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Perform roof and parapet heat transfer simulations l.l
Task 2 : Finalize simulations and measurement plan l...
Task 3 : Install roof and reflective objects

Task 4 : Install rooftop surface temperature instrumentation

Task 5 : Collect surface temperature data

Task 6 : Perform data analysis and report results

Task 7 : Compare measured and simulated data

Task 8 : Validate and improve simulation methodology
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Figure 3  Test bed facility overview and roof membrane system assembly details — Manhattan, KS (Dupuis 2014).
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Table 4. Heat Transfer Analysis Simulation Matrix

Total Surface Radiation  Air Temperature ~ Wind Speed ~ CHTC Equation

Method Weather Data Date/Hour G (W/'mz) Ta (°C) V,, (m/s) h (W /mz)
A Measured Actual CS Radiation Map Measured Measured Dupuis (1)
B ™Y Selected CS Radiation Map ™Y ™Y Lui + Harris (2)
h, (W/m?) = 1.773*V,+ 7.1864 (1)
h, (W/m?) = (0.90*V ;) + 3.28 (leeward) (2)
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Figure 4 Black EPDM roof membrane surface temperature comparison, Actual and Modeled (Dupuis), Method A
and B Simulated (CS-FEA)
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Figure S White 60 mil EPDM roof membrane surface temperature comparison, Actual and Modeled (Dupuis),
Method A and B Simulated (CS-FEA)
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Table 1. Roof Membrane and Parapet Coping Cover Extreme Surface Temperature Simulation Matrix

Location Climate Zone Roof Color Reflective Object
) Black Yes / No
Phoenix, AZ 2B .
White Yes /No
. Black Yes / No
Colorado Springs, CO 5B )
White Yes /No

31.70m

31.70m

7.5 ft HVAC to
roof-side parapet
Aluminum Cladding wall suffac:ep
(64.7% reflectance)
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Table6  Black and White Roof Membrane
Surface Temperature Comparison
(Phoenix, Arizona)

Table6 Black and White Roof Membrane
Surface Temperature Comparison
(Colorado Springs, CO)

Surface Temperature, Ts (°F)

=
105.1 =
3
=
-
[
2
Air Temp Black NR Black R White NR White R g
[y
Roof Surface Membrane Conditions— No Reflection (NR) / Reflection (R) § 89.1
o
=
(%]
Air Temp Black NR Black R White NR White R

Roof Surface Membrane Conditions— No Reflection (NR) / Reflection (R)
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Parapet Coping Assembly

| = |

Standard Brick =
Black Roof Membrane
urSpace T Gypsum
PISO Insulation Board “’ . Coverboard
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Gypsum Sheathing - - - @ 4= === Cavity Insulation
Cavity Insulation = --- - Steel 1

Figure 6  Parapet roof-wall intersection.

Parapet Coping (Black Aluminum)
Self-Adhered Transition Membrane

Ply Wood

Insulation Board

Plywood

Adiabatic Boundary

Figure 7  Parapet coping assembly model details and steady-state heat transfer simulation image.
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Table 7 Black Matte Coping Cover
Surface Temperature Comparison
(Phoenix vs. Colorado Springs)

I h

Air Temp NR R Air Temp NR R

Surface Temperature, Ts (°F)
[y
o
4
[y

Black Matte Coping Cover Surface Conditions— No Reflection (NR) / Reflection (R)
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Black or White Cap Sheet (Torch Applied)
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Asphalt Roof

1” Perlite Insulation
Cover Board
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Roof Insulation Board
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212 Black Base Roof Membrane
Surface Temperature Comparison .
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Black Roof Membrane with Reflected Solar Radiation

Surface Temperature Comparison 3
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White Roof Membrane with Reflected Solar Radiation
Surface Temperature Comparison
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August 5, 2025

Parapet Cap / Reflection Parapet Cap / No Reflection .
Surface Temperature Comparison Surface Temperature Comparison 3
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