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Abstract

A recuperative burner in the capacity of 400kW was designed using the design data

from the experimental results. Performance tests on this burner were made. The exhaust

gas analysis, including NOX, the measurement of the flame temperature and velocity in

the recuperative burner were the main topics of hot combustion tests.

Design data from the experimental results are the gas velocity, air velocity, the tip

location of gas nozzle and the dimension of furnace. In view of uniform temperature

distribution and thermal efficiency, it is appropriate to maintain the furnace pressure at

2-3mmAq.
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Fig. 1 Schematic of recuperative burner
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HOT COMBUSTOR FOR RECUPERATIVE BURNER
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Fig. 3 Experimental furnace
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Fig. 4 Temperature and velocity field in furnace

2000

——  WallTemp.
—.— R= 0

Power : 400 kW

Fuel Air Ralio : 1.05 —."' L

- ——

——
—C—

Temperature (¢ C)

0 1,000 2000 - 3,000 4,000

Axial distance (mm )

Fig.5 Temperature variation with axial distance

239 YxF JNLEE 1650C2 = U39



4 - du-Fgd-3 &

BdL8A

HUE A A (Fig1-@)2 71Fo2 39 x Zdo] 4
F x = 120mm 24 YelRo §4£& 348 x
= 285, 700, 1115mmolA FAle] EAsgem x =
285mmol A & E 50~55 m/sE VeI
Fig. 5& §%&d B o 2=2XE g
Y gk =¥uLEE x= 120, 655, 1850, 3450
mm 4T dlelA FAd FAde Jeldido, =9
W SEEEE O x = 2500 mmAA WHA e
¥ dFSxed 7IUdted 1,100~1,300C A==
Ha ¥e g A n2A vegon B =
ol JehllA (AT = Fu)] RYE AANIY
] o 12m AE EAAE Aoz AZHAG. o
t A¥=2e 9 (800x800 mm)e] &} x9 ZA
o]7} Ao} dAAstA7t x Fulnz] £€3A E3}
o HAHE Aoz PANE o] gL YHEa}
o] g3o = 800~900CY 2x7 A=A
HAq A A&ZE 2 HF 9 259 vl s}
1} oA o 50 mm o @ Lxo v
o 80C AEY AolE Ul 259 BT E
59 vuedoi o 2500 mm7ARE ¥|wF F
4 2= EE YEUY 2 olFE N3 A
e EAE 2o 400 kWoll HEs wo s
800x800x 2500 mm7} AF Aoz HrEUL.

o

Conventional barner
Bucoer Capacity « 400kW
Air/Fuel Ratjo = L1

" 1300t mt
wov
—— Burner Capacity = 40RW
100T Air/Fuel Ratjo= 11

Fig. 6 Comparison of temperature fields
between recuperative burner and
conventional gas burner

Fig. 6ol 71& 7F2¥Y(KlscknerAt AE, 400
kW)gtel 252 ¥ H2E Jehhch 199 &
EEE FAe 9% AR vadd v
77 w2 ol 1, 3 FMe FAR

Qa7te EF7F EA3Y A8t AL 2 Ao
Bwike] WA E velde Aoz 2AYe Y9z
sk ALdEFHE WU ASE wostx 2
T2E7F A9 1000CE #A38Y ¥E W =
WEEEX7 74 el 71EH s A8
£2o02 259 7]&717t AA 800~900CTE e
o] AW LEEII} A o] B

e L . P'-SmmAq (a)
: 0 x =130 mm
- &+ °
E L -
8 .
3 2 . .
[]
o 1 L L
-200 -100 0 100 200
Radial Distance ( mm )
1800
®)
w00 | . P'-SmmAq x= 130 mm
) )
=~ 1400
2
3
=
o 1200
a
3
L
" 1000 \
800
-400 -300 -200 -100 [ 100 200
Radial Distance ( mm )
(c)
o _A_ P, =5 mmAq
0 x = 490 mm
£ --@- 5
E f‘\
~ a
A
2 Voo
§ =t / %
@ y
> .
/ .
0 1 \

-300 -200 -100 0 100 200 300
Radial Distance ( mm )



Vol. 1 No. 2 1996

AL+ 8 vivie) A 7€ gl &8 97 (1) 5

1800
@
1600 |- — A P, =5mmAq x = 490 mm
- 0
3)
< 1o ® * \\
e N
2
® 1200 |
o
o
g .
= 1000 | 3
m 1 A
-400 -200 0 200
Radial Distance ( mm )
(e)
40 - . P, =5mmAq
AT x=1,010mm
K3 V_._ o
E —@— -5
2
8 ot
(]
g /\.
0 I ' 1 1 1
-300 -200 -100 0 100 200 300
Radial Distance { mm )
1500
®
—&— P,=5mmAq
o0 |- ' x= 1,010 mm
~ -
R
e
3 1200 |
4
a
g Moo i
@
[
1000 |
900 1 -t
-400 -200 0 200

Radial Distance { mm )

Fig. 7 The variation of temperature and velocity
field with furnace pressure
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