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The Building Enclosure
The design of the building enclosure is one of the most cru-
cial elements in making a home healthy, durable, and ef-
fi cient.  The building enclosure or envelope must provide 
support along with providing protecti on from outside el-
ements (wind, water, soil gas and extreme temperatures) 
and also from interior water vapor.  To do this eff ecti vely, 
the building must be sealed.  The number of holes cut in 
the envelope for heati ng, plumbing and electrical conduits 
& the number of diff erent contractors cutti  ng these holes 
makes it virtually impossible to get a perfect seal. An im-
perfect seal allows water vapor into the building envelope 
where it can compromise the insulati on and the building 
support if not allowed to dry out.

The Challenge
How can the building envelope be sealed from exterior 
precipitati on & interior water vapor without trapping the 
inevitable leakage of moisture inside the envelope?

The REMOTE wall system was designed to address the prob-
lem of water vapor in residenti al building components.  The 
discussion below covers the basic science & history behind 
this building technique.

Moisture Control
Building assemblies need to control the migrati on of mois-
ture both by vapor diff usion & vapor pressure.  Water va-
por will move from areas of higher concentrati ons of water 
molecules to lower concentrati ons (wett er to drier), or ar-
eas of higher air pressure to lower air pressure.  Moisture 
will also move from warmer areas to colder areas.  Water 
vapor can condense on a relati vely cooler surface.  This cre-
ates greater problems as the condensati on now lowers the 

vapor pressure in that site which acts as a further magnet 
for moisture.  Moisture inside the building envelope can 
cause structural damage to wood framing and drywall, 
lower the eff ecti ve value of the insulati on in the envelope 
& cause indoor air quality problems by creati ng an environ-
ment allowing for mold growth. 

Please visit the CCHRC website for more publicati ons:  htt p://www.cchrc.org/publicati ons-catalogue
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Northern Fundamentals
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the development of healthy,
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REMOTE wall under constructi on in Fairbanks, Alaska showing vapor 
barrier, insulati on, window framing and furring in place for siding.

REMOTE wall under constructi on showing exterior vapor barrier, deck 
blocking & window detail.
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In cold climates, moisture oft en moves from the living 
space (where it is relati vely warm & moist) toward the ex-
terior through the building envelope unti l it reaches the 
dew point & condenses.  To address this, common practi ce 
has been to install a vapor barrier on the interior side of 
the framing & insulati on.  As noted above, this method is 
less than perfect due to the many penetrati ons necessary.  
Since it is likely that some moisture will get into the wall, it 
needs a way out before damage can occur, so the exterior 
needs to be vapor permeable.

This has worked fairly well in cold, dry climates, but re-
quires great care in installing and sealing the vapor barrier 
(labor intensive) and fails in cold, wet climates where the 
building must be sealed on the outside of the envelope.

PERSIST (Pressure Equalized Rain Screen Insulated Struc-
ture Technique) is, in simple terms, a peel-and-sti ck im-
permeable membrane located on the exterior of a framed 
structure with foam insulati on to the exterior of the mem-
brane.  This method of constructi on protects the framing 
components from precipitati on and keeps them on the 
warm side of the thermal envelope.  In PERSIST, a ‘second’ 
roof is required to provide an overhang and protecti ve 
roofi ng material.

REMOTE is an Alaskan modifi cati on of the PERSIST tech-
nique which allows more space for insulati on in the roof 
of a structure and eliminates the need for constructi ng the 
‘second’ roof.  This modifi cati on allows for more cost ef-
fecti ve constructi on and a higher R-value where it is most 
needed; in the ceiling.  While PERSIST wraps the structure 
on 5 sides, REMOTE wraps the structure on 4 sides & allows 
more fl exibility in handling the ceiling and fl oor.

Wall Design— The benefi t of insulati on on the exterior of 
the structure is twofold:  

With insulati on installed to the exterior of the struc-1. 
ture, condensati on within the building envelope is 
eliminated.  The dew point is now located outside the 
moisture barrier and not inside the wall structure.  Any 
precipitati on that penetrates the exterior sheathing 
can drain off .  
The exterior insulati on also eliminates concerns of 2. 
thermal bridging in the framing signifi cantly increas-
ing the eff ecti ve R-value of the insulati on.  With cavity 
insulati on, the framing members can reduce the rated 
R-value of the insulati on up wards of 35% to 40%.  With 
the REMOTE wall, the warm interior allows the building 
components to dry to the inside.

This REMOTE Detail shows how wall com-
ponents are connected to a foundati on.  
Foundati on details are not included due to 
the variety of foundati ons possible.
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The outside-insulati on technique 
allows building with  2x4 walls, 
which saves on material costs.  
Insulati on in the stud cavity is 
opti onal but care must be taken 
not to include an R-value amount 
that would move the dew point 
back inside the wood framing  
(see chart on pg. 4).  Research 
in cool, wet climates shows that 
stud cavity insulati on may be 
bett er left  out enti rely to im-
prove the capability of the wall 
to dry from the inside.

Research has proved that the 
REMOTE shell creates a very 
ti ght air envelope.  This mean 
that very litt le energy is wasted 
heati ng infi ltrati on air, but like 
any ti ght wall system, requires 
a good mechanical venti lati on 
system.  Sealed combusti on ap-
pliances in the living area are 
required or make-up air must be 
provided.
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Research Results
In 2002, CCHRC undertook a study to as-
sess the performance of two residenti al 
dwellings in Fairbanks.  Both structures 
were fairly new & constructed by the 
same builder.  One employed a standard 
wall system with an interior vapor/air 
barrier and the other used the REMOTE 
wall system. The wall components in-
terior of the sheathing in the REMOTE 
constructi on never approached the dew 
point and the air ti ghtness was much 
bett er than that of the standard house. 

Suggested maximum cavity insulati on for an  Exterior-Insulati on type 
wall for selected  Alaska citi es* 

Heati ng Degree 
Days

Not to exceed frac-
ti on of insulati on 
on warm side of 

vapor  barrier

Alaskan citi es within 
selected heati ng degree 

day range

Less than 12,000 1/3 Juneau, Anchorage

12,000 - 14,000 1/4 Bethel

Greater than 14,000 1/5
Fairbanks, McGrath, 
Nome, Kotzebue, Barrow

* The heati ng degree days can vary greatly within an area due to micro-climates.  For 
example, a site in the hills around Fairbanks may experience less than 14,000 heati ng 
degree days due to temperature inversions common in winter.

A house 
using the 
REMOTE 
wall system 
building 
technique 
under 
constructi on 
in Juneau, 
Alaska. 

Mobile Test Lab with wall secti ons in Juneau

Building America in Alaska Report
In 2004, a building technology class in 
Juneau tested wall secti on performance 
in S.E. Alaska in a Mobile Test Lab devel-
oped by CCHRC.  Nine wall secti ons were 
examined using styles commonly used 
in the area and a REMOTE style wall.  
The moisture content of the structural 
sheathing increased in every wall dur-
ing the monitoring except the REMOTE 
wall.

Mobile Test Lab—Wall Systems for
     South East Alaska:
A follow-up study in 2005-2006 used the 
Mobile Test Lab to evaluate  eight RE-
MOTE wall secti ons with diff erent com-
ponents & included wetti  ng of the stud 
space to determine the drying capacity 
of the wall secti ons.  The results showed 
the walls performed well except for two 
secti ons that included insulati on inside 
the stud cavity which retained elevated 
humidity inside the wall at a dangerous 
level.


