[bookmark: _Hlk43391457]Task: Find the R-value and U-factor for a 3-web fully grouted CMU block following a Series-Parallel R-Value Calculation. Assume:  Assembly 1-1 – 8” x 8” x 16” 105 lb/ft3 with CMU Unit length = 15.625 in, Unit Width = 7.625 in, Unit Height = 7.625 in, Mortar Joint Thickness = 0.375 in, Thickness of Web = 1 in.  

Start: Reference NCMA Tek Note 06-01C for a brief description of the Series-Parallel R-value Calculation. The image below can be found in the Tek Note and shows the formula used in the Series-Parallel R-value Calculation as well as what each variable in the formula represents.
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1. From assumptions listed in the Task, list and/or calculate the face shell thickness, length of concrete web. 
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2. List and/or Calculate the thermal resistivity of mortar, concrete, air, polyurethane, outside air film, and inside air film. These values can be found in Table 5 of NCMA Tek Note 06-01C OR calculated with the following equations below. 
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3. Calculate the Area of the Web
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4. Calculate the Area of the Core
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5. Calculate the Area of the Face
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6. Calculate the Area of the Mortar
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7. Calculate the R-value of the Face.
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8. 
Calculate the R-value of the Mortar.
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9. Calculate the R-value of the Web.
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10. Calculate the R-value of the Core.
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11. [image: ]Plug all values in the Series-Parallel Equation provided by the Tek Note.

12. Find the U-factor:



End: The R-value of an Assembly 1-1 – 8” x 8” x 16” 105 lb/ft3, 3-web CMU is 1.90 and the U-factor is 0.526.
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SERIES-PARALLEL R-VALUE CALCULATION

‘The series-parallel calculation method is recommended (refs. 1, 5) for estimating R-values of concrete masonry
walls. This calculation treats the block as a sries of thermal layers, as illustrated in Figure 2. The face shells form
continuous outer layers, which are in series with the layer containing webs and cores. The total R-value, R, of the
block is the sum of the R-values of each layer, as outlined below. An example illustrating use of the equation is
provided in Appendix C of Thermal Catalog of Concrete Masonry Assemblies. Note: When the core is partially
filled (i.¢. when using insulation inserts), the core is divided into multiple layers.
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aR +aR
a, = fractional core arca, see Section A-A
o = Enctonal o shell s, o cevesion vz ——
= fractional mortar joint arca, see clevation A =
oo S I
. = thermal resstance of cavity
K = thermal resistance of cores V7 T
K, = therma resstance of both face shell, 7 x (21,)
& = thermal resistance of inside air surface lm
K = themmal resistance of mortar joint. _x (21,
R = thermal resistance of outside air surfice film Elevation of unit face:
Ry = totalthermal rsisance of wall Figure 2—Concrete Masonry Unit Thermal Model
. = thermal resstance of concrete webs, . x 1,
" = therma resistviy of concrete
. = therma resistvity of mortar
7 = face shellthickness
£/ = length of concrete webs
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