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What are the two largest expenditures
for anyone who lives in a home?

» Payment for the living space (Mortgage or Rent payment)
» Taxes? Insurance? Transportation?

» Energy! Cost of utilities used in the living space.

» US Households spend approximately $230 Billion annually
on energy ... NOT including transportation

» Energy costs make up approximately 15% of the household
budget

» Any home that does not use energy wisely is NOT an
affordable home - no matter what the rent or mortgage




Today’s Presentation

» Utility Allowance Calculations - What is changing and why?

» WIIFM? Why you should care about how the calculation is
completed and what is in it for you!

» Residential Energy Modeling as a calculation tool
» HERS Raters as part of your team
» SDHDA use of the calculations




Utility Allowance Calculations

» Just'use the spr eet!

sl =] L [ | r ' \
/l FMR_Area Name nty_or Town fmr_br 0 fmr_br_ 1 fmr_br_)‘J{[nr_br_?. fmr_br_4
2 | Aurora County/SDN_ AuroraCounty 511 517 700 \ 956 960
3 |Beadle Coupfty, SD Beadle Colnty 468 473 640 %59 363
4 \Bennett Ghunty, SD N Bennett County\_ 468 540 640 98 1047

5 |Bon Honfme County, SD "\ BonHomme County\_ 468 516 640 898) 979
& |Brookings County, SD "\ Brookings County 450 523 708 1043 1254
7 |Brown Qounty, 5D hf(&vn County 4@\ 437 672 833 1150
g Brule Coynty, SD Brule'Squnty 468 \540 640 883 336
5 |Buffalo Chunty, SD Buffalo Cobmty 563 SN, 771 960 1030
10 |Butte Counly, SD Butte County 468 523 O\ 640 3 946
11 |campbell County, SD Campbell County ~_ 468 500 6an_ / 883 836
Charles Mix County, SD Charles Mix County 468 540 640 830 855

18 Clark County, SD  \_ Clark County ABBN_ 473 640 797 855/
14 Slay County, SD S~ Clay County 522 556 715 1054 1266
15 | codvqgton County, SD - —eedington County 489 532 691 891 /923
16 Carmﬁqunt\r, sD Corson County 468 474 840 91;,/ 914
17 | Custer Courtty, SD Custer County 541 547 740 422 1226
18 | Davison County, SBe_ Davison County 466 500 672~ 891 905

\/




Utility Allowance Calculations

» Two methods for calculation

» Engineering-Based Methodology
»Heat Loss Calculations
» Heating Degree Days for the Region
» Heating System efficiency
» Water Heating Efficiency
»Lights, appliances, A/C, etc.

» Consumption-Based Methodology
» Three-Year Rolling Base




Utility Allowance Calculations

» Engineering-Based Methodology
» Btus per fuel unit
» Indoor temperature
» Outdoor Design Temperatures in Winter

» Include distribution system efficiencies

» Multiply wattage of each light bulb by the humber of hours
the bulb will be turned on

» Include the wattage of air conditioners and how often they
are used

» Home Energy Raters do this in their sleep!




Why the change?

» Changes in building practices and building codes
» End of the 1% to 3% improvements
» 15% to 30% to 50%

» Improvements in Energy Efficiency of buildings
» Trends toward zero energy building

» HUD Template is outdated and inaccurate




WIIFM?

» Spreadsheet was easy, but...

» Let’s make some comparisons




1500 SF 3 BR Home on Basement
here in Hughes County

» Spreadsheet Utility Allowance: $986.00
» Engineered Utility Allowance: $726.00

» Allowable Rent Charge = 60% AMI
» Utility Costs must be included in this charge

» Every dollar decrease in utility allowance equals a dollar
increase allowed in rent fee

» That is money in your pocket! $260.00, $21.67/month,
every month, year after year.




WIIFM?

» Financial Analysis - dollars invested in Energy Efficiency
vs. Savings account, money market fund, CDs?

» National Avg: 0.07%

» Best Rate: 0.78%
» You are building efficiently already! Get credit for it!
» However:

» $2,500.00 Investment = 10.4%

» $5,000.00 Investment = 5.2%

» $30,000.00 Investment = 0.87%




WIIFM?

» Energy Retrofits as part of your portfolio?

» Study completed in CZ4

» Average deep retrofit cost: $16,000 (min: $2,400, max:
$38,000)

» Average energy savings: 50% - 70%
» Average Simple Payback Period: 0 to 15 years

» Retrofits were designed to pay back from day 1, cost of
improvements paid by energy savings with extra cash back of
$20 - $50 per month!




WIIFM?

» What about the renter?
» More Comfortable

» Cleaner Indoor Air, less dust, less pollution

» Quieter
» Affordable
% = i
» Less Turn-Over? A2 i e S = ow et Bt
LOWER

32% lower on HERS rated homes.
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Energy Modeling e
Eliza

= Design Loads (kBtu/hr)

Heating g8
Coaling 74
» REM/Rate: Residential Energy R e P
Modeling for HERS Rating Codrg 1138
» REM/Design: Same energy usage | oo oaa e
calculations - no HERS Index ooy 25

Lights and App... 175
Photovoltaics 0.0

Total 284

= Annual Energy Costs ($/y1)
Heating 122
Coaling B3

Water Heating 75
Lights and App... | 410
Photovoltaics 0
Service Charge 60
Total 725




General House Characteristics

FH REM/Rate v 14.5.1 - gov house fini
Utility Rates Library
Ltilit Fuel State
Default Electric Provider
— General Building |rfarmation Drefault Propane Provider Propane
Drefault Ol Provider Fuel oil
Area of Conditioned Space [zq ft): Drefault Gas Provider Matural gas
Default Gas Providerd™ Matural gas
Yolume of Conditioned Space [cu ft): |1 B128
‘Year Buil: |20z
Mew | Delete | Cut | Copy | Paste |
Down
Houzing Type: ISingIe-famiI_l,l detached vI Utiity Name:  [Default Electric Provider
Fuel Type: IEIectric LI IkWh LI
Level Type [Apartments Only]: INDne 1|rI
—Seasons—— [~ Rates for Selected Season
Murnber of Lnits: |1 Service Chargs ($/Month]: 5.00
Start | Thraugh | in | b ax | Rate |
JaN DEC 0 1000000 0.0800
Floors on or dbove Grade: |1 vI
Mumber of Bedrooms: 2
I Add | Delete | bdd | Delete |
Foundation Type: Conditioned bassmant 'I Statbonth:  [JaN ¥| Black Range: |0 to |1000000
End Manth: IDEC vl Rate [$/KwWh: ID.DSDD
Enclozed Crawl Space Type: IN,.',.f_-.. 'I
Thermal B oundarny Location: IN.-',-'E-. vI il ﬂl ﬂl




Modeling of Building Components

Heating Type Library

Component

| Statel ~

— Foundation " all Properties Summary

ﬂ.l M ame I Type | Lengthl Heightl Depthl Hgt.-'l'-.Gl
niarth wall Uninzulatedd®

2 zouth wall Uninzulatedd® 240 a.0 7.0 1.0

3 eastwall Uninsulatedd® 40.0 a.0 7.0 1.0

4 west wall Uninzsulatedd® 400 a.0 .0 1.0

= Delete |

il Boil 1975-1933

Qil Boil 1934 - Pres
Grnd *at HF Pre 1974
Grnd what HP1975-1983
Grnd wat HP1384-1987
Grid 'wat HP19858-1951
Grnd wat HP1952-Presz
44FUE Gas Fum B4k®

Hew | Delete | ot Copy

Fazte | —ULI

— Foundation *all Properties

M arne: Ir‘u:urth wall
Type: IUninsulatEdEI* B=0_.00 j |
Length [ft): |24.0 Height Above Grade [ft]: I'I ]

Height [ft]: IE.D Depth Below Grade [f); I?.U

Location: IBetween conditioned space and ambient/ground LI

Mame: |344FUE Gas Fumn B4k*

[T Desuperheater

Sysztem Type: IFueI-fired air distribution LI
Fuel Type: INaturaI gas ;I
R ated Dutput Capacity [kBtuh): IW

Seazonal Equipment Efficiency: IEM.EI I,-'i'-,FI_IE LI
Ausiliary Electnic Use: IEEEI IEae

LI ¥ Use Default

Heat Pump - Ausiliary [nputs
Fan Power [ attz];

IEI ¥ Usze Defaul

Fump Energy: IEI IWatts

B

Mate: I

] | Cancel |

Help I




Infiltration & Duct Leakage

—%Whole Houze |nfiltration
Blower door test ;I

T

keasurement Type:
Heating Seaszon Infiltration % alue:
Cooling Season Infiltration Y alue:

Shelter Clasz
20039 IECC Wernfication:

28
o |CFM @50 Pascals v
4 <

— Duct Syztem Selector

— Duct Leakage

— Mechanical Yentilation System for 140

Type: |Nnne |
Senzible Recovery Efficiency [Z]: IEIEI—
Total Recovery Efficiency [%): IIIII:I—
R ate [cfm]: IEI—
Hours/Day: 240

Fan watts: IEIEI—

— Uszage of Dperable Windows

Coaling Season Strategy: INaturaI Wentilation

=]

=

|

# | Mame | " Use Default Leakage:
1 [Hn ~]
' Use Measured Leakage
Hewr | Delets | Copy | |CFM @ 25 Pascals  »| |
— Leakage to Outzide
Mame: I [~ Exemption - No Test Required
Sq Feet o Tatal I'I'I.EIlj

# Return I
Served: Grilles: 4

Htg Equip: |1: 94AFUE Gas Furn B4k® ;I

Clg Equip: |3 135EER A/C 2ton |

Duct Surface Area [zgft]:

Supply: |4|:|8.2

E ztimate Surface Area

CFM = 25

Supply |4.40 Pazcals

Return IE. G0

— Total Duct Leakage
Duct Test Conditians:

I Fostoconstruction Test LI

Returr: |3|:|2_4 Tatal: |11.00 CFM = 25 Pascals
Dhucts
Supply Return
Location: Ebrea AWalue: Ebrea AMWalue:
1 I.-'l'-.ttic, under insulation j IEI IEI.EI I'I i IE.EI |
2 IEDnditiDned bazernent ;I I'I i IE.EI IEI IEI_EI

<

L




Lights and Appliances & Everything Else!

mm—

— R efrigeratar

T atal Consumption: (591 kit Location: I Conditioned ;I
— Dizhwwazher S

E nergy Factar: ID.#E ar kyfhur IEI acgapzcli?ﬁ I'I 2
— Range/0Owven

[T Convection Dwven

Fuel: I Elechic LI

[ Induction Fange

— Clothes " asher and Diyer

Lacation: ||:.:.n.:|iti.:.ne.:| LI YWazher Presets: IHESNET Drefault LI

Diryer Fuel: |E|Etttri'3 ;I washer MEF: ID-EW Elec Rate: ID-DBEI3
Dryer Eff. Factaor: I3.EI'I Washer LER: IF"EI# Kiwdhdyr  Gas Rate: IEI.EE

Muisture Senzing [ Capacity [2 a7y Annual Gas Cost; |23_I:IEI
Cu.Ft:
— Lighting
CFL [3]; IEI.EI Iterior E =terior Fixtures[X): IEI.EI

Pin-Based FL (%) [10.0 Fistures

Garage Fistures(X): ||:|_|:|

— Ceiling Fan(z)
CFRA W att:

IEI.EI [at Med. zpeed)

Restare RESHET Defaulks

L=

b

Property/Builder Information
Crganization/Bating Information

Site Information

Building Information
Foundation Walls

Slab Floors

Floors

Rim/Band Joists
Above-Grade Walls
Windows and Glass Doors
Doors

Ceilings

Skylights

Mechanical Eguipment
GSHP Well

Duct Systems
Infiltration/Ventilation
Lights and Appliances
Mandatory Requirements
DOE Zero Energy Ready Home
Interior Mass

Active Solar

Photovoltaics

Sunspace

| [Grogss Area |

192.0
1920
3200
3200

Copy |

TU=0.04& j ._I
E =terior Colar: IMedium vI

d ambient

-]

|




Reports and Information

Energy Cost and Features

Froparty Organization

SOHDA SOHDA

mitchedl, 50 5750 EI5-390-00%
miks harima

‘Waathar:Huron, 5D

Gone's House PassvHas Earildar

@o house passhe.blg SOHDA

Annual Energy Costs
Heating

Energy Features
Cading wif Attic

Sealed Attic

Walllbad Cefling

Arezg Grada Wall
Foumdation Walls Cond)
[Foumdation Walls {Uncond)
[Doscrs

HERS
Rater I probabiionary

1z2

minodae

passhe el OOT

Hane:

Hans:

pssshee LD 044

JCF BmZ5E

Hone:

Stesl-polyurathane L0283
Alpan sl 1a0

Hone:

THIS HOUSE 0 Ue0.044
Heg: ZE Clg: 28 CFMSD

Biowar door best
Bslanced: ERV, 45 cfm, 15.0 wabts.
Hans:

ASHR: Wtg: 30.7 kBtun, 10.6 HEFF. Clg: 12.0 kBtuh, 73,0 55ER,
with Desupartiater.

Water Hesting: Heat pump, Elec, 234 EF.
Hatei; Coolefes
R-72.BConditioned aca
RESHET/HERS defalt

Kot Applicabla

Defaults

Hane:

Hoba: Where faaturs lkvel varkes o homs, the dominate valus &5 showes

RERLRats - Resicential Erergy Anabysis and Rating Software w14.5.1
This Information doss: not constiube amy warranty of @nergy Gt o Evings.
= 1585-2044 Architectural Energy Corporation, Boulder, Coloreda.

Equipment Sizing

Froparty Orgardzation

SOHDA SOHDA

mitchedl, 50 5750 &05-390-2007
miks harsma

‘Waathar:Huros, 50
Gow's Holss FassvHads Edidar

@ nouse passtee.blg SOHDR

Heating
Caloalated Feak Load (Ke2u /hr}
Stzing Factor (X}

Haating Eguipment CapactiykEtu B

Cooling
Caloulabed Foak Load {kStu/hr

Sting Factor(i)

Cocling Egoipment Capachy (kEw/bry
Reguired Total
Specitid Total
Epecitied SHF

Reguired Sensible

Rater IDcprobsbiionany

a
-

T4

oy
a9

TA

ar

B.da
.40

052
180

Fuel Summary

Froparty Drganfzation

SDHEDA SOHDA

mitchedl, 50 5750 &05-390-200%
miks harsma

‘Waather:Huron, 50

Go's Houss FasshvHalks Barlbdar

@ house passtee.blg SOHDA

annual Emergy Cost
Electric

annual End-Use Cost
aating

Coovng

Wistar Hasting
Lights & Appliances
Photovoitalcs:

Sardice Charge

Total

annual End-Use Consumption
Haating (kah)

Cooting (K#R)

Wiatar Haating {KWh)

Lights & Appliances (KW}

Total (wh}

annual Emergy Demands

Fater IDcprobsbtionary




Reports and Information

Lights and Appliances Performance Report

Property Orgartzation HERS Froperty Grgantzaticn HERE
SOHDA SOHDA Fater ICcprebabtionary SOHDA SDHDA Rater IDcprobsbbionary
mitchedl, 50 57501 E05-390-2005 mitctl, 50 57501 05-390-4005
miks harsma miks harsma
Waather: Huror, SO0 Weather-Huron, 50
Govs o FasivHaus Earlidar GOV Fiouse FagivHas Bufidar
0¥ house passhe.blg SOHOE o Peuss paze bl SOHOA
Electric Consumpticn kwehiyr
Interior Lighting =80T
Exteerior Lighting 5z
Garsge Lighting 100.0 o
Refrigarasor &30
Fraazer aa 000 .
e i £ gim Performance Report
Orwen/Range 05 T
- g .00 Froparty Fe—— HERS
Clothes Dryer HET 500 SOHCE TOR0A Rater IDcprobabiionary
Mochanical Vergilaticn Fan 131.4 Lm0 mitchesl, 50 57501 S5-390-200%
: miks: harsms
o - L ci Waather:Huroe, 50
Flug Loads 13858 # * 3 Gow's Houte PashHaus Earlidar
Tatal 5131.2 200 i E = gov house passhe.blg SOHDA
£ z z EEof g
Annual Energy Cost Siyr E g B ¥ =
Intarior Lighting ) [’ £ 2
Extérior Lighting - £ 3
Garage Lignzing a8
Refriparazar 5
Frisszar a
Déshrwashar 11
Dven/Range EES
Clotees Washer 5
Clotras Dryer rid
Mechanical ersilation Fan it
Calling Fan 0
Flug Loads 19
Tzl 410 il |
il
=
5 =
i -}
H




The HERS Rater

» Preliminary Analysis - Model Energy Usage from
Plans

» Can model trade-offs to determine cost
effectiveness

» Can provide heads-up on potential energy, health,
safety, and building durability issues

» Can help ensure your bid request documents are
clear - set expectations for trades and sub-
contractors



http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/97.jpg
http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/97.jpg

The HERS Rater

» Pre-Drywall Inspection
» Ensure thermal bypasses are sealed
» Grade the Insulation job

» Your quality assurance partner during construction using
National Inspection Protocols

» Accepted as IECC inspection compliance (if approved by local
code officials)

» Minimize surprises while there is still time to fix issues




The HERS Rater

» Final Testing and Inspection

» When equipment is set, doorknobs are on,
lighting and appliances are in

» Infiltration tests with Blower Door
» Duct Leakage testing
» Attic insulation inspection

» HVAC Equipment, appliances, lighting, fans, etc.
verification

» HERS Index Certification - Nationally accepted
measure of energy efficiency




Your HERS Rater

» Consult and advise to expedite your transition and
adoption of new, more stringent, codes

» Assist understanding of new technologies and applications
related to building performance

» Set expectations and provide QA of sub-contractor groups

» Partner to manage construction costs while improving
energy performance

» Provide an edge in Marketing and Sales




Marketing & Sales

 Confidence
— Deliver on energy

and quality
performance goals
e Assurance
For the Home
Buyer
« Manage
Fewer punch list
Issues for new
homeowners

Existing
Homes

Reference
Home

Zero Energy
Home

S0y RESHET

-G':EH“&'E‘SE

Fssgaaﬁ

?
]




Your HERS Rater

HERS Index

The Lower
The Better

EEEEEEEEE

i NS
]
i

= =
1= 8

= -
14 K
RESIDENTIAL ENERGY SERVICES NETW

.~ [l EnergySmart

<l Moretrey
150
Existing 140
Homes 110
120
Bad 110
“fonse 100
+——t 90
80
0
—_—
50 This Home™*
40
30
0
Zero E 10
R o
P sty
B0 RESHET
*Sample rating representation

QENERGYSMART
CONTRACTOR

ll Builder
¥

Every Home is a
HERS Rated Home



SDHDA Use of the Calculations

» Mike Harsma




