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Summary

The solar energy is limitless and pollution—free natural energy; however,
the solar energy has not been utilized extensively due to its low density and
restriction of availability.

The performance of the heating system with a burner and solar collectors is
influenced by the efficiency. The solar collector and the thermal storage tank are
controlled by different temperature controller. The controller has a temperature
sensor which is being effected by the location of the sensor and also this
location leads to make the properties of the controller.

This study was conducted to analyze operating characteristic of a solar
assisted heating system for hot water supply and panel heating of a house.
The main part of the system is a thermal storage tank which was designed
to store energy that obtained from solar collectors and a burner. The heat
exchanger 1s located on bottom of the storage tank which supplies solar
energy to the water in the storage tank and is connected directly to the solar
collector. As an additional heat source, a burner was inserted to the top of
the storage tank and supplies energy to water in the storage tank through
indirect contact of the fire frame and stack flue. And also a small tank for
hot water heating was attached at inside of the thermal storage tank. The
water in the tank is heated by the water in the thermal storage tank.

In this study, the compact system with various heat source and various
function, performance test was conducted. As results, if design temperature of
the boiler is increased, the efficiency of system is decreased. When the
system uses hot water, system performance is decreased as increasing of the
warm water usage. The developed system can be used as main heating

equipment to the residential with the panel heating.
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Fig. 2-1 Picture of solar collectors
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Table 2-1 Specification of storage tank

Specifications
Size @ 910mm x 1620mm(h)
' Storage tank : SPHC
Material

Heat exchanger : STS 304

Effective volume

950 ¢

Distributer diameter

@ 41.6 mm (I.D)

Insulation thickness

50 mm ( Poly urethane foam )




Cutlet nozzle
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= Heat exchanger ( For solar heating )
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[ R

Inlet (General nozzle)

Fig. 2-2 Schematics of a storage tank

Fig. 2-3 Picture of the thermal storage tank



213 Rdy

A}

b,

)

o= A&

2]

U AE F AdA

oS U
=

b2 wojd 7

)

S ol m AU 2ol ARSI Al

| Bas

Lo

b~ "

dH=

o], X

o =
AR -

gl

&

A}

=
=

BZE By

Aol M=

o

o] o

dot

il

B2 A de7] 8ol 1TW HY

(e}

25l

=]
-

A& o] Z&olH, Fig. 2-6& AA=wo|t}

ol ow Fig. 2-50] ttebd =

bol Abgs

)

£ &9

H HY

;gr z}

2ol

H

=
=1

Fom, wE S Teko A A=S 1807 #AolA H

)

74

_10_



Fig. 2-4 Picture of a burner which was installed on the top of a

thermal storage tank

Fig. 2-5 Picture of heat exchange and burner
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Fig. 2-6 Location of the burner on the thermal storage tank
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Fig. 2-12 Picture of system controller
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Fig. 2-13 Picture of system controller and chiller controller
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Table 2-2 Condition of main controller

Set point Mode
) . 00, POQ,
Boiler setting temp. . | B-1
55T, 60T
Low temp. limit 30C P-1
Temp. diff.(cut-on)
between collector
Collector 5T P-2
and thermal
pump
storage tank
cut-off temp. diff. 2T P-3
Over heating limit temp. 150C P-4
Operating time set in manual
perane , 102 P-5
operation
Temp. for anti—freezing 5C P-6
Reference Temp. O P-7
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Fig 3-1 Irradiation intensity of the solar collector
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