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Field Assessment of Air Barriers at
the Building Envelope Systems Testing (BEST) Laboratory
Phase 1

1. Introduction

The Buildings Technologies Research and Integration Center (BTRIC) at the Oak Ridge
National Laboratory (ORNL) performed field evaluations of 24 wall panels with different types
of air barriers that are commonly used in residential and commercial construction. Field
assessments were conducted from September 2009 until August 2010 at the Building Envelope
Systems Test (BEST) laboratory, which is located at Syracuse University, Syracuse, NY. This
project is a cooperative research among ORNL, the Air Barrier Association of America (ABAA),
Syracuse University, and the New York State Energy Research and Development Authority
(NYSERDA).

The 12-month data presented in this report is intended to be used to evaluate the energy
and moisture performance of wall panels as individual specimens. ORNL measurements
complement air leakage rates reported by Syracuse University for each of the panels (Pradhan et
al. 2011). The data should not be used to compare the performance of different air barrier types
because the panels were not designed for this purpose. Multiple factors varied among specimens
such as the building materials used and their layout, as well as the location of the panel in the test
hut. Furthermore, the installation of the air barrier assemblies was performed by representatives
from 11 manufacturers, which introduced discrepancies in workmanship.

2. BEST Laboratory

The BEST lab is a two-story facility where up to 34 wall panels can be exposed to
controlled indoor conditions (i.e., temperature) and the outdoor environment (Figure 1). The
laboratory is equipped with a weather station that monitors temperature, relative humidity, solar
radiation, rain accumulation, wind speed and direction, and atmospheric pressure.



2.1. Laboratory Equipment

Laboratory monitoring instruments include:
1. Temperature: Honeywell/Fenwal 192-103LET-AO01 thermistor (£ 0.2% accuracy).

2. Relative humidity: Honeywell HIH-4000 Series (+ 3.5% accuracy and + 0.5%
repeatability).

3. Dataloggers: Campbell Scientific CR1000.
4. Multiplexers: Campbell Scientific AM16/32.
5. Pressure: Energy Conservatory Automated Performance Testing system (resolution: 0.1

Pa; accuracy: + 1% of reading or twice the resolution, whichever is greater)

Weather station instruments are:
1. Temperature: Campbell Scientific CS215 (accuracy: + 0.3 °C at 25 °C; = 0.4 °C over
25°Ct0 40 °C; £ 0.9 °C over 40 °C to 70 °C).

2. Relative humidity: Campbell Scientific CS215 (accuracy at 25 °C: + 2% over 10% to
90% RH, and + 4% over 90% to 100% RH).

3. Wind speed: Gill Windsonic 1 (+ 2% accuracy at 12 m/s).

4. Wind direction: Gill Windsonic 1 (x 3° accuracy at 20 m/s).

5. Rainfall: Texas Electronics TE525WS (+ 1% accuracy at up to 2.54 cm/hr).
6. Total solar radiation flux: Hukseflux LPO2.

7. Solar radiation on vertical surfaces: Campbell Scientific LI200X pyranometer.



8. Atmospheric pressure: Vaisala CS106 (accuracy: 0.3 mb at 20 °C; + 0.6 mb over 20
°C t0 40 °C; £ 1.5 mb over 40 °C to 60 °C).

Monitoring instruments within wall panels:

1. Temperature: Honeywell/Fenwal 192-103LET-AO01 thermistor (£ 0.2% accuracy).
When installed in conjunction with a relative humidity sensor and in a location where the
instruments could get wet (e.g., behind the cladding), the sensors were protected with a
membrane that was impermeable to water and had a high water vapor permeability.

2. Relative humidity: Honeywell HIH-4000 Series (+ 3.5% accuracy and + 0.5%
repeatability). When installed in a location where the instruments could get wet (e.g.,
behind the cladding), the sensors were protected with a membrane that was impermeable
to water and had a high water vapor permeability.

3. Heat flux: Concept Engineering Model F-002-4.

3. Panel Material and Sensor Layout

Twenty-four panels were monitored in Phase 1 at the BEST lab. Figure 2 illustrates the
arrangement of the panels in the building as well as the air barrier type utilized in them. The
materials that were used in each of the panels are described in Table 1 and in more detail in
Figures 3 to 24.

First Floor Second Floor
P1-16( [P1-15 - ||P2-17||P2-16| |P2-15
P1-1 P1-14 : P2-14 @
P1-2 P1-13 - - North
Fluid applied non-foaming liquid
P1-3 P1-12 i — - I
Interior air barrier
P14 P1-11 ) ) Mechanically fastened
Non-insulating boardstock
P1-5 P1-10 P2-5 - Self-adhered
Spray-applied foam
P1-6 || P1-7|| P1-8 || P1-9 P2-6 || P2-7 || P2-8 None

Figure 2. Panel layout at the BEST lab. The figure also illustrates the air barrier types utilized in
the panels.



Table 1. Building materials and sensor layout in wall panels®.

Panel | IDb Air Barrier Type Cladding Structural Framing Exterior Sheathing Insulation f:;;&rc
P1-1 | AB13 Spray-applied foam Brick 8" CMU - 2 4" Spray foam C
P1-2 - No air barrier (control) - 8" split-faced CMU - - D
P1-3 | AB27 Spray-applied foam Vinyl siding 2x6 wood studs OSB Spray foam B
P1-4 | AB16 Non-insulating boardstock Stone 2x6 wood studs 0SB R-21 Faced fiberglass A
P1-5 | AB19 | Mechanically fastened membrane Stone 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P1-6 | AB9 | Fluid-applied non-foaming liquid Brick 6" steel studs Gypsum w/ fiberglass mat R-10 XPS rigid foam A
P1-7 | AB23 Interior air barrier Brick 6" steel studs Gypsum w/ fiberglass mat | R-21 Unfaced fiberglass and 1” XPS rigid insulation | A
P1-8 No air barrier (control) Brick 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass B
P1-9 | AB6 |Mechanically fastened membrane Brick 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass B
P1-10 | AB24 | Fluid-applied non-foaming liquid Brick 8" CMU - R-10 XPS Rigid foam C
P1-11 - No air barrier (control) Brick 8" CMU - - C
P1-12 | AB20 Self-adhered membrane Brick 6" steel studs Gypsum w/ fiberglass mat R-10 XPS Rigid foam A
P1-13 | AB21 | Fluid-applied non-foaming liquid Brick 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P1-14 | AB2 | Fluid-applied non-foaming liquid Brick 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P1-15 | AB25 | Mechanically fastened membrane Thin brick 6” steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P1-16 | AB13 Spray-applied foam Brick 6" steel studs Gypsum w/ fiberglass mat 24" Spray foam A
P2-5 | AB23 Interior air barrier Fiber cement siding | 2x6 wood studs = R-21 Unfaced fiberglass B
P2-6 | AB10 | Fluid-applied non-foaming liquid Metal panel 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P2-7 | AB16 Non-insulating boardstock Fiber cement siding | 2x6 wood studs 0SB R-21 Faced fiberglass B
P2-8 | AB7 | Fluid-applied non-foaming liquid Stucco 6" steel studs Gypsum w/ fiberglass mat R-21 Faced fiberglass A
P2-14 | AB26 Spray-applied foam Vinyl siding 2x6 wood studs = Spray foam A
P2-15 | AB4 | Fluid-applied non-foaming liquid | Fiber cement siding | 2x6 wood studs 0SB R-21 Faced fiberglass A
P2-16 - No air barrier (control) Stucco 6" steel studs Gypsum w/ fiberglass mat R-21 EPS rigid foam B
P2-17 |AB8-2| Fluid-applied non-foaming liquid Stucco 6" steel studs Gypsum w/ fiberglass mat R-21 EPS rigid foam B

a. All panels, except P1-2, had drywall with latex paint on their interior side. In P1-2, the interior side of the CMU was coated with

latex paint.
b. Panel ID used in the report “Air Leakage Measurement of 25 Wall Assemblies with Different Types of Air Barriers” (Pradhan et
al. 2011).
c. Sensor layouts are depicted in Figures 25 through 28.




72" Gypsum board

Steel studs at 16” o.c.

18" CMU

.—2 %" Spray-applied
polyurethane foam

— Brick

Air gap

Figure 3. Material layout in panel P1-1.

8” Split-faced CMU

Figure 4. Material layout in panel P1-2 (control).



1/2” Gypsum board

/ 2x6 Wood studs @ 16” o.c.

Spray-applied
polyurethane foam

/ 2" OSB
/— Water-resistive barrier
/— Vinyl siding

¥ 0SB

1/2” Gypsum board

/ 2x6 Wood studs @ 16” o.c.
\/_

R-21 Faced fiberglass insulation

/- Non-insulating boardstock

[ /— Drainage mat
/‘ Mortar
l /— Stone veneer

2" OSB

Figure 6. Material layout in panel P1-4



72" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation
V2" Exterior gypsum board

L —Mechanically fastened membrane
'L—Drainage matt

| —Mesh

[L—%2" Mortar
|| Stone veneer

2" Gypsum board

/ Steel studs at 16” o.c.

2" Exterior gypsum board

Fluid applied non-foaming
" liquid membrane

|— R-10 XPS rigid insulation

L~ Brick

>

a-/‘{
\2” Air gap

Figure 8. Material layout in panel P1-6.




%" Gypsum board

Steel studs at 16” o.c.

Interior air barrier
R-21 Unfaced fiberglass insulation
= g
T 2" Exterior gypsum board
R-5 XPS rigid insulation
Water-resistive barrier
e

T Brick

Air gap
Figure 9. Material layout in panel P1-7.

2" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

_— %" Exterior gypsum board

_—— Water-resistive barrier

_— Brick

Figure 10. Material layout in panel P1-8 (control).



2" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

L — V2" Exterior gypsum board
_~— Mechanically fastened membrane

_— Brick

Air gap
Figure 11. Material layout in panel P1-9.

2" Gypsum board

Steel studs at 16” o.c.

8’ CMU
ﬂ/_

Fluid applied non-foaming
liquid membrane

/—R—lo XPS rigid insulation

Brick
—/_

Figure 12. Material layout in panel P1-10.
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2" Gypsum board

Steel studs at 16” o.c.

e 8" CMU

Pa Brick

)/K
\2” Air gap

Figure 13. Material layout in panel P1-11 (control).

2" Gypsum board

/ Steel studs at 16” o.c.

T 2" Exterior gypsum board
Self-adhered membrane
/_ ! d
R-10 XPS Rigid insulation
/_ g

/— Brick

— M/
\2" Air gap

Figure 14. Material layout in panel P1-12.



2" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

—— %" Exterior gypsum board

Fluid applied non-foaming
liquid membrane

| Brick

\2” Air gap
Figure 15. Material layout in panels P1-13 and P1-14.

%" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

| — 2" Exterior gypsum board

Mechanically fastened
membrane

|L~—Mortar

|~ Thin brick

11



2" Gypsum board

Steel studs at 16” o.c.

2" Exterior gypsum board
L

2 %" Spray-applied
polyurethane foam

e Brick

AN

= .

e 2” Air gap
Figure 17. Material layout in panel P1-16.

2" Gypsum board

2x6 Wood studs @ 16” o.c.
\<%/

/— Interior air barrier

/— R-21 Unfaced fiberglass insulation

/— 2" OSB
/ Water-resistive barrier
/ Fiber cement siding

2" OSB

Figure 18. Material layout in panel P2-5.

12
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2" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

_— V2" Exterior gypsum board

Fluid applied non-foaming
liquid membrane

_— Metal siding

1/2” Gypsum board

/— R-21 Faced fiberglass insulation

/— Non-insulating boardstock

/— Fiber cement siding

.~ V2" OSB

8"
Figure 20. Material layout in panel P2-7.



2" Gypsum board

Steel studs at 16” o.c.

R-21 Faced fiberglass insulation

_— V2" Exterior gypsum board

Fluid applied non-foaming
liguid membrane

_~—Stucco

NN

Figure 21. Material layout in panel P2-8.

1/2” Gypsum board

-

/— R-21 Faced fiberglass insulation

2x6 Wood studs @ 16” o.c.

¥2" OSB

Fluid applied non-foaming

/ liquid membrane

: /— Fiber cement siding
T
?/_
*

Figure 22. Material layout in panel P2-15.

2" OSB

14
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: / 2" Gypsum board

Steel studs at 16” o.c.

2" Exterior gypsum board w/o
fluid applied non-foaming liquid
membrane

Exterior Insulation (R-21 EPS
rigid foam) and Finish System
(EIFS)

Figure 23. Material layout in panel P2-16 (control).

/ 2" Gypsum board

Steel studs at 16” o.c.

_— 2" Exterior gypsum board

Fluid applied non-foaming
liqguid membrane

_— Exterior Insulation (R-21
EPS rigid foam) and
Finish System (EIFS)

1>

Figure 24. Material layout in panel P2-17.
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The four layouts that were used with the temperature, relative humidity and heat flux
sensors are illustrated in Figures 25 through 28. In these figures, “exterior” indicates that the
instrument was on the outdoor side of the material, while “interior” implies that the sensor was
on the indoor side of the member. The sensor layout used in each of the panels is described in
Table 1.

_ [T4A: Interior side of cavity S
T3A: Exterior side of cavity between studs
between studs
= - &
- HFT2A: Interior side of | RS
o cavity between studs 2
T2A, RH2A: Exterior side of
cavity between studs 2 HFT1A: Interior side of |
Rt cavity between studs 1 =3
T1A, RH1A: Exterior side of & NG
cavity between studs 1 o
e
io
5
J S

Figure 25. Sensor layout A.
Notes:
1. Data from sensors highlighted in gray are summarized in Tables 2 to 6 and are plotted in
Appendixes A through D.
2. Sensor location
a. “Exterior” indicates that the sensor was on the outdoor side of the material.
b. “Interior” implies that the sensor was on the indoor side of the member.
Cavity insulation is not show for clarity.
4. Abbreviations: HFT: heat flux transducer; RH: relative humidity sensors; T:
temperature sensors.

w
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[ | T4B: Interior side of cavity ~_
T2B, RH2B: Exterior side of ) between studs
cavity between studs 2
2 5
- HFT2B: Cavity ®
T1B: Exterior side of cavity between studs 2
between studs 1
HFT1B: Cavity
RS between studs 1 5
T3B, RH1B: Exterior side of 2 S
cavity between studs
5
i
5
S

Figure 26. Sensor layout B.
Notes:
1. Data from sensors highlighted in gray are summarized in Tables 2 to 6 and are plotted in
Appendixes A through D.
2. Sensor location
a. “Exterior” indicates that the sensor was on the outdoor side of the material.
b. “Interior” implies that the sensor was on the indoor side of the member.
Cavity insulation is not show for clarity.
4. Abbreviations: HFT: heat flux transducer; RH: relative humidity sensors; T:
temperature sensors.

w
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T3C: Within cavity
N between studs \
TIC,RHIC: [N R TAC: Interior side of
Exterior side of CMU Ny T cavity between studs 5
N N HFT2C: Interior side of S
T2C, RH2C: N L cavity between studs 2 i
Within CMU N N \ <
N
N \\
N S
N \\ "\
N HFT1C: Interior side of
\\\\ cavity between studs 1
~. & :
ey "~ 2
\
L N
4’_0&\\

Figure 27. Sensor layout C.
Notes:
1. Data from sensors highlighted in gray are summarized in Tables 2 to 6 and are plotted in
Appendixes A through D.
2. Sensor location
a. “Exterior” indicates that the sensor was on the outdoor side of the material.
b. “Interior” implies that the sensor was on the indoor side of the member.
c. Sensors within the CMU and stud cavity were located at mid-depth.
3. Abbreviations: HFT: heat flux transducer; RH: relative humidity sensors; T:
temperature sensors.
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T3D, RH3D: Interior,_ | 15>
sideof MU NLL
HFT2D: Interior
side of CMU
=2k =
%
HFT1D: Interior
side of CMU N
5 <
R =
T2D, RH2D: Within CMU T4D: Interior side of CMU
%
=) =)

Figure 28. Sensor layout D

Notes:
1.

2.

Data from sensors highlighted in gray are summarized in Tables 2 to 6 and are plotted in
Appendixes A through D.
Sensor location

a. “Exterior” indicates that the sensor was on the outdoor side of the material.

b. “Interior” implies that the sensor was on the indoor side of the member.

c. Sensors within the CMU and stud cavity were located at mid-depth.

d. Sensors shown as triangles were located on the interior side of the CMU.
Abbreviations: HFT: heat flux transducer; RH: relative humidity sensors; T:
temperature sensors.

4. Experimental Procedures

Data from all sensors, except from pressure monitors, were scanned every minute and are

reported as hourly averages. Pressure measurements were collected and are reported every
minute. Temperature and relative humidity measurements collected indoors and from the
specimens were utilized to estimate water vapor pressure based on equations from the 2005
ASHRAE Handbook — Fundamentals (ASHRAE 2005). Heat flux data from the two transducers
were averaged and used to calculate cooling and heating loads.
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5. Results

Monthly data from temperature, relative humidity and heat flux sensors that are
highlighted in gray in Figures 25 through 28 were grouped based on panel orientation and are
summarized in Tables 2 to 6. These tables also include indoor and outdoor measurements.
Figures 29 through 36 show the monthly contribution to the cooling and heating loads from each
of the panels. Additionally, Figures 37 and 38 indicate their respective annual contributions.
Note that these heating and cooling load estimates were obtained from a section of the test panel;
consequently, these are not representative of the heat transfer throughout the entire specimen.
Monthly and hourly data for all of these variables are plotted in Appendixes A through D.
Monthly total solar insolation on each side of the test hut is summarized in Table 7. Monthly
average wind speeds are shown in Table 8. Rain accumulation per month is described in Table
9. Weekly and monthly differences in pressure between outdoors and indoors (reference) for
each side of the building are shown in Table 10. Missing pressure measurements were due to
equipment malfunction; more specifically, taps were clogged from the outside by insects.
Pressure data and outdoor environmental measurements are plotted in Appendixes E to H.
Spreadsheets with the aforementioned data will be available online.



Table 2. Monthly temperature (°C) at exterior side of stud cavity. Refer to Figures 25 through 28 for sensor location.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P16 P17 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

TMA ™A MT™A T8 T8 | TMC TIC ™A ™A T™A T™A | TMA TA T3B TB TA TB TIA|TIC T2D T3B TIA TIA T3B

Sep 09 Mean 215 218 NA | 161 207 164 210 210 | 213 209 211 200 198 193 | 219 223 228 224 201 199 178 | 213 200 198 205 206 1838
SD 101 145 NA | 511 124 507 15 158 | 117 35 136 536 517 719 | 174 319 737 709 965 795 666 | 126 467 7.75 873 781 734
Shptle 196 195 NA | 775 185 800 186 185 | 195 152 192 117 118 934 | 195 175 125 127 841 912 833 | 193 131 992 905 101 8.31
Median 215 216 NA | 158 207 163 208 208 | 212 207 210 194 193 179 | 218 220 211 208 170 179 166 | 213 193 180 186 189 176
Obhptile 231 242 NA | 246 228 249 234 235 | 232 265 234 294 288 335 | 261 280 364 359 399 355 301 | 233 288 355 383 357 330

Oct09 Mean 213 214 NA | 98 197 131 199 114 | 197 160 198 128 126 124 | 204 186 156 156 131 131 114 | 195 145 128 121 127 113
SD 027 032 NA | 424 055 760 062 526 | 058 201 066 380 379 530 | 115 269 643 605 760 622 526 | 058 320 504 573 505 495
Shptle 209 210 NA | 237 188 275 188 188 | 187 124 187 6.64 633 407 | 189 150 758 8.06 348 440 318 | 185 975 538 378 519 344
Median 213 214 NA | 102 197 105 199 199 | 197 160 198 126 125 121 | 201 181 142 142 18 122 111 | 196 142 124 116 123 112
Obhptile 218 221 NA | 168 205 170 209 208 | 205 194 209 197 194 220 | 229 243 298 293 312 271 218 | 204 204 219 228 223 195

Nov 09 Mean 212 214 681 | 668 192 709 194 194 | 192 146 194 105 102 97 | 200 177 138 138 106 109 893 | 189 124 100 9.00 978 825
SD 022 030 447 | 45 057 447 069 070 | 057 209 070 39 396 547 | 127 298 711 667 832 710 590 | 058 322 505 571 507 527
Shptle 208 210 0.09 | 121 183 063 183 183 | 183 114 183 427 380 166 | 184 137 508 593 069 181 022 | 179 761 249 049 212 -0.07
Median 212 213 693 | 713 192 758 195 194 | 192 146 194 106 104 954 | 198 173 123 124 904 986 854 | 190 125 993 886 972 837
Obhptile 216 219 147 | 136 2041 140 205 204 | 203 183 206 176 171 202 | 226 236 291 279 290 267 205 | 200 181 193 194 188 176

Dec 09 Mean 210 213 -252|-078 180 131 184 114 | 175 957 180 296 238 152 | 182 132 52 57 131 24 14 | 173 646 28 074 209 0.31
SD 019 021 584 | 527 084 760 075 526 | 077 243 076 407 436 521 | 098 258 540 498 760 593 526 | 08 348 477 527 483 523
Shptle 207 210 -126|-941 167 904 172 170 | 164 584 168 -348 -485 -698 | 169 929 -239 -120 -709 -632 -767 | 160 066 -528 -7.94 -587 -8.39
Median 210 213 -195|-054 181 -0.09 184 183 | 175 948 180 295 247 154 | 182 132 45 513 15 216 091 | 175 681 293 097 232 0.61
Obhptile 213 216 635 | 742 192 770 196 196 | 189 142 193 104 102 106 | 200 179 165 150 147 137 105 | 187 121 105 97 101 8.56

Jan10 Mean 213 209 486 -271 176 131 180 114 | 172 890 180 181 105 -019 | 181 126 401 461 131 067 114 | 171 626 137 -070 068 -1.45

SD 023 025 613 | 580 088 760 081 526 | 078 260 079 441 472 572 | 120 323 683 630 760 689 526 | 093 404 551 619 558 597
5th 209 206 -148 | -128 160 -122 165 162 | 160 491 166 -537 -7.02 -984 | 164 797 -402 -325 -101 -928 -108 | 155 -1.21 -759 -10.7 -849 -11.2
50t 214 209 453 | -237 177 -234 179 178 | 172 876 180 172 101 -004 | 180 123 313 373 -019 049 -099 | 172 671 155 -049 075 -1.27
gbth 217 214 462 | 646 188 660 191 191 | 184 128 193 925 861 940 | 205 191 170 165 125 126 107 | 183 127 104 101 106 840
Feb 10 Mean 214 211 38| -085 179 -070 184 182 | 174 968 183 3.08 240 131 | 183 131 489 530 15 179 013 | 173 727 273 085 204 0.03
SD 026 027 319 | 404 060 381 056 061 | 046 162 053 309 320 413 | 083 206 481 434 572 468 400 | 054 273 388 459 407 399

Sthptle 209 207 -941|-765 170 -721 174 171 | 165 701 174 162 -253 -513 | 173 103 -1.28 006 -555 -477 -610| 163 324 -310 -6.08 -3.89 -6.37
Median 214 210 -361|-077 180 -0.67 184 182 | 174 968 183 312 243 128 | 182 128 426 45 076 153 022 | 173 719 254 064 186 -0.08
Obhptile 218 216 121 | 576 189 564 193 192 | 182 126 191 861 810 778 | 199 168 140 136 125 103 657 | 182 121 977 9.01 930 6.62

Mar 10 Mean 219 220 439 | 53 194 131 199 114 | 195 146 200 104 100 920 | 205 179 138 138 131 101 114 | 193 1280 968 885 962 7.55
SD 097 112 465 | 477 127 760 135 526 | 127 287 138 527 530 701 |18 35 795 755 760 791 526 | 130 448 631 741 660 6.16
Sthptle  21.0 209 -321|-263 176 -209 182 181 | 180 109 182 342 280 0.08 | 184 134 447 522 123 007 -166 | 177 620 144 -081 076 -1.18
Median 216 215 443 | 539 192 583 197 196 | 191 142 196 966 939 798 | 200 171 M3 115 760 837 695 | 189 1243 870 762 865 6.94
Obthptile 242 245 124 | 128 220 133 227 227 | 222 202 227 214 207 237 | 243 253 309 304 321 273 215 | 219 221 236 255 235 20.2

Apr10 Mean 225 225 M3 | 115 207 M8 211 211 | 212 187 214 161 159 164 | 218 204 182 181 1563 152 131 | 21.0 174 155 154 159 137
SD 361 391 610 | 596 351 587 389 389 | 330 407 35 638 631 823 | 364 441 766 739 955 800 710 | 332 528 772 866 797 742
Sthptile 177 173 258 | 297 159 349 156 156 | 166 125 165 679 654 474 | 166 138 75 778 378 489 359 | 163 990 582 428 532 3.80
Median 216 215 108 | 111 200 114 202 202 | 209 183 207 163 153 139 | 213 201 170 168 129 138 122 | 205 167 140 137 143 126
Obhptile 283 289 233 | 229 266 229 276 276 | 267 262 275 273 269 319 | 279 281 321 319 348 309 262 | 264 273 310 334 315 282
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Table 2. Continuation.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P1-6 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

TMA ™A MT™A T8 T8 | TMC TMIC ™A ™A T™A T™A | TMA TA T3B TB TA TB TIA|TIC T2D T3B TIA TIA T3B

May 10 Mean 215 217 165 | 174 208 131 211 114 | 214 214 212 208 208 209 | 212 218 227 227 217 212 202 | 215 218 230 237 234 219
SD 177 212 718 | 753 231 760 258 526 | 246 477 236 758 765 977 | 191 250 495 493 659 529 508 | 182 423 703 778 702 6.24
Shptle 175 170 320 | 390 158 415 155 165 | 163 123 162 765 752 55 | 183 173 146 146 118 128 117 | 187 166 138 132 139 126
Median 223 225 170 | 170 217 175 218 219 | 221 220 219 205 205 195 | 217 220 223 222 206 207 199 | 220 212 216 220 220 210
Obthptile  23.0 238 275 | 295 232 297 241 241 | 241 288 240 339 340 388 | 240 258 314 313 340 308 288 | 238 300 376 392 372 340

Jun10 Mean 205 211 194 | 207 206 205 209 210 | 212 222 207 225 228 230 | 235 249 273 272 131 257 114 | 239 262 273 283 279 263
SD 206 204 429 | 513 194 485 204 204 | 183 291 206 511 516 696 | 1.08 226 545 546 760 6.01 526 | 090 446 799 869 801 6.98
Shptle 176 181 120 | 119 178 122 177 177 | 184 169 175 142 144 128 | 218 213 189 189 155 164 1560 | 220 192 173 174 178 166
Median 221 222 193 | 205 214 202 215 216 | 21.7 224 215 221 223 221 | 234 248 265 264 245 246 237 | 239 242 251 258 257 248
Obthptile 225 235 264 | 290 232 284 238 239 | 236 265 234 313 317 359 | 253 287 366 366 397 362 335 | 254 339 444 463 441 404

Jul10  Mean 224 232 236 | 244 227 131 232 114 | 236 257 229 270 273 277 | 233 244 259 261 131 243 114 | 232 236 250 256 254 238
SD 016 064 426 | 533 072 760 099 526 | 082 284 091 547 549 776 | 118 242 564 587 760 628 52 | 078 399 721 784 711 625
Shptle 221 223 163 | 168 215 163 216 217 | 222 211 215 187 189 171 | 217 207 180 182 145 157 144 | 218 183 162 161 166 1563
Median 224 231 233 | 242 227 241 232 232 | 236 256 228 262 266 264 | 231 241 249 249 228 230 220 | 232 228 232 236 236 2238
Obthptile 226 243 304 | 335 240 333 250 261 | 252 309 244 363 366 419 | 256 286 369 371 414 367 333 | 245 318 407 421 401 370

Aug 10 Mean 224 229 217 | 220 224 131 228 114 | 232 244 226 248 249 249 | 212 218 227 227 217 212 202 | 215 218 230 237 234 219
SD 016 073 396 | 468 067 760 1.04 526 | 0.74 254 08 495 489 682 | 191 250 495 493 659 529 508 | 182 423 703 778 7.02 624
Shptle 221 221 153 | 142 213 143 213 213 | 218 202 214 174 176 155 | 183 173 146 146 118 128 117 | 187 156 138 132 139 126
Median 224 227 213 | 218 223 219 227 227 | 232 243 225 242 243 236 | 217 220 223 222 206 207 199 | 220 212 216 220 220 210
Obthptile 227 245 283 | 298 235 30.0 248 249 | 244 289 242 338 336 380 | 240 258 314 313 340 308 288 | 238 300 376 392 372 340

Notes: Layouts A, B, C and D refer to the location of the sensors per Figures 25 through 28.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.
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Table 3. Monthly temperature (°C) at interior side of stud cavity. Refer to Figures 25 through 28 for sensor location.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P16 P17 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

TAA  T4A  T4A T4B T4B | T4C T4C T4A T4A T4A T4A | TAA T4A T4B T4B T4A T4C T4A | T4C T3D T4B T4A T4A T4B

Sep 09 Mean 215 218 NA | 209 210 166 21.0 210 | 215 214 214 214 213 215 | 220 218 217 217 216 216 213 | 215 214 213 216 217 214
SD 101 145 NA | 122 117 484 15 15 | 103 158 122 118 116 153 | 145 129 141 136 19 167 180 | 1.07 351 133 146 143 174
Shptle 196 195 NA | 186 188 84 186 186 | 196 191 195 195 195 192 | 199 198 195 195 189 192 187 | 194 168 191 193 195 189
Median 215 216 NA | 208 209 164 208 209 | 213 212 212 213 212 212 | 218 216 2156 215 214 214 211 | 214 208 212 213 214 212
Obhptile 231 242 NA | 229 229 246 235 236 | 231 241 233 232 231 239 | 246 240 241 241 254 245 245 | 231 282 237 243 243 245

Oct09 Mean 213 214 NA | 203 204 204 203 202 | 208 196 207 212 209 206 | 21.0 213 211 210 204 206 202 | 207 181 206 209 209 203
SD 027 032 NA | 040 032 116 048 089 | 024 068 037 033 027 05 | 071 045 066 060 116 072 089 | 025 190 042 046 045 064
Shptle 209 210 NA | 197 199 197 195 190 | 204 185 201 207 206 197 | 202 208 203 204 191 196 189 | 203 156 200 204 203 194
Median 213 214 NA | 203 204 205 203 200 | 208 197 207 211 209 206 | 209 211 209 209 201 205 201 | 207 179 206 209 209 203
Obhptile 218 221 NA | 210 209 213 211 209 | 211 207 214 217 214 216 | 226 222 226 224 233 222 220 | 211 216 213 217 217 214

Nov 09 Mean 212 214 681 | 200 202 202 200 196 | 206 192 205 211 208 203 | 208 212 209 209 201 204 198 | 204 170 204 207 207 200
SD 022 030 447 | 041 035 052 053 064 | 024 071 038 028 022 058 | 076 047 072 066 119 08 097 | 025 180 041 041 044 068
Shptle 208 210 0.09 | 195 196 193 191 186 | 202 181 199 207 206 194 | 199 207 201 202 188 193 184 | 200 145 198 203 201 190
Median 212 213 693 | 200 202 202 200 196 | 206 192 205 210 208 203 | 207 211 208 208 199 203 197 | 204 170 203 207 207 200
Obhptile 216 219 147 | 207 207 210 208 206 | 211 205 211 216 212 213 | 224 222 225 223 228 219 217 | 209 203 211 215 215 212

Dec 09 Mean 210 213 -252| 195 195 204 193 202 | 199 175 198 210 206 196 | 199 206 201 201 204 195 202 | 198 141 197 203 201 19.1
SD 019 021 584 | 051 062 116 057 089 | 031 082 037 018 013 049 | 052 031 053 046 116 059 089 | 036 174 042 029 045 063
Shptle 207 210 -126| 188 185 188 184 176 | 194 162 193 207 204 188 | 192 202 194 196 181 186 176 | 192 112 190 199 193 180
Median 210 213 -195| 196 196 195 193 187 | 199 175 198 210 206 195 | 198 206 200 201 190 194 186 | 199 142 197 203 202 19.1
Obhptile 213 216 635 | 202 203 203 202 198 | 205 189 205 213 209 204 | 209 212 212 210 205 206 201 | 204 168 203 208 208 20.1

Jan10 Mean 213 209 -486| 190 190 204 190 202 | 198 176 196 207 205 192 | 197 205 199 199 204 190 202 | 197 163 198 201 202 186

SD 023 025 613 | 050 065 116 059 089 | 031 077 04 021 016 053 | 065 037 064 058 116 069 089 | 037 191 045 033 048 0.70
5th 209 206 -148| 183 179 184 179 170 | 193 162 190 204 203 183 | 190 201 190 193 176 180 170 | 191 114 190 197 193 174
50t 214 209 453|190 191 192 190 183 | 198 176 196 207 205 192 | 196 205 198 198 185 189 182 | 197 1564 198 201 202 185
gbth 217 214 462 | 198 199 201 198 194 | 202 188 203 211 208 201 | 211 213 212 211 200 203 199 | 202 182 206 207 21.0 199
Feb 10 Mean 214 211 38| 193 187 190 193 186 | 199 179 197 207 205 196 | 198 207 200 200 190 193 186 | 198 168 199 203 202 189
SD 026 027 319 | 043 051 068 051 058 | 020 045 028 025 018 046 | 046 028 047 042 068 051 058 | 026 123 031 030 033 054

Sthptle 209 207 -941 | 186 178 182 186 177 | 196 172 193 203 203 189 | 193 203 194 195 182 186 17.7 | 194 141 195 199 198 181
Median 214 210 -361| 193 187 189 193 186 | 199 179 197 207 205 197 | 198 207 200 199 189 193 186 | 198 156 199 202 202 189
Obhptile 218 216 121 | 200 195 200 202 195 | 202 186 202 212 209 204 | 207 212 208 207 200 202 195 | 203 181 204 208 208 19.8

Mar 10 Mean 219 220 439 | 200 203 204 206 202 | 211 197 208 214 213 211 | 213 218 214 212 204 209 202 | 21.0 184 21.0 213 214 206
SD 097 112 465 | 117 121 116 127 089 | 1.04 140 114 104 102 129 | 142 119 137 136 116 144 089 | 1.04 238 116 119 119 142
Sthptle 21.0 209 -321 | 185 188 195 191 185 | 201 181 196 203 203 196 | 198 206 199 198 187 193 185 | 199 1563 198 200 201 19.0
Median 216 215 443 | 198 201 205 202 199 | 206 192 204 211 209 207 | 208 213 209 207 202 205 199 | 205 180 205 208 209 202
Obthptile 242 245 124 | 224 227 236 233 229 | 233 228 233 237 236 239 | 243 243 242 240 243 239 234 | 232 232 235 238 239 236

Apr10 Mean 225 225 M3 | 2114 213 217 215 212 | 220 213 218 221 220 219 | 222 224 221 220 217 218 213 | 219 206 218 221 222 215
SD 361 391 610 | 360 365 389 391 389 | 347 356 359 364 361 394 | 361 366 366 362 397 392 393 | 351 408 359 364 358 395
Sthptile 177 173 258 | 160 162 165 161 158 | 172 164 170 173 172 166 | 174 176 173 172 162 164 160 | 170 145 170 172 174 161
Median 216 215 108 | 203 205 208 206 204 | 214 209 211 213 211 211 | 215 214 213 213 211 210 207 | 213 201 210 213 215 208
Obhptile 283 289 233 | 269 273 2841 279 277 | 276 273 278 2841 278 284 | 281 283 282 280 284 283 280 | 275 275 277 280 280 281
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Table 3. Continuation.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P1-6 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutC LayoutB LayoutA LayoutA LayoutB

TAA  T4A T4A T4B T4B | T4C T4C T4A T4A T4A T4A | TAA T4A T4B T4B T4A T4C T4A | T4C T3D T4B T4A T4A T4B

May 10 Mean 215 217 165 | 209 209 204 212 202 | 214 215 213 214 214 216 | 217 216 215 214 204 214 202 | 214 215 213 214 216 213
SD 177 212 718 | 226 213 116 243 089 | 198 261 212 198 203 247 | 226 204 213 217 116 254 089 | 209 38 217 221 212 267
Shptle 175 170 320 | 161 162 163 160 157 | 170 160 167 170 170 163 | 168 171 167 167 158 161 167 | 170 142 167 168 171 158
Median 223 225 170 | 216 218 221 220 219 | 224 224 221 222 222 222 | 224 224 223 222 220 221 218 | 225 216 221 220 224 220
Obthptile  23.0 238 275 | 235 230 238 239 242 | 231 245 236 233 235 244 | 242 236 237 238 251 245 246 | 232 282 239 245 242 248

Jun10 Mean 205 211 194 | 205 205 209 210 211 | 208 212 206 205 207 212 | 211 210 208 208 212 211 210 | 21.0 218 208 208 21.0 21.1
SD 206 204 429 | 201 19 201 201 201 | 19 199 206 211 205 206 | 187 183 190 193 218 205 211 | 190 292 199 199 196 211
Shptle 176 181 120 | 174 178 177 178 178 | 182 179 176 175 177 178 | 183 183 180 179 176 178 176 | 184 173 178 178 180 177
Median 221 222 193 | 214 216 217 217 216 | 220 219 218 219 219 219 | 220 221 219 218 216 217 215 | 221 216 217 218 220 217
Obthptile 225 235 264 | 232 229 234 237 240 | 228 238 231 229 231 241 | 235 231 231 231 245 240 241 | 230 271 234 235 235 242

Jul10  Mean 224 232 236 | 226 226 204 232 202 | 228 227 227 225 228 236 | 233 229 228 228 204 235 202 | 231 246 230 230 231 235
SD 016 064 426 | 081 05 116 091 089 | 038 037 070 050 069 104 | 079 051 058 064 116 109 089 | 043 291 079 113 083 126
Shptile 221 223 163 | 214 217 218 218 217 | 222 221 218 218 219 220 | 221 221 219 219 216 218 214 | 222 209 219 218 221 218
Median 224 231 233 | 225 225 230 232 233 | 228 226 226 224 226 235 | 232 229 227 228 235 234 233 | 231 238 228 226 228 234
Obthptile  22.6 243 304 | 242 236 246 249 263 | 236 234 240 234 241 254 | 246 238 238 240 262 254 257 | 238 305 245 255 247 259

Aug 10 Mean 224 229 217 | 223 223 204 229 202 | 227 226 226 224 225 231 | 231 228 227 228 204 231 202 | 228 237 227 228 229 231
SD 016 073 39 | 067 052 116 100 089 | 035 031 064 047 057 114 | 08 053 058 069 116 118 089 | 041 267 073 100 066 126
Shptle 221 221 153 | 213 215 215 216 214 | 221 221 217 218 218 216 | 220 221 219 219 213 216 212 | 221 205 218 217 221 214
Median 224 227 213 | 222 222 226 227 228 | 227 226 225 223 224 230 | 230 228 226 226 229 229 228 | 228 230 226 225 227 228
Obthptile 227 245 283 | 235 233 247 248 262 | 233 231 238 233 235 254 | 248 238 238 241 265 255 257 | 236 293 243 249 243 256

Notes: Layouts A, B, C and D refer to the location of the sensors per Figures 25 through 28.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.
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Table 4. Monthly relative humidity (%) at exterior side of stud cavity. Refer to Figures 25 through 28 for sensor location.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P1-6 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

RH1A° RH1A RH1A RH1B RH1B | RH1C RH1C RH1A RH1A RH1A RH1A|RH1A RH1A RH1B RH1B RH1A RH1B RH1A|RH1C RH2D RH1B RH1A RH1A RH1B

Sep 09 Mean 513 508 NA | 714 558 NA 521 580 | 599 539 516 620 610 525 | 504 543 555 511 516 469 670 | 683 808 455 541 541 533
SD 173 182 NA | 691 393 NA 133 133 | 052 425 167 121 107 690 | 227 538 176 140 167 688 9.07 | 190 566 293 896 147 6.77
Shptle 483 477 NA | 584 493 NA 502 560 | 589 461 485 421 435 406 | 466 462 279 274 224 338 498 | 649 739 413 369 303 415
Median 515 509 NA | 729 56.1 NA 520 581 | 600 542 518 615 608 525 | 505 542 565 532 535 477 680 | 685 794 451 555 529 538
Obthptile 542 536 NA | 807 613 NA 544 601 | 607 615 541 823 793 639 | 543 647 886 739 767 572 811 | 710 917 504 671 781 649

Oct09 Mean 439 438 NA | 767 410 772 461 897 | %66 569 481 861 846 658 | 21.0 213 211 210 204 206 202 | 613 873 557 70.7 817 672
SD 315 307 NA | 608 550 130 282 378 | 211 474 305 743 610 468 | 071 045 066 060 116 072 089 | 219 271 222 673 9.02 486
Shptle  40.0 399 NA | 643 329 402 424 490 | 541 488 440 751 747 584 | 202 208 203 204 191 196 189 | 590 834 529 581 654 595
Median 428 428 NA | 774 417 592 453 526 | 555 585 477 852 842 654 | 209 211 209 209 201 205 201 | 602 870 551 712 824 669
Obthptile 495 490 NA | 844 494 795 509 582 | 595 633 528 995 955 746 | 226 222 226 224 233 222 220 | 649 923 604 814 96 7641

Nov 09 Mean 380 380 722 | 801 352 NA 410 474 | 521 534 427 876 870 685 | 418 438 0604 586 795 604 911 | 558 850 575 782 880 712
SD 172 164 180 | 650 3.06 NA 173 180 | 158 460 188 812 574 486 | 256 645 188 166 145 650 378 | 186 419 202 6.07 754 497
Shptle 352 353 376 | 670 303 NA 385 448 | 499 441 401 739 771 608 | 379 354 257 289 448 470 839 | 520 788 545 673 732 630
Median 515 509 76.7 | 81.7 35.1 NA 408 469 | 515 543 424 876 876 684 | 420 434 627 616 832 609 919 | 556 8.5 573 783 891 706
Obthptile 412 416 950 | 891 399 NA 448 514 | 550 595 467 1006 954 761 | 473 564 849 818 939 689 956 | 593 912 612 876 985 796

Dec 09 Mean 286 285 743 | 828 240 NA 322 897 | 463 521 347 985 984 80.7 | 343 403 7.7 722 772 711 897 | 452 851 635 904 985 808
SD 381 382 1562 | 493 602 NA 397 378 | 294 445 369 350 3.07 412 | 352 761 150 118 130 554 378 | 459 336 213 453 392 421
Shptile 242 241 453 | 730 15.1 NA 270 325 | 422 443 302 893 900 727 | 299 296 434 482 83 612 945 | 388 793 597 811 890 731
Median 277 276 778 | 832 236 NA 312 365 | 472 527 338 100 100 811 | 329 395 729 731 970 711 100 | 435 853 637 907 100 809
Obthptile 352 354 945 | 899 341 NA 387 447 | 510 580 408 100 100 862 | 404 554 931 888 100 791 100 | 526 903 668 968 100 87.2

Jan10 Mean 235 242 802 | 8.1 204 NA 274 897 | 414 476 285 956 986 813 | 289 370 718 701 772 735 897 | 377 753 625 920 956 814

SD 207 199 124 | 572 432 NA 180 378 | 1.06 441 142 578 320 401 | 172 660 174 157 130 599 378 | 1.87 308 244 465 674 437
5th 199 210 573 | 723 125 NA 246 300 | 394 399 262 832 905 753 | 262 279 322 359 946 630 100 | 338 706 588 839 825 741
50t 234 242 838 | 839 20.1 NA 272 319 | 414 471 283 100 100 814 | 290 361 754 730 996 745 100 | 376 757 625 923 100 818
gbth 267 275 954 | 914 265 NA 302 350 | 432 537 308 100 100 869 | 320 501 917 910 100 818 100 | 403 809 659 985 100 87.8
Feb 10 Mean 223 229 820 | 2563 300 NA 229 820 | 385 424 263 900 930 779|270 399 703 627 978 733 100 | 338 680 582 831 884 787
SD 143 128 123 | 112 095 NA 128 123 | 044 231 100 662 622 244 | 116 866 134 829 208 322 0 077 351 159 330 6.78 297

Shptle 198 207 568 | 235 284 NA 207 568 | 379 393 247 777 815 738 | 253 295 470 467 940 682 100 | 326 643 565 822 780 741
Median 223 230 835 | 2565 302 NA 230 835 | 384 416 263 907 947 778 | 271 375 712 646 982 733 100 | 337 666 577 80 8 782
Obthptile 247 250 987 | 272 315 NA 260 987 | 393 460 279 100 100 819 | 288 584 895 729 100 782 100 | 351 752 611 931 100 83.6

Mar 10 Mean 248 250 648 | 645 239 NA 264 897 | 388 395 276 638 649 614 | 276 314 438 426 772 633 897 | 360 608 502 751 626 67.7
SD 139 136 216 | 108 392 NA 197 378 | 076 378 117 110 980 741 | 147 494 164 132 130 739 378 | 113 597 449 667 118 551
Shptile 222 226 315 | 463 167 NA 227 292 | 376 350 254 449 476 517 | 249 250 193 197 329 496 939 | 343 559 445 623 412 593
Median 253 253 644 | 655 244 NA 266 312 | 387 388 277 637 651 596 | 278 310 434 434 699 627 100 | 359 594 498 752 638 672
Obhptile 267 271 976 | 815 299 NA 288 330 | 40.0 458 293 832 821 752 | 296 403 679 619 982 756 100 | 377 658 575 854 810 76.8

Apr10 Mean 278 280 546 | 608 285 NA 204 333 | 398 373 295 512 519 456 | 296 320 395 374 493 519 744 | 395 662 393 632 489 542
SD 156 173 228 | 118 473 NA 283 159 | 103 377 137 105 936 559 | 167 504 140 13 142 571 799 | 249 101 300 767 129 539
Shptile 249 250 254 | 404 20.1 NA 249 305 | 386 321 270 367 371 366 | 266 236 203 202 225 421 629 | 358 559 357 477 2719 457
Median 282 283 512 | 615 299 NA 206 339 | 394 371 295 495 511 463 | 297 323 372 365 496 520 746 | 403 616 382 641 483 54.1
Obhptile  30.0 309 949 | 783 350 NA 351 355 | 418 445 318 717 690 561 | 324 400 629 561 719 615 888 | 436 880 450 742 715 63.0
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Table 4. Continuation.

North Panels East Panels South Panels West Panels
Month Descriptive  In In Out P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P1-6 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstf] ~ 2ndf| Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutC LayoutB LayoutA LayoutA LayoutB

RH1A° RH1A RH1A RH1B RH1B | RH1C RH1C RH1A RH1A RH1A RH1A|RH1A RH1A RH1B RH1B RH1A RH1B RH1A|RH1C RH2D RH1B RH1A RH1A RH1B

May 10 Mean 364 361 616 | 57.7 401 NA 387 897 | 418 392 358 457 458 396 | 363 406 431 394 772 463 897 | 503 780 372 57.0 458 473
SD 425 360 178 | 107 610 NA 378 378 | 145 326 279 113 106 521 | 252 387 121 984 130 464 378 | 437 101 184 943 150 507
Shptle  31.0 314 332 | 409 305 NA 340 360 | 396 340 306 288 294 303 | 317 366 247 237 220 374 384 | 421 578 341 392 231 382
Median 351 352 60.7 | 583 396 NA 374 403 | 415 391 353 442 447 400 | 361 396 430 396 427 471 572 | 523 801 372 582 446 476
Obthptile 443 430 942 | 758 508 NA 454 481 | 444 447 412 677 668 480 | 413 484 643 577 703 534 734 | 560 908 398 692 721 557

Jun10 Mean 468 489 727 | 593 529 NA 507 542 | 487 474 477 503 492 421 | 484 549 573 502 486 470 568 | 59.2 860 401 500 469 464
SD 380 478 161 | 902 608 NA 466 410 | 233 432 383 93 858 488 | 462 637 129 102 117 395 737 | 247 705 273 813 122 459
Shptle 412 416 431 | 430 386 NA 411 476 | 452 387 425 339 331 346 | 424 446 353 322 306 400 448 | 561 673 351 359 271 385
Median 468 488 748 | 603 549 NA 520 541 | 480 483 467 499 489 420 | 478 544 585 511 480 470 562 | 586 875 402 501 466 463
Obthptile 529 570 953 | 731 592 NA 561 601 | 534 531 549 648 625 503 | %64 660 768 650 701 530 692 | 634 939 451 623 668 538

Jul10  Mean 454 525 664 | 527 552 NA 535 897 | 539 554 512 458 457 410 | 518 554 520 461 772 470 897 | 617 885 393 521 420 460
SD 278 331 1564 | 964 516 NA 450 378 | 139 367 273 958 900 605|291 665 146 114 130 501 378 | 219 44 365 106 117 551
Shptile 404 463 416 | 368 442 NA 453 522 | 516 503 461 300 308 306 | 467 445 302 284 247 384 375 | 584 791 340 333 213 365
Median 455 525 660 | 525 563 NA 535 581 | 538 552 515 4562 454 410 | 518 552 510 459 424 474 510 | 616 893 388 530 425 457
Obthptile 496 578 925 | 686 624 NA 615 618 | 561 620 555 625 605 515 | 55 663 821 675 644 5.0 711 | 658 942 456 705 623 555

Aug 10 Mean 58.7 576 706 | 655 590 NA 593 897 | 583 617 560 561 546 482 | 554 572 549 487 772 498 897 | 640 901 436 581 517 510
SD 469 443 167 | 137 452 NA 609 378 | 185 485 300 1109 974 561 | 326 634 140 121 130 530 378 | 200 407 315 107 149 593
Shptle 512 505 449 | 433 510 NA 489 564 | 550 537 508 393 389 392 | 496 461 321 284 264 403 456 | 602 822 394 387 284 409
Median 582 578 710 | 647 593 NA 575 630 | 590 610 56.0 549 545 479 | 555 570 552 495 485 506 577 | 636 902 430 580 51.0 51.1
Obthptile 691 663 960 | 869 654 NA 679 670 | 605 717 615 770 714 574 | 601 673 774 688 681 585 728 | 672 962 497 764 791 609

Notes: Layouts A, B, C and D refer to the location of the sensors per Figures 25 through 28.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.
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Table 5. Monthly water vapor pressure (kPa) at exterior side of stud cavity. Refer to Figures 25 through 28 for sensor location.

North Panels East Panels South Panels West Panels
Month Descriptive In In Out | P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P214| P16 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics ~ qstfl  2ndf] Layout A LayoutA LayoutA LayoutB LayoutB|LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

T1IARH1A T1A/RH1A T1A/RH1A T3B/RH1B T3B/RH1B|T1C/RH1C T1C/RH1C T1A/RH1A T1IA/RH1A T1IA/RHIA T1A/RH1A|T1A/RH1A T1A/RH1A T3B/RH1B T3B/RH1B T1A/RH1A T3B/RH1B T1A/RH1A|T1C/RH1C T2D/RH2D T3B/RH1B T1A/RH1A T1A/RH1A T3B/RH1B

Sep 09 Mean 132 133 NA | 134 137 NA 130 148 | 152 135 130 144 151 115|133 148 148 135 118 113 141 | 174 19 115 135 132 120
SD 010 010 NA | 035 018 NA 012 012 | 011 025 009 028 028 041 | 012 028 037 035 042 042 046 | 014 063 063 054 048 044
Sthptle 116 117 NA | 082 104 NA 111 129 | 135 098 115 107 110 071 | 116 106 093 08 071 067 084 | 153 118 060 078 073 071
Median 132 132 NA | 130 138 NA 128 146 | 151 132 129 138 148 1.02 | 131 143 146 128 105 098 129 | 174 182 094 118 123 1.08
Obthptile 149 150 NA | 196 165 NA 150 167 | 170 175 145 202 202 210 | 154 200 211 203 208 204 230 | 197 323 243 250 230 210

Oct09 Mean 111 112 NA | 095 094 NA 107 123 | 130 1.04 111 129 125 098 | 114 109 112 107 120 091 126 | 139 146 08 1.03 123 092
SD 008 008 NA | 025 015 NA 008 009 | 007 016 008 025 025 034 011 027 037 030 051 032 043 | 008 032 031 032 035 025
Sthptle  1.01 103 NA | 056 0.71 NA 097 112 | 118 075 102 09 09 060 | 101 073 063 069 072 05 073 | 127 106 053 064 080 059
Median 1.08 109 NA | 094 09 NA 104 120 128 103 108 125 123 092 | 110 106 110 104 105 082 118 | 138 142 080 097 117 0.89
Obthptile 125 125 NA | 140 117 NA 121 138 | 141 130 124 177 172 162 | 132 158 172 166 241 168 215 | 155 209 142 167 191 137

Nov 09 Mean 09 097 071 | 081 079 NA 092 107 | 116 089 09% 112 110 086 | 098 089 093 09 106 083 110 | 122 125 074 093 110 0.80
SD 004 004 021|022 009 NA 005 005|006 013 004 023 025 032 | 006 018 029 024 051 035 044 | 007 029 026 031 036 025
Sthptle 088 090 043 | 048 064 NA 084 098 | 107 070 09 081 075 050 | 089 065 051 061 059 047 059 | 109 088 043 055 069 048
Median 096 097 068 | 0.77 078 NA 093 107 | 114 08 095 110 108 080 | 096 08 09 08 092 074 102 | 122 121 069 08 103 0.78
Obthptile 105 106 114 | 120 093 NA 102 116 | 127 111 105 154 153 152 | 110 121 147 144 232 165 205|134 179 123 153 178 125

Dec 09 Mean 071 072 040 | 050 050 NA 069 080 | 093 063 072 076 074 057 | 073 062 065 067 075 05 068 | 09 08 049 060 073 052
SD 010 010 021 | 020 015 NA 010 011 | 009 014 010 020 022 020 | 009 016 023 019 043 022 028 | 013 023 016 021 024 0.18
Sthptle 060 061 015 | 022 029 NA 05 068 | 081 043 060 046 041 029 | 060 043 038 045 033 028 032 | 073 052 026 030 037 025
Median 069 070 034 | 048 052 NA 067 078 | 093 062 070 076 072 055 | 071 058 061 065 066 050 064 | 088 084 048 059 072 052
Obthptile 088 089 075 ) 08 076 NA 086 099 | 111 089 08 113 115 09 | 089 092 1.08 1.02 153 094 121|113 126 077 099 114 083

Jan10 Mean 060 060 037 | 044 042 NA 057 066 | 081 055 059 068 067 051 | 061 055 059 059 072 051 062 | 074 074 044 056 0.64 047

SD 005 0.05 019 | 018 0.1 NA 006 005 | 004 009 004 018 022 021|005 015 023 017 059 027 033 | 008 019 018 025 025 020
5th 051 051 012 | 016 023 NA 046 055 | 074 042 052 039 034 022 | 053 037 030 040 026 022 024 | 060 042 020 023 029 020
50t 060 061 034 | 043 041 NA 058 067 | 081 054 05 068 065 050 | 060 052 05 05 060 046 057 | 075 074 043 054 062 045
95t 068 069 063 | 074 057 NA 066 074 | 087 071 066 100 106 092 | 070 091 112 09 138 092 129 | 08 106 076 103 1.05 0.3
Feb 10 Mean 057 057 038 | 045 041 NA 054 063 | 077 051 055 069 068 054 | 057 061 062 05 072 053 063 | 067 070 044 059 064 049
SD 004 004 012 | 014 009 NA 004 004 | 002 007 003 012 013 017 | 004 016 020 014 040 019 021 | 003 014 013 021 018 0.14

Shptle 050 051 016 | 025 028 NA 048 05 | 072 040 050 052 048 032 | 051 040 035 042 038 032 037 | 062 054 028 034 042 0.30
Median 057 058 036 | 043 040 NA 054 063 | 077 050 05 069 067 052 | 057 059 061 055 063 050 062 | 066 068 042 056 061 048
Obthptile 063 063 058 | 069 056 NA 060 069 | 080 065 061 08 09 078 | 063 090 089 079 136 08 097 | 072 098 069 094 097 0.74

Mar 10 Mean 066 066 054 | 058 054 NA 061 072 | 088 066 064 081 081 078 | 067 065 066 065 09 08 114 | 081 093 065 092 077 0.74
SD 006 006 019 | 017 011 NA 007 007 | 008 009 006 019 020 042 | 007 014 021 019 061 043 055 | 009 029 032 046 028 0.30
Shptle 056 057 021 | 031 034 NA 048 061 | 081 051 057 057 056 042 | 057 045 033 039 051 044 053 | 071 060 037 047 046 040
Median 065 066 054 | 059 05 NA 061 071 | 086 065 063 076 076 065 | 065 063 064 061 071 070 1.00 | 079 08 057 080 0.70 0.67
Obthptile 078 078 090 | 088 069 NA 074 086 | 106 084 076 129 122 173 | 081 092 099 106 234 187 244 | 099 159 145 198 144 142

Apr10 Mean 077 078 071 | 087 0.7 NA 075 085 | 102 082 076 09% 09% 088 | 078 078 081 076 08 098 123 | 100 141 078 121 091 092
SD 017 017 030 | 041 022 NA 019 020 | 023 023 017 031 030 052 | 018 023 027 025 039 048 064 | 024 064 047 063 039 045
Shptle 058 059 038 | 046 048 NA 05 063 | 0.74 055 057 061 059 041 | 058 051 046 047 049 047 059 | 075 071 036 057 045 045
Median 070 071 062 | 0.74 064 NA 067 077 | 096 076 069 08 08 072 | 071 073 076 071 074 083 102 | 091 119 062 1.02 081 0.79
Obthptile 112 113 134 | 173 119 NA 114 123 | 143 130 1.09 159 159 203 | 112 125 132 125 171 191 247 | 148 265 169 250 169 181
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Table 5. Continuation.

North Panels East Panels South Panels West Panels
Month Descriptive In In Out | P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P214| P16 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25
Statistics  fstf]  2ndf] Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutC LayoutB LayoutA LayoutA LayoutB

T1IARH1A T1A/RH1A T1A/RH1A T3B/RH1B T3B/RH1B|T1C/RH1C T1C/RH1C T1A/RH1A T1IA/RH1A T1IA/RHIA T1A/RH1A|T1A/RH1A T1A/RH1A T3B/RH1B T3B/RH1B T1A/RH1A T3B/RH1B T1A/RH1A|T1C/RH1C T2D/RH2D T3B/RH1B T1A/RH1A T1A/RH1A T3B/RH1B

May 10 Mean 094 09 117 | 117 100 NA 097 104 | 108 102 091 111 112 107 | 094 107 110 100 09 110 118 | 130 193 1.01 150 111 113
SD 017 018 043 | 039 025 NA 019 020 | 017 025 016 029 028 057 | 017 028 030 027 033 046 042 | 027 066 061 072 042 053
Sthptle 063 064 052 | 058 05 NA 065 068 | 076 062 063 068 066 043 | 064 063 063 05 057 047 058 | 084 1.07 038 058 061 045
Median 095 09 111 | 113 102 NA 098 104 108 101 091 106 109 089 | 096 104 110 098 084 101 109 | 133 176 081 135 099 1.00
Obthptile 120 121 187 | 1.88 1.41 NA 130 139 | 130 148 115 169 165 233 | 120 157 168 149 167 203 201 | 164 339 241 302 202 224

Jun10 Mean 114 123 165 | 146 130 NA 127 136 | 123 128 117 137 136 124 | 123 145 158 138 126 121 136 | 153 230 122 150 135 126
SD 015 022 043 | 035 023 NA 022 022 | 016 022 020 031 029 049 | 022 028 039 031 036 033 034 | 020 058 058 053 045 041
Sthptle 091 091 093 | 096 089 NA 091 102 | 101 09 091 09% 097 071 | 094 104 105 093 08 076 09 | 127 15 067 08 079 0.77
Median 116 122 164 | 143 128 NA 125 133 | 126 125 117 131 131 112 | 122 143 149 133 117 1165 130 | 157 219 103 137 127 116
Obthptile 137 1569 233 | 209 164 NA 161 173 | 150 167 149 196 189 232 | 158 194 225 192 200 183 199 | 183 347 239 25 226 212

Jul10  Mean 123 149 193 | 161 154 NA 153 165 | 157 185 143 161 164 158 | 151 175 184 164 142 159 158 | 182 290 155 203 155 1.62
SD 008 011 045 | 031 017 NA 015 011 | 006 029 007 030 027 060 | 009 023 037 029 038 042 038 | 009 067 081 068 045 053
Sthptle  1.09 131 116 | 107 114 NA 122 144 | 145 138 129 120 123 091 | 135 138 125 117 096 102 107 | 161 205 084 127 095 1.02
Median 123 150 193 | 168 157 NA 155 166 | 157 183 143 15 160 140 | 151 175 177 161 130 147 149 | 184 273 125 188 144 145
Obthptile 134 164 264 | 215 173 NA 175 182 | 166 235 155 214 211 293 | 164 216 255 215 213 238 229 | 195 428 349 351 239 279

Aug 10 Mean 159 161 182 | 169 159 NA 164 174 | 166 190 154 175 170 157 | 159 174 178 161 148 154 163 | 182 267 148 193 164 154
SD 013 015 036 | 034 014 NA 016 012 | 007 032 009 033 027 057 | 010 021 032 028 042 044 042 | 008 059 073 062 045 047
Sthptle 138 141 121 | 124 133 NA 138 158 | 165 143 139 131 131 098 | 143 142 122 115 099 102 112 | 170 198 087 131 104 1.03
Median 157 158 181 | 164 160 NA 163 172 | 167 187 1583 167 166 139 | 158 173 179 159 134 140 151 | 181 250 122 173 155 140
Obthptile 188 194 243 | 242 183 NA 192 199 | 175 247 169 239 222 280 | 178 207 229 209 232 249 247 | 197 393 310 327 253 254

Notes: Layouts A, B, C and D refer to the location of the sensors per Figures 25 through 28.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.




Table 6. Monthly heat flux at interior side of stud cavity; data was obtained by averaging measurements from two transducers. Refer to Figures 25 through 28 for sensor location.

North Panels East Panels South Panels West Panels

Month Descriptie P1-15 P1-16 P2-15 P2-16 P2-17 | P1-10 P1-11 P1-12 P1-13 P1-14 P2-14| P16 P1-7 P18 P19 P26 P27 P28 | P11 P12 P13 P14 P15 P25

Statistics
Layout A LayoutA LayoutA LayoutB LayoutB |LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA |LayoutA LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA |LayoutC LayoutD LayoutB LayoutA LayoutA LayoutB

Sep 09 Mean 121 125 117 15 -15 | -050 -1.24 -062 -032 -034 -052 | 061 025 024 017 -018 -037 -08|-013 -16 -039 -029 -026 -0.70
SD 1.09 080 090 071 072 | 093 251 161 114 102 153 | 240 114 159 150 240 163 143 | 112 121 180 207 161 167
Sthptile | -2.89 -252 -258 -2.77 -2.75 | -243 -586 -327 -206 -192 -237 |-297 -152 -200 -198 -260 -225 -258 |-223 -183 -267 -263 -231 -2.69
Median | -1.27 -1.24 -127 -156 -155|-026 -1.01 -074 -049 -052 -0.8 | 014 014 -011 -018 -108 -08 -1.21| 002 -40 -078 -087 -062 -1.13
Obhptile | 0.66 -0.01 029 052 -052| 063 233 218 181 149 244 | 512 231 318 291 509 293 207 | 149 227 328 391 295 265

Oct09 Mean -264 -305 -244 -301 -306|-290 -767 -329 -19 -183 -196 | -214 -121 141 -142 173 177 -218 |-240 -163 -241 -223 -1.95 -2.34
SD 09 108 079 09 093 | 09 273 141 091 079 108 | 223 114 146 139 201 127 115 | 084 890 125 133 1.04 1.00
Sthptile | -424 -487 -380 -450 -464 | -450 -123 -558 -332 -302 -35 | -48 -269 -311 -307 -372 -337 -382|-381 -295 -425 -396 -331 -3.75
Median | -2.58 -2.92 -242 -294 -296 | -2.84 -752 -327 -201 -187 -205|-264 -143 -175 175 -225 -199 -229|-238 -169 -249 -243 -210 -2.41
95t ptile | -097 140 110 -158 -163|-149 -34 077 -030 041 002 | 275 130 194 18 320 120 025 |-105 04 013 022 -0.01 -0.56

Nov 09 Mean -332 392 -302 -370 -3.77|-360 -965 -416 -246 -228 -249 |-279 -158 -1.78 -181 -220 -217 -266 |-3.12 -21.9 -319 -290 -249 -2.91
SD 102 121 083 09 099 | 086 281 148 090 076 107 | 244 125 1588 152 214 145 128 | 087 885 125 127 098 0.99
Sthptile | -5.02 -583 -443 522 -533 | -486 -1403 646 -3.74 -333 -400|-580 -311 -364 -357 -431 -383 -439 | -478 -347 509 -469 -376 -428
Median | -3.19 -3.81 -291 -366 -3.73 | -366 -954 -417 -252 -235 -254 |-323 -182 -214 -212 -273 -244 -277 | -311 -21.7 -315 -3.02 -261 -292
95t ptile | -1.65 -212 169 -227 -227 | -209 457 -164 -080 -089 -050 | 229 092 153 141 291 123 -004|-167 55 092 -048 -067 -1.16

Dec 09 Mean 505 -6.58 -453 -555 578 | -624 -168 -709 -406 -359 -415|-594 -329 -366 -368 -398 -384 -433|-554 -37.7 -532 -472 -388 -437
SD 126 236 103 135 144 | 127 352 162 092 072 104 [ 189 099 115 113 153 110 107 | 143 969 136 116 088 0.89
5t ptile | -7.10 -10.32 -6.27 -766 -8.11 | -822 -225 971 -562 -479 -584 | -863 -478 -534 -529 -582 -546 -6.03 |-798 -540 -7.57 -6.69 -537 -574
Median | 492 -6.06 -448 -539 -560 | -619 -169 -7.06 -4.00 -355 -413|-6.14 -332 -3.74 -378 -419 -389 -432 | -534 -370 -519 -462 -3.78 -432
95t ptile | -3.10  -3.61 -290 -354 -364 | 400 -108 -422 -254 -236 -235|-246 -153 -15 -161 -135 -180 -239 |-339 -228 -311 -287 -254 -3.00

Jan10 Mean -544 -7137 -487 -6.00 -625|-685 -191 -767 -420 -3.77 -443 | -638 -351 -384 -390 -419 -408 -461|-623 -443 575 -508 -412 -460

SD 135 242 111 141 152 | 129 383 176 099 076 113 | 237 126 146 144 215 133 124 | 163 1195 154 137 1.00 0.9
5th -187 -1167 -6.75 -851 -9.00 | -888 -256 -1051 -596 -509 -632 | 945 -526 -578 -583 -6.37 -590 -6.44 | -9.01 -653 -841 -727 577 -6.07
50t 534 -691 -485 -594 613 |-68 -192 -769 -412 374 -438 | -6.68 -362 -399 -405 -445 -413 -464 | 605 -435 -565 -502 -406 -463
gbth -333 437 347 397 409 | -490 -134 -488 -252 -247 -250 | 149 -091 -095 113 77 197 -245 | 397 -246 -3.05 -274 -240 -2.82
Feb 10 Mean 507 -705 -462 -577 6.06|-65 -182 -721 -389 -354 -420|-6.09 -333 -361 -3.71 -406 -395 -444 | 616 -421 -543 -478 -395 -4.52
SD 09% 154 073 084 09 | 08 238 127 077 061 084 | 171 08 105 102 145 08 080 | 1.01 898 107 104 074 067

5t ptile | -6.63 -9.80 -584 -7.01 -740 | -787 -220 -910 -509 -448 -548 | -823 -446 -494 -499 557 -516 -568 | -769 -548 697 -630 -499 -541
Median | -5.14 -6.99 -466 -579 -6.06 | -6.61 -181 -731 -4.01 -365 -425|-641 -345 -377 -391 -432 -409 -452 -621 -426 -556 -495 -408 -4.62
o5t ptile | -340 448 -331 -432 -452 | 502 -142 -484 -25 -250 -279 |-279 -181 -169 -189 -181 -236 -303 | 413 -261 -352 -295 -264 -3.29

Mar 10 Mean -3.74 514 -348 -450 -464|-416 -115 -45 -248 -234 -274|-301 -174 -18 -189 -237 -245 -303|-3.72 -268 -352 -310 -265 -3.26
SD 1.03 169 080 099 101 | 093 29 171 101 087 143 | 262 128 166 161 237 155 135|110 127 163 159 113 1.1
Sthptile | -5.65 -829 -494 654 672 |-594 -164 -735 -417 373 -456 | 629 -335 -384 -385 -478 -433 -480 |-553 -454 571 -522 -426 -4.80
Median | -3.68 -4.73 -345 -429 -445 | -410 -116 -471 -256 -247 -294 |-379 -220 -244 -247 -319 -276 -324 | -364 -282 -368 -332 -279 -345
o5t ptile | -221 -319 -236 -322 -334|-28 65 -122 036 046 048 | 249 097 181 169 337 1147 -015]-212 -07 038 033 -015 -0.89

Apr10 Mean -248 -321 -235 -303 -307|-225 -608 -248 -141 -134 -154|-15 -094 -101 -105 -146 -155 -203|-202 -141 -198 -172 -153 -2.056
SD 124 136 102 09% 100 | 1.34 313 18 118 107 170 | 223 112 150 146 213 149 140 | 155 150 187 202 153 1.56
Sthptile | -452 -580 -412 -482 -489 | -451 -1161 -543 -298 -283 -385|-472 -25 -3.00 -301 -392 -359 -4.02 | -477 -352 -460 -412 -348 -422
Median | -2.54 -299 -244 -288 -291 | -209 -574 -258 -165 -160 -1.94 | -199 -1.07 -128 -132 -220 -191 -228 | -197 -164 -234 -224 -191 -2.34
o5t ptile | -024 127 -055 166 -174|-021 -126 097 087 071 210 | 263 122 199 185 292 147 060 | 019 167 198 253 177 133




Table 6. Continuation.

Descriptive
Month Statistics

North Panels

East Panels

South Panels

West Panels

P1-15 P1-16 P2-15 P2-16 P2-17

P1-10 P1-11

P1-12 P1-13 P1-14 P2-14

P1-6

P1-7

P1-8

P1-9

P2-6

P2-7

P2-8

P1-1

P1-2

P1-3

P1-4

P1-5

P2-5

Layout A LayoutA LayoutA LayoutB LayoutB

LayoutC LayoutC LayoutA LayoutA LayoutA LayoutA

Layout A LayoutA LayoutB LayoutB LayoutA LayoutB LayoutA

Layout C LayoutC LayoutB LayoutA LayoutA LayoutB

May 10 Mean -085 -098 -088 -128 -128|-038 -06 -024 -011 -006 -010 | 021 0.04 007 004 -035 -048 -086 |-011 -07 -025 -017 -0.16 -0.55
SD 155 162 132 127 125 | 159 447 239 148 142 197 | 244 120 1583 151 203 151 141 | 172 182 224 262 192 194
St ptile | -3.23 -3.77 -282 -332 -339|-271 -76 -366 -236 -214 -253 |-327 -185 -226 -230 -2.84 -250 -2.88 |-294 -264 -335 -297 -268 -3.04
Median | -1.08 -1.01 -1.05 -145 -143|-05 -1 -059 -030 -026 -0.64 |-011 -004 -014 -015 -097 -078 -110 -027 -39 -0.70 -097 -057 -1.02
Obhptile | 1.85 153 157 085 073 | 223 73 455 273 270 380 | 465 212 281 268 364 246 188 | 265 361 431 590 370 335
Jun10 Mean 008 024 -008 -026 -024 | 083 205 081 049 054 048 | 094 044 050 050 022 002 -019| 128 70 075 066 058 024
SD 125 120 105 106 106 | 124 342 19 119 115 153 | 190 0% 115 113 151 108 108 | 135 1564 190 236 165 1.61
Sthptile | -207 -215 191 225 -224 | -133 -38 -239 -133 -125 -158 |-212 -101 -134 -133 -197 171 -201|-111 141 197 195 -171 -2.04
Median | -0.01 027 -009 -020 -018 | 089 191 067 038 043 025 | 082 039 040 044 -004 -008 -026 135 39 043 -002 025 -0.02
Obthptile | 212 212 169 145 155 | 312 824 456 278 274 321 | 437 198 254 248 314 210 176 | 346 363 430 541 369 3.16
Jul10  Mean 057 077 037 029 02 | 165 17 182 111 115 109 | 213 100 115 116 082 057 029 | 187 131 146 140 125 0.6
SD 126 112 108 101 097 | 103 103 201 125 120 172 | 208 09 126 122 178 124 117 | 114 173 210 337 186 1.83
5t ptile | -1.53 -122 141 -168 -167|-026 -03 -130 -082 -067 -117|-112 -055 -08 -080 -169 -136 -1.65|-046 -9.09 -127 -212 -110 -1.54
Median | 049 076 024 031 025 | 174 17 162 096 102 075 | 193 097 101 105 039 034 015 | 19 841 099 033 075 042
Obthptile | 259 255 225 201 179 | 354 35 532 329 315 437 | 568 254 331 318 419 272 231 | 361 471 577 897 496 468
Aug 10 Mean 003 -001 -016 -032 -031]| 1.01 1.0 105 059 05 046 | 172 076 081 088 057 033 000 101 70 076 076 062 025
SD 118 098 094 083 08 | 09 09 18 112 103 146 | 227 098 126 130 195 134 120 09 151 187 280 161 157
5t ptile | -194 -176 -167 -184 -180 | -077 -08 -19% -124 -108 -152|-15 -071 -1.04 -09 -1.81 -138 -177|-074 -121 -163 -212 -136 -1.73
Median | -0.08 007 -019 -024 -024 | 109 11 089 047 046 014 | 140 065 060 063 000 003 -016| 105 292 035 -0.06 021 -0.05
Obthptile | 1.89 152 153 097 1.00 | 249 25 438 262 242 342 | 594 246 317 320 447 286 221 | 246 387 469 704 389 347

Notes: Layouts A, B, C and D refer to the location of the sensors per Figures 25 through 28.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.
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Figure 29. Monthly cooling loads from panels facing north.

2.0
East Panels
P1-10 mP1-11 P1-12 P1-13 mP1-14 ©OP2-14
1.6 -
E
=
& 12 1
-
1+
o
|
g’ 0.8 -
©
o
o
0.4 -
0.0 'J_ﬂl L =7 T T T qu|

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Figure 30. Monthly cooling loads from panels facing east.
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Figure 31. Monthly cooling loads from panels facing south.
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Figure 32. Monthly cooling loads from panels facing west.

32



33

Aug

Jul

May Jun

Apr

Nov Dec Jan Feb Mar

Oct

Sep

North Panels

mP1-15 ®mWP1-16 ©P2-15 wP2-16 w1P2-17

(zw/umy) peo bunesy

Figure 33. Monthly heating loads from panels facing north.
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Figure 34. Monthly heating loads from panels facing east.
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Figure 35. Monthly heating loads from panels facing south.
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Figure 36. Monthly heating loads from panels facing west.
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Figure 37. Annual cooling loads.

P1-1

P1-7 P18 P19 P26 P27 P28

P1-6



Heating Load (KWh/m2)

Heating Load (KWh/m2)

P1-15  P116 P25 P26 P27
0 1 1 1 ‘ 1
5 N _
\ T
- 4 £
10 \ 2
x
15 | \ <
g -
@1 \ E
21
254 -2 k -E )
D
30 - -26 26 x
- -28
North Panels
-35
P1-6 P17 P18 P19 P26 P27 P28
0 1 1 1 1 1
4 T
4 § E
-8 4 \ 5
N =
12 4 § S -
12 % =
16 A4 14 it £
-16 g
-20 -18 19| S
24 1 22
" South Panels

36

P1-10  P1-11 P1-12 P1-13 P1-14  P2-14
0 1 1 1 1
20 - 16 -15 A8
24 28
40 -
60 -
-66 East Panels
-80
P11 P12 P13 P14 P15 P25
0 1 1 1 1
40 4 22 -22 20 1720
80 -
120 -
-160 -
-160
West Panels
-200

Figure 38. Annual heating loads.

Table 7. Monthly total solar insolation (kW/m?) on each side of the BEST lab.

Month East North South West
Sep 09 34 13 56 37
Oct 09 28 13 62 30
Nov 09 33 12 81 30
Dec 09 23 13 60 24
Jan 10 29 20 64 32
Feb 10 31 27 56 37
Mar 10 65 27 116 67
Apr 10 73 29 104 84
May 10 82 46 94 99
Jun 10 67 46 72 94
Jul 10 87 49 97 112
Aug 10 73 34 97 83




Table 8. Monthly average wind speeds (m/s).

Month Descriptive Statistics North East South West
Sep09  Mean 0.42 0.77 1.59 1.49
SD 0.77 0.42 1.31 1.06
5t ptile 0.00 0.14 0.10 0.12
Median 0.00 0.73 1.19 1.26
95t ptile 2.22 1.66 4.14 3.56
Oct09  Mean 0.82 0.93 1.82 1.80
SD 1.05 0.52 1.94 1.33
5t ptile 0.00 0.11 0.07 0.23
Median 0.37 0.86 1.15 1.56
95t ptile 3.20 1.81 6.38 4.37
Nov(09  Mean 1.49 0.97 1.54 2.14
SD 1.28 0.52 1.37 1.42
5t ptile 0.16 0.13 0.11 0.25
Median 1.16 0.91 1.04 1.87
95t ptile 3.77 1.97 4.58 5.00
Dec09 Mean 2.38 1.39 2.28 3.17
SD 6.07 2.02 8.52 3.62
5t ptile 0.15 0.13 0.13 043
Median 1.33 1.03 1.41 2.52
95t ptile 6.43 3.13 4.89 6.74
Jan10  Mean 2.02 1.15 1.74 2.80
SD 3.09 0.81 1.63 2.29
5t 0.19 0.14 0.12 0.38
50t 1.31 1.02 1.11 2.45
95th 5.19 3.07 5.26 5.94
Feb10  Mean 2.99 1.19 5.12 8.21
SD 10.4 0.63 20.5 39.6
5t ptile 0.27 0.41 0.05 0.59
Median 1.44 1.14 0.87 3.34
95t ptile 5.00 243 20.9 5.94
Mar10  Mean 2.16 1.82 1.21 2.09
SD 1.46 1.17 1.23 1.16
5t ptile 0.14 0.39 0.07 0.37
Median 2.09 1.50 0.85 1.98
95t ptile 4.61 4.27 3.77 3.95
Apr10  Mean 2.22 0.90 1.49 2.59
SD 1.58 0.46 1.47 1.50
5t ptile 0.21 0.14 0.09 0.35
Median 2.05 0.91 1.00 2.41
95t ptile 5.28 1.67 4.95 5.21
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Table 8. Continuation.

Month Descriptive Statistics North East South West
May 10  Mean 1.99 0.80 1.31 2.25
SD 1.41 0.55 1.05 1.59
5t ptile 0.19 0.10 0.12 0.22
Median 1.65 0.69 1.02 1.95
95t ptile 4.64 1.90 3.61 5.37
Jun10  Mean 1.78 0.73 1.55 2.07
SD 1.30 0.46 1.21 1.21
5t ptile 0.14 0.12 0.13 0.31
Median 1.52 0.63 1.21 1.97
95t ptile 413 1.65 3.81 4.24
Jul 10 Mean 1.63 0.56 1.53 1.86
SD 1.23 0.38 1.16 0.96
5t ptile 0.10 0.11 0.15 0.37
Median 1.35 0.44 1.15 1.81
95t ptile 4.11 1.29 3.85 3.55
Aug 10  Mean 1.33 0.79 1.50 1.57
SD 1.12 0.51 1.19 1.04
5t ptile 0.10 0.09 0.12 0.21
Median 1.04 0.75 1.15 1.31
95t ptile 3.71 1.83 3.95 3.66

Abbreviations: ptile, percentile; SD, standard deviation.

Table 9. Monthly rain accumulation (mm).

Month Rain Accumulation (mm)
Sep 09 42
Oct 09 92
Nov 09 39
Dec 09 45
Jan 10 24
Feb 10 21
Mar 10 o7
Apr 10 29
May 10 53
Jun 10 151
Jul 10 96
Aug 10 150
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Table 10. Weekly and monthly pressure differentials (Pa) across building sides®®.

39

Descriptive North East South West
Month  “siatistcs - 2ndweek'y 5 i Monthly — anweek'y 5 i Monthly — anweek'y 5 i Monthly — 2ndweek'y 5 g5 Monthly
Sep09  Mean i : 019 -0.01 : 114 216 i i 084 306 i i 078 056
sD 150  1.49 267 360 320 5.4 154 367
Min, 556  -0.83 237 285 226 114 123 224
5t ptile 108 207 625  -9.29 354 -250 131 583
25 ptile 041 -054 187 -356 035 011 013 -1.07
Median 022 013 015 107 059 133 071 067
75" ptile 019 038 045 025 126 521 108 243
95" ptile 330 246 094 121 589 133 369 646
Max. . . 144 134 . . . 511 365 . . . 262 393 . . . 106 203 .
Oct09  Mean 008 060 012 013 005 | -103  -088 038  -193  -097 | 108 050 116 382 185 | 219 253 156 002 141
sD 213 233 143 189 199 | 311 255 176 548 384 | 38 276 183 824 544 | 420 288 163 532 408
Min, 122 10 644 141 441 | 386 191 143 517 517 | 270 137 137 133 270 | 210  -805 996  -458  -458
shptle | 295  -222 307  -318 294 | 721 592 323 130 743 | 450 435 228 315 351 | 266  -137 140  -108  -3.81
25hptile | 066  -038 039 063 050 | -167 -189 000  -261  -158 | 047 074 049 034 009 | 043 09 090  -068 053
Median | -025  -001 022 -021 020 | 001 008 08 021 029 | 095 068 121 115 104 | 136 194 155 092  1.39
75hple | 023 141 009 024 036 | 075 072 131 078 091 | 199 18 191 38 217 | 307 365 207 183 256
o5hptle | 285 513 205 285 329 | 157 167 229 18 187 | 696 484 399 220 955 | 104 822 427 664 122
Max. %9 205 139 162 369 | 611 629 533 104 104 | 332 150 124 699 699 | 374 213 139 234 374
Nov09  Mean 018 -003 001 038 015 | -128  -045 004 147 077 | 210 157 056 107 131 | 216 107 224 277 241
sD 236 130 185 346 247 | 399 299 242 446 361 | 502 354 224 429 398 | 38 216 250 485 366
Min, 930  -656 836  -103 103 | 342 217 180 392  -392 | 187 15 451 279 279 | 210  -176 919 164 210
shptle | 337  -189 308  -339 310 | 942  -682 426 102 766 | -417  -207 344 613 365 | -383  -287 150 276 272
25tptle | -061  -039  -060  -056  -052 | -256  -101  -081  -206  -164 | -006 019 035 013 008 | 08 065 097 076 081
Median | -024  -019 024  -023 022 | 000 064 059 056 052 | 142 092 080 123 107 | 18 126 177 148 157
75hptle | 068 031 054 030 044 | 124 140 120 1146 147 | 296 169 157 243 203 | 376 188 330 383 307
o5hptle | 388 212 334 579 355 | 232 192 224 235 221 | 116 936 344 745 792 | 848 401 68 122 815
Max. 221 142 139 389 389 | 622 641 647 644 647 | 481 283 573 304 573 | 210 160 256 464 46.1
Dec09  Mean 059 085 104 024 001 | 089  -309 098 084 139 | 313 315 028 133 191 | 204 390 471 391 367
SD 198 263 359 359 316 | 356 898 438 525 593 | 471 679 360 488 524 | 434 670 403 559 539
Min, 165 159  -120  -116  -165 | 283  -67.3 293  -465 673 | 189  -219 223 337 337 | 259 217 103 143 217
shptle | 429 552 379 399 430 | 798 147 978 16  -10 | 294 500 646 731 550 | 426  -542 085 227  -2.91
25hptile | -1.02 175 055 083 095 | 222 418 254 191  -263 | 085  -007 146 015 022 | 037 054 253 140  1.21
Median | -037  -049 022  -031 030 | 010 075 023 144 031 | 233 202 109 193 188 | 18 264 365 236  2.61
75hptle | 005 031 206 043 060 | 134 118 199 191 166 | 48 471 246 304 336 | 357 698 621 514 537
o5hptle | 224 287 829 646 481 | 275 284 341 353 319 | 116 153 480 768 103 | 935 165 128 147 137
Max. 134 229 308 381 381 | 175 468 719 943 468 | 424 108 274 311 108 | 207 413 310 544 544




Table 10. Continuation.
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Descriptive North East South West
Month  “siatistcs - T Weekly 5 i Monthly — 7 Weekly 5 i Monthly — T Weekly 5 i Monthly — o Weekly 5 g5 Monthly
Jan10  Mean -0.15 0.48 -0.17 0.07 0.06 -1.04 -0.69 0.51 -1.03 -0.61 -0.06 2.37 1.65 2.59 1.73 6.45 3.27 2.52 3.31 3.83
SD 2.94 2.46 1.33 3.39 2.73 3.42 3.59 2.1 5.51 4.09 3.08 4.15 2.35 6.27 4.58 3.94 3.24 2.05 6.46 4.73
Min. -12.9 -7.80 -8.83 -20.8 -20.8 -33.1 21.7 -18.8 -53.7 -53.7 -25.9 -16.3 -10.5 -33.1 -33.1 -5.94 171 114 -32.7 -32.7
5t ptile -4.39 -3.34 -2.88 -4.14 -3.77 -7.33 -8.00 -3.56 -11.0 -8.11 -5.75 -3.46 -1.82 6.4 -4.59 0.98 -1.80 -0.79 1.7 -1.97
25! ptile -1.63 -0.62 -0.52 -1.08 -0.85 -2.35 -2.10 -0.06 -2.81 -1.91 -1.55 0.40 0.80 -0.16 -0.16 3.87 1.96 1.63 1.30 1.82
Median -0.21 -0.07 -0.25 -0.37 -0.25 -0.14 0.37 1.21 0.25 0.50 0.49 2.18 1.68 2.09 1.64 5.86 3.17 2.21 2.88 3.24
75t ptile 1.04 1.25 0.27 0.62 0.74 1.12 1.77 1.66 1.87 1.63 1.87 3.78 2.27 4.24 2.98 8.52 4.86 3.34 5.52 5.63
95t ptile 413 5.44 1.95 6.54 4.55 248 3.09 2.73 3.78 3.12 3.97 9.23 4.57 14.8 9.01 13.6 8.56 5.92 13.8 11.6
Max. 38.1 18.7 9.50 411 411 6.44 5.24 4.86 43.0 43.0 1.9 30.3 26.5 50.9 50.9 37.7 23.9 22.6 471 471
Feb10  Mean -0.28 - - - - 0.19 - - - - 1.41 - - - - 3.97 - - - -
SD 1.84 2.38 242 3.27
Min. -11.8 -15.7 -9.51 -3.53
oth ptile -3.68 -4.51 -3.20 -0.16
25t ptile -0.75 -0.96 0.08 2.00
Median -0.36 0.84 1.99 2.98
75t ptile 0.53 1.89 2.73 5.57
95t ptile 2.72 2.86 4.77 10.4
Max. 9.90 4.48 - 1.7 - 22.5 -
May 10  Mean - - -1.24 - -0.34 - 1.09
SD 2.29 2.39 217
Min. -15.6 -14.8 -9.23
5t ptile -6.06 -3.99 -1.15
25! ptile -2.15 -1.09 -0.04
Median -0.39 -0.43 0.49
75t ptile 0.30 0.14 1.73
95t ptile 0.90 3.98 5.58
Max. - 2.79 - 15.3 - 15.8
Jun10  Mean -1.63 - 1.73 - 0.67 -
SD 2.16 3.83 2.58
Min. -13.1 -7.11 -10.6
oth ptile -5.83 -3.57 -3.14
25t ptile -2.66 -0.48 -0.61
Median -1.08 1.07 0.34
75t ptile -0.16 3.67 1.80
95t ptile 0.85 8.83 5.40
Max. 4.18 22.2 15.7




Table 10. Continuation.
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Descriptive North East South West

Month  “siatistcs - 2ndweek'y 5 i Monthly — anweek'y 5 i Monthly — anWeekIy 5 i Monthly — 2ndweek'y 5 g5 Monthly

Jur10° Mean 034 042 007 045 033 | 147 168 192 18 179 | 421 081 045 023 004 i 018 055 142 i
SD 093 145 131 202 163 | 142 262 233 853 543 | 144 375 296 355 341 . 624 163 565 .
Min. 213 53 429 25 129 | -840 267 214 -394 391 | 745 47 148 232 232 . 381 859 349 .
Shptle | 080 099 477 143 135 | 433 694 651 180  -854 | -394 356 481 552 466 . 505 451 333 :
25hptile | -021 020 034 05 037 | 217 25 303 320 285 | 198 103 153 157  -139 . 443 029 010 .
Median | 009 002 005 006  -003 | 147 086 126  -086 092 | 098 006 021 036 027 . 003 020 097 .
75hptle | 076 077 050 080 068 | 049 009  -024 015  -004 | 025 160 08 080 090 . 116 119 260 :
o5hptile | 221 322 204 466 331 | 026 095 052 940 144 | 078 838 529 550 613 : 618 365 867 :
Max. 461 149 148 162 162 | 159 759 351 575 575 | 312 370 199 378 378 . 340 124 486 .

a. Positive values denote that pressure was higher outdoors than indoors.
b. Data missing (March, April, August and various weeks) due to equipment malfunction.
c. Measurements obtained while Syracuse University pressurized the test hut to characterize the air leakage of wall panels are not included.
Abbreviations: NA, not available; ptile, percentile; SD, standard deviation.
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Appendix A: North Panels

Temperature (°C) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Temperature (°C) at interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Relative humidity (%) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
Data from panel P2-15 is not shown because of equipment malfunction.

100 September 2009
s In P1-15 ——P1-16
o 80 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
:E T T Y T T T Nz NS T
£ 40 A
[+'4
= 20

0 T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day

100 September 2009
s ———h  ———Pp216 P2-17
2 80 -
z
S 60 -
E S < e T U R K S e ST T T T RS T S T e T O S T T O\ TSR E AR e R T W R W
:I:ﬁ 40 A
e
= 20 -
&

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day

100 October 2009
& 80 -
8 60 -
‘;; - T X o MM -
13 M~—— e " AN A W ™
= 401 "\‘L\//,.,\_ e P
= 20
- In P1-15 ——P1-16

0 T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day



60

October 2009
100

o
< 80 -

2

=

3 60 -

©

= AT TN = WIS TR TR SATONR, A~ I A P
Is 40 - AW * ) N o R W R AR AN L LT AR S X TR R TWIRWRE W S T P R AR T TWTRAR MW e W T
o
= 20 -
& ——=h — — —P2-16 P2-17

0 T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

100

(o]
o

A

[*2]
o

I
<)

N
o

1St ﬂ, RHext wall cavity (°C)

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

A

November 2009

100

2nd ﬂ! RHext wall cavity (oc)

40 7 WA R AL A T AN R SRR XN - ]
20 A
0 T T T T T T T T

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day



1t ﬂ’ RHext wall cavity (oc)

an ﬂ! RHext wall cavity (oc)

1St ﬂ’ RHext wall cavity (OC)

61

December 2009

100

80

60

ol V¥ VN
T SR
I Iy

20

Out ‘

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R

__‘-._-__“‘q s
| .= —

100
80

—=

60
40

1l
1
|
i

20

— — —P2-16 P2-17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

100

80 -w\ﬂ[r\vf“\’””“vw

Out

In P1-15 —P1-16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day




2nd ﬂ’ RHext wall cavity (oc)

1st ﬂ! RI-Iext wall cavity (OC)

2nd ﬂ! RHext wall cavity (oc)

62

100 January 2010
o My /
60 - j\w
40 A
o F==S2s B
——=In

February 2010

100
80
60
40

e e

20 ! | T ‘
In P1-15 ——P1-16 Outdoor
0 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day
100 February 2010
5 W
60
40 -
) o S T T T T N T T T T T T e S S T T T S A e T S S ESR S ER R R S S S R TR SRS TR
| ——=In — — —P2-16 p2-17 Outdoor
0 T f f f f f f f f f f f f f

22 23 24 25 26 27 28

-
N}
w
EN
o
o
~
©
©
—
o
—
e
—
)
-
w
—
=N
—
o
—
o
N
2
—
©
—
©
N
o
[N
=



2nd ﬂ’ RHext wall cavity (oc) 1t ﬂ! RHext wall cavity (OC)

1st ﬂs RHext wall cavity (OC)

100
80
60
40
20

100
80
60
40
20

100
80
60
40
20

March 2010

63

AN

(

s

In P1-15 —P1-16 Out

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day
March 2010

i

e s R )

|
|
{
i\

el W i
— —=In — — — P2-16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day
April 2010

Rl
hi
17

In P1-15 —P1-16 Out

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day



1stfl, RH,,¢ wall cavity (°C) 20, RHext wall cavity (°C)

2nd ﬂ! RHext wall cavity (OC)

100

o 8 & &8 8
!
5
v

100

100

April 2010

64

\,

Out

I

i\

i\

sy

9 10 11 12 13 14 15

16 17 18
Day

19 20 21 22 23 24 25 26 27 28 29 30

—P1-16

Out

May 2010

8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day

Day



1st f|, RHext wall cavity (oc)

2nd ﬂ! RHext wall cavity (oc)

1st ﬂ’ RHext wall cavity (oc)

65

100 Jung 2010

S (2] (o]
o o o
1 1 |

N
o
|

In P1-15 —P1-16 Out

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day

M\/ 3 A,_N

= ~
= == & \K\ J < ,V. — - A~KLT
—r~ <) -7

100

80
60

iy
U

40

20

p2-17 Out

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day

204 I T N

In P1-15 ———P1-16 | | | | | | |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

Out




2nd ﬂ’ RHext wall cavity (OC)

1t ﬂ! RHext wall cavity (oc)

2nd ﬂ! RHext wall cavity (oc)

100

100
80
60
40
20

100
80
60
40
20

July 2010

66

P2-17 Out

Day

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Out

Day

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

)

P2-17

Out

=

?
k.

~ P e

Day

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31



67

Water vapor pressure (kPa) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.

Data from panel P2-15 is not shown because of equipment malfunction.
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Heat flux (W/m?) thru interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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2nd f|, Heat Flux (W/m?)
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Cooling loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Heating loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Appendix B: East Panels

Temperature (°C) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Temperature (°C) at interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.

15‘ ﬂ! Tint wall cavity (OC)

2nd ﬂ! Tint wall cavity (OC)

1St ﬂ’ Tint wall cavity (OC)

30

25

20

15

30

25

20

15

24

22

20

18

16

September 2009
In P1-10

P1-11~ P1-12 P1-13 P1-14

/

A\ A\ LASSA 4 L A
\//\\7//'/\/;\5 \V\// \V3 A/ \; \ /°\,/f\¢\\ /w/\\ g /\}r\/ J \}vww s

_\}  (NF \;‘\\/ﬂ\\/\ / WMWW
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
September 2009
——=1n P2-14
4 L/ Ay 2 /,‘ /5"\\ /3 w ; N //' A
/ / / \ N, 4 P2 \N i ~ P |
| \'//‘\\‘// \./ \ N\ \/ NN \‘_m\/ \/ \\ /P\J oA A / « \-/A\WJJVMI'N\A“"‘””"\“"“W"A
\J/ \J/ v

1 2 3 4 5 6 7 8 9 10 1M1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day
October 2009
In P1-10 P1-11A P1-12 P1-13 P1-14 |
A B e N o e o 30

‘ ] ]\Mj ‘ ‘ ‘ ‘ \ ‘ ‘
ST T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

TR




2nd ﬂ! Tint wall cavity (OC)

2%

22

20

18

16

100

October 2009 - ‘
| Ay NG WL N T R b | s A o
W7y "ﬂ\g"{f W i\~ (T4 A NULIWA {{\ ’Ml \ l.rihrit \.fn‘\r.i'm\'*"i{ "l\’ﬂ "”'\’f l‘i{,\'&"q\ Wﬂﬁ'lﬁ‘-i‘*"" "
INE " f M \ M K A \ v~ T Ay b )

va T"' " ~NMNCTN / NS N \] W/t : :-\ :

o —— P24 . |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

November 2009

In P1-10* P1-11# P1-12 P1-13 P1-14 i

I
W, | M | Y W
i ,\i\‘.\k*\\w\{«\i\',u‘\\al,:\\. RN o
IV et i

Z
@
[
/1@
!
I
3
4«
Vs
z

1St ﬂ; Tint wall cavity (oc)

2nd f|, Tint wall cavity (oc)

18

16

24

22

20 -

18

16

s

NAVA

22 23 24 25 26 27 28 29 30

13 14 17 18 19 200 21
November 2009
——=1n — — P24
M !”’*‘W Mrp p iy i A%‘lf “"v""""”""/"iy ety A er‘"f wﬂ:"“‘w vty AN i\"WMv"“ g o e MY
ot ‘hnf‘\“ I~ | N, ( l\'\ | \\‘ | NN ~ WJ\M\W b .
\I g - \J N “ \/\._/ | Nl y
1 2 3 4 13 14 17 18 19 20 21 22 23 24 25 2IG 27 28 29 30




20 fl, Tint wall cavity (°C) 1581, Tint wan cavity (°C)

1St ﬂ! Tint wall cavity (oC)

22

20

18

16

14

22

20

18

16

14

2%
22
20
18
16
14

Decgmber 2009

101

oy MMV A AN AAAMAAAAA AN At A e -
3 ) + | T I 1 ? } |

i i
LW \'\0

o b

i

)

do

I

,'AAM;,\AL,MM.,.};.\@ AL AN B AN

A

M

o oo

\IIJVWM

NI

T

7 | ’”““\&,\\wfﬁfﬂ“’“*"fJAA‘\wJ | i e
[ A O I AR o TN AN ‘
In P1-10° P1-11A P1-12 P1-13 P1-14 I . | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
December 2009
L ~r a‘\”‘i"‘w" N ST ~ P SR SNA— S gl T 0 T 0 i g A BRI s Al N NN =~ AN ol VE L
——=1In P2-14 } 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
January 2010 - ‘ ‘ ‘ ‘
In P1-10% P1-117 P1-12 P1-13 P1-14 1 1 1 1 1 |
. sans “.m «:;’WNWA | | | | | | l \ WW,JMIWMW ‘ | ‘ | ) \ l I \I

9 10 1

1

12 1

Day

3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31



1t ﬂ’ Tint wall cavity (OC) 2nd ﬂ! Tint wall cavity (oc)

znd ﬂ’ Tint wall cavity (OC)

2%
22
20
18
16
14

24
22
20
18
16
14

24
22
20
18
16
14

January 2010

102

——=h

— — —P214

M~ SV Av s

r

ko~ N

VAN

i
VAN A A A s,

Jar

~

~AdeA

Aw/A

-
o/

VAL VAN

A

“

MW

v May

Y A

Ny AN

N~ AL

NNV v =

~ 4"“
lx

J.Jﬂ nv‘\l
7

N\~ vy
1‘\ “

~

~

\/‘\,

\
o

W2 (WA

oA

AN

6

February 2010

7

8

9

10 "

12

13

14 1

5 16 17 1

Day

8

19 20 21

22 23 24 25 26 27 28 29 30 3

In P1-10*
|

P1-114

P1-12

P13 ——P1-14 ‘

SN A i s e e

wwmwm

/|

VoM

Irnr

~~"

\/ )

M vy,

I

V- iV v I PRI v

)
,,_,N-""\N"' 4

ywnd

AR \\1\*!»\%»:'«4/4.\-\#4

v

Ay P Va9

v~

s wyin AN ALY B o

han Wby A,,,l,.f"\v

i
nal Ny

vMN;"
I~
N

WP RN
I\
Aw

! 2\

22

23 24 25

26

27

28



1St ﬂ! Tint wall cavity (OC)

2nd f|, Tint wall cavity (OC)

151, Ting wan cavity (°C)

28

24

20

16

28

2%

20

16

32
28
2%
20
16
12

March 2010

103

In P1-10*

P1-114

P1-12

| " b v A/

\

P13 ——P1-14

VAR iy
N5

WAL=k
W e

AA
W

MM

1 2 3 4

5

6

7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
March 2010
———h — P24
N ./\.\ f\\ A
| ~ ~ ~ \ \
~A N / ”‘[\\/\\\,\ / / \/7/ Q* \\///‘ \\*\.\ ]
L\MN\\\H@\M@ !hMmWA\vﬁ‘\JW It A ) \ MR INENTN N4 \‘,"7 N N TSN %\V/ 5 \«,:\,\wl‘nq,\ﬁfx A PN
W A Vi Nt Moy N } ST N Y J v \h;‘g I N T 7 N b
W/
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
April 2010 | |

1 1 1 1 1 1 1 1 In P1-10* P1-117 P1-12 P1-13 ———P1-14
. : ‘ \ \ : = \ | | :

‘ NN - I
i | \/\/J Eﬁm

| | | '~ -y
IS4 IR A AN AN A e

| | | | I P ) \ B D
™ . SV W TR
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day



1t ﬂ! Tint wall cavity (oc) 2nd ﬂ, Tintwallcavity (oc)

2nd f|, Tint wall cavity (oc)

32
28
2%
20
16
12

28

24

20

16

12

28

24

20

16

12

104

P1-10*

] IV VA <~ A
%\/}K’\ Aa - ,\/“MM*W,@\MBW.\,QEQ&MM\

April 2010
A i —— = P2-14
7 Nord ~ 1 NN
y \/ ~ =~ / \
/\. \\ f_‘_/\v"\/‘
/ 7 VAN
Ny 4 Y N\ A L /N /
\ =\ ~A g - <
\\/-\.,f\/ 4 % \/ \/\\ /\/
AN
1 2 3 4 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
May 2010
In P1-117 P1-12 P1-13 P1-14

\ ) A RN/
: L \fvvt/
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
May 2010
—— = P2-14

| /‘v‘\_/\.,_,,,«-\‘,\,,‘\ /*‘,\_.\\ A | /.\'\ 4 /~-\/H\,.,l"“1v'(‘-~\‘/\\‘J\\/’\\’f,‘(\/"\.\/'\\/ﬁ\f/
N/ N AN N / < N
i | | =N/ Y

| | \ /\/

I I N~ A l—-\ /
] L SUANANNIGNY
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day



1st ﬂ! Tint wall cavity (oc)

2nd f, Tintwal cavity (°C)

1St ﬂ! Tint wall cavity (oc)

105

30 June 2010 ‘
| In P1-10" ——P1-11 P1-12 P113 ——P1-14
2N | . )
S -la&wéquw« . oy NN
’ N AR
™ 7 AP ) ‘
mw‘w R ﬂ\%ﬁ i)
15 | | l l l
1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
ne 201
30 June 2010
———=Ih ———P214
25 A ’//\\ N J\\ | oA R N
\w“{b \/’\@\J’;\w\\vr\l';’\\./ﬂ‘ 4/:%"\'\'\!// ~ \"&-J;\Qy‘&\q,lf il \f"*,\l/\
~ . N
20 1 - \\ 4 /,\ S SR l:,’\\ A ///:\ A i
NN N N
15
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
In P1-104 P1-11A P1-12 P113 —— P1-14
2 | | l — | |
12 3 4 5 6 7 8 9 10 11 1

2 13 14 1

Day

5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31



106

2nd f, Tintwall cavity (°C)

July 2010
—— -l  — — —P214
VN
M\
w (AN v B N f: N AR
U ETA WA RN R N <R " Iy !

R EREAY ,/\/\4"\ LA A A ,A\n XD rlx A [\ PNELELER
LAY A A A A A AN AN S R AN e WA AN B AN WAV VAN AN
{\IA%L\\IJ v, \VARA® / \;'/\4/ O N W g \Y) ~ \\Vy \\} \}, \ﬁ;i \VAW, \J o |\ \‘1;1”11/
5o N

2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

1St ﬂ! Tint wall cavity (oC)

In pP1-10* P1-112 P1-12 P1-13 —P1-14

|

|

|

|

|

|

|

|

|

|

|
e

|

|

|

T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1

2nd f], Tintwal cavity (°C)

Day
August 2010
! —— = —— P24
i k\
A / ) A
I '/IQ | M Wk AT Ao

. N ” hY .
AN NV U JJ\Q Yava f'"\ FA IR TR ,’,l\,r;‘ R e fa AUAGR
X r ,\
N Q‘d \Y \ \\f AY) Mt g'/ Wy \}f f \'\\}V ‘Alaa"(wv;{l ‘(!\v/ﬁ\'\\(‘“\‘y\",t\lw QNJJII %\" %)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day



107

Relative humidity (%) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Water vapor pressure (kPa) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.

27 f], Vapor Pressure (kPa) 1stfl, Vapor Pressure (kPa)

1stfl, Vapor Pressure (kPa)

EN

September 2009

~ 0 . N N~ n
In P1-107 P1-11A P1-12 P1-13 P1-14 ‘ ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
September 2009
_\/\J-\_,"\_f--\_f\./\./'\/-—f"~——-~\__.__,.___-§_'_-‘"\,,\_-\_\.’_\/\/.‘"\—f,-\"\_,\______,__,\___‘_
——=n P2-14
1 25 18 13 6 30 24 17 11 4 28 21 15 8 2 26 19 12 8 1 25 19 12 6 30 23 16 10 3 27
Day
October 2009
Out

In p1-10*

P1-11~ P1-12 P1-13 P1-14

“A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

A,/,/:}\/\\h b3 ANLSA f\

B !




w

1st fl, Vapor Pressure (kPa) 27 f|, Vapor Pressure (kPa)

2 f|, Vapor Pressure (kPa)

116

October 2009
b ool oL LR A
| W N i W S WP
——=1n P2-14 Out ] | ‘ |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
November 2009

In P1-10* P1-11# P1-12 P1-13 P1-14 Out

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day
November 2009

——=In P2-14 Out

NS ARG AT A= Uy ATE IRV Sl hune s e N

¥ ad "\

0 T T T T
1 25 18 13 6 30 24 17 11 4 28 21 15 8 2 26 19 12 8 1 25 19 12 6 30 23 16 10 3 27




2 f| Vapor Pressure (kPa) 1stfl, Vapor Pressure (kPa)

1stfl, Vapor Pressure (kPa)

2.0

1.5

1.0

0.5

0.0

2.0

1.5

1.0

0.5

0.0

20

1.5

1.0

December 2009

117

7
NP

In p1-101 P1-114 P1-12 P1-13 P1-14 Out

—_
N
w
S
()]
o
~
o
©

December 2009

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

———n P2-14

_/\f\

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day
January 2010
In P1-108  ——P1-114 P1-12 P1-13 P1-14 out
— LAl __ L DA I AN I — ‘ ‘
N T P

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day



1stfl, Vapor Pressure (kPa) 2 f], Vapor Pressure (kPa)

2d f|, Vapor Pressure (kPa)

20

1.5

1.0

0.5

0.0

20

1.5

1.0

0.5

0.0

2.0

1.5

1.0

118

January 2010
— —=1In P2-14 Out
P T~ O T T S AT A m A TR T AR T | | RS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
February 2010
In P1-10¢r  —P1-112 P1-12 P1-13 P1-14 QOut
PAS ‘ ] ‘ ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day
February 2010
— — =1 P2-14 Out
Ny N EPAR S RSN P A N 1N N SO g AT Y W O N . N Sy S R A AN
N - I ] N e 4 "“"\J\/"’_’\ -\/‘ U
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28



2d fl, Vapor Pressure (kPa) 1stfl, Vapor Pressure (kPa)

1stfl, Vapor Pressure (kPa)

March 2010

119

In

P1-10"  ——P1-11A

P1-12 P1-13 P1-14

Out

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1 2 3 4 5 6 7 8
Day

March 2010

— — =1 P2-14 Out

NN LR R Py NEINIRE R ey e asaA N N A

R RN —WMM w*“b‘bﬁmﬂ Sl V\'\w N7 <

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

April 2010

In

P1-10%

P1-114

P1-12 P1-13 P1-14 Out

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day



1stfl, Vapor Pressure (kPa) 2 f], Vapor Pressure (kPa)

2d f|, Vapor Pressure (kPa)

120

April 2010

— —=1n P2-14 Out

IRESAUIRTY

1 25 18 13 6 30 24 17 1

SIS SRR A

il

1 4 28 21 15 8 2 2 19 12 8 1 25 19 12 6 30 23 16 10 3 27

May 2010
In P1-100  ——P1-11A P1-12 P1-13 P1-14

‘/>é

| . | VWA
| ﬁ%§ LD e N P NAGWATI

Day

May 2010
—— - P2-14

|
s
S

W%Wﬂfwﬂwﬁh"w- EURNEEOS IR 1Y Vel NV M"MV\ -

_’\;:j_ ~F

12345678S'J10111213141516171819202'122232425262728293031
Day




27 f], Vapor Pressure (kPa) 1stfl, Vapor Pressure (kPa)

1stfl, Vapor Pressure (kPa)

June 2010

121

In

P1-10"  ——P1-11A

P1-12

P1-13 P1-14

Out

A

Day
June 2010
‘ — —=1n P2-14 Out
f\_\/\,vrrc\.‘/’:,\é’\l’ﬂ\: N\M\N'“/\ Vi f/"\wm ’“;s(v,,\/‘»f\mwﬂ" | 1
) W%Mjﬂ“—/“\f—\ﬁ—--J‘\-Ir\m\',"“’\dh‘\'/\,“\ | ‘v‘\/ﬁ
1 25 18 13 6 30 24 17 11 4 28 21 15 8 2 26 19 12 8 1 25 19 12 6 30 23 16 10 27
Day
July 2010
In

P1-108  ——P1-117

P1-12

P1-13

P1-14 Out

Day




1stfl, Vapor Pressure (kPa) 2 f], Vapor Pressure (kPa)

2 f], Vapor Pressure (kPa)

122

July 2010

AN T v 1

e | "
A L |
SIS O R NAR IRV VA N

A

Out

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day
August 2010

In P1-10*  ——P1-117 P1-12 P1-13 P1-14 Out

T AR ABRE N i DS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day
August 2010

— —=In P2-14 Out

Wik

!
<
I
N\
yd
y

~

123456789101112131415161I71819202122232425262728593031

Day



123

Heat flux (W/m?) thru interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Cooling loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Heating loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Appendix C: South Panels

Temperature (°C) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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2nd ﬂ’ Text wall cavity (oc)
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Temperature (°C) at interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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1t ﬂ! Tint wall cavity (oc) an ﬂ! Tint wall cavity (oc)

2nd ﬂ’ Tint wall cavity (oC)
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15tf1, Tint wan cavity (°C)

an ﬂ! Tint wall cavity (OC)

1St ﬂ! Tint wall cavity (oC)
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2nd f|, Tin( wall cavity (OC)
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Relative humidity (%) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Water vapor pressure (kPa) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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2™ f|, Vapor Pressure (kPa)
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1stfl, Vapor Pressure (kPa) 27 f|, Vapor Pressure (kPa)
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Heat flux (W/m?) thru interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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1stfl, Heat Flux (W/m2)

2 f|, Heat Flux (W/m2)
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2nd f|, Heat Flux (W/m?)
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Cooling loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Heating loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Appendix D: West Panels
Temperature (°C) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Temperature (°C) at interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Relative humidity (%) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Water vapor pressure (kPa) at exterior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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Heat flux (W/m?) thru interior side of stud cavity. Refer to Figures 25 thru 28 for sensor location.
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15t fl, Heat Flux (W/m2) 2nd f|, Heat Flux (W/m2)

2nd f|, Heat Flux (W/m2)

222

January 2010
P25
1 2 3 4 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
February 2010
Mﬁmﬁ“’#\ “,/\V/x/\“ »Jmew/\mwmmwmeW
P18 ——P1-2A P1-3 P1-4 P1-5
1 2 3 4 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day
February 2010
P2-5
1 2 3 4 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28



1t fl, Heat Flux (W/m2)

21 fl, Heat Flux (W/m?)

1tfl, Heat Flux (W/m?2)

223

March 2010
YR L p— 7 P1-3 Pl-4 ——P15 A

EPY LU Py Y PO

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3

Day
20 March 2010
0 VRS NP NV SN IR S VNP R VNP VST | Rl VI B M P S 2 S A Sl A e LR AR W P ) W PN D734 Yl St SRy S
-20_
40 -
— — —P25
-60
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day
40 April 2010

F—r

zzl\ ! R N Ll i
Hviciuvrievavimy siyivivids Uitz

P11 ——P1-28 P13 Pl-4 ——P15

12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day




224

21 f], Heat Flux (W/m?)
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Cooling loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Heating loads (Wh/m?). Refer to Figures 25 thru 28 for sensor location.
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Appendix E: Solar Radiation
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North insolation (KW/m?)
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East insolation (KW/m?)
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South insolation (KW/m?)
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West insolation (KW/m?)
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Appendix F: Wind Speed
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June 2010
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East wind (m/s)
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June 2010
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Appendix G: Rain
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Appendix H: Pressure Differential

Pressure differential (Pa) across the north side of the test hut
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a. Data missing due to equipment malfunction.
b. July measurements obtained while Syracuse University pressurized the test hut to characterize the air leakage of wall panels

are not included in the graph above.
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Pressure differential (Pa) across the east side of the test hut
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b. July measurements obtained while Syracuse University pressurized the test hut to characterize the air leakage of wall panels
are not included in the graph above.
Pressure differential (Pa) across the south side of the test hut
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Pressure differential (Pa) across the west side of the test hut
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