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Abstract To improve on the lamp source set of the system for the heat flux sensor calibration, the simulation study
is implemented in the paper. Based on the luminance distribution, the composition of xenon short arc lamp is
designed and its power distribution is calculated. The angle distribution is simulated by angular apodization files.
Then the model of the lamp source set is built and the radiation on the exit of the integrator is calculated. Compared
with the test result, the average radiation on the exit of the integrator in test deduces about 49% and the loss of
radiation increases with the increasement of the caliber of the integrator. By theoretical analyzing and experimental
verifying, the loss of radiation is because the collection efficiency of the ellipsoidal specular reflector falls by 40%
in test. And the reason why the loss increases with caliber of integrator is that the xenon short arc lamp model in
this paper reflects well the feature that the density of the power of xenon short arc lamp descends from the cathode
to the anode.
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Fig.1 (a) Structure and (b) luminance of xenon short arc lamp
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Fig.2 Model of xenon short arc lamp
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Fig.4 Comparison of the distribution curves of light. (a) Distribution curves of light by manufacture;

(b) distribution curves of light by simulation
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Fig.5 Simulation model and photo of light source setup. (a) Simulation model; (b) photo of the setup
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Table 1 Geometry parameters and optical parameters of the light source setup

Geometry parameters Optical parameters

Xenon short arc lamp Refer to 2.1 section Electric power is 3 KW
Adaxial magnification is 8 and the
Ellipsoidal specular reflector Same with optical set in test
reflectivity is 86%
4 kinds of caliber : 6 mmx6 mm .12 mmx
Integrator Reflectivity is 86%
12 mm 17 mmX17 mm .22 mmX22 mm

Receiver Same with the caliber of integrator Size of grid is 1 mm
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Fig.6 Comparison of flare on the (a) entrance and (b) exit of the integrator
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Table 2 Comparison of the average radiation between test and simulation

Size of integrator Electric Average radiation in Average radiation in Ratios of radiation between the test
caliber /(mmXmm) power /kW test /(MW /m?) simulation /(MW /m?) and simulation /%
6X6 3 4.1 6.89 59.51
12x12 3 2.04 3.8 53.68
17%x17 3 1.14 2.54 44.88
22%22 3 0.66 1.7 38.82
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Fig.7 Comparison of normalized radiation between test and simulation

SRy i — 200 B S 56 T A R ) SR AR AR S LU BT T B T 29 40% , 3 LR T ST 43 A ik A 2 3 IE
FE AT LAY vl A R B 110 3R AR SR AR S JROR B A W 609% A2 A, FLA BLAR R AR o XY BR B O Bl b ik
AT R R 8 5 78 133655 , FH (6)=0 0 AU 28 A O R B R EAT 15848 B0, = 43.43% o BB
15 ECAR A S 06 (B 1 LB AN 38 3 T 7, Y 07 B0 T FH AV 2K 5 2R 5 23R (43.34.% ) 11 S T A BR 5 119 2R £ 6.(42.65%) M T
Bf, B A 0 R R SRR (R B E AR R S 4 DB Rk A PR A R 14% . F B PR
S I O 4 ME LU D B A rhOIRRE 58 A i A RO R L DA B PR A A B 3R AR 3R 0 G Bk B A T A [ A R R Y
Mel, P25 2R 55 3% 2 B9 45 R LU SR XE R 1, 1 280 B 400 19 32 2 D DAL A K e R AR RS TR I NN — 2P
2 W Tl UAT R AR R R A O TR R LR TE A T AE Y

&3 WU R AR 3R - 140 TR S 0 (RN 7 EL (B Y LL AR

Table 3 Comparison of the average radiation between test and simulation after changing the adaxial magnification

Size of integrator Electric Average radiation in Average radiation in Ratios of radiation between the test
caliber /(mmXmm) power /kW test /(MW /m?) simulation /(MW /m?) and simulation /%
6X6 3 4.1 4.41 92.97
12x12 3 2.04 2.26 90.27
17x17 3 1.14 1.32 86.36
22%22 3 0.66 0.89 74.16
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