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Actual Energy Consumption Analysis of Temperature Control Strategies for
Secondary Side Hot Water District Heating System with an Inverter
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Abstract In this study, the actual energy consumption of the secondary side District Heating System (DHS) with different
hot water supply temperature control methods is compared. The two methods are Outdoor Temperature Reset Control and
Outdoor Temperature Predictive Control. While Outdoor Temperature Reset Control has been widely used for energy savings
of the secondary side system, the results show that the Outdoor Temperature Predictive Control method saves more energy.
In general, the Outdoor Temperature Predictive Control method lowers the supply temperature of hot water, and it reduces
standby losses and increases the overall heat transfer value of heated spaces due to more flow into the space. During actual
energy consumption monitoring, the Outdoor Temperature predictive Control method saves about 6.6% of energy when
compared to the Outdoor Temperature Reset Control method. Also, it is found that at partial load condition, such as during
daytime, the fluctuation of hot water supply temperature with Outdoor Temperature Reset Control is more severe than that
with Outdoor Temperature Predictive Control. Thus, it proves that Outdoor Temperature Predictive Control is more stable
even at partial load conditions.
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Fig. 1 Apartment complex for experiment.
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Fig. 2 Layout of District heating system.

Table 1 Summary of heat exchangers Table 2 Summary of pumps
Form Note Use Iten Form Head Flow Rate Power
(Mcal/h) (M) (LPM) (kW)
Plate Type 1,900 Heating P-1 Volute 253 2500 15
Plate Type 1,300 Heating P-2 Volute 29.5 1500 11
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Fig. 3 Outdoor temperature reset control.
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Fig. 4 Supply, return and outdoor temp. variation of
OTRC.
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Fig. 5 Supply, return and outdoor temp. variation of
OTPC.
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Fig. 8 Daily energy consumption pattern of OTPC.
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Table 3 Supply and return temp. changes : OTPC

vs. OTRC
Control Sup. Temp Ret. Temp  Diff. Change
ontro . . o 5
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Table 4 Energy saving rate

Control  Sup. Temp Energy  Savings
Method (T) (Mcal/h) (%)

) OTRC 53.2 273.6
Daytime
OTPC 50.8 240.8
o OTRC 53.9 593.8
Nighttime
OTPC 52.5 571.0
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