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A Study on deformation and electrical efficiency of PV cell according
to hot-air temperature at soldering process

Tae-Jung Lho', Jong-Hwan Lee"”
'Dept. of Mechatronics Eng., Tongmyong University
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Abstract The analysis results of the temperature distribution and deformation at the PV cell with a thickness of 200.m
according to hot-air temperature at the soldering process of a PV cell and ribbon tend to agree somewhat with the
experimental measured values. The best result of the electrical efficiency appears in the module soldered at a hot-air
temperature of 390C. An analysis of the soldering PV cell with a thickness of 150um at a hot-air temperature of 350C
confirmed that the maximum deformation was approximately 5.9mm. As the temperature of hot air is set to decrease,
the deformation is reduced and it is predicted that the electrical efficiency can be improved.
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[Fig. 1] Analysis model of PV cells
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[Fig. 4] Temperature analysis for hot air 390C
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[Fig. 2] Temperature analysis for hot air 350C
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[Fig. 5] Deformation analysis for hot air 390C
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[Fig. 6] Temperature analysis for hot air 430C
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[Fig. 7] Deformation analysis for hot air 430C
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[Table 1] Electrical efficiency for PV cells soldered

H;r;” Ve | L Pax | Vo | In
1| 30C | 232 | 949 | 16401 | 188 | 8B
2 | a0C | 2413 | 9511 | 16850 | 1914 | 8801
3 | 40C | 240 | 9439 | 1673 | 1917 | 873

Voe: Open-circuit voltage, Is: Short-circuit current,
Poaxt output of power, Vi) maximum voltage,
! maximum current
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[Fig. 11] Bowing of the PV cell after soldering

[Fig. 12] spline extractor of PV cell soldered
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[Fig. 13] Spline cross section on PV cell at 350C

[Fig. 14] Spline cross section on PV cell at 390

[Fig. 15] Spline cross section on PV cell at 430C
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[Table 2] Spline cross section measurements of the PV cell

Hot air temp(C) Maximum deformation (mm)
350 2.1
390 2.3
430 2.7
150 FA2] PVAS E39 4% E 300C= A
Aok &UPaAS o) LERES WY TS A
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[Fig. 16] Temperature analysis on 150im PV cell at 350C

0.0087767
0.0030584
0.0023402
0.0016219
0.00080363
0.00018536
0 Min

0.000 0050 0.100 (rm)

0.025 0075

[Fig. 171 Deformation analysis on 150um PV cell at 350C
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