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 fieldapplied closeetell cavityfill polyurethane

foam, developed a pressurized theatrical fog quality assurance
technique and protocol, and has designed and constructed a
net-zero energy research structure |
Antarctica. He has four energy
Related U.S. patents.




HCF foam and panel/SIP experience

First spray foam project was in 1970
CMU Engineering research project on SIP bond stretifii2
Foam panel/solar manufacturing from 1973 to 1979

Foam contracting from 1979 to 2009

I Developed the method for injecting closeedll foam on site, ~1,000
projects, installed ~ 3 million pounds of foam

I Over 100 new Iinstallations including numerous SIP remediation project

5. Foam and building enclosure consulting from 2009 to presen
I Foam panel project planning Problem diagnostic& QA inspections

6. Noteworthy foam projects include:

I The Big Dig, 4 American Ski Grande Hotels in the Northdeistero
energy panelized weather station in Antarctica (SIPs¢, Guggenheim
Museum

7. Two US patents and two published technical papers related t

foam panel products and installation quality assurance
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1. My first SIPs



My first SIPs project1974
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Steelskin SIPs

RolHformed galvanized steel FIP SIPs on
new pedestrian bridges in Bosterd975

Glued rubber cap seals at the standimg panel joints




Steelskin SIPs

Mattapan Elementary School- 1976



50-yearold left over SIPs

North Thetford, VTz 1975 - today



ADMISSION

$2.00 Adults $500 Families
$1.50 Students & Senior Citizens

Exhibition free to Conference
Registrants and
Workshop Participants.

PARTIAL LIST OF EXHIBITORS

DAYSTAR

KALWALL

SOLCOST . R et il i R e £
SUNWORKS i i, : T 2
RHO SIGMA . : b . ) ! R Y ] ;
NATURAL POWER RN % : eptember 9-11 1977
CLIVUS MULTRUM g Y X e A L% L S '
. n L . Hartiord Civic Center
ACORN STRUCTURES : < S ; ) S e

C. P. CHEMICAL CO . '

CONSOLAR SYSTEMS

SOLAR AGE MAGAZINE

WORMSER SCIENTIFIC

ATLANTA STOVE WORKS

NORTHEAST UTILITIES

HARTFORD COURANT

SOCIETY FOR SAVINGS

GRUMMAN ENERGY SYSTEMS

SUNEARTH SOLAR PRODUCTS

SOLAR DESIGN ASSOCIATES

BROOKHAVEN NATIONAL LABS

GROUNDSTAR ENERGY SYSTEMS

SOLAR ENGINEERING MAGAZINE

TOTAL ENVIRONMENTAL ACTION

CONNECTICUT AIR CONDITIONING

NORTHEAST ELECTRICAL TESTING

CONNECTICUT REFINING/

HOMESTEAD HEATING-COOLING

ERDA-SOLAR DIVISION H.U.D

SOUTHERN NEW ENGLAND TELEPHONE

UNITED TECHNOLOGIES CORPORATION

RESOURCE TECHNOLOGY CORPORATION

Sat. 10am-10:30 pm
Sun. 10am-7pm

The BTU Exhibition is designed to bring under
one roof all the energy saving options available
on the market today.
Exhibits include: solar, wind, & wood products
& services, energy conservation information,
waste conversion equipment, energy efficient
appliances, insulation materials, window & glazing
products, electrical load management
& off-peak control equipment.
For further information contact: NESEA & -
P.0. Box 541 Brattleboro, Vermont 05301 BTU Exh\b\l—jsiéﬁum
e . NewvEngland-Sotr
e -
> i
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The first NESEA Conference - 1977
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Stucco-embossed galv. steel SIPs




Governor DuKakis at the grand opening - 1976




2. What are SIPs



What are SIPs?

TYPICAL SIP CONSTRUCTION

Interior
Sheathing

Foam Core

Exterior
Sheathing

Courtesy SIPAT Structural Insulated Panel Association



What are SIPs?
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3. How are they
made?



How are they made?

. Two skins with a foam core

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

. SIPs can be glued or foamedplace (CMU research
1970)

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

. Nailbaseproducts have only one skin and are not
structural¢ they require continuous support but have
the same air sealing issues as SIPs



SIPg a.k.a. sandwich panels

Nailbaseproducts have
no tension side;
therefore, they are non
structural and must be
supported continuously.

B e ~ Drywall as the tension
-~ ' side skin does not
= provide spans as long as
OSB or metal skins.

Doublesided EPS SIPs can
span from 8 to 24 feet.



Vented Laminated Nailbase Panel

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

Courtesy Building Science Corp.



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.

Lyme, NH, 1987



OEM PUF SIP processing

-.a:ﬁ--;'-l'—".._.

—— =%
— = QA monitors with fault
protection capabilities have

been in use since 1954

Cutront Status 101 001100 26 Exe

We 07/22100
123750

CRIMP linesBetter
QA than orsite spray
foam or sitebuilt
wall assemblies




4. What are they
made of?



What are they made of?

A Skinsc 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

A Cores; Typically made of various types of foan
Insulation¢ PUF, EPS, and Polyiso

A Adhesives are required if the SIP is not foame
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. Structura
additiona

3. Preinstal

skins on both sides provide
diagonal bracing for the frame.

ed framing at the rough openings

carries the weight of windows and doors and
allows attachment of the trim.



5. How are they
Installed?
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The Installation steps

Sizethe SIPsand cut out the roughopenings
Installthe light framing

Installtermite shields

Attachthe SIPdo0 the framing

Sealthe paneljoints

QAthe joints



Preparing the SIPs

Cutting SIPs to size



Light framing at rough openings

Routed panel edge with Routed panel edge ready
light framing at rough for light framing at rough
openings opening



Light framing at rough openings
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Figure 23. Rough Opening for Window.
The penmelers of window apenings are rouied
aut 1 42" and two-bys installed. The sill and

freader Shiadnld ovarian s mismbars, &5 Shown,

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

asid F2NJ I c¢é
depth.

Courtesy Green Mountain Panel



Light framing integrated in SIP roof:

Roof Panel shop drawings
showinglet-in outriggerdor

overhangs to save SIP costs T | = :
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Winter panels spaced
I LILINRE® ¢ €|

Termite shield at base of
panels near grade
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SIPs can be
Installed on or
beside the
deck. Beside
the deck
Insulates the
rim joist.

~T shop drawing

Installing the SIPs

5/8" PADDING

12" DR WALL

TIMBER FRAME

WINDOW OPENING

WIRE CHASES

SHOE PLATE

Courtesy Vermont Frames



Installing the SIPs

8" WALL PANEL —— oooome .
4 POST oo oo e .
2X4 BAND JOIST — e J

\ § 1" SETBACK
SKIRT BOARD I SETE
F.LP. SEALANT -
8" CONC. WALL

3 1/2" FOUND. INS.

2X10 FLOOR JOIST

SILL DETAIL

8" WALL PANEL —

4" POST coe e =

2X4 BAND JOIST ——--

SKIRT BOARD

F.l.LP. SEALANT

I
_ =
M 1" SETBACK
ON SILL
=T

8" CONC. WALL

3 1/2" FOUND. INS.

2X10 FLOOR JOIST

SILL DETAIL

T shop drawing




Wiring chases in laminated SIPs

N

CKSAS nQ GARS Kot AP K O&F



Wiring SIPs

SAVE PLUG W/ OSB SKIN TO REINSTALL
AFTER WIRING 1S COMPLETE USING FOAM
& PANEL SEALANT TO SEAL UP.
IMESE 3 = FIELD DRILLED TOP PLATES
E JRILLED F ATES
FLOOR SILL PLATE CHASE CUT OUT TO PASS

FROM SIP WALL TO BELOW FLOOR.

WALL PANEL

AN LT
LR e PR

ELECTRICAL WIRING

CLUT IN ELECTRICAL BD)’—ll'

4" HOLE CUT W/ HOLE SAW
FIELD DRILLED BC‘TTOM;’II

PLATES WHERE REQUIRED

Setting the SIP on the deck does

not seal or insulate the rim joist Courtesy SIPA (Structural
Insulated Panel Association



Electrical plan and shop drawings

OCTAGONAL BOX

DOUBLE GANG BOX
WITH SINGLE PLASTER
I

WIRING KEY: [1] SINGLE GANG BOX
DOUBLE GANG BOX
[4]

@ Sitadrilled hole

FT shopdrawings

T shopdrawings Electrical Plan



