Section 5

BUILDING ENVELOPE



What are My Options for
Envelope Compliance?

o |[ECC General Prescriptive Approach
— <40% of gross wall area 1n vertical fenestration
— < 3% of gross roof area in skylights

« ASHRAE/IESNA Standard 90.1-2007 -
Building Envelope Trade-off Option

— Section 501.2 requires 90.1 to be used in its
entirety (envelope, lighting, mechanical). In
previous versions It was not required to be
applied in “entirety.” IECC could be used for
some sections (e.g. lighting) and 90.1 for others.

 Total Building Performance Approach



Climate Zones—2009 IECC
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Section 5.4.1 — Climate Conditions

> EXterI Or Condition Value

Summer, Design Dry-bulb o
eI e
CoNitiof

Degree Days Heating (base 65) 1371

Degree Days Cooling (base 50) 7534 7357




Section 5.4.3.4 - VVestibules

e SSPC responded to question - If a vestibule is
conditioned, then by definition this
conditioned space needed a further vestibule
and so on.

 In Section 5.4.3.4 the definition of building
entrance has been revised to include vestibules
and clarifies the requirements and exceptions
for vestibules.



Section 5.4.3.4 - VVestibules

“A door that separates
conditioned space from
the exterior shall be
protected with an
enclosed vestibule,
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vestibule equipped with = | |
self-closing devices.” pp—



Section 5.5.3.1.1 — High Albedo Roofs

e Also referred to as Cool Roofs

« Applies to low slope roofs up to 2:12
— Minimum total solar reflectance of 0.70
— Minimum thermal emittance of 0.75

The sun’s 5
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Solor Reflectance:
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rodaate ohsorbed heot

Some heat is absorbed by the roof
and transferred to the building below




Section 5.5.3.1.1 — High Albedo Roofs

 Standard now Iidentifies the Cool Roof
Rating Council (CRRC) program as a way
to establish a common and uniform
evaluation to determine compliance.

 Verification of a roofing product is
available through two means:
— A “label™ that may be placed directly on the

product, on the wrapping or container, or on the
manufacturer’s technical literature and

— The Cool Roof Rating Council’s Web site
directory (http://www.coolroofs.org).



Prescriptive Approach

e Changes to IECC Tables 502.2(1) and (2)

— Tables are separated by occupancy type
e Group R occupancies use “Group R” column

* Non-Group R occupancies use “All other”
column



TABLE 502.2(1)
BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
- 1 2 3 EXCEPT MARINE AND MARINE 4 6 F 8
CLIMATE ZONE All other [ Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other l Group R | All other | Group R | All other | Group R
Roofs
;‘;}Z‘ﬂ;“c‘l‘égi“‘“]y R-15ci X R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-20ci ‘ R-20ci | R-25ci | R-25ci | R-25¢ci | R-25ci
Metal buildings (with R-13 + R-13 + R-13+ R-13 + R-13 + R-13 + R-13 + R-19 + R-11 + R-19 +
R-5 thermal blocks#®)| R19 | R19 | "pigt | pyst | gy | RA9 ) Ry | RO pAST | ORI TR | ORI TR R0 | Rae | Rio
Attic and other R-30 R-38 R-38 R-38 R~38 R-38 R-38 R-38 R- 38 R-38 R-38 R-38 R-38 R-38 R-49 R-49
Walls, Above Grade
Mass NR R-5.7ci R-5.7ci ‘ Rf7t6ci ‘ R-7.6ci R-9.5¢ci | R-9.5¢i | R-11.4ci | R-11.4ci | R-13.3¢i | R-13.3ci | R-15.2¢i | R-15.2¢i | R-15.2¢i | R-25ci R-25¢i
s R-13+ R-13+ R-13 + R-13 + R-19 + R-19 + R-19 + R-19 +
b iz 2 A = = L 3 =
Mesal brallfins Bl | B8 ) Bele | kelo | RelS L RS ] BB | B | Bl | RS | meded | RS | R R-5.6ci | RS6ci | R-56ci
= R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+
iy i RI3 | RBB | R | 756 | Ra3sei | R75ci | 75 | R%5ci | R75ci | R7.5¢i | R2.5ci | R75ci | R7Sei | R1S6ei | RIS | Ro18.8ci
Wood framed and R-13+ R-13+ R-13 + R-13 + R-13 + R-13+ R-13 R-13 + R-13 +
other | Ry s 8 | R RE | RE | B page | nsgs | oe 75 | R75 | R75ci | +7.5c¢i | R-156ci | 15.6ci
Walls, Below Grade
|
Below grade wall? NR NR NR NR NR NR NR R-7.5¢ci | R-7.5ci r R-7.5ci R-Tgci / R-7.5ci | R-7.5¢i | R-10ci R-7.5¢ci | R-12.5¢i
Floors
Mass : ‘ NR ‘ NR R-6.3ci R-8.3ci R-6.3ci R-8.3ci R-10ci | R-104ci | R-10ci | R-12.5¢i | R-12.5ci | R-14.6¢i | R-15¢i ‘ R-16.7¢i | R-15¢i | R-1 6.7_’i
deiilitiauimg NR NR R-19 R-30 R-19 R-30 R-30 R-30 R-30 R-30 R30 | R30° | R-30 R-30° | R-30° | R-30°
| Steel/(wood) | | | |
Slab-on-Grade Floors
: - : 8- 8
| R-10 for R-10 for l R-10 for | R-15 for | R-15for | R-15 for | R-15 for | R-20 for
Unheated slabs NR NR NR NR NR NR NR 24 in. NR 24 in. 24 in. 24 in. 24 in. 24 in. 24 in, 24 in.
below below below | below below below below | below
R-7.5 for | R-7.5 for | R-7.5 for | R-7.5 for | R-10 for R-10 R-15for | R-15for | R-15 for | R-15 for | R-15 for | R-20 for | R-20 for | R-20 for | R-20 for | R-20 for
Heated slabs 12.in. 12 in. 12 in, 12 in, 24 in. 24 in. 24 in. 24 in. 24 in. 24 in, 24 in, 48 in. 24 in. 48 in. 48 in. 48 in.
below below below below below below below below below below below below | below below below below
Opaque doors
73Winging U-070 | U-0.70 | U-0.70 | U=0.70 | U-0.70 | U=0.70 | U-0.70 | U=0.70 |U-070 | U-070 | U-070 | U-050 | U050 | U-0.50 | U-0.50 'tJ —0.50
Roll-up or sliding U-145|U-145 | U-145|U-145 | U-145 | U=-145 | U-050 | U-0.50 ‘ u-0.50 1 U-0.50 | U-0.50 | U- [7).750 ‘ U-0.50 ‘ U-050 | U —_().Sﬂ U-0.50

For SI: | inch =254 mm.

¢i = Continuous insulation. NR = No requirement.

a. When using R-value compliance method, a thermal spacer block is required, otherwise use the U-factor compliance method. [see Tables 502.1.2 and 502.2(2)].

b. Assembly descriptions can be found in Table 502.2(2).

¢. R-5.7ciis allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertically and 48 inches or less on center horizontally, with
ungrouted cores filled with material having a maximum thermal conductivity of 0.44 Btu-in./h-f> E,

d. When heated slabs are placed below grade, below-grade walls must meet the exterior insulation requirements for perimeter insulation according to the heated slab-on-grade construction.

e. Steel floor joist systems shall to be R-38.




TABLE 502.2(2)

BUILDING ENVELOPE REQUIREMENTS~-OPAQUE ASSEMBLIES

D_ESEHIPTION

REF‘_ERENEE _

Standing seam roof with single fiberglass insulation layer.

This construction is R-19 faced fiberglass insulation batts draped
perpendicular over the purlins. A minimum R-3.5 thermal spacer block is
placed above the purlin/balt, and the roof deck is secured to the purlins,

R-13+R-13
R-13+R-19

ASHRAE/IESNA 90.1
Table A2.3 including Addendum “G”

Standing seam roof with two fiberglass insulation layers.

The first R-value is for faced fiberglass insulation batts draped over purlins.

| The second R-value is for unfaced fiberglass insulation batts installed parallel
to the purlins. A minimum R-3.5 thermal spacer block is placed above the
purlin/batt, and the roof deck is secured to the purlins.

R-11+ R-19 FC

ASHRAE/IESNA 90.1
Table A2.3 including Addendum “G”

Filled cavity fiberglass insulation.

A continuous vapor barrier is installed below the purlins and uninterrupted by
framing members. Both layers of uncompressed, unfaced fiberglass insulation
rest on top of the vapor barrier and are installed parallel, between the purlins.
A minimum R-3.5 thermal spacer block is placed above the purlin/batt, and
the roof deck is secured to the purlins.

WALLS

ASHRAE/IESNA 90.1
Table A2.3 including Addendum “G”

R-16, R-19

R-13+R-5.6ci
R-19 + R-5.6 ci

Single fiberglass insulation layer.

The construction is faced fiberglass insulation batts installed vertically and
compressed between the metal wall panels and the steel framing.

ASHRAE/IESNA 90.1
Table A3.2 including Addendum “G”

| The first R-value is for faced fiberglass insulation batts installed
perpendicular and compressed between the metal wall panels and the steel
framing. The second rated R-value is for continuous rigid insulation installed
between the metal wall panel and steel framing, or on the interior of the steel
framing.

ASHRAE/IESNA 90.1
Table A3.2 including Addendum “G”




Building Envelope Trade-off

» Unique values for Non-Residential,
Residential and Semi-Heated



Opague Element Requirements

TABLE 5.52  Building Envelope Requirements for Climate Zone 2 (A, B)*
Nonresidential Fesidential Semiheated

Opaque Elements Aszembly Insulation Assembly Insulation Assembly Insulation
Maximum Ain. E-Value Maxinyum Min. E-Value Maximum Min. B-Value

Insulation Entirely above Dieck U-0.048 R-20.0c.i. U-0.045 R-200 c.i. u0.z218 R-3.8 ci.

Metal Building L-0.065 R-19.0 L-0.065 E-15.0 U-0.167 R-6.0

Attic and Other U-0.027 R-38.0 L-0.027 E-380 1-0.081 E-13.0
Walls, Above-Grade

Mass U-0.151* R-5.7 c.i” U-0.123 R-7.6ci 1-0.580 NR

Metal Building U-0.113 R-13.0 0113 E-13.0 0124

Steel-Framed U-0.124 R-13.0 0064  R-130+R-7.5ci. U0.124

Wood-Framed and Other L-0.089 R-13.0 L-0.028 E-13.0 U-0.089
Walls, Below-Grade

Below-Grade Wall C-1.140 MR C-1.140 NR C-1.140

Floars
Mass U-0.107 U-0.087 U032z
Steel-Joist -0.052 0052 U-0.069
Wood-Framed and Other -0.051 U-0.033 U-0.066
Slab-On-Grade Floors
Unheated F-0.730 NR F0.730 NR F40.730 NE
Heated F-1.020 R-T.5for 12 in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in.
Opague Doors
Swinging L-0.700 U-0.700 U-0.700
I"L:-nswinﬂ 1-1.450 10,500 U-1.450




Fenestration Requirements

Femestration Aszsembly  Assembly Max. Aszembly Aszembly Max., Assembly  Assembly Max.
b Max. T SHGC Max. U SHCGC Max. U SHCGC
Vertical Clazing, 0% —40% of Wall
Nonmetal framing (all) b U-0.75 U-0.75 L-1.20

Metal framing U-0.70 U-0.70 U-1.20

(curtainwall/storefront)® SHGC-0.25 all SHGC-0.25 all
Metal framing (entrance door)®  U-1.10 U-1.10 U-1.20
Metal framing (all other)® U-0.75 U-0.75 L-1.20

Skight with Curh, Class, % of Roof

- 5.0%

Skvlight with Curb, Flastic, % of Boof




Section 5.5.4.4.1- Perm. Shading Devices

« Exception (b) of Section 5.5.4.4.1 allow users
to take credit for window overhangs. A
multiplier may be applied to the SHGC based
on window shade geometry.

 \WWindow overhangs are defined as opague
permanent projections that will last as long as
the building itself.

» Exception also provides clarification on how
the credits would apply to louvered overhangs
and to partially opague overhangs.



Permanent Shading Devices

SHGC Multiplier
(All Orientations ~ SHGC Multiplier
Except North- (North-Oriented)

O‘fﬁCE‘ Oriented)
A

Projection Factor




Commissioning

« Section 5.9 - Building Envelope
Commissioning

— For projects larger than 50,000 sf conditioned
area, except heated only warehouses and
semiheated spaces, detailed instructions for
commissioning building envelope systems (see
Appendix E) shall be provided by the designer
In plans and specifications.
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