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Fig.1 Schematic of a composite wall

solar collector with a porous absorber

BEEWB: EXAREAL(50376015); R HEHMWE; bW ER L WERHH
WIREE: BHE(1968—), 5 L BIHE, FEAES AN BPOERERRENAFTHTR . weichend6@ sina. com



238 B B AN RAREERA SRR ERSH 221

e S owd o) 2, o)
+3r(5) (2)
d d d d d d d
f*‘%*%zﬂ(”fzhfy(#?y“
«Dgﬁ(T‘Tc) (3)

AR

aT) ar 3T, a3, T, 2
a:—g;—-+pc(u 5; +li§;) =;§;(k 5;)-+§;
ar
(kay) 4)

1.3 EZANEKRE
RRAGEAEANEEN RS ZAAN
BRERBEHNIER I LR W, ERREAEAH
eGSR R EEN - REEE, 20
FRE#E X Brinkman-ForchHeimer Extended Darcy
ﬁ@[ﬂo
a2 ), K
duy %

- du
PR P T
djgﬁﬁ.e a'l' +6(Ud ax +vd ay)

=0 (5)

_ 9,9, ey 3 Juy
= "3x tanHag, ) (ke

py ol
K+JI—(|vd[ud (6)

dy dy dy
P7% 0 _Yd 9
0 aZ' + 6 (ud ax +'l)d ay

__ 9,9, vy 3, dvg
- ax+ax(/4‘d’ax)+ay(ﬂeﬁ'ay)

%+%‘9|;:|vd+pgp(r-n) (7)
aT

BRTE: (). 57 + (s + 10 1) =
Tlhagy) + 35 (ka) (8)
HA, uy v, FHERERBHETEEE; 0.
ke BRI A BB %
MSHRH; K. C— A HRTRABNBEER M

WREGE, k,— AR RRTESNERBH AR
&; db_ﬂ%o

ka=(1-0)k,+6k,, po=p/0, K=

&6
175(1-8)*’

1.75 g2
V175

1.4 ARFHRMBFE

1) R ER 4 &3 MU E W BB R A 2R 1 -

oAy Gan + Qgiy + O+ Qe + Qe =0 (9)

AF, o KHARRE; 7,4, HINEE
B R PR ST R R BORSN R R Qp— B
152 £L 58 2 18] B0 Sh B 20 b B AR BT R W Y
B Qu—BHEREASXE Z A NEFHAE;
Quo~ Qu—— A HINFHER S TS FHRSBAE
HEZHZ I RBAE,

2) SRR RS R TR MR

T
x=hy, KoAy T2 =07,Cundy + 0+ Qg (10)

A, 817, A, HIRAERZ REX K FHE
SRR AR BB K RS B R R %
HE; T,—RARRERE; 0,—FHRERE
SR Z (] 58 5 B 3 P 8RB R T AR
B;0,— BN R SFHRZ B = HXR
BAE b, — B AERRHRE LT,

HE&MHF:

UIz=hp- =u|x=h; ’ le:hp— =v|x=hp+ > p|x=hp- =

du dy

aud a'l)d
—p(a—y +3,)

plx:h; s #m(a—y +E) -
3) 7 RA B LA FUK PR AR R i AR
AR S L

aTS lo
KwAw—a——;au—'_'Qs_wallo'FQs_wallp (11)

A, KA T BN SR SR R
ERMBEEARRE; 0, w—BESARAS S
NREREZFANZSHRMAE; Q, 0 FHHIR
HSEZANFRAREZ A MBS EHRE, EHlE

LI BUK P BB SR i ML P4
4)E PARIIR R BRI B AT A -

ERBBARE KA, 20, (1)

x=h"
P

ﬂ’é%}i‘:—:(pcv)ag—;‘% Quar + Q. v (13)

EH, T, vt~ T s V—S3 BRI RE G R HIR
B Q, o BRI SHEARENIGRMIE;
Quu— 5 15 55 Ik 7 1% 41 3Lt 8% 4k P4 2% T ) 6 34
B B BER V=30,

5) B R TR AR B A Haa R




222 x M ¥ 9%
. — BANRERERE

6) Bk - RREEINRRAGRERA

r=0,T=const, u=0,v =0, Pl -

AP 3

NEEEEY, 0 EREENEE

= T g 50|
T,(t)=T,+ Ta,cos[l—z(r—l4)] (14) g i
Gm(r)=zmsin(ﬁn),(a<r<b) (15) i
AP, T, T,— I AFESRGHEHE. A 10]

W8 ; Co,—— KM B B MR KME; o b—2 5
FHE, HERZ, AXEREITE, IRAE3H
T To\Gona b 2351 10°C,5C . 400W/m . 6:00,
18:00,

8) LA HENZE RE R R BTN S
5.

RHEY . 0 =2635kg/m’ , ¢ = 7320/ (kg'K),

K=5.17W/(m*K)

BELS . p =2250kg/m’ , ¢ = 837)/(kg'K),

K=1.5W/(m*K)

KA p = 2650kg/m’, ¢ = 840)/ (kg-K),

K=2.7W/(m*K)

pro K—RHIREE AARRGE, EHR
R ARRLR, BN RERENAES, R
REANREMZ SN KBAMARE, LBR
B B 1)<

2 WETRSHERTE

PEH R GRS A BOKHREERE
WREATEARERSRAOEH, AERAZT
SR BT, B (A K B 45s, BE T ER A
HRENME

HE 2 T, B RRES, SN REREER
T BEAH AR, 6 AR SRR B R AT R R R
FlHEEER THRE, X TEMREREREA
NEERERE, MEARORERENTE, X
KFRGESE N R AR E R, AR NAE
Bk, B4 RIBRER. SEME S0 R
SR, R S A2 FRE N ERERE
BRI, R SRR EHERK, H
BRGEE S#MB SN RERMERNRE MR
KB EMEIE 5Co

20 40 60 80 100 120

i 18] /h

B2 ZNEERERT, MR R
SREAMBENRARERAS AT

SRE N IR AR E AR R
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Fig.3 Development of fluid and temperature field with time for the separated composite solar wall with porous absorber
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Fig.4 Development of fluid and temperature field with time for the separated composite solar wall with porous absorber
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ANALYSIS OF THE HEAT TRANSFER AND FLOW IN SOLAR
COMPOSITE WALL WITH POROUS ABSORBER

Chen Wei', Liu Wei’
(1. Department of Energy and Power, Shanghai Maritime University , Shanghai 200135, China;
2. School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The heat transfer and flow in the solar composite wall with porous absorber were studied in the paper. The un-
steady numerical simulation was employed to analyze the performance of the flow and temperature field in the composite
solar wall. The overplus heat was stored within the porous absorber during solar radiation and there was stratification in
the porous layer and the porous absorber works as thermal insulator to some extent when no sunshine was available. The
influence of particle size, porosity, thermal conductivity of porous absorber and its position in the solar composite wall on
the heating room temperature is significant. The results show that all these factors should be taken into account for a bet-

ter design of a heating system.

Keywords: solar energy; heating wall; porous medium; heat transfer and flow



