








Putney Field House - Enclosure

« High efficiency R-5 windows,
SHGC-0.26 and R-2.5 skylights

e Super-insulated structure,
walls, roof, R/20/45/60

* Very tight construction ---
0.065 cfm50/sq.ft

0.37 ACH-50
0.024 ACH natural estimated
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e ‘“Light Louvers”

e Sun-Opftics
clear prismatic
skylight

N



Putney Field House - Lighting

High efficiency lighting
Automatic daylight harvesting controls
Three step auto dimming in gym

Occupancy sensors everywhere



Natural cooling



Putney School - Total Cost for heat Pump and PV
Systems

Bl PV Cost to Achieve
$600,000 Net Zero

O HP System Cost

$500,000 -

$400,000 -

$300,000 -

$200,000 -

$100,000 -

$_ _|
Ground source heat  Air source heat pump
pump system system




Energy sources

e PV electricity production!
e 16 Zomeworks 2.3 kW tracking arrays
e 36.8 kW / Expect ~avg of 45,000 kWh/yr



kWh

Putney Field House, Energy Use + Solar Production
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Step 10 - Detail & Build

Commiission everything



Step 10 - Detail & Build

Commission everything

Building Enclosure
Building Envelope Schedule - MASTER 3-21-2011.pdf




Step 10 - Detail & Build

Commiission everything



Step 10 - Detail & Build

Commiission everything



Step 10 - Detail & Build

Commission everything

Building Enclosure --
Why bother?

e Critical fo meeting
energy goals

e Critical to meet
peak load,
equipment sizing
and comfort
requirements

e Risk reduction!



Step 10 - Detail & Build

Commission everything

Show up

— Who: Architect,
Engineers, Energy
Champion,
Owners' Rep, Clerk

— When: Construction



Step 10 - Detail & Build

Commission everything

Show up




Step 10 - Detail & Build

Commission everything

— Who: Commissioning
Authority, Architect,
Engineers, Energy
Champion, Owners’ Rep,
Clerk

— When: Construction



Step 10 - Detail & Build

Commission everything

— Enclosure

— Mechanicals

— HVAC controls

— Lighting controls

— electrical
systems

— Ofther (e.g.,
rainwater)



Step 10 - Detail & Build

Commiission everything



Step 10 - Detail & Build

Commission everything

Lighting controls

e Critical for commissioning

e Highly visible and constant
Inferaction with occupants

 Not always straightforward



Step 10 - Detail & Build

Commission everything

Building Enclosure
e Systematic review of CD’s

— Clear drawings and details
— Clear, complete specifications

* Meeting with contractor and subs about building
enclosure

— Specs
— Drawings
— Testing schedule and requirements

e Submittal review
— Compatibility matrix
e On site observation and testing



REALIZE

e Step 11-Learn & Operate
1. Operation
2. Post Occupancy Monitoring
3. Tabulate Actual Energy Performance



Step 11-Learn & Operate

Track the first year of occupancy

— Who: Archifect, Engineers, Energy
Champion, Owners

— When: First Year



Step 11-Learn & Operate

Track the first year of occupancy

Putney Field House, Energy Use + Solar Production
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Step 11-Learn & Operate

|Energy Balance, Inc.

Actual Consumption

Predicted Consumption

Building Building Building Use | Conditioned | Fuel Use | Fuel Use EUl actual | Energy Use EUI predicted| Notes effecting
number Name sq.ft Start date | End Date |kBtu/sq.ft.-yr| kBtul/year kBtu/sq.ft.-yr energy
performance
1 NRG 66% office, 34% 45,000 | 1/1/2006| 12/31/2006 22 20|Manufacturing
Systems- | manufacturing/ not air
warehouse conditioned
2 Putney Field [Gym, workout, 17,500 | 12/1/2009| 11/30/2010 10 11|Gym kept at
House yoga, social ~60F
space
3 Aiken classrooms, 39,544 | 9/1/2010 998,225 25
Renovation |[faculty and open
offices,
4 Waterfront  (Affordable 40,000 | 11/1/2004( 10/31/2005 26 1,685,000 42
Housing Housing, 40
units
5 Pill House SF home, net 2,800 | 1/10/2008 1/9/2009 7.6 26,545 9.5
zero
6 CMBG offices, 9,500 | 6/23/2011| 5/22/2012 14 153,540 16
classrooms

7




Step 11-Learn & Operate



Step 11-Learn & Operate



Step 11-Learn & Operate

Exercise:

Summary Project EUlI Data Sheet.xlsx



Step 11-Learn & Operate

-]
Tracking your projects EUl's Is ©

powerful learning tool and
powerful marketing tool

Not knowing your EUl Is like...



REALIZE

e Step 12 - Celebrate




Join the Energy Challenge to Net-Zero Performance




Join the Energy Challenge to Net-Zero Performance




