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FAIRBANKS WALL SYSTEM STUDY

Graduate Students: Zach Hampton and Asmait Zeleke Instructors: Sergio Palleroni and Huafen Hu Graduate Advisor: Reid VWeber Project Architect: Rich Shiga
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Temperature Varies from -16-73 degrees Relative Humidity ranges from 29% (dry) to
Fahrenheit 2% {very humid)
Abstract —
Vapor Permeable Weather Resstive Barrier i M et it i B — : S
The purpose of this study was to understand and develop the best wall system possible for ZGF Architects to potentially implement into future projects in the city of Fairbanks, Alaska that o i ey e =L
requires a wall system to reach at least R-30. ZGF has been working on an 80,000 square foot surgical addition to the Fairbanks Memorial Hospital and ask for our research to inform future Fiber Cement Panel w4 f— = o E Sl '; o ——— .
:nsu[a-hm system selections. The extreme climate ufF:irhan:s_Ataska is what makes this project unigue and challenging am:l then yt:uad-d lIl.thlt a !'nedi:al program that requires _ - Air Krete (R-16) % I‘ e :a o ! -
different interior temperatures for each program. The hospital currently uses an EFS wall system and ZGF would like to skin the addition with a rainscreen system. They expect that this " | wal o ol :
system will out perform the current system and be more sustainable. Throughout the process we have been working alongside Liz Rhodes and Rich Shiga. they have helped us orient our o ! - :il w 2 i“ |
research and kept us on the path to understanding insulation in Fairbanks, Alaska. Our goal throughout this process has been to understand insulation types better, their application in a wall = E: s ; ' l' EE} TRV R -
system and tried to achieve that through research and testing using digital media. Following several weeks of researching different insulation types we began to select the most viable one’s for Exteror Gypsum Sheathing 1. i"" i 7] Lo - i ERERNEES
Fairbanks alongside our representatives from ZGF Architects. After selectng eight insulation types from our research we began to Ei_ninil:e them in order to begin testing the best assemblies. Vacuun Insulied Panel (R-60) whl g 5 = 1 -
Vve have three assemblies to show today that we selected based on extensive research and from that we discovered the most effective system based on the REMOTE wall system strategy. Of T i aa = LR
the three we discovered that the most effective combination was Closed-cell Polyurethane Spray Foam with Mineral Vool closer to the exterior facade. The REMOTE wall system has Metal Studs G T T P B ] X 0o s LT
two-thirds of the insulation on the outside of the framed in wall and one-third is within the stud frame. In order to test each system we used a combination of VWUF and the Dew Point e SR PR e s T e i TS e R e RIS S SRR
Calculator. These tools allowed us to measure dew point and relative humidity for each wall assembly, VWUFI is able to calculate the system in layers, however one weakness it has is it can't R C Fpence Falkipen: 15 = =
a::cmmtfm'ﬂ_!mnl mdgmgtm'nugl'laﬂadmientpmnﬁsmh as the hardware used in the system. After using both systems to run test, it would make sense to use a different digital media that Water Content: .98 kgi’mz
looks at relative humidity and dew point from three dimensions. )
Research
Vapor Profile
W ff— | ——
The city of Fairbanks has one of the shortest construction windows in the country because of the extreme change in temperature that can happen at any time. Construction usually AR T —— :
happens between june and September when the weather is relatively fair that means in that short window a building has to be weather sealed and the work completed much faster then the ' Vapor Permeable Weather Resistive Barriar : i
lower 48 in order to continue work inside a heated envelope during the winter months. Temperatures range from -16 in the winter to 73 degrees Fahrenheit in the summer, it can also be very ST T mmukiiive Resistance
humid ranging from only 29% humidity that is dry to 92% that is quite humid. It is because of the moisture penetration from the outside elements that makes a double wall system so —— Fiber Cement Panel — T T e e——
in'!mﬂ:nt for the ::|t;r of Fairbanks. Alaska. Finding ways tu cmf.ml the dew punt and the mshrepenetrahm is why ZGF Amhll:eﬂs decided on a rains-::rﬁ_:r! wall system in the first place. A | _ Rockwoal Insulatic 4 i " 1‘_'2-_%!?;_1.--—-__—_:7 ::E :::'I i
rainscreen system is the “first fine of defense that minimizes rainwater passage into the wall by minimizing the number and size of holes and managing the driving forces acting on the wall” As e T . e ' nakwanlnEmson (=) 3 | e '|]": . e | -:::i
quoted by the AlA in regard to G.K. Garden’s paper, the rain screen principle requires wind, gravity, surface tension, capillary action and differences in pressure. Intador Stainless Steel Fastners . x R o L;i j‘;|
[ 3 5.2 180 4
The rainscreen system seems like a fine strategy for a climate like Portland or Seattle where rain is a problem and its removal away from the wall assembly is key. However, what happens when R Batsiion vpmur Shieating - il ;: :. : D [T naf
excess water collects at the base of the wall does it find its way into the foundation or does it evaporate through the gravel and dirt at the base of the wall. Through this process we gathered ] . I"" o 2 -
information about several wall systems such as mineral wool, cellulose, cotton, fiberglass batts, VIPs, Air Krete and both open and closed-cell polyurethane spray foam. From that research we R Air Krete (R-13) alf Yo '
found mineral wool, closed-cell polyurethane spray foam, Air Krete and VIPs to have the best potential in Fairbanks. Vvhen Air Krete is combined with VIP panels in a REMOTE wall system it ! Metal Studs il Lk ., H_,J a0 a0
creates the worst wall system for Fairbanks, Alaska despite the VIP panels high R-Value. in that system the VIP has to be placed in between the studs rather than the outside envelope where it Al Gypsum Wall Board N Y e L wz'_..:ﬂ'“ % o] mal
is much more effective. The Vacuum Insulated Panel is a relatively new product for building envelopes, having served primarily as insulation for refrigerated trucks and other transit applications. Interior Finish T e e st _ _
Using WUFI, each assembly has shown more or less the best way to combine the different materials into an effective wall system. However, as in the case VIP and Air Krete combination that Comergence Fadures: 9.
doesn't necessarily mean that they would work for the climate of Fairbanks, Alaska. The VIP panel has the potential to change cold climate wall systems as a singular element. but as a part of Water Content: |.74 kg/m
system it doesn't work so well and is expensive. Mineral Vviool was the system that ZGF first began to push and we have found through our research that it not only works well as a singular
combination but it also works well with other materils such Air Krete and closed-cell polyurethane spray foam.The purpose of this research has been to find the ideal combination of
insulation within a rainscreen wall system and we have done so by combining different materials into a wall system. But, that might not be the right answer, because as our research has shown
part of it has been to combine sprayed materials with panels and sheets as in the case of the VIP and Air Krete combination. This combination may seem viable, but what happens to the Air Vapor Profile
Krete during installation, does it require an additional stud frame on the exterior that would then drastically increase the size of the wall and affect thermal bridging.
Testin o — Vapor Permeable Wesather Resistive Barrier T o e T (il besmanc s AT
g T e e = el [y} e 1 5
b . Fiber Cament Panel i 0 &ﬁrn = a —H"I
The REMOTE VWall System is a strategy designed especially for extremely cold climates like Fairbanks, Alaska. Unlike the conventional wall system, this system attaches the vapor barrier to the —— A Rockwoal Insulation (R-24) [ = A = R iait EEEEEE e
outside of the sheathing rather then inside the stud frame. Two-thirds of the insulative value is moved to the outside on top of the vapor barrier and the remaining one-third is placed inside Stainlecs Steol Fastner — ‘ﬁ;':jl fﬂ : H
the wall cavity. The purpose is to install as much insulation as you can inside the heated envelope while keeping the dew point on the exterior of the vapor barrier. Having learned that we i i e 1225 £
moved into the next step. testing our top three wall systems based on the research that we did with the Dew Point Calculator and YWUHR.VVUF takes the layers and runs a two year simulation
and the results allow you to see how the wall responded to water penetration within the system. The idea is that it should have an unobstructed path through the system as shown in the e Extarior Gypetam Sheathing - o
graphs. Relative humidity is represented in green and the least amount of water trapped inside of the system appears larger because it worked to expel excess water rather then stop it all - Closed-Celled Polyurethane Foam spray (R-18) i
together Compare that to the VIP and Air Krete combination were as soon as it hits the insulation it begins to have errors pop up because it is having trouble expelling the water within the Matal Studs i _I : 1 = |, u_.q [
system.VIPs are advertised as moisture resistant and as it shows in the graph they are.Vvhat VWUF examines is the systems ability to expel water, but as you can see there is still almost 2 kg of Gypsum Wall Board ;M&f:%;:ﬂ R _“:L';:_:»_'mm 15,79 i
water per meter squared in the assembly. That is why this system may not be the best, because what we wanted to do is control condensation from getting through the envelope and this == Interior Finish Mok Eom Bt 1679
program seems to show that the best systems allow water to get through freely so that they don’t remain in the system and create problems with mold and mildew. C v Failigice5 o e
Water Content: 0.54 kg/m’
-R-Value of 6-6.5 per inch -R-Yalue of 4-5 per inch -R-Value of 3.5 per inch o
— -Can be sprayed up to 8" thick _Comes in a variety of thickness -R-Value of 3.9-6 per inch — -R-Value of 3.5-3.6 per inch -Can be sprayed up to 127 thick
dodh -R-Value of 30 per inch -1.75-3 dollars per square foot _60 cents per square foot -2.07 Ibs per cubic foot is the density e -3.5-14" thick -1-1.20 per square foot _
ket -1/4-1" thick sheets _Pros Reduces the rick of moisture _Pros: Fire resistant, lightweight, -30-50 cents per board foot _' -30 cents per square foot -Pros: Reduces moisture penetration,
T -3-5 dollars per panel _ A s e penetration, adds structural integrity simple to install, produced from a -Pros: Fire resistant, moisture -1 ' | -Pros:VVidely available. fire resistant, mr Hmwm W'm
-PraaFire re-slslant..nm Efﬁ_nmtﬂ'lm-nﬂmr to the wall and is a good vapor ble naturally o : resistant_ fully recyclable and doesn't . . won't settle over time and no expert prl:l"ﬂdﬁt:li:'iﬂ}lllll_suflhm and
'I"f“l;m" t’m mnptine segsint and nearly et el e shrink, settle or expand over time | [ 1 needed to install reduces air infiltration
_cm:T:‘._?:,Ed silica core is expensive to -Cons:The Blowing agent has a high -Cons: Contains crystalline silica -Cons: Cured foam is extremely - e -Cons: Small punctures or holes can j::;m be Pf'ﬂlﬂﬂﬂdtu from fire,
| produce, cannot be punctured and requires global warming potential, must be : that if inhaled over a long period fl‘agll'Eirﬂ‘l.'lhﬁtlJﬂEaﬂﬂusEmE 4 ; - 4 mhugel@s&alnﬂ—wﬂem - _ r vapor to pass through
Sperisket o it protected from fire and is relatively could cause lung diseases including foam to disintegrate e ' requires |0 times as much energy as and chemicals and VOCs release
_ _ . ; expensive el - cellulose insulation . " S during application that can cause
VACLUILIM INSULATED PANELS CLOSED- CELLED POLYURETHANE SPRAY FOAM ROCKWOOL BATTS AIR KRETE FIBERGLASS BATTS OPEN-CE LLED POLYURETHANE SPRAY FOAM  asthma and other health effects
“Airkrate.” Aarkreca. Mp, nd Wab. 10 Dec. 2014, “Product Data Shest.” EcoTouch Pisk . Dwans Corning, n.d Web, 10 Dac. 2014 "ROMUL CAVITYROCKS MD & DO RONUL CAVITYROCKS Parformance Ramscraan Insutacion Sysem. Mp, n.d ¥Wab. 10 Dec 20014,

“Spray Foam Insulation - - CarminTead.” Spray Foam insulation - irsulation - CertafinTeed. Mo, nod Wab. 10 Cac. 2014. “¥hat Are Vaowem Insulation Faneds? | Tharmooor ¥1Ps.” Yyhat Areeosum irsulation Panals? | Thermooos VP Flp. nod Weab. |0 Dac. 2014
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