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Building Dimensions:

24’ x 48’ = 1152 ft2

(both floor and roof area)

Floor & Roof Area  = 1152 ft2

Wall  Area  (24’ x 2 + 48’ x 2) 8’

= 1152 ft2

Interior  Volume  = 9216 ft3
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Determining UA
Step 1: The Building Envelope (conductive heat transfer)

Q = UAenvelope x ∆ T

Q  =  Heat loss or gain (Btu/h)

U  =  conductance (Btu/h sf  °F)

A  =  area (sf)

 ∆ T  =  Toutside - Tinside (°F)

U ~ C (conductance)

C  =  1/R (resistance)

Finding UA is a process of finding the R-values of each layer
of the building envelope

Table E.1, MEEB 10th
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Table E.1, MEEB 10th
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E.3, MEEB 10th

Table E.14

MEEB 10th
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Refer to
MEEB 10th
Table E.1
pp. 1549-1568

R Path 1 Path 2

Resistance (insulation) (framing)

hr ft2  oF                     

BTU

hr ft2  oF                     

BTU

hr ft2  oF                     

BTU

outside air film 0.17 0.17 0.17 outside air film

glass 0.04 0.79 0.79 1/2" wood siding

inside air film 0.68 0.62 0.62 1/2" plywood

15.73 5-1/2" batt insulation

5.50 5-1/2" wood framing 

0.45 0.45 1/2" gypsum board

0.68 0.68 inside Air Film

0.89 18.44 8.21

x 85% x15%

R glass total 0.89 15.67 1.23

R wall total

U value glass = 1/R total 1.124 U value wall = 1/R total

16.91

0.059

Additional Tables in MEEB 10th edition to find
Envelope U-values

Table E.3 Properties of Surface Air Films and Air Spaces

Table E.6 U-values for Common Wall, Roof and Floor Assemblies

Table E.11 Heat Loss Coefficient of Floor Slabs (F), per Unit of
Perimeter

Table E.10 U-values for Wood and Steel Doors

Table E.14 Window Characteristics (U-values)

Table E.16 Skylight U-Factors

Table E.27 Estimated Overall Infiltration Rates for Small Buildings
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Roof (MEEB Tables 4.2,

U  = 0.158  BTU/hr ft2  0F

A  = 1152  ft2

UAroof = 182  BTU/hr 0F

Walls (MEEB Tables 4.2, 4.5-7)

U  = 1.124  BTU/hr ft2  0F

A  = 1152  ft2

UAwalls/windows & doors = 1295  BTU/hr 0F

Floor (MEEB Tables 4.2, 4.5,

U  = 0.112  BTU/hr ft2  0F

A  = 1152  ft2

UAfloor = 129  BTU/hr 0F

*The “After Design Changes” portion of this chart shows what would happen to the conductive heat loss
(UAenvelope) if 1/2 of the glass walls were replaced with the wood frame walls developed earlier in this
lecture.

Building Element Description U value Area U x A U x A Area U value Description

BTU/h ft2 oF ft2 BTU/h oF BTU/h oF ft2 BTU/h ft2 oF

Roof
metal deck with foam-glass 

insulation
0.158 1152 182 182 1152 0.158 no changes

Walls Walls 1.124 1152 1295 605 576 1.050 existing glass

34 576 0.059 insulated wood frame

Windows (same as walls) (same as walls)

Doors (same as walls) (same as walls)

Floor

travertine + concrete over 

metal deck w/foam-glass 

insulation

0.112 1152 129 129 1152 0.112 no changes

UA envelope 1606 950 UA envelope 

Building Envelope Summary

Before Design Changes After Design Changes*
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    Q =  .018  x  Vair  x  ACH  x ∆T

Q       =  heat loss or gain

.018 = volumetric heat capacity of air (BTU/ft3 oF)

ACH  =  air changes per hour

Vair    =  volume of air (ft3)

 ∆T    =  Tinside - Toutside

Determining UA
Step 2: Infiltration (convective heat transfer)

MEEB Table E.27

Estimated Infiltration Rates for
Small Buildings
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    Q =  .018  x  Vair  x ACH x ∆T

Q =  .018  x 9216 ft3 x  1.30  x ∆T

Q =  216 BTU/hr • oF  x ∆T

“UA”infiltration = 216 BTU/hr • oF

Determining UA
Step 2: Infiltration (convective heat transfer)
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Farnsworth House Results

Q = UAref x ∆ T

Step 1: UAenvelope  =  1521 BTU/hr - oF

Step 2: “UA”infiltration = 216 BTU/hr - oF

Total: UAreference  =  1737 BTU/hr - oF

Note:
Step 3: “UA”perimeter is not applicable since the Farnsworth  

House is not built with the floor in contact with the earth.


