25 2 Vol 25, No. 2
2004 4 ACTA ENERGIAE SOLARIS SINICA Apr., 2004
: 02540096 (2004) 02-0263-06
> A
BHA, T &
( 230027)
Schliach 30MW s
1%.
. TKS11 : A
0 J. Schliach R
e , ; Schliach 30M W
. J. Schliach ,
{The Solar Chimney» o
, 80 1
(BMFT) , I.
150 (M anzanres) X A
50k W —~
1982 , 1983 ~ 1986 /Alﬁllﬂﬂ&l
, 1986~ 1989 -
X, 1738 T —
o ’ PR oo i
: . 1982 : L KHigtka
15000h. : M\«'é/
-
, J. Schliach s
1
’ 5% ° Fig 1 Schematic of the solan chimney
5 J. Schliach 10 20 eleciric generation system
kW 1989 15
90 3 :
( ) 200M W ( )~
, 5 . —
10 ,

: 2003-12-16



264 25
11 [9]. ,
5 Ub
T Tout- )
m’ cpa 9
O = incp( Tow— Te=) = incy AT (1) (3) 6
o . . A
m — pnul Vnul A(;h (2) pout V(gf(icp T _ F,[(Ta)eﬁi ljzéT]
5 Oout T out ,  Vout “
( ) , Ach G( )
o ! TA ) eff U
Vow = F A“’"[A—Ti 3] \( Coud ency) (8)
G,
Amﬂa ncull l
_ F_ LOH o U
1 - Pout VoutActh AT (3) Vout o poutcp( A )(Z 2) (9)
coll —
GAcoll B G( TOL) i
H-W-B ) ncoll : AT °
U Te_ Too
~qcu]] - ( 'C'O() eff ( G (4)
(TQ) err—— ) Tout
H U— A]1: ( Touti
» Te
F, ’
T T. ;
Tow+ T oo
T="y (3) H’
F Ap JH[ 0.— 0(y) (10)
A - & —HYy
nco“: F’[(Ta)eff*(é—c;]] (6) 0
, O(y) y
F
[9] ’ B
N
P = hihet he Ui+ heh,+ hehe 0 IdT |p
(Uit ot ho) (Up+hot hy) — , B=VT. B : p
(7
0 T
J de :fj BAdT =—0B(T— T-)
y o O(TH T (Tt T e T
T Vet 1/ec— 1
hc he P — 0 = H?( T— Too) ( 11)
D) Ul Ub 1

B = WJ PBdT



2 265
(11) (10, 0. et
" P
=g [BT—19]dy (12 ="y (19)
T y ; (1)~ (16) (18) (D). (16) (18)
() (b)
o _H—y _ 1 P H
T Te= Touw— Teo 13 h= - &
(J/) H ( t ) ( ) n(,h 2 puu[ cp Too (20)
(13) (12), , 17 ,
Mo = 57 (20)
m EB ” p B T‘DC T & Cp Too
[10]
1 ( Touti Too) 1 AT H TDOO Tldl H T\’Xd
AP = S 0ogH — 77 = 5 PeogH 7 o
2778 Teo 2778 T o (200 (20) . T.=20C
(14) Ton=55C |, Mu=056M c.
, H , 1.3
TCX) o P[()[ 2 m
P = AP * Vou ° Ach (15) Vout
4 Wid - % L V(%ut - %poutAch Vzul (21)
W:Plol:%mVnulzz s
Wi,
%[ pout ° Ach ° Vout:l ° Vgut (16)
Vout/3 °
Vou = [28P/ Ooud] ? (17) (12
(14) . » W = 25040 Vi (22)
Vout - |:_XgH A_T] (18) W w- CP
Pom T o max id )
() _ Waw 16
CP W 7 0. 593 (23)
R Oout, Ap (14)
AP’ AT , Wmax - (CP) nmll ° nch ° Amll ° G (24')
= P gl T (14) T,
Vout
y . |:2 H A]] vz 18 / Wsys“max - (CP) n(‘oll ° nch ° nwl ° Amll ° G
gH 7 (18) (25)
Schhach Vouto 2
7-=20C 71,=57T ( Ar=35%
: (18)  (18)"
(11 /
N V our=1.34 Vout. ) B :
(Schliach 1000 ,
600 ,

)s



266

25
, ( Ny s
? ’ WS s‘max
TLYs: ;1— :( CP) ° n(:{)ll ° T]ch ° let (26)
—  http: //www. sbp. com) ; GA w1
(CP) - nwl
s ( nuo]] ° nch) ° Schliach
, , Mo 0.6 (
, 2002 , , .
1000 kW ( . AT= ( Touw— T~)
1820 kW). 30~40C L8 , . (20) '
s 5 n,ch :
B ! :g Hch:9. 81><750:
, T = T ~ 1005 % 293~ 0 0%
N (M. M'a) = 0. 6X 0. 025 = 0. 015
6000K, ( Exergy) , ( ) (G
; ( * Aeoll) ; Nl
) 30 ~ 40 C, O (G°Aw)
Neol, 20ds ,
T)GO“ GA mlll: 1— T/ TOlll:l
’ ’ CO. n - 27
T)syst 1 %o T) L 2nd GACOHI: 1— T/ Tguﬂ] ( )
SChll&Ch 3OMW Tsun (
° H — ) );
750m, Deot = 2200m, At = STTIK, Tou— 328K, Tt 0.6
3751000m>, G= 1000W/m’, T..=20C=293K, T-=293K , Mo, 2a  0.067.
nwt:(). 8, T)Goll: 0. 6, Cp— 1005_]/ kg ° s
K. g=9.81m/s’, cP=2 /
3. n ch B
!
( 2'0) , ( 25) N Schliach Tl (;h, 2nd
: ! _ Men _ 0.025 ~~
5 0 815 750 Voo = =7 7] ~ Di—23zd 025
Wosms = 510-9) 1005 23] (09 3

(3751000) (1000) = 30MW

w
_ sysmax o 0
Tlsys GAm]l =0 8A
(CP) =0.593

(20) (25),



2 : 267

p—
—
e —
> S
. Schliach , 60— N
0 —
) L
Nep——
> My —
> o . —
1% [ |
° [1] Pasumarthi N, Sherif S A. Experimenta and theoreti-
cal performance of a demonstration solar chimney model
? —Part [ : Mathematical model development [ J]. Int
J of Energy Research, 1998, 22; 277—288.
[2] Pasumarthi N, Sherif S A. Experimental and theoreti-

Ao cal performance of a demonstration solar chimney model
Aar— —Part I[: Expermental and theoretical results and e-

cp conomic analysis [ J] . Int of Energy Research, 1998,
P— : (23) 22, 43—461.

F— [3 Lodhi M A K. Application of helio-aero-gravity concept

s in producing energy and suppressing pollution [ J] Ener-

:[;: gy Conversion & Management, 1999, 40. 407—421.

[ 4] ) ,

he []]. , 2003. 24

e (3): 408—412.

" 151 S

me (5. , 2003, 24 (4): 565—560.

T L6 L
P [A]. 21

0— [C]. : . 2003,

T 471—474.

" 17 , ,

T ( ) [A]. 21 [cl.

T , 2003, 475—478.

U— [§ Schliach J. The solar chimney: electricity from the sum
Upy— [M], Germany Maurer C, Geisilingen, 1995.

U— [9 Duffie ] A, Beckman W A. Solar Engineering of Ther-
Vaw— mal Processes, 2nd edition [ M]. N Y John Wiley &
Wa— [ Sons, Inc1991. 296—298.

W™ [1Q Thomas L C. Heat Transfer [ M] . Englewood Cliffs,
Wesma™ New Jersey, Prentice Hall, 1992.
[17 Reider J F K, Rabl A. Heating and Cooling of Build-
ings[M]. N Y: McGraw-Hill, Inc, 1994
o [12 Renz J H K. Energy-Conversion and Utilization, 2nd




268 25

Edition [ M] . Boston: Allyn and Bacom, Inc, 1984. Analysis [ M] . London: Butterworths Scientific Publ,
[ 13 Bruges E A. Avallable Energy and the Second Law 1959.

SOLAR CHIMNEY ELECTRIC GENERATING SYSTEM AND ANALYSIS OF
ITS INTRINSIC THERMODYNAMIC DEFECT

Ge Xinshi, Ye Hong
( Department of Thermal Science and Energy Engineering, University of Sciene and Technology of China, Hefei 230026, China)

Abstract: The principle of the solar chimney electric generation system (SCEGS) is described in the paper. It
is shown that there are two methods to calculate the pressure difference caused by the density difference of the
air and the calculated results are different, it results in different evaluation of the system performance. Based on
the design parameters for a 30MW power station given by Schliach the efficiency of the assemble consisting of
the solar collection canopy and chimney and the exergy efficiency both the solar collection canopy and chimney
are determined. It is worthy to note that the SECEGS is essential a solar thermal power station, so it is re-
stricted by the thermody namics laws. Since the temperature of the heat source (the warm air provided by the
solar collection canopy) is very low, it seems that the system efficiency can not be higher than 1% even in very
favorable conditions.

Keywords: solar chimney; solar thermal power; exergy efficiency
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