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multiplying outside wall lengths by the 
inside wall height from floor to ceiling. 
The floor and ceiling areas are consid-
ered as horizontal surfaces using exte-
rior width and length. 

§ 3280.503 Materials. 
Materials used for insulation shall be 

of proven effectiveness and adequate 
durability to assure that required de-
sign conditions concerning thermal 
transmission are attained. 

§ 3280.504 Condensation control and 
installation of vapor retarders. 

(a) Ceiling vapor retarders. (1) In Uo 
Value Zones 2 and 3, ceilings shall have 
a vapor retarder with a permanence of 
not greater than 1 perm (as measured 
by ASTM E–96–93 Standard Test Meth-
ods for Water Vapor Transmission of 
Materials) installed on the living space 
side of the roof cavity. 

(2) For manufactured homes designed 
for Uo Value Zone 1, the vapor retarder 
may be omitted. 

(b) Exterior walls. (1) Exterior walls 
shall have a vapor barrier not greater 
than 1 perm (dry cup method) installed 
on the living space side of the wall, or 

(2) Unventilated wall cavities shall 
have an external covering and/or 
sheathing which forms the pressure en-
velope. The covering and/or sheathing 
shall have a combined permeance of 
not less than 5.0 perms. In the absence 
of test data, combined permeance may 
be computed using the formula: 

PTotal=(1/[(1/P1)+(1/P2)]) 

where P1 and P2 are the permeance values of 
the exterior covering and sheathing in 
perms. 

Formed exterior siding applied in sec-
tions with joints not caulked or sealed 
shall not be considered to restrict 
water vapor transmission, or 

(3) Wall cavities shall be constructed 
so that ventilation is provided to dis-
sipate any condensation occurring in 
these cavities. 

(c) Attic or roof ventilation. (1) Attic 
and roof cavities shall be vented in ac-
cordance with one of the following: 

(i) A minimum free ventilation area 
of not less than 1/300 of the attic or roof 
cavity floor area. At least 50 percent of 
the required free ventilation area shall 
be provided by ventilators located in 

the upper portion of the space to be 
ventilated. At least 40 percent shall be 
provided by eave, soffit or low gable 
vents. The location and spacing of the 
vent openings and ventilators shall 
provide cross-ventilation to the entire 
attic or roof cavity space. A clear air 
passage space having a minimum 
height of 1 inch shall be provided be-
tween the top of the insulation and the 
roof sheathing or roof covering. Baffles 
or other means shall be provided where 
needed to insure the 1 inch height of 
the clear air passage space is main-
tained. 

(ii) A mechanical attic or roof ven-
tilation system may be installed in-
stead of providing the free ventilation 
area when the mechanical system pro-
vides a minimum air change rate of 0.02 
cubic feet per minute (cfm) per sq. ft. 
of attic floor area. Intake and exhaust 
vents shall be located so as to provide 
air movement throughout space. 

(2) Single section manufactured 
homes constructed with metal roofs 
and having no sheathing or 
underlayment installed, are not re-
quired to be provided with attic or roof 
cavity ventilation provided that the air 
leakage paths from the living space to 
the roof cavity created by electrical 
outlets, electrical junctions, electrical 
cable penetrations, plumbing penetra-
tions, flue pipe penetrations and ex-
haust vent penetrations are sealed. 

(3) Parallel membrane roof section of 
a closed cell type construction are not 
required to be ventilated. 

(4) The vents provided for ventilating 
attics and roof cavities shall be de-
signed to resist entry of rain and in-
sects. 

[40 FR 58752, Dec. 18, 1975. Redesignated at 44 
FR 20679, Apr. 6, 1979, as amended at 58 FR 
55009, Oct. 25, 1993] 

§ 3280.505 Air infiltration. 

(a) Envelope air infiltration. The 
opaque envelope shall be designed and 
constructed to limit air infiltration to 
the living area of the home. Any de-
sign, material, method or combination 
thereof which accomplishes this goal 
may be used. The goal of the infiltra-
tion control criteria is to reduce heat 
loss/heat gain due to infiltration as 
much as possible without impinging on 
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health and comfort and within the lim-
its of reasonable economics. 

(1) Envelope penetrations. Plumbing, 
mechanical and electrical penetrations 
of the pressure envelope not exempted 
by this part, and installations of win-
dow and door frames shall be con-
structed or treated to limit air infiltra-
tion. Penetrations of the pressure enve-
lope made by electrical equipment, 
other than distribution panel boards 
and cable and conduit penetrations, are 
exempt from this requirement. Cable 
penetrations through outlet boxes are 
considered exempt. 

(2) Joints between major envelope ele-
ments. Joints not designed to limit air 
infiltration between wall-to-wall, wall- 
to-ceiling and wall-to-floor connections 

shall be caulked or otherwise sealed. 
When walls are constructed to form a 
pressure envelope on the outside of the 
wall cavity, they are deemed to meet 
this requirement. 

§ 3280.506 Heat loss/heat gain. 
The manufactured home heat loss/ 

heat gain shall be determined by meth-
ods outlined in §§ 3280.508 and 3280.509. 
The Uo (Coefficient of heat trans-
mission) value zone for which the man-
ufactured home is acceptable and the 
lowest outdoor temperature to which 
the installed heating equipment will 
maintain a temperature of 70 F shall be 
certified as specified in § 3280.510 of this 
subpart. The Uo value zone shall be de-
termined from the map in figure 506. 
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