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CLIMATE COMMITTMENTS

Bowdoin College

Centerbrook Architects 
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CLIMATE 

ZONE 6A

7,353 HDD

297 CDD
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PH low loads 

* RESILIENCY: longevity after a storm with partial buried electrical lines

* EFFICIENCY: Less demand on their solar farm REMOTE LOCATION
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Wind-thrown zone
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CONNECTION TO WATER



TechnologyCOMMUNITY SETTING
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- Shell dominated 

Higher internal gains

Lower internal gains

Direct exhaust for lab
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PHIUS+ 2018 METRICS: LLC

* Space conditioning criteria is dependent on climate zone, building area, and building enclosure area;

critical to leave a buffer in case iCFA changes

PHIUS+ 2018 METRICS: CABINS

- LLC envelope was leading

- Thanks to early modeling PH 

Cabins would require higher 

quality envelope because of 

low internal gains and more 

stringent requirements 

because of building type

IMAGES: THORNTON THOMASETTI
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ApartmentCabinsDry lab
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HUB OF ACTIVITY
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LIVING / LEARNING CENTER 6,290 SF
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CONNECTED TO ITS SURROUNDINGS



Project & Design

Execution and 
Quality Control

Q&A

COMMUNITY SETTING w/ BIOPHILIC CONNECTIONS
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TitleLIGHTING / GLARE
LIGHTING STUDY IN COVE TOOL
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LOW-E GLASS IN A WOODED ARE CAUSES RELECTIONS: CONSIDER / FIGHT FOR BIRDGLASS / FILM
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Self contained air sealed chimney box 

with damper, coaxial direct exhaust 

and air intake
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VRF units

Tempered Air 

supply via ERV
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‘Simple’ fully electric mechanical system:

- Air intake / exhaust with ERV (80% heat, 68% humidity)

- Local VRF heating / cooling

IMAGE: VAN ZELM ENGINEERS

ERV
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1ST FLOOR MECHANICAL ATTIC
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1ST FLOOR MECHANICAL ATTIC



LLC: THERMAL ENVELOPE
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• Cold roof 

Different insulation approaches:

• Warm roof 
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IMAGES: THORNTON THOMASETTI / CBK

• Cold roof 

- save on conditioned volume 

- shorter structural spans

- cheaper insulation type

Interior thermal envelope 

modeled in WUFI

Different insulation approaches:

• Warm roof 

• visual appeal



Envelope

Code Improved / PH

+ 50 %
+ 66 %
+227 %

+A LOT %

+270%

5%
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ENVELOPE
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REALITY W/ STRUCTURE

CONDUIT 

/ PIPES

BLOCKING

OUTLETS

HEADERS
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REALITY W/ STRUCTURE

@24” OC = 7% 
WOOD VS 

INSULATION

@16+” OC = 16% 
WOOD VS 

INSULATION

R-39.3 R-37.0

220% 

MORE

6% 

LESS
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INSULATION

Cellulosic (dense 

pack insulation)

- ceilings 

- cavity walls

XPS

- under slab 

- below grade

- continuous  ext.
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FOCUSSED ON OPERATIONAL CARBON REDUCTIONS, PRE-EMBODIED CARBON DISCUSSION: ENVELOPE WRAPPED IN XPS W/ ALUMINUM ROOFING
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ENVELOPE INSULATION
In-Office materials exploration – embodied carbon discussion
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INSULATION

Cellulosic (dense 

pack insulation)

- ceilings 

- cavity walls

XPS

- under slab 

- below grade

- continuous  ext.

Wood fiber, High density 

mineral wool, EPS, 

Phenolic foam, NGX etc. 

- under slab

- below grade 

- continuous ext.
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INSULATION: REFERENCE WALLS
IMAGE: DUKE ALUMNI CENTER - CBK

RIGID

MINERAL WOOL
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INSULATION: REFERENCE WALLS
IMAGE: NEW CANAAN LIBRARY - CBK

PHENOLIC FOAM

THERMALLY 

BROKEN Z-GIRTHS

LIQUID AIR BARRIER

EXTERIOR 

SHEATHING
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ENVELOPE INSULATION
In-Office materials exploration – embodied carbon discussion

30x

A 

LOT
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Building Enclosure Design

• Enclosure Assemblies

• Exterior Walls

• Slab on grade

• Roofs

• Windows

• Air Barrier Continuity

• Field Performance Testing

• Whole building air leakage 

testing

• Infrared thermography
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Slab-on-Grade Design:

• Floor finish

• Reinforced concrete slab

• StegoWrap 15 mil reinforced vapor retarder

• 4 in. Extruded polystyrene insulation (R-20)

• Crushed stone with radon mitigation system
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EXTERIOR WALL
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Exterior Wall Design Assembly Components:

• Board and Batten Siding

• Ventilated air space (1x4 PT strapping)

• 3 in. Extruded polystyrene insulation (R-15) over shims

• VaproShield SA (air/water-resistive barrier)

• 1/2 in. Advantech sheathing

• 2x6 wood framing with 5-1/2 in. Dense-Pack Cellulose 

Insulation (R-19)

• MemBrain (Smart) vapor retarder and air barrier

• Gypsum wallboard; painted.
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Vented Roof Assembly (Adj Space w/Mech 

Mezzanine)

• Standing seam metal panels

• Self-adhering roof membrane underlayment

• 5/8 in. plywood

• Wood trusses (ventilated cavity)

• 18 in. Loose-fill cellulose insulation (R-60)

• MemBrain (Smart) vapor retarder

• Gypsum wallboard; painted

A

A – Vented Ridge B – Vented Eave

B
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Roof Assembly (Multi-Purpose Room)

• Standing seam metal panels

• Clad-Gard SA/MA Metal underlayment

• 4 in. nailboard insulation w/plywood (R-21)

• V-Force Vapor Barrier Membrane

• 5/8 in. T&G Advantech sheathing

• 2 in. nominal T&G wood deck

• Trusses and acoustic panels
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Base of wall 

BASE OF WALL
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Air barrier plane
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Base of wall 
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WINDOWS

• Salamander BluEvolution 82 uPVC windows

• Operability: fixed, tilt-turn, tilt

• Triple glazed IGU with applied muntins

• Double low-e (#2 and #5 surfaces)

• Argon-filled (90% argon)

• Thermally-improved spacer (Swisspacer)
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• PHIUS+ 2018 requirements for airtightness: 0.06 cfm/sq ft @ 50 Pa

• Test 1: 0.088 cfm/sq ft @ 50 Pa (January 2020)

• Test 2: 0.084 cfm/sq ft @ 50 Pa (March 2020)

• Test 3: 0.066 cfm/sq ft @ 50 Pa (June 2020)

• Test 4 (final): 0.053 cfm/sq ft @ 50 Pa (July 2020)

• We recommend preliminary tests during construction, when repairs 

are easier.
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Positive Pressurization

Neutral Pressure
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