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Fig.3 Schematic diagram of a surface heater

A YARAR R T RAE AR AE R K
AR %, PO AR I 77 AR S PG 22 , 9 IR ) A7
TEAT AR R, A 1 b G KA A T bk, A
AR ZMILL T, 227, W25 SN B B4 HAE

ED+ED,+E.D,=DE. +I (4)

o, B, —— iRy LU R k) /kgs E, —HRAE
FH T i 4R 25 B 45 90 %8 B 28 5T A B LR R
k)/kg; D, ——HiVRHE A S PN AT 1 U ik T A A
w5, vh; E, ——5HKVE T & SO Has s -2
K B FERRRE KD /kgs D, —— NGRS T A 2O T
2K A vhy B —— VR L HIRE  k)/ke;
[ —Hi R kW,

1> IS L GOMIER AR A SR PUmIERIY
Bk, W E, =e P E, RS i FOMMERA R HE
J HIMINER BT K (I 7kg) , e A 1 kg BiKLE A
T IR (K kg) L A58 7 GO TEE K,
E =e s i<j W, E;=0. E BT 5B
IR B OS2 00, 25 0> I 550 © GOk e A
5 BOMRER M BK W E, =e] \ETRHAE j %
IAAZR B K, U E =ef s i<j B, E,=0;i>)
BF, 2550 BN A j Fom#gs sk, il
E =e &TC j BIMMIRIHAK U E =e ;5 i<)j
W, E =0 . E, FUT 5050 025 9 # g 45 K 1/
KR T R B 1] e B A G B i AR % T A
(T . oy O 1 kg B K TE N ERGE F
i, kl/kgs 7N 1 kg IKTENEAES TH A LS F, kI kg o

E . E . E, WEEAX N,

q B
€

Y q
62 62

Y Y q
e, e, e
e, e, e, e,

4 4 4 4

E = (5)
A T T T T q
€5 €5 €5 €5 €5

T T T T Y q
s € € €, € €

T T T T Y Y q
€, €, €, €, €, €, €,

T T T T Y Y Y q
|€s €3 €3 €3 €3 €5 €3 €4
ry -
€

Y q
€, efz

Y Y q
€3 €3 6fx
(3y ey ey e‘l

4 4 4 C

E = ‘ (6)

T T T T q
€5 €5 €5 €5 6/’5

T T T T Y q
€ €y € € € e

T T T T Y Y q
€, €5 €, €, €, €, ef7

T T T T Y Y Y q
€g €3 €y €3 €y €3 €5 €




134 EAkE: ST HR AT AT L RE T DA LA HE IS 79

Y
Er‘“‘: T T T :4 (7)

T T T T q
€ € € € € Cp

T T T T Y q
€; € € € € € €

e; el er e e e e e;’wg
A, ¢ ——1 kg ZIHYBELS O k) kg

S R s 24 L N O EN T - G G B s 1
V- AR T LA R 2R e S A A IO
AT A5 2% A8 B K B A R B S 45 | iX 26 24
CINDE VNP N &2 G0 NEI BUIE 7 N2 i
B RN, T RE R B AR
22 SEYRHEEE TR AR

AT AR R TR A B A REBILZE s, AT AR BILZH
PR RERETE JnUA LR A BT A, 1 e m] i S

Ab,=b"~-b, (8)

A, Ab, ——T5 R, g/kWh by —— R L A

SE TOURAE, g/kWh b, — & RGHIHAE, o/kWho

& RGMAE b, MK

by=b . + 122.8{]2" (9)

Xofr, b, —ER R RARE , g/kWh; 0 ——Hii

FB, HH FR B s A5 PRI R o EORHRY e
H;m, A THICR, %

A ATIRRL BT AE , (15 1 S N A R AL
PRGITER , 3 [ P42 (US Environmental Protection
Agency, EPA)JE SCT 25 i NIRBERLEH rh HE Ak 09 A
BERATGH . IRE RO EZ ST CO.; IRF
T FEE BTk SO, NO, 5 5 H 4@ A T 2 <5
YeW) (hazardous air pollutant, HAP) F %45 7K (Hg) .
il (Se) i (Cd) (i (Ph) 4 (Cr) FIAf (As) 25 BRZE
o 1] LUAT OB R S 7 4w 5 4e ) B B
R R R Hg . Se As 55 T 4 J& AN 5) Bl bR 20 i il
B BUEH B THEA KR I E NS E T AH
RAHEFE B, 98 [ BR R 8 e AR QU it 28 k)
Xof R AL R, TR 4 HE AT A 5 BB TR E T
(RBUR PR B I AT ATHOR S 30 ) s & R
PREE AR AT 1 O E IR L ) o R TObR ) 5 v

W 4 Jm HE RAE S A CRrL T KA T3 e HET
FRUE) o RN ] B [ P B R ™ A 1 B HE A o, AT
FEA BE IR 55 SRS AIL 20 41 1 A 5 & L R G AR REAIR
SR 1 (] B AT S R A0 e W R s, 76 31530 D HE
SR X475 YL W 4 HE R BRI (E Y, 0] O,
S0,.NO, . Hg.As.Se . Pb 1%y HE & #5754 =L (10) iy
I A IHER AN g/a

My, =2.46Ab,P,.H

My, =0.075Ab,P,H

M, =0.037Ab,P.H

M, =22%x107x0.711Ab,P H (10)

M, =3.96Xx10°Ab,P.H

M, =45%10°Ab,P.H

M, =1.91x10*Ab,P.H

A, P RER IR, KWh; B —H
B RYAFIBATINI b
3 BBl

LB S 5 N600-24.2/566/566 114 7 I AR K
LA B Z R B WL & b R A 6.2 DMRE
B .3 GEin 4 G0N 1 GERER R, HTHE
SRR F X S BT C R0, v] R BE VRS B R 5
(5 AR HEST JEA I ARES i 7R, AR A ) R
GSE 2 A o BRI, HeHEBT R A B
BIATE, 23 B BEAT A8 T M RS 4E BT/
IFE B HCR 5500 h, ORRIRY T D SRR 22 ], %
RN R 1 iR o 45 A KT A 78 K T YL ) ik
HEARR PR DEA 48 bR AR TR X ] 4 i TR B BRI
AT R G831 BE TS Y s HE R R AT 4y

B, o3 5l 4 &S s
R1 RREBS
Table 1  Composition of the coal-quality analysis
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EMISSION REDUCTION PERFORMANCE STUDY ON
RENEWABLE ENERGY AIDED COAL-FIRED UNIT BASED ON
EXERGY ANALYSIS

Wang Jixuan

(School of Water Conservancy and Electric Power , Hebei University of Engineering, Handan 056021, China)

Abstract: This paper took a 600 MW unit for instance and established general matrix model based on exergy analysis
when renewable energy auxiliary system preheats feed water. Exergy analysis of the coupling system was conducted by
this new model. CO,, SO,, NO,, Hg, As, Se and Pb emission reductions of the coupling system were investigated.
Analysis indicated that the exergy loss ratio of each heater has a descending trend with the increase of exclude extraction.
The emission reductions vary with the exclude extraction ratio when coupling system replaces different heaters. If the
exclude extraction ratio is same, the coupling system has the potential of a higher thermo-economy. Therefore the fuel
saving rate was improved when No.2 heater was replaced. When the exclude extraction ratio reaches the value of 80% ,
emission reductions of CO,, SO,, NO., Hg, As, Se and Pb reach 1490900 t/a, 45500 t/a, 22400 t/a, 9.48 kg/a,
240.0 kg/a, 272.72 kg/a and 1157.55 g/a, respectively.

Keywords: renewable energy; power generation; exergy; environmental effect



