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Effects of Plasma Injection
on Stability and Nitrogen Oxide Formation in Combustion of Pulverized Coal

Koichi Taxeva, Masaaki Hisi, Hidemaro Takevcm, Harumi Tsusol, Hiromitsu Mormera and Kazuo Tanaxa

Synopsis : The feasibility of the use of a plasma jet was studied for the ignition of pulverized coal combustion and suppression of
nitrogen oxide formation. The analyses of the product gases under various experimental conditions led to the following

results :

(1) By the assistance of plasma injection, pulverized coal can be ignited without any addition of auxiliary oil or gas.
The proportion of plasma energy necessary to maintain stable combustion does not exceed several percentages of heat

input of the coal.

(2) Suppression of nitrogen oxide formation can be expected even in the range of high combustion efficiency, if the
plasma assisted burner is appropriately designed. Nitrogen plasma plays an important roll to reduce the nitrogen oxide.
Key words : energy ; environmental control ; coal combustion ; plasma ; nitrogen oxide.
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Fig. 1. Experimental arrangement of pulverized
coal combustion with a plasma torch.

probe
v p?rts v window
sl | L/
v
coale=y O O O/ N ex'laust
T
gas
burner D U analysis
plasma
torch

Fig. 2. Combustion chamber with the coal burner
assisted by plasma jet.

a'ir
air+coal
~a \L_-r-‘
\ J
1
air +oil

(A) (B)
Fig. 4. Three types of coal burners(A), (B) and (C) with a plasma torch(D).

© (D)



B 640 5% & 98 Vol. 79(1993)No.6

BOETKR S AAILYD Y, KEH LERDFENIF S X
=Yy PRI L30°, IEHE» LA TSI ODAER b - 128
EIFE= 2 X 3 HFFI LTV 3, 25—+ —BIiZ, R L
IR ORAPBILT 200, ERMETLH D ESR
BRZRELIZLDTH 5, K, EXERILOAME,

AERN—F—ALFRICTH 5.5 —F—CRERDRAZE .

PRUINLODTHB, RRT & 3 DR EAATILOALE,
HELA BRAZLELZTHY, IR, ZXR3AAA
BEIRHI270°, HRDMEEAIEIR6TH 5,

75 X2 b —FIX Fig. 4(D) ZRT L5, o225
Bt E KGR, AR AT 2 IEBITRRA P TH 5,
75 R b —F R 35 & OB 22 SR 3 A A 0 D7
WY fFIIonsg, 5 X~#KEL 27 21, BiRER,
GBRFRRIRES T XA R —&—, 7’7 X =4 AEHEE,
BFLUOWHKBEREBELZ E» ORIV TG %,

3. RBR5E

BEF LI R ORI, #¥rfE%® Tablel 2% & TR
L7, RIEEIZ-200% v & 2 (44xmblF), #MRIZEHRER
T, RET71.3%, Bi#K0.45%, EH159%, BFEI.04%T
H b5, K7id13.33%TH Y, R IZI0%TH %, %72,
REEL L RO D DLBERER, GRlkgbIZ Y,
ZnEFN, 25000k] (BALRBE) 3L F72dNm3TH 5,

CORAREFLT, 5 X2y PIREALELDRK
BTREBFKT S 5502 2 TH~<IC, ARLERDAT
EHRA BSERESH O N T, BREZIEAKSA
ALTEHEAKL T 5, LELEHOIRAEA LRI REPEE
WECIOVELL, NEERE L HEKRCLEZREAZIS
DR TR Y Fig. 5 CmLlc, TOERIZL Y,
SRMER LIEBRIZA L T, BETOREEARDLD
X% LU LOBRIMEAY R ETHH I L, LU, B®iH
DIRAME U 0 R B DTRIBE A T 2 D IXIRBER O BEIR »T
WO CUET RN RO I LR bz,

INLDTRHERERY ST L, 77 XK AAEER
AT 10, EREBREMGIE Table2 2 D TRL TV %,
o IR AR 1248 570.15kgTdH 5, 7° 7 A=K &AL EER
T, AR, B Z2 OMOILEREIORAZT-> T

Table 1. Chemical composition of the coal and its
specifications.

(total) C:71.3%
N: 16%
O: 9.0%
S :0.45%
volatile : 309

ash : 13.3%

Composition

25000k J/kg-coal
7.24Nm’*/kg-coal
—200 mesh

Calorific value

Equivalent air for burning

Size

22

100

Oil Ratio (%)
8

T | 1 —_— 1
400 600 800 1000 1200

wall Temperature (K)

Fig. 5. Minimum ratio of oil necessary for the
ignition of pulverized coal.

Table 2. Summary of experimental conditions.

Plasma current 100-300 A
Plasma power 6-18 kW
Plasma gas N:
Plasma gas flow rate 10 N1/min
Coal feeding rate 150 g/min
Air-fuel ratio 0.8-1.5
Burners 3 types
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Fig. 6. Variations of combustion efficiency with air
fuel ratio for various types of burners.
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Fig. 7. Variation of combustion efficiency with
plasma energy input.
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