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Development of External Lamp Test Unit for Broadband UV Radiometer
Mabhito ITO and Matsumi TAKANO

Abstract

To monitor and correct the responsivity change of broadband UV radiometer, an external lamp unit, together
with the operation method, was developed at the Aerological Observatory in Tsukuba. The accuracy of this unit
including the operation methodology was tested periodically in parallel with the comparison with NIST lamp test
results from January to December in 2005. The results are summarized as follows: 1) The external lamp unit using
50W halogen lamp was effectively used for global (upward facing) and reflected (downward facing) UV radiometer
in the observation field. By changing the mount of lamp house, the unit could be attached to some kinds of UV
radiometers (Kipp & Zonen UV-S-AB-T and EKO MS212WF). 2) Optimal warm-up time of the lamp seemed to be
about 20 minutes, which was derived through many experimental tests. 3) Irradiance stability of 0.1%(20.05%) was
achieved by controlling the voltage of the power supply within the range from 11.999 to 12.001V. 4) Comparison
experiments were carried out over a year to test the usefulness of the unit and the operation method developed. The
result showed that the average responsivities of UV radiometer traced in the field by the external lamp unit using
three S0W lamps agreed well within 1% with those determined by indoor NIST lamp tests using six 1000W lamps.

It was demonstrated that periodical application of the external lamp test unit and the operation method system
developed can serve as a practical measure to assure the reliability and consistency of UV monitoring network with
broadband UV radiometers.
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Photo. I New external lamp test unit (Single Type) for
broadband UV radiometer global UV
radiation.
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Photo. 2 New external lamp test unit (Double Type) for
broadband UV radiometer global UV
radiation or reflected UV radiation.
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Photo. 3 Lamp house, lamp holder and external lamp of the
Double Type unit.

nz. ZhbiZ2W\WT, Double Type? ¥ & % LLFIZ 7 HA
3 %. 7238, Double Type® & XM~ DPH N FE X
Tz, %iko 3. 3ITH T 54 MO S TIE,
Single Type D ZE & A i H L 7=.

2.2 FEOBEBELERAE
(a) BERRTEILER

7 7 HERE, Bt EEIRDC Power Supply)®
KIKUSUI PAN 35-5 A (KIKUSUI PAN 35-20A <X Kipp &
Zonen BA-CI126b AJRE)TH DY, r—7 v ax s X &H
KHBEAEST AL, RELTLERATRETHDS. ERIE
ACl100V%E DCHI12VICE 2 T+ 2. =72L, r—7
Ny, TUTENE—, TUTEORREILIC L VEEN
2219 % O T, Remote Sensing #&HE(LL T Sensing & FE5Y)
NULETHD. HERIT, FR, EME12.000V4E b S &

- 58 -



M. ITO and M. TAKANO

LEBEERE LTHWDS

BRI HTW B EEMES - ##EH 7 —7 21 (DC

and Sensing Cable)|F8:H Q24 : 12V, 24 : 12VHcom, 1
A . Sensing, 14 : Sensingflcom, 14 : B, 14 :

Bt Hcom) & 72> T\ 5. Eb?ﬁ)ﬂZTE'?@Sensing&_jﬂ/fﬁ
i IR ER A R L, WICEE12.000VA i ST
WEMNEERT 5.
BIRFIMO 2 b — LNV EFITITEBIRAA v
F(Main Switch) 3 & 5. 7=, 2> b — L SR E
N E VR H > F A (Current Adjust), A 11T #5784 H
D F Z(Voltage Adjus) 3 5. WH, BIRFHEDE HITK

KIZERETH. BEFEHOEALIL, 7 TOEEME
HAThvy, 77 8T, Sensing® 7L it (Voltmeter for

Monitoring of Sensing)7312.000V(%0.001V)
BT 5.

0 EANZIE, 6 I A A » F(Output Switch), H
SRR A A » F(Limit Switch), VY & v b A1 » F(Reset
OVP Switch) 3 & % . HAHAA »Fix, EERAA v FON
D%, ONIZEENIET TR 2%, WHBRRAAL v
Fix, 7 TRBREICRE WV CONTH L) 2223 5 EEM
BHOEHRTELELBREZI2.05VEREICHET D8, —E
BETATEREH TS Z & id2 0.

I ha— LRV B ORRMENE, AN ERGE
R, BRINEEFRTERSTWS. WG E S 1/10AV)
DHNLETRRTD.

Sensing 7 — 7 /L ¥ T Hif S W L EEFHE, BE,
Brewerfi Fluke 87(Wavetek 85XT)% iV 5. F/R1£1/1000
VHENL &3 5. &M 5 kX, BrewerlZEH T 254
LHRFETHB.

Wb & o

b) TR

Z > 7~ A(Lamp House)ld, ~ 7 > b(Mount),
7' A B EE(Lamp House Pedestal), f2%ET 7' [ E 4 A
(Fixing Bracket for External Lamp), 7 ¥ 7 /"D X J/N—
(Lamp House Cover)% T S 5. v U ¥ MTIXMIZREE
EMOT7m /(X ON, 0T Ay ABEFHICIE~
Uy NEFEROT 7 BIRX TN, T AT RS N—
TEIZIE T I RREEEROT 70 S B]R U,
TNENRY o TN D

~U s hOTFT7a MR INE, NISTT & 7 i E Rp (S %E
O FRENCHEHITIE C TMELZRET H. TOMEE
WRELTHBIE, Thz®hhrd & aRmEicggEs RiET o
THEETS.

FUTNTARETEO~ Y MEEROT 7 n
2V b, NISTT & 7 g e (R YEE O sl eI [ 7 & 4

7

DREFAEET 256 %RE, WY
EIRALAS -
RO ) r—7
CHERITEES &

X, ERLIRE, g
ST RE T e, 2, T U TN T AR,
HIAE R o — 7L AN HE T DAL TE A AR G 2
IMHTWDHEIZL T b e LBl
5.

BT o TEESRE, T TN ABHEI2AD %Y
THEERES T HEESELI LD THD. IEELET
VT ERMT HGEITE, ZOXRTEFRISITD DO TIT
FRY S THAEE

FUTNTAAN—X, FVTNNTAREEBS LD
ICEER S50, BIRMKS - HEA S — 7 VBB O &
HEALAIC L CRET 5.

(o) SpigESLS

SN EAREHE < L 7 (External Lamp)(Z DV T, Brewer & [d]
B, R Z—fE T, THZERICO VW TESLI21%) D>
LN T VTR EBEABEENTWDS., FU TRV E—0
WTIX6PTH DN, T TNTAREDY 7y NOBRFE
TLoMY EFATS. ZDLx, SUTHRALE—HD
M OGHAE L, T T AT ZEEMO MO ZRE & %
MAGbEDL L2107 2. A%, HEHES LV TEHESR
TLoMY LEESES.

RE, TRV =T AEICE R =R RT S

ﬂf“éﬁ,:ﬂﬁ?yf%§V7Tw5* WZHL D fF T
LR, T4 TR MIBEEUVAR—ILIZEDLELT-HD

LOTHDH. BE, 747 A MBEYR—ILOMED
Lol T THENEDLRWVE, KICHEAOE, %
TUTDT 4 TA Yy MIEZRHEL TEB ZENEEL
W, L, JUTHRNT =T TNTRARED Y

WA LIERES T EESRECEE LS E, 7«
FAVRNEEUR—= LV EDONEBERBBRIZIHFTITNEZ LN
H5D.

@ 7—7.1L8E
B2 LB S H TV B BEMK - ﬁﬁmb~7
NDART ZX, TUTNTANGIENDEEME -

WA= Noaxs 7 LERSETHERTS. _h%
DART ZIFIPTH DN, EBIZIISPREH LTS

aR T X EERIED EEITE, ﬁ%éﬁm@@ﬁt7
o7 AW THEEICERESE S, o oEpErgsibd

Hé, —EDBIEXHBEEEL LA LERLGEE
TE). FTEREZELERHOACREHEFRIZ OV T,

lkaHm%%%W%@%LTP&ME?Vf%ﬁﬁ
RETBIZRDZIEND D

-59 -



Journal of the Aerological Observatory No.66 2006

2.3 RBEFIRE

AL, @, BT < (EAHE Sm/s LUT), AR
(BRETHLAETRMICITY . ZORMFICY TUTEL W
LAINELE S 5. HRBERITON T, NISTT > 7HE
BpiCER LT v, =70, EREEEZLT AV
Fhidebewn., RO T IR —7VERCD &,
K72 SREN S L. £, XEMEEOKEONE
EROFFOSE L TiE, 7 v THRESCHIZRE ICKRE %
MDAELD. BEORKRIZE, 77 1EICONTH2
(warmup : 2047, 7 —Z W45 : 5002 HET 5. mFIEAIT
UTomy Thod.

[RRATD/EX]

D BERT2EEEOT T D7 4T A MiEEER
L, V7O T AMOII =T a7 TERTS. 7
VTBHEEN TV DA, T — L TEEI
HERT5.

2) BIEMLAS IR A — T D 3Ry X OB EEE AT

-

2.

[RERMEE]

3) BAREEE - EZRBOFTICR > TITE, ACF—7 Vv
Fartry M, E7oERMEE -f@EE s —7roa
XU B B BERESED. TN AR ST
TFRVWRE)D LICEWTEL. 2ok, T2RKE
Sk B A BLRAREZR ) OBA LB B OftE X,
It 7 B S 45 408 H SR 5 ) OB A IS &
IZiE< .

4) WEEBEOUV R—2&2 T La— L TiEwT 5.

5) FUT NS, SERET T Y oy R
WEBALLIEESEDL., ZDLE, SUTRALE—
OMBOYAEE T > TNy ABEO MRS
LD LBV ATD. 6RO KRNV — T
LFWORNWEIEETD.

6) BT U FEEEEEAWT, IR —% T
TFATZABEZ L oM EESES.

N T TAN—EEEIE, XVTHEHETD.

8) EEJHONE L, AL v FEZONET 5.

9) Sensing® H 71 A312.000ViC 72 % X H I BIEFEMH -
EATETEAESTD.

10) Z OREEIT SR 200 MHESE, 707
O warmup ZEMET D, 20 & X, [Himm AR
BHEBEAREE ofBaE, W& THETD.

11) 20471 warmup 3T L7z 6, EORMEGFE L7z
R ZHF S, SV TN TRBETFTO~T Y b

HEmOBIICEESED., 20L&, UVE—L0%1E
DT RNESEET S, TS5 K B 581 AH B
) OBAE, WX OREL FCHEETS.

12) ZOMRIET, oM ESE S, G2 A 8eEk TR
WAL, HIE(UVB, UVA, Temp4%) % iték 1 5.
F 72, Sensing®EJEFH D],
DOEFFER, LOEBEFRREZLETS.

13) 1A A » FOFFD#%, EBIAA v FOFFL T 5.

14) ST HN—, EHS o FEESRERVAL, T
FEZT D, AL T AT HONWTIE, 6POBETMI
ZLRIZLTHESE, WiRIZR-72%, RET 5.

5)~14) IZOWVWTT7 U 7THICEVIRL TEMET 5.

oy b — LKL

[RRBROEX]

15) ACr—7 v, B - H@Ar—7roaxs
ZWMOAL, RREEE -2 5.

16) 7> 7 H#IUINT H. 2D L& T T HENVE—D6PD
Fl%E I L TIRET 5.

17) ez M LIRTET 5.

2.4 ABRBELLYFOEH

R ROM 2 HEINE L TV 556, ko 7
VIEBICEEL, BROVHEEZOH & L TR
T5. FEREDCELAIE, BEOVHHEEZOH & L
Tiidkd 5. e EHEIL, UV-S-AB-TOHA, 1) HHRA
B, 2) 72 7%%5, 3)Output UVB, 4) Output UVA, 5)
Output _Temp, 6) Sensing_V, 7) Power Supply A, 8) Power
Supply V &3 %. £72 3) Output UVB <> 4) Output UVA
O M IMEIZ DWW TIE, Bl 1IE (Dark Correction) % fiti 9.
WS E —F TRWIEEITIE, ARtk Ot R BT
HERT 5.

HIZRHREEE b Ly FOHISREE AL B0 B, RO@E D
Tho. MEZI, HMEKEZLZRes, HOEEZVET D L,
NISTZ > 7" #E R (NIST) T,

Irowisy = Vaousn / Res isp

LD, Eiz, EFBIT O RRE(Obs) T,

Irobsy = Vb / Res oby

Ld, D THNBIERES o FORBEICEIZ R VD D
Mr st = It (obs)) & & 2N, E02UT,

Vaisp / Resqusm = Viowy / Res (op
L 720, NISTZ v 7 HE LA O Hlgs O K EE & o 1,

-60 -



M. ITO and M. TAKANO

(a)
225
S 200
g Reverse
P~
>
=)
5 175
et
=
&
=
=}
150 T
e
-30 0 30 60 90 120 150 180 210 240 270 300 330 | 360
min
—+—U001-1 —e—U001-2 K002-1 —o—K002-2 —e—K003-1 —e—K003-2 —e—U004 U005 —=— U006 U007  —e—K835
U008 U009 U010 —=—UOIT —e—KO012 —e—K013-1 —e—KO013-2 —o—KO014-1 —e—KO014-2 —+—KO14-3
(b) 2.56
2.54
& 252
]
7
st
= 25
it
=
g 2.48
=}
2.46
-30 0 30 60 90 120 150 180 210 240 270 300 330 min 360
(c)

" -
RV 1 1 g i . .

_llll-——.—.—.—.—.—.—.—/ \/
rmi

Sensing (V)

LR AT AR Mt SO e e=tSe = = e

-30 0 30 60 90 120 150 180 210 240 270 300 330 min 360

Fig. 1  Temporal output change after putting the lamp ON using new external lamp test unit.

(a) Output of UVB (mV) by UV-S-AB-T 030-620 of Kipp & Zonen.  (b) Output of temperature (V) by UV-S-AB-T 030-620 of Kipp &
Zonen.  (¢) Output of sensing (V) by voltmeter of new external lamp test unit.  Legend numbers (U001, K002, etc) indicate external

lamp numbers.
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Fig. 2 UVA and UVB outputs of UV-S-AB-T under some

power supply variations.
(a) Outputs (mV) corresponding to power supply voltage from 11.98
to 12.02 V. (b) Output ratios normalized by the output at 12.00 V.
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Fig. 3

Trend of output ratio normalized by the output at 1% time.

Kipp: UV-S-AB-T 030-622 Kipp and Zonen, EKO: EKO MS212WF S00083.19, EX UVA_AVG and EX UVB_AVG: average ratios of output
using 3 external lamps which are K003, K012 and K014, NIST UVA_AVG and NIST UVB_AVG: average ratios of output using 6 NIST

lamps which are S-1054, S-1038, S-942, S-934, S-967 and S-1065.
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