Purpose

e EXxplore the financial feasibility of net zero energy
buildings above code buildings
e Examine the feasibility of a net zero community
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Bullding Overview

Six typical new construction buildings were
analyzed

Single Family
*Multifamily — Duplex = \ :
*Multifamily - Quadplex 0} o
-Office - Open : LEL
-Office - Closed
-Office/Manufacturing

Figure 3: Residential single __n_._u.___z home the multifamily housing
source: Huntington Homes mnes
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Figure 9: Office/manufacturing net zero ready north (top) and south elevation (bottom)
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Code Standard

__ R25 walls, R15 basement, R49 roof, R 3.2 windows

_ 0.5 cfm/sf above grade surface area@ 50
Pascals

Mechanical / DHW:

Residential -Propane-fired furnaces for heating and
DHW,

Commercial -Rooftop propane-fired heating and
cooling units with demand controlled outside air

Ventilation: no heat recovery

Code Used: 2015 Vermont Residential Building Energy Standards (RBES)
and the 2015 Vermont Commercial Building Energy Standards (CBES)
draft dated 11/24/2014




Net Zero Ready Standard

Envelope: Vs

— R60, R40, R20, R5
— 0.1 cfm/sf above grade surface area@ 50 Pascals

Mechanical: Air source heat pumps

Ventilation: Residential -HRV, Commercial -
ERV

DHW: Residential -heat pump unit
Commercial -electric resistance

PV:sized to be net zero on an annual basis —

Assume $3/ watt installed cost (based on Vermont price in Oct 2014 for a
roof mounted array)




Financial Analysis

INPUTS OUTCOMES

e Istyear ownership and
operating costs

Cumulative capital,
operating, and finance
COsts

e Energy consumption

o Capital costs for energy
efficiency

e Capital costs for PV

e Financing assumptions
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Financial Analysis

INPUTS OUTCOMES

e Istyear ownership and
operating costs

Cumulative capital,
operating, and finance
COsfts

e Energy consumption

o Capital costs for energy
efficiency

e Capital costs for PV

e Financing assumptions
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Energy Consumption

*Residential annual energy per dwelling unit
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Commercial annual energy
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Energy Use Intensity (EUI

le [2]

(kWh/
Building Type S q.m-yr)
Single Family 1,6 196
Duplex [1] - 203 /5
Quadplex [1] 176 75
Open Office 1 196 54
Closed Office ] 210 56
Office/Manfuacturing z 156 54




Community Energy
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Renewable mjm_\@<,0<m1Q<

« 2.3 MW of PV to be NZ
+ Rooffops and carports maximized
« + 7.5 acres of ground/mc
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Cost Estimate



Cost Estimate - Residential
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Cost Estimate - Commercial
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Cost Estimate — Commercial

Open Versus Closed Ojn
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Fuel Escalation — 5%

Vermaont Fuel Price 2003-April 2015 +sdjusted for infation

« From 2004-2015 average
fuel oil escalation is 6% /yr

« Propane escalafion is 4%
/yr

« Yearly variation ranges
from: 77% to -23%

« Report assumes 5% with
“Solar Plateau” —no
inflation on cost of
propane after year 7 ($4.13

/ gal)

Starting costs:
« Electricity = $0.15 / kWh
* Propane = $3.08 / gal
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Financial Analysis - Outcomes

INPUTS OUTCOMES

e Istyear ownership and
operating costs

¢ Cumulative capital,
operating, and finance
COsfts

e Energy consumption

o Capital costs for energy
efficiency

e Capital costs for PV

e Financing assumptions
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Single Family Residential
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