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Heat Source Scheduling Optimization Considering Thermal Delay
Characteristics of Pipe Network
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(School of Mechanical Engineering, Tongji University, Shanghai, China, Post Code: 200092 )

Abstract: In order to improve energy efficiency and user heating experience, in this paper, three heat
source scheduling optimization methods were proposed, including unsteady thermal optimization ( Conl )
for heat source temperature variation, unsteady thermal optimization ( Con2) for single heat source tem-
perature, and quasi-steady state optimization (Con3) considering delay and dispersion. In order to im-
prove thermal delay characteristics of central heating pipe network during scheduling optimization, taking
the primary heating network of a city as an example, the optimization effect of the three optimization
methods was analyzed. The results show that the total energy consumption cost of Con2 is the highest and
the satisfaction of heat station is the lowest. Compared with Conl, the satisfaction of Con3 is only 1.0%
lower and the total energy consumption cost is only 43.05 yuan/h higher. The deviation of the optimized
heat source water supply temperature is less than 1 °C. At the same time, the computational efficiency of
Con3 is significantly improved. In summary, method Con3 can rapidly optimize the temperature and flow
rate of heat source water supply, save the total energy consumption cost per hour by 452 yuan, and in-

crease the satisfaction of the heat station by 7.4% , which has a good optimization effect.
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Tab. 1 Satisfaction of thermal power stations at

different times in advance( % )

i 221 LR 2 h $EH7 3 h $EH7 4 h
0 96.9 97.1 97.0
1 97.6 97.8 97.7
2 97.3 97.5 97.4
3 96.0 9.6 96.5
4 95.6 9.7 96.5
5 95.3 96.9 9.7
6 96.2 97.5 97.4
7 9. 1 97.2 97.0
8 9. 1 97.6 97.5
9 95.7 96.8 96.7
10 96.2 97.4 97.3
11 95.6 9.5 96. 4
12 95.6 96.7 96.6
13 96. 1 97.2 97.0
14 95.6 96.9 96.7
15 95.4 96. 6 9.4
16 95.1 96.7 9.4
17 95.3 97.0 9.8
18 95.4 96. 8 96.6
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20 95.8 96. 8 9.7
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