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(Summary)

This study aims to identify what restricts a district heating and cooling system introducing demand-
supply coordinated (DSC) control from realizing ideal conveyance power reduction, and to verify, as
generally as possible, the extent to which such restrictions affect the conveyance power. From this
study, design findings related to the building of conveyance systems as well as findings that
contribute to the standardization of a process leading to optimum results through sustainable
operation can be obtained.

Chapter 1 explained the background and purpose.

Chapter 2 explained the simulation model and its validity.

Chapter 3 verified to classify the relationship between the newly defined relative value of the load
follow-up speed of a heat source machine to the heat load changing speed, the supply stability, and
the conveyance power into three regions. The evaluation of DSC control can be made by only using
a stable region of three regions.

Chapter 4 verified the effect of increasing the pipe length on the supply stability and the
conveyance power considering temperature mixing of fluid. The conduit-length-related restriction
against ideal conveyance power reduction is only a pressure loss in the piping according to the
heat conduit length.

Chapter 5 proposed the basic concept combining ideal control and theoretical formulas for fluids.
Chapter 6 verified nine restrictions that affect conveyance power compared to the ideal conveyance
power. In particular, the effect of the lower limit of the inverter frequency on the conveyance power
can be reduced by optimal parameter setting, so almost ideal conveyance power can be achieved.
However, attention needs to be paid to the fact that the conveyance power will increase by as much
as 32% without optimal parameter setting.

Chapter 7 proposed a method that can estimate any average pump head and average conveyance

power when the heat load of each heat consumer, which is an integrated value, is input.
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