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A Study on Improved Operation of Apartment Heating System in a Machine Room
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Abstract This study proposes an idea for energy saving in apartment machine rooms. A conventional district heating system
is equipped with constant-flow pumps and bypass valves to regulate pump differential pressure. Each family unit is equipped
with a constant-flow on/off valve. This leads to excessive hot water circulation and a high return temperature. To reduce
energy loss, this study assumes that each family unit is renovated with a heating valve which regulates the return temperature
at 35C. The hot water supply pump is also replaced with a pump with an inverter to vary flow rate. Expected energy
savings is then estimated from field test data. According to the results, pump electricity consumption was reduced by 6,100
kWh for a family unit building over about half a year. The supply temperature can also be lowered by 5C, which can
contribute to a production of electricity of 10.3 kWh/ton of hot water.
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Fig. 1 Schematic of apartment heat supply piping system.
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Fig. 2 Supply hot water temperature according to outdoor
temperature(2010. 12. 11.~2011. 04. 30.) (a) Jukjeon
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Fig. 4 (a) HX1 hot water flows (b) differential pressure
of HX1 and HX2.
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Fig. 6 Comparison of cumulative electricity consumption.
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Fig. 7 Comparison of instantaneous mass flow rate and
cumulative mass of hot water at the primary side.
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