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MFRSR Cosine Error Measurement Bench Multi-Filter Rotating Shadowband Radiometer

Quick Hits:

e MFRSR Cosine Bench was down 2 years due to control PC failure
* Fall 2024, control software completely rewritten

* MFRSRs again being fully characterized
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* MFRSRs are subject to cosine error o4
dependent on angle of incidence of direct
beam irradiance

 Cosine bench maps sensor response across
range of incident angles L o0 .
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\ Original electronics box,

\ < optics, rotary table, etc. Reduce DQPRs/DQRs
[ still used
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Heater board failures and shading issues are common causes of
DQPREs.
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Modify Motor Brackets
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To ease MFRSR setup and reduce shading errors, we propose
redesigning the motor bracket replacing continuously adjustable
version to one with fixed positions.

Bonus: Will allow remote shadowband adjustments.

Left: Continuously adjustable
Right: Fixed position

Sensor Normal to Beam
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 Response mapping performed in S-N
(shown) and W-E positions

* Measurements at 1° increments Attempted a few years ago without arriving at acceptable
solution. Armed with new ideas, mentors believe robust solution
T e o mm o oml : possible for relatively low cost.

e Lamp beam at -90°
* Measurements span -90° to +90°

Redesign MFRSR/MFR Heater Boards
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* Selectable temperature settings (40°C or 45°C)

Out 1] 14| Qut 4
2 13
Inputs1{ q } Inputs 4
3 12

Vee L4 '] Vgg, GND

5 10
Inputs 2 { j}—‘ [@: } Inputs 3
6 9
Out2|7 8| Out3

Save Terminal Text Clear Terminal

70.0000 -1802 -484 -B63 -793 -1014 -1106 -4070 52 -5778 -7758 -10338 -1880 -3871 -3895 -22864 -22149
71.0000 -1721 -459 -834 -755 -967 -1064 -3888 43 -5771 -7759 -10281 -1899 -3968 -4002 -22864 -22150
72.0000 -1640 -430 -804 -717 -922 -1004 -3703 38 -5764 -7748 -10326 -1887 -3962 -4009 -22864 -22150
73.0000 -1564 -402 -775 -678 -880 -956 -3543 38 -5773 -7760 -10316 -1890 -3956 -4018 -22864 -22149
74.0000 <1483 -374 -744 -639 -836 -905 -3374 40 -5767 -7755 -10299 -1895 -3852 -4028 -22865 -22150
75.0000 -1405 -350 -714 -601 -790 -B57 -3203 43 -5771 -7759 -10330 -1886 -38945 -4036 -22865 -22148
76.0000 -1328 -325 -686 -563 -746 -808 -3029 50 -5782 -7771-10343 -1897 -3940 -4046 -22867 -22150
77.0000 -1248 -299 -655 -524 -702 -757 -2855 51 -5773 -7764 -10315 -1899 -3836 -4053 -22867 -22150
78.0000 -149 -267 -620 -481 -650 -693 -2638 50 -5779 -7767 -10353 -1895 -3931-4060 -22868 -22148
79.0000 -1040 -226 -578 -425 -580 -618 -2394 44 -5770 -7753 -10338 -1893 -3930 -4063 -22868 -22149
80.0000 -921 -184 -534 -370 -525 -539 -2138 36 -5769 -7759 -10311 -1901 -3929 -4064 -22868 -22148
81.0000 -803 -145 -490 -314 -461 -462 -1874 25 -5771-7751 -10325 -1882 -3932 -40860 -22869 -22149
82.0000 -687 -103 -447 -253 -387 -387 -1608 18 -56776 -7762 -10311 -1902 -3935 -40565 -22868 -22149
83.0000 -575 -64 -404 -203 -332 -314 13562 12 -5770 -7752 -10315 -1897 -3940 -4048 -22869 -22148
84.0000 -469 -23 -364 -150 -269 -243 1110 7 -5774 -7760 -10306 -1900 -3946 -4037 -22869 -22149
85.0000 -368 14 -324 -98 -209 -175 -BB1 1 -5774 -7761 -10282 -1900 -3952 -4029 -22868 -22149
86.0000-274 49 -289 -60 -185 -114 -675 -1 -5774 -7765 -10346 -1903 -3957 -4020 -22868 -22149
B87.0000-192 80 -256 -9 -108 -58 -493 -6 -5775 -7759 -10344 -1891 -3962 -4011 -22868 -22148

88.0000 -121 105 -227 28 -69 -12 -339 -8 -5776 -7758 -10343 -1898 -3967 -4002 -22867 -22150

B89.0000 -69 127 -205 56 -40 22 -224 -8 -5773 -7753 -10347 -1892 -3971 -3996 -22867 -22150

DC bias = 34 -141189 -79 21-48 1418 -22 -39 -58 56 3961 4014 22771 22125
-100 deg = -34 142 -186 79 -17 49 -138 -6 -5789 -7786 -10357 -1904 -3946 -4041-22768 -22151
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+100 deg = -34 142 -188 77 -16 48 -137 -6 -5762 -7757 -10306 -1908 -3978 -3989 -22867 -22152

 Code refactored from Igor Pro to Python (PyQt6, Matplotlib) for ease of
maintenance and cross-platform compatibility
e Control PC updated from 2000 era CRT iMac to 2023 Mac Mini
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