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A Study on simply-used solar Energy for dwelling
House and its control system
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Abstract

The solar collector made by manufacturers that have begun to be used at dwelling
house recently is favorable due to its high efficiency of heat in winter, but has its
shortcomings that its installation is too much expensive and consistent heating is impos-
sible because of changing of weather.

In this paper, the author illustrates the reasonable heat collected by horizontal solar
water tank which is used mainly in spring and autumn, utilizing solar energy supple-
mentally in winter, and cheap for its installation and easy for, its maintenance.

Further, the author studies the control of warm or cool water in dwelling house with
solar engery.

That is, he triesan automation of control by electronic digital circuit concerning dis-
crimination of sunshine, use of solar water tank, reserve of warm water, detection of

water level and water temperature, and operation of boilers, valves and pumps.
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Fig. 1 An example of measured temp. of water MEIEE el T dreleh. & 200 A JIAPT AR
in solar water tank(Ts), & air(Ta) #AiLe & 19 L AHgER] 1B % 49% )
(Feb. 15,1980) =}
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Table 1. Average solar radiation in Busan (S.W.T is solar water tank.)

(1979) | Duration of , Percentage of l Air Radiation on | Average Maximum
Month | Sunshine Sunshine temp the holizontal | radiation on radiation on
Surface the S.W.T. the S.W.T.
0,
l (hr/day) (%) o) (kcal/m2day) (kcal/day) (kcal/day)
Jan. ‘ 6.4 ‘1 63.8 ] 3.4 1390.7 21907 31165
} I
Feb. 7.4 68.3 | 2.9 1887.7 29731 40466
Mar, 8.5 71.0 ] 8.0 2815.5 44304 56141
Apr. | 9.1 69.5 | 13.8 3052. 3 48074 61894
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May. 9.4 67. ¢ 18.3 3324.8 52366 68712
Jun. 6.3 43.0 20.8 2688. 1 42338 75037
Jul. 8.2 58.0 26.3 3089. 6 48661 71222
Aug. 7.9 58.5 27.0 - 2836.9 44681 70182
Sep. 6.6 53.3 22.5 2391. 1 37660 60157
Oct. 6.9 60.1 17.1 2057. 6 32407 47640
Nov. 58 57.0 12.1 1399. 2 22037 36339
Dec. 6.6 67.8 6.7 1395.2 21985 27858
Table 2. Collected heat fromi the solar water tank in clear weather
(1980) Date l Volume ‘Intial water Final water | Collected heat Average
o temp. temp. collected
Month water heat
(m®) ® ) (kcal/day) (kcal/day)
Jan. 23 1. 4 19 15000
24 ©L 12 25 15600 14750
25 1. 8 18.5 13650
Feb. 15 1. 4 19 19500
16 1. 12 24 18000 19500
17 1. 15 29 21000
Mar, 10 1. 14 32 27000
. 11 1. 16 36.5 30750 28850
‘ 16 1. 14 30 28800
]
Solar energy Controller Water Loads
tanks
discriminator (MT,RT,TT) [(Radiators
! ]
— — 1) (3)'(4)
. - S ]
Water tanks "-)[Indicators ' Piping
level
detectors fo=—== =" (valves & pumps)
i E N T F T ﬂﬁ
1(1) '____,(2) :(2):(3) |(3)' 4)
I &+ L W 1 ]
Temperature J Solar water Warm 0il or
water briquet
comparators tanks(ST) tank (WT) boiler

T

[

Fig. 2 Block diagram of controll system
(—: electronic signal line)
(+++: pipe line)
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Fig. 3 Piping
Water tanks are MT,RT, WT&TT; solar water tank, ST: valves, Vi~V
pumps, P, & Pj;radiators, Q;~Q; and oil & briquet boilers, O.B.& B.B.
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Appendix

Fig. (1) Circult of water level detector
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Fig. (2) Circuit of solar energy discriminator

2

1 —

.
E C
r_._...Tw

Az

T8



-

J-‘.f .~<§<h

=
-

N

p—\

—{r

pr———|
I i<
< =

Aol g

c
Tor % [
4
Tau—
To =7 ¢
Tw
Ts c
Wi,
Wi
Qs

a [k
V-chir

Appendix Fig. (4) Circuit of controller of radiators
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