madszginmueietigiaanaaisinauiilsinalneaisn 17

15-17 @ANAN 2546 INIAUNIULS

= @ 1 U a = 6 a
ﬂ’ﬁﬂﬂisl"ng:]'ilﬂ‘a’ﬂ'l‘iﬂﬁEILYI@]’]'I&ISI’J%‘YI L‘Ifi&l’]gﬁ&l‘l%‘il,’i] mammammufﬂiaagﬂﬂw

A Study on Optimum Time Cycle of a Fireclay Brick Regenerator

A o £ 1a & _da o £2 a £ o 3
UIFANQ IR ITUN LRIITYRIRG &lI‘l«Lﬁ‘l’l'ﬁ EORNENT]

MAITIAINTINLATBING AmSAINTINEAT ?Wﬁﬂdﬂiﬂi&l%’ﬁ‘ﬂ g1ae

NYILNNY 10330

Ins 218-6642 N385 218-6642 E-mail : fmemtt@eng.chula.ac.th, irachon@hotmail.com, manosit@hotmail.com

Mingsak Tangtakul1 Jirachon Sereewichayasawad2 Manosit Jangjob3

Department of Mechanical Engineering , Faculty of Engineering , Chulalongkorn University
Bangkok 10330 , Thailand
Tel : 218-6642 , Fax : 218-6642 E-mail : fmemtt@eng.chula.ac.th, irachon@hotmail.com, manosit@hotmail.com

Unanta
nsnigansnisiianafeuimanzaulusiamasiass
s i lduSunmanusauinauanld (heat recovery) 11n
& Y o d‘ill o o A a & o )
I lwnwddsaiuilalfuuuitseadendiamans ianuiilgm
° o ' | o A aa o
nmuianufeuaniuzldagarlunielalasazlyd lumped heat
transfer coefficient lun13t18d1assnmianusanlufinasaniy
A o M o ° ° o o
milnadsdayaildnnmadwimazgnibhanuisuifisuiudays
AV o A v P2 o A o
fldnnmenss SsswsnagUlan wevhnsuiusanmils
lunsaauaiuns aliwanzauasinliivSinaanusauiihngy
N - .
AlTUINT% A1ANUAAIALARBUITZRININANITNARBILASHANTT
o . v a & A B ' A =
A msnlngiielnHann deanensivateuwiaziisihnna
vih uaztasnInsinanaimiaantasiauiuaiaelirgazay
anuson ﬁﬂﬁﬁ”ﬂeﬁtﬁmgﬂgﬂmwﬁamauﬁaﬂmmﬁamﬂ“ﬁm
% . i A a 9 o ' A
1149191 (Heating period) w38 aamadgnlwanuiaurauiiazlng

Wfe1thngeadanadn (Cooling period)

v
~

nauazunayliilasinuideigndsliiieysuysedy

i
o °

ANILIAINTITAN IV DI HALTLADS N9 INaLawA N

)y A o o @ <

Asuanas iliedne (Ingzisln) Ssndagiia annslaow
@ o @ a o & a @

Toauaansidunwinala arursaandsurawnisizigawmasla

239

Abstract

A studying on optimum time cycle of a fireclay brick
regenerator will be getting the most heat recovery. Mathematical
model is used to calculate one dimensional transient conduction
problem. Lumped heat transfer coefficient is used to simplify

conduction in direction perpendicular of flow. Experimental result

is used to compare with numerical result. The result is shown
that the time cycle is reduced, which can get more heat recovery
than the time cycle is 30 minutes. Main error is Geometric of
Regenerator which was enclosed by wall before entrance and
after exit terminal. Because of walls made from the same
materials as heat storage unit. From this results, exhaust gas is
cool down because of heat convection to enclosure wall before it
reaches the inlet of heat storage unit (hot period) or fresh air is
heated up because of heat convection from enclosure wall before
it reaches the inlet of heat storage unit (cold period).

In conclusion, This research was sending to the factory
to improve time cycle of thermal regenerator at Thailand

smelting and refining (Thaisarco) Phuket. Operating result is

satisfaction. Its can reduce oil consumption.
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A Heat transfer surface area m’
c Specific heat at constant pressure kJ/kg K
h Modified heat transfer coefficient W/m’ K
k Thermal conductivity W/m K
L Length of unit m
M Total mass of storage material kg
mf Mass of fluid in storage channels kg
my Mass rate of flow kals

Duration of period for regenerator s
T Nondimensional temperature -
t Temperature °c , K
X Axial coordinate m
Greek
n Nondimensional time -
77REG Thermal ratio , dimensionless -

hA
A Reduced length (—— ) -
my €y
f Nondimensional axial distance -
11 Reduced period , dimensionless
— m
hA| P——L
( R
Mm Cm

T Time s
Subscripts
1 Heating Period
2 Cooling Period
f Fluid
fi Fluid at entrance to unit
fo Fluid at exit of one unit
m Storage material

Superscripts
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Heating period for regenerator

Cooling period for regenerator
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