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A Study on Thermal Storage Performance and Characteristics of Daily
Operation of a Hybrid Solar Air-Water Heater
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Choi Hwi-Ung*, Fatkhur Rokhman=, Yoon Jung-In**, Son Chang—-Hyo** and Choi
Kwang-Hwan#»+

(Received 12 June 2015; accepted 29 June 2015)

Abstract : In this study, a thermal storage performance and characteristics of daily operation were investigated
when the air and the liquid were heated simultaneously by a hybrid solar air-water heater that can make hot
water as well as heated air. The hybrid solar air-water heater is kind of a flat plate solar collector that can make
hot water and heated air by installing air channel beneath absorber plate of traditional flat plate solar collector
for hot water. As a result of daily operation, maximum water temperature reached in a thermal storage was shown
44°C on 73kg/h of air mass flow rate and about 40°C on 176kg/h of air mass flow rate. Thus, the necessity of
heating water in thermal storage by operating only liquid side was confirmed when the temperature of liquid in
thermal storage is lower than we need. In case of efficiency investigated on daily operation, the thermal efficiency
of the liquid side was decreased with increment of the inlet liquid temperature and decrement of the solar radiation,
but efficiency of the air side was increased with increment of inlet liquid temperature difference as the traditional
solar air heater. Total thermal efficiency of the collector was shown from 65.85% to 78.23% and it was decreased
with increment of the inlet liquid temperature and decrement of solar radiation same as the traditional system.
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Fig. 1 Actual feature and schematic view of hybrid
solar air-water heater

Table 1. Specifications of measuring devices

Target Item
Temperature Thermocouple, PT100
Air velocity Testod35
Liquid volumetric flow Blancett B110-750
Solar radiation MS-801

Data acquisition NetDAQ, FLUKE (U.S.A)
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Table 2. Experiment conditions
Date 2015. 01. 13 2015. 01. 19
Time 09:00-17:00 09:00-17:00
Operating method Air heating + Liquid heating
Air mass flow rate
(ke/h) 73 176
Liquid flow rate 4
(I/min)
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