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LEARNING OBJECTIVES

* Attendees will be able to explain the benefits and cost savings of
implementing an aquifer-connected geothermal HVAC system.

* Attendees will be able to conduct a comprehensive envelope study to
identify and address thermal performance and infiltration issues.

* Attendees will be able to analyze strategies to optimize building square
footage in conjunction with geothermal systems for overall cost
reduction.

» Attendees will be able to summarize insights into the practical
application of energy-efficient technologies in a real-world charity
organization setting.
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RMHC DAYTON

* Home away from home for families
traveling to receive medical care
for their children

* 14 Rooms, now 350 SF min.




A PLACE REDUCE PROMOTE
THAT ENERGY WELLNESS
RECALLS CO NSU M PTI Enhance each family’s

experience through access to

H O M E O N daylight and views. Provide ease

of movement and high-quality

Create an image and experience Minimize unwanted heat healthy air and materials.
of place that facilitates transfer, use efficient systems,
communal gathering, promotes and target net zero readiness.

weon - EXPANSION  OPTIMIZE
FLEXIBILITY ~ LONG TERM
Preserve the ability to expand B U DG ET

and capitalize on potential

opportunities through flexibility Balance the needs of now with
and adaptation. the future to optimize

operational spending while
providing the greatest value
over time.
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RIVIHC to
prioritize
sustainability
and energy
efficiency?
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DESIGN &
PERFORMANCE



EMPOWERING ENHANCING LIFE-  LIFTING THE
CONNECTIONS CHANGING CARE
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COMFORTABLE, FLEXIBLE, FUTURE READY

 Enhance comfort, reduce stress, promote well-being.

e Start with passive design strategies, be efficient, reduce waste, generate energy.
 Minimize operational and embodied energy while considering cost.

* Include a variety of high-quality indoor and outdoor environments.

& DESIGN + ELECTRIFICATION + HEAEASEE & & CLIMATE POSITIVE
efficiency/materials no onsite fossil fuels [ R ﬂ & planning/design/materials
passive strategies R
‘. ...................................................................................................................................... .’ .......................................................... .’
Zero Emissions Buildings Beyond Buildings
operations/embodied carbon urbanization/infrastructure/landscapes

carbon sequestration/adaptation/resilience
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LEVEL TWO AND THREE SIMILAR
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15 typical rooms (sleeps 4)

* 4 larger rooms (sleeps 6)

* 2suites

e 21 total rooms per floor on 2 and 3
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RONALD MCDONALD HOUSE: SUSTAINABILITY

S WABMTESTLE We W a
=] LRy TR, PR -....:'. I

Puebla, Mexico: Features an Puerto Rico: Solar panels Southampton, UK: Roof gardens Louisville, Kentucky: Repurposed
onsite orchard, stone washing provide renewable energy, with with rainwater irrigation and a historical building for
basins, daylight, natural solar thermal installations water-efficient fixtures. expansion, reducing
ventilation, and solar thermal supplying all heated water. construction waste.

water heaters.
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ENVELOPE OPTIMIZATION
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What were the
drivers for
HVAC system
selection?
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EXISTING BUILDING PERFORMANCE

Energy Usage Intensity (KBTU/sqft/yr) Annual Carbon Emissions (lbs) Annual Utility Costs ($)

MNatural Gas Natural Gas
6% 3%

Matural Gas
2%

Electricity

Electricity

Electricity
F4% 979, 98%




SYSTEM SELECTION

Reliability
Air Quality and Redun-| Acoustics
dancy

Mechanical | Weighted
space Req. Score

System Type and Energy and | Life Cycle

First Cost Description

Heat Rejection Carbon Cost

Importance 3 4 2 4 1 1 1 4 4

VRF
w/ DOAS

Air-Source

3.2

A central DOAS will provide ventilation to
the entire building. Above ceiling ducted VRF
fan coil units located throughout the
building will provide cooling and heating to
spaces. The VRF heat pumps will be air
cooled and will sit outside located around
the building.

Cost: $39/sf

Geothermal/
Aquifer

3.1

A central DOAS will provide ventilation to
the entire building. Above ceiling ducted VRF
fan coil units located throughout the
building will provide cooling and heating to
spaces. The VRF heat pumps will be water
cooled through either geothermal or with
the aquifer.

Cost: S44/sf

Heat
Pumps
w/ DOAS

Geothermal/
Aquifer

4.4

A central DOAS will provide ventilation to
the entire building. Water source heat
pumps located above ceiling or in closets
throughout the building will provide cooling
and heating to spaces. Open-loop (aquifer)
geothermal wells will be provided for heat
rejection and absorption.

Cost: $43/sf
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SPACE ALLOCATION
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ENERGY, COSTS, & CARBON: HVAC OPTIONS
cl (ol e

Existing Building 31.3 382,907 $30,066

WSHP with Aquifer 16.6 332,404 $26,377

VRF with Aquifer 16.3 326,352 $25,897

Air-Cooled VRF 46.8 658,526 $46,006

EUI (kBTU/ft2/year) Carbon (lbs) Utility Costs (S)
Carbon Emissions Factor 200 700,000.00 250,000.00
45.0 $45,000.00
600,000.00
1,235 lb/MWh (Electricity) 40.0 $40,000.00
35.0 500,000.00 $35,000.00
16.25 Ib/CCF (Natural GaS) 30.0 400,000.00 $30,000.00
Simple Electricity Rate: 25.0 $25,000.00
Imple =lectnidly fate 20.0 300,000.00 $20,000.00
$0.10/kWh 15.0 200,000.00 $15,000.00
10.0 $10,000.00
Simple Natural Gas Rate: 5.0 100,000.00 $5,000.00
0.0 - s
50-75/CCF Energy Usage Intensity (kBTU/ft2/year) Carbon (lbs) Utility Costs (S)
m Existing Building m WSHP with Aquifer m Existing Building m WSHP with Aquifer m Existing Building m WSHP with Aquifer
m VRF with Aquifer Air-Cooled VRF m VRF with Aquifer Air-Cooled VRF m VRF with Aquifer Air-Cooled VRF

s



CALCULATING CARBON

CO: total output emission rate (lb/MWh) Sort by Amount

by state, 2019 US: 884.23 (Ilb/MWh)

NN TS
T TN Tib/Mwh

CALIFORNIA = 385.59
COLORADOC - 1323
CONNECTICUT = 474.38
DELAWARE — 709.97
DISTRICT OF COLUMBIA
FLORIDA
GEORGIA
HAWAII
IDAHO = 210.84
ILLINCIS = 720.99
ANA

MISSISSIPPI
MISSCURI
MONTANA

NEBRASKA
NEVADA —
NEW HAMPSHIRE-  251.05
NEW JERSEY — 543.14
NEW MEXICO —/ N | 519
YORK —
NORTH CAROLINA
NORTH DAKOTA 1,436
OHIO

OKLAHOMA —
OREGON —
PENNSYLVANIA -
PUERTO RICO
RHODE ISLAND
SOUTH CAROLINA -
SOUTH DAKOTA -

e TENNESSEE -
0 537 774 876 1.31K Ilb/MWh v i

VERMONT = 40.86
VIRGINIA = 633.19

WASHINGTON — 297.25
WEST VIRGINIA 1,930
WISCONSIN 1,225
WY OMING 2,054



LIFE CYCLE COSTS ANALYSIS

Life Cycle Cost Analysis — Ronald McDonald House

s

$5,000,000.00

$4,500,000.00

$4,000,000.00

$3,500,000.00

$3,000,000.00

$2,500,000.00

$2,000,000.00

$1,500,000.00

$1,000,000.00

$500,000.00

$0.00

~10 Years
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e \\ ater-Cool ed VRF (w Aquifer)
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Air-Cooled VRF

~14 Years

15

16 17

WSHP (w Aquifer)

18

19

~$4.42M

~$4.37M

~$3.97M
20 21 22 23 24 25



SYSTEM DIAGRAM - PIPING

SEE HYDROMIC FILL
SYETEM PIFING DETAL
ON THIS SHEET FOR
CONTINUATION

e FLOW METER T
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BELL & GOSSETT AUTOMATIC AR VENT
114 /_ MODEL 1074 OF EQUNVALENT, FIFE
MSCHARGE TO FLOOR DRAIN

100 PS5 PRESSURE RELIEF VALVE
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PIPE DRAIN TO MEAREST
FLOOR DRNN_-_-_-_-_'_'_‘—--

INTERKR EXTERIOR
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SYSTEM DIAGRAM - DOAS

e Thermal Comfort

o Individual occupant controls/zoning &
* Indoor Air Quality Improvements o I o
o Provides dehumidified neutral air to spaces B — T e
3 _— : e
_— DT G
o Demand controlled ventilation
P A < e
e LU . -
st g




LOCAL UTILITY COSTS

Average retail price of electricity : Ohio : all sectors : annual Ohio Price of Natural Gas Sold to Commercial Consumers, Monthly
cents per kilowatthour Dollars per Thousand Cubic Feet
12.5 20
10.0 —
_-"\-\-_______,-F'
- _— 15
7.5
10
5.0
5
2.5
0.0 2005 2010 2015 2020 0 2005 2010 2015 2020
= Series |D: ELEC PRICE.OH-ALL A = Series |ID: NG.N30200H3.M
E;]_;.]} Source: LS. Energy Information Administration e]_;.]} Source: LS. Energy Information Administration
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VALUE ENGINEERING

VE Options Description First Cost Savings
Option 1a Leave the design as is. WSHP DOAS unit with energy recovery core, diesel generator, VAV boxes _
P with demand-controlled ventilation in high occupancy areas on the first floor.
Option 2a Swap domespc hot water heat pumps for'natural gz.,\s water heaters, and swﬁch generator from $40,000
diesel to natural gas. DOAS unit to remain the same as the DD selection.
Swap heat pump water heaters for natural gas water heaters, and switch generator from diesel
Option 2b to natural gas. Swap the energy recovery core with an energy recovery wheel. Unit to be sized $34,500
for failure for the heating with the heating to be sized for 70F.
Swap heat pump water heaters for natural gas water heaters, and switch generator from diesel
Option 3a to natural gas. Switch WSHP DOAS unit for DX (aircooled) with furnace heating and energy $60,000
recovery core and remove condenser water piping from DOAS.
Swap heat pump water heaters for natural gas water heaters, and switch generator from diesel
Option 3b to natural gas. Switch WSHP DOAS unit for DX (aircooled) with furnace heating and remove $54,500

condenser water piping. Swap the energy recovery core with an energy recovery wheel. Unit to
be sized for failure for the heating with the heating to be sized for 70F.




VALUE ENGINEERING

Life Cycle Costs Comparison (20 Year)

Option 2b Option 3a Option 3b

$900,000

$850,000

$800,000
$750,000
$700,000
$650,000
$600,000
$550,000
$500,000
Option 1 Option 2a

Annual Life Cycle Costs ($)







What
challenges did
the project
face in
construction?
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OWNER’S PERSPECTIVE
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FINANCIAL INCENTIVES

Millions in new tax credits to boost Ronald
McDonald House

{ Caption

ACT OF 2022
1 000 0 880 & & ¢

INFLATION

REDUCTION

HONDA

Honda USA Foundation

By Thomas Gnau fl(w)(&

IRA Tax Benefits Dayton Region New Honda Sustainability
Market Fund Grant



LAUNCH OF THE IRA CALCULATOR

FINDING FUNDS FOR
SUSTAINABILITY: GBBN'S IRA
CALCULATOR GOES LIVE!

GBBN has publicly released its Inflation Reduction Act (IRA]
Calculator, a tool that helps our clients—and now, the wider public—
understand funding opportunities in the IRA for sustainable design.
“People generally understand the goals of the IRA, but in
conversations with developers and others in the building industry,
we’ve found they frequently don’t understand its details [...]

Green ; _;:'.-_" "; MIDWEST REGIONAI
‘ Building LALLA SO SUSTAINABILITY st GREEN BUILDING UNITED
Alliance | . SUMMIT Sl 2024 Sustainability Symposium




HISTORIC INFILL

Program: 10 m:
[Repub
Construction Size and Type:
All New Construction
Location: Cincinnati,
Expected Start of Construc 0
Certifications: LEED Silver
Construction Cost: $3.7M (Vine)

AMOUNT
$0

[New construction, not retrofit)

0
[Fundsfadmin not available yet)

$4000 unit, $104K-272K total
(counting only for affordable vs. all]
(Typical 20% energy savings LEED Silver)

$375,000

50% of appliances, wiring, panels,
insulation and including install costs.
for 50%+ residents at 80-150%AMI

all slectric an

Grants/Loans/Rebates

$2,500/unit, $170,000 total
Energy Star, Prevailing Wage

30-60% credit on $0 system
No Renewables in project

$72,780

Prevailing Wage but no Apprenticeships
assume LEED Silver 25% over ASHRAE
90.12019. Amount per Base deduction

Tax Incentives (Treasury Dept.)

ordable units, Retail (Vine
15 market/9 affordable umits,

0sf Vi

he-Rhine Histo

17marl

, Retail (PL nt]
00sf (Republic), 2

ic District

39M (Republic)

PROGRAM

Green and Resilient Retrofit
$18 Fund for loans and grants.to H
properties for electrification and bc

Greenhouse Gas Reduction F
$27B1n grants, loans, tech asst. &

10 affordable units

ant)

Place Company Name Here Notes & Callouts:
Place Project Nsme Here

Place Year of Completion Here

Place Project Site Here

Place Contact Nome Here

Place Contact Email Here

cuumm 2ero emssions

Home Energy Performance E

Rebates (DOE)

$4.38 Direct Rebates for building o

onincome level of residents and le
#a

High-Efficiency Electric Hom##

$4.58 Direct Rebates for low and nggg
owners and residents for lectrificig
L
#4

IS IRA FUNDING WORTH PURSUING?
G EVEL DAL CULA TR PO OETERMINE Wi SECTIONS 7O G0 AFTERT

Are you using prevailing wage on the project?
Are you using spprenticeship on the praject?

Are you electrifying your building?

Are you including affordsble units?

Are you considering implementing systems that reduce your energy use?

I this project an existing section 87

Section 45L Energy Efficiency
New Energy Effificent Home Credit
and Zero Energy Ready Homes

Section 48 Renewable Energy
Tax Credit and Bonus Credits
30% Tax Credit to assist
installations less than 1 M
for prevailing wage, domestic

Renev
[
c#H

w2
Section 179D Modification of Iy
Commercial Buildings Deduci
Tax Credit for outperforming the me
efficiency dards by specified % ##
buildings 4 stories or taller. s

of $.50/sf apprenticeships for credits $. .
$ 721,780~ 889,780 TOTAL™®

MANUAL

CALCULATION =

IRA CALCULATOR MULTIFAMILY HOUSING
(SRELIR AL CLL AT

Areyouusing peeeailing w2ge onthe projest?

Are you using agaRsaLEzE sk onthe project?

Willthis building be placedinto service prior ta January 1, 20277
Whatis the your Seriting ares ?

How many deedling ants do you have inthe project?

How affordable_less than S0% AN 7
Hon many dw elingunits are affordable st - K52 A8 17

Which of I x

Estimated savings over baseline:

Provides electric appliance

Are J Frhe foll

Ifyes, select which technologies pply beiow:

Uses prevailing wage and ¢
Provides affordable rental |
The project is located withi

Provides onsite renewables

Do youmest u
1074 ]

Is the project losated in an energy community? See map ik

Is the project located in a low-income community? See map link W

Is your fitfed Low incor ject or E B

L Please register your e

Project?

VERSION
1.0

IRA Incentive Calculator

The IRA provides incentives in six main areas. If your project includes any of the
—= following strategies, it may qualify for funding. Find out on the next page.

Makes the building energy efficient

IRA Incentive Calculator

7t CMTA

The IRA provides incentives in six main areas. If your project includes any of the following strategies, it may qualify for

funding. Find out on the next page.

Makes the building energy efficient

Provides electric appliances or MEP equipment

Uses prevailing wage and apprenticeship labor

Provides affordable rental units

The project is located within a Low-Income Community or an Energy Community

Provides onsite renewables and/or storage such as solar panels and geothermal.

VERSION 2.0

Please register your email address to use the calculator and receive your custom report. *

Is this a healthcare project?

Healthcare Non-Healthcare

VERSION 3.0 https://www.gbbn.com/news/finding-funds-for-sustainability-gbbns-ira-



https://www.gbbn.com/news/finding-funds-for-sustainability-gbbns-ira-calculator-goes-live/

-y W = W

sustamablllty
of the building
align with
RMHC’s
mission?
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