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A study on the temperature of District Heating
System related to Energy Consumption
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Abstract— The purpose of this study is to maximize utilization of thermal energy in the operation
of combined heat & power system for district heating. A comparative analysis of district heating operational
modes in relation to temperature has been performed within the operational range of the heating load.
Using a simulation program CHPSIM, thermodynamic properties and additional heat expenditure(AHE)
of combined heat & power system were computed for the comparision of the different district heating
operational supply- and return-temperatures. Within lowering of district heating temperature-level from
120/65°C(supply/return) to 95/40°C can reduced the AHE 24.7% yearly and within lowering to 90/40°C
29.5%.
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Fig. 2. Cogeneration Circuit prepared for CHPSIM.
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Table 1. Synthetic day.
synthetic day amb. Temp. duration heating Load
(oC] [°C] [oC] (Geal/h] [MW]
-8 =12 o 7 66.2 751 8734
-6 -7 b 26.7 695 808.3
-4 53 738 640 744.3
-2 -3 -1 1533 584 679.2
0 -1 1 2400 528 614.1
2 1 3 286.7 473 550.1
4 3 5 3733 417 4850
6 5 7 4200 362 421.0
8 79 613.3 306 3559
10 9 - 11 746.7 250 290.8
12 11 - 13 7333 195 226.8
14 13 .- 15 680.0 139 161.7
16 15 -+ 17 3733 111 129.1
18 18 3973.3 55 64.0
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Fig. 5. Produced electric by back-pressure and extrac-
tion-condensing mode.
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Fig. 6. Exergetic efficiency by back-pressure and ext-
raction-condensing mode.
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tion-Condensing Mode.
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