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Development of Low NOx Radiant Tube Burner

Kuniaki Sato, Shinichiro Muto, Fumiya Yanagishima, Yuji Shimoyama
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Synopsis:

Low NOx radiant tube burner has been developed for the multi-
purpose continuous annealing line (KM-CAL) at Chiba Works,
Kawasaki Steel Corporation, and is now used at many furnaces
such as CAL, CGL, etc. This burner consists of a two-stage com-
bustion radiant tube in which combustion nozzles are arranged in
a ring form. Primary combustion is initiated by the gas flow from
encircling multi-nozzles and the outer air flow from the outermost
nozzle and secondary combustion is effected by the inner air flow
from the center nozzle.

The above-mentioned smooth two-stage combustion ensures
features described below.

(1) Uniform combustion is achieved in both the circumferential
and longitudinal directions within the tube and this contrib-
utes to low NOx and uniform temperatures of the tube. NOx
emission is about 35% lower than that of conventional burners.
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Table 1 NOx emission
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Table 3 Comparison of furnace efficiency between conventional
and KS-2 burner (at excess O, of 2%)

Conventional burner | K S burner
" Exhaast gas temp. T C 870 820
h Qe keal/€ Nmg| 1730 1620
Preheated air temp. T, C 350 325
Preheated air sensible heat Q4 keal/C - Nm? 482 458

Recovery efficiency of recuperater #=Qy/ Qe 0.279-:0.283 - about 0.28
Furnace efficiency a 0.712 [ o729

Decrease rate of fuel consumption 1 — lmﬂ_l

T iH0-(1 .0

Q¢ : Fuel consumption (keal/t)

4 300° Heating valve of C-gas (kcal/C-Nm?)

Qi Exhaust gas sensible heat from Ty and 03 (%) (kcal /C-Nm?)
_4300—(1~0.28) Q¢
T as

Qs - Strip sensible heat (kcal/t)

Qo - Heat loss (keal/t)
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