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Learning Objectives

1. Review building enclosure design best practices

2. Demonstrate effective methods of controlling air movement through
assemblies and discuss the impacts on energy performance

3. Discuss common products details used for thermal control, focusing on the
differences between cavity insulation and continuous insulation

4. Using case studies and project details, demonstrate unique considerations and

for the five control layers A
EEBA




Control Layers
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Rainscreen — Sheds the Majority of Water A" > &

2. Drainage Plane — Water Resistive Barrier (WRB), moves. water away from
substrates (flashing, weeps)

Air Barrier — Prevent Air Leakage

Thermal — Prevent Conductive Energy Loss

5. Vapor Barrier — Prevents Warm Humid Air from reaching a Cold Surface and

Condensing
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Rainscreen - Cladding

Masonry
Brick/CMU/Cast Stone (Anchored Masonry Veneer)
Thin Brick/Cultured Stone (Adhered Masonry Veneer)

Fiber Cement Panels/Siding

Wood/Synthetic Wood Panels/Siding/Trim

Metal Panels/Trim

High Pressure Laminate Panels

EIFS

Cement Plaster




Masonry
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Directly Attached

Panels/Siding/Trim —
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Panels/Siding/Trim — Sub Framing Attached

»
kb Sl y f -
s, - i = z’_-, » ¥

3 '/ .;.. » V




EIFS/Cement Plaster

5/8" TYPE X GYPSUM BOARD —
VARIABLE PERMEABILITY \
VAPOR RETARDER —

6" METAL STUD — \\

FILL STUDS W
lNSULATIONQR 19;:
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BARRIER MEMBRANE
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Water Management Design

Barrier Systems
Water Management by a continuous, impervious surface
Vulnerable to any defects (continuity) in the cladding surface
Relies on sealant at transitions

Drainage Systems

Durable cladding resists bulk water penetration
Continuous backup waterproofing layer (can also function as air barrier)

Rainscreen Systems

Pressure Equalized
Back Ventilated




Barrier Systems

:;l .
Mass Masonry | | i
| i :"gl
Cast-in-Place concrete f——_ﬁ -
rl
Coating -
Architectural Precast Concrete Panels R
—
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Drainage Systems

Masonry Veneer

Adhered Masonry Veneer

Panels/Siding/Trim

Cement Plaster
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Rainscreen Systems

Lightweight
panels
and joints deflect
most of the
ralnwater

s

Ventilated cavity
gliminates the
remainder of
the moisture by
natural drainage
and evaporation




Barrier Systems
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Systems
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Attachment Design

Discrete Anchor Systems

Ties

Masonry Veneer/Siding/EIFS
Limited thermal bridging
Consider fastener penetration through water/air barrier
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Attachment Design

Girt Systems
Panel Systems
Some thermal bridging
Provide improved detailing at penetrations
Combining clips and girts can improve thermal performance
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Attachment Design

Adhered Systems
Thin masonry veneer/ Cement Plaster
Difficult to incorporate continuous insulation

Adhered Stone Masonry -
Top Coat -

Base Coat -

Integrated Metal Lath and

Drainage Plane System °

Sensitive to installation environmental faCctors wmmm e caviss

Steel Washer with Engineered
Fasteners Installed (Per

ASTM) *7° OC Max Vertically

and 24" OC Max Horizontally

2" Rigid Insulation -

Fluid or Sheet Applied

Weather Resistant Barrier

Exterior Grade Sheathing -

Steel Stud -

Insulation Fasteners
Spaced 16" Max Vertically

and 16” Max Horizontally ~

With Self-Sealing Washers

Weep Screed -

Concrete Base -




For Cladding Finish Systems: Girts

Galvanized Girts

Desc |;pjvrwr|

mermal elficiency

SWA: 43%-53%

pe
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53% for Steel backup
43% for CMU backup

Standard Product

Fiberglass Girts

Descriphion

Hberglass guls are
installec and used
the some way oz
lymcal melal z-qirt
The fibergiass
matedal reduces
thermal bridging

Themmal etliciency
per SWA 91%-95%
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91% tor Steel bockup
95% for CMU backup

Example Products:

Green Girt-Simpla Z

Thermoset Resin
Girts

Descripfior

These girts have o low

Made

resin

L 'ela's slee
96% for Sleel backup
96% for CMU backup
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Example Produc!s
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Galvanized Metal
Clips

46% tor Steel backup
59% for CMU backup

Standard Product

Attachment Design

For Cladding Finish Systems: Clips

Stainless Steel Clips

Description

Replacing
galvanized steel clips
with stainless stael
ones can greafly
reduce the themal
conduchivily.

Ihermal efficiency
per SWA: 63-74%

[ |
|
T =
63% for Steel backup

74% for CMU backup

Example Products.
A-Clip. MFSSCHAN

Aluminum Clips

Pescrphior
Aluminum <lips are
ght weight and
strong. Tl

» alternalive

COMosiy
to traditional metal
clips

1l efficiency

per SWA; 38-52%

387% for Steel backup
52% for CMU bockup

Fiberglass Clips

(
Af
Description

Fiberglass clips have
a much lower
thermaol
fransmitfarice
coefficient than any
metal eguivalant

Thermal etficiency
perSWA: 64-79%

[ |
|
L
4% for Steel backup

79% for CMU bockup

Example Products

Thermal Stop Clips

67% for Steel backup
80% for CMU backup

Cascada Clip




Galvanized Steel
Brick Ties

Descripticn

of product.

3l efficiency

SWA, 75-84%
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75% for Steel backup
84% ior CMU bockup

Standard Product

Stainless Steel Brick
Ties

¢
less conductive fhan
galvanized steet lies,

Thermal efficiancy
par SWA: 87-93%

8
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87% for Steel backup
93% for CMU backup

Exgmple Products
2 Seal Tie Thermal,
Oniginal Pos-1-Tia

Attachment Design

For Brick Veneer Systems: Ties

Thermal Break Brick
Ties

yescription

Tharmai efficiency

per SWA. 88-94%
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88% for Steel backup
94% for CMU backup

Basalt Fiber Wall
Ties

; fﬁ)f |

Description

Basall liber s o
matesial made from
fine fibers of basalt
They tend o be
stronger and lighter
than stainless steel
wall Hes and much
less themmally
conductive:

Example Products;
Teplo Ties, Galen Wall
Ties

Connectors
\/L J
Description

> can be
d prior to iguid
oir bamier

ation, so Qs

Connector

For Brick Veneer Systems: Angles

Typical Shelf Angle

Description

Therma | efficiency

per SWA 58'69%

58% for Steel backup
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Stand-off Shelf
Angle

Deascription

This stand off shelf
angle allgws
insulation lo be
installed behind it
The bracket can be
used with readily
available shelf
angles

Themmal efficiency

parSWA: 73-81%

YL ) B A<

73% for Steel backup

81% for CMU backup

Example Products,
FAST (Fero Angle
Support Technology),

Shelf Angle with
Thermal Break

petween the

ingle and t

Thermal efficiency
per SWA: 63-74%

63% for Steel backup
74% for CMU backup




Detailing the Control Layers

Continuity of Control Layers
Readability — clearly communicate the intent

Durability — select materials appropriate for the life of the building
Maintainability — consider frequency and effort of maintenance

Sustainability — consider impact on the environment

Liability — shortcomings in the above can contribute to costWion
EEBA
B R



Detailing the Control Layers

FﬁTFkMSMFTFRmDETNL

pepeuos™ 7

WALL SECTION THROUGH N
6 STORY SHAFT (NITS 201-60

L g




Detailing the Control Layers




Detailing the Control Layers




Detailing the Control Layers
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Condensation Control

 Why does condensation form on the
outside of a cold drink in the summer?

Dew point!




Detail Moisture Vapor Control Strategy

* First condensing surface must be above dew point
temperature of ambient air

 Thermally broken windows

* Control indoor humidity conditions, specify:
Proper local ventilation

e Construction moisture!




What is Dew Point?
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Psychometric Chart

Warm air can hold more moisture
than cold air

The dew point is reached when the
air is cooled to the point of saturation
(100% Relative Humidity)

When this occurs we call it

condensation A
EEBA




Cold Weather Condensation

e Can occur when warm moist interior air
contacts cooler surfaces such as windows

 Condensation forms when the surface
temperature is below the dew point
temperature for the interior air




Prevent Condensation

* Raise the temperature of the condensing surfaces

 Add a vapor retarder to inhibit the moisture from reaching the
condensing surface

* Lower the interior space relative humidity

 Reduce the interior “moisture loading”




A

Infiltration: air movement into the building
Occurs in areas of negative pressure inside the building

Exfiltration: air movement out of the building
Occurs in areas of positive pressure inside the building

-

irflow in Buildings

Stack

Plumbing '
%

Chimney

X

Exfiltration Rim Jotst

Air Leakage from Inside to Qutside @ —]

Infiltration
Air Leakage from Outside to Inside

Kitchen
Exhaust n

éerior \/

Openings
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Air Flow in Buildings

3 Main Driving Forces:

e Stack effect

 Mechanical effect

* Wind effect




Air Flow in Buildings

B
(((( / ((((((
Wind Driven Air Flow Stack Effect Mechanical Equipment EEBA



Air Sealing Priorities

 Stop the Stack Effect!

* Go after biggest holes first, duh

* Top of the building is usually first priority

* Base of the building is next

* Center of building last, if even necessary




Methods of Heat Transfer

* Heat is a form of energy

* When heat moves from place to place, it is referred to as “Heat Transfer”

* Heat Transfer occurs in three ways:
* Conduction
* Convection
* Radiation




Heat Transfer

Conduction

* Occurs when heat energy moves through a solid or fluid material
* Energy is transferred from one molecule to the next

* Examples of conduction:




Heat Transfer

Conduction




Heat Transfer

Convection

 Convection occurs when heat is carried
from one place to another

e Convection requires a “fluid medium”
(i.e. a gas or liquid)




Heat Transfer

Convection

* Convection in homes usually occurs when air in the house moves around
due to temperature gradients

 Warm air is lighter (i.e. less dense) than cold air

* Cold air falls, warm air rises




Heat Transfer

Convection Loops

* When convection occurs in an enclosed space, the air (or fluid) will
circulate around the space as it is heated and cooled, this is referred to as
a convective loop

* Examples of places where convective loops could be found . . .?




Heat Transfer

Radiation

* Heat radiates to cold surfaces. Must be an air gap between the two
bodies.

* Examples of places where radiation effects can be found ... ?




Air Barrier & Thermal Barrier
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Air Barrier & Thermal Barrier




Air Barrier & Thermal Barrier
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Air Barrier & Thermal Barrier




Air Barrier & Thermal Barrier
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Air Barrier & Thermal Barrier

il

s Ao DR ALADS <
~ o s Ay DI AP MO0 =3 WO SO s
s v cormy s T MLGRELMA S AL DDA RN 3 T N e e Bo
SO e~ B3 RAED RO (AT . e Ee NI SIS %3  SRSOUPMAMRIGomGL LN MO
— G T T =) 43 s ene NS IS WD SN ROk MASERA, AN N
WA S no mircm WA DTS A
e R O L T A B R M ek R — "'..“......'.’.'._....



Air Barrier & Thermal Barrier
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Air Barrier & Thermal Barrier
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Air Barrier & Thermal Barrier

Common Walls
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1" GYPSUM LINER PANELS @ EA.
SIDE OF PARTY WALL (TYP)
SUPPORTED WBREAKANAY
CLIPS @ 24" O.C HORIZ. ¢ VERT,
(PROVIDE VERTICAL BLOCKING
AS REQUIRED

1" AIR SPACE @ EACH SIDE OF
PARTY WALL (TYP.)

2x4 NOOD STUDS @ 16" O.C.
(EFFECTIVELY FIRESTOPPED)

3-1/2" SOUND ATTENUATING
FIBERGLASS INSULATION

1 LAYER 5/8" IR. GNB.,
EACH SIDE

BASE ® EA. SIDE OF
FPARTITION AS SCHEDULED

Air Barrier

Demising Walls

(PLAN VIEW)
EXTERIOR / CORRIDOR
A. SEAL GAP BETWEEN WALLS
/B. SEAL PENETRATIONS
|
ORI
\

C. SEAL DRYWALL TO FRAMING

DEMISING DOUBLE WALL AT
EXTERIOR / CORRIDOR WALL

Notes:

A, B, C. Intent: reduce leakage between exterior /
corridor wall and demising wall / interior partition

A. Options:
- Expanding foam
- Plywood, drywall or rigid foam board with
edges caulked

A. Mineral wool or fiberglass batts are NOT
acceptable as an air barrier

C. Option: apply drywall adhesive to framing
BEFORE installing drywall

Responsibilities:

Drywall: C
Mech/Elec/Plumb: A, B




Vapor Control

Air Control Layer

Vapor Control Layer

Thermal Control Layer Cladding  se————)

Control Layer

Structure




Vapor Control

Class | .<0.1 perms e.g. polyethylene sheet, sheet
metal, or aluminum facing.

Class Il. 0.1 - 1.0 perms e.g., faced batts, and some

vapor control paints.

Class I1l. 1.0 - 10 perms e.g. latex or enamel paints.




Vapor Retarder Definitions

Permeance [perm]: the rate that moisture vapor moves through a given construction layer
for the given thickness

Permeability [perm in]: the rate that moisture vapor moves through a given construction
material at a standard thickness (1 in or 1 cm)

Permeance = Permeability + Layer Thickness




Vapor Retarder Definitions

Example:
A certain type of SPF has a permeability of 1.2 perm per inch

A) What is the perm rating of 1.5 inches of SPFA?
B) What vapor retarder class does this fall under?

Answer:
A) Permeance = permeability + layer thickness
Permeance = 1.2 perm in/1.5 in = 0.8 perm

Class lll: 1.0 < perm <=10 perm
B) Class Il: 0.1 < perm <=1.0 perm
Class I: <=0.1 perm




Vapor Control

Code: CZ 1-3, 4A, 4B: No Interior Vapor Control is required (or recommended) on the
interior side of framed walls

Wood sheathing and plywood: 10 perms (very permeable) might allow drying to outside
OSB: 2 perms becomes more of a Vapor Retarder as it gets wet.




Vapor Control

EXTERIOR WALLS
(2015 IBC): CZ 5-8, Marine 4: Class | or Il Vapor
. H . H TABLE 1405.3.2
Retarders SHALL be provided on the interior side of CLASS il VAPOR RETARDERS
frame walls. ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR:*
Vented cladding over wood structural panels
, Vented cladding over fiberboard
U N LESS Ma:nc Vented cladding over gypsum
Continuous Insulation meets the required R value sulated sheabing with R-value 2 R2.3 over 2 ¥ 4 wall
] ) el Insulated sheathing with R-value = R3.75 over 2 * 6 wall
than a Class Il (latex paint) VR is allowed (Class | & Il Vented cladding over wood stractural pancls
Vented cladding over fiberboard
ShOU|d not be allowed l) 5 Vented cladding over gypsum
Insulated sheathing with R-value = RS over 2 = 4 wall
Insulated sheathing with R-value = R7.5 over 2 = 6 wall
Vented cladding over fiberboard
6 Vented cladding over gyvpsum
Insulated sheathing with R-value = R7.5 over 2 = 4 wall
Insulated sheathing with R-value = R11.25 over 2 = 6 wall
7 and 8 Insulated sheathing with R-value = R10 over 2 = 4 wall
an Insulated sheathing with R-value = R15 over 2 = 6 wall




Thermal Barrier & Vapor Control

Tinterface= Tindoor-[(Tindoor-Toutdoor) x (Rcavity/Rtotal)]
I 0\ Ok for some gut check math but Avg. temp is too arbitrary
Dry < Vuxbve] /[ OF
* 10-15% RH at 70°F = T
i |'I“ klll. .
|| \ Average Dall},/FTemperature Minimum Recommended Exterior Cl R-Value
‘. ) | De%lan(eb R21 Stud Cavity R15 Stud Cavity
R / 34° \ R4 R3
S Dy b me“' - e R5.5 R4
9550 RH ok 75°F ﬁ [~ \SseRy
N 30° R7 RS ,
Washington, DC~ CZ 4
\ 28° / R8.5 R6 .
Baltimore, MD ~ CZ 4
\26/ R 10 R7
Worcester, MA~ CZ5
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Thermal Barrier & Vapor Control

No vapor control required on the interior side of framed wallsin CZ 1, 2, 3, 43, 4b
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Thermal Barrier & Vapor Control

Plant hardiness zones are moving North at the rate of 13 miles per decade

1 9 90 Zone 2 N Zone 11 A
EEBA
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TABLE 402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®
T

6RAWL
GLAZED WOOoD MASS BASEMENT®| SLAB‘ SPACE®
CLIMATE | FENESTRATION | SKYLIGHT” | FENESTRATION | CEILING | FRAME WALL | WALL FLOOR WALL R-VALUE WALL
ZONE U-FACTOR® U-FACTOR SHGC"® R-VALUE R-VALUE R-VALUE'| RVALUE | R-VALUE | & DEPTH | R-VALUE
2009 IECC 1 1.2 0.75 0.30 30 13 | 34 13 0 0 0
2 0.65 0.75 0.30 30 13 4/6 13 0 0 0
3 0.50 0.65 0.30 30 13 5/8 19 5/13 0 5/13
4,\:"‘?6“ 0.35 0.60 NR 38 13 510 | 19 013 | 10,26t | 1013
arme B B i
5 and ; h
Marine i 0.35 0.60 NR 38 | 200r13+5° ) 1317 | 30 10/13 | 10,2t | 10/13
6 0.35 0.60 NR 49 ] 200r13+5" ) 1519 | 30¢ 1519 | 10,4ft | 1013
7and 8 0.35 0.60 NR 49 21 19/21 | 38 15/19 | 10,4ft | 10/13
e TR e e e = e —
BASEMENT® | SLAB® "
CLIMATE | FENESTRATION [SKYLIGHT® | . SAZE0 | CEILING | crah2Smai | wac | FLoor | BAS N e SPACE
ZONE | UFACTOR® | UFACTOR | “gygene | AVALUE| “pvatue | mvaLue | FYALUE| pvarue |sDEPTH| WA
2018 IECC ] NR 0.75 0.25 30 13 3/4 13 0 0 0
2 0.40 0.65 0.25 38 2 4/6 13 0 0 0
3 032 0.55 0.25 38 200r 13+5°| | 8/13 19 S/ 0 S/13
4 except 0.32 0.55 0.40 49 200r 13+5"| | 8/13 19 10/13 | 10,21t [ 1013
Marine
Jand 0.30 0.55 NR 49 | 200r 135" 1317 | 30¢ 15/19 | 10,2t [ 15/19
Marine 4
6 0.30 0.55 NR 49 Taor 13+10"| 1520 | 307 15719 | 10,41t | 15/19
7and 8 0.30 0.55 NR 49 |20+5"or 3410 19721 | 38 15/19 | 10,41 | 15/19
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TABLE 1405.3.2
CLASS Il VAPOR RETARDERS

ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR:*

Vented cladding over wood structural panels

Vented cladding over fiberboard

Vented cladding over gypsum

Insulated sheathing with B-value = R2.5 over 2 = 4 wall
Insulated sheathing with R-value = R3.75 over 2 = 6 wall

Marine

Vented cladding over wood structural panels

Vented cladding over fiberboard

5|_ Vented claddine over eyvnsum
| —

Insulated sheathing with R-value = R5 over 2 = 4 wall
Insulated sheathing with R-value = R7.5 over 2 = 6 wall

2015 IBC

“TTTITCU CTaUaIE Over Hoer o
Vented cladding over gypsum

6 Insulated sheathing with R-value = R7.5 over 2 = 4 wall
Insulated sheathing with B-value = R11.25 over 2 = 6 wall
Insulated sheathing with R-value = R10 over 2 = 4 wall

T and 8

Insulated sheathing with R-value = R15 over 2 = 6 wall




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control

{Vapor barriar on thi

,
n-

a6 from Inslde

witll between Trash
3 57 ind Electrical Rooms™
A i J A-38 l ‘ 11
11 ! A-541
381 ‘ | i1 |
== —r g | ‘ A ‘« | _} 7
3 MmO [T T ‘ (WL T W 7 — —— o 3 A-381
M (I s Y ax (l,-) . - Y e e T s 2L ( ,} LS ( s s el ,‘L‘. ,.':"-:l ey ») |
. o1 is i T == ==l
,__._._.._..._._._...:._' - eemm ; s i s o~k e e S L T TS e et = R 1 I i
e il i s o O e o =
g i 0 A ) NI
= -l ; ' : : et ] R ¥
' | it § | _ | i i
'. = (--4 H ) i (=5 L] R p— i :
i . | oy y an ﬂ-u/ s I 1
1 s N~ — i
i . o oz EHREA RTINS (48 REEI RO e L Sl O e S T === 4 —r——— - .’ :
‘ ir ' & : | i rl = : Zra . | |
o D 5. | e = N
! : m | - 2 e et
i —— L V| = SN |
| e | : (= | F~a
| : L = i L o
| | I e o)
[ | | | e ©
................. ,L' 30 “_._ PRI VS W RO S b e e e (T3 o
| A-348 | [ [ "_"‘"' 2 | ANIT ) Tl 1 IIE E 1 ll‘Ei 1 i & ST G - o
A-348 ? B - = 8
ARN-12TH FI ONR PLAN N B 0]
(0]
(©)
A

Ide al porch

3

B T

]
|
L




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control

P L
™
i T
‘wEEE
g6l

! g: B8 B

A

=

Photo: Pavel Bendov



Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control




Thermal Barrier & Vapor Control

2015 IBC

TABLE 1203.3
INSULATION FOR CONDENSATION CONTROL

CLIMATE ZONE MINIMUM R-VALUE OF AIR-IMPERMEAEBLE INSULATION®
2B and 3B tile roof only 0 (none required)
1, 2A, 2B, 3A, 3B, 3C R-5

4C R-10

4A, 4B R-15

3 R-20

6 R-25

7 R-30

8 R-33

a. Contributes to, but does not supersede, thermal resistance requirements for attic and roof assemblies in Section C402.2.1 of the miernational Energy

C:'Jﬁ.‘i'rl’:'f'l'af!.r}ﬂ (_.'ﬁ.[ff.

EEBA
B R




Thermal Barrier & Vapor Control

DETAILS FOR A THICK ROOF

Rigid-foam insulation installed above the roof assembly can create
an energy-smart roof. With three layers of 1va-in. polyisocyanurate
insulation above the sheathing and approximately 9% in. of cellulose Roof underiayment
insulation in the rafter cavities, the roof shown here has an R-value of
approximately 63. The three layers of foam help to seal air leaks, but
to make this assembly perform well, you need to incorporate some
unconventional details.

Maetal roofing is shown here. Other types of roofing work as
well. Check asphakt-shingie warranties to make sure hot roofs
are accep to the Facturer

Self-adhesive membrane

Ya-in. OSB or plywood for securing roofing

Three layers of 1vs-in. rigid insulation with
staggered seams. Tape the seams of the final
. For polyiso or XPS, use contractor’s
tape or foil tape. For XPS, use canned foam.
To make the assembly even tighter, tape or

foam all of the layers.

¥h-in. structural roof sheathing

Long screws penetrate the
rafters to secure the top
layer of sheathing.

Cavity insulation
Common rafter

\— Celling joist

Continuous bead of sealant

\ Expanding spray-foam sealant
1¥-in. rigid-insulation sheathing

The fasdla should be installed before the
peet-and-stick roof membrane so that
the membrane can wrap over the fascia
by at least ¥% in. To provide solid nailing
for the fascia, install 2 stack of beveled-
edge 2xds or 2xbs at the eaves.

To maintain a continuous air barrier, install
scraps of rigid foam as wind blocking between

e e T B Credit: Green Building Advisor

about ¥z in. to allow room for the expanding




Vapor Control

ELEMENTS OF A LARGE MULTIFAMILY PASSIVE HOUSE BUILDING

MULTIFAMILY CONSIDERATIONS

CONTINUOUS INSULATION & |
THERMAL BRIDGE-FREE

ENERGY RECOVERY VENTILATION Energy Recovery Ventilation
\\ EY Determining the right system for any

CONSTRUCTION ’ :
| \ = S project can be challenging. There are pros
\ \ | and cons to both central and
\ decentralized systems, A certified Passive
. FRESH AR EXHAUST AR House consultant can help the project
L). . = team decide which system is best for your
HIGH PERFORMANCE DOMESTIC H(

)T WATER building.

WINDOWS & DOORS

v ; Domestic Hot Water

= = N In large scale multifamily buildings in the
' ) US the majority of DHW systems are

central systems with recirculation loops

wi

1m =

A
R

=T g : :* and high efficiency, natural gas water
{ - - - ~ heaters. Minimizing pipe lengths and
| Lf L EFFICIENT LIGHTS & optimizing pump sizes and insulation are
- APPLIANCES essential to meet the rigid Passive House

] primary energy and cooling thresholds.

.
EEEESEEE
)

AIRTIGHT ENVELOPE S § I3 : | Efficient Lights & Appliances
[ | ‘.. " |, Multifamily projects face special
’ | : challenges here because they must run
19 = corridor and egress lighting 24/7. They are
- . < also faced with a greater number of
| - 5 ! g t 5 appliances per square foot compared with

l 8 4 ; ORE A single family homes. Both of these factors
=1 result in increased cooling and primary
energy demands. The use of controls and
daylighting should be incorporated
wherever possible to reduce energy use.
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Vapor Control

SUMMER
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s Exhaust
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Thank you!

Join the conversation - HEEBASummit2019

Save the dates for next year:

S W W —
@ 1IGH PERFORMANCE
OME SUMMIT 2020

EEBA.

EEBA




Resources

http://www.swinter.com/wp-content/uploads/SWA High-Performance-Walls-Handout.pdf

http://www.swinter.com/wp-content/uploads/SWA-MultifamilyAirSealingGuide-Masonry.pdf



http://www.swinter.com/wp-content/uploads/SWA-MultifamilyAirSealingGuide-Masonry.pdf
http://www.swinter.com/wp-content/uploads/SWA_High-Performance-Walls-Handout.pdf

Durability & Comfort

*Ductwork thermal losses can range from 10-45%

*Interior ducts locations may impact cost, aesthetics and envelope loads

2
Ducts in dropped ceiling I I
4 _. Ducts in vented attic

Ducts in modified truss Ducts between floors EEBA

in attic I I




Durability & Comfort

Ducts deeply buried under
loose-fill insulation

Ducts with R-8 insulation
encapsulated in 1.5 in of
ccSPF running above the
truss chords

Flex duct with R-8
insulation encapsulated in
1.5 in of ccSPF

— Duct-boot connection

I/ over ceiling supply
register encapsulated in
1.5 in of ccSPF

Gyp. board ceiling

Truss lower chords
Y EEBA
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Temperature

How ventilation waorks

1. Fresh air is fed o the system vio Airborne pollutants

o axtanasd wak vant. WAIn an
aptann! sr/ground sourcs
geothanmal heat sxcharger, ths hoat
cxchangers use gecthenmad energy to
pre-temper outsics &r bafors it

Warmed Fresh Air
Stale Air to Living Space

"

writars the sysbee

2. The Zohinder CorvoAl vantilation
device recovarn up 1o 95% of the

« Warms incoming winter air g::led
(or the reverse) N

wnergy o the wxtract sk and

retume it to the frush o, This can be

humidified. dehurmidfied. heoted and
cooled using ocptional componants

3. The Zehnder ComfoFresh air
distnbation system channels
aptsnaly termpered tresh air to
PAdhicuE recms as naedsd ang
vorits satract mr 1o the outsics
The air wolurme can be adjusted
ndmduxly for each room

« Good to remove humidity

* Good for favorable
humidity levels in & out

Banefits

® Continuous supply of fresh o

® Saves eneegy heough et
recovery

» Fatako propenty value by
praventing rrdcee

& Fromotes good haalth

® Profects against outside noise

= Gevamment aubaidized
(O amlect markets)

Cold Fresh Air from
Outdoors
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MERYV Rating Chart
Synuieue meulg, 1£-00 . e, ©

14 90-95% >88%  |Most Tobacco Smoke Smoking Lounges 12 pockets
p m ay use
Commercial Buildings|lofted or paper media.

70-75% >95%  |1.0-3.0 pm Particle Size Superior Residential Bag Filter- Nonsupported
Legionelia microfine fiberglass or
synthetic media, 12-36 in. deep, 6-
" 60-65% >95%  |Humidifier Dust Better Commercial Buildings |12 pockets
Lead Dust

Box Filter- Rigid Style Cartridge
Filters 6 to 12° deep m ay use

10 50-55% >85% Milied Flour lofted or paper media.
Auto Emissions Hospital Laboratories

Pleated Filters- Disposable,
8 30-35% >80%  |3.0-10.0 pm Particle Size Commercial Buildings extended surface area, thick with
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Particulates: It’s Not Just Dirt
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B Fluorinated Chemicals
E3HE]
Chemicals

" Fragrances

B Phthalates
Phenols
B Flame Retardants
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Particle Size (in Microns)
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Multi-family
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