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Abstract

In the application of the BIPV system, it is expected that the workability is lowered due to the
difficulty in securing the space for wiring in the frame and the performance of the frame due to
the wiring hole processing is lowered. Therefore, In this study, we propose a method to improve
the wiring of the inner space of the BIPV frame, and through the simulation evaluation process,
the thermal and condensation performance are secured by complementing the problems caused
by the hole machining, and the time and effort required for BIPV construction are reduced. For
this purpose, a wiring treatment method using a flange insertion tube was proposed, and the
thermal and condensation performance was evaluated through simulation analysis.
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Fig. 1 Wiring hole processing example
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Fig. 6 Pre-installation of the frame by factory operation
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Fig. 10 Flange-mounted 3D printing model
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Fig. 11 Cross-sectional drawing of BIPV frame (REFERENCE, ALT.1, ALT.2)
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Table 1 BIPV module layer structure
Category BIPV module
PV module 6 mm
Air 12 mm
Glass 6 mm
Double layer thickness 24 mm
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Table 2 Boundary Condition

Standard KS F 2295: Test method of dew condensation for windows and doors
Tool Window 7.4, Therm 7.4
@ Temperature Numeric Menu Psychrometric Chart |
ssssssss (mmHg)
- Exterior temp.: 0, -5, -10, -15, -20°C sbsolte vumidylghal 40
- Interior temp.: 20°C relative humiditypq 100 o |
@ Convection: fixed combined coefficient o s
Environmental - Exterior Combined Coef.: 20 W/m® - K ; ) e N
condition - Interior Combined Coef:: 9.09 W/m® - K o A - s
enthalpy[kcalfkg) 6~ N ~ v
3. 20 0.005
s 0~ e ~ ~
® Frame cavity model: NFRC 100 = = . = how |0

Air temperature 20°C, Relative humidity 50%, Dew point temperature 9.3°C
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Table 3 Thermal evaluation table by configuration

Thermal transmittance (W/m? - K)

Category . . Increase / decrease rate
External silicon damage (no) ~External silicon damage (yes)
REFERENCE 4.8954 5.8529 120%
ALT.1 5.7217 7.0253 123%
ALT.2 4.6806 5.4496 116%

Table 4 Frame & Edge Modeling / Calculation (KS F 2295, Exterior Temp -20°C)

Damage to exterior silicone sealant (no)

REFERENCE ALT.1

Color Legend
Color Legend

2002 1637 1277 907 53 177 200 56 937 C
2007 1637 1277 907 537 LT? 200 562 93 C I I 1
I

Upyame = 48954 W/m?* « K Uppame =5-121TW/m?* « K Upvame = 46806 W/m?* « K
Uygge =2:6952W/m* « K Usgge =2.7589W/m* « K Usige = 27010 W/m* « K
Damage to exterior silicone sealant (yes)
REFERENCE ALT.1

Color Legend

Color Legend

R LIS R U S R LR

1 | 2002 163 272 902 537 1T 2056 93 C

=
Upyame = 5-8520W/m?* « K Upyome = 70253 W/m?* « K Uppame = 54496 W/m?* « K
Uniye =27201W/m?* « K Usgye =2.8156 W/m? « K Usgge = 27469 W/m? « K
U-factor (T,,=-20°C) Temperauter (T,,=-207C)
72 7.0253

wReferancedamagz o)

w Referencedamage [¥es)

mSilicon damage [no) m Al 1-damage (no)

mSiliconadamage [Yes) Alt. 1-damage [Yes)

mAl. 2-dzmags (no)

mAl. 2-damaga (Yas)

Reference Alt.1 Al 2

Journal of the Korean Solar Energy Society Vol. 38, No. 4, 2018 41



el ] =2l

4742

—

& Aoz BIPV | of W57l A5-/d3t Zef| o] Ad-54I51E Hekslr] Slsf vl a]=] et= Al

AL Ageo)d BIHE Slo Ha-RAGko 24, GTFAQ] i HE] Wehe ANSHIA G B AT AR

2 that gt
(1) 3D 29 olnl12 S AT HhAAe] Pebe A2 D AEsto] B3 Fe] melole] & 2 ujd

(2) 3D ©EE 8l 3D =g e B8t BAlRrS Fote] 7| wilid Al =] Welke 28t Al ek

(3) Zellol H5 7} AR AS Fale] & /1R E—l M AA]E QI3 Al At T Aol T2 A A

%7
2 A= 20189 FR(wS) o] AP o2 A Te] 2]k wrot 55 7|2 AFAFG A (A
5 NRF-2017R1D1A1B03029273).

REFERENCES

1. Han, M. J., Seo, Y. S., Oh, M. S., and Kim, H. S., The Design Method and Environmental Performance
Evaluation for Unit Type BIPV in High Rise Buildings, Journal of KIAEBS, Vol. 5, No. 4, pp. 236-243, 2011.

2. Kim, J. S., Han, M. J., Oh, M. S., and Kim, H. S., A Study on an Construction Method by Simulations of
Insulation and Condensation Performance of Inner Wiring Space in the BIPV System, Journal of the
Architectural Institute of Korea Planning & Design, Vol. 26, No. 12, pp. 333-340, 2010.

3. LBNL, THERM 7 / WINDOW 7 NFRC Simulation Manual, 2015.
4. KATS, KS F 2295 Test Method of Dew Condensation for Windows and Doors, 2014.

42

Journal of the Korean Solar Energy Society Vol. 38, No. 4, 2018





