 ——

- @ W

NMSANMINITINENNIRBINTALAL EITNTVR UV AT TINR Y
ANSRUANLURIUBN

UNEIT MYIUT TITURUNS

a a ¢ o o < Y a a o -
Angtinudstivuiifiudiunitisrainsfinsaunangasd gori Aanssumaasuvnindin
a  a -l
MATINIAINSTHIAT BINA
iudfinineds  quRInsainwInende
W.A. 2539
ISBN 974-633-022-5
- = o a a [V o a s
fArAndraniufiaineds qsansalaniinese



A STUDY OF NATURAL CONVECTION OF
AIR MASS THROUGH DUCTS WITH
HEAT FLUX ON THE OUTSIDE WALLS

MISS KANCHANA RIRERMSOONTHORN

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Mechanical Engineering
Graduated School
Chulalongkorn University
1996



WIRANLTINUS miﬁnmm?dfmmmammﬂiﬂaﬁ?mmﬁN'mvi@ A

ANNFAUANLUEIUAN
o U MY FFuguns
DA AAINITNLASEINA
aransemnmn TANANRATIANTE AT, 1A novlsziaty

9 1
inudininenay iansafivinendy aylRWiiuAnednuseriuidugoumiteeanis

AN ANUANgRAI Sy v Tiudia

TN Do

(223A@RT1AN7E] A9 AUR [egasIn)

ATULA TOURARAINYNSE

ADLZNITNNNTARUAINENTINUS

NEOVON o

(229A8R9ANTE AT NES AFtyeynsnd]

TLENUNTINNNG

M nmw",/a?”r]lmmﬁfﬁﬁﬂm

(389A1ANT1A3E A9 NnTia nesinialy)

M 6’-; }'\/9 /J’?Z

(389ANARNIANTH RS ANAT A9faFa)

nITNNIe



a ¢ v e e " a =) d =~ =y ~ ' =
wuwmuauuuwamﬁammuwuﬁmﬂ‘]uﬂsanmmmm‘wmuwumm

[
a

NYAWT TENGUNT  NIANEINTEIEMNIaeINALALSS TN R LT e T AL

ANTBUANUURAUAN ( A-STUDY OF NATURAL CONVECTION OF AIR MASS

W\ TR 4 THROUGH DUCTS WITH HEAT FLUX ON THE OUTSIDE WALLS) 2.9113n®1 : 9A.09,

b
J\—/w‘ WA nasllsuiady | 123 wiln. ISBN 974-633-022-5

a a « o é’ o or = o i %
WeUnusatLN AdRgdsrasAlunsAnsdnsnisluaresennialulaesngseuias
aing  dannsvaresenianisludaefndulnsssusis AUHBINIRIN AN LAN T
ANV LLREINI AN lLLa TN EUaNLa B g luendfedliinnimasaswnadmsnisiva
' o a - i ' s 2
vavemAlulasands IR Ring sauwnvasr s dnaseuaglutag 03,000 wm
d‘ v 2 v a wva é =} a © G
TaeNANEN LAY 0-1,000 w/m Lflummmammuuﬂnumﬂgumms TIHURIANNANDNFEN Tl
' v o o ' i [ \ 2 Y A A
WA WInARUTLLaes AR udwasanngn 1,000 wim u_lummmammaluu@qﬂgumm?
Tneldvaanin veto 1,500 Fms 10 waas uuuaslindmusulses TreAIA NN LgNs e
1aan INKINRNNWURAFULAS 50,60,70 UAZ 80 (LR AT Winu 1,955, 2,237, 2508 uay 2,877

2 ° o o ' | ' ! o
w/m  ANHNANAL ﬂqfwmﬂ@llu')’ﬂﬂ?qﬂ’]?iﬂﬂﬂqﬂl'i«!ﬂ@ﬂ\‘]LL‘UQL‘]_h«l 2 A7U ﬁ'ﬂ ﬂ@@QW@QQ'\uLL@Q

1 '
a « T

anine llRnmuasRnfILa8 N AR TAEUABINAT N LLAIeN Pae] ANURFULAY 0.5x2.0
ANTNINAT TUIATBIBINIA 0.07%0.50 ATWINAT URBIDINIAULIA FTIUIA 0.29%1.0 ANSI9ILAS

YUNATAIBINIA 0.07x0.25 AT ININAT

HAAINNIINARBIAMATNERY 1E9 2712877 Wim® §Rsansiuatesannialudldes
SR GIIERPRC P P T SIIPNS- T YA o8 0.010-0.018 kg/s WA 0.013-0.023 kg/s
WRanifiguiuednanisluagseseainirainnisuanfesniaafiidn 00080016 kals AT
0.008-0.017 kg/s FANSNFL T miduuaNRE Ty fnn19lusra99 N AN UL e IN F T LLas

1 v )
m'ﬁma’w'ﬁmﬁqﬂa’mmmmLLmmw:ﬁmmnmw@“mﬂmﬂmmmmmﬂmﬂuﬂamwﬁqmmm

= rd’ a :I/ { a = 1% a‘ 4!1 ° 1% ' o aal a a é‘
e ldAnfslaIeNIALWIR  Weruduuaaint vinWiusiuge @i gumnfiinau

9/
=

' ¥ - i
gnsnnsluasesenmiIuIssafudulssAndnnegydeansdeuduuufiiaiugng

A = o y aa 4
MAI¥ . 3FnT9uLASavna muNevenan . MNYay %b‘?‘i’l!&mﬁ/f/

-------------------------------------------------------------------------------------------- V""""""""""""""' eeesevecscesssnncssassese
. ; T
i - o
a1y . 3A3033wLA%ee MuNoT001015ENSnmN MVIWVHM
< 4 4 & g4 (s v
Umisanun ... 2538, MYUDFODIITINMISNHI1I N

...........................................



##C616251 .MAJOR MACHANICAL ENGINEERING
KEY WORD: AIR MASS/NATURAL CONVECTION/SOLAR CHIMNEY

KANCHANA RIRERMSOONTHORN : A STUDY OF NATURAL CONVECTION OF AIR
MASS THROUGH DUCTS WITH HEAT FLUX ON THE OUTSIDE WALLS. THESIS
ADVISOR : ASSO.PROF. MANIT THONGPRASERT, Ph.d. 123 pp. ISBN 974-
633-022~5

The objectives of this research are to find mass flow rate in
solar chimney. Mass flow rate in solar chimney occurs naturally due to
air density difference exists between the outside and inside column of
chimney. The range of heat flux is 0-3,000 w/m" ,outdoor test with heat
flux from the Sun(0-1,000 w/m°), indoor test with heat flux from 1light
(more than 1,000w/m®). The experiments to find the mass flow rates are
separated into 2 parts. The first is solar chimney without installed
vertical air shaft and the second is solar chimney with installed
vertical air shaft. Equipment in this research is the solar chimney that
has a collector area of 0.5x2.0 m?> and the plate spacing of 0.07 m. (air
gap between the absorber plate and upper surface of the bottom
insulation), vertical air shaft that has an area 0.29%1.0 m" and for a
duct size of 0.07x0.25 m’.

From experiment with heat flux 271-2,877 w/m°, mass flow rates of
solar chimney without and with vertical air shaft are 0.010-0.018 kg/s
and 0.013-0.023 kg/s respectively. From numerical method, mass flow
rates cf solar chimney without and with vertical air shaft, are
0.008-0.016 kg/s and 0.008-0:017 kg/s respectively. At the same heat
flux, mass flow rate of solar chimney that install vertical air shaft is
greater than mass flow rate of solar chimney that is not install
vertical air shaft. Increasing heat flux, it makes absorber plate
temperature, mass flow rate, and top loss coefficient higher.
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