THAINTINT SUT-402-41-36-17

A
ll /4
S AL

SIUNUNTIDY

mswaanszuaviihsignlasszuulassauuaa:

MIANHUT IRV

(Cheap Production of Electrical Energy by the Solar Chimney

System: Numerical Study)

i, as

AYLHIVY

(Y] LY
FInnlnsams
309MaN 119130 A3, NI¥ InTauyTel
AINIPIAINTTVIATINA

=

dnimirimnssumany

1. 5500 833 UNAT

1 ¥ v
2. unaInm

q

Q/

3. 21dud SIunsHen

.o - 2 Qs ) 2 o
1dFuquganyumsIsaarnmiInendumalulaiiqrn3 Yewlszana w.a. 2541-2543
‘ o\ [J v \-d 4 e 1 = 3
paandduihunnuiuiiayeuvesiininlnsnisidunaivedife

BB 2545



UNHnLe

) ¢ A ) o o ] s ]
TaseTisunsunoufiumesiieldd miummmenituntaminis lnadludesaw
t 4
oo Y aa &
uaa Tlsunsufiminsoudlgmluszuuifiansanszuen szuuifaninaedid uazssuunils
aa él Ay ad I4 o Ja Y4
{in Tasadrevuuuiugunadd I hwieagulumsnaumuaumseyfusioyinduia Tuuwu
A uaznaenuveIns Ina nedvesms Ifanudoulaoumaian uazwniveseduiisenn
ms Iduanveslantdgndraswuvues Ianuddgdufiwiiosniiunalnfivuiniou
M3 Inavesszuy msmimmeunseii laodSaeudu (implicit technique) 1usunsnldsunis
naaepuaNugndesdsmilsuiisudasufiinuiufmneuBmguuesilygnunasgu
¥

I o A Q) \: A
a1 11 1a 19 Tdsunsuuddayvinis Inaludaesauunaludnumedie 4 Tasmslaou
winidinesa1e 9 vesszuuldesauuan e Anuduuaas anulnavesmdemsuuan iag

v v dal o Ao ) = &
anugevelaesan wadnin lddeandostudsunamanganguiuuudszsnans Furaq

ar 3 Cs 4 a o

THimudednenmussszuudesasuanluns 1idugunssimadonondandanu Iidfhen

wasuuaas teldnsusamasludnuazddesaumdd gl ldninisvmamasluszuy

[ 3
= - LY

o 4 ¢ 39 by ° v W o L4 o

alimsAnafaiumes o ldTuszuudae Tasnissrasedaumes luidreuuvuiiaes
$ 1 a o { @ 4

Actuator Disk #amash ldssyamnsandandsann idunfigadssuie 58% vomdsnuaay

4 o L. & o o a = v oo
Y9410 FiaeAndeiy Betz’ Limit Fuilutlszdninmgegafmguivesiaiuau



Abstract

A computer program was built to obtain solution to flow in a solar chimney. The program
can solve problems in various coordinates such as cylindrical coordinates, 2-D rectangular
coordinates and one dimension coordinate. The finite-volume methodology was used to discretize
the differential conservation equations of mass, momenta and energy. The heat source term and the
gravitational force term are given special care in the modeling because both are the driving forces of
the solar chimney system. Implicit algorithm was used to obtain numerical solution to the problem
which enables a fast solution procedure. The program was extensively tested and validated against
known theoretical solutions of various flows. By varying various flow parameters, namely, solar
intensity, solar-roof size and chimney height solutions to flows in solar chimpey were obtained. The
results obtained agreed reasonably with the results obtained by using a theoretical model and they
showed the potential of solar chimney as an alternative device for converting solar energy into a
useful form of energy. Then, a turbine was added into the flow field, in order to extract mechanical
energy. from the kinetic energy of the flow. The turbine was modeled as an actuator disk. The results
obtained indicated a maximum energy conversion efficiency of about 58% which is in accord with

the well-known betz’ limit.



