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Abstract

The power plants are built with various power generation devices which are power generation turbines
and heat exchangers. They are always operating to meet the electricity demand. In order for these
generators to operate properly, the temperature inside the power plants is set to requirements and is
managed by plant supervisors. In a large space where a large number of heat-generating devices are
employed, such as a power generation facility, the heat generated from devices is often removed by
the ventilation system. At this time, the ventilation system is designed for operation under high load
conditions such as in the summer, when the equipment is at maximum output, and so on. However,
even when operated the ventilation system at the rated air volume for a long time, it must meet the
requirements of the thermal environment. Therefore, it is possible to reduce the energy used for the
ventilation cooling system except during mid-summer. In order to set the air volume of the ventilation
equipment and reduce the energy, it is necessary to improve the estimation accuracy of the required
ventilation volume at the design stage and to easily control the ventilation volume when the ventilation
system is operated. Therefore, it is indispensable to quantitatively grasp the temperature distribution
when using power generation devices and the airflow distribution, when supplying air in the operation
plan of ventilation system. However, it is considered that one of the issues is that there are few concrete
examples for power plants.

In this paper, thermal environment measurements and numerical experiments were conducted with the
aim of proposing an efficient operation method of a ventilation cooling system for two power plants
with different power generation methods. The hydroelectric power plant “A” employs heat exchange
with the surrounding rock, and has introduced a variable air volume ventilation cooling system that
can automatically control the air volume according to the temperature. The thermal power plant “B”
is built along the coast, so natural ventilation using wind and mechanical ventilation with a roof fan
set on the roof can be used for exhaust heat.

In FY2018, the thermal environment in both plants were measured in summer and winter. In FY2019,
the thermal environment was measured the hydropower plant “A” only in summer, and the thermal
power plant “B” was in summer and winter. From the measurement results in FY2018, the airflow of
the ventilation air conditioning system was reduced in FY2019, and the thermal environment was
compared before and after the airflow reduction. The accuracy of the measurements was confirmed
by numerical experiments, and the room temperature estimation formula and the ventilation air volume
estimation formula were derived by using reliable measured data. The derived estimation formula is
shown that the reduction of power consumption and the number of operating ventilation system, when
reducing the air flow. As a result, it is confirmed that the increase in the indoor temperature due to the
reduction of the air volume and the control of the number of the ventilation systems was within a
thermal environment range without the problem. And the energy also required for the ventilation
system could be reduced. Thus, it is revealed that the simple estimation method of the indoor thermal
environment using the actual measurement value and the energy saving control by reducing the air

volume are possible.



