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Abstract

In this paper, we propose a personalized cooling management system with thermal imaging camera. The proposed
equipment uses a thermal imaging camera to control the amount of cold air and the system according to the difference
between the user’s skin temperature before and after the procedure. When the skin temperature is abnormally low, the cold
air supply is cut off to prevent the possibility of a safety accident. It is economical by replacing the skin temperature sensor
with a thermal imaging camera temperature measurement, and it can be visualized because the temperature can be checked
with the thermal image. In addition, the proposed equipment improves the sensitivity of the sensor that measures the distance
to the skin by calculating the focal length by using a dual laser pointer for the safety of a personalized cooling management
system to which a thermal imaging camera is applied. In order to evaluate the performance of the proposed equipment, it was
tested in an externally accredited testing institute. The first measured temperature range was —100°C~-160°C, indicating a
wider temperature range than —150~-160°C(cryo generation/USA), which is the highest level currently used in the field. In
addition, the error was measured to be +3.2%~+35%, which showed better results than #526(CRYOTOP/China), which is
the highest level currently used in the field. The second measured distance accuracy was measured as below +£4.0%, which
was superior to +5%(CRYOTOP/China), which is the highest level currently used in the field. Third, the nitrogen
consumption was confirmed to be less than 0.15 L/min at the maximum, which was superior to the highest level of 6
L/min(POLAR BEAR/USA) currently used in the field. Therefore, it was determined that the performance of the personalized
cooling management system applied with the thermal imaging camera proposed in this paper was excellent.
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Fig. 5. Photo of Personalized Cooling Management System.
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Fig. 3. Structure Diagram of Nitrogen Injection Gun to Improve
the Accuracy of the Distance Measuring Sensor.
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Table 1. Experimental Results of Temperature Range and Error.
2: |:|-|0|9_|, ox|.o| )\Io-l 71-||.

E-

temp%ec;';ture Standard device measurement A‘\//;ul'l?ge Error
-100C | -1034°C | -1036°C | -1034°C | -103.3TC | -10327C | -1034°C | 34 %
-110C | -1138T | -1140°C | -1139°C | -1138C | -1140°C | -1139C | 35 %
-1I0T | -1242°C | 1245°C | -1241°C | -1242°C | -1243TC | -12437C | 35 %
-130T | -1346C | -134.3C | -1346°C | -1345°C | -1344°C | -1345C | 34 %
-140C | -1448T | -1450°C | -1449°C | -144.7°C | -1446°C | -1448T | 34 %
Fig. 4. Proto of Nirogen Injection Gun to Improve the Acouracy of IW0T | ISATC | IGA9T | TIBIT | 10T | IS8T ISAIT | 33 %
the Distance Measuring Sensor and GUI Screen Display. -160C | -1652T | -1654C |-1651C | -165.0T | -1649T | -1651T | 32 %
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EAFH AZIDEGU BHE EA| AaEA e WAEZHAA -100CE ¥
=2 AAE e FAs -110CHE A 2
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A =d e Azt 9 53 g SARS 18] FHo= 71%8}
O 5% A AE ddsa A e Aeem Sudhs ARk ol 53 W 54
pvlEts Hge o wrEy Wrkny Asds d1 2k e —100C~—160C %—235401 A
Ve 3L 9l Al M AHEE = Har 59 -150~-160C (cryo
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Table 2. Experimental Results of Distance Accuracy.
2. MHel MEzol MY ZI|

v

me]zlssgragncint Standard device measurement A\\;:llﬁge Error
1 cm 09cem | Ilem | 1lem | 10em | 10 em | 1 em | 20%
10 cm 10cem [ 10em | 10cm | 10em | 11 em | 10 em | 20%
20 cm 20cm | 2lem | 20cem | 2lem | 2l em | 21 em | 30%
3 cm 3lem | 3lem | 0em | 0 em | Sl em | 31 em | 20%
40 cm Aem | 42cm | 4lem | 4lem | 4 em | 4 em | 30%
Dem | 52cm | blem | Slem | blem | 52cem | 51 em | 28%
Ocem |[62cm | 63em | 62cem | 62em | 2cem | 62 em | 37%
70 cm Bem | Bem | 2em | 2em | 2em | 22 em | 34%
&) cm 8Bem | B8em | Bem | Bem | Bem | Bem | 38%
9D cm HAem | Bem | Bem | Bem | Bem | Hem | 40%
100cm |14 cm | 1083 cem [ 14 em | 105 cm | 104 em | 104 em | 4.0%

(3) A& AHEF

Table 3. Experimental Results of Nitrogen Usage.
3 AL AT AY Aol

i

Division Liquid nitrogen remaining 10 Minutes | Consumption
Before After consumption per minute
1 4H2 L 41L 106 L 0106 L
2 411 29L 126 L 0126 L
3 29 L 4151 137L 0137 L
4 415 L 403 L 123 L 0123 L
5 403 L 3B8IL 141 L 0141 L
6 BIL 315 L 138 L 0138 L
7 35 L 363 L 120 L 0120 L
8 363 L HOL 126 L 0126 L
9 HOL 336 L 140 L 0140 L
10 336 L 23 L 132 L 0132 L
Maximum 141 L 0141 L
A A A |71 AAAALE 100%(40kg) S
FA%a 4mtﬂ W AEHoR wjEste]
H2E2 S8 13 AR 715 A 21
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