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ABSTRACT
Heat removal from a thermal power plant by using a thermal chimney is a direct air-cooled system to reduce the disadvantages of
the wet-cooling tower system. The air underneath the chimney is heated up by receiving the removed heat from the power plant to
a surface heat exchanger. The heated air flows up the chimney due to a natural convection. The problem of this approach is that
the heat exchanger may be larger and more expensive than the wet-cooling system. Therefore, it must be investigated the viability.
Theoretical analysis was performed by creating a mathematical model to study the effect of design parameters, which are: tube
bundle spaces, tube diameters, tube lengths, and air velocities at the base of the chimney. These parameters should affect the size

of heat exchanger and the total chimney height. In this primary study, the tube bundle of the heat exchanger was an in-line type
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without fining. The results show that the transverse pitch ratio at the first tube-row equal to 3.0 and longitudinal pitch ratio equal
to 1.25 are the best design point. The smaller tubes and higher air velocities can reduce the size of the heat exchanger, but the
chimney height will increase.

KEYWORDS: heat removal; thermal chimney; heat removal with thermal chimney; heat exchanger
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=

M3 mauuugagiing

T,=T (1)

0

Yy A o X a 1o < ¢ o A v A 2 ) o VA v ¥
'f]']ﬂ’]ﬁll']ﬂaﬂllﬂﬁgﬂﬂwuﬂuﬁ\jﬁ'r]ﬂ’]ﬂﬂ']’lnlj'Jf]fuﬂ !ﬂu Vl ‘VIVI'NL"’U']Lﬂi'E—]QLlaﬂL‘]Jaﬂuﬂj’lilﬁﬂu (G]’IELWUQ‘V] 1) PANUUIT

@

o o & -
lRaumandsanu nieaumsauaannuausmniludsil

P :Pl"'%plvlz"'poog% (12)

0

. o a ° A
aUMITDIUL (equatlon of state) ﬂlﬁ]ﬁllﬂﬁq@mﬂ@] 3] ml,mmﬁ 1

P =pRT, (13)

' A = v
2) ﬂ75'ZWEIW"ILILF]58@4!ﬂﬂ41]ﬁﬂuﬂ??ili@u%?ﬂ 1-2

mamuams mavazmsvani/asuanudeulugianms lvarmueseaanalasuanudon 1-2 annsasiuia ldaie
FBMIAIUINUVY cell by cell (@UAITN 7-10) TINAUAUMITHFURUT (collection equation) Vod [17] Fave Idarduls
019 (P, p,, T, 4ag ¥,) NAumn1ian1aeenain cell tube bundles lutnade q soudemnnueennieanilasunnuiou

(A4 2)

& a [ v ' ’
3) M3 'ZWEI!@E'I’J@?W7u%’30ﬂ81’770!‘ll71]ﬁ@\7ﬁ11 2-2

d o

aumsoysnawasa (hilimsdsriuanudon)
0=c, (TZ,—T2)+%(V2? —V22)+g% (14)

= ! Y (1
aumsgdsnNuaunImMatlaosay veg [19]

1

Rz_Pz' ZE

K.V, (15)
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iio P.=P +%P2V22

sy A A I ¢ a o A 2o Y 1 !
NIUATUVNUBDUBIAUNITN (15) Lﬂuwfﬂuﬂlﬂﬁﬂ15QflJuLﬁ‘(’Jﬂ'NiJﬂu!L!E]\?‘Nﬂﬂ?ibl‘ﬁa!a‘(’J'Zl@]'!lﬂlﬂ\iﬂh‘ﬂﬁﬂﬂ@ﬂ@ﬂﬁﬂ\?
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Fwniedi 2" wag K iuaduilse@nsmsgadoineldes dlidwniny 3 dmsunsaivesilass TZ <3 [19]

(2] a
AUMTADIUL (equation of state) UDIUNTYAUAR

P, P,
= (16)
AP AP
aumseysnEuIg
PAN, = p, AN, )

' o 9 o3
4) M3 Inalulaesaw 2" 3 Fmua liilunseyaums: Isentropic process

AUMITNEINU §115UM3 1Mauvy Isentropic

k (P,) VS k (PR A .
|2y |8 -3 8
k_l(p2'j+ > k—l(p3 +gH + > (18)

9 '
v @ =

A = R 9 ' a a A Pt Y Yo
Lu@Qﬂ'lﬂnlllllfnjﬁQW']uﬂ'J']lli@uiuﬂa@qllagmluﬂﬂﬂ']iqfﬂulﬁﬂlu@\iﬂ']ﬂﬂ'ﬂlll?lﬂ ﬂﬁuuﬁmﬂ]jiuluuﬁmﬂ ATUNIT

A a Y] ) v 1w o =< 1 & AQ a
duntnsaudd vz lamadnsmsuaumsndsany 39 lidluaumsndlusase
TUNIT isentropic ﬁ1ﬁ§ﬂllﬁuﬁf;ﬂuﬂa
K K
Pp, =Pp, 19)
gumsanuauananlaielasay

P3=Poo_poog(L+H) (20)

FUMITADIUE B AUHUIN 3

R, = p,RT, 2y
aumsoysnEuIg
Py ANy = AV, (22)

o 1 ' A = Y g Yas ° =~
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N

a a I~} { '
volume method) 11 1 §@ ANa1sms Inadr-eentSuiasaruguian 9 (3o cell Y94 tube bundles) Nau 1y AN 53D

]
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Tae)4n33135v09 Newton-Raphson f47]
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Py Eq.(15)—0
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3. wadwsuazmsenne
3.1 WadWFUIBMUIMUVY cell by cell
msAnEH sz insaranszndes U thesnnmsnlasunlasimsdineseanuud 4 1dun an b d, LV,

uaz 0., Tavldirdun fail

1) a,=15,2.0,2.5,u0¢ 3.0

2) b=1.25,1.5,2.0, 8 3.0

3) d=1.5,2.0,2.5,3.0,3.5,4.0,4.5, 48 5.0 cm

4) L=15,20,25,182 30 m

5) vy =5.0,7.5,10.0,12.5, 15.0, 17.5, 20.0, 22.5, 25.0, 1ag 27.78 m/s

, design

6) 0,=0 (Uaonsa)

A o 9 DR A & o =
NAVINNWITINABDIDDNLLLUL V)’ ﬂgﬂa\iehfﬂa@qauﬂumu’]ﬂ D2 L‘]JuﬂQmiNTl 1

2, design

Y ¥ o ¢ a 4 @ J
ﬂ1§1\1ﬁ 1 ANUTUNUTUBINITUADIDDNLUY V' Auvuaveslassay D,

2, design
Vy' desian (m/s) 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0
D, (m) 40.73 33.26 28.80 25.76 23.51 21.77 20.37 19.20 18.22

{ <3| @ ' o a 4
g‘ﬂ‘ﬁ 8 1T UAI0ENVOINARTUINVOINIT1NIADTDONLLLIL Vz”desig“
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a 1
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0 20 40 60 80 100 120 0 20 40 60 80 100 120
Tube row number (N,;) The tube row number (N, ;)
(M ANUAY (V) ANUHU MUY

60 8.5F

55F

50f

/

Velocity at each tube row outlet (m/s)

Temperature at each tube row outlet (°C)

40 60 80 100 120 0 20 40 60 80 100 120
The tube row number (N, ;) The tube row number (N,;)
() QUi @) ANUGI

sUfis  manszaedvesmguauliavese e naruasoaann)asuanudon

3.2 Nﬁﬂi%ﬂﬂﬂli’)@ﬂ]i]ﬁ!ﬂﬂ%ﬂﬂﬂ!!‘l.l‘lJﬁZTJTJ
{ a o 3 £ '
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