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lations for Energy
ion Technologies

¥V Research

guestions

» What is the risk
that a building
technology will not
be implemented or
functioning
correctly?

¥ Why are energy
conservation
technologies lost
during the
construction
phase?

ECEEE 2007

¥V Executive
Summary

” Roof insulation

<0%
VFDs

12%

Outside air
controls

37%

Daylighting
controls

>50%
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/ 1: Barriers to Adopting
/ servation Features

Developer/

: Owner/
Designer

Tenant
Manages

project } Competition
requirements Evidence
Accountability
Disconnect

Evidence { Sets the budget

Maintenance
Costs

Institutional

Increased Investor
risk
due to VEWAES

fragmented Quantification
nature

4 Rewards projects
with reduced risk
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“No” decision
reinforces
uncertainty

“Yes” decision
reduces
uncertainty
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- Decision Process

No working

’/ examples ‘\
Decide not to

implement

Uncertainty\
/ Expected value J

\'[e}
Yes
Benefit

Decide to
implement

Working J
examples

ECEEE 2007 4-9 JUNE




Research Methodology: EDA
Process

Design Process Timeline

Schematic Design Construction Construction Occupancy
Development Documents

...................... ||!|)

W Energy Strategy Development Draft CD Final CD Draft Final
¥ DOE-2 Energy Modeling Review Review Verification Verification

W Cost Analysis
W Selection of Measures

Energy Design Assistance Design Review and Verification
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ethodology

¥ Data set
P 38 projects (school, hospital, lab, office)
New construction completed 2003-2005
Avg. 8,000 m?; total 300,000 m? (3.2 million sq.ft.)

Based on DOE2.1 modeled energy savings before and
after verification

P  Average savings per project
(vs. code base of ASHRAE 90.1-1989)

V'  32% annual kWh
¥ 31% annual energy $
¥ 30% annual gas

PAGE6 © THE WEIDT GROUP 2007
ale!

_ Energy Savings at Verification
Risk factor= 1 - . .
Energy Savings at Selection
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othodology

¥ Third-party reviewers (9)
P All work at same firm

V' Survey

¥ Reasons why a measure not found

W Later decision to not implement
” Not calibrated/commissioned
” Contractor omitted it

¥ Focus groups
¥ Explanations from design teams?

¥ Potential solutions for increasing
implementation rate?

¥ Biases likely
¥ Tend towards most recent experiences
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V Total 2.2 million kWh lost (annually)

» EURO 100,000 ($133,000) savings
potential lost annually

¥ Assuming EURO 0.045/kWh
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sulation and glazing

roof wall glazing
<0 A)+71 28%+42 120/0+80

Reasons for not
achieving

¥ Value engineering

¥ Documents incomplete Support needed
4 ¥ Quantify

benefits
4

4
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@ Reasons for not
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achieving

Vv

v

¥ Miscommunication
¥ Functional risk

W Lack of specification
knowledge

Vv
Vv

ECEEE 2007

Support needed

¥ Integrated
design

V' Sample
spec’s
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@ Risk factor

motion manual strategic
sensor control switch
13% .35 14% +.32 21% +.46

Reasons for not

achieving

¥ Value engineering

v Support needed

¥ Quantify
benefits

Functional risk » Case

studies of
positive
experience
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300-LINE CONTROL " L. B % s00.ume conrnor
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quipment

HVAC
o equipment
2% +.32 17% +.36

Reasons for not
achieving

¥ Value engineering

» Documents incomplete
(difficult to find)

4
4
4

ECEEE 2007

Support needed

¥ Quantify
benefits

» Improved
document’n
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ntrols

@ Reasons for not

achieving

4

Value engineering
Documents incomplete
Miscommunication
Functional risk

Lack of specification
knowledge

Lack of coordination
Installation knowledge

ECEEE 2007

Support needed

¥ Quantify
benefits

¥ Case
studies of
positive
experience
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yntrols

@ Risk factor
switching dimming St;\?\;[i?c?llc
50% 68% o
+.52 +.40 21% .46

Reasons for not
achieving

¥ Value engineering

Documents incomplete Support needed

¥ Quantify

Miscommunication )
benefits

Functional risk ¥ Sample

Lack of specification spec’s
knowledge

Lack of coordination
Installation knowledge
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mmary of Results

Change decision
on daylighting Energy
controls g

Il Lost because changed mind
Il Lost in implementation

. : , Achieved
Outside air lost in
implementation % total kWh savings possible at Selection phase

Roof insulation 100‘%ﬁ.— S
and VFDs

achieved to near o —
100% a0

20%
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// ings Potential

QOutside air
controls have
high risk factor
and high savings
potential

» VFDs
» Mech equip

¥ Daylighting

Total 2.2 million
kWh lost

Use risk factors
to estimate
savings that are
at risk during
construction and
operation phase
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pply Risk Factors to Understand
alue of Corrective Action

Present Value of 5 Years of Energy Savings at 5%
$0 $50,000 $100,000

| | |
Switching daylighting controls ‘_‘ 51%
Dimming daylighting controls 4 I—— 61%

Strategic daylight switching
Private office

Combined dual level switching

Combined manual dimming

Combined occupancy
sensor control

OS control of task light

OS control of individual lights
open office

Adaptation Compensation

Load shedding

Central EMS sweep after hours

Savings achieved Savings lost because not implemented
4-9 JUNE
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ive Actions
mplementation problems

PIC 1| LA LIS

e easier

ea  orientation of
.  sensor /
A easier |

easier ‘ X
easier
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Roof insulation, glazing, some lighting controls and

VFDs have low risk factors

Dynamic control strategies have high risk factors
¥ Daylighting
P Outdoor air controls
Top reasons for fall-out

¥ Value engineering
¥ Functional risk
»  Miscommunication
» Improper installation
Need to support - education
¥ Quantify benefits
W Case studies of positive experience
P Integrated design
W Sample specifications

ECEEE 2007
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Apply risk factors to design of incentive
structure for utility program

Build database for other metrics
Study design-build vs. typical supply chain

Determine opportunities for BIM (Building
Information Modeling) to close gaps

e LTI PTTPY B
Bk |IRLETEETIR. &
i !'-'=| |
ohueh by Lef sl LELEL

DNR Building, Howard, WI
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¥ Both types reach 60% savings level for selected bundle

¥ On average, Credit projects have higher savings than Cash
¥ Both types have average savings for highest bundle of ~38%

Credit - LEED Projects Cash - Utility Projects

Average — 38% Average — 30%

70%

0,
Energy SU7%

Cost
Savings 30%
(%)

10%

-10%

" Lowest Savings Bundle —®—  Selected —#*— Highest Savings Bundle
Bundle
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Design Review Process
Construction Documents

Windows

Wall and roof insulation

Daylighting control and
other lighting control

Lighting design

Mechanical equipment

Mechanical controls
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¥ Look for specification of glass type

¥ Verify key parameters (U, SHGC, VT)

¥ Calculate overall U-value and compare
with expected values

¥ Locate sensors and wiring on plans

¥ Review control sequences

¥ Count fixtures

¥ Check lamp and ballast types

¥ Check for fixture Watts

¥ Calculate W/sq ft
¥ Check for equipment types and
efficiencies

¥ Check plans and schedules for key
components

¥ Review control sequences

ECEEE 2007

4-9 JUNE




Verification Process
Submittals and Site Visits

Windows

Wall and roof insulation

Daylighting control and
other lighting control

Lighting design

Mechanical equipment

Mechanical controls
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¥ Look for specification of glass type in Submittals
¥ Verify key parameters (U, SHGC, VT)

¥ Check construction in Submittals

¥ Recalculate overall U-value, if needed

¥ Locate sensors in site visit

¥ Do functional test

¥ Do logging of lighting power to show trends

¥ Count fixtures on-site; check lamps and ballasts
¥ Determine Watts of representative fixtures

¥ Calculate W/sq ft
¥ Locate equipment in submittals and on-site

¥ Record nameplate efficiencies
¥ Check Submittals for key components

¥ Review control sequences in Submittals
¥ Conduct functional test where possible
¥ Do logging where possible to verify operation

ECEEE 2007
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cy distribution of success

Glazing

Lighting Design/Controls
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Envelope Insulation Daylighting Controls
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