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ABSTRACT KEYW ORD

Purpose: The solar water heater with natural circulation has been used for several decades in the world as it~ ZAFO|H
is automatically operated without a pump and controller and is easy to maintain and repair. After the subsidy Eﬁgl;i/\ 7
was offered from 2012, the solar water heater with natural circulation is becoming increasingly popular in IHAFE SIS Ef QR Q|
Korea. Recently, the development of a wall-integrated solar water heater, which improves the applicability of
buildings and prevents the overheating in the summer, is being developed. On the other hand, the design and
performance evaluation data of solar water heaters are very inadequate, and analysis of heat and flow is P )

. . . Natural Circulation
required to develop a new type of solar water heater. Method: Therefore, in this study, we proposed a new Solar Water Heater
simplified system analysis model that reflects heat and pressure loss from the test results of KS B ISO 9806-1 Facade Integrated Solar Collector
(Solar collector test method), assuming that the collector is a simple pipe system, the validity of which was
verified through experiments. Result: As a result, first, the RMSE of the system circulation flow rate and the ACCEPTANCE INFO
average temperature of the inlet and outlet of the collector according to the experimental results and the Recoived Nov 17, 2016
simulation are 0.05563 and 0.88530, respectively, which are very consistent. Secondly, the mass flow rate is Final revision rec:eived Dec 16, 2016
increased linearly with the increase of the solar radiation, and the mass flow rate is 0.0104 ~ 0.0180kg/s in the Accepted Dec 21,2016
range of 200 ~ 380W/m' of solar irradiance. Compared with the test flow rate 0.0764kg / s of the test collector,
it showed a level of less than 20%.

Thermosiphon
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Fig. 1 Schematic layout of typical solar
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Fig. 2 Hypothetical system
temperature distribution
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Table 3. Technical characteristics of the system

Ttem Content
Storage Tank Pipe Diameter 20mm
Supply pipe 8.0m
Return pipe 4.4m
90° Elbow 8
Flow meter Reducer 1
Flexible pipe Expansion 1
Ball valve 2

Expansion tank

:?-, @ Temperam Table 4. Collector dimension & thermal performance
S emperature sensor
=
<
S ba vae Item Content
pyranometer il Dimension 1,000™ x 4,100™ x 70™
r/ + Outdoor temperature Absorber area 4m’
B Fy () 0.7083
Fp U, 3.4058W/m’K
Fig. 3 Schematic diagram of experimental Tested mass flow rate 0.0764kg/s
set-up Heat storage tank| e ;.| type 250kiter
capacity
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Fig. 5 Pressure drop in collector

e " System stop (PP
Fig. 4. Natural circulation solar hot water system - iz Z:
installation

Table 1. System height

H H, Hs H He
Om 3.8m 4.88m 5.55m 5.8m

Start Time (ETCETECRTRTECN Al = 10630

Fig. 6. Monitoring system
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Fig. 7 Flow rate between experimental result and
theoretical prediction

Fig. 11 System pressure loss at
simulation
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Fig. 12 System pressure loss at
simulation
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