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. 1-21/8"
1 . EXTERIOR WALLS
58, ng 12,13/
Y o
I S swaweomuousy A SECTION 1405
L i\ SPAINTE] INSTALLATION OF WALL COVERINGS
e 1405.1 General. Exterior wall coveringsshall be designed and
-~ 4 WD CLADDTNG 3 ! 85 S gn
i - constructed in accordance with the applicable provisions of
: SPRAY APPLIED VAPOR hi :
: OPEN MEMBRANE this section.
.
iy t PLYWD SHEATHING, 1405.2 Weather protection. Exterior walls shall provide
: SEE STRCT weather protection for the building. The materials of the mini-
. 2X6 + 2X4 GUSSETED mum nominal thickness specified in Table 1405.2 shall be
: WALL FRAMING, SEE acceptable as approved weather coverings.
s STRCT
: 1405.3 Vapor retarders. Class I or II vapor retarders shall be
afl provided on the interior side of frame walls in Zones 5, 6,7, 8
A and Marine 4.
=
v ] wosameEn Exceptions:
& : SUPPORTS 1. Basement walls. i
e 0
% ; 2. Below-grade portion of any wall.
: . 8 p Yy
::r; 0
% : 3. Construction where moisture or its freezing will not
g DENSE PACK damage the materials.
: H CELLULOSE INS
. 1405.3.1 Class III vapor retarders. Class III vapor retard-
PLAN ; ers shall be permitted where any one of the conditions in
Table 1405.3.1 is met.
TABLE 1405.3.1
CLASS Il VAPOR RETARDERS
§§ ZONE CLASS il VAPOR RETARDERS PERMITTED FOR?
A
w ;§ Vented cladding over OSB
_ Még 4 Vented cladding over plywood
< o Marine | Vented cladding over fiberboard
Vs &
jg ] WD CLADDING 4 |Vented cladding over gypsum
I Eég SPRAY APPLIED VAPOR Insulated sheathing with R-value > R2.5 over 2x4 wall
e OPEN MEMBRANE Insulated sheathing with R-value > R3.75 over 2x6 wall
; e
o 2X6 + 2X4 GUSSETED
g | §§§ WALL FRAMING, SEE |-V—em—m—dsﬂdl—n gover OSB
WA STRCT I 4 Vented cladding over Elywood
| ‘gg 151 Vented cladding over fiberboard
[ séi L — a | Vented cladding over gypsum
[ sgi 4 Insulated sheathing with R-value > R5 over 2x4 wall
~§§ % Insulated sheathing with R-value > R7.5 over 2x6 wall
e
e W Vented cladding over fiberboard
o §§§ VERTICAL WD 6 Vented cladding over gypsum
& — L = _ _ _ e BATTEN SUPPORT Insulated sheathing with R-value > R7.5 over 2x4 wall
&7 =" §§ Insulated sheathing with R-value > R11.25 over 2x6 wall
T DENSE PACK :
e CELLULOSE INS 7 and 8 Insulated sheathing with R-value > R10 over 2x4 wall
L
é: PLYWD SHEATHING, Insulated sheathing with R-value > R15 over 2x6 wall
W SEE STRCT
e For SI: 1 pound per cubic foot = 16 kg/m®.
A a. Spray foam with a minimum density of 2 1bs/ft* applied to the interior cavity
SECTION A side of OSB, plywood, fiberboard, insulating sheathing or gypsum is
8 deemed to meet the insulating sheathing requirement where the spray foam
R-value meets or exceeds the specified insulating sheathing R-value.
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PLYWD SHEATHING,

INSTALLATION OF WALL COVERINGS

1405.1 General. Exterior wall coverings shall be designed and
constructed in accordance with the applicable provisions of
this section.

1405.2 Weather protection. Exterior walls shall provide

1405.3.2 Material vapor retarder class. The vapor
retarder classshall be based on the manufacturer’s certified
testing or a tested assembly.

The following shall be deemed to meet the class speci-
fied:

: SEE STRCT weather protection for the building. The materials of the mini- ClassI:  Sheet polyethylene, nonperforated aluminum
: 2X6 + 2X4 GUSSETED mum nominal thickness specified in Table 1405.2 shall be foil
; WALL FRAMING, SEE acceptable as approved weather coverings.
H STRCT
' : 1405.3 Vapor retarders. Class I or II vapor retarders shall be Class II: Kraft-faced fiberglass batts or paint with a
‘ : = provided on the interior side of frame walls in Zones 5, 6,7, 8 perm rating greater than 0.1 and less than or
= =} i and Marine 4. _ equal to 1.0
______________ -
§ K\WD BATTEN Exceptions: 1 ClassIII: Latex or enamel paint 1
: SUPPORTS 1. Basement walls. . 1405.3.3 Minimum clear airspaces and vented openings
E 2. Below-grade portion of any wall. for vented cladding. For the purposes of this section,
: vented cladding shall include the following minimum clear
: 3. Construction where moisture or its freezing will not airspaces.
q DENSE PACK damage the materials.
d CELLULOSE INS 1. Vinyl lap or horizontal aluminum siding applied over
PLAN : 1405.3.1 Class III vapor retarders. Class I1I vapor retard- aweather-resistive barrier as specified in this chapter.
. ers shall be permitted where any one of the conditions in . . . e
. Table 1405.3.1 is met. 2. Br(lick veneer with a clear airspace as specified in this
code.
TABLE 1405.3.1
CLASS Ill VAPOR RETARDERS 3. Other approved vented claddings.
EE ZONE CLASS il VAPOR RETARDERS PERMITTED FOR?
f? Vented cladding over OSB
gs 4 Vented cladding over plywood
= E:; Marine | Vented cladding over fiberboard
gg [ WDCLADDING 4 | Vented cladding over gypsum
| §§§ SPRAY APPLIED VAPOR Insulated sheathing with R-value > R2.5 over 2x4 wall
§§E OPEN MEMBRANE Insulated sheathing with R-value > R3.75 over 2x6 wall
/i
WALL FAMING, Se¢ | Vented, cladding over OSB
Vs STRCT _ ., 1-Vented cladding over plywood
Eéi :' 5 ': Vented cladding over fiberboard
iég & — 4 | Vented cladding over gypsum
E;E 4 Insulated sheathing with R-value > R5 over 2x4 wall
ES ] Insulated sheathing with R-value > R7.5 over 2x6 wall
N
§§§ Vented cladding over fiberboard
< e VERTICAL WD g | Vented cladding over gypsum
A . ég BATTEN SUPPORT Insulated sheathing with R-value > R7.5 over 2x4 wall
&- =" ;E Insulated sheathing with R-value > R11.25 over 2x6 wall
=
g gs ﬁ EEII_\ILSUELgég I|(Ns 7and 8 Insulated sheathing with R-value > R10 over 2x4 wall
é: PLYWD SHEATHING, Insulated sheathing with R-value > R15 over 2x6 wall
W SEE STRCT ]
e For SI: 1 pound per cubic foot = 16 kg/m®.
ég a. Spray foam with a minimum density of 2 1bs/ft* applied to the interior cavity
SECTION §§ side of OSB, plywood, fiberboard, insulating sheathing or gypsum is
- deemed to meet the insulating sheathing requirement where the spray foam
R-value meets or exceeds the specified insulating sheathing R-value.
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ENVELOPE MOISTURE

Sensor Locations
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ENVELOPE MOISTURE

% Wood Moisture Content

20% Wood Moisture

18%
16% Legend right aas
—— LWME:-s1A
Classroom 10B..
__ %WME: #18
14% Classroom 10B.
- LWME : 82A FAS 240
== UWME - 828 EAS 240
12%  UWME - #3A
Admissions 220
LWME - 238
[ Admissions 220
10% %WME : 844 Office 22
—=— LWME - #4B Office 22
Py ’ —— SWME : Exterior'Weaat
~ R el . LR : 8% == %WME - Interior Condi..
&%

4.1.16 7.1.16 10.1.16 1.1.16
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ENVELOPE MOISTURE

Calibrate for Temperature

“...add 1/2% for every 5 °C below 20°C...”

100 °F 20% Wood Moisture

80 °F ¢ % : 18%

60 °F 16%
: Legend right aas
__ BWME: 1A
Classroom 106
fnﬂ“F i 1£IUJ"I:I Lwldﬂ

20 °F 12%
4.1.16 7.1.16 10.1.16 1.1.16
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ENVELOPE MOISTURE

Financial Aid Suite

20% Wood Moisture

18%

16%

14% —

Legend right aas

—— UWME : #2A FAS 240

12% - WWME : #28 FAS 240
== UWME : Extenor'Waat_.
== UWME : Interior Condi_.

10%

8%

6%

4.1.16 7.1.16 10.1.16 1.1.16
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ENVELOPE MOISTURE

Relative Humidity

100%

|

R If il ”r e

il LK ll Y IH'IIN Him

o4 L J 1 . l_...,ill.I. il WAl
__ util, ' _,1 1.'J'u ml q Legend right axis
' 18 : , —w— %RH : #2A FAS 240E_
p— iR B Rl ol G% | iR Caa et
== %LRH Interior Condttion

20%

0%
4.1.16 7.1.16 10.1.16 1.1.16
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ENERGY MODEL
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ENERGY MODEL

* NRELSs Energy-10 was the modeling software - two zone maximum, aimed at light
commercial buildings
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ENERGY MODEL

* NRELSs Energy-10 was the modeling software - two zone maximum, aimed at light
commercial buildings

» There were 7 occupancy types, combined into public and office zones, with schedules
for occupancy, lights, plug loads

gut\ht Bruner/Cott

||
I [ I
mountamn ,
HAMPSHIRE COLLEGE | R.W. KERN CENTER architects and planners



ENERGY MODEL

* NRELSs Energy-10 was the modeling software - two zone maximum, aimed at light
commercial buildings

» There were 7 occupancy types, combined into public and office zones, with schedules
for occupancy, lights, plug loads

» [did pre-processing in Excel for ventilation, lighting, daylighting, and plug loads, and
iterated E-10 to get the “right” output
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ENERGY MODEL

* NRELSs Energy-10 was the modeling software - two zone maximum, aimed at light
commercial buildings

» There were 7 occupancy types, combined into public and office zones, with schedules
for occupancy, lights, plug loads

» [did pre-processing in Excel for ventilation, lighting, daylighting, and plug loads, and
iterated E-10 to get the “right” output

* Heating was post-processed with an estimated COP
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PRE-PROCESSING LIGHTING ENERGY
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PRE-PROCESSING PLUG LOADS
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PRE-PROCESSING PLUG LOADS

 Similar to lighting
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PRE-PROCESSING PLUG LOADS

 Similar to lighting

» W/st continuous for each space (copiers, printers, etc.)
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PRE-PROCESSING PLUG LOADS

 Similar to lighting
» W/st continuous for each space (copiers, printers, etc.)

» W/person based on occupancy type and schedule

1=1 gut\htat Bruner/Cott

mountamn ,
HAMPSHIRE COLLEGE | R.W. KERN CENTER architects and planners



PRE-PROCESSING PLUG LOADS

 Similar to lighting
» W/st continuous for each space (copiers, printers, etc.)
» W/person based on occupancy type and schedule

» W for caté, Clivus, rainwater pump, ettluent pump, UV water treatment, miscellaneous
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PRE-PROCESSING PLUG LOADS

 Similar to lighting

» W/st continuous for each space (copiers, printers, etc.)

» W/person based on occupancy type and schedule

» W for caté, Clivus, rainwater pump, ettluent pump, UV water treatment, miscellaneous

* Energy usage for ERVs calculated based on occupancy and wattage of each unit
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