KX FH

405 HoM
20194£9 A

ACTA ENERGIAE SOLARIS SINICA

%L' ?& Vol. 40, No. 9

Sep., 2019

XEHS:0254-0096(2019)09-2649-06

13451 % FL K BR AL 2T KU # B SCIR B 5

EEF, & f, k4, A

&, x| An

(VYo N E K E TS %, W EARE R, P59 710055)

i OE ZHAEEAE R — AR R KA SR R B RESS (A, th B B B Bl 23 U2 LI PRl
RN 8 N T 3 SER R 773, 202K BH BE S 2R SEAE AN [R) R PR R R 55 B2 L e B2 AN AR B4V 25 2 L
] AR E DA B B LA A T 00T s A7 B BUE PR X E SE PR RE . 25 SRR H « B R B AR S 56 B T L e
AR TR 5 BE L 1 B 34, 2R G0 A FARICR A KGR E 25 BT, SR O B i 1k 31 75% , Bre s iRLTH 2494 15.0 °C5 IR AR
B R FIXU R 5, 405 3 B XU LA 03 P 08 5 FLARIRU(EL, 7T Ay KB RS A ) S By (R Al

R RFHREMLNE ; PR, SCRWITT; BB ARSI 2L

FESES: TUILL.2 TERARIRAD: A

0 51 §

YRR IR TH A SRR I H 25 R T4
IR BHRE A5 AT A2 R U5 K 28 fiff 3xX — [R) R S R 1Y
o TERBHRERI AR Z A 7 Ah, B2 45 7
B0 BH Y ) S S 485 P Sk B R PR BB B AR ™
R EE S AT, BB AR BUAAR , Herh AR A3 Hiuih S D
FLAT R G S A SR — A A A R T S PR R A S 27
TR EAT, 6T A R T SXOR PRSI 5 1
B2 me HAURYER ZEEFFE S Felix Trombe 1511
1Y T 1967 A BARL 3 (1) Trombe 357, X
R P ) 2 BALHE B U E i o7 A
SEIE ARSI R E P A SR
& WYX JLAN K PH 3% m] A 3008 5 2 PR, Ji A 2
R AR A, (H IR B AR LS M AR JE T A IR X,
DSR4 2= 28 N A5 AU BT E el Y IRl H AR
K BHBE A AT B, 2T K BH % 1T i e 4 2
FE 1 4 3G I SR BB AE A0 SEPRoE &, R 5E — LB [
FOAELBR N H A g T — 22k, n & K
Conversal 23 A] DL R0 [ R R K45 IF IS 1
AEERRCR S Gawlik S5 38 13 550 (E RS 56 1
TR AP Z AL R PR PR RE o o 2 5 0 I 2 35
IR T —SERF 5T, 0 e g AT R BH S 2R S

WFEEE: 2018-12-11

PN IS B VAN T = A N S
ST TR PHAE 2 AL A PR N AL S T sl 72
(EIPHRIETONE 2 S NN Y I PPN |
REBT AT A B PR Al 24 S A FLIE 5K, 52 18 R BH
RESE ARTE AR M T, AR 39 2040 £L 07 30K s A
THNIRBCRIGSE T I, A SO AR 2 2 4L
FH BE BT AT A b R R REREAT S IR AIE ST o 40 BT 2o
TR FHE 22 GE AR AN [ L e J3E AR A Pt g B L 1)
R FF S i B Al W B DL R B LR A L T 4%
AB AT B B K R B PR, 15 H 25 2 B0 3 ML T
BRI R SRR IR WAL, 4518 T K B REHT A

1 KPAIFRIENZR

KB BE BT IRV A S 475 £ AR 3R 48 R B ik
ARG, K HBERT KPR A5 A s el 1 fros. 4k
MAGIEB BRI 2 U B EAL, R
<5 S A B, R T A TR G AR Z L R
BB BAL, LI E N AH K . SRS 5T
$ig 2 TE) B A S R R s R, s R DU ]
B 5 A A R GE A K | TR KL £ K
F o 23 S A IR 23 e KO0 I AR R AR )
SR DU E T TG H 59

E&WAB.: “+=1" EZEESHLTRI(2016YFC0700400) ; EZ AR AHE4: (51678468; 51878532)
BEMEE: TERO984—), B, WL, 2z, W LAESM, FEAFRARRMLEE 5SS )’ . wangdengjia@xauat.edu.cn



2650 XK [H

PN
Tl

1

LBaEfL 2. P 3. =AM 4. =5 E
5. ATEBRMBL 6. S22 7. RUT 8. Za iR s A
E1 KBS I AGE 45 R B

Fig. 1 Solar fresh air preheating wall structure sketch
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Fig. 2 System experiment apparatus and photo
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Fig.3 Schematic diagram of measuring point layout
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Fig. 4  Average surface temperature of heat collecting plate for

different height ratios
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EXPERIMENTAL STUDY ON THERMAL PERFORMANCE OF
NON-UNIFORM POROUS SOLAR FRESH AIR
PREHEATING WALL SYSTEM

Wang Dengjia, Gao Qian, Liu Yanfeng, Liu Yuan, Liu Jiaping
(Western State Key Laboratory of Green Building , Xi’ an University of Architecture & Technology, Xi’an 710055, China)

Abstract: The fresh air preheating wall is a kind of solar wall considering the heating and fresh air preheating
requirements. It consists of an air-infiltrating heat collecting plate, an air layer, an air outlet, and an insulation wall. In
this study, the thermal performance of the solar wall system was analyzed under different hole-opening height and heat
collecting plate height ratios, solar radiation intensities, fan suction speeds and infiltration hole diameters which were
tested in the artificial climate chamber. Results show that, with the increase of solar radiation intensity and the hole-
opening height and heat collecting plate height ratio, the efficiency of the whole system and air temperature are
improved. The collector efficiency can reach 75% , the increase of air temperature at outlet 15 “C. The optimal range of
the fan suction speed and infiltration hole diameter are determined, according to the demand of fresh air temperature and
volume. The work provides the basis for the practical application of the solar wall.

Keywords: solar heating; collector efficiency; experiments; fresh air preheating; non-uniform porous



