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CONTEXT



• Effective thermal resistance (R-value) 
means the inverse of overall thermal 
transmittance (U-value).

Reff = 1/U

EFFECTIVE THERMAL RESISTANCE

Overall thermal transmittance (U-value) is a
measure of the rate at which heat is
transfered through a building assembly
subject to a temperature difference (U=1/R).



PARALLEL PATH HEAT FLOW METHOD

The overall thermal transmittance (Uoverall) is the area 
weighted average of the thermal transmittance of the 
components of an overall assembly.

The procedure for calculating a total facade heat  transfer is to add each of the 

component heat transfers :













Window versus wall ratio

50% fenestration R2

50% wall R20

Average thermal resistance (R2+R20)/2  does not = R11

Effective Thermal resistance [(1/R2 * 0.5) + (1/R20 * 0.5)] / 1  = R3.6



Example for two identical buildings

A B

50% fenestration (R2) 50% fenestration (R2)

50% wall (R20) 50% wall (R20)

R3.6 R3.6

Window: R2 Window: R4

Wall: R40 Wall: R20

Reff: R3.8 Reff: R6.7 



50% Fenestration

50% Wall

Window R2, Wall R20; R3.6

Window R2, Wall R40; R3.8 

Window R4, Wall R20; R6.7

25% Fenestration

75% Wall

Window R2, Wall R20; R6.2

Window R2, Wall R40; R7.0

Window R4, Wall R20; R10

10% Fenestration

90% Wall

Window R2, Wall R20; R10.5

Window R2, Wall R40; R13.8

Window R4, Wall R20; R14.3



TYPICAL EFFECTIVE THERMAL 

RESISTANCE VALUES FOR WINDOWS











Overall U-value typical unitized CW module



R3.9



R20.4



R3.9

R20.4



Don’t forget to control 
air leakage!

































So, what would be the overall thermal 

performance for this stock of buildings?

THANK YOU!
mgoncalves@cleb.com


