Suyuting, CHEN Zhihua, JIANG Yiqiang

(Institute of Heat Pump and Air Conditioning of Technology, Harbin Institute of Technology, Harbin 150090, China)

Abstract : To solve the drawbacks of the traditional Trombe wall, such as a lag of air heating during the daytime and
heat transfer from hot wall to outside at night, this paper presented a newly designed Trombe wall with the solar
energy absorber inside the interlayer. The temperature variation and thermal performance of the Trombe wall were
analyzed quantitatively by measuring the temperature and solar radiation intensity in the experimental room and
control room with the outdoor environment. The experimental results were obtained by analyzing the data of three
typical outdoor environment days in a row. The results indicated that the maximum temperature difference between the
experimental room and the control room was 3.3 °C. In the experimental room, the maximum and lowest temperatures
were 24.1 °C and 12.9 °C respectively with the average temperature of 18.4 °C, and the maximum temperature of the
air supply was 31.6 °C. The increase rate of air temperature in the experimental room reached 1.4 “C/h under the
average solar radiation intensity of 438.4 W/m’. Within 52.8% of the total time, the temperature in the experimental
room was above 18 °C according to the indoor temperature frequency distribution. The experimental results showed
that the heat gain can be timely delivered to indoor during the daytime, and can maintain a certain level in the night.
Therefore, human body will feel comfortable all day due to the control of the indoor temperature range and the indoor
environment could be improved effectively when using this novel Trombe wall.
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Fig.1 Actual appearance of new designed Trombe wall
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Fig.2  Structure of new designed Trombe wall
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Fig.3 Temperature measuring site arrangement of Trombe wall
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Fig.4 Variation characteristics of outdoor temperature and solar
radiation
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Fig.5 Temperature changes in test room and contrast room
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Fig.6  Distribution frequency of indoor temperature
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Fig.7 Temperature curves of air layer
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