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ABSTRACT: [Objectives]
significant pipeline network losses in the steam heating

To address the issues of

system and the uneven steam parameters of heat users, a
steam heating system based on recompression is proposed to
reduce pipeline network losses and improve operational
benefits. [Methods] By establishing a coupled simulation
model of the steam heating system and the steam compressor,
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a comprehensive quantitative analysis is conducted on the
thermal and economic performance of the system. The
influence of key factors such as the degree of pressure
reduction and temperature drop on the system performance is
also explored. [Results] Compared with the conventional
steam heating system, the maximum reduction in pipeline
heat loss of the recompressed steam heating system is
10.59%, with an average reduction of 9.62%. The heat loss
power of the steam pipeline network decreases by 110.22 kW.
The return period of the new equipment for this system is 3.65
years. Under the condition of the 25-year service life of the
units, the net present value of the system can reach 7.533
million yuan. [Conclusions] The system utilizes a steam
compressor to perform steam recompression for local heat
users. In doing so, it not only improves the steam parameters
of heat users, but also effectively reduces the heating
parameters of the main pipeline and the heat loss in the
pipeline network, thereby enhancing the economic
performance of the system. The proposed system provides a
new approach for improving the comprehensive performance

of the steam heating system.

KEY WORDS: thermal power generation, combined heat
and power units; steam heating system; steam compressor;

steam recompression; steam pipeline network; heat loss
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Fig. 1 Steam heating system structure
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Fig. 2 Verification of heating system parameters
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Tab.3 Electricity prices at different time periods of a day

\ EERiive
285 ) ) B B
[Je/(kW-h) ]

PRV B 11:00—12:00, 17:00—18:00 1.0250
10:00—11:00, 15:00—17:00,

e ) B 0.899 7
18:00—20:00, 21:00—22:00

RRlNEY BRAR UG I BEZ AN [A] 0.569 4

A B 00:00—08:00 0.2107

TR AR 22502 7 76, B AT HLFE LA 2
107.1 JiJC, Fe4EmiAR N5 )io0, EEFEKH
BN 44986 MW-h, LLHT B R HEERTS
0.12%. FRGUHTIE K U282 190.6 737G, Hiig ik
2 i L W 9 3.65 4, A ILE RN 78.5 J1 TG
FEHLZH 25 FF 1) A8 F 75 I PR 4 28V Ak
RGEMIFBE N 533 Tim, R&ERGHNET

e

R4 RGEERERFAXSEIINT
Tab.4 Analysis of related parameters after system pressure reduction and temperature drop
I %) TR R (kg/s) R LTI RW I/ (kg/s) JEEE TEAEHLIIR W
05:00 0.73 480.05 4.01 1.02 20.38
10:00 1.01 668.55 6.54 1.50 701.64
15:00 0.99 653.03 5.29 1.15 202.48
23:00 0.65 429.06 2.64 1.07 42.49
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Tab. S Analysis of economic performance of recompressed steam heating system
ST T8 FEAFHLFE HL R/ (MW -h) SEFE LA T TG FIBYENAR T 70 IR E/(MW-h) TSR i aR/ T ot
250.2 1779.5 107.1 5.0 4498.6 190.6
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JE B 5 Jm 30 P R 4 SR, MU AT R R S8
3551, BEAFH TR 7 f5 R, B RETE ST
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1E BFE ZEVR S0t P IR BRI AR B J5 P R 40 7%
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P IZER SR B X — A4k [R] 2 52
EIEIRFEM 80k 5 IR BB AR, i &
SRR SET A EE Y, Ft, e
B B () 5 BRI RS, 0 T 28 VR FE R 4R R R I 45
APER VA A EEE L.

AT} A PR 578 LA (B R 0~0.09 MPa, %
I 0~18 “C) AN [F) [ = [ L R P2 JdE AT X L, A4

VPG ILRZm, 4R Lol To1, PRk, F%
TR FE 73 504 0.025 MPa. 4.5 °C; T2, B
B IR R B 23 991 9 0.05 MPa. 9 °C; L3, P&
B T B2 23 531 4 0.075 MPa. 135 °C; L4, [%
JE FRIRIEE 7358 0.09 MPa. 18 C.
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i 2 546.8 29.6 23 21839 92.5
] B n y 3 1196.9 696 4l 32718 1386
0.0 .-‘T L !-..‘t = ) .." ,". . 4 1779.5 107.1 5.0 4 498.6 190.6
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Fig. 9 Analysis of loss in different pipe sections under

different system operating conditions
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Fig. 10 Analysis of system economic indicators under

different operating conditions
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