ANALYSIS OF R-VALUES AND U-FACTORS FROM EXAMPLES

1a. Determine the percent difference between the U-factors of the 2-web and 3-web assembly.
From the previous examples of the 2-web and 3-web assembly, the U-factors were found to be 0.54 and 0.53.


There is only a 2.05% difference between the U-factor for a 2-web and a 3-web. 

1b. Determine the percent difference between the R-values of a 2-web fully grouted assembly and a 2-web hollow (ungrouted) assembly.
From the NCMA Thermal Catalog we can directly pull the R- values for a 2-web assembly, both fully grouted and hollow. For this example, assume the density is equal to 105 pcf and an 8-in CMU. [image: ]
The Ungrouted R-value is equal to 9.98 and the Fully Grouted R-value is equal to 1.87.



There is an 81.3% difference between a 2-web ungrouted assembly and a fully grouted assembly.
2. Compare the calculated R-value from the example to the R-value listed in the corresponding Assembly Tables found in the NCMA Thermal Catalog. Do this for the Assembly 1-1 (3-web) and Assembly 1-8.
ASSEMBLY 2-1 (2-WEB)
Assembly 2-1 (2-web) calculated R-value (8” CMU, density 105 pcf): 1.86
[image: ]Assembly 2-1: Polyurethane foamed-in-place insulation in ungrouted cells, exposed masonry (interior and exterior), Source: NCMA Thermal Catalog: 1.87

The R-value of 1.86 calculated in the example is nearly the same as the R-value in the Table for a Fully Grouted 8” CMU equal to 1.87. Differences in rounding during calculation should be acknowledged for the 0.01 difference in values. 

ASSEMBLY 1-1 (3-WEB)
Assembly 1-1 (3-web) calculated R-value (8” CMU, density 105 pcf): 1.90
Assembly 1-1: Polyurethane foamed-in-place insulation in ungrouted cells, exposed masonry (interior and exterior), Source: NCMA Thermal Catalog: 1.90
[image: ]
The R-value of 1.90 calculated in the example is the same value as the R-value in the Table for a Fully Grouted 8” CMU equal to 1.90. 
ASSEMBLY 1-8
Assembly 1-8 calculated R-value (8” CMU, density 105 pcf): 14.39
Assembly 1-8: Continuous exterior insulation and finish system, exposed interior masonry 2.5” extruded polystyrene insulation, Source: NCMA Thermal Catalog: 14.60
[image: ][image: ][image: ]
The closest value to the calculated R-value of 14.39 that we find in the Table is the Fully Grouted 14.60. Difference in the R-values is due to the assumption in the example that there is no air between the insulation. If air were accounted for in the example, these values would be equal. It is important to understand how different assumptions can change the total R-value. 

3. Factors that can impact the R-value calculation: 
There are certain factors that can impact the R-value calculation that must be considered:
· Density of the concrete masonry unit
· Size of the concrete masonry unit 
· Location of the amount of the grouted reinforcement in the assembly 
· The amount of insulation in the assembly
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Assembly 2-1: Polyurethane foamed-in-place insulation in ungrouted cells,

exposed masonry (interior and exterior)

Concrete Masonry Assembly R-Values (hr-ft>-°F/Btu) and U-Factors (Btu/hr-ft>:°F)

6-in. Concrete Masonry 8-in. Concrete Masonry

Density of Lightly Heavily Lightly Heavily

CMU, PCF | Ungrouted | Reinforced | Reinforced |Fully Grouted| Ungrouted | Reinforced | Reinforced |Fully Grouted
85 9.48 (0.105) |5.45 (0.183) |3.64 (0.275) |1.77 (0.564) |12.97 (0.077) |6.84 (0.146) |4.40 (0.227) |2.07 (0.483)
95 837 (0.119) [5.01 (0.200) |3.40 (0.294) |1.69 (0.592) |11.41 (0.088) |6.28 (0.159) |4.10 (0.244) [1.96 (0.509)
105 7.36 (0.136) [4.59 (0.218) |3.18 (0.315) |1.62 (0.619) | 9.98 (0.100) |5.75 (0.174) |3.83 (0.261) [1.87 (0.535)
115 6.43 (0.155) [4.19 (0.239) |2.97 (0.337) |1.55 (0.645) | 8.69 (0.115) |5.25 (0.191) |3.58 (0.279) [1.79 (0.559)
125 5.61 (0.178) [3.82 (0.262) |2.78 (0.360) |1.49 (0.670) | 7.53 (0.133) |4.78 (0.209) |3.34 (0.299) [1.72 (0.583)
135 4.88 (0.205) |3.47 (0.288) |2.59 (0.386) |1.44 (0.693) | 6.51 (0.154) |4.34 (0.230) [3.12 (0.321) [1.65 (0.605)
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Concrete Masonry Assembly R-Values (hr-ft:°F/Btu) and U-Factors (Btu/hr-ft?:°F)

6-in. Concrete Masonry

8-in. Concrete Masonry

Density of Lightly Heavily Lightly Heavily
cMU, PCF Ungrouted Reinforced | Reinforced | Fully Grouted | Ungrouted Reinforced | Reinforced | Fully Grouted
85 6.38 (0.157) | 4.45 (0.225) |3.29 (0.304) | 1.80 (0.555) | 8.58 (0.117) |5.63 (0.177) | 4.01(0.249) | 2.11 (0.475)
95 5.54 (0.181) | 4.01(0.249) |3.03 (0.330) | 1.71(0.584) | 7.40 (0.135) |5.07 (0.197) | 3.70 (0.270) | 2.00 (0.501)
105 4.80 (0.208) | 3.61(0.277) |2.80 (0.358) | 1.63 (0.612) | 6.38 (0.157) |4.55 (0.220) | 3.40 (0.294) | 1.90 (0.527)
115 4.17 (0.240) | 3.25 (0.308) |2.58 (0.388) | 1.56 (0.639) | 5.49 (0.182) |4.08 (0.245) |3.13 (0319) | 1.81 (0.553)
125 3.63 (0.276) | 2.92 (0.342) |2.38 (0.420) | 1.50 (0.666) | 4.73 (0.211) |3.65 (0.274) |2.88 (0.347) | 1.73 (0.579)
135 3.6 (0.316) | 2.63 (0.380) | 2.20 (0.455) | 1.45 (0.692) | 4.08 (0.245) |3.27 (0.306) | 2.65 (0.378) | 1.66 (0.604)
10-in. Concrete Masonry 12-in. Concrete Masonry
Density of Lightly Heavily Lightly Heavily
cMU, PCE Ungrouted Reinforced | Reinforced | Fully Grouted | Ungrouted Reinforced | Reinforced | Fully Grouted
85 10.47 (0.095) | 6.60 (0.152) | 4.60 (0.218) |[2.35 (0.425) | 12.99 (0.077) [7.71(0.130) [5.22 (0.192) | 2.58 (0.387)
95 898 (0.111) |5.94 (0.168) |4.24 (0.236) | 2.23 (0.447) | 11.10 (0.090) | 6.96 (0.144) | 4.83 (0.207) | 2.46 (0.406)
105 7.69 (0.130) | 5.32 (0.188) |3.91 (0.256) | 2.13 (0.470) | 9.47 (0.106) | 6.26 (0.160) | 4.47 (0.224) | 2.35 (0.425)
115 657 (0.152) | 4.76 (0.210) |3.60 (0.278) |2.03 (0.492) | 8.07 (0.124) |5.61(0.178) |4.13 (0.242) | 2.25 (0.444)
125 5.62 (0.178) | 4.26 (0.235) |3.31(0.302) | 1.95 (0.514) | 6.87 (0.146) |5.01(0.200) | 3.80 (0.263) | 2.16 (0.463)
135 4.82 (0.208) | 3.80 (0.263) |3.04(0.329) |1.86(0.537) | 5.86 (0.171) |4.47 (0.224) | 3.49 (0.286) | 2.07 (0.483)
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&1in. Concrete Masonry

Tightly Heavily
Ungrouted | Reinforced Reinforced | Fully Grouted
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Extruded 85 15.07 (0.066) | 14.95 (0.067) | 14.82 (0.067) | 14.50 (0.069) | 15.26 (0.066) | 15.17 (0.066) | 15.07 (0.066) | 14.81 (0.068)
Polystyrene, 95 14.96 (0.067) | 14.84 (0.067) | 14.72 (0.068) | 14.41 (0.069) | 15.13 (0.066) | 15.04 (0.066) | 14.95 (0.067) | 14.70 (0.068)
21/2in 105 14.85 (0.067) | 14.74 (0.068) | 14.63 (0.068) | 14.33 (0.070) | 15.01 (0.067) | 14.93 (0.067) | 14.84 (0.067) | 14.60 (0.069)
115 1475 (0.068) | 14.64 (0.068) | 14.54 (0.069) | 14.26 (0.070) | 14.90 (0.067) | 14.82 (0.067) [ 14.73 (0.068) | 14.51 (0.069)

125 14.65 (0.068) | 14.55 (0.069) | 14.45 (0.069) | 14.20 (0.070) | 14.79 (0.068) | 14.72 (0.068) | 14.64 (0.068) | 14.43 (0.069)

135 14.55 (0.069) | 14.47 (0.069) | 14.38 (0.070) | 14.15 (0.071) | 14.69 (0.068) | 14.63 (0.068) | 14.55 (0.069) | 14.36 (0.070)





