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Introduction

ASTM C1363 testing was conducted October 21 — October 31, 2025 to measure the thermal performance
of a simulated roof assembly using a Calibrated Hot Box Apparatus (CHBA) located at the Johns Manville
Technical Center (JMTC) 10100 West Ute Ave, Littleton, Colorado 80127. These tests were performed for
International Insulation Products, 4938 S Atlanta Rd SE #700, Atlanta, GA 30339. A concrete tile roof
system using the Sol-R-Skin sheeting was constructed at the JMTC facility and tested as a roof assembly
(horizontal sample orientation, heat flow down).

Sample Description
The constructed assembly consisted of 2x6 wood framing members, spaced 16” on center with single
plates on top and bottom. The framing members were held together with 3” framing nails. This frame
assembly can be seen below in Figure 1. 5/8” OSB was attached with screws to the framing and Sol-R-
Skin was nailed on top of the OSB with 2” plastic cap nails. Concrete roof tiles were fastened to the OSB
with 3” common nails. The concrete roofing tiles on left side of the frame were cut to fit the remaining
distance and foil tape was used to adhere these tiles and the side of the test frame. The assembly that was
measured for thermal performance consisted of only the layers including OSB roof decking, Sol-R-Skin
Class A (also known as Sol-R Skin Blue and Valor Thermal) insulation, and the concrete roof tiles. All
“cold side” specimen surface thermocouples were attached to the OSB. The 2x6 framing was for structural
support only. The framing cavities were not insulated, and the “interior” side of the framing was left open
and exposed.
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Figure 1: Calibrated Hot Box Frame Schematic
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Figure 2: Roof Assembly Configuration
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Test Method
ASTM C1363: Standard Test Method for the Thermal Performance of Building Assemblies by Means of a
Hot Box Apparatus. This test method covers the laboratory measurement of heat transfer through a
specimen under controlled air temperature, air velocity, and thermal radiation conditions established in a
metering chamber on one side and in a climatic chamber on the other side. Under steady state conditions,
power inputs and chamber temperatures were measured and then used to calculate the test results.

The materials were then assembled within a wood frame that was installed within the Hot Box Apparatus
(HBA) frame with a total metering area of 80 ft> (10’ long by 8’ high). The latest calibration check of the
system was conducted on 5/30/2025.

Conditions on the outside surfaces exposed to both the hot metering chamber and cold environmental
chamber were each instrumented with 30 thermocouples (TCs) using 32 gauge thermocouple wires
attached to both faces of the assembly. There are also 24 thermocouples (TCs) using 32-gauge
thermocouple wires that measure the air temperature on each side of the sample. A combination of backer
rod and caulking was used to seal all gaps surrounding the frame to minimize heat loss due to air
infiltration. The sample was tested in a horizontal orientation as a roof (heat flow down).

Sample Pictures

Figure 3: Warm Side Thermocouple Placement Figure 4: Cold Side Thermocouple Placement
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Figure 4: Tile Front View Figure 5: Tile Back View
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Results
Compiled averaged temperatures are shown in Appendix I. In addition to the average temperature data
sheets in Appendix I, English unit calculation spreadsheets using the average surface temperatures,
average air temperatures, average heat flow, and sample thickness are used to calculate thermal resistance
or R-value of the assemblies. The un-compiled results of this test series are kept on record within the
laboratory. System thickness was determined by summing the components’ thicknesses.

Table 1: Thermal resistance and transmittance values in US Units

Configuration: Concrete Fluted C1363 R-Value/U-Value: C1363 R-Value/U-Value:
roof tiles, Sol-R Skin insulation, Air-to-Air Surface-to-Surface
2x6 Framing 16” OC (hreft*«°F/Btu) / (Btu/hre{t*>*°F) (hreft*«°F/Btu) / (Btu/hre{t*>*°F)
Horizontal Heat Flow Down 4.17/0.240 3.43/0.292
Table 2: Thermal resistance and transmittance values in Metric Units
Conﬁguratmn: Cogcr@te Flu't ed C1363 R-Value/U-Value: C1363 R-Value/U-Value:
roof tiles, Sol-R Skin insulation, . .
38mm x 140mm Framing Air-to-Air Surface-to-Surface
2e 2¢ 24 2e
406mm OC (m?K/W) / (W/m?2+K) (m2K/W) / (W/m?eK)
Horizontal Heat Flow Down 0.734/1.360 0.603/1.656

INSULATIONS

NOTE: THE CONTENT OF THIS REPORT RELATES ONLY TO THE ITEMS TESTED AND THIS REPORT
SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE PRIOR CONSENT OF THE ISSUING
LABORATORY. USE OF THIS REPORT TO CLAIM PRODUCT CERTIFICATION, APPROVAL, OR
ENDORSEMENT BY NVLAP, NIST, OR ANY AGENCY OF THE U.S. GOVERNMENT IS PROHIBITED.

® NATIONAL VOLUNTARY LABORATORY ACCREDITATION
mv [&@ PROGRAM FOR SELECTED TEST METHODS FOR THERMAL

TESTING
NVLAP LAB CODE 100425-0



.’Jm Product Testing Laboratories

Johns Manville Test Report
Johns Manville Technical Center
[ e e Report Number: T25-040
(303) 978-5200  FAX (303) 978-3123 Date: November 10, 2025 Page 7 of 9

Appendix 1: Summarized Data - Calculation Inputs
Test Configuration: Fluted Concrete Tile Sol-R Skin Roof
Test Dates: October 21-31, 2025

Heat

Flow
INPUT: Down
Chamber Pressures
MC Pressure, Pa 3.7
CC Pressure, Pa 5.0
Metering Chamber (MC) Temperatures
Avg. MC Air Temperature, F 97.5
Avg. MC Specimen Surface (Framing), F 92.3
Avg. MC Specimen Surface (Cavity), F 921
Average Differential Inside MC Surface, F 97.2
Average Differential Outside MC Surface, F 102.0
Climatic Chamber (CC) Temperatures
Avg. CC Specimen Surface (Framing), F 54.6
Avg. CC Specimen Surface (Cavity), F 54.6
Avg. CC Air Temperature, F 51.8
Surround Room Temperature
Avg. Hot Box Surround Room Temperature, F 100.5
Metering Chamber Power Input
Fan Voltage, volts 13.000
Fan Current, volts (amps = volts/0.10Q) 0.061
Heater Voltage, volts 33.616
Heater Current, volts (amps = volts/0.10Q) 0.777
Aux. Heater Voltage, volts 0.000
Aux. Heater Current, volts (amps = volts/0.170Q) 0.000
Velocity Sensor Voltage, volts 11.121
Velocity Sensor Current, volts (amps = volts/0.1765Q) 0.001
Test Assembly (Specimen)
Frame Test Area (Heat Flow Metering Area), ft2 80.375
Framing Area Perpendicular to Heat Flow, ft2 11.107
Cavity Area Perpendicular to Heat Flow, ft2 69.268
Percent Framing Area, % 13.819
Percent Cavity Area, % 86.181
Test Specimen Thickness, inches 7.250
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Heat
Flow
CALCULATIONS: Down
Area Weighted Surface Temperatures
MC Surface Temperature, F 92.2
CC Surface Temperature, F 54.6
MC Power Input (Qpow)
Fan Power, Watts 7.91
Heater Power, Watts 261.30
Aux. Heater Power, Watts 0.00
Velocity Sensor Power, Watts 0.06
Total MC Power Input, Watts 269.27
Total MC Power Input, Btu/hr 918.75
MC Wall Heat Flow (Qmcw)
MC Wall Temperature Difference, F 4.8
MC Wall Heat Flow, Btu/hr 18.3
Infiltration Heat Flow (Qinf)
Test Specimen Pressure Difference, Pa 1.3
Volumetric Flow Rate of Infiltrated Air, ft3/hr 67.3
Mass Flow Rate of Infiltrated Air, Ib/hr 4.29
Infiltration Rate, ACH (based on 120 ft3 MC volume) 0.56
Infiltration Heat Flow, Btu/hr 4458
Flanking Loss Heat Flow (Qfl)
Flanking Loss Thru Frame Perimeter, Btu/hr 10.30
Net Heat Flow (Qnet=Qpow+Qmcw)
Net Heat Flow, Btu/hr 937.0
Surface Air Films (Boundary Layers)
MC Fan Setting 3.0
MC Air Film Velocity, fps 0.6
MC Convection Coefficient (hmc), Btu/hr-ft2-F 2.04
CC Fan Setting 9.0
CC Air Film Velocity, fps 1.70
CC Convection Coefficient (hcc), Btu/hr-ft2-F 3.92
Effective Convection Coefficient (sqrt. heff) 0.830
Specimen Heat Flow (Qsp=Qnet-(Qinf+Qfl)
Specimen Heat Flow, Btu/hr 882.15
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Test Specimen R-value (Rsp): Heat
Flow
Down
Specimen Temperature Difference, F 37.6
Mean Specimen Temperature, F 73.4
Rsp, hr-ft2-F/Btu 3.42
Air to Air R-value (Rair/air):
Air Temperature Difference, F 45.8
Mean Air Temperature, F 74.7
Rair/air, hr-ft2-F/Btu 4.17
Overall Transmittance (U-value), Btu/hr-ft2-F 0.240
Specimen Heat Flow With Infiltration, Btu/hr 926.73
Adjusted Specimen R-value 3.26
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