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ABSTRACT

This paper studies development of a solar thermosyphon hot water system which is
suitable to korean climate and life style, to save energy consumed for domestic water
heating.

The system consists of two flat plate collectors(or three flat plate collectors) connected
in parallel and a storage tank of 300 liter capacity with heat exchanger and the optimum
system was designed through the comparative measurements of five different storage
tanks.

The developed system manufactured with domestic materials were installed in residen-
tial buildings in seven cities(Seoul, Pusan, Taegu, Kwangju, Taejeon, Kangneung, Cheju)
for demonstration and field test and results show possibility for commercialization.
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Table 3.1 Classification of Storage Tank

MODEL
TYPE A B C D | E
A - 5 |
FLOW TYPE *=L < | < sy
HEAT TRANS- | DISTRIBUTOR AT THE TOP & 'PIPE CONNECTION
FER FLUID BOTTOM OF THE JACKET AT THE TOP & BOTTOM
FLOW DEVICE OF THE JACKET
CONTAINER & | STAINLESS STAINLESS
JACKET STEEL STEEL STEEL STEEL
MATERIAL
INNER TANK FIN
Table 3.2 Specification of Storage Tank Table 3.3 Specification of Collector
ITEM SPECIFICATION [TEM SPECIFICATION
TOTAL CAPACITY 300¢(310¢) TYPE Flat Plate
SOLAR RATED CAPACITY | 298 ¢ ( $ 425X12100mn) OVERALL DIMENSION 12102430 X 700
HEAT EXCHANGE TYPE Tank-in-Tank Type ABSORBER PLATE DESIGN |  Tube and Sheet Type
INSULATION Polyurethan Form “BSOT';B;; ;IERN';ACE | Black-Cr Coating
VOLUME IN JACKET 170 S ATERAL Comper
ON TANK ABSORBER —— K 0.3m
HEAT TRANSFER MATERIAL E-Glycol 50% | PR e 2 832
OUTER MATERIAL FRP HEADER | MATERIAL Copper
CASE THK. 1.5m TUBE SPC. $22.2w O.D.
CONTAINER | MATERIAL Stainless Steel RISER | MATERIAL Copper
(TANK) 2100(body) TUBE SPC. $9.52sa
SPC. & THK. ¢425x2280(end) . 1.5m - MATERIAL ERP
MATERIAL Stainless Steel MATTEIF:M sttljszngle
istlite Si
JACKET SPC. & THK. p425 1)'<5[;100mm | | Tempered Glass
GLAZING THK. .
JACKET SPACE 6mn e NSMITT.
EXPANSION TANK 14 ANCE 89.7%
WATER DISTRIBUTOR PVC $21.90.D. GLAZING | MATERIAL Aluminiam(CAL-]
HEAT TRANSFER Stainless Steel FLAME | SPC. & THK. 15X 20un, 1.2e8
FLUID DISTRIBUTOR $17.30.D. " | INSULATION | MATERIAL ~ Glasswool
ELECTRIC HEATER 2KW220V THK. 30na
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Table 4.1 Performance Data of System

1. TERMAL PERFORMANCE
Capacity of Storage tank : A, B, C, D -300 liter
Collecting Area : A-4.86, B, C, D-5.76
Ambient Temperature : Max.—6.19, Min.-0.5C

Sust Storage Total Heat Total Sust
ystem Time Water Avg. Collected Insolation ySIem
Type Efficiency(%)
Temp.(Deg.C) (KcalDay) (KcalDay)
A 09:00 11.44
18:00 36.10 7398 27998.46 26.42
B 09:00 12.18
18:00 41.25 8781 33183.36 26.46
C 09:00 12.20
18:00 46.96 10428 33183.36 31.43
D 09:00 18.61
18:00 45.11 7950 33183.36 23.96
2. MAXIMUM SYSTEM EFFICIENCY
Total Max. Storage
S¥stem Time Insolation Water Avg. Mgfxﬁ. S:yst(.:em
ype (KcalDay) Temp.(Deg.c) ciency
A 18:00 27998.46 36.10 26.42
B 18:00 33183.36 41.45 26.46
C 17:00 32526.72 47.05 32.14
D 17:00 32526.72 45.15 24.45
100. - < Aver. Temp. 1200
£ % < Batom Temp.|
= ; -« Bottom .
T _ 80- - HTMein T 1000
S 9 7. o IMoot =
0 8 ' + insolation [ 800 -:_z-
- g
7 X -

TIME(hr.)
Fig. 4.2 Vanation Profiles of Mean Water Temper-

ature for Three Successive Days
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Fig. 4.3 Water Temperature Variation Profiles in
Storage Tank(C system)
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i
< A System
50 - - B System
-« C System
S - D System
40 - -
1
30 -
20 .
10 f
0 o A N Y L} v 1 v T v
0 50 100 150 200 250 300

CAPACITY(Lltre)
Fig. 4.6 Variation Profiles of Water Temperature
Quantity Drawn off

R FHE A 7] Wio] B Alz"Rg 7

o] 4o

Aoz Ata st

l_’:'%J°1 V4 Aol 4% Aoz vewk
of. wetA HE T EAN(AE, Rak o,
27, i, 7&%', A7) d54ES 98y
CAze iz ua} AZEL A 2}s}

of Al A

hsich



A8 WYY 53RN 209 4% 3 SERLPETER

5.1 SYY mchEJu OCTOBER, __, _ 1200
SR TAREAS AFAE FR R B4 90- 0g 1089 -~ e~ ~. -
- Y “a - 1000
% deletE 737l 9% Portable D.D.AS. - 80- 1
(Disk Data Acquisiion System, Fowlkes Eng, g," 0~ o ano T
US.A)S vlpr] 2xwislol o fadolg T 60— L8
E ANFEAS A% £ 50 Yeo0 3
S ERRe o 94 olWAA Wame B & 4 .3
o s - 4 0
o] £E8 NF&xs 2L wWiAx 8 E B 30- 400 4
ZolE 3 gg wipdtr @i FU diolErE 20 - -
| - .. Insotation ~ 200
308 gzAo= DDAS Fule vz F& 10- e ey tomp. -
3]’% ‘:} : 0"1 ** Ambient tfemp. I,.. 0
9r10111'12r13'1'4'1'5'16
' TiIME{hr }
5,20 ZHAT A | Fig. 5.1 2:381 Performance of the System in
AR AN 2" AP AR o 100 e 1200
- - KWANGJU OCTOBER, o Risor temp. T
qa}- LH:TLA(? 'ﬂ.’.‘x“"é'a _1_8-']5}'&-1 XO__:%% %J..}\}‘ 90...: 30' 1989- “g::::f:mg:nl;mp.
%, 97ie, EoiA e (s, AT f— 3

: )
of n@lm WsEel wel N2y Hse B
3t c}.

Fig5.1& A3 NAZTN 218 A
N 2oz oy A5t 37
A eEdste BYHA AANFY A2
g A vedin sig. A5 oA g FH
£EE 14: 00809 68cH FA7ld <% ,
Auji &5 ASEL 110049 37.27ce] 3 ‘;

o n“é

O

(i =

2 R
TEMPERATURE(Deg.C)
INSOLATION(Kcal/m)

b

¥
¥ T Y T ¥ T v T T Y T Y T 0
LAE NEI F MAS ZiAEAAT FeT 9 10 11 12 13 14 15 16

iAo 2xFrl mE 2 ddo] o FIME(hr)

. - w , Fig. 5.2 Thermal Performance of the System in
2ol 372y Euidl X2 15 0020 A KWANGJU

W @ 7R} 17.22¢ M e FEE 3o 100 1200
TS BAFA. "SEOUL NOVEMBER, s Rsertemp. .

90 - ®® Downcomer temp. -

Flg5 2 3.8: :‘15]"‘%" }\‘]-%0“ /Q -] 1 A]_}:-_ﬁ-__l]_(l] % 80: 15, 1989 *& Ambient temp. ~ 1000
4% 34 dehin Atk ST G g e
exot Qadgwsel ngsht, WrdEds  § - P .l T80 S
FaBEA os exAa3E 93l UA § 60'_';_ /\/H‘ D gz,_-*_
T @t AW dele wE2E 248 A4 2 V0 7 ', 160§

B 40— NS
z 3
= z

- & 7 U - - 400
7e): Figs. 4 WA (KIER)SIA 233 2 © 0 /

B, dAFase e 3o, 3D @ w3 e s 200
WA e ¥ 3E9xUY BF 5L W 101/ S

31 2] & =, 0 T ; , ; r—— .

SdE BAFa o ] o 10 11 12 13 14 15 16"
Fig.5.5v WA (KIER) 1€l 2 A% &3 TIME(hr.)

3L E8% FAH o d&EH FAE o Fig. 5.3 Thermal Performance of the System in

ehllgieh. o] ZAfole oftel HEBASG = SEOUL

24 e} ol 1) X) {Solar Energy) Vol. 11, No. 1, 1991



AAddFd Y e EA A 4T R A4/ 288 ¢
1200 1
10 _ TAEJEON, KIER .. Insolation - iC0
gO — ANUARY. 20, 1990 e ncome: temp.. . % TAEJEON, KIER
- > Ambient temp - g0 —
80 - “* aver wator temp - =~ 1000 -
. ."‘“h“w.. : 80-—' eu. 5.47litre / min :
70— L I - s eo16.42litre / min * |
P i “w - 800 :

TEMPERATURE(Deg. C)
INSOLATION{Watts/Sq.M)

Fig. 5.4 Thermal Performance of the System in

TAEJEON(KIER)
. 0

100 4 Taejenon, KIER « Insolation + 120 .
& 90~ JanuaRY. 20-21. 1950 *s Riser temp - S

: - «= Downcomer temp. .
8’ 80 - e Ambient temp . :_1 00069)-
L% 70 _: ;r' s.“‘ Aver water temp. ”.:5:.: ."“\ ; .;(B
o 605 1 _eeee Sy et 800G
s 50 - .". :" l: '_.:‘.:“‘é - g
f&' 40: ’-o- '..&'.’H_ ',’sz‘;." .',".. \’:600 E
5 M, "'"'*" ““““..M‘ o “ 1'--- I'Q-
= Sor It : 4 %400 S
2 203 e \ ] o0
= 103 ; S

Q
o
Lo
]
=
T
o
boa
<
o
1l
.
P
T
- )
20 —I Inlet water temp. i
J'"—'*———t—*—'**'—"—*l i ntiain iy = o g -
10
| .
0- : . H 1 H LI 1 . T T ,
0 50 100 150 200 250 300
CAPACITY(Litre)

Fig. 5.6 Variation Profiles of Water Temperature
Quantity Drawn off

TIME(hr.) [q'*\gg: "q"g‘ ‘8"}12%
Fig. 5.5 Thermal Performance of System in two L 2dzU e ex 23l xpo]} QU7IER
Successive Days %ol Fdo] WE ALE eFeE WaE 4
Table 5.1 Pe:fc;rg;al:nge datzl.::l ng system(30.1) 23128 Fosdas Fo WigTom o
1. THERMA RMA F& ALITYE N4 F90 g 39z 3
___System Type AER  ¥oldg £3e gz 294 o} w4kl
Capacity of Storage Tank 310 ¢ ME AlS £48% AEGES A ZUs 9
Collecting Area 5.664n’ 9l o}
Ambient Temp. : Min. -11.2 Max. 0.3
Systemn Storage Total Heat Total Sustem
Tupe Time ~ Water Avg. Collected insolation e 4 (%)
P | Temp.(C) (KcalDay) (KcalDay) =cencyio
KIER 09:00 6.9
17:00 41.04 10583.4 26718.17 3%.61
2. INSULATION PERFORMANCE
Ambient Temp.: Min. —10.6 Max. -~1.¢€
Systemn : Ambient Storage (C) insulation
T Time Temp:.{C) Water Avg, Thr cfficiency(%)
ype ' Temp.{TC) ‘ : J
KIER 17:0C — 156 41.04
| 2.44/15 94.05
08:00 ~-10.4 38.6
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A Study on the development of climatic data for the daylighting design

Yang, In-Ho - Kim, Kwang-Woo

Graduate School Seoul National Univ. Dept. of Architecture*
Seoul National Univ. Dept. of Architecture

ABSTRACT

In this study global radiation and global illumination are directly measured. and diffuse radiation and
diffuse illumination measured utilizing semi—circular shadow ring. By analyzing measured radiation
data, clear and overcast sky are classified according to the sky classification method used in Nantes,
France.

Measured illumination data are analyzed and

1) Clear sky illumination on a horizontal surface as a function of solar altitude.

2) Overcast sky illumination on a horizontal surface as a function of solar altitude,

3) Monthly variation of illumination.

4) Cumulative percentage of illumination,

5) Daylight intensity as as a function of hours in a typical day,

6) Average number hours per day of illumimation above 10 and 20klx are presented as a climatic
data for daylighting design for Seoul, Korea.

An Experimental and Field Study on Thermal Performance of Thermo-
syphon Solar Hot Water System

Y.H.Kang - H.Y.Kwak - H.S.Jeon

Korea Institute of Energy and Resources

ABSTRACT

This paper studies development of a solar thermosyphon hot water system which is suitable to
korean climate and life style, to save energy consumed for domestic water heating.

The system consists of two flat plate collectors(or three flat plate collectors) connected in parallel
and a storage tank of 300 liter capacity with heat exchanger and the optimum system was designed
through the comparative measurements of five different storage tanks.
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The developed system manufactured with domestic materials were installed in residential buildings in
seven cities(Seoul, Pusan, Taegu, Kwangju, Taejeon, Kangneung, Cheju) for demonstration and field
test and results show possibility for commercialization.

Multi-Objective Evaluation for Hybrid Use of Natural Energy in Power
System

Sang Hyun Bae - Jae Youn Lee*

College of natural Sciences, Chosun University
Graduate school, Chosun University*

ABSTRACT

Research and development works on practical application of natural energy utilization systems in-
volving solar, wind and sea wave energies are under promoting for the purpose of improving the
energy consumption structure. These natural energies, made available with the use of relatively simple
apparatus, are clean economically efficient and highly effective in the conservation of environment.
However, these natural energies also have low energy density, randomness and regional variations. To
compensate for these characteristics, hybrid utilization of solar and wind energies is currently under
study.

The introduction of a plural number of the natural energy 'hybrid utilization systems into a specific
area will affect the economic efficiency, reliability and environmental conservation. Evaluation method
of such effects has been examined in this study. |

The present method consisted of the steps described below. First, available energy was calculated
from insolation distribution and wind velocity distribution in the specified area, and then the effect on
the configuration of the power system load was obtatined. This was followed by the determination of
the optimal power dispatch over the specified period and by evaluations in light of economic efficien-
cy, reliability and environmental indices.

A Study of Semiconductor (P)SiCAN)Si .Heterojunction Solar Cells

Choon-Saing Jhoun - Won-Kyu Park - Ho-Whan Woo

Inha Univ.
Central Vocational Training Institute *
inha Technical Junior Collage * *

ABSTRACT

In this study, the (P)SICAN)Si solar cell is fabricated by the vacuum evaporation method with the
substrate temperature at about 200+5{C] and its characteristics are investigated. The optimal thick-
ness of 1.2[ #m] of SiC film is derived from the relation between film thickness and conversion
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