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Optical Design of Arc Lamp Heat Flux Calibration System
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Abstract To improve heat flux density at the exit of the integrator of arc lamp heat flux calibration system, an
approach is proposed. Firstly, the principles and design objectives of the system are briefly introduced. Secondly,
the selection and location of xenon arc lamp are analyzed. Thirdly, according to the restriction relationship among
the lamp, the ellipsoidal specular and the integrator, relevant parameters of the ellipsoidal specular and the
integrator are designed and optimized. Finally, a new calibration system with all optimum indicators is obtained. In
the new calibration system, the heat flux density at the exit of integrator increases by 33% when unevenness is less
than 3% . The truncation diameter and the depth of the ellipsoidal specular decrease by 16% and 18% respectively.
Under the same process conditions, the results can lead to a higher process accuracy of ellipsoidal specular.

Key words optical design; xenon arc lamp source; rotating ellipsoidal specular; reflection type integrator; heat
flux calibration
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Table 1 Superior h values of integrators with different calibers
d /mm Simulation interval /mm Step size /mm Superior A /mm E../(mW/m?*) I/%
6 33<<h<<49 4 37~41 18.5 2.2
12 67<h<<95 7 67~74 9.9 2.4
17 95<<h<131 9 95~104 6.4 1.5
22 123<<h<<175 13 136~149 4.3 2.2

1122001-4



5 MAERBEAY TSk

1 BR BT A D RE 2 TUKT A Hh B OL R T BE 2 Wi B e SR AR TR R RS (L AR R AR . RO R —
SER AT R R LT S H ORI E B X — R, T I as & K 1 xR B4 2 B0l 1 5C | K
X BR 3 i TR B K SF B4 R AT A

ISR 3 1 AT, Y IIVRAT B R S, FEAME RS FITBC O il 2t AR R 2  #% IR (5) X, MR B R #4611 &
H I E . T AN I 05 AR A

D D
2% sina | Zxsing 21 e
N 1 R U R R I S MAE FOBF, WA
D D
ZXtana_‘_ZXtanBi‘Fle‘izxc’ (8
RIGH QORI E (DR IBRNELE e,
o= = Sn@EB 9070 < g < 907, (9
a sin @ -+ sin 3
BT R R E M 50K e AT R E.
mMotroate dfe gy (10

fi a—c¢c 1—e

A A BTE B AR T A 2 RE A LU R T OB B BRI M B CLOO TR e BN MBI SO
(DT A e BEFLAE A o FIHL A A B BRI 38 98, VB A SRAF BN B0 e WM R o M B BT RER; SR
17 B 32 WA BE O i £k HEL A 280 B2 PR, L RE A JFL B 0T 382 2l o AN B O, A O R Dl 4 2 B o R Bk 3 2L
RO ¢ M DR IR E 780N s 0 EEAE BT A3 2 th D X S P AR IR RO T2 T R TR R ae R
K 2 AR A DR AR i ad 72

D #fE B Bo TERRIR A% A AL R P A 3R MU (e 739110 5,20 mm) s DU REREOR 5 e KA
JEU) 3 o 7 B AR AL B DT B A SN 5 s m] LLE B AR R R/ I b X T AN (R 8 AL
B o BRI o HBE B Se3 R AZ s/ . R 3 (h) AT G il 2 ] 240, AGCkT PR AR &t i s SO 26 AR B2 R
2y 122° BRI AR B M 58 NI REXS FT A7 AR 284k . ENIE 5 9P H& 1A el g RZ N 62°,
X R A O SR 2 RO 122° 40 B AR S RE S L DR 3RS DRI S R R 0 DG R A R A s S RN L B
B IR B 03 e B/IN DA 7 2R AR AR 05 7 1 W O R S R 2 . IRA A B R
3% EE AR SR B8 1) Y S /N T R) SR A R A 5 A I ) B L T L B R A R 2 S By MY, (HACR B gk sk
OB A IR R DG R A 2 R TS A G AR ST L B R

030 (@ - a=20° 0.75+(b) = a=20° —
—e—a=24° — —o—a=24°
0.27} —4-a=28° 072+
/»,,H'Oﬂc
= 0.24}L — " §069 I ./
= 0.66}
0.21} . .
e 0.63} —
0.18 ./ . . A / X )
56 58 60 62 64 56 58 60 62 64
B/ B/
Bl 5 REK/N BT L g B S . () duee =5 mm; () d =20 mm

Fig. 5 Variations of 7 with 8 on receiving targets with different sizes. (a) dger =5 mm; (b) d gee =20 mm
2) BEEARE o, WIS HE AT A NI K o GEEE SR RCR AHREE o M3 ORI 5 M AR 1R A 1
51 IR EE 5 5 18 o WK/, B B IRCAEAUIE 62°, B 2% HAR IR 22 mm, SO BN 3 F 4, 4353
AT B G 1 B N A o (T B2 A0 5 B A S ok SR o D5 A5 AN IE 6 FTR .

1122001-5



58} @ 11 ® "

5.6} 13
12}

5.4} 11}

E 52} 10¢

£ 9

Z 50} 2

<48} 4l

46t e =4 3
a4} —+-n=3 I - ~-n=3
: 9 / —o-n=4
42 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

20 22 24 26 28 30 32 34 36 38 40 20 22 24 26 28 30 32 34 36 38 40
al(®) al(®)

K6 (a) E.Hb) I ke WAL
Fig. 6 Variations of (a) E., and (b) I with «

M 6 1] DL B 78 B 2 UR B Colt RS IR B n 48D — @ 1, S 58 B E,, B o P38 KM 3% K, HOR
Y5 BE A AE G 5 25 7 6 () AT AT AL 24 o BU 30°R L BEAE AR IE AR S R KT 3%, MAERAS B Km0
LB

EM LIRS EGIT AT B2 T8 o A1 R, 0 (9) 20FTF 2wt vl o H A Bk 4 0 A1 56 %
e &

fi1=a—c, 1D

B bR 2 R G MR bR G R AR MERE LU AN 36 2 i . B 28 B R G RE AR IE XS A0 1 L BET XA [R] 111 42 1)
TR B ORI ST T #/NT 3% 5 ok FLAR M o 1 24°78 9 7 30°  (H A3 A BR A% B0 - i1 0.78 Wi/ 50,72, 7
A SBE MG BN AR DI R R R S T 3300 sl Je L AEEE £ R 85 Wi/NE T
78.5 F I B L R BN A A A ER B A AR B4R D RIEE H 20008 T2 16 YR 18 % X AR AR (H T 4
TRRE T ELW N T X EE AR T A R B AR

22 HRRSE R G0 BT BR A 2R 0 A0 P R L

Table 2 Comparison of performance between present calibration system and new calibration system

Item Present calibration system New calibration system
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