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Solar Simulation System

by Nobuhiro HIGAKI & Ryotaro KARAKI

Solar radiation test equipment that can provide pseudo-sunlight irradiation to simulate the effects of solar radiation on outdoor water
supply facilities, as well as a temperature-controlled room with ambient temperature control have been installed. The temperature-con-
trolled room is large enough to allow easy transport and installation of considerably large water supply systems. Accommodating a
water tank and power supply facilities supporting products for overseas markets, the test equipment facilitates the simulation process
with pump operation.

Keywords: Solar radiation test equipment, Temperature-controlled room, Irradiation distance, Effective irradiation range, Non-uniformity of irradi-
ance, Metal halide lamp, Modurated light, Thinned-out lighting, Full lighting

1. I C & (C
WA, F$+/7 BUF 5 BERIL, HAREEICR TWwize LA L, 2095y FIZEBROKREGE LKL T
TEINDL X HIZ, B A v oN— 7 RO B A %ﬂﬁ}‘?ﬂﬂy‘nf%@ﬂ’*ﬁﬁw LY EMNREIEWH

MEH->TWDH, TNHOENIL, BINITHEHEEINSLZ
LBy, HEHKIIELEINDEZELZ W,

HKEEE IS, PEARa YT U v BT
PEEZ RSN TBY, ZROETHMOBEIITE
R S & O TR HEP %2 5F 2 LD D, FaKEED
R IE BRI BT B R PHAIRE R O H S OB EE T 5
VERH L, Tbb, fKRKEZENCTHET25E
2, FEFRMORSIERELZLEL, o
Fvbi‘ﬁﬁiiﬁ)%ﬁlﬁll’ﬂ’@&% EVEITHY, BT
DFMIZH W EEZRITTI LD, MKREEOFMmE K
Fﬂk'ﬁ—éif‘ﬁ, WY iR AL TH B o

Ak, FKZEEIIS IR, B, B HEIC
EHENDLBEET, Ky FEAMERREBTEBL, &
WIRE R RE T 5 2 EDHERFTETH S,

LWHTIE, Kbtz B L2 v 7otE R L CTHE

DB MR T 272D DM 5 2 HI B ED D 1,
7 ¥ FXEAET, FEEO R a5y T ERMHL

* EIKIIBEA A oS == B REARS RRHER O T S
AT LR TR AT =

WHRBR & M 5 7201213, JIS C 8912 EPA (7 A1)
7 BRETORENT) iﬁa‘%&tfiﬁménn\éﬂwﬁ FEA
L7z RARY PV DT Y THLELE RS,

Hiy B % i 2 S OE (AX—2R) 2%
727z, Ry THEAMBERE TR AT S K KR E IR
ERA) El%a‘%ﬁ%ﬁ%:%ﬁﬁfté 2iE, RRAEAER o b T, 1

EWASEL, T FEHKRERHMICE S OFH 2%
LTw7z,
ZZTHE, INOOMERRRT 5720, Ky TE

AFHEIIRE T ORI T RET, (g2 ZE L 24
R 2 BA L 72O TR %o

2. AABREIRDOER

BRI LT D4 DD X » TR X L5,
OH GRS E
@E=
@F ¥ 7z %
@ ()?uxﬁm
SE AL VR R il
'%m%ﬁaﬁ

INT IR No. 243 (2014-4)



H 5kl f

(2) 7z s AImEET
BEFEAT TS T NEPUT X B ATHAE
Bbb, 7077 AR RITOREEZS) LT, 1H

DOHHEETNVEZHBT LI EDBRETH 5,
H4 R T4 % 5 >~ 71, JIS C 8912%° EPA
FAGIZHEIM L 7-HEEIA Y VNG L 5T Th b,
SHICHIMEDOD 5 BEE 1T ) 720121, Bk L
Z 7Ol (BREHEM) 2 &7 2887 DD,
B % 70 SRBRAR O 5 023 2 WA & SRR 5 720,
TR & He i LT\ b,

3. BEEOFH

3-1 BHHREE

Hgf ke otz R1, WERZRIL, HEE2E
B1IIRT,

HY bR 1L, HERSAICGRESRTEY), 570
FLEMTIEICL T, HFEREZRET LI LN TE S,

7 T ORI REE LT,

(1) HE= AN RAT

H SR A IS X 2 nkT e

R1  HERRBESEEA R

Table 1 Specifications of the solar radiation test equipment

5 v 7 OMH
Type of the lamp

AZNINT A KT 2 T400 W x 484%T
Metal halide lamp

H e o0 w22 4 B

Amount of solar radiation

210 ~ 1070 W/m*

A, MBIE RTIC X - THEB
With modulated light and thinned-
out lighting

LS M 18 m
Irradiation distance ’

2 e B
AR mxlm

Effective irradiation range

4RI = 10%

Wit 2 7 At full lighting
Non-uniformity of - — o
irradiance 51 & FEATIR = 30%

At thinned-out lighting
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Lifting and lowering range |FL+500 ~ 3700 mm BH1 HiRBE

of the lamp Photo 1 Overview of the solar radiation test equipment
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Fig. 1 Outline drawing of the solar radiation test equipment
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Table 2 Specifications of the temperature-controlled room

FNARTR (X BT E x5 E)

Room dimensions (W x D X H) 43mx36mx45m

BEAA B (< 5 8)

Door dimensions (W x H) 28 mx25m

i BE i pH

+20C DB~+50 C DB
Temperature span

I3 A st

Temperature distribution accuracy
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Photo 2 Overview of the temperature-controlled room
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Photo 3 Inside of the temperature-controlled room
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Photo 4 Overview of the water tank
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Table 8 Specifications of the water tank

KDY A X (xBTS X E)

Size of the tank (W x D x H) 252 mx 106 m > 1.6 m

K

3
Holding water quantity 28 m

LA

Pipe diameter 100A
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Fig. 2 Structure of the water tank
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Photo 5 Piping flange
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Table 4 Specifications of the power supply

A = (40
Output type Three-phase four-wire
put typ system (Y-connection)
- mnER 42 KVA
geseAinazfe | Output power
AC regulated AR HEE
power supply Maximum output 484 V
voltage
IEYNI AN
Maximum output 100 A
current
. W BT
18 FH S R i Output voltage 200 v
Commercial g~
power supply H 100 A
Output current
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