
Building Tomorrow
TOGETHER.

M a r t h a ’ s  V i n e y a r d  R e g i o n a l  H i g h  S c h o o l

A q u i n n a h   |   T i s b u r y   |   W e s t  T i s b u r y   |   E d g a r t o w n   |   O a k  B l u f f s   |   C h i l m a r k

M a r t h a ’ s  V i n e y a r d  R e g i o n a l  H i g h  S c h o o l



S Y S T E M S+ ENERGY
peak s u s t a i nab i l i t y  + opt imal  operabi l i ty

W I L L  S Y S T E M S  BE EASILY  CONSTRUCTED ,  MAINTAINED & OPERATED 

W H I L E  S T I L L  BEING ENVIROMENTALLY  R E S PO NS I B LE ?



Sustainability

A HOLISTIC DESIGN PROCESS

Maximize daylighting and 

control solar heat gain

Optimized building envelope, 

low infiltration, MassStretch

All electric, high efficiency, 

simple, maintainable
Net Zero | Net Zero Ready
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Existing MEP - Recap

• Two Boiler Plants

• Two Electric Services – 480/3 and 208/1

• Fossil Fuels

• #2 Heating Oil, LP

• HVAC Operates 24/7/365

• Partial Air-Conditioning

• PAC, Library, Administration, Interior 

Classrooms and IT
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How does MVRHS Stack Up?



What’s Important to You?

COMPETING PRIORITIES, INFORMED DECISIONS

Low EUI

Acoustics

Emissions Implications

Fewer Compressors

First Cost

Future Adaptability

Individual Zoning

Indoor Air QualityLow Life Cycle Cost

Minimal Program Space

Operating Cost

Refrigerant GWP

Simplicity

PV Size

Speed of Construction

Selection Criteria

✓ Achieving Low Energy Use

✓ Acoustics

✓ Fewer Compressors

✓ First Cost

✓ Future Adaptability

✓ Individual Zoning

✓ Indoor Air Quality (IAQ)

✓ Low Life Cycle Cost

✓ Minimal Space Implications

✓ Net Zero Energy

✓ On Site Emissions Implications

✓ Operating Costs (O&M)

✓ Photovoltaic Installation Size

✓ Refrigerant Volume

✓ Simplicity

✓ Speed of Construction



All Electric HVAC Options

HVAC System Type

Air Source 

Heat Pump 

Variable 

Refrigerant 

Flow (VRF)

Air Source 

Heat Pump 

Central 

Plant

Geothermal

Hybrid
Hybrid



Air Source Heat Pumps - VRF

SYSTEM SCHEMATIC



HVAC System Options
Air Source Variable Refrigerant Flow (VRF)

Cons

• Higher Operating Costs

• Higher Life Cycle Cost

• More PV needed for NZE

• More System Refrigerant

Pros

• Lower System First Cost

• Easier to Integrate 

Distributed Units into 

Floor Plan

• Fewer Distributed 

Compressors

• Lower Emissions 

Implications / All Electric

Boston Arts Academy, Boston MA



Distributed Ground Source Heat Pumps

WATER SOURCE GEOTHERMAL – SYSTEM SCHEMATIC



HVAC System Options
Distributed Ground Source Heat Pumps

Pros

• Lowest Energy 

Consumption (EUI)

• Lowest Operating Costs

• Lowest Life Cycle Cost

• Least Emissions 

Implications / All Electric

• No Central Plant

• Least PV needed for NZE

Cons

• Premium First Cost

• Need to Integrate 

Distributed Units into 

Floor Plan

• More Distributed 

Compressors & Filters



Hybrid Air Source / Geothermal
GROUND SOURCE / GEOTHERMAL & AIR SOURCE – PLANT OPTIONS



Cons

• More Equipment & 

Controls Needed

• Need to Integrate 

Distributed Units into 

Floor Plan

• More Distributed 

Compressors & Filters

Pros

• Mid - First Cost

• Mid - Energy 

Consumption (EUI)

• Mid - Operating Costs

• Mid - Life Cycle Cost

• Lower Emissions 

Implications / All Electric

HVAC System Options
Hybrid Geothermal / Air Source



Inflation Reduction Act + MassSave

MassSave

Payback without IRA

Typical Life Cycle Analysis



Efficient, Effective MEP Systems

Owner “buy-in” on Systems 

Simple, Repairable, Redundant 

Owner Training Starts Day 1

Y O U R  E D . 

P R O G R A M

C o m m 

U N I T Y

I S L A N D

L O G I S T I C S

M V R H S 

D E S I G N

S T E W A R D

T H E  S I T E

S Y S T E M S

+ E N E R G Y

C A R E E R & 

T E C H . E D .



Mass Stretch Code Implications



Inflation Reduction Act

The Inflation Reduction Act provides

tax incentives
for technologies across energy 

industry

30%-40% return for Geothermal 
and Solar PV Investments

Renewable Energy 

Solar, Wind, 

Geothermal

Energy Storage 

Biogas, Waste to 

Energy, Dynamic 

Glass

Microgrid Technology

Electric Vehicles 

Charging 

Infrastructure

Carbon Sequestration 

Advanced Manufacturing, 

Clean Hydrogen, Zero 

Emission Nuclear, Biodiesel 

Renewable Fuel, 

Sustainable Aviation Fuel

Alternative Sources 

Ground Source Heat 

Pumps,
Fuel Cells, Microturbines,

Combined Heat and Power



Thank You.
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