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Credit(s) earned on completion of for continuing professional

this course will be reported to AIA education. As such, it does not

CES for AIA members. Certificates of include content that may be deemed
Completion for both AIA members or construed to be an approval or
and non-AIA members are available  endorsement by the AIA of any

upon request. material of construction or any

method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.
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Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited.
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Course
Description

This session provides an overview of how the new Energy Codes,
specifically IECC 2012 and ASHRAE 90.1 2010, are impacting the
architecture, performance, and operation of buildings. The new
codes represent the biggest increase in building energy
performance requirements ever, and will change the way
buildings are designed, constructed, and commissioned. The
session will review the new energy codes’ prescriptive and
performance compliance paths, mandatory requirements, when
they are applicable, and how to implement on projects.
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Learning
Objectives

At the end of the this course, participants will be able to:

1. Learn how energy codes and standards IECC 2012 and ASHRAE 90.1
2010 are impacting the architecture, performance, and operation of
buildings.

2. Understand why IECC 2012 and ASHRAE 90.1 2010 represent the
biggest increase in building energy performance requirements ever,
and will change the way buildings are designed, constructed, and
commissioned.

3. Learn about IECC 2012 and ASHRAE 90.1 2010 prescriptive and
performance compliance paths, mandatory requirements, when they
are applicable.
4. Understand how to implement the provisions of IECC 2012 and ASHRAE
90.1 2010 on projects. Ve,
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Commercial energy code adoptions

| American Samoa
[ Guam
[TIN.Mariana Islands
[ Puerto Rico
B VS, Virgin Islands

ASHRAE 90.1-20102012 I[ECC ASHRAE 90,1 - 2007/2009 £ECC ASHRAE 90.1 - 2004/
oguvalont or mare energy efficient oguivalont or more energy eficent 2006 ECC equivalent or more anergy efficent
ASHRAE 90.1- 20012003 £CC [ | No Statewide Code
equivalent or less energy efficient

* Adopied new Code to be efective at a later date As of August 2014



How do they determine what is reasonable?

ASHRAE 90.1-2010 optimizes
Life Cycle Costs under these

assumptions: Life Cycle Cost (LCC) Optimization

* Fuel prices

com
Electricity $0.094/kWh . | — First Costs
| G-as $1.22/therrT1 45000 \ Energy Costs
* Projection assumptions \ s | CC

Cost escalation 3.7%/yr 40000
State tax rates 5%
35000

+ Discount rate 7% \\
. 0
Interest rate 7% 30000

e N\
8 25000 N
-l
20000 \ bt |
PR o ———
o /
15000 \ /
< \ /
10000 =3 b
r":>
5000 | B
//
0 1
0 5 10 15 20 25 30 35 40 45 50

Energy Conservation Measure




BUILDINGS USE A LOT OF ENERGY




Energy Efficiency Starts with the Envelope

Energy Impact on US Commercial Buildings

Plug &
Process
20%

Envelope
29%

Water
Heating
8%

Lighting
18% HVAC

26%

Sources: Department of Energy (DOE), Energy  Data for all existing buildings, all climate zones:
Information Administration, 2003 Commercial

Buildings Energy Consumption Survey, Old Bldgs, Leaky Bldgs, no Energy Code, etc.



Sustainability Impact on Building Codes

Positive
Environmental
Impact

Negative
Environmental
Impact

A

PLATINUM

GOLD

PLATINUM

GOLD

SILVER

PLATINUM SILVER

GOLD
PLATINUM

SILVER
SILVER ;

(5]
“Gcoo GREEN BUILDING
GO PRACTICES BECOMING
N
e FOUNDATIONAL IN

BUILDING CODES

TRADITIONAL BUILDING CODES

Present Day
Time



ASHRAE 90.1 Over Time

IECC 2012 Based on ASHRAE 90.1 2010

1 Relative Energy Performance of ASHRAE 90.1
IEAE
110

100

100%

90

INTERNATIONAL

80

70

60

Energy Use Intensity Requirement Compared to 1975

19% Energy Performance
Improvement

50
40 8

90.1- / /
30 2013

90.1- /

2016
20
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UNDERSTANDING THE NEW CODE

» Overall scope and compliance paths
« Prescriptive Path FBC 2013
+  Performance Path goes into effect
« Mandatory Requirements June 2015

» Major Changes to Building Envelope
Requirements




Where Iin the World Are We:
Climate Zones, 2012 IECC Chapter 3

Moist (A) —8 D

Warm-Humid
Below White Line

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8!

Bathel Northwest Arctic
Dellingham Southeast Fairbanks -
Fairbanks M. Slar ~ Wade Hampton Zone 1incldes
OnTie: Yukon-Koyukuk Hawaii, Guam,
Morth Slope Puerto Rico,
and the Virgin Islands

Determining Your Climate Zone is the First Step in the Process




Commercial Compliance Options

Performance path

S 2012000 R 20121ECC R 2012 IECC
>

C402 - Envelope C407 - Total Building

= . Performance
. > (403 — Mechanical > (C402.4 - Air Leakage

> C404 - SWH (Mandatory)
T s Prescriptive path > (405 -Lighting » (C403.2-Provisions
- AND applicable to all mechanical
> Pick One: systems
“Additional Efficiency » (404 - SWH
Package Options” » Lighting Mandatory Sections
v’ (C405.2
406.2 406. 406.4
C406 C406.3 C406 v C405.3
* Eff. « Eff. * On-site
HVAC Lighting Renewa v C4054
Perform Systems ble v' C405.6
ance Energy v C405.7
» Building energy cost to be

<85% of standard reference
design building
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Envelope Requirement Changes?

Key changes from
IECC 2009 / FBC 2010

» Almost all the opaque
envelope components are
more stringent

Simplified fenestration table

Skylight requirement in
certain spaces

» WWR now capped at 30%,
with an allowance up to
40% if substantial
daylighting is used

» Daylighting Controls now
required (so no extra credit
for them anymore)

YV VY




100K Sf

4 Story
Office Bldg
100°x250’

E-W
Orientation

Cz2
(Tampa,

Florida)

Impact of Envelope on Energy Performance

Cooling Demand
(Tons)
170% 280
160%
150%
- 230
140%
130%
120% 180
110%
100%
- 130
90%
80%
70% - 80
30% 40% 66% 90% 30% 40% 66% 90% 20% 30% 30% 20%
WWR WWR WWR WWR WWR WWR WWR WWR WWR WWR WWR WWR
"Glass “nsul "Glass
. . N
All Prescriptive, “Bad Glass”, Insul

Differing WWR Differing WWR “Improved Envelope”



Impact of Envelope on Energy Performance

> Lighting
> HVAC

Starting with Baseline £ 5 > Hot Water
an envelope Bulding - W (e
that does not PR
meet the
prescriptive
requirements
IS like climbing
out of an
energy hole.

“Less than Prescriptive” Envelope




PRESCRIPTIVE REQUIREMENTS




Glazed Fenestration SHGC

What is Solar Heat Gain Coefficient and
Why is it Critical in Climate Zones 1, 2, & 37

“The ratio of the solar heat gain entering the space

through the fenestration assembly to the incident solar
radiation.”

(the lower the SHGC, the better the glass)



Understanding U Value, SHGC, VT

U Value affects Heat Transfer SHGC affects Direct
Based on Temp Diff Inside and Out Solar Heat Gain

(Delta-T) Lower SHGC, Less Heat Gain
Lower U Value, Less Heat Transfer

U-Factor = 0.25

\ SHGC =0.39
39% of solar heat

gain transmitted

L\ VT =0.70
70% of visible
light transmitted

In CZ 1-3, SHGC has much Visual Transmittance (VT)
more impact on energy affect Visible Light
performance than U Value Higher VT, more light gets thru




rescriptive Approach Compliance:

alls/Roofs/Slabs/Doors C402.2

4 EXCEPT
I I . CLMATE WARINE 5 AND MARINE 4 & 7 8
I l ) ‘ ‘I ' ’ 2 2 ‘ I ' ' ZONE [ Al Al Al Al All All All
a e . I ate All Other  JEroup R| giper [BrOUR R| opher |SMOUR R| opper |SOUPR| gpper |SOURR| gyper |SMOUPR| guper [SrOUPR| gy, [Group R
Roofs
[
‘ er p S O n e =rtirzty R-2050 -205 | R-205 | R-20< | R-20<i | R-20<i | R-255 | R-255 | R-25< | R-25< | R-30s | R-305 | R-35S | R-35S | R-3S56 | Re3Ss
R-13 + R-1%+ | R15+ | R18+ | R-18 4 | Re1S 4 | RS+ | R84 | Re15+ [ Re19+ [R5+ | R25+ [ R3O+ [ B30+ | R30+ | R3O0+
R-111LS f-11 0S| Ritls | R11lS | R-t1lS| Rettls | Retr 1105 Rl 1S | Re11 1S | Re111S [ R11LS | B2 0S| Re11 (S | Re11 LS| Ret1 s
. R_Zoci R-38 m38 | R-38 | R-38 | R3E | R38 | R-38 | R-38 | R3S | meds | Ress | Red® | Reds | Red® | Ress | meds
Above Deck e
Mazs R-5.7ci R-57c | 57 | R-78a | R-76ci | R-55 | Ressa | Rettde| Retidc | Ro1336 | Re133d | Re152d [ Risas | Re1520 | Re2se | Rezss
etal buiding B3 Ri3+ | RIS+ | A-l3+ | A-l3+ | Rei3+ | A3+ | i3+ | R-13+ | R-13+ | R-13+ | Rel3+ | Rel3+ | Re13+ | R-13+ | Rel3+
sialbuitnel messa R-6.50 | R-6.50 | R-13ci | R-6.5¢ | R-13g | R-13¢i | R-13ci | R-13s | R-135 | R-135 | R-13¢ | R-13c |R-19.5q | R-134 |R-18.50
etal famedl] 12 F R13+ | Re13+ | R-l3+ | R-l3+ | Rei3+ | Red3+ | i3+ | Rel3+ | Re13+ | 13+ | Rel3+ | Rel3+ | Rel3+ | Re13 + | ReL3+
Wa”s Above = e S R-S5i | R-55 | R-7.55 | R-7.5¢i | R-7.5<i | R-7.5< [ R-7.55 | R-7.5¢ | R-7.55 | R-7.5<i | R-7.5a | R-7.5< | R-15.6ci | R-7.50 | RIT.SS
d RiI+ | R1Z+ | RAL3 4
R—5_7C| Wood tramedf] R-13+ Re13+ | Ret3+ | Ret3 4+ | Ret3+ | Ret34 | Ret34 | Re13s | R34 | Re7SS | R7SS | Re7SS vl Fart
. 2ra -8 R-3.8¢ | R-3.8¢ | R-3.5< | R-35c | R-35c | R-3.8c | R-3.80 | R-3.55 | orR-20 | orR-20 | orRe20 | erRe20 ey
ra e_ aSS other = R-20 orR-20 | orRe20 | orR-20 | orR-20 | orRe20 | =rR-20 | orR20 | erRe20 |+ + + + | Thes
R-3.8c | R-3.5< | R-3.8< | R3S
Walls, Below Grade
¢ KR KR KR KR KR NR | R-7.55 | R-7.55 | R-7.5G | R-7.SG | R-7.SS | R-TSS | R-106 | Re10s | R-1Ds | R-12.55
vz
Floors
Maz= NR NR__ | R-6.3ci | R-B.3<i | R-10ci | R-10i | R-10ci | R-10.4<i| R-105i | R-12.55 | R-12.55|R-12.5¢ | R-15¢i |R-16.7si | R-155 | R-16.7a
Wa. S A Ove it trmming | W we | R-30 | m3o [ Re30 [ r3a [ re3o [ ra | r30 [ re3o | r30 [ r3et [ meaer | m3er [ 3ot | Rzt
R- 13+ Slab-on-Grade Floors
Grade- Metal Lirhest=d e . . . . wa | Rei0for] Rei0 for] Rei for [ ReiD for| Re1D for[ Ro15 for | ReiS for | R15 for | Ro15 for| R-20 for
. - siabs 24 below | 24 beiow | 24 below | 24 below |24 betow | 24 betow [ 24 below (24 below |24 below | 24 betow
R-5 CI ieates staned] 75 12T -7.5 for| R-7.5 far|R-7.5 for | R-10 for| R-10for | R-15 for | R-15 for| R-15 for | R-15 for | R-15 for | R-20 for | R-20 for | R-20 for | R-20 for | R-20 for
F d meted =t 012 peiow 2 below | 12 below | 12 below | 24 below | 24 below [ 24 below | 24 beiow | 26 beiow | 36 below | 36 below |45 below | 24 below |45 below |45 below | 45 below
rame Opouve Dours
Swirgirg U-0.61 U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.37 | U-0.37 | U-0.37 | U-0.37 | U-0.37 | U-0.37 | U-0.37 | U-0.37
;;’L‘_;P =r R-4.75 R-4.75 | R-4.75 | R-4.75 | n-a.75| R-4.75 | R-4.75 | R-d.?5| R-4.75 | R4.75 | R4.75 | R4.75 | R4.75 | R-4.75 | R-4.75 | R-4.75

Walls Below
Grade

NR

Floors: Mass
Floors

NR

Slab On Grade:
Unheated

NR

Opaque Doors:
Swinging

U-0.61

Prescriptive Requirements for Opaque
Thermal Envelope
Roofs
Walls Above Grade
Walls Below Grade
Floors
Slab on Grade
Opaque Doors

v

<N N XX



Prescriptive Approach Compliance:

Fenestration C402.3

Math Refresher:
U Value =1 /R Value
Lower U Value = Better Glass

TABLE C402.3 BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

4 EXCEPT 5 AND

CLIMATE ZONE 2 3 MARINE MARINE4 | 6 | 7 | 8
Vertical fenestration

U-factor

gfgtmtmn 0.46 0.38 0.38 0.36 | 0.29 | 0.29

%ﬂeer:tbrleﬁ:ion 0.60 0.45 0.45 0.43|0.37|0.37

Entrance doors 0.77 0.77 0.77 0.7710.7710.77

SHGC

SHGC 0.25]0.%5 0.25 0.40 0.40 0.40[0.45]0.45

Skylights
U-factor 0.75] 0.¢ 0.55 0.50 0.50 0.50[0.50 [ 0.50
SHGC 0.35] 0. 0.35 0.40 0.40 0.40| NR | NR

NR = No requirement. Table C402.3 requirements by these categories:

v Fixed fenestration

4 Operable fenestration
v Entrance doors




Prescriptive Vertical Fenestration Requirement

C402.3.1

Based on above-grade Total fenestration area
wall area (gross) (includes frame and
> Includes walls between glazing)
conditioned space and > Does not include opaque
unconditioned space or the door area

great outdoors

> Includes walls that are >
15% above grade

Floor to Floor
Height




Prescriptive Vertical Fenestration Requirement

C402.3.1

How Much Glass Can | Use

Percentage of Vertical
Fenestration Area to Gross
Wall Area

v’ Allowed up to 30%
maximum of above grade
wall

v’ In Climate Zones 1-6, up
to 40% maximum of above
grade wall with Baptist Medical Center Jacksonville,
daylighting controls south Tower D

Gresham Smith & Partners




Increased Vertical Fenestration with Daylighting

Controls - C402.3.1.1

Up to 40% vertical fenestration What is a Daylight Zone?
allowed in Climate Zone 1-6 i
provided: 2
v" No less than 50% of the

conditioned floor area is within 6
a daylight zone 10

v Automatic daylighting controls 2
are installed in daylight zones; | p--- Yoo |
and

v VT of vertical fenestratonis=2
1.1 times SHGC | (10 fir-clg)

15’

2'

Exception: 12"
Fenestration that is outside the scope '

of NFRC 200 isn’t required to comply :
with VT 12/




Prescriptive Approach Compliance:

Fenestration U-Factor

Q: How Do | Meet the
Requirements?

A: NFRC Product
Certification

v’ Fenestration product rating in
accordance to NFRC 100

v’ Labeled and certified by the
manufacturer

Non-NFRC 100 rated
fenestration - Default Glazed
Fenestration U-factor Table

C303.1.3(1)

C303.1.3

NFRC PRODUCT CERTIFICATION

PROGRAM

NFRC Label Certificate for Site-
Built Products

World's Best
Window Co.

Millennium 2000+
wir Ii'l'ln Wond Frame |
lazing « Argon Fill - Low E |

| Produst Type: Vertisal Slider :

EMERGY PERFORMANCE RATINGS

|-Factar (U5 Solar Heat Gain Coefficient

0.35 0.32

ADDITIONAL PERFORMANCE RATINGS

Visibile Iransmillance Air Leakage [USSHF)

0.51 0.2

Condemsanon Rokrance

51 —

'l-!1l.|:l Ter EDpUIIEE (ML T rANgE ).'Il'ltil'ﬂI:'-!:I[lE:I[ﬂ |'|r||L[I :\(III.I'El[ II'II I'l'|1|'l!| 'nl'l.'ll
iinkucl jurk b deke

atl [uwhaiinaing wikinpi div delaima
‘Il}.- 1 Coduct J% '-.'01illli PUEPUPRCT LG rmm |lil'lilTl?l’ [I’MI.IJ' HITl.'I"l'lil-'l illl'l(vl'l'l'ﬂlill'
LR




Default U-Factors (No NFRC Tag)

Tables C303.1.3(1) and (2)

TABLE C303.1.3(1)
DEFAULT GLAZED FENESTRATION U-FACTOR

SINGLE |DOUBLE SKYLIGHT
FRAME TYPE PANE PANE Single Double
Metal 1.20 (.80 2.00 1.30
A Metal with Thermal Break | 1.10 0.65 1.90 1.10
I n mOSt Casesi MNonmetal or Metal Clad .95 .55 1.75 1.05
Default Values Glazed Block 0.60
do not meet the
e TABLE C303.1.3(2)
Prescrl ptlve DEFAULT DOOR U-FACTORS
1 DOOR TYPE U-FACTOR
Requirements
Uninsulated Metal 1.20
Insulated Metal 0.60
Wood 0.50
Insulated, nonmetal edge, max 45% glazing,
. 0.35
any glazing double pane




Prescriptive Approach Compliance:

Fenestration C402.3

Math Refresher:
U Value =1 /R Value
Lower U Value = Better Glass

TABLE C402.3 BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

4 EXCEPT 5 AND
CLIMATEZONE | 1 || 2 3 MARINE MARINE4 | 6 | 7 | 8
Vertical fenestration

U-factor

gfgtmtmn 0.50} 0.50 0.46 0.38 0.38 0.36 | 0.29 | 0.29
%ﬂeer:tbrleﬁ:ion 0.65) 0.65 0.60 0.45 0.45 0.43|0.37|0.37
Entrance doors |1.10§0.83 0.77 0.77 0.77 0.770.77]0.77
SHGC

SHGC 0.25 0.40 0.40 0.40[0.45]0.45

Skylights

U-factor 0.75] 0.65 0.55 0.50 0.50 0.50[0.50 [ 0.50
SHGC 0.35] 0.35 0.35 0.40 0.40 0.40| NR | NR

NR = No requirement. Table C402.3 requirements by these categories:
v’ Fixed fenestration

4 Operable fenestration
v Entrance doors




Fenestration SHGC and VT Product

Rating Defaults: Table C303.1.3(3)

Two Options for Meeting the SHGC and VT
Requirements

» Fenestration product rated and labeled to NFRC 200, or
» Select default from Table C303.1.3(3)

TABLE C303.1.3{3)

DEFAULT GLAZED FENESTRATION SHGC AND VT

SINGLE GLAZED:

DOUBLE GLASED

Clear

Tanked

Cloar

Tinted

GLAZED
BLOCK

SHGC

0.8

0.7

0.7

0.6

0.6

VT

0.6

0.3

0.6

03

0.6

IN MOSt cases,

Default Values
do not meet the

Prescriptive
Requirements



Fenestration SHGC Adjustment

C402.3.3.1

v Overhangs allow a higher
SHGC product to be

installed Office
v Projection factor must be

calculated PF=A/B

v’ When different windows or
glass doors have different
PFs, evaluate separately

TABLE C402.3.3.1 SHGC ADJUSTMENT MULTIPLIERS

PROJECTION D%IEESJEE[I;“;IFTP&EES ALL OTHER
FACTOR NORTH ORIENTATION
02<PF<05 11 12
PF < 0.5 1.2 1.6

Would allow SHGC increase

from 0.25t0 0.40 in CZ’s 1-3



Increased Vertical Fenestration SHGC

C402.3.3.2

In Climate Zones 1-3:
v" Vertical fenestration

- l- Daylight Glazing
entirely located | SHGC < 0.40
above 6 ft AFF Is || (cz1-3)
permitted a max ¥

SHGC of 0.40 - |

Vision Glazing
SHGC < 0.25
(CZ1-3)

6' AFF




Dynamic Glazing C402.3.3.5

v' SHGC determined using
manufacturer’s lowest-
rated SHGC

v VT/SHGC ratio
determined using
maximum VT and
maximum SHGC

ASH

v' Considered separately
from other fenestration

v Area-weighted
averaging isn’t allowed



Minimum Skylight Fenestration Area

C402.3.2

Skylights required In certain types
of enclosed spaces

v' Greater than 10,000 ft?
v Directly under a roof
v" Ceiling heights > 15 ft

Total daylight zone under skylights
shall not be less than half the floor area

Exceptions:

« Climate Zones 6-8

« Spaces with LPDs < 0.5 W/ft?
 Documented shaded spaces

« Daylight area under rooftop
monitors is > 50% of floor area




Prescriptive Compliance:

Interior Lighting C405.5.2

Lighting Power Limits (LPD) eerenion RS SRS 521 ownmces:

BUILDING AREA METHOD

> Building Area Method Py 5
Convention center 12
» Space-by-Space Method e — g
Dining: cafeteria/fast food 1.4
Dining: family 1.6
Quiality Lighting and low LPD are —
not mutually exclusive. :::Pl‘”’ :E
Requwe_s pr_oactlve,_ iIntegrated Ty 3
IIghtlng d@Slgn. Manufacturing facility 13
_ — Motel 10
v Design to prescriptive targets. Motion picture theater 1.2
v'  Use energy-efficient sources. ';:“““"'“‘“F Ti
LSEUm :
v' Don’t use incandescents. Ever. e M
v' Put the light where you need it. T -
v Take advantage of daylight. EEMWS EE
JJJJ ity .
v' Control the lights. S e E
v Use lightly colored surfaces. T i
Waorkshop 1.4




Select Energy Efficient Light Sources

Lamp Efficacy (lumens/watt)

100 -

Halogen is 90 |

not an

uenergy 80 _/
efficient” 70

source 60 I
Be sure to >0 - 7
spec what 40 -
you want 30 -
and get 20 -
what you 10 -

spec

0
Incand. Halogen T5HO

Incandescent 100 2700 10-20 Yes
Halogen 100 2800 25-40 Yes
LED 50-90 2900-6100 80-100+ Yes

CFL 82-90 2700-4100 65-75 Yes




Additional Efficiency Package Options

Prescriptive Path C406

More Efficient
Lighting
System:
Baptist Medical
Center South

One additional efficiency
feature must be selected
to comply with the IECC

» More efficient lighting
system (consistent with
90.1-2010), OR

High

Efficiency
» More efficient HVAC HVAC:
FH Memorial

system, OR

> Installation of onsite
renewables
« 3% of the regulated
energy

Onsite
Renewables:

__ Darden
Restaurant
Support Center

« 1.75 Btu or 2 0.50 watts
per ft2 of conditioned floor
area
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PERFORMANCE PATH




Performance Path

The minute you step off the Prescriptive Path, your are entering
the Performance Path.

LLJ
O
P
<
=
@)
LL
o
LI
o

Energy Modeling is Required
Don’t get hit by the energy bus because you’re looking the wrong way!




Performance Path

PERFORMANCE
PATH;

Modeled building
energy cost must

v

Performance Path

Must be used if ANY
prescriptive requirement is not
met. Requires an energy
model.

Allows code compliance to be
shown through a total building
performance simulation rather
than a specific set of
requirements for each system.

Uses an Energy Cost Budget
model rather than the
Performance Rating Method
model used for LEED.

Prescriptive path defines
standard reference design
requirements (baseline model)



Modeling Software

IECC C407.6

Sud el o 6008 O VYT

} Model Veewns § BET8) 2 — T LT

Yz sOaa®

Jw«-vlmii
28 B0
DB (€] §— vt

\- 4y -

Electric Consumption (kWh)

[ Area Lighting O exterior Usage [ water Heating

B Task Lighting B Pumps & Aux.
B Misc. Equipment Ventilation Fans
H H HH =

Jon Feb Mar Apr Mey Jun Jul Aug Sep Oct Now Dec

B Space Heating

] Area Lighting B Pumps & Aux.
Task Lighting Ventiation Fans
B misc. Equipment Water Heating

Space Heating
=]
]

O Eexterior Usage M+t Pump Supp.
s
175

Refrigeration
Heat Rejection
Space Cooling

Electric Consumption (kWh x000)

Jan Mar Apr Jun Jul Sep Oct Nov Dec Total
s T US| N A S ——— Electricity
R B A S S I S
Area Lights 12.18 11.54 13.90 12.73 12.75 13.30 12.18 13.90 12.73 1218 12.16 12.75 152.31

Total 3264 3159 4184 3978 4507 5091 4892 S5.44 4004 4231 B0 344 S07.77

Ht Pump Supp.

AHJ can approve
ternate software

EnergyGauge

Annual Energy Consumption by Enduse

Area Lighting

[ Refrigeration
Heat Rejection
Space Cooling

Task Lighting
Misc. Equipment-

Exterior Usage:

Ventilation ==
Pumps and Misc.
Refrigeration
Space Cooling
Heat Rejection
Space Heating
Ht Pump Suppl.
Water Heating

0 20 40 60 80 100 120 140 160 180
Electric Use (kWh x000)

AIA SD Wizard Show - ORLANDO - Baseline Design (09/13/12 @ 09:22)
AIASD Wi Show CRIANDO - ighiing Powae EEN (05/13/12@ 0012%)
AIA SD Wizard Show - ORLANDO - Daylighting EEM (09/13/12 @

AIA SD Wizard Show - ORLANDO - Window Area EEM (09/13/12 @ a 22)

AIA SD Wizard Show - ORLANDO - Window Glass Type EEM (09/13/12 @ 09:22)




MANDATORY REQUIREMENTS




Mandatory Requirements:

Continuous Air Barrier

C402.4.1 - Air Barriers

> (C402.4.2 — Air Barrier
Penetrations

» (C402.4.3 - Fenestration air
leakage

» (C402.4.4 — Doors and access
openings to shafts, chutes,
stairways, and elevator lobbies

» (C402.4.5 - Air intakes, exhaust
openings, stairways and shafts

» (C402.4.6 - Loading dock

weatherseals /
» C402.4.7 — Vestibules (CZ 1’2 Exterior Doors
Exempt) J

» C402.4.8 - Recessed lighting Soace 2 3000 FT:




Air Barriers and Construction
C402.4.1 and C402.4.1.1

CZ’s 1-3 Exempt

Continuous Air Barrier

» Placement allowed
* Inside of building envelope
»  OQutside of building envelope
* Located within assemblies composing envelope OR
*  Any combination thereof

» Continuous for all assemblies part of the thermal envelope and across joints
and assemblies

Three ways to Requirement Pressure ASTM Standard
comply with air Differential

Testing

barrier requirements :
Requirement

1. Materials Permeance < 0.3inw.g ASTM E 2178
0.004

2. Assemblies Air Leakage <0.04 0.3 inw.g ASTM E 2357, 1677
cfm/ft? or 283

3. Building Air Leakage <0.40 0.3inw.g ASTM E779 or
cfm/ft? equivalent method

approved by AHJ
Joints and seams to be sealed per C402.4.2




Air Leakage of Fenestration CZ's 1-3 NOT Exempt

C402.4.3

Windows, sliding glass doors, and swinging 0.20 AAMA/WDMA/CSA

doors 101/1.S.2/A440 or NFRC
Skylights - with condensation weepage openings 0.30 400
Skylights — all other 0.20
Curtain walls and storefront glazing 0.06 NFRC 400 or ASTM E283 at
Commercial glazed swinging entrance doors 1.00 157 pef
Revolving doors 1.00
Garage doors 0.4 ANSI/DASMA 105, NFRC
400, or ASTM E283 at 1.57

Rolling doors 1.00 psf

Exceptions:

 Field-fabricated fenestration assemblies

« Fenestration in buildings that meet the building test for air barrier compliance
option



Mechanical System Mandatory Requirements

C403.2

N NN

HVAC Load Calculations &
Equipment and System Sizing:
Output shall not exceed
sizing from load calcs

HVAC Equipment Performance
(Efficiency) Requirements

HVAC System Controls: 5 deg
deadband, off hour, automatic
start, humistatic controls

Demand Control Ventilation
Energy Recovery Systems

HVAC System
Commissioning and
Completion

Air System Design and Control
(fan hp limits)

t Dt
num Evaporator Coll
Servike Acce ss w/ Stainless Steel
High Tumdown Drain Pan
Indirect Gas-Fired Bumer (6 Row Std)
Stainless Steel Heat Exchanger

DCV System At Full Occupancy
Fully Open Out Side Air Damper

Exhaust Air Damper

DCV System Partial Occupancy

Partially Open Out Side Aur

120 CPM Outside Ai

=g
patatadata




Electrical Power & Lighting Systems Mandatory
Requirements C405

Automatic Daylight Controls
Required in Daylight Zones

Automatic Lighting Controls
Additional Lighting Controls
Exterior Lighting Power & Controls

Functional Testing (Cx) of Lighting
and Controls

Space by Space Method
Building Area Method

- Exception:

—  Toplighted Space >900sf Enclosed areas with 2 or fewer fixtures

1




One More Time:

Commercial Compliance Options

Performance path

S 2012000 R 20121ECC R 2012 IECC
>

C402 - Envelope C407 - Total Building

= . Performance
. > (403 — Mechanical > (C402.4 - Air Leakage

> C404 - SWH (Mandatory)
T s Prescriptive path > (405 -Lighting » (C403.2-Provisions
- AND applicable to all mechanical
> Pick One: systems
“Additional Efficiency » (404 - SWH
Package Options” » Lighting Mandatory Sections
v’ (C405.2
406.2 406. 406.4
C406 C406.3 C406 v C405.3
* Eff. « Eff. * On-site
HVAC Lighting Renewa v C4054
Perform Systems ble v' C405.6
ance Energy v C405.7
» Building energy cost to be

<85% of standard reference
design building
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Continuing Education Systems Course

Brian Lomel, PE, LEED-AP, CxA
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Questions & Discussion

www.tlc-engineers.com

High Performance Design is about Teamwork




