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International Energy Conservation Code

* Scope
* Buildings
* Building sites
« Associated systems and equipment
* Intent
* Regulate design and construction
« Effective use and conservation of energy
* Over useful life of each building

Responsibilities

« Design professionals /designers
« Develop construction documents that comply
« Provide compliance documentation
* Building officials
« Agree construction documents comply
« Inspect as built conditions for compliance
* Contractors
« Complete projectin compliance with code
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R103.2 Information on Construction Documents

* Insulation material and their R-values
* Fenestration U-factors

« Area-weighted U-factor

» Mechanical system design criteria

» Mechanical and service waterheating system and equipment
types, sizes and efficiencies

» Equipmentand system controls

« Ductsealing, duct and pipe insulation and location
« Airsealing details

 Thermal envelope depiction

R401.2 Residential Energy Efficiency

« New construction must comply with one of
« Sections R401 through R404
« Simulated performance alternate and “mandatory” provisions
of sections R401 through R404
« Energy Rating Index (ERI) approach in section R406

* Existing buildings covered in Chapter 5

R502 Additions - Existing Buildings

* Prescriptive compliance
* New envelope assemblies
* C i d forvisual i
« Building tightness
« Insulation installation
« Exception for conversion to condition space
« Heating, cooling and duct systems
« Exception for testing of <40’ new duct extensions
* New service hot water systems
* New Lighting systems
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R503 Alterations - Existing Buildings

« Altered building envelope assembly compliance
* Insulation criteria or U-factor alternative
« Specific insulation requirements
« Fenestration U-factor requirements
* Fenestration air leakage rate
 Exceptions:
« Storm windows over existing fenestration
 Existing cavities exposed during construction
« Existing cavities not exposed
* Roof recover
* Roofs without cavity insulation exposed during reroofing

R503 Alterations - Existing Buildings

« Compliance with IECC
* New heating, cooling and duct systems
» New service hot water systems
* New lighting systems

» Changein space conditioning
 Brought into full compliance

R401.3 Certificate

* Predominate insulation R-value
* Ceiling / roof
* Walls
« Foundation

* Fenestration U-factor

* Results of required duct system air leakage testing
« Results of building envelope air leakage testing

* Types and efficiencies of equipment




R402 Residential Thermal Envelope

TablefR402.1.1 TableR402.1.3
i byTomponent i )-factors

factor 032 Fenestrationi-factor 032
Skylighti-factor 055 Skylighti-factor 055
GlazedFenestrationBHGC NR CeilingU-factor 0.026
CeilingR-value 29 Frame@Walld-factor 0.06
WoodFrameMWallR-value | 20brd3+5 factor 0.082
MassWallR-value 13/17 Floorf-factor 0.033
Floor®-value 30 AU-factor 0.050

IR value 15/19 CrawlBpaceWalld) factor | 0.055

SlabR-valueBDepth 10,21t
CrawBpaceMallR-value | 15/19 OrR402. 14T otalUARIternative

TableR402.2.6MBteel-| I from

WoodFrame | Cold-FormedSteel

alent®R-Value

SteelrussiCeilings

R-49

R-3835

Steel-FramedWall,A16"D.C.

R-20

R-OB{14.0R- 1338 9br[R-1538.50
OrfR-1937. 8rR-1935.

2012 IECC

Continuous insulation (ci):
Insulation thatis continuous across

R-21B7.5

Steel-Framed¥Wall,24".C.

R-20

R-OB14.0rR- 1337 7BriR-1537 10
orfR-1936.3DrR-2135.9

allstructural
thermal bridges other than
fasteners and service openings.

R402.2 Specific Insulation Requirements

* R402.2.1
* R402.2.2
* R402.2.3
* R402.2.4
* R402.2.5
* R402.2.6

Ceilings with attic spaces

Ceilings without attic spaces

Eave baffles

Access hatches and doors

Mass above grade walls

Steel-frame ceilings, walls and floors

R402.2 Specific Insulation Requirements

* R402.2.7 Walls with partial structural sheathing

* R402.2.8 Floorinsulation in permanent contact
with underside of sub-floor decking

* R402.2.9 Basementwalls
* R402.2.10 Slab-on-grade floors
* R402.2.11 Crawl space walls

1/8/2019




1/8/2019

R402 Sunrooms

* R402.2.13 Sunroom insulation
» Code requirements or
« Exception for thermally isolated
sunrooms
* R402.3.5 Sunroom fenestration
 Code requirements or

« Exception for thermally isolated
sunrooms

ThermalIsolation (definition). Physical and space
conditioning separation from condiioned space(s).
The conditioned spacefs) shall be controlled as
separate zones or heating and cooling or
conditioned by separate equipment.

R402.4 Air Leakage

TableR402.4.L1 =

General requirements

« Celling/attic

s ] T

* Windows, skyights & doors

. Rimjoists
+ Floors (including above garage and cantilevered fioors)

T

« Shafts, penetrations

* Narrow cavties

+ Garage separation

+ Plumbing and wirng
+ Shower/tub on exteriorwall
+ Electrical/phane boxon exteriorwalls

* HVAC registerboots.

* Concealed prinklers

R402.4 AirLeakage

* R402.4.1.2Testing
 Conducted at any time after creation of all penetrations
« Verified <3 air changes per hour (ach) @2” wg
« Connecticut amendment for unguarded tests
+ <5 ach for multi-family
* <6.5 ach for multi-family <850 sq. ft.
* Signed written report




R403 Residential Systems

* R403.1 Controls
« 21 thermostat for each separate system
* Programmable thermostat for primary system
* Heat pump supplementary control

* R403.2 Boileroutdoor temperature setback

* R403.3.1 Ductinsulation

* R403.3.5 Building cavities

* R403.3.2 Sealing

R403 Residential Systems

* R403.3.3 Duct testing
* R403.3.4 Duct leakage

* Rough-intest: total leakage

« <8cfm per 100 sq. ft across entire system

« <3 cfm per 100 sq. ft if air handler not installed
« Postconstruction test: total leakage

« <8 cfm per 100 sq. ft across entire system

* R403.4 Pipeinsulation

(Red indicates Connecticut amendment)

R403.5 Service Hot Water Systems

* R403.5.1 Circulating hot water systems
* R403.5.1.1 Circulation systems
* R403.5.1.2 Heat trace system

* R403.5.3 Demand recirculation systems

* R403.5.3 Pipe insulation: 2R-3 on piping
. 23/4
« Serving more than 1 dwelling unit
* Located outside conditioned space
« From water heaterto distribution manifold
* Located under floor slab
- Buried in piping
« Inrecirculating system other than demand recirculation
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R403.6 Mechanical Ventilation

* R403.6.1 Whole-house fan efficiency

1/8/2019

Mechanical Ventilation System Fan Efficiency
Air Flow Rate | Minimum Efficacy [  Air Flow Rate
Fan Location Minimum {cfm]) (cfm/watt) Maximum (cfm)
Range hoods Any 2.8 Any
In-line fan Any 2.8 Any
Bathroom, utility room 10 14 <90
Bathroom, utility room 90 28 Any
E Fans with el ically d motors integral to tested and
listed HVAC equipment.

R403 Residential Systems

* R403.7 Heating and cooling equipment sizing
« Sized in accordance with ACCA Manual S
* Based on loads calculated in accordance with ACCA Manual J

* R403.8 Systems serving multiple dwelling units
< Comply with sections C403 and C404 of IECC

R406 Energy Rating Index (ERI)

Compliance:
* Meet mandatory requirementsin sections R401.2 and R403.5.3

« ERI <61 for rated design
* Meet ERI of 61 without use of renewable credits
(Red indi C i d )
« Verified by approved agency

« Compliance report
« Identification of residential project
« Inspection checklist with results for both reference design and rated design
along with all inputs
« Name of individual completing the report
« Name and version of compliance software tool




Residential Documents at Completion

« Certificate posted on wall in approved location

* Blower door test results

* Duct tightness test results, if required

* Equipment and systems maintenance instructions

Sample Residential Project

REScheck Inputs for Sample Project

(Vi nescheck et
s o e [ e
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REScheck for Sample Project

Ganerated by Rt Scheck Wab Softwars Enmelope Assembiies
Ej Compliance Certificate

Pt 5 Restere

The proposed described building plans, specifications. and other
caleulations submitted with the permit application. The proposed building has baen designed ta meat the 2015 IECC requiremants in
listed pecti

Tame -Tie Sgnaturs £

The proposed building has been designed to meet the 2015 IECC
requirements in REScheck-Web and to comply with mandatory
requirements listed in the REScheck Inspection Checklist.

REScheck for Sample Project

REScheck Software Version : REScheck-Web

] I Inspection Checklist
Energy Code: 2015 |ECC

[Requirements: 87.0% were addressed directly in the REScheck software |

Text in the “CommentaiAssumplions™ column is provided by the user in the RESCheck Requirements screen. For sach
roquirement. the wser certifies that a corbe requirement will be met and how that is documerted. or that an eaception
separ
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Additions! Comments/Ascumptions:

REScheck for Sample Project




REScheck for Sample Project
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[FOST insulation R-value. Where interior 2 A Dlooes Not i for vl
B e ,,‘;ed";':,‘ﬁdu',‘j;ﬂm Dvict Obsseruable
insulation inspection. Dk Applicable
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3032 condito Mdhmme«mll Dicomlies Requirement wil be met
[FOSF  insulation mstalle per Dooss not
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oot Applicable
40225 Conditiored basemer. wall Dicamglies Py ——
[FORT  inulation depth of burial or Do Hot eable for valoes
. distance from top of wal, -
Dlviot Applicable
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Additional CommentsiAssumptions:

2
F,......_,,....,.ﬁ....._.,.....‘ Plrg s | e | comptent | commentssssampto
Door UHfactor. - Clcomphes e the Erveiae Assembles
Cloost vat iabie for varves
ot observable
v applicatie
Glazng UHfactor laresweighted | U [ Cicomy i e Ervsiope Assembios
ol o Dromgbes Sl
ot Observable
v applicatie
30313 Udactors of fenestration products Dicompies Regurement wil be met.
[FAF aredecermined a([ur::n(r Cloces hat
° with the NFRC test procedure or Ot able
Eakon from the defauit table. e oo
402.4.1.1 Air barrier and thermal barrer Cicomphes Reguirement will be met.
(P23} installod per manufacturar's Clsoes at
w " " [ONat Observable
vt Appiicatie
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40331 y apd rem ducts i arics Dcomlies Excoption: Ducts located
[FR1z §>= Rl whese duct Dooss ot o ecaly nide the
b i dhnean and o= widing enveloge.
“ [Ovot obsarvable
.5 where < 3 inches, Supply and
roturm ducts in ot @ of Mot Applscabl
the buid SR for
diameter 5= 3 mches and R 4.3
f mter.
40335 Buiding cavities are not vsed a5 s Feguirement wil be met.
[FRISF  ducts or plenums. Cloes ot
- Dot Okservable
ot Applicable
4038 HVAC piping conveying fluds - & Deomgliss Reurement wil be met
[FRITP  above 105 o or chiod flids Dboes ot
& below 5.0 ar e 0 25 ot Chasratia
g Citict Appcable
40141 Protection of msulstion o HVAC DOcomplies Reguirement will be met.
[Faza]'  piping. Dooes not
™ ot Dbsservable
53 ot water pipes are insulated o R-___ R Dcomglies Requirement will be met
A = Olooes ot
@ (ot Gbservable
Dot Apphcable
036 ot o gravty dargers are Dcomglies Fexquirement wil be met.
(Fa9p  nabed on ol otdoor Dlooes ot
intakes and exhausts. [Otot Obsarvable
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REScheck for Sample Project

0224 At sccess hatch and door 3 R Clcomplies Requiement wil be met.
[Fizf msuiation =R.valus of the Cloes Mot
siecart semambly, ot observable
| Citot Agplicable
[102.4.1.2 Blower door test @ 50 Pa. <=5 ACH50 =, ATHSa = Clcomplies Requiement wil be met.
(7T ach i Climate zones 12, and Clboas Hot
=23 '5ch in Chimate zonss 3. Mot Obsorvablo
Clnot Applicable
40334 Duct tightness test result of <=4 chm160 106 Cicomplies Exceptians All ducts and air
[F4F clm100 22 across the system or T o handlers are located wihin
3 naso i wihod e ivoc observabl CoMiioned spoce.
tests, venfication may need to Dot Applicabie
| accur dunng Framing Inspacton. |
(0333 Ducts aro pressure testod to oo chmi0d  Dlcompies Excoption: Al ducts and ar
[FIZ7}"  datermine air loakage wih [ T Clnoes Hat handle ed within
T T T s Gharvabla. ©onditan spas
e diferental of 0.1 inch Clnot Applicable
w.g. across the system including
dacturor’s air handier
enclosure i nstasied ai time of
test. Postconstruchon tes: Tosl
age measured with &
ressure differential of 0.1 inch
.5, gcross the sntye system
incfuding the manulactirer s s
handler enclosure
403321 Air handler leakage designated Clcomples. Requirement wil be met.
(F2af by manufacturer st <=2%
fesign air flow. kit (heaniahla

REScheck for Sample Project

Fa e e g [ ——
Comphance centficate posted. Dcomplies Requirement will be met.
Cooss net
[Ovot Observable
Dot Applcable
3033 Manufacturer manuals for Dcomplies Raquiramont will bu mat.
[F118F  mecharscal and water heating Dooes Hot

‘systems have been provided. Opvet chesrvable
Dot Applicable

Additional Comments/Assumptions:

Commercial Provisions
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 Chapter 3

* Chapter5
» C501
* €502
» C503
* C504
» C505

 Chapter4

General Requirements
Existing Buildings

General

Additions

Alterations

Repairs

Change of occupancy or use
Commercial Energy Efficiency

11
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C401.2 Energy Efficiency Application

* New building shall comply with one of:

1. ANSI/ASHRAE/IESNA Standard 90.1-2013
(with ive Appendix G Excerpt published in June 2015)

2. |ECC envelope., mechanical systems, service water heating,
electrical power and lighting systems requirements AND one
additional efficiency option

3. |ECC Total Building Performance where proposed building
energy cost<85% of standard reference design building

C406 Additional Efficiency Package Option

« Building complies with at least one of
More efficient HVAC performance
Reduced lighting power density
Enhanced digital lighting control
On-site supply of renewable energy
Dedicated outdoor air system
Reduced energy use in service water heating for defined
building types
« Individual tenant spaces comply with:
*1,2,3,50r6above
* Unless entire building complies with 4 above

OO AWONE

C103.2 Information on Construction Documents

* Insulation materialand thelrR-values
* Fenestration U-factorsand SHGCs

+ Mechanical system design criteria

+ Equipmenttypes, sizes and efficiencies
+ Economizerdescription

+ Equipmentand system controls

+ Fanmotorhorsepower (hp) and controls

location

* Location ofdaylightzoneson floorplans
* Alrsealingdetalls

12



Compliance Documentation

« Critical for commercial projects

* Multiple compliance paths

* Requirements imposed by envelope design decisions
* Options

* COMcheck

* AlA sample documents

« Standard forms

« Developed by individual design professionals

C302.1 General Requirements

* Connecticutamendment
* C302.1 Light pollution control
« Exterior lighting from building service
« Full cutoff luminaires

C502 Additions - Existing Buildings

« Compliance
« Addition alone complies with
« IECCor
« ASHRAE/IESNA Standard 90.1-2013
* Existing building & addition (as single building) complies with
* IECCor
* ASHRAE/IESNA Standard 90.1-2013

* Unaltered portions of existing building or building system
not required to comply

1/8/2019
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C502.2 Additions - Existing Buildings

« Prescriptive compliance
* €502.2.1 Vertical fenestration
«+ Total building fenestration area with addition complies

« Total building fenestration area with addition’s fenestration area
exceeds maximum allowed

« Addition alone complies
« Total building performance method for total building

€502.2 Additions - Existing Buildings

* Prescriptive compliance
* €502.2.2 Skylight area
« Total fenestration area with new skylight area complies
« Total building skylight area exceeds maximum allowed
+ Addition alone complies
« Total building performance method for total building

€502.2 Additions - Existing Buildings

* Prescriptive compliance
* €502.2.3 Building mechanical system
* €502.2.4 Service water-heating systems
* C502.2.6 Lighting powerand systems
+ Addition alone complies
« Existing building & addition complies as single building

1/8/2019
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C503 Alterations - Existing Buildings

« Alterations comply with
« IECCor
 ASHRAE/IESNA Standard 90.1-2013

« Altered building no less conforming
* Exceptions:

« Storm windows installed over existing fenestration

« Surface-applied window film on existing single-pane fenestration

« Existing cavities exposed during construction filled with insulation

« Construction where cavity is not exposed

* Roof recover

« Air barrier for roof recover & roof replacement & no other part of envelope

* Replace <50% luminaires in space without increasing installed interior lighting power

C503 Alterations - Existing Buildings

« £503.3.1 Roof replacement where
« Roof assembly part of thermal envelope
« Insulation entirely above roof deck

* £503.3.2 Vertical fenestration
« Total building fenestration area complies
« Total building fenestration area exceeds maximum
« Space adj to new i i
« Total building performance method for total building

C503 Alterations - Existing Buildings

* C503.3.3 Skylightarea
« Total building skylight area complies
« Total building skylight area exceeds maximum
+ Space adjacent to new skylight complies
« Total building performance method for total building

1/8/2019
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C503 Alterations - Existing Buildings

* C503.4 Heating and cooling systems

* New systems comply

« Economizers for new systems in alteration
* C503.5 Service hot water systems

* New systems comply
» C503.6 Lighting systems

« Installed as part of alteration comply

* Replaces 210% luminaires in space or
« Increases installed interior lighting power

C503 Alterations - Existing Buildings

« Space converted to conditioned space must fully comply

« Change of occupancy or use comply where
« Resultsin increased energy demand
» Changein interior lighting building/space type

C402.1.3 Thermal Envelope

Tablei402.

13

an:

sulationRquirements

E | AlDther | GroupR
. Roof:
* Insulation Component S
(R-value-based method) ::‘:(:‘aﬁl‘l;g:lgswlwum CE PRV Py——.
« R-value of insulation in framing E - R38 [ RA9
cavity s “iled | A3
* R-alue of i i i R38R 130 | R-138R-130
R-13BR-7.5¢i[R-133R7.5¢1
R-133R-7.5cil
_Comir:_uous insulation I(ICi)t: Iré:ula}icn that Wooddramedndther R'lz;’:z 8l orm
is continuous across all structural R-203R-3.8ci
members without thermal bridges other WallsBelowiGrade
than fasteners and ice openings. Itis g [ R756 | R75a
installed on the interior or exterior or is Floors
integral to any opaque surface of the [Mass R0 | R125d
building envelope Joist/framing R30 | R30

Slab-on-

from 2012 ECC

1/8/2019
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C402.1.3 Thermal Envelope

* Assembly U-factor, C-factor or

F-factor-based method
* Determination for cold-
formed steel walls table

* Assembly values in appendix

A of Standard 90.1

» Component performance
alternative

Yellow indicates change from 2012 [ECC

TablelT402.1.47

1/8/2019

5

@s:
[ AlDther | Group®R

insulation®@ntirelyaboveieck | U-0.032

U-0.035
U-0.027 U-0.021
‘WallsBboveTrade
Mass 0.090 U-0.080
U-0.052 U-0.052

U-0.064 U-0.064

U-0.064 U-0.064

C402.1.3 Thermal Envelope

Fenestration

Table C402.4

Building Envelope Fenestration Reguirements

Climate Zone 5

Vertical Fenestration U-factor

Fixed Fenestration 0.38
Operable Fenestration 0.45
Entrance Doors 0.77

Vertical Fenestration SHGC

Orientation SEW N
PF<0.2 0.40 0.53
02<PF<0.5 0.48 0.58
PF>0.5 0.64 0.64
Skylights
U-factor 0.50
SHGC | 0.40

C402.4.1 Fenestration

* Maximum area

<3% gross roof area

<30% gross above-grade wall area

Below-gradefwall C0119 | C-0119
Floors
Wiass U074 | 0064
Joist/framing. U-0033 | U-0.033
Siab
[ F054 | F054
Heated3labs F0.65 | F065
Swinging U037 | U037

Yellow indicates change from 2012 IECC

* Maximum area with daylight responsive controls
* <40% gross above grade wall area

+ Net floor area in daylight zone

« 250% for buildings <2 stories
* 225% for buildings 23 stories
« Visible transmittance 20.44

» <5% gross roof area

17
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C402.4 Fenestration

* Minimum skylight area

 Above enclosed spaces
« >2,500sq. ft.
« >15ft. ceiling height over 275% floor area
* Minimum daylight zone area
« For defined spaces

* Multilevel lighting controls

« >90% haze factor for defined spaces

C402.5.1 Air Leakage

Table C402.5.2
Maximum Air Infiltration Rate for

. A|r barriers Fenestration Assemblies
Max Rate
« Continuous throughout envelope |Fenestration Assembly (efm/sf)
. . . Windows 0.20
* Air barrier construction Sliding doors 0.20
) ' Swinging doors 0.20
* Cc forall blie Skylights - with
* Continuous across all joints and |cendensation weepage 030
" openings .
transitions Skylights - all others 0.20
* Seal joints and seams Curtain walls 0.06
. Storefront glazing 0.06
* Seal penetrations Commercial glazed
swinging entrance doors. 1.00
Revolving doors 1.00
Garage doors 0.40
Rolling doors 1.00
High-speed doors 1.30

C403.2 Mechanical Systems

* C403.2.1 Calculation of heating and cooling loads
* Per ASHRAE Standard 183
« All loads based on project design
* Accountfor energy recovery

* C403.2.2 Equipment and system sizing
 Output capacity < calculated loads

18



C403.2 Mechanical Systems

« Controls
* Thermostatic
 Automatic start / stop /sethack
* Shutoff damper
* Zoneisolation
« Boileroutdoortemperature setback
« Airflow control
« 265,000 Btu/h for DX cooling
« 21/4hp for chilled water and evaporative cooling
» Compressorstaging
* Minimum number based on capacity

C403.2 Ventilation

* C403.2.6.1 Demand Control Ventilation
 Spaces >500 sq. ft. and

« Average occupantload 225 people per 1,000 sq. ft.

« Defined systems

* C403.2.6.2 Enclosed parking garage ventilation

» Automobiles operating under own power
« Automatic fan control

* C403.2.7 Energy recovery ventilation systems

* C403.2.8 Kitchen exhaust systems

C403.2 Mechanical Systems

« HVAC equipment performance requirements

« Refrigeration equipment performance

* Efficiencies for

+ Commercial refrigeration

+ Commercial refrigerators and freezers
* Requirements for
Walk-in coolers
Walk-in freezers
Refrigerated warehouse coolers
Refrigerated warehouse freezers
Refrigerated display cases

system and

1/8/2019
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C403.3 Economizers

Air or water economizer on each cooling system
* Exception:
« Individual fan cooling units <54,000 Btu/h meeting one
« Direct expansion coils
« Chilled water system capacity less units with air economizer
+ 1,320,000 Btu/h for local water-cooled system
« 1,720,000 Btu/h for air-cooled system or district system
« Total capacity of all-fan units without economizer
* 20% total supply capacity in building or
* 300,000Btu/h
» <5x capacity chilled water system serving residential

C403.3 Economizers

« Fault Detection and Diagnostics

« Required for (when equipped with economizer)
« Direct-expansion air-cooled unitary units
« Variable refrigerant flow units

« Fault detection capabilities
« Airtemperature sensor failure/fault
« Not economizing when unit should be
« Economizing when unit should not be
« Dampers not modulating
* Excess outdoor air

C404 Service Water Heating

* C404.2 Equipment performance efficiency tables
* C404.2.1 High input-rated systems

¢ C404.3 Heat traps

* C404.4 Pipeinsulation

« C404.5 Efficient heated water supply piping
* C404.5.1 Maximum allowable pipe length
« From nearest source to termination of fixture supply pipe
* C404.5.2 Maximum allowable pipe volume

1/8/2019
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C404 Service Water Heating

* C404.6.1 Circulation system controls

* C404.6.2 Heat trace system controls

* C404.6.3 Controls for hot water storage
» C404.7 Demand recirculation controls

* C404.9 Pools and permanent spas
* C404.9.1 Heaters
* C404.9.2 Time switches
* C404.9.3 Covers

* C404.10 Portable spas

C405.2 Lighting System Controls

* C405.2.1 Occupant sensorcontrol required spaces

1. Classrooms/lecture/training rooms

2. Conference/meeting/multipurposerooms

3. Copy/printrooms

4. Lounges

5. Employeelunch and break rooms

6. Privateoffices

7. Restrooms

8. Storagerooms

9. Janitorial closets

10.  Locker rooms

11 Other y floor-to-ceiling height partition:

12, Warehouses
« C405.2.1.1 Occupantsensor control functions
« C405.2.1.2 Occupant sensor control functions in warehouse

C405.2 Lighting System Controls

* C405.2.2 Time-switch controls
« In each area without occupant sensor control
* Manual control for light-reduction
* C405.2.2.2 Light reduction control
* C405.2.3 Daylight-responsive controls
« >150 watts of general lighting within daylight zone
« Sidelightzones
« Toplight zones

1/8/2019
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C405.2 Lighting System Controls

* C405.2.5 Exterior lighting controls

1. Automatic off based on available daylight

2. Automatic off for facade or landscape lighting
 Duskto dawn and
+ Set opening and closing time

3. Automatic lighting power reduction (not covered in 2)
« From not later than midnight to 6 am
« From 1 hour after closing to 1 hour before opening
« After no activity detected after 15 minutes

C405.4 Interior Lighting Power

Connected lighting power < Lighting power allowance

» C405.4.1 Total connected interior lighting power
« Sum of all interior lighting equipment in watts

* C405.4.2 Total interior lighting power allowance
* Building area method or
 Space-by-space method

C405.5.1 Exterior Building Lighting Power

« Total exterior lighting power allowance
* Basesite allowance
« Lighting zones
Illuminated and permitted individual areas
Tradeable surfaces
Nontradable surfaces

Exceptions
*  Specialized lighting associated with transportation
*  Advertising and directional signage
« Integral to equipment or instrumentation
+  Theatrical purposes
«  Athletic playingareas
+  Temporary lighting

« Theme elements intheme/amusement parks

buildings
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C405 Electrical Power

* C405.7 Electrical transformers
* C405.8 Electrical motors

* C405.9 Vertical & horizontal transportation
* C405.9.1 Elevatorcabs
« 235 lumens per watt for lamination in each cab
« <0.33 watts/cfm for ventilation fans
« Controls to de-energize fans & lighting
* C405.9.2 Escalators and moving walks
« Automatic speed control
* C405.9.2 Regenerative drive
« Forone-way down or reversible escalators

C408 System Commissioning

» C408.2 Mechanical & service water-heating
* Indicated on construction documents
« Prior to final inspection
* Evi of issioning and
« Documents to owner
« Documents available to building official
* Exceptions
« Systemsin buildings
« <480,000 Btu/h total cooling capacity and
* <600,000 Btu/h combined water & space heating capacity
* Systems serving dwelling units & sleeping units

C408 System Commissioning

* C408.3.1 Lighting system functional testing
« C408.3.1.1 Occupant sensor controls
» C408.3.1.2 Time-switch controls
« C408.3.1.3 Daylight responsive controls

» C408.3.2 Documentation requirements

1/8/2019

23



Sample Commercial Project
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COMcheck Input for Sample Project
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COMcheck Input for Sample Project
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COMcheck Report of Sample Project
COMcheck Software Version COMcheck-Web
E\/j Envelope Compliance Certificate

Project Information

Energy Code: 2015 [ECC

Project Tite 2015 IECC Sample Office

Locaton: Hartford, Connecticut

Ciimate Zone:

Project Type: New Construction

Vertical Glazing / Wall Area 30%

Construction Site: Ouner/Agent Designer/Contractor:
Building Area Floor Area
1-Office - i 20000

Additional Efficlency Package

gt R s .

COMcheck Report for Sample Project

Envelope Assemblies.
Assombly Gross Area Cavity  Cot.  Proposed  BuagetU-
or R-Value RValue UFaclor  Facions
Perimater
Fioot Inulsion Erarely Abave Do, [Biog. Use: 1 - Gifce] 6000 — w0 13 (T3
L Wl Sisek-Framed, 160, o.c., [BKY. Use 1 - Ceice] 10400 wo 78 0080 0064
Wirslow: Metal Fraeme with Thesmal Break: Fied, Pert. Specs. Product 2889 030 030
10123, SHGC 040, [0, U3 1 - Offcs] )
MeetalFrame wits Therrmal Break: Foxed, Pert. Specs - roduct © B - 00 030
10123, BHGC 040, [Bicg Use 1 - Ofce] o)
Metal Framme wn Thermal Break: Fixsd, Pert. Specs - Product = - - 030 0380
10123, BHGC 0.40, [Bdg. Use 1 - Office fo)
Window: Meial Frame wih Thermal Break: Fized, Pert. Bpecs.- Product 7 3% 030
10123, SHGC 040, [0, U3 1 - Oics] )
Per, Specs. Product 10 456, SHGC 0.40, B, Use 1 - = - - o om0
] )
Door. Insulated Meta, Swinging, [Bdg. Use 1 - Ofice] £ - = 03m 0370
{a) Budger U Y.
© periomance RO

[Envelope PASSES: Design 4% better than code

Envelope Compllance Statement
atement The proposed enveloge design regresente in this document Is consistent with the building plans
s, and other calculations submitted with this permit application. The proposed envelope systems have been

to meet the 2015 ECC requirements in COMcheck Version COMcheck-Web and ta comply with any agplicable
mandatory requirements kisted n the Inspecban Checkiest B ]

1/8/2019
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COMcheck Report for Sample Project

Additonal Efficiency Package
Recuirements we

Aliowed Interior Lighting Power

A J c 0
Area Catogory Fioor Area Allowed  Allowed Watts
"2 Watts /12
oo 7000 o %

Toms Alowed Wi = 4780
Proposed Interior Lighting Power
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

8 c 0 [
Lamps  #of  Fixtwe (CXD)
Fixture  Fixturo  Watt.

1:0mee
832N (Super TH) 2 20 aw 00m0

Linear Puucrescent: 24" T8 17W: Premium eficiency. 2 n 2 1960
Linear Fuuorescent: 24° T8 17W. Premium effciency 2 n 2 1960
457 T8 S2W (Supee THY. 1 4 2 "2

LED LED PAR 13W: 1 13 0

COMcheck Report for Sample Project

COMcheck Software Version COMcheck-Web

Inspection Checklist
Energy Code: 2015 IECC
Requirements: 100.0% were addressed directly I the COMcheck software

Toxt in the *Comments/Assumptions* column & provided by the user in tho COMcheck Requirements scroen. For each
requirement. the user certifies that a code requirement will be met and how that is documented, or that an exception

is bewng claimed, = itemize table is provided.
Section

" Plan Review Complies? Comments/Aszumption:
& ReqD.
C1032  Fians andior specifications provide all LICompies  Requiremment wi be .
(PRI Clpoes Not

Information weh which complance
buideg

can be determined for the Dot Cosorveble

1/8/2019

‘and document where:

et toihe andsn e ot Appcable TOMIchack SoPware Version COmecE oL
claad [“/i'] Inspection Checklist

C1033  Plans, spacications, sndior Dcompies el
(PRI calculations provide a8 information  Clpoes Mot

weh which compiance can
Skt o he mechonical ot Obcervable
‘systems and equipment and OiNot Appicatie.
document where exceptions to the

standard are c

necrng arviards ang
FoAdbooks,

COMcheck Report for Sample Project

Cl032 | Plans, specifications, andjor Ocomplies Requirement will be met
[PR4T  [calculations provide all information  Clpoes Net
with which compliance can be
determined for the interior lighting | 1ot Observable
and electrical systems and equipment | INot Applicable
and document where exceptions to
the standard are claimed. Information
provided should include interior
lighting power calculations, wattage of
bulbs and ballasts, transformers and
control devices.

C103.2 Plans, specifications, and/or Dcomplies Requirement will be met.
[PREF | calculations provide all information  Opoes Not
ith which compliance can be ot Observable

determined for the extarior lighting

and electrical systems and equipment | INot Applicable
and documant where excaptions to

the standard are claimed. Information

provided should include exterior

lighting power calculations, wattage of

bulbs and ballasts. transformers and

control devices.

C402.4.1 The vertical fenestration area <= 30  [JComplies Requirement will be met.
[FR10]*  |percent of the gross above-grade wall [Does Not
sres ONot Observable

ONot Applicable

26



COMcheck Report for Sample Project

1/8/2019

Mot Observable
Dot applicable

Saction
# Plan Review Complies? Comments/Assumptions

& Req.iD

C402.4.1 The skylight area <= 3 percent of the [IComplies Requirement will be met.

[PRILIT  gross rocf area. Dooes Not

ca02.4.2
[PRL4T

in enclosed spaces > 2,500 ftz Dcomplies

directly under a roof with ceiling Dlooes not

heights >15 ft. and used as an office,
lobby, atrium, concourse, cormdor.

Mot Observable

Storage, gymnasium/exercise canter, |LINot Applicable

refrigerated warehouse, ratail stors,
distribution/sorting area,

3 , the
following requirements apply: {a) the

minimum skylight effective aperture
>= 1 percent.

Exception: Requirement doss not apaly.

[ProT

Plans, specifications. andjor Dcomplies

calculations provide allinformation  Cpoes Not

with which compliance can be
determined for the additional energy

[CNot Obs
DO

ervable

bi

Requirement will be met.

Location on plans/spec: Plan Pages/Specifications

nal Comments/Assumptions:

COMcheck Report for Sample Project

C408.2.1 |Commissioning plan developed by Ocomplies Requirement will be met.
[Fi28]* registered design professional or Oboes Mot
approved agency. ONot Observable
Onot Applicable
C408.2.3. HVAC equipment has been tested to | JComplies Requirement will be met.
1 ensure proper operation. Does Not
[FI1311
[Not Observable
Onot Applicable
C408.2.3. HVAC control systems have been Ocomglies Requirement will be met.
ed to ensure proper operation. Oboes Not
. <
[FILOT calibration and adjustment of controls. [INot Observable
Onot Applicable
C408.2.3. Economizers have been tested to Ocomplies Requirement will be met.
2 ensure proper operation. Oboes Not
[Fi132]
[not Observable
Ot Applicable
C408.2.4 |Preliminary commissioning report OComplies Requirement will be met.
[FI29F  completed and certified by registered |[Does Not
jesign professional or approved iNot Observable

agency.

ONot Applicable

AIA CT Sample Documentation

AIA ConnectlcutWeb Page
Committees Building Performance & Regulations

performance-regulations/

27
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AIA CT Sample Documentation

See the instructions and disclaimer for this spreadshet. Commercial | Values
Chapter 4 [CE] | Incorporated
2015 1ECC | Into This
Etement__| Requirement | _Design
Section CA0L

Application

Ci03, CA04 and CAD
ckage Option (C406)

T Moreeffcient HVAC performance.

2 Reduced lighting pover density

3 Enhanced lighting controls

4 Onsite renenable ener

5

5

Provision of dedicated outdoor ar system

403,C404 or G405

Addition
Atertion

Section C402
Building envelope

category (ponvesidential of residential)

Gross roof rea
Tot )

Roofs: _Maximum assembly U-facor

[ Walls: “Above grade: maximum assembly U-factor

AIA CT Sample Documentation

Total skylight area
Total (new construction )
Total (existing & as single building)
‘Addition only
Alteration only

Skylight: percent of roof area
Total (new construction )

Total (existing & as single building)
Addition only
Alteration only
Increased skylight area with ponsive controls
Required minimum skylight fenestration area with daylight responsive,
control
Skylight:

Maximum assembly Ufactor
Maximum assembly solar heat gain coefficient
Visible ()]

Haze factor

AIA CT Sample Documentation

Section C403
Building mechanical systems
Calculated foad ating
Cooling s
[Equipment output capacity Heating [
Cooling
FVAC a1

Unitary ar conditiones_ elecrcaly operated minimum eficien
Condensing units, lecrcally opeated, minimum eficen
Unitay and sppled hest pumps,

lctically opersted, minimum

Unitay and epplied heat pumps,

slecticaly operated, minimum

Package teminal air conditioners

ew,
Replacements

Package teminal hed pumps e
Replacements S

Package teminal hea pumps m W S
Replacements

Single package vetical air

Single package vetical hest pump
heating mode) minimum efficiency

1/8/2019
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AIA CT Sample Documentation

HVAC system control

Zone thermostatic control

Independent perimeter system

stem

Control device for each humidification and/or dehumidification

Heat pump electric resistance heat control

Setpoint overlap restriction (deadband)

Automatic off-hour setback and shutdown zone control

Automatic start control

Automatic damper closure control

Freeze protection system controls

Hot water boiler outdoor temperature setback control

Economizer Fault Detection and Diagnostics (FDD)

Ventilation system controls

recovery ventilation systems

erg)
Kitchen exhaust systems

AIA CT Sample Documentation

Secton Ca05.

Electrical power and lihting
Buiding ype
o

ross lghted floor er
ntrorlighting pover alonane aaaion (WG e or pace oy

B

) m
T

Classrooms / lecture ftraining
rooms

ttor ighting pover alowance Alovance
Equivien nior ighing pover Geri

Ausitional inerior lighting

Conference / meeting /

High eficay lamps i dueling unts

Purcentge langs

Copy / print rooms

Cighing contols
Octupantseor conols it requred
spaces utomalic ot/ manualon or
‘atomatic n 0 503 power / manual
o

Lounges
Employee lunch & break
Private offices
Restrooms

‘Ocaupantsesor conrol
e cisleys nd open arees
lighing 25016

Storage rooms
Janitorial closet
Locker rooms

Time-switch contols n ach
ot provided with occpant sensor
contols

by floor-to-ceiling height

illumination

T In sidelight daylight zones
e o ot n toplight daylight zones
AIA CT Sample Documentation

1/8/2019
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Commercial Documentation Summary

* Multiple compliance paths
« Identify code for compliance
« Identify triggered requirements
* Type of Documentation
* Separate from construction documents
* Incorporated into construction documents
* Requirements
* Show numeric values and commitment
* Show numeric values and non-numericitems

Use of OEDM Training Materials

Use of Office of Education and Data Management (OEDM) training
materials must be approved in writing by the State of Connecticut,
Department of Administrative Services’ Office of Communications. In
approving of such use, the State of Connecticut assumes no liability
associated with such use, including, but not limited to, the user's
dissemination of any inaccurate information or interpretation in
connection with its use of these training materials. Use of the training
materials is at the sole risk of the user, and the State’s approval of the
use does not constitute an endorsement of the user or its intended
use.

Frederick F. Wajcs, P.E.
Energy Code Consultant

Phone: 860-644-5150
Email: wajcsff@cox.net

1/8/2019
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