Journal of Energy and Environment Technology

http://jeet.siamtechu.net Rsearch Article

o a ¢ 1 3’
RUUTIRDINIABAAIFAIVAINITLR TRAUASNITOLNANNI DM I URN D AN WISanlae

n’mmlmﬂui’ﬁqwqmmnaé’uﬁﬂmamﬂwamamﬁ”m%am'ﬁaaai'mlfluﬁ“amz

Mathematical Model of Combustion and Heat Transfer in Boiler

by Reciprocating Combustion of fuel gas in Porous Medium

gnaa uvdy
‘V\é“ﬂgmﬂ’ﬁ'«n”@miwé‘amul,l,azﬁaLn@é’au UaINeNae Inenaunaluladzeia NIINWY
10600

Thakrit Panklib
Energy and Environmental Management Program, Graduate School, Siam Technology

College, Bangkok, 10600

UNAnLa
A & a o a &% ' o RS o a

nuwitiidunmsfinsmainddudininstomanuieugrisiuiulavaidbinaiia
ML MASTLUY multiphase combustion aAAINa1INTEYN lalaansin IndiTaiwasunal
TRAWIU (porous medium) NuaNNTauniiviaiiiuagnolu adrglsfianumaenndluiag
wintgsiitadrnandsldldasumaudlandagudmafsinutsmshaunduauest
nafe anuTvadledfiihgiasmn ndlidadesnsiingangiivasnisen indddrdda o
Iganudigaiuldazfianmahey Blow off) vasiarln uazliauny aflvzimisamdand
Aanusaund 9la dymeasnanud luldlasldinafianissaufianiansinavaslodadadu
FIAIZUNUMITIALLLMAAEY Nsdnsisulasmsansuuuiaeiniadiamaas wazur

A ad a o . A A = a Aa (3 1 [l
gumslasseidouiTiFeaalas (numerical method) LWaNazAn®18 NEWaRIAILLTAN 9 LT
= a A o A a . .
ANSINTInavedtad nafltlunsnaufienslunsinavesled 61 equivalence ratio 1w
v A& ' [ [ @ ' .. { o 1
du Sedanadalaseainennuiaumeluvasiagwiniazel net radiative heat flux finsz¥inda
faviasi annmisinswu lasminivguinanlslunssaundmiafiamansinazasled
athamnzautwi ldzuumansnn iwlladnidannslwadhgszuuge g ldlagld  Blow
1 v Y a QF 1 v { 1

off uazganhszuuman nduoynamadsinn lasudedninsdiomanuiauigindy

a vd] 1A @ A o ' a =2 oA dA
nydiman bl lifiTagwan@udniswmnanuianatnade) 3 fis 5 wih Aanluinmmansaes
@8N

Keywords: 18QW3%h MItnuinanuiam ML Tnad

JEET 2014; 1(2): 79-92.



uuudinasnadiamaaivain e ndiaematioinaanasany 3nna Uuady

http://jeet.siamtechu.net

Abstract

This paper presents the study of heat transfer enhancement to cooling water pipe by
using multiphase combustion technique. This can be done by using One way flow
combustion (OWFC) in a porous medium at which a water tube is inserted. The OWFC
yields higher heat transfer coefficient than the single-phase system. However, The OWFC
has a problem concerning a narrow operating range, which has not been solved yet. If
supply velocity is higher than a limit value the flame blow-off occurs. This problem can be
solved by using a cyclic flow reversal of combustion (CFRC) technique in a porous medium
instead of one way flow combustion. Mathematical model of the combustion system is
formulated and solved by a numerical method. Attention was focused on the influence of the
dominating parameters, i.e., flow velocity, half period and equivalence ratio on the formation
of temperature profiles in the porous body. Results show that by changing the flow direction
of the mixture a regular time interval, the combustion system could be operated at relatively
high flow velocity without a flame blow-off when compared with the OWFC system. The
yielded heat transfer coefficient for the CFRC system is higher than that of the combustion
system without the porous medium by a factor of 3 to 5 at the same operating condition.
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5.2 Gas phase equation

(X1 < x <x2)
2

oT oT oT
PCp ngpucp a_x = kaX—ZJrhoW—hpnpAp(T—Ts)
®)
2K
w
_(b o (T-Tyw)

(0 < x < x1) bR (X2 < x < Xe)

2
oT oT o°T
pCpE‘FpUCp& = ky"’how—hpnpAp(T—Ts) (6)
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5.4 Radiative heat flux
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