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Table 1 – Model Overview 

 Model Mesh 

Insul-Block 
Partially 
Grouted 

Configuration 
1 

  

Insul-Block 
Partially 
Grouted 

Configuration 
2 

  



Insul-Block 
Partially 
Grouted 

Configuration 
3 

  

Insul-Block 
Partially 
Grouted 

Configuration 
4 

  



Insul-Block 
Partially 
Grouted 

Configuration 
5 

  

Insul-Block 
Partially 
Grouted 

Configuration 
6 

  



Insul-Block 
Partially 
Grouted 

Configuration 
7 

  
 

 

  



Table 2 – Material Properties 

Material Thermal Conductivity [W/mK] 

Concrete – Mix design
 Oven-Dry 

0.479i 

Grout –  Concrete 0.532i 

Type VIII EPS Cellofoam® 0.03675 

Table 3 – Boundary Conditions 

Property All Models 

Exterior Air 
Temperature [C] 

29.00 

Interior Air 
Temperature [C] 

19.00 

Mean Temperature 
[C] 

24.00 

Temperature 
Gradient [C] 

10.00 

Exterior Heat 
Transfer Coefficient 

[W/m2K] 
33.4ii 

Interior Heat Transfer 
Coefficient [W/m2K] 

8.4ii 

Block Edges Periodic boundary condition 



Table 4 – Numerical Results 

Property 
Insul-Block Partially 

Grouted 
Configuration 1 

Insul-Block Partially 
Grouted 

Configuration 2 

Insul-Block Partially 
Grouted 

Configuration 3 

Insul-Block Partially 
Grouted 

Configuration 4 

Insul-Block Partially 
Grouted 

Configuration 5 

Exterior Surface 
Temperature [C] 

28.88 28.84 28.84 28.88 28.84 

Interior Surface 
Temperature [C] 

19.50 19.66 19.66 19.48 19.63 

Exterior Surface Heat 
Flux [W/m2] 

4.177 5.397 5.461 3.954 5.180 

Interior Surface Heat 
Flux [W/m2] 

4.192 5.549 5.518 4.027 5.264 

R-value Oven Dry –
With Air Filmii

[ft2°Fhr/BTU]
13.58 10.38 10.35 14.24 10.88 

U-factor Oven Dry –
With Air Filmii

[BTU/ft2°Fhr]
0.07363 0.09635 0.09661 0.07025 0.09195 

Owner
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Owner
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Property 
Insul-Block Partially 

Grouted 
Configuration 6 

Insul-Block Partially 
Grouted 

Configuration 7 

Exterior Surface 
Temperature [C] 

28.88 28.86 

Interior Surface 
Temperature [C] 

19.49 19.58 

Exterior Surface Heat 
Flux [W/m2] 

4.117 4.848 

Interior Surface Heat 
Flux [W/m2] 

4.121 4.849 

R-value Oven Dry –
With Air Filmii

[ft2°Fhr/BTU]
13.80 11.72 

U-factor Oven Dry –
With Air Filmii

[BTU/ft2°Fhr]
0.07248 0.08532 
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Table 5 - Graphical Results – Surface Temperature 

Exterior Temperature Interior Temperature 

Insul-Block 
Partially 
Grouted 

Configuration 
1 

Insul-Block 
Partially 
Grouted 

Configuration 
2 



Insul-Block 
Partially 
Grouted 

Configuration 
3 

Insul-Block 
Partially 
Grouted 

Configuration 
4 



Insul-Block 
Partially 
Grouted 

Configuration 
5 

Insul-Block 
Partially 
Grouted 

Configuration 
6 



Insul-Block 
Partially 
Grouted 

Configuration 
7 



Table 6 – Graphical Results – Top of Block 

Temperature Gradient Heat Flux 

Insul-Block 
Partially 
Grouted 

Configuration 
1 

Insul-Block 
Partially 
Grouted 

Configuration 
2 



Insul-Block 
Partially 
Grouted 

Configuration 
3 

Insul-Block 
Partially 
Grouted 

Configuration 
4 



Insul-Block 
Partially 
Grouted 

Configuration 
5 

Insul-Block 
Partially 
Grouted 

Configuration 
6 



Insul-Block 
Partially 
Grouted 

Configuration 
7 



Table 7 – Graphical Results – Bottom of Block 

Temperature Gradient Heat Flux 

Insul-Block 
Partially 
Grouted 

Configuration 
1 

Insul-Block 
Partially 
Grouted 

Configuration 
2 



Insul-Block 
Partially 
Grouted 

Configuration 
3 

Insul-Block 
Partially 
Grouted 

Configuration 
4 



Insul-Block 
Partially 
Grouted 

Configuration 
5 

Insul-Block 
Partially 
Grouted 

Configuration 
6 



Insul-Block 
Partially 
Grouted 

Configuration 
7 

i Values obtained from ACI 122R-02 
ii Air film values are taken from ASHRAE handbook of fundamentals chapter 26. Interior air film resistance of R-0.68 and exterior air film resistance of R-0.17 
were used. 


