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1.) Introduction 

 

Rice Engineering Inc. has performed a thermal analysis of the rain screen support system per the 

request of Monarch Metal Fabrication. This analysis was performed using Berkeley Labs 2-D Therm7.7 

software for various insulation thicknesses, clip depths, and with an insulated and un-insulated metal 

stud substrate. The purpose of this analysis was to determine the heat transfer into the building cavity 

due to penetrations in the building façade from the rain screen which are presented in U and R values. 

 

Monarch Metal Fabrication rain screen system consist of an exterior panel type (HPL Phenolic Panels, 

Stone, Fiber Concrete, GFRC, HPL Plank Boards, Fiber Cement Panels, Hybrid Aluminum Wood Plastic 

Composites, Embedded GRFC, and Honeycomb Panels), a continuous aluminum panel extrusion, a 

continuous horizontal or vertical rail, a thermal isolator shim, and double and single clips as shown 

below in Figure 1-3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Vertical Screen Example 

Panel Components Shown: 

 

Panel 

Single Clip 

Continuous vertical Rail 

Panel Extrusion 

Double Clip 

Thermal Isolator Shim 

 

Figure 2: Horizontal Screen Clip 

Figure 3: Vertical Screen Clip 
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2.) Modelling Inputs 
 

The rain screen systems are comprised of a ½” thick interior gypsum, 6” x 1 5/8” steel stud with and 

without insulation, 5/8” thick exterior gypsum, ¼” thick Poron shim, Monarch Metal Fabrication clips, 

mineral wool insulation, and continuous L rail. All insulation has been assumed to be tight to the 

exterior gypsum. See Figure 4 and 5 for visual representation of insulation. 

 

The various assortment of panel types that can be used with the Monarch Metal Fabrication sub 

framing for these rain screen systems have not been accounted for in the thermal modeling. A generic 

1/16” thick painted aluminum sheet has been modeled which allows for a one-inch maximum air 

space at the panel to insulation interface.  

 

All brackets, rail members, and panel attachment extrusions have been analyzed as mill finish 

aluminum while all fasteners have been analyzed as 300 series stainless steel. Emissivity and 

conductivity values of all materials come from NFRC 101/ISO 10077/ASHRAE or manufacturer data 

and can be found in Appendix D of this report. Exterior insulation thicknesses vary from 2” to 6” with 

variable clip depths, clip spacings vary from 24” to 48”, and rail spacings of 16” and 32” have been 

analyzed as shown in the tables found in Section 3. The Poron shim used to separate the exterior 

gypsum from Monarch Metal Fabrication’s sub framing is a key player in the thermal values. Shims 

with higher conductivity will directly affect the performance of rain screen systems as a whole as 

shown in Appendix E.  

 

Thermal performance for commercial applications in North America are controlled by various entities. 

Common energy codes are the International Energy Conservation Code and ASHRAE 90.1. NFRC, ASTM 

and ISO standards in addition to the ASHRAE Fundamentals Handbook and various research papers 

from reputable sources are also available for informational purposes. There are differences in the 

performance requirements per building energy code which will need to be compared to the site-

specific requirements of the jurisdiction which has authority over the project. It is not the intention of 

this report to dictate a governing code or standard.  

 

The Therm figures shown in this package are for reference only and may not represent actual 

installation orientations. Due to the analysis being performed in 2D software, some profiles may have 

been rotated to establish a more accurate value.   

 

Always refer to the construction documents, local codes, and local authority which has jurisdiction 

for the project for energy requirements. 
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Figure 4: Therm7.7 4” Insulation with 3” Clip and Insulated Studs 

Figure 5: Therm7.7 2” Insulation with 2” Clip and Insulated Studs 

*Note: 2” Insulation is the only time the 1 ¾” x 1 ½” rail is used 
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Figure 6: 4” Insulation with 3” Clip and 

Insulated Studs Isotherm Gradient 

Figure 7: 4” Insulation with 3” Clip and 

Insulated Studs Infrared Gradient 
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3.) Thermal Analysis Results 
 

The weighted assembly U values for a minimum of three clips per rail and two rails per panel have 

been statically analyzed as shown in Table 1 through Table 4. See Appendix A for U values in SI and R 

values in Imperial and SI. A sample of the calculations performed to achieve the values noted in the U 

and R Value tables is shown below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: U Value Calculation – Insulated Studs, 5” Insulation, 

4” Clip, 16” Rail Spacing, 24” Clip Spacing. 
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Table 1: U Value Vertical Rail with Insulated Stud Substrate 

Table 2: U Value Vertical Rail with Un-Insulated Stud Substrate 
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Table 3: U Value Horizontal Rail with Insulated Stud Substrate 

Table 4: U Value Horizontal Rail with Un-Insulated Stud Substrate 
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Appendix A 
Alternative U Value units and R Values 
 

The tables in this appendix are for alternative U values as well as the R values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A1: U Value Vertical Rail with Insulated Stud Substrate Alt. Units 
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Table A2: U Value Vertical Rail with Un-Insulated Stud Substrate Alt. Units 

Table A3: R Value Vertical Rail with Insulated Stud Substrate  
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Table A4: R Value Vertical Rail with Un-Insulated Stud Substrate 

Table A5: R Value Vertical Rail with Insulated Stud Substrate Alt. Units 
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Table A6: R Value Vertical Rail with Un-Insulated Stud Substrate Alt. Units 

Table A7: U Value Horizontal Rail with Insulated Stud Substrate Alt. Units 
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Table A8: U Value Horizontal Rail with Un-Insulated Stud Substrate Alt. Units 

Table A9: R Value Horizontal Rail with Insulated Stud Substrate  
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  Table A10: R Value Horizontal Rail with Un-Insulated Stud Substrate 

Table A11: R Value Horizontal Rail with Insulated Stud Substrate Alt. Units 
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  Table A12: R Value Horizontal Rail with Un-Insulated Stud Substrate Alt. Units 
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Appendix B 
Materials and Conductivities 

 

 
 

 

 

 

 

 

Table B1: Therm7.7 Materials and Conductivities Used 
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Table B2: Sample Effective K Value for Thermal Bridging Screws* 

* Procedure outlined in NFRC Simulation Manual 
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Appendix C 
Therm7.7 Profiles 
 
Due to the number of models required for a 2D analysis, only a portion of the profiles are 
shown for informational purposes only. Available information is available upon request. 
 
The three model profiles shown in Figures C1-C3 have been performed for insulated and un-
insulated studs as well as each insulation thickness and clip depth. 

 

 

 

 

 

 

 

 

 

 

 Figure C1: Therm7.7 Profile: Clips, Rail, Horizontal  
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Figure C2: Therm7.7 Continuous Profile: Rail  

Figure C3: Therm7.7 Profile: Clips, Rail  
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Appendix D 
Reference Material 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Table D1: NFRC 101 Partial Table A.1 Thermophysical Properties of Solid Materials  
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Table D2: ASHRAE Handbook of Fundamentals Partial Table 3 Properties of Solids  

Table D3: NFRC 100 Table 4-2 Boundary Conditions  
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Figure D1: Poron Shim Properties  
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Appendix E 
Comparative Shim Review 
 
As the shim is the last defense of exterior temperatures penetrating the building face, the 

lower the conductivity of shim, the better the system will perform. The purpose of this 

comparative analysis is to show how different common shim materials used in the industry 

can affect the performance.  

 

  
Figure E1: Therm7.7 4” Insulation with 3” Clip and Insulated Studs – Poron 4701-60 Shim 

(Conductivity of Poron = 0.0508 BTU/hr*ft*F) 

 

 

Figure E2: Therm7.7 4” Insulation with 3” Clip and Insulated Studs – Polyamide 6.6 Shim (Conductivity 

of Polyamide 6.6 = 0.1733 BTU/hr*ft*F) 

 

    

Figure E3: Therm7.7 4” Insulation with 3” Clip and Insulated Studs – Polyvinylchloride Shim 

(Conductivity of Polyamide 6.6 = 0.0982 BTU/hr*ft*F) 
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Figure E4: Therm7.7 4” Insulation with 3” Clip and Insulated Studs – Poron 4701-60 Shim 

(Conductivity of Poron = 0.0508 BTU/hr*ft*F) Note that clip and rail are stainless steel in this model. 

(Conductivity = 9.8224 BTU/hr*ft*F) 

 

   

 

Figure E5: Therm7.7 4” Insulation with 3” Clip and Insulated Studs – Polyamide 6.6 Shim (Conductivity 

of Polyamide 6.6 = 0.1733 BTU/hr*ft*F) Note that clip and rail are stainless steel in this model. 

(Conductivity = 9.8224 BTU/hr*ft*F) 

 

 

Due to the shim choice of Monarch Metal Fabrication’s rainscreen framing system, even though 

aluminum rails and clips are used, there is only a negative 2%-5% difference in U and R value if the 

rails and clips were stainless steel when using the Polyamide 6.6 Shim. This comparison was only 

performed on the above insulation thickness and clip length though the results are expected to be 

similar for all configurations. 


