Codes, Ratings, Energy Star
and Tax Credits... Oh My!
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What the #!*& is going on?

““This home has a HERS Index of 75 but doesn’t make
ENERGY STAR!”

“I’ve got a home that meets ENERGY STAR, but it
doesn’t pass code!”

““Can you explain how this home meets the tax credit
requirements, but doesn’t pass code?”’

233

Ve Ay

L

2008 RESNET Conference

ARCHITECTURAL ENERGY

RRRRRRRRRRR



What the #!*& is going on?

Quick Analysis

SEgranms

Energy Star;

Energy] Surface Area  Compliance l

Fails

HERS Indes:

.................................

<= allz

Codes

I[ECC 2008 Ernergy Code: Failz ECC af Mew f'ark State; Passes
IECC 2004 Energy Code: Fail= ECC of Southern Nevada: Pazzes
IECC 2003 Energy Code: Fazzez MEC 1335 Energy Code: Pazzes
IECC 2007 Ernergy Code; Faszez MEC 1933 Energy Code; Pazzes
I[ECC 2000 Erergy Code: Faszes FMELC 1992 Energy Code: Passes
[ECC 1993 Energy Code: Pazses ASHRAE 90.2 Code: Failz

......... ——— Biint
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What the #!*& is going on?

Quick Analysis

Energy Star;
ax Credit;

Energy] Surface Ares  Compliance

FPazzes

FPazzes

HERS Indes:

58

.................................

ECC of Mew York State: Fasses

= ECC of Southerm Mevada; Paszes

IECC 2003 Energy Code: Fazzez MEC 1335 Energy Code: Pazzes

IECC 2007 Ernergy Code; Faszez MEC 1933 Energy Code; Pazzes

I[ECC 2000 Erergy Code: Faszes FMELC 1992 Energy Code: Passes

[ECC 1993 Energy Code: Pazses ASHRAE 90.2 Code: Paszes
......... ——— Biint
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I’m so confused!
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Performance-Based Analysis Refresher

Rated Modified Reference
Rated Home

5

Home as input *Copy of home as input *Copy of modified rated home
*Same geometry *Reference home rules applied
eSame orientation eU-values
*Same systems eInfiltration rate

*Analysis rules applied *Window area/orientation/SHGC
*Setpoint temperatures *Mechanical efficiencies
*Window shading *Distribution system efficiency
*MV/Infiltration *Etc.

e
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Performance-Based Analysis Refresher

Modified Reference
Rated Home Home

eeeeeeeee

 Energy use of homes 1s compared
e [f Rated Home < Reference Homes: PASSES
e [f Rated Home > Reference Home: FAILS

22>
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Performance-Based Analysis Refresher

Modified Reference
Rated Home Home
Called Called
Proposed Design Standard Design
1n codes in codes
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Reasons We’re So Confused...

Differing end-uses are considered

e HERS Index includes all energy use and production
e ENERGY STAR does not count all CFLs or energy

production
. One reason why a sub-85 home might not qualify for ENERGY
STAR

e Tax credit considers only space heating/cooling
. This is why most tax credit homes have a HERS Index above 50
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Reasons We’re So Confused...

Differing end-uses are considered
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Reasons We’re So Confused...

Different metrics are used

« HERS Index, tax credit use normalized, modified end-use
loads (MMEUL)
e IECC uses energy cost

e  This is one reason why a home with a HERS Index of 100
may or may not pass code.
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Reasons We’re So Confused...

Different metrics are used

HERS, ENERGY STAR, Tax Credit IECC
Normalized, modified end-use loads (nMEUL) Annual Energy Cost
nMEUL = REUL*(nEC_x/EC_r) $

nEC_X = (a*EEC_x-b)*(EC_x*EC_x*DSE_r)/(EEC_x*REUL)

EEC_x = I/MEPR

DSE_r = REUL/EC_r*EEC_r

FeRerOX RIS

2008 RESNET Conference ‘;§

RRRRRRRRRRR



Reasons We’re So Confused...

Still recovering from last year’s RESNET conference

iugA
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Reasons We’re So Confused...

Different Reference Homes are used

e HERS Index, ENERGY STAR, tax credit use 2004 IECC
« 2006 IECC is now being adopted by jurisdictions

e Differences:

*  Window area in Standard Design
. 2004: 18% of floor area
. 2006: floats up to 18%
e Infiltration rate in Standard Design
. 2004: 0.00048 SLA
. 2006: 0.00036 SLA

This is why a 100 point home may or may not pass 2006
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Reasons We’re So Confused...

Different Reference Homes are used

2006 IECC

2008 RESNET Conference

.
v
) -

RRRRRR
Integrated Engineered Solutions



Reasons We’re So Confused...

The 2006 IECC requires R-8 ducts

 An absolute requirement
e  Unless changed by local amendment

 Even a zero-energy home cannot pass 2006 IECC w/o R-8
ducts

 Not a requirement for HERS, ENERGY STAR, tax credit

e  This is why you can meet ENERGY STAR or make tax credit,
and fail code
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Reasons We’re So Confused...

The 2006 IECC requires R-8 ducts

HERS., ENERGY STAR, Tax Credit 2006 IECC
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Reasons We’re So Confused...

Sprained brain taking RESNET Rater Test

2008 RESNET Conference %

ARCHITECTURAL ENERGY

DDDDDDDDDDD



Reasons We’re So Confused...

ENERGY STAR homes require duct testing

No defaults, must be measured

e  Must be below 0.06 cfm25/cfa

Only exception is all ducts inside and very tight shell
e HERS, IECC, tax credit do not require duct testing
e Can use IECC/RESNET defaults

e  This is why a sub-85 point home might not make ENERGY
STAR

e  This is why a home might make tax credit, but not qualify
for ENERGY STAR
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Reasons We’re So Confused...

ENERGY STAR homes require duct testing

ENERGY STAR
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Reasons We’re So Confused...

The rules keep changing
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Depariment of the Treasury

INTERNATIONAL Internal Revenue Service

CODE COUNCIL?
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HERS Rater’s Guide to the Universe

Variability in Rules for Performance-Based Analysis

HERS Index ENERGY Tax Credit 2006 IECC
STAR
End-uses included All All, limited Space heating | Space heating
CFLs and cooling and cooling,
hot water
Onsite power production Yes No No Yes
Metric nMEUL nMEUL nMEUL Cost
Reference 2004 IECC 2004 IECC 2004 IECC 2006 IECC
Reference window area 18% 18% 18% <=18%
Reference infiltration 0.00048 SLA | 0.00048 SLA | 0.00048 SLA | 0.00036 SLA
R-8 ducts mandatory? No No No Yes
Duct testing required? No Yes No No
23>
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Sorting It Out (in REM/Rate)

Quick Analysis

Energ_l,ll Surface &rea  Compliance l

.................................

Frograms

Energy Star: Fail= HERS Index: 74

T ax Credit: Failz

Codes

|[ECC 2006 E nergy Code: Fails ECC of Mew York State: Faszes

IECC 2004 E nergy Code: Fail= ECC of Southern Mevada: FPazzes

[ECC 2003 Energy Code: Paszez MELC 1995 E nergy Code: FPazzes

[ECC 20071 Energy Code: Fazzes FMEC 1993 Energy Code: Faszes

[ECC 2000 E rergy Code: Pazses MEC 1932 Erergy Code: Faszes

[ECC 1993 E rergy Code: Pazzes ASHRAE 90.2 Code: Fails
......... T Biint
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Sorting It Out (in REM/Rate)

Report Selection

Group of Beports to Consider:

IR - |

Unzelected Reports To Consider:

Action Fepart [1] .
Action - Graphic [1]

Air Leakage Repart [1)

Building File Repart [1]

Builder Affidavit [1]

Component Loads Summary
Component Loads - Graphic

Comp. Consumption Summary

Comp. Conzumption - Graphic
Component Design Loads

Comp. Design Loads - Graphic
Economic Summary [£]

Emizszions Report

Erergy Cost & Feature o

e e N N e

Mote: [1]=1 Bldg Report Orly

ze & Group |

Add All =

<< Remove Al

Building Selection:

%]

| 1 Building Reports

Selected Reparts:

=

2005 EPACE Tax Credit (1]
Energy Star Home [1]
IECC 200& Performance [1]

Create & Group |

Delete & Group

Cancel |

Help
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Sorting It Out (in REM/Rate)

M Preview - Energy Star, Home Report

ENERG ¥ 5TAR Az Desigmed
Heating: 45.3 2549
Coaling: 11.1 5.9
Wiate r he atin g: 10.5 11.7
Lighting & Appliances 207 226
Total: 276 G67.0
HER 5 Ird e 20 E1

EMERGY STAR Mandatory Requirements

T hermal Bypass I repection Ch ecdist ™ ENERGY STAR Products™

|:| D uctwark Requirement ENER&Y STAR Scoring Bxceptions

* Thermwal Qypass Chechfst amd EAERGY 5 TR Pmoduwct s ame rot ole chied & RO RRle at dhis Hie.

Falution Frewvented Energy Cost Sawings [$hear]
Tyoe of Emissions Reduction Mhvear) Heating: F0
Carbon Dioxide (CO2) 0.0 Coaling: O
Sulfur Dioxide (5 02) 0.0 Witater Heating: F0
Hitrogen Oxides(H Ck) 0.0 Lights & Applian ces: Fo
Tatal: H0O

<< Page | Page »» | << Report

Cloze | Prirt... |Printgu...| Help | |Energy Star Home Report
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Sorting It Out (in REM/Rate)

Report Selection

Group of Beports to Consider:

IR - |

Unzelected Reports To Consider:

Action Fepart [1]
Action - Graphic [1]
Air Leakage Repart [1)
Builder Affidavit (1] — Add Al »s
Component Loads Summary
Component Loads - Graphic
Comp. Conzumption - Graphic
Component Design Loads
Comp. Deszign Loads - Graphic
E conomic Surmmary [£)
Emizzionz Report

Energy Cozt & Feature
Equiprnent Sizing Surnmary << Bemave Al

Fuel Summary
| I [y RS+ (Y S | I

Mote: [1]=1 Bldg Report Orly Create & Group | Delete & Group

ze & Group | k. Cancel | Help

Building Selection:

1 Building Reports

Building File Report [1]
Comp. Conzumphion Surmmary

[

(54
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Sorting It Out (in REM/Rate)

Report Selection E|

Group of Beports to Consider:

|l B

Unzelected Reports To Consider:

Action Fepart [1] .
Action - Graphic [1]

Air Leakage Repart [1)

Building File Repart [1]

Builder Affidavit [1]

Component Loads Summary

Component Loads - Graphic

Comp. Consumption Summary

Comp. Conzumption - Graphic
Component Design Loads

Comp. Design Loads - Graphic
Economic Summary [£]

Emizszions Report

Erergy Cost & Feature o

e e N N e

Mote: [1]=1 Bldg Report Orly

ze & Group |

Add All =

Building Selection:
|'I Building Repaortz j

1 Building Repartz
2 Building Reports...
UDOC Reports

MEC 92 Reportz
MELC 33 Reports
MELC 35 Reports
[ECC 93 Reports
[ECC 00 Reportz

[ECC 01 Reports

C 04 Reports

[ECC 0& Repartz

EpOts
Energy Star Reports

| Delete & Group

_Gancs | Hel
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Sorting It Out (in REM/Rate

M Preview - Component Consumption Summary, - 2006 IECC

Y
COMPOMENT COMSUMPTION SUMMARY - 2006 [ECC
Date: Februany 16, 2002 Ky Zerna
Building Mame: Rated Home R ating Org.: Oakland Rate s
Cuner's Mame:  L.hd. Smith Fhone Ma.: 23222 1111
Fro perty: 2342 Maybes Aove. R ater's Mame H.l. 5 corer
Address: Green Bay, Wl 80333 Raters Mo.: CalcRcicchrrrrs
Builders Mame: WeeBeeGood Builders
Weather Site:  Green Bay, Wl R ating Ty pe: Based an plans
File Hame: Energy Starblg
REFEREMCE Rated Horme DOIFF % OIFF
HEATING SEAS0OM (MBI ST
CeilingsRoofs 24 34.4%
Rim/Band Joisk B 0.0
Above Grade Walls 25.8 230 28 11.0%
Foundation Walls 0.0 0.0
Croars 4.4 27 1.7 38.2%
windows' Shylights 2.2 1.7 0.5 2 6%
Frame Floors 0.0 o0
Crawd Sp aceflUnht Bemt 23.0 4.8 181 TE.E% L
<< Page | | L Hepu:urtl |
Cloze | Frint... | Frint All... | Help | |Eu:um|:u:unent Consumption Summary - 2006 ﬂ

2008 RESNET Conference

ARCHITECTURAL ENERGY
CORPORATI OMN

Integrated Engineered Solutions



Sorting It Out (in REM/Rate)

M Preview - Building File Report - 2006 IECC

BULDMG FLE REPORT - 2006 [ECC

File Mame: Enerogy Starbld

Date: February 16, 2003

Property/Builder:

Building Mame: E nergy Star

Chrunets Mame: 1., Smith

Frop. Address 2342 Maybeea Ave.
City, StJp: Green Bay, WI202332
Fhone Mo 2032 g 44

Bldrs Mame: MfeeBeeGood Builders
hodel: The Jubilee ES

[ ewelopme nt Lake Wiew

Fhone Mo 203 111 2222

Generd Buildng hformation
Area of Cond. Spacelzq f)
Floars an or Abowe-Grade:
Wolume of Cond. Space:

Mumb ar of B ad o omes:

INESRAEHIE i

Cloze | Prirt... |Printgu...| Help |

R=ting
Org. N ame: Oakland Raters
Fhone Mo 203222 1111
R ater's Mame: H.l. Scorer
Raters Mo.: 303 333 2222
Rating Date: 42835
R ating Type: B ased on plans
R eason: Mew home
R ating Mo HENE-22233
2000
1
16000
3
| Page »» | | Hepu:urt>>|
|Building File Report - 2006 [ECC k3
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Sorting It Out (in REM/Rate)

M Preview - REFEREMCE Building File Report - 2006 IECC

s
REFEREMCE BUILDING FILE REPORT - 2008 ECC
File Mame: Enerogy Starhig Date: Fehruary 16, 2003
Froperhy/Builder: Rating
Building M ame: E nergy Star Org. Mame: Oakland Raters
Ownefs Hame: I.h. Smith Fhone Ma: 203 222 1111
Frop. Address 2342 Maybee Awve. R ater's Mame: H.l. Scorer
City,Stdp: Green Bay, WIS0333 R aters No.: 303 333 2222
Fhone Ma: 2073 4449 44494
R ating Date: 4285
Bldrz Hame: WeeBeeGood Builders R ating Type: B ased on plans
hlodel The Jubilea ES Reasan: M e home
Cevelopment Lake Wiew R ating Mo.: ANE-22233
Fhone Mo 203 1112222
Genera Buildng information
Aread of Cond. Spaceisq fi 2000
Floors on or Above-@rade: 1
Waolume of Cond. S pace: G000
Mumb er of B ed rooms: 3
Il e i e Tonm [P [ R, ) P R e v
<< Page | Page »» | << Report
Closs | Pint. | Pintdl. | Help | | REFERENCE Building File Report - 2008 1£ » |
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Thanks!
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