YoVe amio VP F (U5 00 APY by o)let oF o)l YF o5 Sl it &g

ISSN: 1605-9719
DOI: https://doi.org/10.30506/mmep.2025.2056470.2231

B lgn iyl yo Suililggid gl ailob o ,Khas (g jludiko
oleslw b 4z )L

Silidgsis slo wlobs 5> (sl ol ly dpslone Cgz gm0 5 o0l Luly, ylo 5o 4 TSy
Bl sl el Jool sline p ¥slee cpl igd o ) plaislo b az LSy Sisha o)
9 &Jujy_e J.al; 6Lm> ML?LA 6‘)’ re 9 ool GJLB dJa)‘) .l OMT Cewd @ ‘5>)|).> J_jLJ”J
Sltlggis glo ol glail 0 Shae oy sl Luly, ol ol o i) 5B &y o Jiiie &) >
15 ol i Lly, i soliz] b5 Glas b a8 5 codlad gl b plezslo b ax LSy ),
0 3 Ll el 5l ool b axies oslizul BB lyn Jlow b alab 6,05 ,),3 Gilisee slo b,
Lol M bl b L g 092 anlyss plaislos b ol yon Saltlggid bl acgazma (slis &¥oleo jf oolitd
slas” b Shae 3 e ol bl 53 ome bald 5 B gt b T 5 ik 55

5\)9.».» <® ML’X@ "uLo.»}L.u O 03 J.O.».».c L.SL")f" 9 "sS.u;LJSB.J JJ[J

Olp) Sl Glwaipe (ol (cole 4 il

ISME

Sod e

0l eulis s

* .2
S yx0 (G40
bl
Sl e oSl
Ol e e oy olKiils

9y sole dllis

VECF/ V)Y il

oxd Jitie sbo )8 VECFLEINA 1y

Ali Ghahremani
MSc

Mehdi Maerefat*
Professor,

Faculty of Mechanical
Engineering,

Tarbiat Modares University,
Tehran

Performance modeling of air cooled building
integrated photovoltaic thermal systems

Abstract: In the present study, simple and explicit relationships are proposed for
calculating the thermal parameters of building-Integrated Photovoltaic-Thermal
(BIPVIT) systems. These equations are derived based on conservation principles for
PVT systems. Simple and explicit equations are presented for determining the
photovoltaic panel temperature and the heat transferred to the room. These relations
can be applied to assess the performance of various BIPV/T systems with different
transparency levels, ranging from opaque to fully transparent. The present research’s
relationships are applicable for systems with different installation configurations using
air as the working fluid. By using these equations, there is no need to solve the full set
of energy balance equations for the combined panel-building system. Instead, with
only the electrical efficiency (1) and the transmittance coefficient (t) of the panel,
along with environmental conditions, the two key performance parameters—the
photovoltaic panel temperature and the heat transferred to the building—can be
determined.

Keywords: Building Integrated Photovoltaic/Thermal system, Modeling, Photovoltaic
panel temperature, Heat transferred
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