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Characteristics analysis for centralized heating system using saturated flue gas
waste heat in coal-fired power plants
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Abstract: Direct discharging of saturated flue gas from coal-fired utility boiler can lead to significant low-grade
waste heat loss. The saturated flue gas waste heat recovery and utilization for centralized heating system is
constructed, the operating parameters of the heating system in coal-fired power plant are analyzed, and the
feasibility that the saturated flue gas waste heat can be used to heat the return water of the heating system is
verified. Finally, the economic efficiency of the centralized heating system is investigated for operation with
different targets, and the influence characteristics of the operating parameters are revealed for the thermal
performance of the centralized heating system. The research results show that, the temperature of flue gas waste
heat can be increased by 30~40 “C by absorption heat pump. With the 350 MW coal-fired heating unit as an
example, the absorption heat pump recovers the saturated flue gas waste heat with 50.23 MW for re-utilization.
The economic benefits brought by enhancing the heating capacity are significantly better than those corresponding
to the increase in power generation, and the heating capacity of the coal-fired power plant is increased by 13.4%,
and the annual heating revenue is increased by 19 752 000~34 423 200 yuan. The research provides technical
references for the saturated flue gas waste heat recovery and utilization in coal-fired power plants.
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centralized heating; thermodynamic analysis

Y B B H3: 2024-05-16

£ & W B: EXHEATEIUGE (2022YFC3701503) ; FFRRHEHE (LYHB-23-02) : RHFERIRHLITIE (KH-2023-15)

Supported by: National Key Research and Development Program of China (2022YFC3701503); Technology Program of Longyuan
Environmental (LYHB-23-02); Technology Program of Technology & Environment Limited (KH-2023-15)

F—EHBN: HES (1979, B, Wit, mFURN, FIHTTT R R S LR &G T, 12091808@ceic.com.

BIEEEEN: Bs 1992), B, Wd)E, FEHIT AR BSIEKY BABERIAHE A, tengda8013@163.com.



12 ¥

Mr B S5 SR AT R IR P BIR R SURHE AT 103

HZE 2023 F)E, 2EEORKEENIAE
292 12 kW, [A] b3 K 13.9%; K HL 3 ML % &
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Tab.1 Heat extraction parameters of a typical 350 MW
coal-fired power plant in northern China

ALz T, BRf IRERIRS] BT REE R
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PRI E 1/MPa 4.84 4.84 471
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BEEIR R 71/MPa 0.4 0.4 0.4
PERE ST RS (th ) 54 65.25 50
BT E/(KI kg ) 2960.3 2960.3 2966.5
Hhy B KR C 110 110 110
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Fig.1 Schematic diagram of the centralized heating system
with saturated flue gas waste heat recovery
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Fig.2 Simulation model of the centralized heating system with saturated flue gas recovery in coal-fired power unit
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Tab.2 The modular components of a centralized heating system with saturated flue gas waste heat recovery
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Fig.3 Evaluation model of saturated flue gas waste heat
recovery for centralized heating in coal-fired power plant
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Tab.3 Simulation parameters of the centralized heating system with saturated flue gas waste heat recovery (heating as target)

AR R PRAA R
R 105.0/132.0 0.050 0 500.0 0~0.16 247.9/110.0 0.400 0 92.0 1.00~0
B 71.3/815 0.150 0 4590.0 0 132.0/74.3 0.050 0 81.0 1.00~0
I 74.3/38.5 0.006 8 81.0 0~0.06
e R 38.5/38.5 0.006 8 81.0 0.06~1.00 51.1/42.4 0.1500 5000.0 0
WS 3 60.0/71.3 0.150 0 5 205.0 0 79.9/63.0 0.006 8 500.0 0.22~0
RIS 3% 63.0/105.0 0.050 0 500.0 0 132.0/77.1 0.5000 419.0 0
P ST 42.4/51.1 0.1000 5 000.0 0 54.1/50.5 0.1000 12 026.8 0
IR 81.5/130.0 0.150 0 5205.0 0 247.9/110.0 0.400 0 448.0 1.00~0
R &5 PR R 60.0/130.0 0.150 0 4590.0 0 247.9/110.0 0.400 0 540.0 1.00~0

PATR AR K el B v R R e E USRI H
PRIZATIN, B R TR AR g R iR
. LIERNA BRI NERN, G RGIETH
KR ZHILR 4. WA IAIRNSCEE iR
RGBT 467 th, JRALEE RGUELEEHIR N

http://rifd.cbpt.cnki.net

540 thh, TELRIERAI SRR AE A B AT T,
HEFFAEmE MR BN 73 th, HEFHRIRE A
247.9 C, HEFFHIIRIE 18 0.4 MPa. HERRIHR 155
Rk b 356.7 kalkg, HVARLE A 0.14, HeBFRI4E
B Fh 730 N I T HLZHZ 7.23 MW R HL .




%12 1 Br o BY SF BEHEAES R TR R T 107
F 4 WARAS S AEKE R HERGERSE KRN B
Tab.4 Simulation parameters of the centralized heating system with saturated flue gas waste heat recovery
(power generation as the target)
BRI PR B
T ; . ; e
i e R G i N MR rnE
R 105.0/132.0 0.0500 500.0 0~0.16 247.9/110.0 0.4000 92.0 1.00~0
A 71.3/815 0.1500  4590.0 0 132.0/74.3 0.0500 81.0 1.00~0
IR I 74.3/38.5 0.006 8 81.0 0~0.06
I R 38.5/38.5 0.006 8 81.0 0.06~1.00 51.1/42.4 0.1500 5000.0 0
WA 35 60.0/71.3 0.150 0 4590 0 79.9/63.0 0.006 8 500.0 0.22~0
AT 63.0/105.0 0.050 0 500.0 0 132.0/77.1 0.5000 419.0 0
Pl St 42.4/51.1 0.1000 5000.0 0 54.1/50.5 0.1000 12026.8 0
R B 81.5/130.0 01500  4590.0 0 247.9/110.0 0.4000 375.0 1.00~0
&5 R A 60.0/130.0 0.150 0 4590.0 0 247.9/110.0 0.400 0 540.0 1.00~0
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Tab.5 Economic benefits of centralized heating with saturated flue gas waste heat recovery under maximum heating
extraction condition
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AR AT m?2 616.03 873.91 1073.66 698.38 990.72 1217.17
BERR Y2/ TC a ) 14 784.79 20973.77 25767.77 16 761.05 23777.30 29212.11
Wi pERE TR /5 m? 82.34 116.81 143.51
B AR W/ (T T At 1976.26 2 803.53 344434
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Fig.4 The heating energy changes under different heating
conditions of the coal-fired power plant
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Fig.5 The hot water flow changes of the heating network
under different heating conditions of coal-fired power plant
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Fig.6 Influence regulation of flue temperature on
component energy flows at the desulfurization inlet
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