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Parametric Study of Regenerative System with Oxy-Fuel Combustion

Sungkook Hong™" , Dongsoon Noh®, Eunkyung Lee’

ABSTRACT

The aim of this study is to investigate the parametric characteristics on regenerative
system with oxy-fuel combustion by experiment. Regenerative system with a pair of

oxygen burners and regenerators

is used for evaluating regenerator characteristics

according to design parameters such as ball (regenerator medium) size, regenerator
weight, and bypass of exhaust gas. The temperature profiles with time are varied by
ball size and regenerator weight. The bypass of exhaust gas shows that the heat
recovery ratio increases while the regenerating temperature efficiency slightly decreases.

Key Words
ratio

[2-3]. webA, CO, 53t o
g7l A R VeR st
et Zlsde] Alk=sal 9l
ATl E A B SEAN A8
AL FAARA 2T AAE & oY
7HA AA S (S EA 8, A FAD
/AN 54e ARSI 53,
Agorn ZdAE = 7 &
e wAE ddsy] fs ks
AEeto] ol WE FA/A 5

an
(
=

2, oX

g 1 X J
miH

L o
Ty

o

J

R
N
Y
N
Y
2

O & oQ,
Ly
e
o2 g 1
e FlO rﬂbj
Nﬁ Ay o
= 12
= 43

2

o%

o

fuj

fu

rE

o

il

X

4,

o

o
oft
%
2
2
i
£
A pot
12
i
o
[}
o
r
S
Y
2
i
Y
A,

*

G 7lEAdTFd oluA L&A T
A A2, sungkookhong @kier.re kr
TEL : (042)860-3308 FAX : (042)-860-3133

~+

. Regenerative system, Oxy-Fuel, Temperature efficiency, Heat recovery

= . FEAE

7h29k FAkAzbe] g Evd A e
a2 E w7t bypass AHS 9, £
]_

7
7} bypass FZZ 3|5l EZ wjEH

ALEE dRE EAZFAOW A4k
of FEE FHFol THHLEE I
ol2 o4 th¥] 1.4 S IHE FHE
Ao FEA= ALOs7F 95% ol dfrd
9 BS AFESIAT Agxdd sdEHE '
7= 247} 3mm, bmm, 10mme]™, & Y3 5mm
A7) FEA d& F SEA FAE 404g,
606g, 730g= st AHAS FPstATE A,
W7k bypass A-&ARE A= AaHdA
WAH w7t F3 F 20-25%7F bypass 2
AEE AT

Exit

Bypass vaive

Pilot Combustion

chamber Burmer

Hot
exhaust gas

TC
| (Position 1B)
Honeycomb

TC
(Position 1A) |

1
Bpat |

_____

TC T
(Position 2A) (Position 2B)

Cold Oxygen Cold
oxygen | exhaust gas

Switching Switching
vaive Exit vaive

Fig. 1 Schematic diagram of
system with oxy-fuel combustion.
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Fig. 2 Temperature profiles at different ball

diameter conditions (without bypass).

Fig. 2= 2327+ 60
A&t (position 1A, 2A
29} ¥

:
u g

73
9428
A2 ARA

[e)

rfo
F

‘0,
o AN AT
il
Y

4
O o T B

ne H
_>i’,

Jo 0,
~ 2 B
o

¥°,
32
l{ —

S
o

ofr
il

q4s AYye it 2 Aba
Zol Fojd AR ZEEET
Hojxith o714, 3tH A} e, o
A2 aga ], 2 =E94 A
$12] (position 1A, 2A)Z
2 Ao

2 do
¥ o2

> 2L e
o |0 w
o

=
o
Lo

o2
Y
o [

ne = N o bt N
~

= fo ok N a2 rlo
o 1

N

2
0

o
o
fol
o

(1)

mocpo(To.l - To,2)
6:
mccpe(]-'e.l - Te,umb)

1.0 T T T T T T T

(2)

0.9 4

0.8

—&— 10mm (without bypass)

—{1— 10mm (with bypass)

—A— 5mm (without bypass)

—/— 5mm (with bypass)

—&— 3mm (without bypass) u
—O— 3mm (with bypass)

Temperature efficiency
(Regenerating)

0.7

T T T T T T T
30 60 90 120 150 180 210 240

Switching time (Sec)

Fig. 3 Regenerating temperature efficiency at
different ball diameter conditions.
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Fig. 4 Heat recovery ratio at different ball
diameter conditions.
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