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TABLE 1203.3
INSULATION FOR CONDENSATION CONTROL

CLIMATE ZONE MINIMUM R-VALUE OF AIR-IMPERMEABLE INSULATION®
2B and 3B tile root only 0 (none required)
1,24, 98, 34, 38 3C R-5
4C R-10
4A. 1B R-15
5 R-20
6 R-25
1 R-30
8 R-35

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

312 2015 INTERNATIONAL BUILDING CODE®

RNAT'UNAI_ c N ﬁ!ll \| q [§] Copyright to, or licensed by. ICC (ALL RIGHTS RESERVED): accessed by Peter Stratton on Oct 8, 2014 12:26:25 PM pursuant to [

Agreement. No further reproductions authorized.
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TABLE A9.2-2 Effective Insulation/Framing Layer R-Values
for Wall Insulation Installed Between Steel Framing

Nominal Depth  Actual Depth Rated R-Value of Effective Framing/Cavity R-Value Effective Framing/Cavity R-Value
of Cavity, in, of Cavity, in. Airspace or Insulation at 16 in, on Center at 24 in. on Center

Empty Cavity, No Insulation

4 3.5 R-0.91 0.79 0.91
Insulated Cavity Penaltj[ Penaltj[

4 3.5 R-11 5.5 50% 6.6 40%

4 3.5 R-13 6.0 54% 7.2 45%

4 3.5 R-15 6.4 57% 7.8 48%

6 6.0 R-19 7.1 63% 8.6 55%

6 6.0 R-21 7.4 65% 9.0 57%

8 8.0 R-25 7.8 69% 9.6 62%

I I I

ASHRAE 90.1-2013 Appendix A
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[SECTION VIEW)

EXTERIOR

A_SEAL
DRYWALL TO
FRAMING

8. SEAL . it
SHEATHING |\

TO FRAMING L

C.EXTERIOR "
AlR BARRIER

D INTERIOR

AIR BARRIER

[SEGTION VIEW)

A SEAL BOTTOM PLATE
TO SHEATHING

B. SEAL GWE TO BOTTOM PLATE

C. SEAL BOTTOM
PLATE TO SUBFLOOR

D. SEAL BAND JOISTTO
SUBFLOOR

E. SEAL BAND JOIST,
TO SHEATHING

F. SEAL ALL PENETRATIONS

EXTERIOR

G. SEAL ALL PENETRATIONS
H. SEAL TOP PLATE TO GWB

EXTERIOR WALL - TOP

Hotes:

A, B. Intent reduce leakage between unconditioned
attic and wall cavities

A. Option: apply drywall adhesive to framing
BEFCORE installing drywall {“screw & glue”)

C. Optons:
- Sheathing with seams sealed {i.e. ply
wood or rigid foam board)
- Fluid-applied/adhesive membrane on
sheathing (i.e. Grace [ Henry products)

D Typically drywall

Responsibilities:

Framing: B, C
Dirywall: &, D

EXTERIOR WALL - PENETRATIONS,
BOTTOM AND TOP PLATE

Hotes:

A, C. Intent: reduce leakage between floor and wall
cavities

B. Intent: reduce leakage between wall cavity and
apariment

B. C. Option: self-leveling subfloor {i.e. gyporete)

E. H. Intent: reduce leakage between floor and wall
cavities

E. Continuous seal of the im'band joist o sheathing,
if a TJI joist seal at top and bottomn

F. G. Includes ducts. pipes, wires, etc.

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

Responsibilities:
Framing: A, C, D, E
Dirywall: B, H
Mech/Elec/Plumb: F, G

19

A SEAL PLUMBING
PENETRATIONS
THROUGH

DRYWALLSUBFLOOR

20

A SEAL SCREW HOLES & UNUSED KNOCK-OUTS

B. SEAL BOX TO DRYWALL

C. SEAL WIRE PENETRATIONS

PLUMBING PENETRATIONS

Motes:

A. Seal all penetrations BEFORE installing cabinetry
and escutcheons

A Intent: reduce leakage between wall cavities and
apartment

Typical plumbing penetrations include:
- Sink faucet supplies & drain

- Toilet supply
- Showerhead stub-out

- Heating supply/retum
- G3as supply
- Sprinklers

Responsibilities:

Drywall: A

ELECTRICAL BOXES

Motes:

A, B, C. Intent: reduce leakage between framing
cavities and apariment

A, B, C. Includes boxes in floors. walls and ceilings

A, C. Options:
- Caulk
- Foam
- Mastic {over entire box)
- Putty pack

Responsibilities

Drywall: B
Electrical: A, C







R402.4 Air leakage (Mandatory). The building thermal
envelope shall be constructed to limit air leakage in accor-

dance with the requirements of Sections R402.4.1 through
R402.4 4.

R402.4.1 Building thermal envelope. The building ther-
mal envelope shall comply with Sections R402.4.1.1 and
R402.4.1.2. The sealing methods between dissimilar mate-
rials shall allow for differential expansion and contraction.

R402.4.1.1 Installation. The components of the build-
ing thermal envelope as listed in Table R402.4.1.1 shall
be installed in accordance with the manufacturer’s
instructions and the criteria listed in Table R402.4.1.1,
as applicable to the method of construction. Where
required by the code official, an approved third party
shall inspect all components and verify compliance.

R402.4.1.2 Testing. The building or dwelling unit shall
be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1
and 2, and three air changes per hour in Climate Zones
3 through 8. Testing shall be conducted in accordance
with ASTM E 779 or ASTM E 1827 and reported at a
pressure of 0.2 inch w.g. (50 Pascals). Where required
by the code official, testing shall be conducted by an
approved third party. A written report of the results of
the test shall be signed by the party conducting the test
and provided to the code official. Testing shall be per-
formed at any time after creation of all penetrations of
the building thermal envelope.
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Occupancy Vacancy




1205.3 Artificial ight. Artificial light shall be provided that
15 adequate to provide an average illumination of 10 footcan-

dles (107 lux) over the area of the room at a height of 30
inches (762 mm) above the floor level.

SECTION 1008
MEANS OF EGRESS ILLUMINATION

1008.1 Means of egress illumination. Illumination shall be
provided in the means of egress in accordance with Section
1008.2. Under emergency power, means of egress illumina-
tion shall comply with Section 1008.3.

1008.2 Illumination required. The means of egress serving
a room or space shall be illuminated at all times that the room
or space is occupied.

Exceptions:
1. Occupancies in Group U.
2. Aisle accessways in Group A.

3. Dwelling units and sleeping units in Groups R-1. R-
2 and R-3.

4. Sleeping units of Group I occupancies.

1008.2.1 Ilumination level under normal power. The
means of egress illumination level shall be not less than 1
footcandle (11 lux) at the walking surface.

C405.2 Lighting controls (Mandatorv). Lighting systems
shall be provided with controls as specified mn Sections
C405.2.1, C405.2.2, C405.2.3, C405.2 4 and C405.2.5.

Exceptions: Lighting controls are not required for the fol-
lowing:

1. Areas designated as secunty or emergency areas that
are required to be continuously lighted.

2 Intenior exit stairways. interior exit ramps and exit
passageways.

3. Emergency egress lighting that 15 normally off.

C405.2.1 Occupant sensor controls. Occupant sensor
controls shall be installed to control lights 1n the following

space types:

1. Classrooms/lecture/training rooms.
Conference/meeting/multipurpose rooms.
Copy/print rooms.

Lounges.

Employee lunch and break rooms.
Private offices.

Restrooms.

Storage rooms.

Janitorial closets.

I AR

'_I.
=

Locker rooms.

=
(=

Other spaces 300 square feet (28 m?®) or less that
are enclosed by floor-to-ceiling height partitions.

'_I
e

Warehouses.

2015 IBC/IECC, WEEB A







Dimming Alternating Lamps

= = - — ---1=-th =

Dimmer Switch —*

a) Control of all lamps/luminalres ¢) Switching middie lamp luminaires Independently
Alternating Luminaires

]

b) Dual switching of alternate rows of luminaries
Source: https://www1.nyc.gov/assets/buildings/pdf/h2g_all.pdf E E BA



1. Overcomplicated Geometry W

2. Design Irregularities

3. Thermal Bridging: Roofs & Walls S h Oou ‘ d

4. Thermal Bridging: Slabs

5. Poorly Detailed Air Barrier Kn OW B ette r

6. No Lighting Controls

7. Improperly Sized HVAC

8. Antiquated Ventilation

9. Oversized DHW Distribution Top 10 Multitamily

o Design Mistakes
10.Poor Communication




H HiHH

/

L g

7" /sy




SHORT-CYCLING
= QUICK ON/OFF
= BAD!

DECREASES:

Efficiency
Durability
Indoor Air Quality
Comfort
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Table 8 Hot-Water Demand and Use Guidelines for
Apartment Buildings
(Gallons per Person at 120°F Delivered to Fixtures)

Prak Minntes Maximum Average
Guideline 5 15 30 60 120 180 Daily Daily

Low 0.4 1.0 1.7 28743 " 6.l 20 14
vicdiumn 0.7 1.7 29 48 80 11.0 49 30
High 1.2 30 5.1 85 145 19.0 90 54
100 | ! ;
90 1+ ’ '

80 -
70 -
60 -
50
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30 |

gal/person, CUMULATIVE

20+
10 4 " A
0
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TIME, h

Fig. 15 Apartment Building Cumulative Hot-Water Use
Versus Time (from Table 8)







1.5" diameter pipe

(sample)
Plark core holes to be 1.5" insulation
large enoudh to allow (sample)

for full thickness of
insulation to pass
through the plank.
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Question #1

Which building shape is easier to build?




Question #2

Which unit layout will result in
the fewest mistakes?




Question #3

Which wall assembly has the highest R-value?

R-20 cavity R-13 cavity + R-5 continuous R-0 cavity + R-10 continuous

)




Question #4

Which balcony assembly has the
least thermal bridging?

i |

Continuous concrete slab Structural thermal break No bilcony




Question #5

Where is the best place to include infiltration
requirements in your documents?

A.Drawings
B.Specifications

» C.Both



Question #6

Which lighting control method is best?

A. None
B. Wall switches
C. Remote vacancy sensors
D. Occupancy sensors on fixtures

E. It depends on the situation!



Question #7/

Which approach to cooling
egquipment sizing is best?

A. Assume 1 ton per 600 square feet
B. Block load calculation with safety factor
C. Room-by-room calculation; equipment sized
»to meet load (and no larger)



Question #8

Which is the best ventilation strategy
for indoor air quality?

A. Operable windows
B. Exhaust + trickle vents
C. Central make-up air unit
» D. Balanced (HRV/ERV)



Question #9

Which factors affect
DHW distribution efficiency?

A. Pipe length
B. Insulation thickness
C. Pump sizing
D. Fixture flow rates
E. All of the above



Question #10

What is the difference between
a successful project and a failure?

COMMUNICATION
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COMPANY PRINCIPLE
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Lead the industry forward. S
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Take Owne rship

Pursue opportunities for building lasting success.
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What are my priorities?

Am | being clear with my design intent?
Have | done this before? Do | know it will work?
What are the long/short-term cost factors?
Am | over-complicating this?

Where are the opportunities for failure?
How is this actually going to get built?
Have | designed in three dimensions?
What did we do right last time?

What did we do wrong last time? A
EEBA
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sklocke@swinter.com

We have over 125 staff across three office locations:
New York, NY | Washington, DC | Norwalk, CT

For more information, visit
www.swinter.com

Steven Winter Associates, Inc.

Improving the Built Environment Since 1972

We Make
Buildings
Perform Better

By providing a whole-building
approach to design and
construction



Thank you!

Join the conversation - HEEBASummit2019

Save the dates for next year:
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