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Performance evaluation and technical status of the small coal furnace
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3. Shanxi Rui En Ze Technology Co. ,Lid¢\Tdiyian 030006 , China )

Abstract ; In order to solve problems from coal furnace like high pollution emissions,low thermal efficiency and incomplete combustion , the
structure , research status , application and pollutant evaluation methods of small coal furnace at home and abroad were studied. In view of
the current living habits and economic conditions of small towns and rural residents in northern China,a kind of environment—{friendly coal
furnace(NQ—18C) was designed, which was compared with erdinary boilers in combustion efficiency and pollutant emission. The results
show that the heating capacity of NQ—-18C is 1. 89 times of that of ordinary boiler,the thermal efficiency is over 65% ,the temperature of
exhaust gas is 200 °C ,the fly ash and slag carbon content is 6.4% ,which conforms to the national standard GB/T 16155—2005. When
burning environment—friendly coal ,SO, and NO, emissions are less than 200x107® and 300%107° respectively with high combustion effi-
ciency and safe and stable operation. NQ—18C can suppress NO, and eliminates black smoke emissions.

Key words:small coal furnace;furnace structure ; performance evaluation;flue gas analysis;environmental protection and energy saving

0 = - IR T 92 B R SR /N R A
B AT AR E AL S I i IR 22 5 TR 2 ) e 4

FR[E BEVREE A 2T K RAF DL E T AT /N {H R T8k Z AR B AR MR PR AR, DA 1Y) /N2

TR R R A, STy 2R T AR v A T RRIE B I PRACRAR 15 0™ RE ™ HE 1Y SO, \NO,
ST AT AN AR 32 225 BB AR A3 TSUIRET, JOHE T A AR ZOR AR AR BT Y 1E

RS BH:2017-12-19;; BEHE . AMEHE  DOI:10. 13226/j. issn. 1006-6772.2018.01.004

EETE : 65 E 0 B & 1 B B30 H (2017YFCO211401 ) 5 11y 75 48 FH4% 5 K 4 390 %¢ B 30 H (MD2015 -05) 5 [6 52 B 4% 48 R 35 % By 5t
(201268140202 )

EEE N A2 5 (1964—) , 2 IUAIEIB A, B8 NBIE S PRIRTSBIAR e E-mail: cfanggin@ sxu. edu. cn

SR RE07 5 i R, S5 /N P BORBUR BN PP Tk [ 0] R ,2018,24 (1) :19-25.
CHENG Fangqin, PENG Hao, WU Haibin, et al. Performance evaluation and technical status of the small coal furnace[ J]. Clean Coal Technology,
2018,24(1) .19-25.

19



2018 4F55 1 A

ik A A B K 5524 %

Bl Bty 2 FEPIR X5 Y R EORAR  BEE
PRPRERA H 4374 , A4 AR B be iR
BB HRIRENP 5 eI, R i e 2 U AR
AN B, AR TS A HE TR e AT i JSORHARE 47
il FIE R R B B o o B XTIRIE AR BRI 2 T
il FR TR PR OR IR, T AT R A AR AR A B i A s
Y HE . IR, R — 28 RO A /N B 52 A i
P AP T RO P i A A AR T e W HR T
ARSI E A

1 ERSMN K FAREE 7 R AR ER

1.1 ESMMERBARERAR

H1 T BT IR A AR, FE SRl S A O B0 48
b A /D T B O (E TV B ) /N L kg
BT R AR X NP R AT T BB,
SRR R NI SR A A R R HETL ., Pember-
ton—pigott SRR T A B R A O S
Gy et e MR b B — e A 2 R
e /B [T 1T HE A 35 R B P RE Y
Tk o IEIRGE LR, R ITZ AR P B T RE I HE
ROR S 7 AR A RE IR AR, B 1 s AU
it AV NI R R Setar HUCAFHIH— R 5 TF K
AP (BLDD) |, i Tk imbaula § 77 7E #Y 5K B

B AHER R . CO HERGS SR T IABERCRIK
SEIRICT L bR B X R BEAR  CO AN AR
FTBIARSCHTSE , S UL /N T RE P 0 b 35 e HE i
JR I 9 FH AP BT FEAGE
1.2 ER/MEZKAKERRR

Il P B SR ORI B 0 A B Y B AR 2R AT
PR TR T AR B T bR AR B 7 1) A
PR 2 TS Y, R AR Bk T R
BRI 40% Fedv, THAR IS5 BIF R 6 K 4K
KW B IR BTN 57% Feiti, tRA T
S LOTRIFSE T H/NBLBE P R BE R L, DA R IR AR 1o
HRREAER NO, HE R 2R Bk 2 2 F , T A F A 2R 4
HERH 2l A P, DA, [R) A AR 2 ™ ki
A —EMERE , TR AR RES I T L
THREARRBIAIE Y A [F] 38 KUFRAZ 6 NO, AT CO HERLAY
SR N R A XA JER ¥ ] A e JXUAS: 21 £ A
SHECAMRER B AR R e, IR B T3 T /N B
RREAR PR NO, RABE B e A A e 150 A R AR A =R
BB AR ARG TN R T, T RO B h . AR
T BN RERLC N — PR B /N B e A 1 /)
TUPHT /N R AR R B B i b AR
WP Be, BEA KRBT, H Al E A LRk B 45
WE 1 s,

45 R
(M) T
1|
Fare. 35RO
[B 2580 (]
IR A E 1ERU[] KTHHMRAE
(a) WEFHP (b) K HEm = A

(o) RHP HER RISl

[ 1
0 i
1 f ‘
B o | JREFE W
NIy 00
BRI
O 302 .

(d) EIp e Seedr

H1 AAEAFTFEN

Fig. 1 Structure of coal furnace in China
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Table 1 Pollutant discharge of different combustion
modes

BT NO, HEfHe g /1076
15k be 400 ~ 600
2T RIRR 300 ~ 500
A SR 200 ~ 400
A AL TARSE 150 ~300
fit Rk e 100 ~200
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Table 2 Emission standard of pollutant discharge for coal-burning boiler in some EU members

NO, HEBfE/ (mg -m™)

SO, HERLAE/ (mg » m™) PM HEFAE/ (mg - m™)

=P FIAE/ MW HEa/ %
fiLfE fEE IRAEL A A& e
20 ~50 6 450 650 850 2 000 50 100
P S| <4 6 550 825 2 000 — 150 —
4~10 6 550 825 2 000 — 100 —
>10 6 550 825 2 000 — 100 —
75 1~50 6 275 550 1 100 1 100 55 140
<2.5 7 300 500 350 1 300 50 —
<5 7 300 500 350 1300 50 —
L1 >5 7 300 500 350 1 300 20 —
>10 7 300 400 350 1300 20 —
TR 7 198 — 4 — 18 —
=3 BREMERPHERRE
Table 3 Emission standard of pollutant discharge for coal-burning boiler in China
NO, HEfH/ (mg » m™) SO, HERH/ (mg - m™) PM HEHH/ (mg - m™)
I H TR R %
e [ fie1E A fiR1E A
TE R 9 <400 — <400 <550 <80 —
B 9 <300 — <300 — <50 —
5 M X R A 9 <200 — <200 — <30 —

TE W EE T PR A A X F R 0128 5 H 48 S X AR IR 7
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Table 4 Calorific properties standard of coal furnace
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Fig. 2 Structure of NQ-18C coal furnace
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Fig. 3  Flue gas analysis test equipment and platform
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Table 5 Calorific properties comparison of NQ-18C

coal furnace with different raw materials

£zt JHE b
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WA/ % 67.4 66. 81
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4.3.3 AP A g AR

EH BTN, A R A8 J1 /G 2 i b 43 514
ASTE] B8 K 5, Bk 4 kg, JK B9 W) 4R T BE N 22
C, YK KRB % IR B 96 C , Wk % 5 4
+F 30 min, A [FEFAIE AN [A] 5L 9 4% BRARICR L
6,

R6 AEUPFHIREERLRI

Table 6 Comparison of cooking and heating heat transfer effect with different coal furnace
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Fig. 4 Exhaust gas temperature change during boiler
combustion
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Fig. 5 Flue gas pollutant emissions of coal furnace
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