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ABSTRACT: The purpose of this study is to develop an user-friendly computer program which
can analyze the thermal performance of high-rise curtain wall. In this study, the sub-routines
for FVM SOLVER, HIGH-RISE CONDITION CALCULATION, AUTOMATIC SPECIFICATION
BOUNDARY/MESH, MATERIAL DATABASE, and GRAPHICAL CONDENSATION/U-FACTOR
OUTPUT were developed by using Visual Basic. The curtain wall heat conduction simulation
results of program showed good agreement with those of FLUENT and THERM. The mini-
mum and maximum relative error rates were 3.17 and 9.68% compared to other software.

Key words: High-rise building(232%Z &), Curtain wall(1E4¥), Heat conduction(@AX%),
Finite volume method(#&# A ), U-factor(F &7 &)
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Fig. 2 Development process of program.
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Fig. 3 Control volume.
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Fig. 6 Material conductivity input with DB.
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2D steady state governing equation
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Fig. 11 Temperature result (contour option).
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Table 3 Heat conductivity/conductance of ma-

terials
Material Heat conductivity/conductance

Aluminum frame 227 W/mK
Spacer 227 W/mK
Gasket 0.25 W/mK
Sealant 0.25 W/mK

Thermal break
(Poly urethane) 0.12 W/mK
Glass 0.8 W/mK
Frame cavity 021 W/m’K
Air 0.03 W/m’K

Table 4 Boundary condition for simulation

Heat transfer coeff. | Temperature
Interior 829 W/m'K 21C
Exterior 26 W/m’K ~18C
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Fig. 14 Simulation result comparison of indoor surface temperature between other software.
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Table 5 Error rates with other software

Temperature Min. absolute err. (C) | Max. absolute err. (C) | Mean relative err. (%)
Case A mullion 0.029 3.011 9.68
Case A transom 0.056 1.642 5.26
Case B mullion 0.04 2.318 3.17
Case B transom 0.041 2.310 8.47
U-factor THERM (W/m’K) Program (W/m'K) Relative err. (%)
Case A mullion 1.72 177 291
Case A transom 1.90 1.84 3.16
Case B mullion 2.05 2.02 1.46
Case B transom 1.97 1.89 4,06
16
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Fig. 15 Simulation result comparison of indoor surface temperature between 10m and 400 m height.
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