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Overview of the Advanced RTU Campaign

Michael Deru, NREL
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Advanced RTU Campaign (ARC) Overview

» National campaign for promotion Advanced RTU Campaign
and support of high-efficiency RTU
replacements and retrofits

ABOUT JOIN TECHNICAL ASSISTANCE FINANCIAL RESOURCES AWARDS & RESULTS CONTACT US

179D DOE Calculator

' @

BUILDING ELIGIBILITY SUMMARY

» Partnership between DOE, Replage ReEpHe Heap
ASHRAE, RILA, and several
supporting organizations

Energy Savings Review Estimated
0 Caicutations o D Resuits )

Enter Building and Location Details

— Qualify for tax deductions quickly:
and easily

» Launched May 30, 2013 and runs
through November 2014

Determine Eligibility to use 1790 DOE Calculator

What is the Advanced RTU Campaign?

Older. inefficient commercial rooftop unit (RTU) air conditioning systems are common and gan waste from $1,000 to $2,700 per unit snnually. depending on the

} WWW adva n ced rtu o rq building size and type. By replacing or retrofitting them, you can save money, improve your energy efficiency, make your building more comfortable, and help the
L] | ]

environment. The Advanced RTU Campaign (ARC) encourages commercial building owners and operators to replace their old RTUs with more efficient units or to
retrofit their RTUs with advanced controls in order to take advantage of these benefits,

What are the benefits of joining?

ARC provides building owners and operators with access to information and expertise to lower facility operating costs while maintaining or improving building
occupant comfort, Joining the campaign allows you to

| P Bett
ASHRAE >- @u&hﬁ zﬁﬁi!girngs

Educate.Innovate.Advocate.
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http://www.advancedrtu.org/

RTU Evaluation Methodology

Michael Deru, NREL
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Decision Tree for Evaluating RTUs

Advanced RTU Campaign: RTU Evaluation Process

Resources

http.//www.advancedrtu.org

Preliminary Screening

What is the general condition, age, and
size of each RTU?

Initial Inventory

Building name Manufacturer
/ Space type Model

Do you need to hire engineering support or a
service company?

Which are the best RTUs for your applications?
What is the predicted energy savings and payback?

Do you need to include measurement and verification?

Project Planning

!

* Spec Retrofit

@ Spec Replacement

Better Buildings Alliance

Age General condition
Is the RTU a candidate for retrofit or Size Maintenance history RTUI Soreadsh
replacement? nventory Spreadsheet
General Condition Fair-Good, Fair-Good, Fair-Good, Poor
Age | Under 10 years Under 10 years Over 10 years
Size Under 7 tons Over 7 tons
Evaluation and Analysis Detailed Inventory
What is the result of the field evaluation? Controls, Usage, Features RTU Inventory Spreadsheet
Can a replacement be combined with other v Field Evaluation RTU Field Evaluation Checklist
energy efficiency measures? Ve RTU Comparison Calculator
A fodiF 179D DOE Calculator
s the roperly sized?
properly RTU Incentives Database
. . . Retrofit $ Replacement o i
What is the predicted energy savings and $ Analysis Analysis RTU Sizing Guidance
ROl for retrofit or replacement and does it s— Case Studies
meet your requirements?
no no
. action action ves ac?i%n ves
Planning and Procurement

RTU Sizing Guidance
RTU Incentives Database
Procurement Spec

M&V Guidance

(ase Studies

U.S. DEPARTMENT OF
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RTU Comparison Calculator

Ed Smyth, KEMA
Anne Wagner, PNNL
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Rooftop Unit Comparison Calculator

» Why use it?

» What is it?

» Who can use it?

» Where is it and what does it look like?
» What results does it provide?

» How do learn how to use it?

Energy Efficiency &
Renewable Energy
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Why create a calculator?

Situation:
» High efficiency rooftop units best serve building owners.

Condition:

» Building owners encounter difficulty justifying the selection and
procurement of high efficiency rooftop units.

Question > How can we reduce this difficulty?

Solution:

» The RTU Calculator makes for easy comparison between two rooftop
units to provide better justifications for choosing a high efficiency unit.

Energy Efficiency &
Renewable Energy
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Key Features

» Compares RTUs lifetime energy cost savings at various efficiency levels
» Fully web-based and menu-driven format

» Quickly estimates life cycle cost, simple payback, return on investment,
and savings-to-investment ratio

» Simulates operation under
— specific climate conditions at one of 237 U.S. locations
— user-specified AC requirements and building-use patterns

» Download results as graphic files and tables for further analysis and
presentation

Energy Efficiency &
Renewable Energy
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Rooftop Unit Comparison Calculator

» Why use it?

» What is it?

» Who can use it?

» Where is it and what does it look like?
» What results does it provide?

» How do learn how to use it?

Energy Efficiency &
Renewable Energy
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Tool’s Intent

- MAT
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Tool’s Intent

dOo1lvVindi1vd N1y

- MAT
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Comparison of Other Tools

Complex Tool - large
learning curve to use

EASE OF USE

Simple Tool -
easy to use and
understand

EnergyPlus
HAP/Trace

Honeywell ‘ RTUCC

@ v utiities

‘ FEMP Calculator
Simplified Level of Analysis TYPE OF Detailed Level of Analysis
COMPARATIVE
ANALYSIS

U.S. DEPARTMENT OF Energy Efﬁciency &
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Multiple Tiers

Two-tiered system of inputs:
simple queries and sophisticated comparisons

Default interface for quick investigations of Advanced controls so that users can also
high efficiency units by: manipulate (use defaults otherwise):
» Building Type, Location (City) » Interior Humidity Conditions
» Occupancy Schedule » Fraction of Load that is Solar and Internal
» Building Temperature Settings Gains
» Equipment size and efficiency » Ventilation Rate
» Economizer Use » Power split between fan, compressor, and

auxiliaries
» Inputs for Spreadsheet Data

» Equipment Degradation Factor and Ratio
of Sensible to Total Capacity

» Equipment Lifetime and Number of Units
» Electric Rates and Discount Rates

Energy Efficiency &
Renewable Energy

Better Buildings Alliance



Rooftop Unit Comparison Calculator

» Why use it?

» What is it?

» Who can use it?

» Where is it and what does it look like?
» What results does it provide?

» How do learn how to use it?

Energy Efficiency &
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Rooftop Unit Comparison Calculator

http://www.pnnl.gov/uac/

Better Buildings Alliance


http://www.pnnl.gov/uac/

www.pnnl.gov/uac/

Opening page describes use and purposes

Pacific Northwest
NATIONAL LABORATORY

U.S. DEPARTMENT OF

ENERGY

PNNL Home | About | Research | Publications | Jobs | News | Contacts Search PNNL n

Proudly Operated by Baftelle Since 1965

Rooftop Unit

COMPARISON CALCULATOR

Rooftop Air Conditioner

Home

RTU Comparison Calculator
RTUCC Methods

RTUCC Revision History

About the Comparison Calculator

The Rooftop Unit Comparison Calculator (RTUCC) compares high-efficiency rooftop air
conditioners to standard equipment in terms of life cycle cost. This web application provides an
alternative to complicated building simulation models, while offering more detail than simplified
estimating tools that are commonly available. While simplified tools are typically based on full-
load efficiencies and full-load equivalent operating hours, the RTUCC accounts for local climate
and partial-load, as well as full-load efficiencies.

[E4] uac@pnl.cov
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Better Buildings Alliance ENERGY | Renewable Energy




Rooftop Unit Comparison Calculator

» W
» W
» W
» W

Ny use it?
nat is it?
N0 can use it?

nere is it and what does it look like?

» What results does it provide?
» How do learn how to use it?

Better Buildings Alliance
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Drop Down Choices

_ Rooftop Unit Comparison Calculator

Welcome to the Rooftop Unit Comparison
Calculator (RTUCC).

This calculator simulates the energy
usage of both a high efficiency and a
standard efficiency air conditioner. [tthen
compares their energy and economic
perfarmance.

The RTUCC displays bestin Mozilla
Firefox. Good second choices for a web
bprowser are Microsoft Internet Explarer and
Google Chrome.

Torun the RTUCC, characterize the two
systems and their environment using the
controls on this page. Then click the
"submit button. Use your browser 'back’
putton to return from the results page to
this contral page or click on the "Return to
Controls Page” link.

Advanced Controls &
Show bin calculations '€

Lock load line &

Building Type ‘&

State / City '@

Schedule '@

Indoor Temperature (2]
Inside Rel. Humidity (%) &/

S&l Fraction &

Total Capacity &

%1

Oversizing F:

O| =

Office-Medium -

Apartment-MidRise
Healthcare-Hospital
Healthcare-Outpatient
Hotel-Large
Office-Small
Office-Large
Restaurant-FastFood
Restaurant-SitDown
Retail-StandAlone
Retail-StripMall
School-Primary
School-Secondary
Warehouse

—5ET BY USER—

n [ T

Off

ges

Drop Down Menu

Better Buildings Alliance
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8
e

in 2 Stages
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Selecting Advanced Features

‘ Rooftop Unit Comparison Calculator

Restoe o

Show bin calculations & Hide bin calcs

parison

gy usage

idard

mpares Bullding Type & Office-Small |E| Office-Medium

nance. - : _
State /City @ | | MO |¥| Kansas City || Kansas City

'a Firefox Schedule & M-Fri, 7am. to 7 p.m. |E| M-Fri, 7a.m. to 7p.m.

‘oWser are

U.S. DEPARTMENT OF Energy EfflCIenCy &
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Setting Building Use

‘ Rooftop Unit Comparison Calculator

parison Advanced Controls & Hldden

Show bin calculations & O] Hide bin calcs

gy usage

idard ) _

mpares Building Type “ Office-Small |E| Office-Medium

nance. : _ _
State / Cfty & MO [*| Kansas City || Kansas City

'a Firefox. Schede & M-Fr, 7 am.to 7 p.m. |E| M-Fri, 7a.m. to 7p.m.

‘OWSEr are

ndoor Temperature S\_[75[¥['F  Setoack Cond. O

U.S. DEPARTMENT OF Energy EfflCIeﬂCy &

Better Buildings Alliance ENERGY | Renewable Energy



Example — Rochester Medium Office Setting

I Rooftop Unit Comparison Calculator

aparison Advanced Controls & Hldden

Show bin calculations € | [ Hide bin calcs
rgy usage
ndard ) _ _
smpares Building Type * Office-Medium Office-Medium
mance.

State / Ciff & NY [¥| Rochester

lla Firefox. Schedul M-Fri, 7 a.m. to 7 p.m. M-Fri, 7a.m. to 7p.m.
IOWSer are
wgle

Indoor Temperature &

?1 EaF SEtbaEH 4 I:IF

U.S. DEPARTMENT OF Energy EffICIenCy &
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Setting Unit Configurations

Total Capacity @ | | 110|¥|kBtuh in|2|¥|stages 24 kBtuh

Oversizing Factor @ | |0 [* %

Candidate Unit & 13 EER @ 45 k$ 400 Shyr 12 EER 54, 500/unit $0fyear

Enable Economizer ‘& Economizer enabled

Standard Unit & 10 EER @ 4 k& 400 Shyr 9 EER* S, 000/unit S0/year

Enable Economizer ‘& Economizer enabled

U.S. DEPARTMENT OF Energy EffICIenCy &

Better Buildings Alliance ENERGY | Renewable Energy



Setting Utility Rate, Cost-of-Money, and Equipment

Life

Electric Utility Rate &
Discount Rate &
Equipment Life &
Number of Units &

Chart discounted costs &

012  $kWhrs
7 %
15| = lyears

.1

units

0.08 BEWhrs

Chart presentvalue

Energy Efficiency &

Better Buildings Alliance

ENERGY Renewable Energy



Enter “Submit” to do the Calculations

Electric Utility Rate & 012  &kWhrs 0.08 $/kWhrs

Discount Rate & T B

Equipment Life & 15| [years

Mumber of Units & 1 units

Chart discounted costs & Chart present value

=

T . Energy Efficiency &
Better Buildings Alliance ENERGY Renewable Energy




OUtPUt Results RESULTS

ALBANY, NY Candidats Standard Savings
Annual Energy Consumption {kKWhrs) 5,465 11,880 2,410 | m—
Annusl Operating Cost (3} 1,535 1,828 289
g 15 *ear Life Cycle Cost (3) 18,453 20,827 2,134
Results Table is the same
. . . . Annuslized Cost () 2,030 2,285 T34
with bin calculations hidden v | 2

or shown E—

Fate of Retunn {3} 5779

Savings to Investment Ratio (SIR) 827

20,0004 - --

' | = Standard
i | = Candiats

i

15,0004 - - -

10,0004 - - -

£,000

Discounted Costs (Current §)

0 3 0 15
System Life [Years)

Better Buildings Alliance ENERGY | ooy Bnetency &

Renewable Energy



Output Results — Optional Bin Calculation Outputs

0 e
55--3---7:"-'":"---5 -------- \ “---r| |— Total Hours (Max = 785)
7 : 3 ! \| |— ActCond Hrs (Max = 323)
50":.'//' """""" TR 5' """"""""" A '| = Solar and internal
gl voneraa A R p Ncoviciagh R 3 Non-Ventilation . . .
24T i Y A 1 |—=Totm Bin Calcs: Equipment
= 404 - iy i - it oo r| | & After Economizer
m ' ' ' \ ! ' . g 5
0 | - - P . | | m Desion Conatin Performance — Standard Unit
T i £ ! 2 '-,I X L O Set Point
S 30f------ee- R~ o e -
b} N '
6. 20 se e s s o e Ty
@ X :
ik e A R e TR 5 Ve 4 P e e e
(015"; __________ A N S g T/ 3] [— Runtime Stage 1
i ; i * : " J ! T = : —hm...__ — Runtime Stage 2
T oo oLy N it : B dfesssapestaiistins i S "= [ Total Capacity C.F.
. \ g -P""f ! B A . '| |— PowerC.F.
Oy et o e b i gt Py R§LoTTr L ; ‘ / ' SIT Ratio
0 ! ! S — Overall C.F.
‘ —_— — —_— - = O E_C(kWhr) (Max = 1,670)
60 70 80 90 100 2 @ E_F(kWhr) (Max = 692)
Outdoor Dry Bulb (F) 3
o 1N 10 7R S SO, [] e, Sy (R AL O, S S,
(@]
R Rt 5 e g L A e e et st
<

Bin Calcs: Loads and Hours - £l s : | 5
Standard Unit il

Outdoor Dry Bulb (F)

U.S. DEPARTMENT OF Energy EfflCIGncy &
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Optional Bin Calculation Outputs
1 || RoofopUni Comparison Cakuator |

Return to Controls Page

RESULTS
KAMSAS CITY, MO Candidate Standard Savings
Annual Energy Consumption (KWhrs) 8,342 10,082 1,740
Condenser Unit Energy (KWhrs) 4 565 6,306 1,740
Evaporator Fan Energy (KWhrs) 37T aqiT 0
Added Aux Electronics Energy (kWhrs) 0 0 0
Annual Operating Cost (5) GET 807 139
Demand Costs (5) V] o ]
15 Year Life Cycle Cost (§) 10,578 11,3486 768
Annualized Cost (5) 1,161 1,245 84
Met Present Value (§) TE8
Payback (yrs) 4.3
Rate of Return (%) 27.08
Savings to Investment Ratio (SIR) 254
11,0004 ----------- B LR Femmeo-—g -
10,0004 ----------- a -------------- o
9,000 H : — Candidate

3,000
7,000
6,000
5,000 ]
4,000 ]
3,000 ]

Discounted Costs (Current §)

2,000

U.S. DEPARTMENT OF Energy Efﬁciency &
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Simple Assistance

_ Rooftop Unit Comparison Calculator

Welcome to the Rooftop Unit Comparison Advanced Controls & H|dden
Calculator (RTUCC).

Show bin calculations & Hide bin calcs
Thiz calculator simulates the energy i : :
usage of both a high efficiency and a Lockloadfine &[] R
standard efficiency air conditioner. It then
compares their energy and economic Building Type & Office-Medium |E| Office-Medium

perfarmance.

Building Type: 5elect the building type which best §

State / City “* represents your building.

Kansas City
The RTUCC displays bestin Mozilla

Firefox. Good second choices for aweb Schedule | ‘ M-Fri, 7a.m. to 7 p.m. E| M-Fri, 7a.m. to 7p.m.

browser are Microsoft Internet Explorer and

Google Chrome. Indoor Temp
Move your cursor over a question mark near a
controls name to display a help tip. Click on the
question mark for more detailed information

U.S. DEPARTMENT OF Energy EffICIenCy &

Better Buildings Alliance ENERGY | Renewable Energy




Rooftop Unit Comparison Calculator

» W
» W
» W
» W
» W

Ny use it?

nat is it?

NO can use it?

nere is it and what does it look like?

nat results does it provide?

» How do learn how to use it?

Better Buildings Alliance
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Detailed Help

@ PNNL: Rooftop Unit Comparison Calculator (RTUCC) - Help - .. || (e

Building Tvpe: Select the building type which best represents vour -
building. Each building type has an associated load model that 1s used
to predict RTU loads and mechanical ventilation as a function of

) ) o outdoor temperature. Each load model 1s derived from EnergyPlus
Detailed information in analysis on a prototype ASHRAE building.

Controls Help

o
| =N

Several parameters on this input form are calculated as the building
type is changed (e.g. "S&I Fraction” and "Ventilation Eate"). This
means that hand entered vahles for S&I Fraction and Ventilation Fate
will be overwritten whenever the building type selection is changed.

Discussion: There are two supporting PDF documents that can be
downloaded: (1) the description of the prototvpe buildings, see pages )
8-13, and (2) a description of the corresponding EnergvPhus analysis
done to develope the load models.

T'o input custom load-model parameters, make sure "Advanced
Controls" are checked, then select the "--SET BY USER--" building
type. When entering custom model parameters, note that units are
KBtw/HrF for the slope (5). KBtuw/Hr for the intercept (T), and
dimensionless for the ventilation slope fraction (VSF).

TONE

U.S. DEPARTMENT OF Energy Efﬁciency &
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Additional Information

_ Rooftop Unit Comparison Calculator

RTU Comparison Calculator ®

To run the RTUCC, characterize the two Inside Rel. Humidity (%) ‘& Alto
systems and their environment using the e 0527
controls on this page. Then click the S&l Fraction = 0.527 =

‘submit’ button. Use your browser ‘back’

button to return from the results page to - ) -
ity & 084 : kBtuh in|2 : stages 84 kBtuh in 2 Stages
this control page or click on the "Return to Total Capacity J

Controls Page” link. Oversizing Factar (] ] E%

se the restore’ button to change all Ventilation Rate & 24 % of Fan Cap. 24

values backto the defaults shown in the far V Eﬂr:lﬂﬂ - r: e E| f -l

ight col defaults).

fight column (mor on defaults isit the engineering methods pages for additiona
background information on the RTUCC.

Dle ECconomizer = LA

Maove your cursor over a question mark

near a controls name to display a help tip.
Click on the question mark for more
detailed infarmation (more on help).

niAuxiCondenser (kW) & 0.881BFn 0 Aux 6120 Cond

Visitthe enaineering methods pages for Fan andCompressor@«' 1-Spd: Always ON E'
additional background information on the &7 Ratio & U-?2E|

RTUCC. Click the version link (below) to

view the revision history. Degradation Factor & 25 E|

Spreadsheet data &/

U.S. DEPARTMENT OF Energy Efﬁciency &
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Supporting Documentation

_ Rooftop Unit Comparison Calculator

RTUCC: Methods

This series of pages describes the engineering methods behind the Rooftop Unit Comparison Calculator (RTUCC). Each
page starts with an outline and is followed by discussion.

Home

RTU Comparison Calculator o
» Establishing Loads

RTUCC Methods + Sensible Load Lines
RTUCC Revision History # AnExample: schedule and load data
Related Links

» Corrections to Tested Performance
# System Power Draw
+ 3ensible Capacity

» 3Specific Manufacturer Data

U.S. DEPARTMENT OF Energy Efﬁciency &
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Detailed Explanations

_ Rooftop Unit Comparison Calculator

Home | Next ==

Establishing Loads: Sensible Load Lines
= Establish high point of the total sensible load line Sensible Load ‘

» Total sensible load = Total sensible capacity @ design conditions | Tatal
ota
+ Use rated sensible capacity corrected to design conditions Sens. Capacity

» Establish two points for the non-ventilation line

» Subtract off Sensible Ventilation Load at design conditions rMon-ventilation

+ SVL = f(ventilation mass flow, tos - tn) Yentilation load at
design =

« Solar and internal gains (S&l) point Fiflowe, AT Conduction

+ Value is calculated based on users selection of building type and location.

Calculation is based on EnergyPlus load models for ASHRAE building types. szl

+ Daily average S&I load is assumed constant throughout the cooling season.

Discussion

-

The RTU Comparison Calculator uses weather data to conduct a binned energy analysis | AT=T.4 - Toa
forthe rooftop unitin cities across the United States. Weather tape data (outdoor dry bulb AT =10 Design

and coincident web bulb) was binned in 5 degree increments and filtered by the selected Conditions

occupancy schedule. The resultis a database of hours (in each bin) and coincident wet

bulb temperatures, for each city and schedule combination. Where 5&| are the SOLAR and INTERNAL gains

The first step in the binned analysis is to determine the conditioning load for each

weather bin. Since building characteristics are not explicitly entered for the RTU

Comparison Calculator, building loads must be inferred by assuming the unit would be installed in a building suitable for its specified capacity. Load behaviors for
this hypothetical building are established via a "Total” sensible load line and the "Mon-ventilation” sensible load line. These load lines are defined by the yellow line
markers in the figure to the right. Assumptions behind these points are in the outline above.

U.S. DEPARTMENT OF Energy Efﬁciency &
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Next Steps

» Use the tool for a sales presentation, or have your customer use the
tool to satisfy their need to justify costs.

» Discuss proper sizing and installation — use the ASHRAE/ACCA
Quality Installation Standard 5 as a reference.

» Discuss proper maintenance cycle and steps — use the
ASHRAE/ACCA Quality Maintenance Standard 180 as a reference.

Energy Efficiency &
Renewable Energy

Better Buildings Alliance



179D DOE Calculator

Michael Deru, NREL
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179D Federal Tax Deduction

» Federal tax deduction for energy efficient commercial building properties
» Based on energy and power cost savings from envelope, lighting, HVAC, and hot water

improvements over 90.1-2001 179D DOE Calculator
Partially Qualifying Properties Interim
Fully Lighting
Qualifying Envelope HVAC Lighting Rule
Property and
SWH
Savings 50% 10% 20% 20% 25%-40%
Requirements lower LPD
50% 10% 15% 25% (50% for
warehouses)
Tax $1.80/ft2 $0.60/ft2 $0.60/t2 $0.60/ft2 $0.60/ft2
Deduction Times
applicable

percentage

Require hourly energy simulations No simulations

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy



What is the 179D DOE Calculator?

us oemanmewror | Enargy Efficiency & EERE Home | Program sumer Information

Web-based tool for quick estimates of
energy and power cost savings for partial *7° PO Calculator
qualifying properties for envelope, lighting, == CT——

What is the 179D federal tax deduction?

Section 179D of the Federal Tax Code provides a tax deduction for energy efficiency improvements to commercial buildings. A building may qualify for a tax deduction

or HVAC under Section 179D not to exceed $1.80/ft* for whole building performance or $0.60/ft" for a partially qualifying property for envelope, heating, ventilating, and air
conditioning (HVAC), or lighting improvements. In addition, a building may qualify with a reduced installed lighting power under the interim lighting rule. Energy
simulations are required to show compliance with the energy and power cost savings requiremants._ \ ore detailed information.

What is the 179D DOE Calculator?

The 179D DOE Calculator is a DOE approved tool that provides calculations to determine eligibility for the 179D federal tax deduction as a substitute for other

.
Reg reSSIO n I I Iod e | S Of 250 OOO re- modeling software. The 179D DOE Calculator provides pre-simulated results to determine qualification for both the partial and interim compliance pathways.
)

Is my building eligible to use the 179D DOE Calculator?

. Although many common building types are included in this tool, some building types and configurations may not be eligible. By clicking on the "Start your Estimate”
SI I I I u a e ru n S button below, you will enter the 1790 DOE Calculator and be asked to enter six building characteristics to determine your eligibility. If a building is not eligible to use
the 179D DOE Calculator, qualification for the 179D tax deduction can be determined with separate modeling using a different modeling tool.

Eligible buildings can use the 179D DOE Calculator to determine qualification for lighting, envelope, and HVAC system. A 179D DOE Calculator Results Report will
be provided as documentation of the qualification and eligibility status. The report does not preclude the need for a certification of the property performance from a
qualified individual (a licensed contractor or engineer in the jurisdiction of the building location)

12 building types from the DOE RETEIENCE i anen comanc putmoye orastteson o 750 s s

There are three compliance pathways to qualify for the 179D federal tax deduction:

. .
B u I |d I n M Od e | S 1. Whole building qualification with 50% energy and power cost savings shown through energy simulation (not covered by this tool).
2. Partial qualification for envelope, HVAC and HW, and lighting with energy and power cost savings with threshold options:
a. 16 % % envelope, 16 % HVAC. 16 7% lighting effective January 1, 2006 through December 31, 2008.
b. 10% envelope, 20% HVAC, 20% lighting effective January 1, 2006 through December 31, 2013,
c. 10% envelope, 15% HVAC, 25% lighting effective March 12, 2012 through December 31, 2013.
3. Partial qualification through the interim lighting rule based on reductions in installed lighting power.

16 locations to represent all 15 climate o |
Zones plus SOUthern Callfornla CoaSt o Building Eligibility 9 Energy Savings 9 E Review Estimated

. Summary Calculations Results
m a p ped to ZI p Cod eS To start the process, select your building The next step is to provide additional At the end, you will receive a 173D DOE

type from the list. You will see details for that information on your energy efficiency upgrade Calculator Report that states your eligibility

building type based on the U.S. Department including: lighting, building envelope; and status to use the 179D DOE Calculator for tax

of Energy reference buildings. You will also heating, cooling, and hot water systems_ qualification purposes, as well as any tax

enter the zip code for its location. Based on these inputs energy saving qualifications as a result of your retrofit. This
calculations will be performed to determine if report can be used as documentation to submit
the retrofit qualifies for the 179D deduction. to the Internal Revenue Senvice when applying

for the 179D tax deduction.

DEPARTMENT OF Energy Efﬁciency &
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179D DOE Calculator Building Models

% of Building

Sector Building Activity Area ft? Floors Shape

Stock

Small Office 5,500 1 4.5%

Office Medium Office 53,630 3 4.8%

Large Office 498,588 12 2.7%

School Primary School 73,960 1 4.0%
Stand-alone Retail 24,962 1 12.2%

Retail Strip Mall 22,500 1 4.5%

Supermarket 45,000 1 1.2%

Quick Service Restaurant 2,500 1 . 0

Food service ‘5 0.5%

Full Service Restaurant 5,500 1 0.5%

Lodging Small Hotel 43,200 4 1.4%

Residential Midrise Apartment 33,740 4 5.9%
Storage Warehouse 52,045 1 13.4%
Total 55.5%

U.S. DEPARTMENT OF

Energy Efficiency &

ENERGY Renewable Energy



179D DOE Calculator Capabilities

Can Model Cannot Model
» Envelope » Envelope
— U-values and solar reflectance —  Skylights
—  Window U-value and SHGC — High window-to-wall ratios
» Lighting power reductions » Lighting
» HVAC — Daylighting controls
— Packaged HVAC efficiency » HVAC
— Central plant efficiency — Alternate HVAC systems or control
— Variable speed fans strategies
— Air source heat pump » Combined savings for envelope, HVAC,
» Hot water system efficiency and lighting EEMs

» Mixed use buildings

- : Energy Eff
Better Buildings Alliance ENERGY Rgﬁ;gv)v/abéc;?:é?




179D DOE Calculator

U.5. DEPARTMENT OF Energy Efficiency &

http://apps1.eere.energy.qov/buildings/commercial/179d

179D DOE Calculator

Building Technologies Office » 1790 DOE Calculator El Frintable Version 3 SHARE

EERE »

What is the 179D federal tax deduction?

Section 179D of the Federal Tax Code provides a tax deduction for energy efficiency improvements to commercial buildings. A building may qualify for a tax deduction
under Section 1780 not to exceed §1.80/* for whole building performance or $0.60/f* for a partially qualifying property for envelope, heating, ventilating, and air
conditioning (HVAC), or lighting improvements. In addition, a building may qualify with a reduced installed lighting power under the interim lighting rule. Energy
simulations are required to show compliance with the energy and power cost savings requirements. View more detailed information.

What is the 179D DOE Calculator?

The 179D DOE Calculator is a DOE approved tool that provides calculations to determine eligibility for the 179D federal tax deduction as a substitute for other
modeling software. The 1790 DOE Calculator provides pre-simulated results to determine qualification for both the partial and interim compliance pathways.

Is my building eligible to use the 179D DOE Calculator?

Although many common building types are included in this tool, some building types and configurations may not be eligible. By clicking on the "Start your Estimate”
button below, you will enter the 1790 DOE Calculator and be asked to enter six building characteristics to determine your eligibility. If a building is not eligible to use
the 1790 DOE Calculator, qualification for the 179D tax deduction can be determined with separate modeling using a different modeling tool.

Eligible buildings can use the 179D DOE Calculator to determine qualification for lighting. envelope, and HVAC system. A 1790 DOE Calculator Results Report will
be provided as documentation of the qualification and eligibility status. The report does not preclude the need for a certification of the property perfformance from a
qualified individual (a licensed contractor or engineer in the jurisdiction of the building location).

What are the different compliance pathways for qualification for the 179D tax deduction?
There are three compliance pathways to qualify for the 179D federal tax deduction:

1. Whole building qualification with 50% energy and power cost savings shown through energy simulation (not covered by this tool).
2. Partial qualification for envelope, HVAC and HW, and lighting with energy and power cost savings with threshold options:

a. 16 % % envelope, 16 %% HVAC, 16 ‘/3% lighting effective January 1, 2006 through December 31, 2008.

b. 10% envelope, 20% HVAC, 20% lighting effective January 1, 2006 through December 31, 2013.

c. 10% envelope. 15% HVAC, 25% lighting effective March 12, 2012 through December 31, 2013.

3. Partial qualification through the interim lighting rule based on reductions in installed lighting power. JCIick here to Start usi ng the Calcu |at0r
] e \

To Determine Eligibility START YOUR ESTIMATE b

o Building Eligibility e Energy Savings e @ Review Estimated
Summary Calculations Results
To start the process, select your building The next step is to provide additional At the end, you will receive a 179D DOE

type from the list. You will see details for that information on your energy efficiency upgrade Calculator Report that states your eligibility
building type based on the U.S. Department including: lighting, building envelope; and status to use the 1790 DOE Calculator for tax
of Energy reference buildings. You will also heating, cooling, and hot water systems. qualification purposes, as well as any tax
- - = Fe inputs energy saving qualifications as a result of your retrofit. This
ill be performed to determine if report can be used as documentation to submit U.S. DEPARTMENT OF

lifies for the 179D deduc vp. tw ke raier 13 Revenue S0 e when 2pplying Energy EfﬁCienCy &
for tre 1730 Lax + 2uuctivl. ENERGY Renewable Energy



http://apps1.eere.energy.gov/buildings/commercial/179d/

179D DOE Calculator Example

179D DOE Calculator

» Retail building, 35,000 ft2
N © © omawe o @ mmewnw) > 10yearddRILs

» 2 20-ton and 2 15-ton RTUs
» Location: Baltimore, MD

. . ) The following fields are opticnal. If provided, they
* The following fields are required. will be printed on the results report. } —

Building Type* Building Name
Select a building type... Izl

EERE » Building Technologies Office » 1730 DOE Calculator £ SHARE

BUILDING ELIGIBILITY SUMMARY

Enter Building and Location Details

Zip Code* Building Owner

f1. Select the building type
2.Enter ZIP code

3. Enter building area

4. Project information (optional)

Building Gross Area* Building Addre

ft*

Determine Eligibility to use 178D DOE Calculator

This secticn will be populated when you select a building type, building gross area, and zip code.

Choose the System(s) to Estimate Potential Savings

'
A I"g" LIGHTING B % ENVELOPE l & HVAC and HW
Buildings that have an installed lighting Buildings that save at least 10% Buildings that save at least 15% of
power of at least 25% less than of their projected annual enengy their projected annual energy costs
ANSI/ASHRAE/ESMA Standard 90.1-2001 costs through improvements to the through improvements to the

or buildings that save at least 18 %’3% on building envelope (insulation, heating, ventilating, and air

annual energy costs through windows, doors, and roof) may be conditioning (HVAC) and hot water
improvements to the building lighting may eligible for a tax deduction of up systems may be eligible for a tax
qualify for a tax dedudtion of up to 30.60 to $0.80 per square foot. dedudtion of up to 30.80 per square
per square foot. foot.

NEXT | 2

U.S. DEPARTMENT OF Energy Efﬁciency &

Better Buildings Alliance ENERGY | Renewable Energy




179D DOE Calculator Example (page 2)

Energy Savings

Building Eligibility
1 e Calculations

9 E Review Estimated
Summary Results

BUILDING ELIGIBILITY SUMMARY

Enter Building and Location Details

The following fiekis are optional. I provided,

* The following fizkis ar= raquirsd. they will be printad on the results report.

Building Type*

Building Mame
Stand-Alone Retai E|

Zip Code*
21230
Climate Zone: 47

Building Owner

Building Address (Street, City, State)

Total Floor Area (ft%): 24 833

S - ) Building Gross Area*
umber o OOrs: 7000 B

5. Check eligibility of the 179D A

calculator for tax purposes based

Determine Eligibility to use 1790 DOE Calculator

Please answer the following guestions to determine if your building is ligible to be anahyzed with this calculstor for tax deduction purposes. Each of
the following responses must f3ll within the range of simulated pa bers. | yrowr bk o=s not mest these reguiremeants, you may still uss the
calculstor to provide 3 guick estimate of potential energy saving ptablke 1 Elgibality.

Number of floors 24 hour operations

1 (2] No =

ELIGIBILITY
LIGHTING {interim rule):

Aspect ratio Skylights s =
LIGHTING {partial qualifying rule):
1 7] Ne =] )
Window-to-wall ratio HVAC system type ENVELOPE:
08 a Packaged A/C with gas fg HVAC and HUV:
Estimated pl load d i
['u%flfgi H ) ensity *You are eligible to use the 1780 DOE
75 0 Calculstor fior the following systems: Lighting

{Interim Rule},Lighting (Partial Cualifying
Rule, Envelope, HVAC.

Choose the Systemis) to Estimate Potential Savings

on basic building information (can
always use the calculator for
estimating savings)

J

6. Select system(s) to evaluate

[ Q LIGHTING

Buildings that have an installed lighting
power of at least 25% less than
ANSI/ASHRAE/IESNA Standard
80.1-2001 or buildings that save at
least 16 3% on annual energy costs
thiroisgh in':pro\.lemenm to the building
lighting may qualify for 3 tax deduction
of up to $0.80 per squars foot.

0 f ewverore

Buildings that save at lzsst
10% of their projected annusl
ensngy costs through
improvements to the building
envelope {insulstion, windows,
doors, and roof) may be eligible
fior 3 tase deduction of wp to
5080 per squars foot.

I;": Q HVAC and HW

Buildings that save at least 15%
of their projected annusl ensngy
costs throwgh improvements to
the haating, wentilsting, and sir
conditioning (HVWAC) and hot water
systems may be eligible for 3 tax
deduction of up to ¥0.60 per
square foot.

MEXT [

(can check 1 or all 3, but each
system is treated separately)

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy




179D DOE Calculator Example (page 3)

o Euilding Eligibility 2 Energy Calculations 9 E Review Estimated
Summary ( _) HVAC Results

HVAC and HW Solution Explorer Eligibility to use the 17390 DOE Calculator for HVAC and
Stand-alone retail  Climate Zone 44 H

partial qualifying rule:

Change the values in the input boxes to match your buikding’s HVAC parameters. The savings will be automatically calculated and displayed in
the green area below the input boxes.

Three solutions: baseline, your

MOST EFFICIENT

PARAMETER B0.1-2001 YOUR SELECTED VALUE VALLIE bu||d|ng and most effICIent
System Type 0 Packaged single zone AC Packaged single zone AC El Packaged single zons AC p
Fan Spesd Control 0 Caonstant Spesd ariable Spead El

IEER {[Etw/h] / W) El 0 11.50 15 20.13 7 Enter your SyStem data
Heater Ciil Thermal Efficiency B T8 ril o5
(%)
Energy and Power Cost Saving 5 QUALIFICATION FOR 179D 20.0%
View HVAG and HW System Details Sl ELLALE $0.31/ ff°

15.4% e . ST
s0.24/ ¢ — Savings and eligibility for
L e tax deduction

Threshold: ' Partial
Gualifying Rule 16 2/3%
Threshold:
Partial Gualifying Rule 20%
Threshold:

Better Buildings Alliance ENERGY | ooy Bnetency &

Renewable Energy



179D Reports

Approved by IRS as proof of qualification

Results Report for 179D Qualification

PRINT >
ELIGIBILITY for use of 1790 DOE Calculator
LoghSmg (enieern nled: Loghtmg (Pt guisSpng relei: 0
EmmicEe (partl gralsmeg noiul: 0 YL wmd EPA (partl gy noiel:
SUMMARY Log IC: 7918 Seofermier 13, 2013

Building Summary

Sullding Type Stand-ulons Retall Euliding MName
Bullding Sross Area: 37000 Tt Euliding Crwner.
Climate Zone: 44, Euliding Address:

Zip Code: 21230

" HWAC and HW

System Tipe: Packaged Singlke Zons Al Efclency Rating: IEER 15 [Btwhjvw
Conditionsr Hester Coll el eMokency: T
Fan Speed Control: Variable Spead Fan

E Estimated Results T ——
Enengy and Power Cost Savings™ 15.4% Tax Deduciion: S0USNTE

Pariial Cualting FRule: ™~
Anmus] Enengy Cost Sauings— SL2UTE T

Results Summary

£y sieen 17D DDE insialied = 0D BODE Az T
Caloulsdor Lighiing and Qusifostion | QusiFosion Qusiroston Cee-guodson
EngIniny Paowear Poraer Thirssthodd Thiresiodd Thireshodd .

L] Tt [’H?]-ﬂl’ﬁ [%]d#r (%]-am_r Applnabis
Emning s L THY L= THY 2 THY Thirsshodds
Ra-duotion
n
Lignting
Powsr
Dwan sty
3%
Lighting
el @ | @ | =& | -
S
]

Taal, -

L = z= rCA

I G = 7]

Tm
T g

Eromope

Sy w P e (=] * *

Cei g

Tm
AT m
———
T .’ A e =3 @' = @' = .’ am
Cei g
o

Statements and Signatures —

Qualined ingividual cardfying compllance with sacoon 1780 requiramants (35 defnad in secoon S.05 of
Nooce 2008-52)

Name

Address

Fhane

Address of the buliding o which e certification apolles

Qualifed inohioyal must intdal and complem one or mor of the following SEEManTS:

_ [1) Statemant for Tull deduction Tor snengy sfficlant commercial bullding proparty: The interior
lighiing spstems, nasting, cooling, ventliztion and hot waler systemes, and bullding emsions Tet have been, or ane
plannad to e, Inconporated Into the Duliding will reduce Bhe ksl annusl enengy and power costs Wil respect o
combined usage of e ulkding's hesting, cooling, ventitation, hot water, and Interiar lighting systems oy
percant 35 companed 1o 3 Reterance Bullding =t meats e minkmum raguiremants of Standand 90.1-2001

(2} $tatsment for enengy efficient Bghting propsrty under the Partislly Gualitying Ruls: The int=rior
liginiineg systems Tat have been, of are planned 10 be, INCorparaied Into e ulkding will reduce e i) anmal
EMErgy and power GiEts with respect 1o comibined usage of M2 bullding s heating, coaling, ventitation, mat water
and Inferior lighting syshems by percent 35 companad o 3 Feference Bullding Tt mests e minkmum
reguinsments of Standard 20.1-2001

(3} Statsment for enengy effickent Bghting propsrty wnder the interim Lighting Ruls: The inerior
lighiing sistems Tnat have baen, or ane planned o be, Incanparzted Info Me bulkding will n=sul in 3 lighting powser
denshy reduction of ___ parcent below ASHRAE Standand 90.1.2001

__ [4) statems=nt for enengy efficksnt heating, cooling, ventitation, and hot watsr propsrty under the
Partislly Qualitying Ruls: The nesting, cooling, vetiiation, and hot water syslems Mat ieve been, or ane planned
fio b2 Incamporated Into T buliding will reduce T fofal anmual energy and power costs wilh respect fo comiined
usage of e bullding’s heating, cooling, ventitation, kot water, and Interior lighting sysems by percent a5
companed i 3 Referance Buliding =t meets e minkmum reguinements of Standand 90.1-2001

_ [5) Statemsant for enengy stficiant buliding snvelops property undsr the Partially Gualifying Ruls:
The buliding envelope Tt hias been, or ks planned 1o be, Inconporatzd Ino he buliding will reduce he total anmusl
Enengy and power cCeEts W respect to comibingd usage of e mulkdings heating, cooling, ventliation, not water
and Interiar lighting systems by pencant 35 compared 10 3 Reterence Buliding it mests e minkmum
reguirements of Standand 20.1-2001

Qualifed inohiowal must indal aach of the Folowing SEEIMENTS:

[1) 1 Fve dsiermined e reduction In enengy and power costs or lighting power densiy using e nukes of
Miofloe 2005-52, Matlca 2005-40 and Nofice 2012-26

_ [ZpE) Cenmoations using e Partially Cuallying Rule: | pariarmed field inspections of e mulkding ater he
property was placed In senice and | e confirmed et e muliding fEs met, or will meet, e enargy-sauing
fargets contained In e deslgn plans and speciiastions, and Tat such field Inspections were peromed in
accondance wiln 2y Inspection and festing procedures BEt (1) heve been prescrined iy e National Renewak
Emergy Lanoratary (MREL) 25 Enengy Sauings Modeling and inspection Guldelines for Commercial Bullding
Federal Tax Deductions and (2) are In efiect al e time te carification |s gen

Renewable Energy



Contacts

ARC web site: www.advancedrtu.org
RTU Comparison Calculator: http://www.pnnl.qgov/uac/
179D DOE Calculator: http://lapps1.eere.enerqy.gov/buildings/commercial/179d/

ARC:

Michael Deru 303-384-7503 michael.deru@nrel.gov

Andres Potes 919-943-7291 andrespotes@waypointbuilding.com
RTU Comparison Calculator:

Anne Wagner 503-417-7569 anne.wagner@pnnl.gov
NYSERDA HVAC Business Partners:

Lou Tisenchek 518-266-9360 x306 louis.tisenchek@dnvkema.com

Tim Devine 518-266-9360 x302 timothy.devine@dnvkema.com

Energy Efficiency &
Renewable Energy

Better Buildings Alliance
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