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Heat transfer performance of a photo-thermal Trombe wall system
integrated with building
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(1. School of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan,P. R. China;
2. School of Civil Engineering, Hunan University, Changsha 410000, P. R. China )

Abstract: In order to improve thermal insulation property of building envelope and make the most of solar
energy, a photo-thermal Trombe wall system integrated with building was presented. Experimental wall
and simulation model were established, thus heat transfer performance of the wall system was tested by
experiment and analyzed by simulation. It is found that the thermal insulation property of Trombe wall
performs well in winter. The measured maximum temperatures of the collector, the outside and the inside
of the main layer are 91.3 'C, 57.9 C and 23.4 'C, while the simulated figures are 88.4 C, 58.3 C and
17.2 C respectively. Influenced by solar radiation, there exist vertical temperature differences on every
material layers of the wall system. The measured vertical temperature differences of the collector, the
outside and the inside of the main layer are 17.9 C, 31.7 C and 2.2 C, while the simulated figures are
17.2 'C, 21.9 C and 1.2 C respectively. The vertical temperature difference of each material layer of the

wall system increases with the increase of solar radiation and decreases with the increase of air interlayer

Yrfs B #7:2017-05-04

E&WHE ¥ /4R (2015GK3026)

EEE T B (1971 . 5 Bl 2% . 1 22N GR @ $19 BEAT 5 . E-mail : longjibo2010@126. com,

Received: 2017-05-04

Foundation item; Science and Technology Plan Project of Hunan Province (No. 2015GK3026)

Author brief: Long Jibo (1971-), associate professor, PhD, main research interest; building efficiency, E-mail:
longjibo2010(@126. com.



142 T RERE FHE IR % 40 %
thickness.
Keywords: photo-thermal utilization; Trombe wall; integration; temperature difference; heat

transfer quantity

DGR B — R A 5 A 2 fife e S0 BE A AN BT 3 G
WA R A2t J2 oK PR RE R e s i B AR . o
TR I 2003 0 B 4 45 ) 0 Uk Rl A B R Dl R 3T —
AL AR AP A 2 T PR RE 8 A . D4Rk, BF 5T
N GUOXHEERACR B 5T L AT 43 o 4R B 1 BE BF ST A
TR — IR TE AW 5T . RIS PRI A6 4
AR REIT & 5 R YL AR IR 0 S B Uik
T AR G AR By BT A AR 0 PR
A BBk PR ML O B S — IR 1k BF 5T
Akbarzadeh 2" %t Trombe 5% {4 4 4E 3 437 4 1 17
M, Zalewski 58 4 1) ek iF 19 &2 & Trombe §%
RGeS 7O — R R L e, TEIL
Fah b, 5 B T Ok SR E A PV-
Trombe 5% & %, NI fig L3 1 T K PHAE 2 5 — 14
R B 2 Gilles S 42 1 T KIARBE AR 5 R
TR KA — R AL it SR E AR F 7O PR i —
AL HAR K e . AE SRR R J7 T DL R &2
B FOR A PR UK CRBE (YA R, AR
58 TOLRFAIK 5 PV-Trombe 5 21 & £ AR /9 K BH BE
I sk, X A5 B 5T T K PH BE TR A 5% A Y 3l
R sk kAT RF ST T OK PH R AR AR E AR 4R
S A B (¥ K BH BB R T 3R g A0SR 4 BT T A AR
AR X A BT B 4 45 0 AR T 0 T BB T
25 4 - A5 ot 7 b A R SO 5 T OK B BE 3 Bh
Y E R € S T R R 1 I VN
HA FE B aE RS R KHBEZE & R RCE .

K FHRE A 2803 2 G PR 50— R A R 2
TERE AR AR R I 1 EE AT L LR
— AR B AR B 1 RN T AN AL K FH R A 8K
B A A Y ORUR R B BE R ) — I Bk
A SR TR . JU I AE i [ A8 i X AR
AP AN 224 = ORI R 2 ZR B PR EEOR T HL L I8 B
SR sk VP 2 S 4 I () A0 5 AR A K L 3 U T A
FEASREE AP BT T — R 3B PH 8 A
5508 B P R Y O R — IR AL B R R 2L O X B A
ARG WG PERE AT T RHUDESY .

1 R RGEEN

S — & L Trombe B R G WA 1 i, —
PRALBE R 2R 45 3 S p % 0 B 3% K PH BB 4 #ub | #h

b B JZ | T R AR B B e A AR I S
JE VA 25 IR - K PH e 5 P 2 3 T 28 Uk =
o K BH B B PR I SO B 8 A3 ) 8 2 15 A OK S [
S 75 11 K BERE L 42 0 0 4 T 0 )= 5 T 05 = A T
s AR S S S )2+ I S DR R B R A A L B T i
Xib 0 2 7 A A AR A A

Bl XBRAEERS

Fig. 1 Experimental wall system
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Fig. 2 Schematic diagram of the wall system
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Fig. 3 Schematic diagram of thermal resistances

on each material layer
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Fig. 4 The temperature of each material layer of

the wall system on no-load condition
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Fig. 5§ The temperature difference between top and
bottom measuring point of each material layer of the

wall system on no-load condition
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Fig. 6 Schematic diagram of the wall system model
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Table 1 Physical parameters of each

material layer of the wall system
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Fig. 7 The simulation temperature of each material layer

of the wall system on no-load condition
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Fig. 8 The simulation temperature difference between
top and bottom of each material layer of the wall

system on no-load condition
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Fig. 9 The influence of air interlayer thickness on temperature

difference between inside and outside of the main layer
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The influence of air interlayer thickness on
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