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Outline

* A Brief History of Air Tight Construction (WCC)
— What were we testing
— What did we learn
— Inconsistent units

* Recent Case Studies (Let’'s get serious):
— Sitka Apartments
— Pearl Family Housing
— University of Washington, Site 33
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Salishan 7

SBPP

Photo 15

A layer of Jumbotex D60 building paper over the
[yvek was installed to prevent direct contact with the
back of Fiber Cement siding and to improve
drainage,

The long term effects of salts and mingrals that
leach through the back side of Fiber Cement siding
i5 unknown. This is the second reason for adding
the paper layer.

Photo 16

[he ceiling at the attic is part of the air barrier
system for this project. Typically, the drywall
contractors come in and do all the drywall work at
once.

[he ceiling is an "out of sequence” component that
has to be scheduled and installed to enable the A.B.
testing




Salishan 7

SBPP

Photo 17

Fenetrations through the top plate into the attic must
be sealed

Mote the continuous sealant joint at the top plate to
GWE ceiling. This is the air seal at this interface, as
the top plate needs to bridge the A.B. from ceiling to
Tyvek on the exterior wall.

Photo 18

Air seal around the exhaust duct will provide some
redundancy as it goes through the rim joist to the
exterior side

t's a4 redundant measuré because the hood is
actuglly sealed to the Tyvek A.B. membrane to
provide air seal from the exterior side of the wall.




Salishan 7

SBPP

Results of Building BF2 (Lot 12 / Block 25) Air Barrier Testing




Salishan 7

LAM




Salishan 7

LAM

« 1.8 ACH 50

« 33% of air leakage was attributable to
windows
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Pearl Family Housing

Portland
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Image courtesy of Ankrom Moisan




Pearl Family Housing (2009)

« “Son of Sitka”: Affordable family housing in Portland’s
Pearl District

— 5 story wood frame structure over 1 story concrete frame
podium

— 230,000 SF (including 12000 SF elementary school)
— 182 units

* Owner/Developer: Turtle Island Development
* Architect. Ankrom Moisan

* Enclosure Consultant: RDH Building Sciences
 MEP Consultant: PAE Consulting Engineers

* Pursuing LEED Gold certification
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Paarl Family Housing - Comparison of Exterior Wall Assembly Options  9/18/08 FFH Exterior Wall 5F GHODN

1 Semi-righd mineral weol Inmlatien {infBzing Rowul CosityRock) can be used in leu of KPS fight imulaton. Add SL15sP te assembly cost or 27 CavitgR ook,

 Sealed sheatfing a barmher system [Uizing SAM sirips of Dow 755 sealant at DemdGlass joints) can b wned In leu of Tyvel alr bamier system. Add SLAT/ST te assemibhy cost.

3 Pending WUF 0 OTher Mokt e snabysis by conBaant .. (ot Extere wall desgns thould assld placing vapor retarding layers en both s of wosd wall framing).

4 5 = salf-adh aring rubbariced auphahl mam 20 il e 5 Natathloth 40, o i Pw-0a).

& Estimalud cind of wal options with axbarlo naulation incde diosanes o eimfelowr ot sindes jimbs end beeds, wider ap fashings ol window wils, ad wkan wme anchers
b B Wl = hraming = shaathing » caowity baulation + uxberion rolatien fwbare ootur) + WIE + st e fwhiee ocees] v banlie where el

7 * Whale wall r-unlues lixted for these sl types ars b sed on chard from PAL (dwied 8710/08], Thews r-valoes am hasd on 8 projec-speciic framing tactor of 27% provided by AN &R,

“hale wall runlue” includss the thenmal performanse of not enly the *dear wall” ares, with iom and I But sl typical snvelope inderfuce detaily, induding wallfwall [comern], wall frocf, well oo, wallfdaor, and walfwindow connectionm.
A ** "Wl with Siding” = Kass wall = fitsr-coment lap dding + 17 treated plywond furring wripa « favisnsrn + smisdded flachings + scceaony eealaniy, Favisnan sosemed to ke 13 cininlss vissl
9 "= gl with Brick™ = Base wall + sappon soe el {fow mnmmm+mrnhm+m+mm-muﬂm+mﬂuﬂm eneer wchoage, embedded metal faching, sl d 1 b 304 s1minless ool
10 Frtimated cov of wall options inchde bwo layers of 570 Type K Ims exterior o cont does ngt inclede drymall at imterior dde ol wall
11 1/2° phywood sheathing can b prowiied In sddhion e gypsum sheathing whanm ey u.nllllrllhﬂ: & Sl 50 T2 10 ssemhly cout,

12 Fer thasi et esmpatison, slandard K-D § 5Dy framing materlal bs @ ssumed [not fee-rested or prss fve-traabad matelal].
15 Paarl Pamily Bousilng asterier wall quasity eaiimid 1o be 68,000 s, This bthe “opagus” sl aned, sciuibe of windows el doar.
3% Dasbgn vsamm will nisd po raseach and vaily svailabiiey of Are ratiogs § Batngs for all wal typa § by sptione Use of foam eolation b oated blias at i 1o e i aried v ifad.
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Wl Wihola 'wall Totl Alnigaa i Wapsi Ladgpai Wl Sl wi Sfafwf Sl par R-walua PIH - Total Ceat Warfarica i om
Tapu I raming Cawlty Lt [Eaturier datl R-vahau® | Wall wiieh| aideh WhE Bt Barrla Siee | {Baie Wa Seling*™ | Brick™™* | Unit|Base Wall) (e wwall e Badokd Bl {Wall 3)
i il 16%ae. 19 0 ban ene 1735 1'-i* i B8 mln. Beha Kralt papn Exiadfn o8 180 5555 [ ) Thils wall desas not have an ak barckar. Lack of ali barckar b Hlkady vo rasad In 5 2,259918B61 1 5 &315.E1
[Fmced] Grude [ paper (facing on Batey) grid haut oy tha b mot refl in this snakyss,
] Tl @ 2470e, F-19FG bat Mene I7A% L =T &0 min, Mene Hrafi papasr SR 4.TE 1543 LR ] BET This wall does nat hawe an ak barrier, Lack of air barrier is ikely to resst in El LIIAEE | 5 152 480.59)
{fmeed} Gemdn [ papar (facing on Bate) sigricmr hast lom thet s nat reflecied in this sabyss.
3 s 24T R-ZL FG bam e 1736 g 2AfE" ek W Tywek O Wembiain Su5e3f8 526 1581 EENES Iy Baselne wall assem by dor PFH pragen. 5 2,251, 5em.00 of
[untaed) [zt Mpe: 2 | et reca rduery A "good” wal good L dl e ying capad ey, peod
LT WV EAEYRRTL Cap Ty,
Walls Bstad baliow could be idaried “balar” wills th i
4 8 A e -1 i lhalr LT 1586 b 102" Tyrank O Tkl OW Wembiain SxSadfa BT 1682 5402 Al This wiall s sirmilar bo Wall Typa 2 botavar bas dumiae peched celbidowse = 2,313479.00 5 51, Z30.00
{thanve pack) [ Poote 2} | fumiart rata ) Lo achiova a battin quallty bemtallation with sl stud Traming it
flled with imulefion meterial, Cellulcas slva hay some hygri cbuffer
Eﬂ[#hmhﬂﬂhwhﬂ!mmmﬂ S |
L] =l @ W0 Hone R-10 PS5 vigd - 2° Lk va® -z AARE A A RekxT1E L 1754 .72 L muy bim harmp d by &M, Longer £ 2,36083760 | 5 12 258,60
{5 Mone 1) m-‘mﬂ'm dehu misHiceton ter dryoun may be requbed.
Tl ] meay ol deflection Rmins fer Brick weneor?
Posalbde foe rating Bsue mith righd &
L] T Mk R-13 76 bam H-50PS rigid - 17 1a94 0t 1-0f2° | Tyesk OW-D | Tk OM-0 Mo SaSaifa 529 1689 2514 WIE = chalWiap O prenddus ek d drainagu bahind righd insoat 5 2,253530.00 | 5 2,.040.00
(unlaad) et st 1) (it 2 | [uii bt 3y This wall nay have seducud diving capaity.
2wl iy e daflictien limits ber Brick vanmmr?
Ponible fre rrting s with rigid & tiab
L Twh @ 2o, [R-3U P by R-5APS rigid - 1° IR LIt 112" | Tyaek COW-D | Tywsk Dl-D Honst Rxh1fR B5E 1736 .41 IR = Wrap D p | ge behind rigid 7 TAXEEA 00 5 EEARC.00
(umhized] neen Pt 1) [rmeticte 2} | [ameticte 3) This wall may have redured drying capmsity.
Posaible Sre rating Bsue wiih righi feam nsulation.
¥ 2wE o 240 R-23 FG bk e 1B33 2" F3 e Tywek W Tyeek O Bembrain Sa5a3fa 581 1647 EENT 3l This wall i simdlar to Wall Typs 3 bowever bas Blosn-n fbeglis: % 22895700 | 5 5 CAG.00
[ Moaoe 1) | ot reca rdery wiese 3 b qualivy insallatien with ol sud feaming caeities
filedd with trmiliten matelal.
L] Lod B M e R-25 14 bk B-X.5 WS algld - 1272 2735 15" o Fipwuk CW-D | Tk D000 Mo BabxFi1E ray 142 5550 azr Blowindin raigais proddis npiesed quallty ed @-vales (v batla) H 241277900 | 5 162,180.00
| i Mk L [ Pt 1 [am fata 3) [ hal p O pravedis wib d dialnaga bakiad fghd insda
This wall may hawve meduced drying capscity.
1 Tl @ 2 nw, B-20 PG hib R-10 APS rigid - 2° angd L 112" | Tyeek COW-D | Tywsk OW-D Mot RekxT 16 LE T 1R5F L iR lm‘*nﬂd-wam-ﬂiﬂhhﬂ b LATATANG ) 5 175,.780,00
(ueen Mrbe ) (rmnbicte 2 | [nmeiiote 3) c PE irainags hefrind igid
This wall may have redaced drying capadny.
i G @ 240 | ReEd plyurethans Hane 1833 ' F3 P Tywek OW Tipsek O MowneT Sase TAT 181z 531 e Spray Toam insulation provides impresed quality snd rvalee (v Tho g 5 24018790015 15028000
saray foam [t Mate 2 | (o Sone 3 Spray Toam insolatl on slso prowdes sdditional sl bamke,
fopan cull) Poisibla firm rating bsus with spray Toem insulaton
i 28 24Cae | R-53 pelyurithan ey 2136 2" 82" Tk W Tk O Fom? LELTEF) ) ig.22 2087 SE.0F e Sgray Toarm insulatlon pravidie mposyad quality e -valos fv BB glad). 3 2,3BBET200 )5S 337 3230.00
gt ay foam [ it 2 [ bt 3 Sgtay Toam insulal on suo provide eddidonal ek Btk
{cleamd call| mﬁ-nﬂﬁhm-hh l'ﬂ'f‘f“--ﬂ“ﬂ_-
Mzkeu:



Pearl Family Housing - Comparison of Exterior Wall Assembly Options 9/18/08 PFH
wall Whole Wall Total Airspace Air Vapor Ledger s/sf 5/
Type Framing Cavity Insulation Exterior Insulation R-value* | wall Width| width WRB Barrier Barrier Size |(Base wall)| Sidi

1 246 @ 16"0.c. R-19 FG batt None 17.35 1-2" 2-1/2" 60 min. MNone Kraft paper 5x5x3/8 5.06 15
{faced) Grade D paper {facing on batts)
2 256 @ 24"o.C. R-19 FG batt None 17.86 1-2" 2-1/2" 60 min. MNone Kraft paper 5x5x3/8 4.78 15
{faced) Grade D paper {facing on batts)
3 2x6 @ 24"0.c. R-21 FG batt MNone 17.96 12" 2-1/2" Tyvek CW Tyvek CW Membrain S5x5x3/8 5.26 15
{unfaced) (see Note 2) | (smart retarder)
3 246 @ 24" 0.c. R-19 cellulose MNone 17.86 1-2 2-1/2" Tyvek CwW Tywvek CW Membrain 5u5x3/8 6.17 16
{dense pack) {see Note 2) | (smart retarder)
5 2xd @ 24"o.c. MNone R-10 XPS rigid - 2" 14.52 11" 1-1/2" SAM SAM SAM 6x6x7/16 6.59 17
(see Note 1)
6 2x4 @ 24" o.C. R-13 FG batt R-5 XPS rigid - 1" 18.94 1-0" 1-1/2" | Tyvek OW-D | Tyvek CW-D Nene? 5x5x3/8 5.29 16
{unfaced) (see Mote 1) (see Note 2) (see Note 3}
7 2x6 @ 24"o.c. R-21 FG batt R-5 XPS rigid - 1" 23.58 1-2" 1-1f2" Tyvek OW-D | Tyvek CW-D None? 5x5x3/8 6.56 17I
{unfaced) (see Note 1) (see Note 2) (see Note 3)
8 2x6 @ 24"o0.C. R-23 FG bib MNone 18.83 1-2" 2-1/2" Tyvek CW Tywvel CW Membrain 5x5x3/8 5.82 lﬁl
(see Note 2) | (smart retarder)
9 2x6 @ 24"o.C. R-23 FG bib R-7.5 XPS rigid - 1-1f2" 27.35 13" 2" Tyvek CW-D | Tyvek CW-D Mone? 6x6x7/16 7.37 IBI
(see Note 1) (see Mote 2) (see Note 3)
10 2x6 @ 24"o.C. R-23 FG bib R-10 XPS rigid - 2" 30.04 13" 1-1/2" Tyvek CW-D | Tyvek CW-D None? 6x6x7/16 7.57 IBI
(see Note 1) (see Mote 2) (see Note 3)
11 2x6 @ 24"0.c. | R-23 polyurethane MNone 18.83 1-2" 2-1/2" Tyvek CW Tyvek CW MNone? 5x5x3/8 747 18
spray foam {see MNote 2) (see Note 3)
{open cell)
12 2x6 @ 24"0.c. | R-35 polyurethane MNone 22.36 1'-2" 2-1f2" Tyvek CW Tyvek CW MNone? 5x5x3/8 ?1222 20
(see Note 2) (see Note 3)

spray foam
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pAE CONSULTING ENGINEERS, INC.

Envelope Performance

Window U-value = 0.37 (R-2.7)
Wall U-value = 0.05 (R-20)

R-25.0

Wall= R-20

R-20.0 /

Window = 10% of wall area
Envelope = R-12.2

R-15.0 /

s Eivelope R-value

Window = 25% of wall area W i d 0w R-value
Envelope = R-1.7

/ — W all R-value
R-10.0

Window = 30% of wall area
Envelope = B-5.6

i Window = R-2.7

p —

R-0.0
0% 10% 20% 30% 40% 50% 60% 70% 80% Q0% 100%

Window/Envelope Percentage




ml Summary
ﬁ PAE consuLTiNGg ENGINEERS, INC.

Project: 13th & Quimby Family Housing Project Mumber: 08-1081
Created By: MAP ' Date: 9/11/2008
Checked By:

Wall Assembly Analysis
Fleors 2-6
35.00
30,04
30.00
27.35
25.00 i
2236

2000 16.94 1683 B8

15.00

17.86 1796 17.96

10.00

6,97

652 6.61 6.60

6,13

.60

6.89

0.00
Wall-1 Wall-2 Wall-3 Wall-5 Wall-6 Wall-7 Wall-8 Wall-9 Wall-10 Wall-11 Wall-12
B Wall Assembly R-value = Wall & Window R-value
Window U-value: 0.45

Window Wall Percentage: 24.8% Includes bakcony doors,

Roof R-value: 20

34




ﬁim Summary
Iii -
ﬁ,! PAE consuLTING ENGINEERS, INC.
Project: 13th & Quimby Family Housing Project Number: 08-1081
Created By: MAP : - Date: 9/11/2008
Checked By:
Wall Assembly Analysis
Floors 2-6
35.00
130,04
30.00

25.00

20.00

15.00

10,00

0.00

Wall-1 Wall-2 Wall-3 Walk-a Wall-5 Wall-6 Wall-7 Wall-8 Walla

Walk-10

Wall-11 Wall-12

B Wall Assembly R-value = Wall & Window R-value

Window U-value: 0.29
Window Wall Percentage: 24.8%, Includes balcony doors,
Roof R-valuea: 20
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Exterior Wall SF

68000

Ifwf
‘Eﬁi

Sfstw/

Brick***

S/sf per R-value
Unit (Base Wall)

Comments

PFH - Total Cost
{wall w/ Brick)

Variance from

Baseline (Wall 3)

71

33.23

0.29

This wall does not have an air barrier. Lack of air barrier is likely to result in
significant heat loss that is not reflected in this analysis.

2,259,918.61

5

8,319.61

43

32.63

0.27

This wall does not have an air barrier. Lack of air barrier is likely to result in
significant heat loss that is not reflected in this analysis.

2,219,118.61

{32,480.39)

o1

3311

0.29

Baseline wall assembly for PFH project.

A "good" wall: good thermal performance, good drying capacity, good
water management capacity.

Walls listed below could be considered "better” walls thermally.

2,251,599.00

82

34.02

0.35

This wall is similar to Wall Type 2 however has dense packed cellulose
to achieve a better quality installation with all stud framing cavities
filled with insulation material. Cellulose also has some hygric buffer
capacity which can help with moisture management.

2,313,479.00

61,880.00

54

34.72

0.45

Dryout of construction moisture may be hampered by SAM. Longer

schedule and use of enhanced dehumidification for dryout may be required.

2x4 wall may exceed deflection limits for brick veneer?
Possible fire rating issue with rigid foam insulation.

2,360,837.60

109,238.60

09

33.14

0.28

CommercialWrap D provides enhanced drainage behind rigid insulation,
This wall may have reduced drying capacity.

2x4 wall may exceed deflection limits for brick veneer?

Possible fire rating issue with rigid foam insulation.

2,253,639.00

2,040.00

36

34.41

0.28

CommercialWrap D provides enhanced drainage behind rigid insulation.
This wall may have reduced drying capacity.
Possible fire rating Issue with rigid foam insulation.

2,339,999.00

88,400.00

47

33.67

0.31

This wall is similar to Wall Type 3 however has blown-in fiberglass to
achieve a better quality installation with all stud framing cavities
filled with insulation material.

2,285,679.90

32

35.50

0.27

Blown-in fiberglass provides improved quality and r-value (vs. batts).
CommercialWrap D provides enhanced drainage behind rigid insulation.
This wall may have reduced drying capacity.

2,413,779.00

38,080.00

a2

35.70

0.25

Blown-in fiberglass provides improved quality and r-value (vs. batts).
CommercialWrap D provides enhanced drainage behind rigid insulation.
This wall may have reduced drying capacity.

2,427,379.00

175,780.00

35.32

0.40

Spray foam insulation provides improved quality and r-value (vs. fiberglass).

Spray foam insulation also provides additional air barrier.
Possible fire rating issue with spray foam insulation.

2,401,873.00

150,280.00

R A e e e

-
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INSTALL BAILDING WRAP OVER
ENTIRE ¥WALL SURFALCE

% o FML TAPE EDGE OF SOTCHEL
il BLALDING WHRAP

I Y P o {11 ey e PR | -

— NOTCH BLIEDING WRAR AT

2 FLOOR, LINE AND INSERT SAM
i STRIP TO EXTEMT FROM 3" ABOVE
W rrerww P T ——— —— -.-..--:—-1-‘--—----- —— ey — 1 e e e - -“ " mmumﬂ- WMLFLASHIHC

,-l'/— FIRE-RETARDANT-TREATED
PLYWROD BACKING BEHIND
S1EET LEDGER FOR, OEFTH OF
FLOOR JOBTS

. R _{ SOLDER COURSE BRICK AT S8,
b

) __jf— CAVITY MORTAR [MVERTER

w,

L

L

" AT %
i FRTRRTERETNE —————— SAMSTRIP BEHIND LEDGER ANGLE
TO PROTECT WATERFROGFING

L

I

/— WEETS @ 24" O

5 STL THECAICH
WALL FLASHING

7
i s et T e g

ey HACEER ROD AN SEALANT
SAND TEXTL RE COLORED TO
ATCH ALL BEICK VENEER
TYP JCHNTS

[ 8 firiald

Source: K
Ankrom Moisan :

FIRE-RETARDANT-TREATED
) HEADIER AS PER STRUCTL RAL

o EXTERIOR WALL AT FLOOR ¥ L S oo U o

FIBER CiLASH WINLHAAY OUWOR
# CWTTCh LeTRLS § ik BT T



Stainless steel veneer
anchor

— Typical
floor/ceiling
assemblv

(TR

SR N

N

/.-".\-__ #
z,z z/f

backer rod, 1 1/2" wide
joint (sanded to match
mortar joints)

R T I e
e WS Ry T.0. SUBFLOOR
Mortatr diverter mesh
_ (not shown for clarity)
2x6 FRT / i R
top plate —;f+ B R i Foll tape, 3" wide
6x10FRT  / :
blocking —ff—-- I SAM flashing, 18" wide
— foo8 1.8" I (or 2 -12" wide strips)
i |
plywood ) I 24 ga. stainless steel
strip I counterflashing
g 10 5/8" I g
. I 1  SAM flashing patch at
97/8 I N\ : 7 splice joint beyond (see
5 eesenas pamralifii: (i A1 N7 | typical splice joint detai
y P __.-"' \x\_ : .f// /_/
: \\ I C ¥ 7 1 — 24 ga. stainless steel
d - N I S 1" through-wall flashing -
S ST NIGING 7 ) set in adhesive tape
‘.’f ! 3 I :\:\Q_ : :;; z// on aﬂgh
|| s | s
0 il I VR /. =— Open head joint weeps
I '-E\_x\h i 5/ at 24" o.c. max.
I N % e T oy T e n e 2
| ot ! ! ! 7 SAARAAAT SAARRRREAINRRNN Silicone sealant with
- I ?
™ I
2l

5x5 galvanized steel
angle w/ lag screw
connection per struct.
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Documented Calibration Flow Differential: 0.06 scfm
Differential 0.06 / Ideal 7.36 = 0.08 accuracy -z 1%

Calibration Cross-Check:

Cross checked against 2" orifice plate.

Calibration reading of 28.7 scfm across 2" Plate.

Ideal airflow rate: 28.6 scfm at 75 Pa/ 1.60 psf / 0.30 “WC
Documented Calibration Flow Differential: 0.1 scfm
Differential 0.1 / Ideal 28.6 = 0.003 accuracy -z 1%

Note: Qualitative smoke tests were performed and confirmed
thot the rest chamber seah leaked significantly mare thon the
window product or wall assembly. Due to this fact, the rotol
initial flow rote in test segment 2 was very high. Extroneous
airfiow wias determined by back-masking the window to
determine octual product flow rate, ond odditionaliy
camparative onafysis (test 1) for wall performance,

|
Ftmentalized test area was assessed along the South elevation: +

Total square foot of test area = 85.5 square feet.

Total square foot of window product = 28.75

VFIl window measures 57.5" x 72" = 4,130 square inches
4,130/ 144 = 28.75 square feet

Flow Rate #1 Included: Entire area including window product.
Flow Rate Measurement #1: 22.5 scfm

Flow Rate #2 included: Entire area with window MASKED OUT.
Flow Rate Measurement #2: 21.5scfm

Flow rate attributable to VP! window product: 1.0 scfm
Corrected Flow Rate: 1.0 scfm / 28.5 square feet= 0.04 cfm /[ ft*
R, LC, C product classes have allowable rating of 0.30 cfm / ft*

Fully Accredited by AAMA - The American Architectural Manufacturers Association

Q.E.D. - Quod Erat Demonstrandum - Latin "That which is proven” 4
a o (1) 12




Assembly (mockup)
airtightness:
0.06 cfm/sf @ 1.57 psf?
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PFH - Airtightness

* PFH energy model based on Sitka airtightness:
— 0.16 ACH natural

* Air leakage rate for project not specified

* A qualitative air barrier requirement...

— Based on construction of air barrier system in
compliance with project-specific details and
specifications
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Ramona Apartments

PFH

* Infrared
Thermography

The Ramona Apartments
Infrared Imaging Report

I X ding to m ra air leakage ratesthro
ve information documeanting a E

the time of { & brief




What information does an infrared image convey?

Infrared imaging works by providing a visual
representation of the infrared energy emitted by
objects. The images allow us to see how heat is
distributed. Note on the scale on the right hand
side of the image that cooler temperatures are
shown as darker while warmer temperatures are
lighter. In this particular image, one can see the
natural stack effect in the building, as the
temperature of the building exterior gets hotter at
the upper floors as the heat from each floor
continues to rise through the building, resulting in
warmer temperatures on the upper floors.

\Infrared imaging can help to highlight areas of air
leakage and thermal bridging. It will locate areas
that need further study. Infrared imaging does

not, however, diagnose the cause ofthe problem.

Friday, March 4% 4:20 PM 55 degrees F
West Elevation

Themmostats in the units were set to 74F.
Visible at the sixth floor deck on the north
elevation is the location of one of 10 blower
doors installed in the building, seen clearly as a
bright area (A). The blower door is turned on
and is discharging the heated air from the
building, which is clearly heating the window
system, the deck soffit and the building
overhang. The window head on the fifth floor
(B) shows heat transmission through the vinyl
frame of the window. This is typical given that
the vinyl frame has a lower U value than the
glazing or the opaque wall and the vinyl frame
acts to conduct the heat to the exterior.




Friday, March 4*" 4:20 PM 55 degrees F
South Wall of Courtyard

Air leakage is visible at the roof to wall
connection (A). Itis not unusualto see air
leakage at such intersections, especially at
inside and outside building corners, as air
barrier construction is difficult where the
building geometry is complex. The brick ledger
(B), is also visible as a clear thermal bridge,
conducting heat through the building frame to
the exterior. It is typical for brick ledgers to
conduct heat unless thermally isolated from the
building frame. Note the heat signature at the
outside edge of the soffit (C). The roof-to-wall
intersection is the likely source of this warm air
leakage.

Friday, March 4*" 4:20 PM 74 degrees F
Interior Fifth Floor Unit, West Elevation
The baseboard heater (A) is clearly evident as
a very bright heat signature below the window
with warm air rising up toward the window.
Note that convective looping and air
stratification likely account for the cool spots at
the floor level at the outside corners (B). Dark
vertical lines on either side of the window (C)
are evidence of the lack of thermal resistance
of the large wood timbers that support the
exterior sunshades at the west elevation.
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Conclusions

Specifications
 Sitka results
« Comment on Washington Codes

Drawings
Schedule

Results
* What if the results aren’'t good?

68




