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Lighting and Daylighting

Natural Light as a Historical Resource

M 40,000 years (or more)?

B Good example of how much we
tend to forget or to ignore what
we learned in history

M Solar is not 100% free, but maybe
the least costly energy available




Daylighting History in IECC

IECC 2004-2009 Optional; Fenestration at 40% vertical, 3% skylighting

M2000 Fenestration varies —10-50%; 3% skylights;
U-factors vary; no daylighting requirements

M2004 No daylighting requirements
H2006 No daylighting requirements
M2009 No daylighting requirements;

505.2.2.3 requires ‘independent’ automatic
lighting control if daylighting provided
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Construction Documents

C103.2 Information on Documents (2 NEW in 2015)

2012 Details shall include,
but not be limited to

2015 Creates Details List

1. Insulation materials; R-values
W “insulation materials and their 2. Fenestration

R-values; fenestration U-factors .

¢ . 3. Area-weighted U- and SHGC factors
and SHGC's; area-weighted U- J
factor and SHGC calculations; 4. Mechanical system design, control
mechanical systems and 5. Mechanical, SWH system/equipment
equipment types, sizes and types, sizes, efficiencies
efflagnqes; economizer 6. Economizer descriptions
description; systems and controls; .
duct sealing, duct and pipe 7. Equipment & system controls
insulation and location; lighting 8. Fan motor HP, controls
fixture schedule with wattage 9. Duct sealing; duct & pipe insulation

and control narrative; and

air sealing details” 10. Lighting fixture schedule; narrative

11. Location of daylight zones on
floor plans
12. Air sealing details

Important Definition Changes

Section C202

" Above-Grade Wall —
See C402.2.1- (15%)

® General Lighting
" Fenestration

v Vertical

v Sloped

v Dynamic glazing
= Skylight (15°->30°)

® Vijsible transmittance
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Applicable Definitions

C202; IBC 2404.2*

M Vertical Glazing
v’ Changes to 90.1 definition

M Sloped Glazing *

v'IBC 2404.2 Safety Glazing

M Visible transmittance [VT]
v'drives SHGC

B Dynamic glazing

B Undefined:
v'Sidelighting
v'Toplighting

Managing Lighting

Through Design and Control — C405

HBasic Design Goal:
Safely and effectively
illuminate all general and
specific use(s) in building
spaces / areas

v General lighting
v’ Task lighting
v'M.O.E. illumination

B Exterior and interior




Lighting Controls - Basics

Basic Concepts: Lighting Controls

B Manual lighting controls
v Light reduction
B Additional control
v T.0.D. switch devices
v/ Occupancy sensors
v' Override control
B Daylight zone control
v Manual
v’ Automatic
v Multi-level

M Dedicated applications

Lighting — Manual Control (Mandatory)

C405.2.1.1 Interior Lighting Controls

B Manual control of separate
spaces with status indication

M Exceptions:

v’ Continuously lit security or
emergency area

v Stairways, corridors, M.O.E.

5/5/2016
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Managing Natural Light

Through Design and Control — C402.3

M Daylighting Scope:
All illumination uses
where lighting energy
can be effectively and
safely reduced with
natural lighting
sources and controls

v" Using practical building
design solutions,

v’ Adding daylight-
responsive controls
where achievable.

Glazing Strategies

Taming Natural Lighting — Intensity & Glare

M Coatings/films - SHGC

W Shading - PF

M Diffusion — Obscured

M *Redirection - Light shelf

M *Refraction films — (new)
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Glazing Strategies

Taming Natural Lighting — Redistribution

MW *Refraction films — (3M new product)
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Lighting Reduction Controls (Mandatory)

C405.2.1.2

B Manual light reduction control
by at least 50% In a reasonably
uniform manner

v" All lamps or luminaires
v' Dual switching: alternate rows
v Individual switching

M Exceptions:

One room, one luminaire

Occupancy sensor control

Spaces using < 0.6 w/sf

Spaces with daylight-responsive =

automatic controls

Eight specific use spaces

ANRNENRN

<

Lighting Controls (Mandatory)

C405.2.2 Additional Lighting Controls

W Automatic time switch control
B Occupancy sensors

M Daylight-responsive control

B Exceptions
v Sleeping units
v Patient care spaces
v Safety & security spaces

v' Continuous utilized spaces




Additional Lighting Controls
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C405.2.2.2 Occupancy Sensors

M Spaces > 300 sf

M Switch off after 30 minutes of
non-occupancy

Additional Lighting Controls

M Classrooms

B Meeting rooms

B Lunch/break rooms
M Private offices

B Restrooms

M Storage rooms

M Custodial closets

C405.2.2.3 Daylight Zone Control

W Max. 2,500sf lighting zone

M Independent control; either
manual or automatic

M Can be continuous dimming

M Can be multi-level stepped
dimming controls

v Where daylight exceeds
general lighting, a power rating
reduction to < 35% must be
achieved
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Mars Hill Maine

Lighting Power - Basics

Basic Concepts: LPD by Type of Use

M Limits allowable power
M Basically LPD x A
v" Of building
v Of space
B Special Exceptions
v Means of Egress
v’ Safety/security
M Rules for how to calculate
B Exempt Lighting
v’ 14 categories

11
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Lighting Density

C405.5.1 Connected Lighting Power Assumptions
Tables C405.5.2 LPD Values
HLine voltage — lighting
v'E26/other screw base: max. W
v'Fixture rating, other luminaires

v

v'Low Voltage — transformer or
system rating

H Exceptions for 14 lightin

Lighting Power Densities

C405.5 Indoor Lighting Power Allowances (ILPA)

LPD by Use and Occupancy

I Automotive facility
m33 BU|Id|ng Area Types Convention center 1.2

B Unlisted — similar use Courthouse 12

LPD Space by Space

m 93 Space Types Courthouse
. Lo Courtroom 1.90
W 2 Atrium listings Confinement cells 1.10
Judge chambers 1.30

B Unlisted — similar use

12
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Lighting Power Density Calculations

C405.5.1 Connected Lighting Power

(1) Building Area Method
BLPD x 3 Actual Floor Area

B Mixed uses - sum separately

B There are 14 Exceptions > ]

v Exception for Casino Gaming &
Areas cannotbe foundin |

either interior ILPA Table .

Lighting Power Density Calculations

C405.5.1 Connected Lighting Power

(2) Space-by-Space Method
BLPD x Area of Space and

B> Area 1 LP, area 2LP, etc.;
divide by total floor area

13



Lighting Power Density Changes

C405.5.2 Table C405.5.2

B Conforms with 90.1-2013
ILPD changes

B Two new Building Type Options:
v 5densities INCREASED
v’ 26 densities UNCHANGED
v 0 densities DECREASED

B Space-by Space densities also
change

B Toplighting and Sidelighting

B Combines lighting; new Tables

B Adds occupancy sensor controls
v Locker rooms, warehouse aisleways
v' Control 50% reductions

https://www.ashrae.org/standards/90 1 2010 2013Addenda.pdf

Lighting Notes

Table C405.5.2(2) Notes - Additional Lighting for Specific Areas

B Four Merchandise Uses
B Vehicles, sporting goods,
I.  Products unlisted below

Il. Vehicles, sporting
goodes, electronics

I1l. Artwork, furniture,
clothing, cosmetics

IV. Jewelry, crystal, china

B Switched separately

5/5/2016
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Lighting Notes to Table C405.5.2(2)

€405.2.3 Specific Application Dedicated Controls

Dedicated and Master
Separate Lighting Control

M Display / Accent
Lighting

Ml Case Lighting

M Hotel Sleeping Units
M ndividual task lights
HFood warming

H|ighting education

5/5/2016

15



5/5/2016

Daylighting Definitions

C202

B Adjacent to vertical fenestration
v'15 ft. primary daylight area width
v'2 ft. side coverage

BUnder skylights:

v/ 215 ft. + skylight width

ENot mentioned
v'Transom; clerestory
v Ends of partitions
v'Aperture

Glazing: What Counts? As What?

Basic Daylighting to Illluminate Interiors

Windows? Skylights?

MONITOR

SAnTOOTH SRYTICHIT

CLERESTORY

16
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Daylighting Controls - Basics

Basic Concepts: Daylight-responsive control

M Natural light responsive B Immediate response to natural

M Control lighting reductions light changes with no delays

B Multiple orientations sensing

B May be multi-level or by
individual fixture

Measuring Daylight Opportunities / Problems

Solar Insolation “PATHFINDER” Tool

Sets for:
M Latitude

H Orientation

Determine:
M Bright sky
M Sun Angles
M Shading

17
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Daylighting

C202; IBC 2404.2* Skylight and Sloped Glazing Definitions

IECC Definitions: Daylighting

C202; IBC 2404.2*

MVertical Glazing [> 60° *]
v’ Changes to 90.1 definition

WSkylight [< 600 *]

W*Sloped Glazing [> 15°] per
IBC 2404.2 Safety Glazing

BUndefined:
v'Light tubes

v'Deck prisms

v'Rooftop monitor*

18
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Averaging Fenestration U- Factors

C€402.3.4 Area-weighted U-factor

Separate area weighting:
Fixed fenestration
Operable fenestration
Entrance doors
Skylights (all)

Sidelighting
C202 Daylight Zone Adjacent to Vertical Fenestration
B Daylight zone is 15 feet, M Zone width/depth extends over
regardless of window head partitions less than ceiling height

DARYLIGHT ZONE | (b) : e
| DAYLIGHT ZONE “1 :

(a) Section view | EL
{b) Plan view of daylight zone ‘
H

| DAYLIGHT ZONE '

5/5/2016
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Sidelighting

C202 Prescriptive Definition

Daylight Zone =

W 15’ — not head height
B Side margins of 2’

M Opaque wall cutoffs

H Light shelf does not
change area
measurement

Partition <
Ceiling height

M No allowances for 7
technical strategies ICC Zone [—21. .~

B No penalties for non- Davlit 7
uniformity of lighting aylit Zone

DAYLIT ZONE—SIDELIGHTING

Fenestration Limitations — (prescriptive option)

C402.3.1.2 Increased Skylight Area with Daylighting Controls

Vertical fenestration limits

W 30% without auto controls

W 40% with averaged F.A. 2 50%
v Limited to CZ 1-6
v Applies to all stories

v' VT compliance (visible
transmittance )

BVT2>1.1xSHGC
v"NFRC 200

20
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Sunlight Control in IECC

Daylighting Control: Projection Factor

Screen direct glare
Reduce solar gain

Using Projection Factors

€402.3.3.1 SHGC Adjustment

M Fenestration U-factor constant;
can be averaged

B SHGC factor modified by PF

B Modifications of SHGC are
permitted by applying the
percentages in Table C402.3.3.1

21
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Daylighting
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C402.3.2 Daylighting Required

lEe

ISR ITTR

Daylighting

M Skylighting (Mandatory).
15 areas with = 50% of
floor area (FA) using
daylight-responsive
controls

v Has 2 3% min. skylight
areato daylight zone
with VT 2 0.40; or with 2
1% effective aperture

v Not required where
lighting power densities
are < 0.5W/s.f.

v Not required in areas
where daylight is
obstructed

C402.3.2 Daylighting Prescriptive Requirement

‘:‘.‘- 4
e

LU [ LG

Enclosed spaces > 10,000 s.f. directly
under a roof with ceiling heights 2 15’

Assembly Uses:
Gym; convention & transportation centers
Business & Mercantile Uses**
Offices; Retail stores; Automotive services
Associated spaces
Lobby; Atrium; Concourse; Corridor
Factory Uses:
Manufacturing®*; Workshop;
Storage Uses**:
Warehouses (non-refrigerated);
Distribution / Sorting, Storage

** 90% haze factor; these uses

22
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Skylights

C202 Daylight Zone Under Skylights

B Floor area dimension equals B Only full-height partitions block
twice the height of the ceiling the light to other portions of the
plus skylight width illuminated area

| . | O CElLG HBGHT _
on x
orcH /| [\ a7cH e
= Y \ o
¢ N
N
(a) ,{5 <—\ﬁ 3 RCCF
- F L=
’ d g = Y S (o) 07 CH ‘if;vﬂé" __07cH
b & 8 DAVUGHT ZONE N ce
&
(@) Sectiop view . DAYLIGHT ZONE
(b} Plan view of daylight zone under a roof
fenestration assembly
ceiling-height opaque
partition (wall) _| Obstruction (wall)
- D<(0.7*CH) AND
D<CH ® >[0.7"(CH-OH)]
2] g1
1/2D! CH )
112D’ © »
= [ O<0-TCH) D<(0.7°CH)
: £ E—
o CH 2 obstruction
g = with very low rooftop monitor
= height daylight area
=
|
IECC 2012 ASHRAE 90.1-2010
56+ in. high permanent] permanent
partition (wall) _| obstruction (wall)
2 <(0.7"CH) AND
D<(0.7"CH) ® >[0.7*(CH-OH)]
=l H
1/2D! 1/2D! 0.7°CH E
t 190 = D<(0.7"CH)
z £ =i
= t
2 roof monitor, clerestory ? sg:::g:’;n with rooftop monitor
s window or tubular ° veiv lowhei daylight area
2 - ry low height
daylighting device c I
S
ASHRAE 189.1 CATITLE 24-2008

23



5/5/2016

Toplighting

C402.3.2.1 Exception 4 (but does not define rooftop monitors)

B Monitor Floor Area Allowance B Side illumination allowance
Inoorrov
MONTCR
OEBSTRUCTION TALLER THAN
L 0.7 CEILING HEIGHT —,
y ; e\ 3,1
Z 1 \ £
7 1 \ ol
| :
(a) 5/' | - ROCETOP
g?'ﬁ 1 9 MONTOR
V-3~ ! ABOWE
&S /o (b)
e - 1
/| O ) |osnigur zon | B H | =

(a) Section view DAYLIGHT 20HE o
(b) Plan view of daylight zone under a
rooftop monitor

Toplighting - Alternative Monitor

C202 (lacks definition and description)

M Treat like vertical fenestration M Sidelit area = 2 ft each side

M Daylight zone = 15 ft from glass

ROOFTCP
MONTOR
DBSTRUCTION TALLER THAN
07 CEIUNG HEIGHT —

. . CHY |\ 1)
21 i FeHET\ o
L, \
Mt =)
, |
, |
' x
(a) g x ¢ : g RCCFTOR
gcl” \ MONITOR
5
§ S | (b) ABOYE
|
L DALIGHT ZONE | \ H

B

8

GHT 201 o

(a) Section view DULIGHT 20N S

(b) Plan view of daylight zone under a
rooftop monitor
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Daylight Responsive Controls

C402.3.2 / Fig.C405.2.3.2 (2015)
Rooftop Monitor Zones Change

M Zone: sill height of roof monitor
fenestration, not 15’

v" Accounts for rooftop monitor glazing

v' Exception: where site shading occurs
M VT in existing buildings determines if a zone
M Figure C405.2.3.2. Partitions at > 6 feet high

using roof monitor daylighting have their
floor area below monitor included

Skylight Haze Factor

C402.3.2.2 Obscured Toplight Glazing

M Glazing material OR diffuser M Exception. Achieve equivalent:
v'>90% obscuration v Geometry of skylight well
v'ASTM D 1003 v Fixed or automatic baffles

A R W A T

5/5/2016

25


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjK1_qh5I7MAhXDQyYKHd5WDCIQjRwIBw&url=http://www.prweb.com/releases/Skylights/SolarInnovations/prweb533683.htm&psig=AFQjCNFQe9GtDwqWNn710JaY2r-t7VUxGQ&ust=1460745553005144
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjK1_qh5I7MAhXDQyYKHd5WDCIQjRwIBw&url=http://www.prweb.com/releases/Skylights/SolarInnovations/prweb533683.htm&psig=AFQjCNFQe9GtDwqWNn710JaY2r-t7VUxGQ&ust=1460745553005144

5/5/2016

Obscured Toplighting

C402.3.2.2 90% Haze Factor

Johnson Wax Headquarters

SHGC Daylight Control Exception

€402.3.3.3 Increased Skylight SHGC

M Daylight zones with
automatic daylight-
responsive lighting
controls

B SHGC increases
from 0.40 to < 0.60

M Limited to CZ 1-6

26



Fenestration Maximum U-factors and SHGC

C402.5 Area-weighted U-factor and SHGC (Mandatory)

B Average maximum using
tradeoffs for vertical glazing
in CZ 4-5is U-0.48

B Average maximum using
tradeoffs for skylights in
CZ 4-8is U-0.75

M SHGC tradeoffs in CZ4-8
are not allowed

Additional Efficiency Options

C406.1 (2) Efficient Lighting System

= Use of an additional option
beyond a single category

= Contributes to 21% DEEP goal

= HVAC and renewable energy are
the other options

2015 adds two further options to

5/5/2016
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Total Building Performance

C407 When Prescriptive AN Doesn’t Work

Total Building Performance

Table C407.5.1(1) Glazing Criteria

H Fenestration limit

v Proposed value if < 40%

v 40% if proposed is greater
B U-factor

v/ 0.38 Fixed

v 0.45 Operable

v'0.77 Entry door
ESHGCO0.40

M No daylighting requirements

28



Total Building Performance

C407 Mandatory Compliance Inconsistencies

M Fenestration at 40%
v Proposed value if < 40%
v 40% if proposed is greater

B U-factor 0.38 (all)
0.45
0.77

0.40

H Skylight limit of 3%
v Proposed value if < 3%
v’ 3% if proposed is greater
M U-factor 0.50 (all)
B SHGC 0.40

Total Building Performance

Table C407.5.1(1) Glazing Criteria

- =
www_alamy com - ABCYDS

W Skylight limit of 3%
v Proposed value if < 3%
v 3% if proposed is greater
M U-factor 0.50 (all)
ESHGC 0.40
v/ Both from Table C402.3
M No daylighting requirements

5/5/2016
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Total Building Performance

C407 Mandatory Compliance Inconsistencies

ESkylight limit of 3%

v Proposed value if < 3%

v 3% if proposed is greater
mU-factor 0.50 (all)
ESHGC 0.40

Total Building Performance

C407 Mandatory Compliance Inconsistencies

B Fenestration at 40% W Skylight limit of 3%
v’ Proposed value if < 3% v Proposed value if < 3%
v'3% if proposed is greater v 3% if proposed is greater
W U-factor 0.50 (all) M U-factor 0.50 (all)
BSHGC 0.40 ESHGC 0.40
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Commissioning

C408.3 Lighting System Functional Testing

M |nstalled lighting and power
M Luminaires; fixtures; systems
HLighting controls
v'Time Switch controls
v Automatic controls
v’ Occupancy sensors
v'Daylight-responsive controls
HQOverride controls
M Safety; security;
M 24-hour operation

2015 International Energy Conservation Code

Previews of Coming Changes

M C402 Envelope

W C402 Daylighting

W C406 Lighting Power

W C406 Lighting Controls

INTERNATIONAL

Enargy Conservation

B C407 Added Efficiency Options

B C408 Commissioning

5/5/2016
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Glazing: Orientation in 2015 (prescriptive)

Table C402.4: U-factor / SHGC Requirements by Orientation

Ciimate 4 except 5 and
Zone Marine Marine
Vertical Fenestration U-factors
Fixed 0.50 0.50 0.46 0.38 0.38 0.36 0.29
Operable | 0.65 0.65 0.60 0.45 0.45 0.43 0.37
Doors 1.10 0.83 0.77 0.77 0.77 0.77 0.77
SHGC ESW N ESW N ESW N ESW N ESW N ESW N ESW N
PF<0.2 0.25 | 0.33 | 0.25 | 0.33 | 0.25 | 0.33 | 0.40 | 0.53 | 0.40 | 0.53 | 0.40 | 0.53 | 0.45 | N/R
0.2<PF<0.5 030 | 037 | 030 037 030 037 048 058 048 058 048 058 | N/R | N/R
PF20.5 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 0.64 | 0.64 | 0.64 | 0.64 | 0.64 | 0.64 | N/R | N/R
Skylights

U-factor 0.75 0.65 0.50 0.50 0.50 0.50 0.50
SHGC 0.35 0.35 0.35 0.40 0.40 0.40 N/R

5/5/2016
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Increased Skylighting in 2015

C402.3.2 Mandatory Skylighting 15 Types

< 50% floor area coverage from
Skylight Fenestration < 2 stories

< 25% floor area for > 2 stories

M Spaces 2 5ksf (*2.5ksf 2013)

M Ceiling > 15 ft. (* 2 75% 2013)
M Aperture 2 1-3% (two options)

M Exceptions: 8

Daylighting Refinements in 2015

C402.4.1 Modifies Fenestration; [also C405.2.3 (2&3) Controls]

Requirements undergoing refinement

M C402.4.1.1 Increased to 40% glazing
if total floor area:

v 2 25% in buildings > 2 stories
v 250% in buildings < 2 stories

B ADDS Exception for perimeter
zones < 2.5kSF with controls

M Daylight responsive controls
now defined
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Daylighting Refinements in 2015

C402.4.1 Modifies Fenestration; [also C405.2.3 (2&3) Controls]
Mandatory skylighting refined

M C402.4.1.2 where skylight area for
specific uses (15 types); room area
decreases to < 2.5 kSF

v ADDS Exception for perimeter
zones < 2.5kSF with controls

Alternative Prescriptive Compliance Packages in 2015

Table C406.3 ILPA / ELPA Reductions

B Reduced LPD Limits

v"Whole building LPD values must
use Table C406.3, or prescriptive
Table C405.4.2(2) for individual
space values; reduced by 10%
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Increased Skylighting in 2015

C€402.3.2 Mandatory Skylighting 15 Types

Assembly Uses:

B Gym; convention and
transportation centers

Business & Mercantile Uses:

W Offices**; Retail stores**
Automotive services**

Associated spaces
B Lobby; Atrium; Concourse; Corridor

Factory Uses:
B Manufacturing®*; Workshop;

Storage Uses**:

B Warehouses (non-refrigerated);
Distribution / Sorting, Storage

** 90% haze factor; these uses

Added Efficiency Compliance Options in 2015

Table C406.3 ILPA / ELPA Reductions

B Reduced LPD Limits

v"Whole building LPD values must
use Table C406.3, or prescriptive
Table C405.4.2(2) for individual
space values; reduced by 10%
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Additional Efficiency Package Options in 2015

C406.3 / Table C406.3 Reduced LPD Values

M Table C406.3 Notes
v’ Use specific LPD values, not general

v/ LPD values are 90% of TC405.5.2(1)
where daylighting is 230% of FA

v’ Use second LPD values when <30%
v/ Warehouses must achieve >70% F/A

v’ Daylighting must use auto controls/
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The Commercial Option: ASHRAE 90.1

IECC C401.2.1 names 90.1 as option Sections 5.5.4 & 9.4 elaborate

INTERNATIONAL
W\ ENERGY CONSERVATION
CODE

BSS

for Buildings
Except Low-Rise
Residential Buildings

(1-P Edition)

Lighting Control Outside the Envelope

9.4.1.3 Parking Garage Lighting Control

W Automatic lighting shutoff

B LPD reduction > 30% in lighting
zones unoccupied for > 30 min.
v' Except where HID < 150w used

B Daylight transition zone

separately controlled using
daylight sensors

M Daylight-responsive control of
perimeter sidelighting areas

v' Except transition zones and
ramps without parking
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Construction Documents

4.2.2 Compliance Documentation 2010

Documentation shall show Inspections required

...in detail: ...before concealment:

B All pertinent data of the a. Wall insulation
building equipment and b. Roof/ceiling insulation

systems...

o

Slab/foundation wall insulation
B To determine compliance by
the building official and...

o

Fenestration after all glazing placed

e. Continuous air barrier
M Indicate compliance with

Mechanical systems and equipment
this standard. Y quip

g. Electrical equipment and systems
B Supplemental data, such as:

v’ Calculations,
v Worksheets

v’ Compliance forms

Interior Lighting: Basic LPD Controls

9.4.1 Manual and Automatic Controls

B Allows manual ON control at 50%
power for daylighting circuits,
B Automatic OFF controls required

M Stepped control required for
general lighting

B Space control exceptions:

v Lighting for MOE, restrooms, service
and storage rooms

B Occupant sensors also required in
eight space categories
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Lighting Controls

5/5/2016

9.4.1 Building Lighting

B Startup: < 50% + step control

v'All non-exempt spaces
v'Step control to 30-70%
v'Threshold 2500 sf max.

v' Four Exceptions

M Occupancy sensors — 8 uses
v Exceptions:
v’ Multi-scene control
v'Shops, laboratories
v'Safety/security
v'24-hour operation

Managing Controls

Through Design and Control — 9.4.1.6

M Basic Control Goal: Effectively
control all illumination within
spaces without intervention

W Additional control:
v Task lighting
v"M.O.E. illumination

B Manual control is still optional
where automatic control is not
mandated
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Lighting Controls

5/5/2016

9.4.1.2 Space-by-Space Control

Lighting Controls

B Same automatic startup to
50% power in all spaces w/o
manual lighting control

H Exceptions:
v'Public corridors
v'"MEP rooms
v'Public lobbies, entrances
v Stairwells
v'Storage rooms

9.4.1.2 Space-by-Space Control

H Step reduction between 30-
70%

B Occupant sensor shutoff at
<30 minutes w/ 2 hr.
override

B No automatic control for
24hr operation; patient care
spaces; safety/security
spaces & uses
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Lighting Control In Both Codes

Sections ICC C405 and 90.1-9.4

M Space Control -50% on

B Primary Sidelighting
B Secondary Sidelighting

IECC [CE] Controls

M C405.2

M C405.2.2 M Auto shutoff

M C405.2.2.3

M C405.2.2.3.3

N C405.2.2.3 HToplighting

M C405.2.3 B Additional controls
M C405.2.1.2

H Lighting reduction controls
in spaces that use < 6w/sf

Lighting Power Densities

ASHRAE 90.1
m9.4.1
m9.4.1.1
m9.4.1.4
HN/R
H9.4.1.5
9.4.1.6

H9.4.2.1a

=1

Table 9.5.1 Interior Lighting Power — Building Area Method

TABLE 9.5.1 Lighting Power Densities

M90.1-2010 LPD changes

BFor most building types, LPDs

are reduced.
v'Partial Table shown
MAverage LPDs:
v'¢90.1-2007......... 1.09
v/« 90.1-2010........ 0.906

v’ e Difference ... -16.9%

Using the g Area Method
LPD

Building Area Type® WIt)
Automotive facility 09 0.82
Convention center 2 1.08
Courthouse 2 105
Dining: bar lounge/leisure 13 0.99
Dining: cafeteria/fast food +4 0.90
Dining: family 16 0.89
Dormitory +0 0.61
Exercise center +0 0.88
Gymnasium = 1.00
Health-care clinic s 0.87
Hospital 2 121
Hotel +0 1.00
Library 3 118
Manufacturing facility = 11
Motel +e 0.88
Motion picture theater 2 0.83
Multifamily o7 0.60
Museum = 1.06
Office o 0.90
Parking garage 83 025

5/5/2016
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Lighting Power Den

sities

5/5/2016

Table 9.6.1 Space-by-Space Method

TABLE 9.6.1 Lighting Power Densities Using the

Space-by-Space Method
RCR
Common Space Typesa LPD, Witz Threshold
Atrium
First40ftin height D(ﬁi‘;%)ﬂ NA
. 0.02 perft
Height above 40 ft (height) MA
Audience/Seating Area—Pemanent
For auditorium 078 1
For Performing Arts Theater 243 8
For Motion Picture Theater 1.14 4
Classroom/Lecture/Training 1.24 4
Conferer i ipurpose 123 3
Corridor/Transition 0.66 ‘Width=8 ft
Dining Area 0.65 4
For Bar LoungefLeisure Dining 1531 4
For Family Dining 0.39 4

B The Room Cavity Ratio allows
LPD values to be increased
based on the geometry of the
space meeting thresholds

W Modifies settings in lighting
power control

W Adds power for complex room
shapes and heights

B Not in IECC

Lighting Power Density Changes

9.6.2 / Table 9.5.1 ASHRAE 90.1 Addendum ‘by’

B Conforms with 90.1-2013
ILPD changes

B Building Type Option:
v 5 densities INCREASED
v 5 densities UNCHANGED
v' 21 densities DECREASED

B Space-by Space densities
change

B Toplighting and Sidelighting
B Combines lighting; new Tables
B Adds occupancy sensor controls

v' Locker rooms, warehouse

aisleways
v’ Control 50% reductions

https://www.ashrae.org/standards/90 1 2010 2013Addenda.pdf
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LPD Room Geometry Adjustments

5/5/2016

Table 9.6.1 Room Cavity Ratio [RCR] — Space Method Only

B Additional LPD for unusually
shaped spaces

BRCR =25 xHCx 2L x 2W
Room Area

EMin. threshold values — 4-10
BAIl Corridors < 8 ft wide

Room Cavity Ratio

B Not applicable for:
v/ Atriums
HAllows 120% LPD

9.6.3 Modifying LPD of Complex spaces

B Manual control

H Manual control

ROOM AREA

.

D

LUMINAIRE
MOUNTING HEIGHT

ROOM CAVITY

WORKPLANE
(TYPICALLY DESK HEIGHT)

ROOM
CAVITY
HEIGHT

. b
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Lighting Power Density - Additions

Table 9.6.2 & 5.5.4.2.3 Credit for Additional Lighting Controls

M Control strategies beyond mandatory lighting control
requirements (5.5.4.2.3) offer 12 different LPD adjustments

M Based on 5 space groups only

B Must meet all mandatory lighting control measures

M Notes describe operating features necessary to qualify

SpaceType
Conference Lon_by, At;j um,
ining Area,
Additional Cortrol Method (in Additionto Man datory Require- REEMUNEEE o o CawhmE
ments). Open  Private  ingRoom, 2l Stairways, Gym/
Office  Office  Classroom  Sales =55 o
Lemie) Aled Concourse
Training) Parking Garag‘e
Manual, cortinuous dimming control or 0.10
Programmable multi-lev el dimming contral 0.05 0.05 = 0.10 o
Programmabile multi-level dimming control using programmabl e 010
time scheduling 0.05 0.05 Lt 0.10 0.10
Multi-level occupancy sensors 0.05 0.05 0.05 (V] (V]

Daylighting in 90.1

5/5/2016
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Daylighting History in the ASHRAE Codes

90.1-2004 to 2010

HM2004 No requirements;
fenestration at <40%;
skylights at 2% & <5%

H2007 No daylighting
required; 5.5.4.4.1
introduces PF factors
modified by building
orientation for vertical
glazing; lower U- and
SHGC factors for skylight
areas < 2.0% of gross FA.

Daylighting in the ASHRAE Codes

90.1-2004 to 2010

M 2010 Fenestration still at
< 40%; skylights < 5%;
5.5.4.2.3 now requires
mandatory skylighting
of 15 types; 2 5,000sf
over atleast 50% of
the floor area (FA)

5/5/2016
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ASHRAE Definitions: Sidelighting

90.1 Section 3.2

EPrimary sidelighted area
MSecondary sidelighted area
HSide extension [2’]
MHead height
MDaylight area

M (Clerestory, dormer

ASHRAE Definitions: Toplighting

3.2 Toplighting

mSkylight [< 60° horizontal]
MDaylight area
W Skylight well
W Skylight aperture

BRooftop monitor
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Combining Sloped Glazing, Skylights

5.5.4.2 Using Both Percentages to Best Effect

Z
E

/.
gz
=2

Fenestration Limitations

5.5.4.2.2 Vertical Fenestration Area — (prescriptive option)

Vertical fenestration limits

W 30% without auto controls

W 40% with averaged F.A. 250%
v Limited to CZ 1-6
v’ < 3 stories 2 50% (2015)
v’ 23 stories 2 25% (2015)

Visible transmittance [VT]
BVT>1.1xSHGC
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Fenestration Limitations

5.5.4.2.2 Maximum Skylight Fenestration Area — (prescriptive option)

Increased Fenestration Limit
B Up to 75%

M Street facade only

W 20ft max. height

M Separate SHGC computation for
SHGC and glazing — no average

Daylight Responsive Controls

5.5.4.2.3 Exception (d)
Rooftop Monitor Zones Change

M Zone: sill height of roof monitor
fenestration, not 15’

v' Accounts for rooftop monitor glazing
v' Exception: where site shading occurs
B VT in existing buildings determines if a zone

M Figure 3.2 Partitions at < MSH-OH feet high
using roof monitor daylighting have their
floor area totally included

5/5/2016
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Direct Sunlight Control

Table 5.5.4.4 Daylighting Control: Projection Factor

Screen direct glare
Reduce solar gain

Projection Factor: Direct Sunlight Control

Table 5.5.4.4.1 Maximum U-factor and SHGC

M Fenestration U-factor constant;
can be averaged

B SHGC factor modified by PF —
see Table 5.5.4.4.1

B Modifications of SHGC are
permitted by applying the
percentages
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Fenestration Orientation - 2010

5.5.4.5 Fenestration — Addendum ‘bn’

M Changes to section 5.5.4.5 and Ch.11
for locations of fenestration

M E & W orientations < 25% each of
total vertical fenestration

M Physical dimensions of design

solution may be affected ,

Building Thermal Glazing Changes

5.5.4 Prescriptive Envelope Fenestration Option

H Fenestration remains capped at 40%;
SHGC by VT/SHGC; dependent on
percentages of glazing

v'Vertical glazing orientation limitations
covered by Section 5.5.4.5

v’ Dynamic glazing SHGC 5.5.4.4.2

v'5.5.4.2.1 Exception: Street Storefront
(< 75% - a definite bonus) **2. PF
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Building Thermal Glazing Changes

5.5.4 Prescriptive Envelope Fenestration Option

M 5.5.4.5 Fenestration Orientation
v’ Fagade glazed areas < 30° of true E/W

v Fenestration improvements may be
“traded off” against other components
of the building envelope only per 5.6.1

Building Thermal Glazing Changes

5.5.4 Skylight Area Limits

M Skylights remain at two niches:
0-2% and 2.1-5%

M Different U- and SHGC factors

H Table has3 classes for skylight
glazing materials, curb heights
v Exception: Skylights outside of

scope NFRC 200, VT determined
by ASTM E972
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Sidelighting

3.2 Prescriptive Figures: Daylight Zones

M Equals head height

B 2x for secondary limit

B Side margins of 2’
M Opaque wall cutoffs
B Obstruction < 5 ft

B No allowances yet -
technical strategies

Secondary Zone Daylit Zone

DAYLIT ZONE—S5IDELIGHTING

Increased Skylighting — (prescriptive mandate)

5.5.4.2.3(a) Minimum Skylight Areas; 15 Types

Assembly Uses:

B Gym/exercise center; convention
and transportation centers

Business & Mercantile Uses**:

B Offices**; Retail stores**
Automotive services**

Associated spaces

B Atrium; Concourse; Corridor; Lobby
Factory Uses:

B Manufacturing®*; Workshop;
Storage Uses**:

B Warehouses (non-refrigerated);
Distribution/Sorting, Storage

** 90% haze factor; these uses

5/5/2016
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Skylighting

90.1 3.2 Illluminated Area more defined

- V4 ’ . o

i 4 l. 3 - ‘\

) P // ; <9 Ty (30N s

- s ' ey \
~ 7 ’ ' ’

> . -
% > X

>4 ;9 ")

P 1L P30T e (OO
,/ L ame » |

B — L

Ohatra tax Height

(01D

DATLOGT AREA UNDER IRKYVLIOSTS

Toplighting

5.5.4.2.2 Maximum Skylight Area

W 5% of gross roof area B Maximum Floor Area calculated

M Building thermal envelope

CESTRUCTION TALLER THaN
0.7 CEILING HEIGHT
on

T cH

(a) g z o3 RCCF
ES (b) orcH | AsSMELY | a7cm
3 A -— T - Anove e ——
S DAVUGHT ZONE
&
o
{(a) Section view DAYLIGHT ZONE

(b} Plan view of daylight zone under a roof
fenestration assembly

5/5/2016
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ASHRAE Definitions: Effective Aperture

90.1 Section 3.2

Skylight illumination depends on:

ESkylight AREA
WSkylight VT
MSkylight WELL

Understanding Effective Skylight Aperture

90.1 Section 5.5.4.2.3 Floor Area Ratio

Skylight Area— L& W

Target: 2 50% F.A.
MAperture 2 1% F.A.
mAperture < 10%

v'Hin the equation is
the ceiling height
distance - fis the
fraction allowed by
each code: 0.7, Total F.A. per skylight =
0.9, 1.0 2fH2 + WL+2f(HL+HW)

54



5/5/2016

Skylight SHGC

5.5.4.4.2 Exemption from Tables 5.5.x SHGC

M Diffuses/obscures = 90% of light
M Has VT > 0.40

M General lighting in daylight zone
below controlled with multilevel
daylight-responsive controls

B Use of dynamic glazing

Skylight SHGC

5.5.4.5 Exemptions Through Orientation

Any condition qualifies:
M Street-side facade per 5.5.4.4.1c

M Existing building within 20ft of
south face > height of proposed

W Permanently shaded on 75% of
East & West fenestration areas
between 9 to 3 at June solstice

M Alterations/additions with no
added vertical fenestration area
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Rooftop Monitor In 90.

1

Basic Concepts: Luminaire Control

ROQFTOP
MONTCR
[}

OBSTRUCTION TALLER THAN

0.7 COLING HEIGHT —,

e _{1
H g'
]
@ : b
-3 | ABOVE
&< (b)
g 1 DAL KGHT 20N8 H
DAYLIGHT ZONE §
(a) Section view
(b) Plan view of daylight zone under a
rooftop monitor
Rooftop Monitors
IBC Issues — IECC & 90.1
B Wind, snow loadings
M Flashings
/ ROOFTOP
i OBSTRUCTION TALLER THAN
L “ 0.7 CELING HEI[(::I:;—\.\ ;
(a) g § noorree
§§ J (b) o
o DAYLIGHT ZONE K 1 I= H =l

(a) Section view
(b) Plan view of daylight zone under a
rooftop monitor

T

8
DAYLIGHT ZONE &

5/5/2016

56



Use of Rooftop Monitors

Table 9.5.1 Building Area Method

M Daylighting starts vertically to | J\_:rw\_.\

the floor under the monitor lip i e i i .

M Extends to a depth equal to the I% i ol o e Im:"'-’-’-rT
height of the glazing sill E‘j — A ,

M Partitions block lighting only '
when length from the vertical

leading edge is greater than the
height of the obstruction

MsH | manMSH.ON MSH bt fartec than 1ASH.ON

B Overlapping side or top-lighted
areas are not counted twice

Tweaking Distribution — Performance Options

Height of Skylight Well Considered

S

M Using light paths to define
a better lighting aperture
and reduce glare

| Sill height thru well
measured to the floor
defines the FA length;
skylights measured from
ceiling to floor

(D s s s

5/5/2016
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Commissioning

9.4.4 Functional Testing

Devices and Control Systems
M Occupant sensors performance

M Programmable/T.0.D. controls
can turn lights off

B Photosensors will reduce lighting
levels based on usable daylight

MW Safety/security exceptions

M 4.2.4 Inspections. Electrical
equipment and systems; after
installation; before concealment

Future Lighting Definitions

3.2 Definitions

EDynamic glazing properties

HMClerestory added to ‘roof monitor s

5/5/2016
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Future Daylighting Definitions 2015

3.2 Definitions

EDynamic glazing properties

H(Clerestory added to ‘roof monitor

Future Control Strategies 2015

Chapter 11 (‘cf’)

MBaseline Glazing Area (‘cf’)

BChanges based on Use Type
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Targeting Daylighting - 2013

Integrating with General Lighting

90.1-2013, 9.4.1.3

B Revises skylight percentages

B Changes daylighting control by
combining with general lighting
where practical

B Adds more spaces to be top-lit
W Reduces E/W glazing allowed

Daylighting in future ASHRAE Codes

ASHRAE 90.1-2013

M5.5.4.1 Vertical glazing and PF factors modified
further through building orientation limits;

M5.5.4.2.3 6% skylight area allowed with all building
and daylighting criteria met

M5.5.4.5 Reduced glazing within 900 of true E/W (‘bw’)

M9.6.2 Lighting and daylighting values/controls for
more occupancy types

BReduction in daylight-responsive control limits
to 2.5k from 5.0k (‘bv)

BCh.11 Baseline glazing reductions based on use (cf’)
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DEEP Regulations 16a-38k

An OVERLAY - Not governed by the CT Codes Adoption

Applies to State/State-
funded construction -

= >S5 million new
= > $2 million addition
21% less _energy use

Demonstrate whether
building meets
performance or
tradeoff compliance

If applicable, report
is submitted with CDs.

COMCheck — Compliance Option

Version 4.0.2.8 UA Compliance Alternative

= Used to show compliance with
either 2012 IECC or
ASHRAE 90.1-2013
= Now updated to ICC 2015
= Not updated to 90.1-2016
= Completely electronic: user
inputs all building data
= Will demonstrate whether
building meets performance or
tradeoff based compliance
= |f used, report is submitted with
construction documents.
www.energycodes.gov/comcheck
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Case Study — 15ksf Warehouse

N-125’

RECEIVING ]

20x50

20’ up to metal roofing
W-120’ | E-120’

OFFICE

S-125’

The Project Screen - Details

9. 1. GET THE CODE EDITION

Code: 2012 IECC P =] |
File  Edit Code
DEE & mE X = & 10.
Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical | Requirements |
. Location .,’,- Building Use
State |Massachusetts =  Building Area Method  C Area Category (Space-By-Space) Method
City|Hyannis s Add Delete Dupicate |
3‘ Bl T Building Type Area Description | Area | Wft2
’7 @ New Constuction € Addition € Alterations T retal B 0000 | 1.4
4- [ Compliance Optians
Efficiency Options  |High Perfarmance HYAC v | & tep
Air Barrier Options  |Air leakage test | & Hep...
8  Exterior Lighting Areas
Exterior Lighting Zone:  |Neighborhood business district
5. ~Space i [neia =]
Select all that apply Add Delete Duplicate | &) Hel
v
e OGSt | Resitale @ B Exterior Lighting Area #rea Description | Quantky | Units | wilnit | Tradable
6. - Project Details (optional)
roioct Dot This information wil appsar 1 [Entry canopy ~||Covered pramen... | 1200 fe2 0.25 es
—I‘ on the compliance certificate. 2 |Other door (not main enkry) «[[Rear exies 30 ftefdeor..| 20 Yes
3 |parkingarea | lUnder building 6200] ftz 0.06 Vs
|T|||etS||efPermn j 4 |stairway - 800 ftz 10 Ves
Envelope Interior Lighting | TBD  Exterior Lighting |  TED
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COMCheck
CODE: 2012 IECC (IECC 2015 available )

B PROJECT SCREEN TAB (on left) PROJECT FOLDERS (under on right)

M Location M Building Envelope Area Type

M Project Type: v’ (dropdown for Categories)
v NEW? ADDITION? RENOVATION? B HVAC Equipment

M Compliance Options M Interior Lighting Method/Areas
v" Air barrier Options v' (dropdown for categories)
v’ Efficiency Options B Exterior Lighting Areas

M Interior Lighting Method TAB v" (dropdown Zone categories)

M Project Details

v’ (get the information) M Project Scoring (on bottom)

I'ﬂ‘/ 6. Get the Details

x4
User to fill out: e e et

+ Project title m":elmmmn

e Address °:;”T

« Owner/Agent ]

* Designer mowe [

* Contractor (if known) FE_.:::

* General description...

Motes

e | x| ol |
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/ Envelope Compilation — OOPS!

de: 2012 IECC - o x|
Fie Edt Wew Options Code Help
== B X &
Project  Envelope | Interior Lighting | Exterior Lighting | Mechanical | Requirements |
Roof | skight | Extwal | window | Door | Basement | Floor |
Cavity | Continuous
Companent Assembly Fenestration COnEtCEn | e e Insulstion | Tnsulstion | L-Factor | sHae [ OEEen
Details Details Factor
R-value R-value
Building
1 |5 Roof 1 attic Roof with Wood Joists v, o0 |fez| 380 0.0 0.027
2 “Skylight 1 [wiood Frame:Glass, o C..._w||  Non-NFRC:A 50 ftz 0550 | 0.40
3 | B Exterior Wall 1 |wood-Framed, 16" 0.c. v o0 2| 200 0.0 0.084
4 window 1 |Metal Frame with Therma... w||  Non-WFRC:A .o 900 [fe2 0380 | 0.40 0.00
5 Door 1 Glass (» 50% glazing):M... v Non-NFRC:NA 40 [fe2 0770 | 0.40 0.00
[} Door 2 Insulated Metal - swinging | 210 li= 0,370
7 | “Floor 1 Concrete Floor {over unc... v, w000 |fz 10.0 0.076

COMcheck ol

) Thewndowanddezeddooraeaofyot.rb\idngexteedsw%oftl'ewossareaofm—qadewals This limit can
be increased to 40% provided d: are met. For ails visit the Options page in
the help file. To apply this allowance, select Options->Daylighting Allc ->Vemcd. ion Area.

Alternatively, the 2012 IECC allows you to demonstrate compliance using ASHRAEJIES Standard 90.1-2010, which
does not impose this limitation. Select '90.1 (2010) Standard' from the Code menu to proceed with this alternative.

I~ Don't show again.

Envelope FAILS: Glazing area of building exceeds 30% of gross area of above-grade walls, Envelope

Interior Lighting | +21%  Exterior Lighting | +24%

Use the 'Options' menu to add or remove arientation and dayvlighting contral factor,

Tool Box: AREA CALC Take-Off

g Untitled - AreaCalc 2.3.2

Component Tabs

Fle Edt Tools Help
D= & ! & .
. zZ ¥
| Windows | siylights] Doors | ceilings | “Walls |Basements| "Floors |Crawl Whils|
Click a window name Addto Windaw Unit | Total Commerts!
}m add it to the window Library, Mame Assembly Type |Quantity| Wieth | =) HEht =) 4es | ares HeFactar] SHEC Description
[llist on the right. 1]
2 |
=J- Window Library N
BR#Z 0005 41
BR#3 0008 5
Foyer 0010 & |
Kitchen/ME 0002 7|
LR slider 00045 8 |
MER. 0003 8|
MBR: slider 0004 0]
Skylight 11 |
Add New... 2]
13
14
=
16|
17|
18 |
19
20
21 ]
2z
s Roof/Celing Area total ft2 dows Area Total 0.00 ft2
Enter a Window directly inta the grid or dlick in the LiBrscy Hame column to select a Window.
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AREA CALC — CEILINGS & SKYLIGHTS

E{ MBOIAtest - AreaCalc 2.3.2

File Edt Tools Help
Dl oo @l o] &)
Windows | Skylights | Doors Ceilings ‘ Walls | Basements| Floors | Crawl Walls
Assembly Type | ot [x| Length [] ross area [ Comments/Description »~
[1_| Cathedral Caling (no atiicy g4 340 31733 [fi2_ Sloped celings in 2nd Floor bedrooms, bath & hal
|2 | Fiat Ceiing or Scissor Truss 10-10 340 36833 [ft2  Flat ceiing portion, 2nd Floor
5| Steel JoistRatter, 24" 0.c., 210 13 340 442,00 2 Ceiing of 1st Floor
[4 | Other 34 1540 50.00 ft2 | nisulate under stairs to 2nd floor
] -
Gross Celing Area Total | 117766 (2
Select the Assembly Type and enter its dmensions directly inko the grid.
Tl MBOIAtest - AreaCalc 2.3.2 A =E
Fle Edt Tooks Help
O||H| & B il |
‘ Windows Skylights I Doors 1 Ceilings 1 Walls I Basementsl Floors WCrawI Walls‘
Click a skylight name Addto Skylight . unit | Total Commertss e
o add itto the skylight Lirary i Asserlly Type |Quantty| Widh | Height =) 0| 0% U-Factor| SHGC Deserition
|list on the right. 1] 2Bath Wood Frame, Dou|  {I | 1-10" 32" 581 [NEE] fiz) 0350 0470
12|
I Skylight Library ~ 5
2Bath Ll
28ath w5 | h/
Gross Roof/Ceiling Area total ft2 Skylight 4rea Total 581 ft2
i Sl diest tie e e e o SlEam B e e sl o el 2 Sl
Tl MBOIAtest - AreaCalc 2.3.2 m=E3
Fle Edt Toos Help
Dila| blele] <l &) w4
‘ Windows I Skylights I Doors I Ceilings Walls WBasementsl Floors WCrawI WaIISI
sssembly Type | Lengtn [x] Heioht [<] Grossarea | | Comments/Description ~
1 [viood Frame, 24" 0 c. 340" 10 340.00 [ft2 Narth Wall 15t Floor - FRONT
2 [viood Frame, 24" 0 .c. 300" 10 30000 [ft2 East Wall 1t Floor
3 |Wiood Frame, 24" 0 .c. 170" 5 500 [ft2 | East el 2nd Floor - lower
4 Wood Frame, 24" 0 .c. B =170 WT = 101 4175 [ft2 | EastWall 2nd Floor - upper
5 [viooa Frame, 24" 0 340" 100" 340.00 [ft2 | South vWal 13t Floor - REAR
6 |v¥ood Frame, 24" 0 30-0° 1000 30000 [ft2 st ¥al 15t Floor - lower
7 Wood Frame, 24" 0 B = 170" T = 101 4175 [ft2 Vst Wall 2nd Floor -upper
8 [Wood Frame, 16" o.c. 120" B 9500 [ft2 172 x 2 stair walks to unconcitioned basemert
9 [viood Frame, 16" o.c. 340" 14167 [ft2 Knee wall on 2nd floor ot eaves
(10 [Viood Frame, 16" o.c. EIRg 42 1297 [ft2 Knee wal on 2nd floor ot eaves
11 [ ~

Gross Wall Area Total | 181534 ft2

Select the fssembly Type and enter s dimensions diectly into the grid.

Fie Edit Toos Help

Dl=la| ||| <|e| S

E{ MBOIAtest - AreaCalc 2.3.2 Hl=]

Floor Area Total | 97500 {2

Selzct the Assenibly Type and enter its dimensions directly into the grid.

Windows ] Skylights ] Doors ] Ceilings ] Walls \Basemems Floors WCrawI Walls\
Assembly Type | width x| Length =] Gross area | Commerts/Descrigtion &
[1_|&liAood JoistiTruss, Over Uncon | 300" 326" 97500 ft2 | Sasic, deletes stair well basementf sr floor/2nd floor
121
ENl
14|
B v

5/5/2016
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(7] AREA CALC — WALLS AND FLOORS

MBOIAtest - AreaCalc 2.3.2

File Edt Tools Help

Dl=a| flmlel x|E &) %

‘ Windows | Skylights | Doors | Ceilings Walls WBasemenls Floors | Crawl Walls
Assembly Type | Length || Height |-| Grossacea | | Comments/Description ~
1_|¥ood Frame, 24" 0 © 340" 100" 34000 #2 North sl 15t Floor - FRONT
2 [viooa Frame, 24" 0 ¢ 30-0° 30000 [ft2 | East Wall 1t Floor
3 |vsood Frame, 24" 0 170 8500 [ft2 | East Wall 2nd Floor - lower
4 Wood Frame, 24" 0 W =1 1 4175 2 EastWall 2nd Floor - upper
ﬂWDDd Frame, 24" 0 . 340" 100t 340.00 ft2 | SouthWWall 1t Floor - REAR
MWDDG Frame, 24" 0 c. 300" 100" 300.00 ft2 West wWall 1t Floor - lower
7 Wiood Frame, 24" 0 ©. WYB = 170" WT =101 41.75 2 West Wall 2nd Floor -upper
|6 _|Vood Frame, 16" 0.c. -0 A5.00 #2 |1/2 x 2 stair walls to uncondtioned basement
8 [vuood Frame, 16" o.c. 42 14167 [ft2 | Knes wall on 2nd floor ot saves
10 |vsood Frame, 16" o.c. 42 1287 [ft2  Knes wall on 2nd fioor of saves
11 v

Gross Wall Area Total | 181534 ft2

Select the Assembly Type and enker ks dimensions directly into the grid.

¢ MBOIAtest - AreaCalc 2.3.2

Flz Edt Tooks Help

Dl=la| | bla| | 8 u

Windows I Skyli!]hlsl Doors I Ceilings I Walls \anemenls Floors Crawl Walls

Assembly Type |_wicth |x| Length |=| Grossavea | | Comments/Descrigtion - |

[1_|Anwiood JoistiTruss, Over Uncen | 300" 2 97500 12 asic; deletes stair vl basement T sr floori2nd flocr

z

EN

14

5 v

Floor Area Total [~ 975,00 12
Select the Assembly Type and enter its dimensions drectly into the grid
R . t R .
Untitled.cck - COMcheck Code: 2012 IECC -0 x|

i
File Edt View Options Code Help
DM & 2@ X& & |

Project | Envelope | Interior Lighting | ExteriorLighting | Mechanical —Requirements |

Select the category ofinterest ihen select a requirement from the listto viewr and modify in the details section below,
[ O Project Evelope (" Interiorlighting ¢ ExteriorLighting &' Mechanical &) Help
I © Requirements | Detais
€ Requirements Specific To: HYAC System 1 = Mechanical: HYAC System 1
0403.2.8 HVAC piping Insulation thickness. Where piping
x F3  [C403.2.81HVAC piping insulation thickness. Where pising is installed in or under a slab,
13 Installed In or uncler a siab, verification may heed ta verifieation may need to oceur during Foundalion Inspection
o [ [C4092.7.1.] Duchwark operaiing >3 in. waler column
requires air leakage testing e
5 g [0403.3.1,C4033.1 1) Air economizers provided where )
required, meet the requirements for design capacity, control I Reauirement will be met
4 [ (54024 2 Y Tan malors »=7.6 i to be Given By variahie — Bueptions
Speed diive, have a vane-axial fan with variable pitch v
[ (C472.2.2] Heaking and casiing o e=ch zone is conlrolled
s by a thermostat control. Minimum one humidiy control ™ Factory-installed piging within room fan-coils and unit ventilaiors tested under AHRI 440
& [3 [2403.2.4.1.11 Heat hump controls prevent supplemental I Flui temparatures between 60 and 105
electric resistance heat from coming on when not needed
7 pa [B414841.5 Equipment minimum effciency.  Heat I Fluid not heated or eooled
5 Pumir 3.20 OP 1200 EER (12.4 1EER) [ Strainers and valves associaled with 1 ineh o smaller piping ||
HVAC
.
[ [G405.2:0.5] Freeze proteciion and snowe meling 1) e S R T G0 D IS D S T
custorn concare o filira connartion fn ranfrole L=l [
Enelope FAILS: Glazing area of building exceeds 30% of gross area of above-grade walls Envelope Interior Lighting [ +21%  Exterior Lighting [ +24%  Requirements [

IUSE the "Options' menu to add or remove orientation and daylighting cantrol factor,
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Final Report

Checklists:

* Envelope

* Interior Lighting
* Exterior Lighting
* HVAC/SWH

* Add Options

(View
Certificates

Select Report Options

[V Envelope Complisnce Certificate

V' Interior Lighting Compliance Cerificate
[V Extericr Lighting Compliance Cerificate

¥ Mecharical Compliance Cerificate

Cancel |

e Plan e em

| comin | Comm ent=Azzumptions

C1023  Plans and or mecicaans prowide ail
[PRIF  informatmn seith yehich camalk
e decem ined for the buiking
emeelnge and doam ent wher
Excetiansta the stind and
<laimes

Dicomn lez

Mot Ohzerv able
Dlnot apghicable

€033 Flans, speafations, andor Dcomeiez
(PRIF  calculatons provide all information  ClonesHat
M "’""",,‘}.’,"",',"',',f:j,‘,’:," ot Ohservable
vgms and equipmen t and [Dlnot apglicable
doament v !mnc!llllnn:ln the
SHmiard are cbimed. Load
<alculatians per acczptable
Engineering stand ards and
handbooks.
1033 Flans, speafications, andor Diomeies

tpRar calcutons provide i infrmation Cloaeznat
wth which complian
determn zdhrthz\nlznnrhnhunn Jice observatie
and electlcs] vstems and equiament [DlHat applicsble
i Smcume v ere erceptens fa
the stan dard are daimed. inForm ation
pravided oubl n dude inrior
ighting prer cakculations, w stage of
bulbaand ballsz wandurmers and
<antrol te

i vlan, st Dicompiez
ReF clcunons sravid i ifarmaton  Clooesat
ich compllance can
Geermn edfor the excenar lighting LMot Gbsereable
and electical seztems and equigment Ciuot apglicable
nd dncume ntw here excepons to
the stan dard are daimed. inFarm adan
e el of
Ighting poveer caleul tions, w sage
Uil v halas, B ansmers ani

405 Plans, spedfications an omp les
e .‘.‘,‘mm.m.. Egemeje
"ich complance cn
e e e s ey At Obsercae
effice ngr padtage opbuns. Dot applicable

Requirem ent il be met.

Ta0231 Vertical fenestiation ares == Cicomp ies
[PRATR peacent ot s e b ve-ar ot vall Clopeenan
area.

DInot Obzervable
icabh

C402.2.1  Skelight area == 2 pereent of the Dlcomg les.

(RILE it roat ama Dlonesat
Mot Obzervable
Do 2 pplicae

[1]Pigh imga<t (rier 31| 2 [Mediom impace fer 2| 2 [cow impact fer sl |

Projec Regoredate: 054
Page 2o 1z

Dats untitled.c <k

COMcheck SoftwareVersion 3.0.3
Envelope Compliance Certificate

2012 IECC

Section 1: Projedt Information

Froleci Type : Mov Cansuo fan
Proleci e
Gor udenSiE: owrewigent Diezbre i crde

zckge: High o flcin
‘ne meananinal reqUIemen b gkt et

Section 2: General Infor mation

Buldirg Leceln (o weabes i) Hyannis, Ma cach i

cimak Zore:
Buldrg ST Cord kg Ty Manroddenid

UeriA G i) Arem A 8%

Serloh g | RootAmaPa. 19

Bliding Tue. Hurim
T A

Sedtion 2. Enwvelope Asser|

: WA, B don  hakdo notmeerthe pecbrmanos mauimmant:Ailbe ideritfed In

Campanant Name/Comripian Gruos  Cauk  Cant  Fupnmd  Eudget
Amaor  Rialue Raalue  U-Faobr  U-Famhing
Prmetr
o 1. Al vl ke s mm =8 on oom o=
SeiAghi 1:1Abod Freameiaes, WoCuh , Rert. Tipe 0 her = - -  osm nsm
i L AaTus 0 KA, SHOe 04003
Bk U1 1 libod-Framed, 5 o.c. =m  ®on oo ops onse
Uniriows 1 e e Framme wl b Tremed ek flxed, Ferd e sm - - o= o=n
e EcATgAE. Brea ID: KA, S 0.G A
Dest 1:01 - ST Qg et frome, TR 0o Pt @ - - o o
IR0 re B Il ORI W S AL
Daor Z: Rt MEby, SVATDrG 20 - -  omm oz
Floor 1: Gonaele. Fioor foter uoed lored i) 1o - oo o ome
1ah LD -3k 5 e e Yor SN beveline - tabor K L, rd e ol o mpamEns.
I Fer ccmporenis g Spcring doameniskn for proposed U-iacors.
] nmTmne Soamemnesa.
Proked Tile: FepaTIdok: ST W
o weree: Ut Page 1 ors
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COMCheck

CODE: 90.1-2010

(90.1-2013 available)

B PROJECT SCREEN TAB (on left)
M Location
M Project Type:
v NEW? ADDITION? RENOVATION?
M Project Details

v (get the information)

PROJECT FOLDERS (under on right)
M Building Envelope Area Type
v’ (dropdown for Categories)
B HVAC Equipment
M Interior Lighting Method/Areas
v' (dropdown for categories)
B Exterior Lighting Areas
v" (dropdown for Zone category)

M Project Scoring: (on bottom)

COMCheck Data Entry

Code — Both

(90.1-2013 / IECC 2015 available)

B REQUIREMENTS Project BUTTONS
v’ Project
v Envelope
v Interior Lighting
v Exterior Lighting
v Mechanical
B Requirements List Checkoffs
v’ Code requirement
v/ Plan review requirement
B Project Requirement Descriptions

B Compliance Choices

DETAILS
B Compliance Choices
M Exceptions (if any)
H Plan Reference

v’ Page

v Section

v Table

v Figure

5/5/2016
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Questions/Resources

Available Over Your Internet Connection

http://www.ct.gov/dcs/cwp/view.asp?a=4447&q=521446&dcsNav=|

www.iccsafe.org/erratacentral

https://www.ashrae.org/standards/90 1 2010 2013Addenda.pdf

http://www.energycodes.gov/sites/default/files/documents/901-
2013www.energycodes.gov/resources

www.bcap.org

www.buildingscience.com

www.akfgroup.com

Credits

Some content and images in this presentation provided by resources from:

Building Codes DOE Building Energy National Renewable
Assistance Project Codes Program Energy Laboratory
&
EEEER //'—s\\ p—
HIBCAP L, & NREL
al Building Energy Codes °F*
energycodesocean.org energycodes.gov nrel.gov/data/pix
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http://www.iccsage.org/erratacentral
http://www.iccsage.org/erratacentral
https://www.ashrae.org/standards/90_1_2010_2013Addenda.pdf
http://www.energycodes.gov/sites/default/files/documents/901-2013_
http://www.energycodes.gov/resources
http://www.bcap.org/
http://www.buildingscience.com/
http://www.akfgroup.com/
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Class Dismissed!
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