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An experimental study on the operating performance of facade installed
natural circulation type solar thermal system
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Abstract : The operation of the natural circulation type solar heating systems with facade integrated collector was
analyzed by experiment. Two different types of flat plate solar collectors were used for these experiments. One
was for the normal flat plate solar collector with the size of 1m*2m and the other was for the large size solar
collector with 4m'(Im#*4m). The experiments were carried out to investigate the effect of the series or parallel
connection method on the performance of the collectors.

As a result, the solar thermal system which is installed on the wall or facade would be applicable for the natural
circulation type if the system design reflects various parameters, including collector connecting method(series or
parallel), to provide enough vertical height between collector and storage tank, and to reduce pressure loss due to
collector and piping network, etc. The natural circulation type of solar thermal system as proposed in this study can
increase the system reliability by removing or minimizing the use of the components such as pump, controller, sensors

which may cause serious troubles of the system for a long-time operation

Key Words : A<1so32] Bl Al 2~ €(Natural circulation type solar thermal system), 8 X8 47| (Facade
installed collector), <€ 7] <32 (Collector circulation flow rate), Bl FE A 2~ A% (Solar thermal

system performance)
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Table. 1 Specification of experimental set-up

Mega Flat plate
Jehin Co.

JH-FA

1% 2

Items

collector manufacturer

Collector model

14
8 8
500 500

double tank jacket type,
2.22m'
15mm

collector size(m)
collector total area(m’)

storage tank volume( /)

solar heat exchanger type
& area
Pipe diameter
vertical height of storage
tank from bottom of
collector
vertical hight of storage
tank from top of collector

14.5m

5.3m

(Aiddng)adid 10129)10)

City
water

Mega
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Mixing Pump Mixing Pump

City

(uiny)adid Jopa0)
(uiniay) adid J013910)

(Addng)adid 10133]10)

\
Temperature

Temperature
sensor

5

Schematic diagram of experimental set-up
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Table. 2 Summary of experimental results

Storage tank

System
Connec temperature Heat Insolation| Efficien
date . Collector o capacity |, i
—tion () (kcal/m)| -cy
(kcal) o
initial | final (%)

Mega | 457 | 69.1 |11,021 | 4,347 | 31.7
Flat 50.1 684 | 8619 | 4,347 | 248
Mega | 432 | 585 | 7,206 | 3,039 | 29.6
Flat 452 | 583 | 6,170 | 3,039 | 254

12/18| Series

12/30| Parallel

0.80

Mega collector

Efficiency

Flat plate collector

9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

Time of the day (09: 00 ~ 16:00)

Fig. 3 Theoretical instantaneous efficiency of collector fields
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Fig. 4 Inlet and outlet temperature variation of collector
according to insolation (collector connection in series)
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Fig. 5 Inlet and outlet temperature variation of collector
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Mega collector
b W
0.16 M

Flat plate collector
0.14

Flow velocity (m/s)

0.12

0.10
1030 1130 12:30 13:30 1430 15:30
Time of the day ( 10: 30 ~ 15:30)

Fig. 6 Flow velocity in pipe (collector connection in series)
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