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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 ana-
lyzing 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 sutface as a function of solar altitude,
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3) Monthly variation of illumination.
4) Cumulative percentage of illumination,

5) Daylight intensity 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.

1. A 2

1.1 g2 =4

Agafgel dAS AFAFE o] £33 o
2 debg M7l siAe T E o F
A 7H8d AJQ77E 7 Fa% g Abg ol
Huz HEEA7FEo0YU £ FHolx oAty
= 139 HAXHEHE gotopdt o, o}
ZaA lTﬂr'“—Jr A 29 S3re AFsE
CIEXEH 3 ¥ (CIE Standard Overcast Sky)#}
CIEX &3 4%" CIE Standard Clear Sky) =¥
S i, wEEA =A.

AR Hor E2v FHY dFAG(FHE)
ojuf Az FAAF(HHFT)L A AT
e A& Ao g vBxéA vEdT. 1y
G#U]R]Qﬂvolur S 2e FoME olg g E&-r
HE Edo] 34 dAFdA veA g
Oy, 3539 A3 A7 dA e 7‘4""0}
HE APFHo2 eI A B8 FH e 2D
ANge g8 A& FREolt oz F7}
7 E7bss 3G,

HZo oA tAAUYAE B8 dEY Y
¢ ooy "eke gEuatel o] &y
F& Aol 53 FrbAME AR Aol
a3 Woryel, dAuUAE LA &L 9
g Z A LAY A HEo SHo A%
-5-8-’**0] ol - 73’7‘5]"174 At e IGE

o B88te T2 du¥ "HY
’\l -’f‘- & (active solar system)¥} A& ef
A 28] (passive solar system)©o] 21}, o)
543 do|glol WE A9 2z2E 249
A ojfdd AFAHA EAY o s
HEES 88 + Ae A49¥ ggg A=
o] z}33-g w1 Qo). o] A g
A2 2axge] g87s JH3 #A 7}

4

O{NmRmRrulOLJ

Jerzg fevere dAd g AdAgd A
A AH e ol %-zi-%ol 2755 U

ueta 2 dFdMe v g2 2l
AxF AAZIYHE MEEr] AT NP ARE
AAstd 1 5 Ao] Arh

1.2 A7 #Hel * Uy
1) @79 el

2 AT HE AAdAY 4Ae BT 27

o,

a) A F(Clear Sky)

b) & % ¥ (Overcast Sky)

c) FEHLZ FHol 2 HF(Parly Cloudy

Sky) |

o8 ugolA 1 Zo] 7jAzxgE 7
w43t 2 afF HAE AR E A A s
712 o

2) 479 ¥

T8 WAL S Megg 25t 3o
gt g4k Ab(diffuse radiation) 2} A 2 YA}

4z

(global radiation)E& ZA3le "TAugE B8
ste 71E A2 olfEly, oetilzE A
g 7tz J3e e gridez #9435
o AFYHE 437 9% Fuxgz g8
g},

o] 9} gHA WHMF Zx(global illumination)
g2t Z % (diffuse illumination) 25 & =4, #
FExUC wgt B4t £33 Fx 2 3
L, Bz & 24 AF4dAEL )
FREE AA ST

2, & oAAFofAMe &H-

2.1 CIEN| 2|3} H|tE! XjAxiZ MHK
7|MX}E | -*I-I

CIE(The

Commission Intemationale de

B <¥oll 1 X {Solar Energy] Vol. 11. No. 1, 1991



A G AAL AR Ao Be A7/ FUE 9

PEclairage)2] 71& 9493 307(TC307)& =4
AAAF FAHY
Measurements Year, IDMY)E A|¢st

TC307& oj&l sjof 2 AAANF AA & 7]M
A5 54 Z2ade Fd5a $HlE] A

Aebg vidgioh, o] 3l Tgadd
Adle FAH AFALAE FUiAE ERIew,

2zte] AT4SL Taade B8 A
adel 8 72AEE Y & Uk Fokn
A) 2+ 3} A o).
2t7ke) B&
of & QFAG 'L
7}, A&
Required)
a) 1% o}3te

g 9% CIE TC3079) <3 A
g3 2o
%7 %5 (Research Class—

Al bEtl 3=, vf 30
T vt AEFHe FPsojA=(Z2, Peter
Tregenza”} A U4sE ZAd 5°9 ejUdunx=7tH
22) 333 % Z+ ¥ ¥ (angular distribution)

b) g HAHAH =Xk
c) AAF A 2%
d) g4t #3HH 2%

) A8} Fo$ FoEH] TR0 vA & I
o 3 M
U 478 23-d4F
- Class—-Recommended)
a) 789 %3, HH -rai]-‘—‘.:—
=9} urskol ol 3 #riek
o}, d¥r g A -/ EHFYE

24 3} & (Research

uhge) &

Required )

a) A¥F FHH 2%

b) &4t ¥YE =X

c) RIALE AAG F, A, &, & ¥ dHd

1) Mccluney, R. and D. Kendric, “An international daylight measurement year”,
daylighting Conference, long Beach, Nov. p.6(1986)

e ol A} (Solar Energy) Vol. 11, No. 1, 1991

3l (International Daylighting

(General Class—

) hHs 288 FAETH 1 G R
e

) Y= & AI7ME 2w gt
E} g FA -8 £33 = (General Class—
Recommended)

a) HYF +99 A2
) WAL AAG F, M, o, B e AA
F £A9 QA

c) F7)7H

ApolMel EHS

2 °4%‘L°ﬂ*1 SPEEE L
CIESl o3} A¢d AN 47§
3 9vg 240 dgse $Eow

A e AN
THZE A48 Ao 2 deie &
ste] AT HHE EAe7) AP BB B

23712 g,
= 97X 53 gEEL UdsH 29
a) AAF £44HE 2o
b) WAF +HH UAFE
c) 3 FHE 2
d) &4t 3 H LA
e) OIANZE A28 HF Ad) &
f) &9 &3

2.3 582 4y

FHHE 229 AL ELEmY ZxAA
(Lux Sensor:EL505—108)& o] &3}, o] Al
7Y BEs £HAE [FAFEE 7 984
AAME #H¥ 24 717 (Sensor Levelling Un-
itEL505—098)& Al&3cth. QLA
ELEft el dAt=Z &4 7] (Pyranometer Solar-
imeter:EL.505—012) & o] & ¢t} ofefdt AlA
&< PCLD—789 Amplifier & Multiplexer Board
& &3l #H2d ZHFEJel 43¢ PCL-812

= 2] ©
£

Proc. 1986 International



AANF AL NGRS e B A/ FAZ 9

Enhanced Multi-Lab Cardol] €24 5o, AAME

A HUR& ATE AZTEYOE o] L3)A

o3 Yo gog Wiso (Foz I

FEO 7]&38A "l 232 n) 58 pir} A
Polar, oW =g FAG Fivets A F
AAE 71328 SHAY dI3AHE 298
o 71% BREIJEE )

TS 3o 43 (1041, 1241, 14A], 164])

THFE AT FEY Az gt 0(FHF
Clear Sky)oll A 10(F & . Overcast Sky)7}A]
o] 2ALR AAAMF FF 7|5 LA 7)1 538}
o, F§F 25 FMA FL37ig F),

B A3 2L 19903 89 HE 12€7
Z 577t A A3 A

2.4 ZH71719 Mx|

Z2A71719 AP A= S Wl M= 937}
i3 Fo} FHe FoEo] o3 J&Fe F
Al g St 35F VEY Sz Hslm A
HE 2% (A), 2% (shadow ring) & ¥ 2§
BAZZ(B)Y SHFG AAZFT AAHC), 2%
o & &3 FAJAHD
etal, vtz Fo 01?}%115-‘% 22 7o ek E)
E A 42 E FU-. [Fig. 1]

Aq7]4 FR39E (85EL 4 =(shield) o] 2
3 5o HAF EHHY A7 71EAANE B
W} 21},

1) #%¥9 (shadow ring)

AFHE F 23 FHZRE fELY d34
(Eppley Laboratories)?] =t%wl”’g F1n=z &
o, FAZ 2mme] go)EF How EL 75qy, vk
AF 360mme WYIFGE ¥Eo], ME
(A& AWl A = YFgte] 7t 7l 25 W
o] FEog 6.5°)08 FFEAL FEN
QA 52.5°2 21&A AU, Eg #HE
yhALe] a3t Folv] S8 739 M kg
E A g Ee AFA: ASds g x4 e
4eg d¥o gt 2 & 7 JAEF oY
o, E Aol AEG pSoe FgF A

o?."-

) SHE AAME HX

2} William A.Beckman,

N

Fig. 1 Amangement of measurement equipment

2

& 1}5(—%—2;&-?- e E2n% 152.5°)8 #A4
8t5, AA7F Axlg REo) F&, AFER F
Ad F A= E 3o AFYRE 24 ¢ £ A
g 39, AN ZzaPoz Ayd GFix
o d&d, 4 g 1Fdq 1A(AF
AUy 2A3ALL.

2) ZEAS AAAY M3H

4742) AA 2L ot =E A G Fivjet A
Ao Eole FHd FREO 29§ uAb9
FUE HAss7] A AELRGY Ft
Al 7@ oA UEE 3R, FolE &
4 dY Folrng A ¥ 115mE 39
o B3 AME FYYE 2HEY JEF 5
HHo) 22 3lgn, Z ZEAG YAAE
i 13 Fol Fo] AL FAEA HHF 2
Aol HXx & 3yt |

3. Xlodxia A JIAMKE
3.1 M3 EF
E ATolA HFY =g AT, GHT,
pRrHog FEo] 7 HAFez Yo A4
e AP A8 7| 4AEe £4o] A7
Aol "35}‘?} A7E A7l "M AT =
Hg HEs) EFHEe 71Fo] EasA €U,
7]%011 4 4%‘-—] & 9y e oy 2o,
) 9] 2 San FranciscoZ Aol 4 o] 2§ wy?¥

“Solar Engineering of Thermal Process”, Wiley Interscience, 1980, p.39. -

3) Navvab, M., M. Karayel, E. Ne’eman and S. Selkowitz, “Daylight Availability Data for San Francisco”,

Energy and Buildings, Vol.6, No.3, p.273(1984).

ef ol 1l X] (Solar Energy] Vol. 11, No. 1, 1991



,.;lo'\:; ‘ a-., o

“ 1—&, -t}-

1 52.5°

Fig. 3 Dimension of shadow ring

Holet FHE AjlAg

SR

i | ' |
PCL-812 T
UAET ] o !
- @ < PCLD-789 1

- 18 I
MC7912 ,' gm E :
I N S

Ol = S o — -

HSEY E-ﬂ o 2} ‘ORMER | 1738 ’*z% gﬁ%"'

Fig. 4 Systematic chart of measurement equipment

ol = San Franciscool A 8] &A= AP F
€ EHYY yPHado uiF G YA
200w/ o] geoli, FAH/AHAZFT dALe H]7}
0.330]3td 42 32, FHTL gy o

g} Foll vl A] (Solar Energy) Vol. 11, No. 1, 1991

Fig. 5 Sefting
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Fig. 6 Measurement of global illumination

Fig. 7 Measurement of diffuse illumination
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Fig. 9 Measurement of diffuse radiation Fig. 12 Adjustment of shadow ring
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Fig. 10 Photographing of sky condition Fig. 13 Data aquisition system
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Fig. 20 Clear sky illumination(Dec.)
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Fig. 22 Overcast sky illumination(Aug.)
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Fig. 23 Overcast sky illumination(Sep.)
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Fig. 25 Overcast sky illumination{Nov.)
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Fig. 26 Overcast sky illumination(Dec.)
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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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