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The Effect of Biomass Rebuming with Rice Husk on NOx Reduction
in Light Oil Flame

Se-won Kim, Myeung-chul Shin and Chang-yeop Lee

ABSTRACT

Reburning is one of the most useful technologies for reducing nitric oxide in economically and technically.
The reburning process was demonstrated as an effective NOx reduction method through injection of a secon-
dary hydrocarbon fuel. An experimental study has been conducted to evaluate the effect of biomass reburning
on NOx and CO formation in a light oil flamed combustion furnace. Reburning tests on NOx reduction of
air-carried rice husk powder as the reburn fuel and light oil as the main fuel were performed in flames
stabilized by a co-flow swirl and fuel staged burner, which was mounted at the front of the furnace. The
results included flue gas emissions and temperature distribution in the furnace for several kinds of experi-
mental conditions. It was observed clearly that NOx concentrations in the exhaust have considerably decreased
due to effect of biomass reburning. The maximum NOx reduction rate was 42% when the reburn fuel fraction
was 0.18. The CO emissions were kept under 42 ppmv in all experimental tests. And this paper makes clear
that in order to decrease NOx concentration in the exhaust when the biomass reburning system is adapted, the
control of some factors such as reburn fuel fraction and reburn zone fraction is very important.
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Table 1. Properties of rice husk

Moisture (wt%) 6.3

Fat (wt%) 0.2

Component Lignin (wt%) 20.6
Cellulose (wt%) 59.9

Ash (Wt%) 13.2

Mean particle size (pm) 209
Specific surface area (m%/g) 0.66
Real density (g/cm’) 0.88

Bulk density (g/cm’) 0.52
Heating value (kcal/kg) 3,888

Table 2. Experimental conditions

ol
2
i

AoA= 3A 2741 AE =4S
RE AP darlo 3g5H= A48y Ed
320,000 kcal/hr2 1A 8}lo] %7 2l df
QA MRS E3, AL ARF 37
9. Hde7lel F= B MR S, B
ol A 7] O FEE 2.8~32%F SR E o
=245 NOx, CO Z+2 7}~ 0, 1% 4%9] 7o &
wgkEo] A EAo] ASH AT hARAGe 3
A 22= 5% ojloln, BE 537 5 2R ol
= Chauvenet's criterion®]] ]3] A <] = A TH12].

Case 12 A A4 A= H|(Reburn fuel fraction)E th
FotA st FEE A AR 712 NOx A%t
a9 I SARE RS A A 270]
t} o]7]4 A4 <= H]|(Reburn fuel fraction)= o}
o 4 2} Zo] e,

£
o

I

oo
O mlo

14
oX. oM 12 flo

o4
A=

In

lo f

Reburn fuel fraction =
Thermal input value of supplied biomass reburn fuel
Total thermal input value of supplied fuel

2

Case 19] A A= QA4 A=Y Wl ubat
s G S(Reburn zone)of| A o] gu| 7} S T
Z7] Hd=E, A4 9 H(Primary zone)Q] TEFH],
A4 G H](Reburn zone fraction)?} -2 1 2]9]
RE 242 dASHA FAEh
TEE vpolou| A HAL AR 1A
o AFAIZ QA qhg g of tist
& s7] Slat Agolth. wegelS 712
2 ohi ALY A5E A Feluz 4 3)F

&

e |o

Reburn zone fraction =
Distance between reburn fuel injection and over fire air injection points
Total length of reaction area restricted by furnace
3

Case 204 AL ARH|7F 0152 A3
TAE, BE G| x Q] GEFu|m XA FA
=

Table 20 HA| AHZAE Yepfdch

M w

31. AR L REEXZ EM

Case Thermal input (kcal/hr) Equivalence ratio (€2) Reburn fuel | Reburn zone
Primary fuel | Reburn fuel | Primary zone | Reburn zone | Burnout zone fraction fraction
1 320,000 0~80,000 0.86 0.86~1.07 0.86 0~0.2 0.375
2 320,000 56,000 0.86 1.01 0.86 0.15 0.15~0.45
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