Designing Highly Insulated Envelopes for
Multi-Family Buildings
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Outline (25 mins)

* Challenges in some large high-performance buildings
* High-R Wall Assemblies for Multi-Family buildings
* Partywalls
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Candela Lofts (In Construction)
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Nastasi Architects e

Bijou Properties
Hoboken, NJ

7 Story + Parking

10-Unit Condominium
26,889 ft2 | 1,735 m2 TFA
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Rendering: Nastasi Architects
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Challenge #1: Orientation + Site
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Challenge #1: Orientation + Site
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Challenge #2: Massing
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Challenge #3: Construction

# [ Sheet Detail Psl Value Heat Loss: Actual
Btu/hr-If-F W/m-K (ft) {m) kwh/a
0.012 1121 5828.9

Floors 1,882.3
02/A539 FLR-1 Wall-to-Garage Ceiling @ South Terrace 0.258 0.447 59.9 18.3 578.8
01/A538 FLR-2 Wall-to-Garage Ceiling @ East Balcony 0.072 0.125 53.2 16.2 143.3
01/A536 FLR-3 Wall-to-Garage Ceiling @ Typ. 0.027 0.047 106.0 32.3 107.2
02/A536 FLR-4 Wall-to-Garage Floor @ South Party Wall 0.125 0.216 20.0 6.1 93.6
02/A537 FLR-5 Wall-to-Intermediate Floor @ West EIFS-over-Conc wall 0.012 0.021 268.5 B1.8 120.7

FLR-6 Wall-to-Intermediate Floor @ West EIFS-over-5tud wall 0.012 0.021 152.0 45,3 68.3
01/A537 FLR-7 Wall-to-Intermediate Floor @ Typ. 0.008 0.014 584.3 178.1 175.1
02/A536 FLR-8 Wall-to-Intermediate Floor @ South Party Wall 0.136 0.235 B0.0 24.4 407.5
02/A521 FLR-9 Wall-to-Floor @ Penthouse Roof-Deck 0.014 0.024 113.6 3d.6 59.6
05/A534 FLR-10 Wall-to-Floor @ Bulkhead, Stair Core 0.011 0.019 40.8 12.4 16.8
03/A534 FLR-11 Wall-to-Floor @ Bulkhead, Btwn Elevator Core and Boiler Rm. 0.216 0.374 9.5 2.9 76.5
01/A534 FLR-12 Wall-to-Floor @ Bulkhead, Boiler Rm. 0.028 0.048 33.3 10.1 34.9
Roof & Overhangs 1,104.9
06/A534 RF-1 Wall-to-Roof @ Bulkhead, Stair Core 0.012 0.021 66.9 20.4 30.1
04/A534 RF-2 Wall-to-Roof @ Bulkhead, Btwn Elevator Core and Boiler Rm, 0.052 0.030 9.5 2.9 18.4

RF-3 EIFS-over-5tud Wall-to-Roof 0.012
01/A522  RF-4 Typical MW Wall-to-Roof il Total transmission losses
02/Aa521 RF-5 Wall-to-Roof @ Penthouse Overhang 0.139
02/A521 RF-6 Wwall-to-R East Balcony Overhan 0.080 .

/ ll-to-Roof @ | hang through opaque surfaces:
03/A535 RF-7 Wall-to-Roof at South Party Wall 0.057
54,055 kWh/a

Balconies
01/A538 BAL-1 East Balcony-to-Wall 0.135
01/A539  BAL-2 South Balcony-to-Wall St Total thermal bridge Losses:

5,828 kWh/a (+10%)

Source: BLDGtyp, LLC
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Specific building characteristics with reference to the treated floor area

Alternative
o e 22080 floor area Ez____.$-___________E_,§;ﬂgia,u__m ________ criteria Fullfilled?”
Space heating : Heating demand kWh/(m?a) 14.67 < 15.0 ' :
: i es
| Heating load W/m? 14.73 < : - i | 10.0 y
| o
Space cooling I Cooling & dehum. demand kWh/(m?a) < . 170 il 170
L o o o e e e e e e e e e e e (T e e e e e R —— : yes
Cooling load W/m? 15.14 < : - : 10 :
Frequency of overheating (> 25 °C) % - < - o
Frequency of excessively high humidity (> 12 g/kg) % 3 < 10 yes
Airtightness Pressurization test result ngy 1/h < 0.6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) 102 < 120 yes
PER demand kWh/(m?a) 75 <
Primary Energy Generation of renewable energy _
Renewable (PER) (in relation to pro-jected building kWh/(m?a) 10 =
footprintarea) | | i o E

2 Empty field: Data missing; *-" Mo requirement

With:

Typ Walls: R-40.3 hr-ft>-F/Btu (0.141 W/m?-k)

Typ Roof: R-52.3 hr-ft2-F/Btu (0.108 W/m?-k)

Typ Floor (Over Garage): R-39.4 hr-ft>-F/Btu (0.144 W/m?2-k)
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Insulated Sheathing + Rainscreen Cladding

Images by: BLDGtyp
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Envelope Evaluation
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CONC. FLOOR SLAB —l

POLYPROPYLENE BACKER ROD IN
RELIEF JOINT W/ APPROVED SEALANT

VERSION 1 PSI: +0.1638 Btu/hr-L
27 x the PH recommended value

— Rse=023

|\r—— FACADE MATERIAL

DOW THERMAX XARMOR
—— POLYISO BOARD
R6.50n

INFILL SHIPLAPPED BOARD

N JOINTS WITH EXPANDING FOAM

INSULATION SEALANT WHEN
BOARD JOINT COINCIDES WITH
DEFLECTION TRACK

& 1 N DEFLECTION TRACK INSTALLED
A { AT TOP OF STUD WALL FRAMING,

MIN /4" TOLERANCE

F-°F

Rsi=074 —o=4((

S INTERIOR GWB FINISH
R-0.85fn

BLOWN IN CAVITY INSULATION
R4.2in

CONC. FLOOR SLAB —l

POLYPROPYLENE BACKER ROD IN
RELIEF JOINT W/ APPROVED SEALANT

VERSION 2 PSk: +0.1326 Btu/hr-LF-"F

22 x the PH recommended value

19% Less Heat Loss / Foot
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|~ FACADE VATERIAL

MINERAL WOOL
FIRE-BLOCKING AND
THERMAL BREAK

DOW THERMAX XARMOR
POLYISO BOARD
R-6.50in

INFILL SHIPLAPPED BOARD
JOINTS WITH EXPANDING FOAM
INSULATION SEALANT WHEN
BOARD JOINT COINCIDES WITH
DEFLECTION TRACK

DEFLECTION TRACK INSTALLED
AT TOP OF STUD WALL FRAMING,
MIN 14" TOLERANCE
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Envelope Evaluation
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4 1-1/2" GG SPRAY FOAM IN CAVITY + BLOWN INSUALTION +1-1/2" GG SPRAY FOAM IN CAVITY +1-1/2CC SPRAY FOAM IN CAVITY + BLOWN INSUALTION +1-172 CC SPRAY FOAM IN CAVITY
+BLOWN INSUALTION +BLOWN INSUALTION
R-33.84 R-40.35 R-46.62 R-48.68 R-50.02 R-56.60 R-58.99 R-61.13
PREFERRED ASSEMBLY
Low material usage (highest R/in to meet R-40)
Good drying / vapor profile
Fastener engineering required
17 Rary
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+ 1+1/2" GG SPRAY FOAM IN GAVITY

+BLOWN INSUALTION
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+ 1-1/2" CC SPRAY FOAM IN CAVITY
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Envelope Evaluation
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Hybrid Insulated Sheathing + Interior Batt

KNIGHTWALL VERTICAL CI-GIRT, 18 GAU.,
50 K5I, ASTM1046 ZM40 ZN-AL-MG ULTRA
ANTI-CORROSION COATING, BY KWS

DOW THERMAX INSULATED
SHEATHING

DOW SPRAY PU FOAM

MINERAL WOOL
BATT INSULATION

TAPE FLASHING, TYP.

METAL FLASHING, TYP.

3/8" WIDE REVEAL TYPICAL, TYP.

DOW WEATHERMATE
FLASHING TAPE

BACKER ROD & SEALANT, TYP.

RAIN SCREEN PANEL
RETURN

1

WA AL A

M A AN S

L%?

e

L

L,

Ext.

Int.

- 5/8"GWB

1-5/8" MINERAL WOOL BATT
INSULATION IN STUD BAYS

1" CONTINUOUS MINERAL WOOL

BATT INSULATION
5/8" GWB

WD. TRIM

LIGHT GAUGE METAL FRAMING

2X WD. BLOCKING AROUND WIN. R.O.

EXTEND FLASHING FULL DEPTH

INTO WINDOW OPENING

AIRTIGHT TAPE FROM WINDOW

FRAME TO FLASHING

LOW EXPANSION SPRAY FOAM

TRIPLE GLAZED WINDOW
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Challenge #4: NFPA-285

COMBUSTIBLE WRB?
IBC 1403.5 Vertical and Lateral Flame Propagation.

Exterior Walls on buildings Type |, II, Ill, or IV construction that are greater than
40 feet in height above grade plane and contain a combustible water-resistive
barrier shall be tested in accordance with and comply with the acceptance
criteria of NFPA 285.

COMBUSTIBLE CLADDING?
IBC 1406.2.1 Combustible Exterior Wall Coverings | Type |, Il, lll, IV Construction

On buildings of Type |, II, lll and IV construction, exterior wall coverings (Metal
Composite Material, High-Pressure Laminates, etc..) shall be permitted to be
constructed of combustible materials, complying with the following
limitations....

COMBUSTIBLE INSULATION?
IBC 2603.5.5 Foam Plastic Insulation | Vertical and Lateral Fire Propagation.

The exterior wall assembly shall be testing in accordance with and comply with
the acceptance criteria of NFPA 285.

NFPA 285 is an ASSEMBLY test, not a component test. Substitutions
and changes are NOT allowed. Consult manufacturer’s ESR reports
for allowable assemblies and thicknesses.

16746 bldgtyp



|ICC-ES Evaluation Reports

E S lE[iﬁ\LUATI oN Most Widely Accepted and Trusted
SERVICE

In Cooperation with " Innovation
RESEARCH LABS

ICC-ES Evaluation Report ESR-1659

ICC-ES | (800) 423-6587 | (562) 699-0543 | www.icc-es.org B Lt '::r"f\::fo‘flfz 20021:

. barrier on any or all surfaces (wall or floor/ceiling
SECTION: 07 21 00—THER assembly) in any type of structure. For exterior wall

SECTION: 07 22 00—ROOF AN gppilications, the insulation boards must be attached with

SECTION: 07 25 00—WATER-RESISTIVEE fasteners spaced a maximum of 16 inches (406 mm) on
SECTION: 07 27 00—£ cen_ter in the field and 12 inqhes (305 mm) on center on ’Fhe

perimeter. For cementitious exterior wall coating
a?plications, fasteners for insulation boards thicker than
1'/2 inches (38 mm) must be considered for lateral
resistance to ensure support for the exterior wall coatings.
For interior applications, the insulation boards must be
THE DOW CHEMICA attached with fasteners spaced a maximum of 24 inches
(610 mm) on center along the width of the board and a
maximum of 48 inches (1219 mm) on center along the
length of the board.

REPORT HOLI
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NFPA-285 + Fire Resistance Rating

TABLE 4—ASSEMBLIES FOR USE IN TYPES | THROUGH IV CONSTRUCTION

FRAMING MEMBERS®® INTERIOR SHEATHING"’ EXTERIOR SHEATHING ; max. |
(TYPE X GYPSUM) (TYPE X GYPSUM) llNSULATIONI
Metal Max. Min. Max. Fastener Min. Max. Fastener ITHIB(?K)?JREDSS I
Min. Depth | Min. S_pacmg Thl_ckness S_pacmg Thl_t.:kness S_pacmg (inches) |
(inches) | Gage | (inches) (inch) (inches) (inch) (inches) I I NFPA-285 compliant
1 1 8 at perimeter 1 6 at perimeter | I
3% 18 16 f2 12 in field? f2 ginfield || 12 !\/
I :
; |
1 § 1 4 5 6 at perimeter ||
3/ 18 16 Iy 6 (M 8 in field® I 12 :
i T
|
: I NFPA-285 AND
. 1 : Fire Rated
YA 20 16 *la 8 s g 1 12 -
L
CE—|
TABLE 5—FIRE-RESISTANCE-RATED ASSEMBLIES'? |m—————
3% 18 L FRAMING MEMBERS INTERIOR SHEATHING EXTERIOR SHEATHING : MAXIMUM |
FIRE- Min. Min. Max. Type Min. Max. Type Min. Max. | EPS
RE:E;';:ECE Depth Gage | Spacing Thickness | Fastener Thickness | Fastener |INSBL3':JBON:
(inches) (inches) (inch) Spacing (inch) Spacing® | I
(hrs) (inches) (inches) | TH!CKN ESS I
3" 18 1€ I (inches) |
8o.c.on 6 at : |
1 Type X 5 perimeter | Type X 5 - 1 |
1 3L 18 16 gypsum® Is 12 0.c.in | gypsum la pgnmeter : 4 I
field® 8infield” | 1
Base layer Base layer . i
Two layers at 24 o.c Two layers at 24 0.C | -
2 3" 18 16 of Type X ®ly Face Iagzér of Type X A Face Iayl,re.r : 4 :
gypsum at8o.c’ | 9ypsum at8o.c’ |I I
] |

From: ICC-ES Evaluation Report ESR-1748: STOTHERM ci

18/46 bldgtyp



NFPA 285 Compliant Wall Assemblies
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15-14"

-

578" &" SiE"

i

R-42.91

STEEL 5TUD WAILL
5/8” GWB

CONCRETE FLOOR SLAB

FIRESTOPPING / THERMAL BREAK

CAVITY INSULATION

EXT. GWB

WRB + AIRTIGHT
LAYER

FACADE CLIP

7

M ¥

I e e

MINERAL WOOL CI

VERTICAL STL. GURT

FACADE
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STAGGERED 1-5/8” "
STEEL STUD WALL 3-1/2" STRUCTURAL
STEEL STUD WALL

INSULATION THERMAL BREAK
BETWEEN 5TUD WALLS

I
|
|
|
5/8" GWB
| "";.\
i h
| P!
!
!
!
[ I
| M
I
!
BREAK INTERIOR —/ : !
STUD FRAMING INTO Vl
TWO LAYERS. STAGER s
STUDS TO REDUCE l h
THERMAL BRIDGING } h
i h
| P!
| [
' CONCRETE FLOOR SLAB h
!
FIRESTOPPING / THERMAL BREAK i
| S
| CAVITY INSULATION e
|
|
| ‘-d‘_‘,

MINERAL WOOL CI

VERTICAL 5TL. GURT

|
|
|
|
: Double stud leads to 18%

improvement in performance within
R-50.55 the same wall thickness

FACADE

=
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NVELOPE FACADE CLIP

EXT. MINERAL WOOL CI

VERTICAL STL. GURT

(OPTIONAL)

CAVITY INSULATION

g e ———
9
2
—
. ~ ~_

R-38.79
WITHOUT CAVITY INSULATION

R-50.10
WITH CAVITY INSULATION

bldgtyp
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Typical Wall Assembly

bldgtyp

Source: BLDGtyp, LLC
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Typical Wall Assembly: Airtightness

MASH
»ChALL
EMOVE
AL
MRSene.
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Windows: Thermal Bridging

9 8-76-543-2-101234567891011 12 13 14 15 16 17 18

Bsi = 16.06 'C

f_=0.869

Q... =064%
si{50%)

18(p1 00%= 78%
¢,,.= 62%

Osi = 14.33°C
f =0.811
_ Qo= 72%

(7 = 70%

17 (p100%

Purri= 56%

16

illlI"‘ v

MI(“l’.ng I

=2

6

Boundary Condition q[W/m7 6['C] R[(m™K)/W]

M Exierior, normal -10.000 0.040 -9-5 0 510151415
— Interior, without window/door 20.000 0.250

S try/Model ti 0.000

ymmenoc secin +0.043 W/mk
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Window Sealing (outside and in)




Balcony Thermal Breaks

. . ARl < Bsi = 9.56 C
Boundary Condition q[W/m] 9 C] R[(m -K)/W] N, A
B Exterior, normal -10.000 0.040 ; '1 13 fH5'= 0.652
Bl interior, without window/door 20.000 0.250 AT ' _ aao
B Symmetry/Model section 0.000 Pieny 98%
= 0,
Proo 51%
e 1]
Il Py, 41%
? ..--
{ / l 17 18
. hd;ﬂ)) //

i

13

-8 S4-7T45-5-4-3-2 0123458678 10 12 13 14 15 18 17
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Partywall Seismic Gap

wl? 05
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Schock DF-FS Slab Edge

INT. GWB

INTELLO X AIR/VAPOR RETARDER MEMBRANE
USE PRO-CLIMA 'DUPLEX DOUBLE SIDED TAPE

TO AFFIX TO STL STUDS

— SEAL TO CONC. SLAB WITH PRO-CLIMA
‘CONTEGA-HF' LIQUID SEALANT OR EQUAL

INT.

—— EXTEND MEMBRANE 46" ONTO CONC. SLAB

bldgtyp
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