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Project Team A i

A Richard Faesy (Chris Neme & Glenn Reed)
A Energy Futures Group
A Owners
A David Pill
A PilFMaharamArchitects
i Chuck Reiss
4 Reiss Building and Renovatior
4 General Contractor
4 Mechanicals, David Cole
4 Ventilation, David Hansen
A Andy Shapiro
4 Energy Balance, Inc.

4 Energy Modeling, Mechanical Systems and Envelope
Commissioning
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1. Understanding the process of getting an old
building to net zero

2. Design decisions and details

3. Some lessons learned along the way
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Project Introduction . ="

i Energy Futures Group (EFG)
4 Hinesburghased energy consulting firm since 2010
4 Running out of room in current rental space

A Project Goals

4 Stay in Hinesburg
Private offices
Room to grow
nvestment property

Energy showcase buil ding
serve as an model for others
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The Old Police Station, —

—— PMa
|
A Vacant building P

A Commercial use only

ASmal | |l ot (f

A Deconstruction restriction:

& Eliminate osite parking | -

4 For sale with no permits & =

4 16 month purchase procef_ &= =

i Closed October 2016
A Construction started in N

$/142015
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The Process O woss

i Selecting the team
4 Architect led the effort

4 Energy consultant
4 Builder selection process

iGetting over the 01l nte.
4 Vs. putting the project out to bid

A Dragging everyone along over 1.5 years

i Weekly involvement and nearly daily interactions

i Collaborative design decision process
4 Builder, architect, energy consultant, engineer, budge
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Energy Goals o
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A All-electric
4 Avoid the natural gas line that runs out front and all fossil fuels

A Model project:

i Tight: 1.0 ACH50 (440 CFM50) (vs. 4000+ CFM50 to start)
R5 windows

R 20 foundation

R40 walls

R60 ceilings

Cold climate heat pumps

Energy recovery ventilation, high efficiency, EC motors
Onsite renewables

Green, healthy and reised materials

AParticipate I n Effiliciency
Construction Program and achieve Net Zero standard
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llrmaharam architects

N.C. Progrand Net Zero $ s PMa

>t Pt P P Pt IR

Equipment incentives

Energy charrette ($2500)

Energy simulation (50% of cost)

Energy monitoring equipment (50% of cost)
Commissioning (25% of cost)

Performance incentive (up to 25% of equipment
Incentives, based on building operation for one year)

ncentives worth > $8700 for EFG, but costs are quite
DIt more

Recognition Preand Posbccupancy
Practicing what we preac
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N.C. Progrand Net Zero & e PMa
i EFG wanted to participate but encountered challenges
4 Guidelines vs applying it in the field on a small project
A Commissioning
A Energy Balance
4 CxAssociates

A Challenges for a small building to fit into a bigger building
program

4 Modeling costs vs needs for small building
4 Commissioning requirements and costs for a small building

i Lessons learned
A Program suggestions
A Adopt program for smaller buildings
A Flexibility
4 Performance based: incentives for achieving net zero when prove
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Design Elements O woos R
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i Design process based on client goals

A Integrated design process

4 Involvement of the builder in the design and
decision process
A Slab foundation vs. basement or crawlspace
A Roof trusses vs. working with the existing rafters

A Challenges and opportunities
APl ans and specsé
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D eS I g n % Reiss Building pm‘mmmﬁ M a

(SNRenovation

' ,
ok :
Con‘eren
EFG Offices
H L N ﬁ
9 [T
Common A
' I — ]
o 1
Ravail
o
Zntry P—&
_— | o
e
BERIARS POOTAUK GALGUMALIGHD
oy
¥l PLOGR 0R088 9 o
W PLOCR ARLY b ot
I FLOON, ANCHA oot
et LG USEABLE ot
TOTAL GHOM BXDTNG B of
TOrAL URSABLE EXOING  lode 4 Key
W HLOOM e b v [Z EFC OFices 477 o)
b i B Rerall {375 )
eyt oo 1 Comimon (£34 )
TOTAL GROD PROSORD 6% o
TOTAL UNTATLE RO 33640 of
Patw Sca e
[rauing: BCHEMATIC FOOTPRINT ©-12-2018 | 18" v |'-@"
U N i Prasct Graat No
PM a 12298 RT e, HINESBURG VT
O 1 | Cl'ent: SK T D
| Energy Futures Group




Energy Balance, Inc

High Performance Buildings

[ |
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Construction Detalls & s PMa
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Construction Details PMa

f u-:;: :
& ‘
114# | _—— 'r"{
E
= | e
——
= \]—_\_ i@
N | I ) o
( : )
\JT_
( g i
ph= |




Energy Balance, Inc

High Performance Buildings

Construction Detalls , . . —=
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Construction Details , . =~

Y Renovation
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Construction Details , . —=
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Window Choices

A Wood vs. vinyl vs. fiberglass

T I

™

A Performance
A Similar

A Cost
A $12k vs. $21k
A White vs. color

4 Wood vs. sheetrock returns
European, NY, ME
Local availability and service

Paradigm Windows
4 Portland, ME

A U-.22

A SHGC .22

pill.raharam architects

Reiss Building
].‘r,'nu'.,-.[n'-yx a
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Mechanical System Challen%es‘ —

A Zoned approach
A Heating and cooling
A All-electric cold climate heat pumps

i Ducted vs wall moudftcost difference and comfort
difference and uncertainties

4 Ducted System for new offices
4 Wall-Mount system for new offices
i Cost Savings~$5,000 (mechanical + construction)

i Less transfer fan costs ~$400 x 6 = $2400
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Mechanical System Challenges —
W Rerovation d

Challenges with wall mount:

A Heating and cooling offices with doors closed
A Comfort difference and uncertainties

A Transfer fan solution and uncertainties

i Peak loads driven by cooling in some rooms and
heating in others



Heating and Cooling Transfer Fan
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Mechanical System Challenges . -

i Very low peak loads

EFG Office and Retail
Indoor and Outdoor Unit Loads

Outdoor unit number 1 2
Total Peak Load Heating 16,410 | 16,575
Total Peak Load Cooling 8,880 | 16,627




Mechanical System Challeng‘gs_

Room Peak Loads -- First Floor

Energy Balance, Inc

High Performance Buildings

pill.raharam architects

PMa

Retail 108 Bathroom| Office SW  Office NW  Work
106 102 103 area/stair
Room 104
Outdoor Unit Number 1 1 2 2 2
Zone Name 1-1 1-1 2-1 2-1 2-1
Peak Heating Load (with 15%), Btu/hr 10,041 995 2,399 2,290 1,574
Peak Cooling Load, Btu/hr 5,063 275 2,760 2,167 648
Room Peak Loads -- Second Floor
Office Office EFG Office SW  Office Office NE
rental S rental N | Common 200 201 NW 220 203
Room 207 204
Outdoor Unit Number 1 1 2 2 2 2
Zone Name 1-2 1-3 2-2 2-2 2-2 2-2
Peak Heating Load (with 15%), Btu/hr 2,293 2,331 2,299 1,841 1,768 1,135
Peak Cooling Load, Btu/hr 2,056 1,042 2,551 2,129 2,122 899
pCanodot get smal l enough



All doors in Common Area 100

and 101 MUST be undercut 1" AFF
for ventilation return.
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Ducted Heat Pump,"? Flr



