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ABSTRACT

In this study, a drain back system to prevent summer season overheating and winter season
freezing of facade installed solar hot water system for school building was suggested and
evaluated by long-term experiments. The drain back system proposed in this study was
configured as a system with a control valve to modulate the amount of drained water when
drain-back is called. The controller of the drain-back system allows the user to set the set point
temperature and control whether to remain or discharge the working fluid inside the piping of
the solar hot water system. In addition, the piping system was constructed so that a part of the
working fluid pump power recovered by installing a micro hydro turbine with a capacity of 10
W at the end of the return pipe of the solar hot water system. In order to experimentally evaluate
the reliability and usefulness of the drain back system to prevent overheating and freezing,
long-term demonstration experiments were carried out to use tap water that is vulnerable to
freezing and overheating as a working fluid. As a result of long-term experiments, the
temperature inside the heat storage tank could be kept below the setting temperature of 68C in
the summer season. Also, the freezing problem of the solar hot water system did not occur at all
even when the outside temperature was continuously below -107C in the winter season.
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Table 1. Specification of main components of the system

Single Evacuated Tube Heat Pipe

Type
Tube 55EA
Collector
Area 14 o’
Tilt angle 90°
Type Open Tank
Storage Tank Heat exchanger Inner Coil
Material SUS304
. Diameter 20 mm
Pipe .
Material Copper
Flow rate Max 20LPM
Pump
Power 600W
Voltage DCI12V
Current 0-150 mA
Micro Turbine
Power 10W
Diameter 20 mm
Range 0~2000W/m’
Pyranometer )
Tilt angle 90°
Temperature Sensor Type 4 wire RTD
Working fluid Material Tap water
Range 0~20 LPM
Flow meter .
Type Magnetic FLow Meter

Figure 3. Photograph of LED light and solar thermal side piping
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