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Energy efficiency calculation of drum slag cooler
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Abstract : In order to further improve the utilization of the bottom slag residual heat of the drum slag cooler and increase the revenue of the
circulating fluidized bed boiler unit,the energy efficiency calculation model of the drum slag cooler and the unit system were established
and calculated based on a 350 MW supercritical CFB boiler unit. The calculation results show that for the present drum slag cooler, the
bulk thermal efficiency will decrease after controlling the cooling water flow and increasing the outlet water temperature , while the unit pow-
er generation increases. When the outlet water temperature increases to 150 °C , although the efficiency of the drum slag cooler reduces to
less than 90% ,the power generation capacity of the unit can increase exceed 1.1 MW since drum slag cooler can directly enter the deaera-
tor. For the new unit, the thermal efficiency can be maintained while reducing the cooling water flow of the drum slag cooler. Further, the
power generation value of the unit increases close to 1.2 MW when the outlet water temperature is also 150 °C. Therefore , continuously in-
creasing the outlet temperature is the most important technical development direction of the drum slag cooler.

Key words:: circulating fluidized bed boiler; drum slag cooler;bottom slag;energy efficiency calculation ;residual heat utilization
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Fig. 1 Heat balance diagram of drum slag cooler

KL P B e m, R o, BV HUKIE AR
ALY, S AR ¢, JURFE m,, B
Bt Ve KB AR EE D o, Vo T Y IR
H by, » BIEVE PR RGNS IR SRR RE B
V-1 A

M Cot (i = tono) =m(Chy o —h ) (1)
K e AR LIRS KT/ (kg + C) sh, by, 57
BRI R 1o, WHIKHEKAE k) ke,

TER VIl AR AR R, K — B AT S
FEAE  UNSRIK T 1) 5 B [ AL B, DR feT v v AL
B R — A e A e R S Pl 22 T
TINA

Cashmash(tash,i - tash,n) =
t .. =t = (1, el A
kA ( ash,i w,()) ( ash,o “,1) (2)
tash i t\\' 0
Ip =2 ™0

89



2018 455 6 H#A

www.chinacaj.net

ik A A B K 5524 %

Xk RV LSRR B, W/ (m? - C) ;4
SR B AL SR m®
TR N Bt 1) L RS BT R 224 IR A TR
PRSI , TR
t‘dsh i tash o
= lohi 7 o 3
Cra— (3)

Ao, IR, C

ash,i

1.2 REMEEITE

F T8 2 0 A0 R S P st R, HLHE S IR
R, —MAE 800 °C LA L, K 75 K # i o Haty it
AN AR G IR A g 52 AR R A
FEAT R A RS LI SR ALY &
L al1p: )] |GG N A €

WRRBENIEANA RS R R nE 2 i
No

(b)) fnFk e RN # 2%

1L 28 3—m RIS 4—BRES: SSSRENALY: 66 SMREMME: 77 REMA; 88 SR mAnaE;
O—yEeHL: 10— R HEHL: 11—HHR: 12—aUKEE: 3—MMKAL: 14—BEEKaE: 15—4KaE

2 AENENKRARETE

Fig. 2 Schematic diagram of drum slag cooler accessing thermal system
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Table 1 Part design parameters of boiler

TiH S8
KSR R/ (L-h™") 1197.8
FIKE T/ MPa 25.4
FIRIREE/C 571
R F1/MPa 4.012
FHIRIRSE/C 569
KR EE/C 279.6
HEAIR B (RAEIE) /C 135
HEHIELE (2 BIE) /C 129
SRR K R (- hTh) 25
FEARR IR K A/ (t- b 10
HEd R/ C 850
B AR % 93
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Table 2 Heater design parameters C
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55U 117.6
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7 SR E  58.2
8 S AR B 32.5

1 S Ematk K 252.7
2 S KR 208. 1
3 SRR B 184.2
4 BREERHKR 150.2

T R H AR R 1.2 kI/ (kg - °C) D
IR LN 10 1, R ER 15 °C
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Table 3 Part design parameters of turbine THA working condition

28 HE 24 e
FEERFER/ (- h) 1013.1 S AT 1/ MPa 1.892
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FHGERRHE/(t-hh) 830. 88 HYAhIRIREE/C 291. 1
RAHLTIR/ MW 350 INPANAE TSI/ MPa 0.2115
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EHLAFE/ (KJ - kWh™') 7 687.9 ERIMTE 1/ MPa 0. 067
— ARSI/ MPa 6. 415 LHHRIREE/C 88.8
— AR/ C 369. 6 INHAHIZTE 1/ MPa 0.021 9
AR 1/ MPa 4.291 NI EE/C 62. 1
ZRAMTIR S/ C 316.9
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Table 4 Coal quality analysis

- Tk T/ % TCER T/ % KA/ (M] - kg™) SRR AE
Yok

M, M Ay Viat Cor H, Ny 0, Star Qu e Quet,ar H/(e-h™)
BHER 10.80  6.90  34.57  17.18 45.25 2.75 0. 66 5.52 0.54 18.39 17. 61 157.24
BRMERT 1060 6.72  45.28  21.30 35.03 2.39 0.71 5.12 0. 94 15.97 15.12 183. 14
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Fig. 4  Cooling water flow of drum slag cooler
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Fig.5 Variation of slag temperature of drum slag cooler
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Fig. 6 Recover heat power of drum slag cooler
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Fig. 9 Effect of drum slag cooler on cycle efficiency of unit
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