
Henri Fennell, CSI/CDT

Henri is an architect and building envelope specialist with over 
forty years of experience in the construction industry.  He was a 
pioneer in the solar industry, introduced the installation 
technique for field-applied closed-cell cavity-fill polyurethane 
foam, developed a pressurized theatrical fog quality assurance 
technique and protocol, and has designed and constructed a 
net-zero energy research structure in 
Antarctica.  He has four energy-
Related U.S. patents.  



1. First spray foam project was in 1970

2. CMU Engineering research project on SIP bond strength - 1972

3. Foam panel/solar manufacturing from 1973 to 1979

4. Foam contracting from 1979 to 2009
ï Developed the method for injecting closed-cell foam on site, ~1,000 

projects, installed ~ 3 million pounds of foam

ï Over 100 new installations including numerous SIP remediation projects 

5. Foam and building enclosure consulting from 2009 to present
ï Foam panel project planning --  Problem diagnostics & QA inspections

6. Noteworthy foam projects include:
ïThe Big Dig, 4 American Ski Grande Hotels in the Northeast, Net-zero 

energy panelized weather station in Antarctica (SIPs), The Guggenheim 
Museum

7. Two US patents and two published technical papers related to 
foam panel products and installation quality assurance

HCF foam and panel/SIP experience
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1. My first SIPs 



My first SIPs project - 1974

Bucky master solid Zome in progress
Wooden panel press



Steel-skin SIPs

Glued rubber cap seals at the standing-rib panel joints

Roll-formed galvanized steel FIP SIPs on 
new pedestrian bridges in Boston - 1975



Steel-skin SIPs

Mattapan Elementary School - 1976



50-year-old left over SIPs

North Thetford, VT ɀ 1975 - today



The first NESEA Conference - 1977



Stucco-embossed galv. steel SIPs

U-Conn test data for 3 collector targets

MK III evacuated tube 
target produced steam 
ς absorption chilling



Governor DuKakis at the grand opening - 1976

CPC solar collector panels



2. What are SIPs? 



What are SIPs?

Courtesy SIPA ï Structural Insulated Panel Association



What are SIPs?

Compression side

Tension side

Shear

Tension side

Compression side



3. How are they 
made? 



a. Two skins with a foam core

b. SIPs with two skins are structural and can span 
between supports (drywall is marginal)

c. SIPs can be glued or foamed-in-place (CMU research 
1970)

d. The length of the span is determined by the panel 
thickness and the bond strength of the layers

e. Nailbase products have only one skin and are not 
structural ς they require continuous support but have 
the same air sealing issues as SIPs

How are they made?



SIPs ς a.k.a. sandwich panels

Nailbase products have 
no tension side; 

therefore, they are non-
structural and must be 

supported continuously.

Double-sided EPS SIPs can 
span from 8 to 24 feet.

Drywall as the tension-
side skin does not 
provide spans as long as 
OSB or metal skins.



Vented Laminated Nailbase Panel

Courtesy Building Science Corp.

Photograph 8: Vented Foam PanelτThe upper panel 
surface is OSB that acts as a nail base for shingle and other 
roofing systems.



Lyme, NH, 1987

How are they made?

Interior finishes can be 
attached to custom SIPs 
or to the frame before 

the SIPs are installed on 
top of the finishes.



OEM PUF SIP processing

QA monitors with fault 
protection capabilities have 
been in use since 1954

CRIMP lines - Better 
QA than on-site spray 
foam or site-built 
wall assemblies



4. What are they 
made of?



What are they made of?

ÅSkins ς metal, drywall, manufactured wood, 
thermoformed plastics like KYDEX, Norel, and 
Royalite.  Other finishes can be attached to the 
SIPs or to the frame prior to installing the SIPs.

ÅCores ς Typically made of various types of foam 
insulation ς PUF, EPS, and Polyiso

ÅAdhesives are required if the SIP is not foamed-
in-place.



What are they made of?

1. Structural skins on both sides allow SIP 
attachment without thermal bridging and 
provide fastening for cabinets and trim 
everywhere.

2. Structural skins on both sides provide 
additional diagonal bracing for the frame.

3. Pre-installed framing at the rough openings 
carries the weight of windows and doors and 
allows attachment of the trim.  



5. How are they 
installed? 



The installation steps

1. Size the SIPs and cut out the rough openings

2. Install the light framing

3. Install termite shields

4. Attach the SIPs to the framing

5. Seal the panel joints

6. QA the joints



Preparing the SIPs

Cutting SIPs to size



Light framing at rough openings

Routed panel edge ready 
for light framing at rough 
opening

Routed panel edge with 
light framing at rough 
openings



Light framing at rough openings

The panel edges must 
be routed out around 
an opening to receive 
light framing.  The 
framing must be sealed 
into place during or 
after their installation.

A panel router can be 
ǎŜǘ ŦƻǊ ŀ ҁέ ƻǊ ŀ м ѹέ 
depth.

Courtesy Green Mountain Panel



Light framing integrated in SIP roofs

Roof Panel shop drawings 
showing let-in outriggers for 
overhangs to save SIP costs

F-T shop drawings

Gable end

Eave side



LǘΩǎ ŀƭƭ ŀōƻǳǘ ǘƘŜ ŘŜǘŀƛƭǎ

Termite shield at base of 
panels near grade

Winter panels spaced 
ŀǇǇǊƻȄΦ ҁέŀǇŀǊǘ

F-T shop drawing



Installing the SIPs

Courtesy Vermont Frames

SIPs can be 
installed on or 
beside the 
deck.  Beside 
the deck 
insulates the 
rim joist.

F-T shop drawing



Installing the SIPs

F-T shop drawing



Wiring chases in laminated SIPs

¢ƘŜǎŜ пΩ ǿƛŘŜ {Ltǎ ƘŀǾŜ нΩ-лέ hΦ /Φ ǎǘǳŘǎ



Wiring SIPs

Courtesy SIPA (Structural 
Insulated Panel Association)

Setting the SIP on the deck does 
not seal or insulate the rim joist



Electrical plan and shop drawings

F-T shop drawings

S    Site-drilled hole

Electrical Plan

F-T shop drawings


