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ABSTRACT : In this study, we investigated the effect of the generation of NOx and CO by adjusting the
overfire air supply position and ratio using the boiler that was converted from coal burning to wood pellet
boiler, When the amount of the overfire air is relatively increased, the amount of NOx is slightly decreased
but CO is sharply decreased when burning at low excess air ratio (1.10) that is due to a small fuel particle
size. However, NOx slightly increased when burning at high excess air ratio (1.33) due to the large fuel size,
but CO was hardly affected. Also, When the amount of overfire air was same, The more supply position was
concentrated to upper portion of the main combustor, the more NOx and CO was lowered. And in case of the
excess air ratio was high, the generation of NOx and CO I can see that it keeps the level irrelevant to the
amount of air for the second stage combustion.
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Fig. 1 Boiler retrofit for wood pellet combustion
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Fig. 2 Schematic diagram of the boiler
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Fig. 2 Operation of Burners
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Table 1 Testing conditions

Capacity (MW) 125 108 102

Total moisture (%) 1.1 1.10 1.33
Excess air parameter 472 462 506
Total combustion air (ton/h) 74 69 65
Fuel ng;s/ﬁ?wptlon 74 69 65

SNCR Operation stop stop
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Table 2 Wood pellet properties

Calorific Value (kd/kg) 4,100 4,306 4,288
Total moisture (%) 6.4 8.3 7.8

C 50.00 56.20 50.60

H 6.17 6.20 6.54

Ultimate Analysis N 41.70 35.29 40.50
(wt, %) 0 0.25 0.28 0.24

S - 0.01 0.04

Ash 1.88 2.02 2.08

Under 4mm 100 99.5 98.6

Finﬁ/:)ess Under 2mm 98 96.1 94.5
Under Tmm 85 89.3 78.8
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Fig. 5 Air flow rate vs damper opening

A71M a, B, ye droln, X = 2% Aag 3715 |
¥ & Hj&olt.

A(3-3)9 2& g 371 WH A= vl whE 2T
4G 712 717 A2AL oA AASE Fig. 5 H
N vl e 28 37 F WA JAE o835t vl
B a, B, vike Toto] A8l

a8
Aag 7] aHH HEE 24210 %, 50 %, 80 % 7N



=dg B oA 22 Aad E7] Taiao] AantstE 9 dAkstea B o vlAs 9%

ato] ovk dag F7) FEFO] 13.0 ton/hr, 25.4 A AEA B)Z0) S 2 S HR|stolof sl A
2702 Q3| 6 % K 37 % 74 A2 245k

A
ton/hr 48,0 ton/hl" elelld Al dleolEE #Sstia o=
&4 A= Table 4] A 2lsk3lct.

o the 2 80 %= A5t S0 W
Ne=g 7#& 10 %, 50 %, 80 % 7Wyate] otk AL 7

SHF0] 36.5 ton/hr, 48.0 ton/hr, 70.6 ton/hr AFEe 4-2 TUTI|H|7 L2 He
A AE HolHE HEsHATh E3 ot AL 7)o
ST eoly W19k ook Sfstel WU WH 0%, Fig, 6 Wab} e Wee] Un AR 80 %2 2
0 9 50 % Agslol el Ao olok o2 & Askn, e} g O WA AEE 10 % 509,
MR 490l NOX W CO MRS 248tk 282 80 %2 Z7MI71E 4924 NOX, =het, CoMste

3= Table 32 2t wash Jeolch og a8 F7IE B A
Tl 37)H7} 18302 & AleholA] AW WU Ael 2 HadkehE WSS 1314 ppmold oKt A2s1,
W g 371 T Y ¢ e AR AR 3 E WA 2219 pomed 01 pom 349 2

AS Y W 0] on A4S 3] TS FA st
Z7h A71EA NOX 3 CO 5, =) 25 WokS 24 Fig 7S 5% 0% A4d 30| TaEE Aew
sec A b 2 53t are 29| 95F ALg 271 W]
99 HEL A5 7014 NOX % 8747] 24190 wel NOX #HUsS w]mgh 2ol [-Ak 2% elad
ppme Z4SHORHE Aok 273 NOX 247 47 917 27] Baeo] 13 ton/hr A Azt FW o0 948 T

7] =S 2+ 10 %, 50 % A o] T-BE 9]
o} witjo] Afolet, I-Di= 28 A48 37] 3a2©]
48 ton/hr2 A AH1} —‘?—Eﬂ%bi Neg 242 50 %, 80 %
5 Furnace e Aejo]al 1 -Fi= o]9} vit)o] AL-E uv|walgich 2

ton/) % (ppm) Tem:()%r)ature o AA837) FEEFo] 13 ton/hrel S NOX HHAyeF
A}o]= 6.8 ppm©]al 48 ton/hrdl 4 3.7 ppm2Z 9]

F 71 ¢ B uln|akA| GRet 2 £ 28 dag-
7] Fagel gHet AL £ ot ALE 37 ¥
2 HoF A A 02 AL 2 NOX RS Al o2
S Leetels A% o 2 T, ol Yap) 2 %

Table 3 Summarized Results for Test (1)

I=A 13.0 2.81 126.8 | 149.9 1,085.7

I-B 13.0 2.81 133.6 | 408.1 1,065.3
I-C 25.4 5.51 125.7 7.8 1,046.1
I-D 48.0 10.40 | 123.0 0.1 1,029.8
I-E 35.6 7.70 131.4 | 2219 1,048.2
I-F 48.0 10.40 | 126.7 21.4 1,043.5

-G 706 | 1529 | 1244 | 01 1,026.5 ENOx [JFurnace Temperature [JCO
. 140 1060 - 500
Table 4 Summarized Results for Test (1) 130 - 21 400
1010 £
0% co Telr:#[;g?actire i g [ 3% g’
(ton/h) (ppm) (me) (QC) ';' 110 %0 £ &
o 2 - 200 8
l-A | 32 | 064 | 89 | 36 869.1 = oo
I-B | 35 | 069 | 87.3 | 7.2 875.8 % £ 10
o
II-C 4.2 0.83 99.0 17.5 902.5 80 i _— | | geo Lo
II-D 5.2 1.03 113.5 17.0 914.7 I-E I-F -6
I-E 6.6 130 1143 _ 9055 Fig. 6 Generation of NOX, maximum temperature and CO for
: : : : damper opening of G 10 %, 50 % and 80 % with F 80
II-F 7.0 1.38 117.6 - 928.7 % of in Test I
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