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HEAT TRANSFER ON THE COMBUSTION CHAMBER OF A WATER TUBE TYPE BOILER
WITH MULTIPLE BURNERS

I Ahn,*1 S. Hwang,2 J.J. Kim® and S.B. Kang3

Operating medium or large scale industrial boilers in partial load condition, the burner should undergo the
off-design points resulting in poor exhaust gas characteristics. To obtain the stable turn down performance, two or
more burners can be used for the industrial boiler. In case multiple burners are adopted, the heat transfer can be
enhanced by arranging the burners properly. In the present study, numerical simulations have been conducted for
the combustion chamber of a 2 t/h class industrial boiler in order to clarify the heat transfer characteristics at the

combustion chamber.

Key Words : Tube bank(¥H?), Water tube boiler(52H4] 2.2 2]), Heat transfer(E )
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Corr;buson chamber

(b)

Fig. 1 Water tube type boiler with multiple burners; (a)
Streamwise cross-section; (b) Streamwise normal
cross-section
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Fig. 2 Modeling of the combustion chamber of the boiler; (a)
Burner for the present study; (b) Computational domain
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Fig. 3 Flow and thermal fields inside the combustion chamber at
the design condition; (a) Path line; (b) Temperature field
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Fig. 4 Species distribution inside the combustion chamber; (a)
molar concentration of CHy; (b) molar concentration of
co
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(b)

(b)

operating one of two burners; (a) Upper burner on; (b)

Fig. 6 Velocity vectors for the partial load condition by
Lower burner on

Fig. 5 Velocity vectors inside the combustion chamber; (a)
Design operation; (b) 50% partial load operation

A
&

z
=

Am F90 3

oAM=
3

L
L

Bl

F vl

iz
il
8o
!

ol
H

il
}

s
[e]

s
i3

E

K

A

9

(Case A)

=
=
ol

].
o

o

g

5

A
73

i

242}

gt Amel A3 s Y ETRR
°l

3

A A

hva
o

al

8= 49 (Case B) 12

50%%E &
FoAc

5

el

Skis

Fol %

SELE:

o &

3

(Case C)oll o

o
uy

sk

%

=

Y

K

R

P
T

pild

A g
x31 4

el
A7

Al
At

5

e
A

F
o]

13|
wske] Fig. 5 2 Fig 6

CERY

X0
ur
on
l

|
O

ok
LHo
ok
m_.m

Pl

R
0K

o

IH
o+

d
=]
B
Z o
52

Ho &

oF o8

al
=

3

50%= Zo|d
oF3)|#|
Ej

=

HUYE A7)

[e]
A%



O HUE A3 a4 S B A2 dFd 54

A|144, A23, 2009. 6 / 81

T(K)

(@) 2000
300

(b) T(!()zooo
‘ . 300

Fig. 7 Temperature distribution inside the combustion chamber;
(a) Design operation; (b) 50% partial load operation
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Fig. 8 Temperature fields for the partial load condition by
operating one of two burners; (a) Upper burner on; (b)
Lower burner on
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Fig. 9 Heat absorbed at the furnace; (a) Heat in kW; (b)
Normalized by heating value of the fuel; A: Upper side
burner on; B: Lower side burner on; C: Two burners on
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Fig. 10 Molar concentration of CO for partial load operation; (a)
Upper side burner on; (b) Lower side burner on; (¢) Two
burners on
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