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Practical Items

from Mary Bentsen to Everyone:
This is the Chat window.

* If you can't hear me,
please type a message
in the Chat window
located on the right-
hand side of your
screen. You can also

check the volume Sendto: | Everyone v
controls on your [ This is where you type your questions and | [ send|

| comments.

computer or adjust
the WebEx controls.

* Be sure you have called in to the conference call. See the first
message at the top of the Chat window for call-in information.

* Please type any questions you have during the presentation into the
Chat window located on the right-side of your computer screen.




What city are you in today?

Type your response into the Chat window.




Quiz Questions
What do you already know about best practices for
implementing energy-efficient HVAC Controls?

1. What s the final step of the
typical retrofit steps?

2. What cash incentive does
ActOnEnergy offer for natural
gas savings realized installing
HVAC controls?

3. Which of the following is true
about energy benchmarking?

1. What is the final step in the typical retrofit steps?
A. Performing a Detailed Building Audit

B. Training Your Staff

C. Implementing Controls

D. Verifying Your Findings

2. Whatcashincentive does ActOnEnergy offer for natural gas savings realized
installing HVAC contrd?s
A. $0.80per therm saved
B. $1.00 petherm saved
C.$1.20 pertherm saved
D. $1.4(pertherm saved

3. Which of the following is true about energy benchmarking
A. An initial benchmark can only be performed by a trained professional with years
of experience
B.. SYOKYIFINJAYy3 FyasgSNR (G(KS ljdzSaitrazy 27F a!
C. Successful benchmarking is always time consuming
D. An initial benchmark can be done using just a utility bill and a web browser



Typical Retrofit Steps - Orientation

1. Do you need improvement? A. Benchmark
your
2. Getting your utility provider involved building
- : S . B. Get a due
3. Performing a detailed building audit diligence
4. Choosing a controls platform review
C. Performa
5. Choosing a contracting team Comfort
Study
6. Verifying Benefits
7. Training your Staff

Examples

Office Building

Data Center

Reinhard Seid§ a Principal at Taylor Engineering, a California based Engineering
Consultancy specializing in Mechanical and Control System Design and
Commissioning.

Mr. Seidl has 20 years of experience in HYAC and Controls Design, is a member of
several ASHRAE committees responsible for the creation of commissioning guidelines
and standards, and has been an active member of the team designing a free trend
review tool for commissioning providers and building managers, available at
www.utonline.org



http://www.utonline.org/

Benchmarking and initial orientation

An initial benchmark that
(-2 provides an orientation does not
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2O  Somenin® B¢ o EnergyStar:

http://www.energystar.gov/

e ARCH:
http://poet.lbl.sov/arch/

* For Labs:
http://www.labs21century.gov
/toolkit/benchmarking.htm

An initial benchmark that provides an orientation does not need to be very
costly. In fact, it can often be done-lrouse, using just utility bill data and a web
browser. This answers the very first question for an owner or building manager
GA&d GKSNB | LINRPO6fSY 2NIINB ¢S R2Ay3
easy to use resources are listed below.
EnergyStarttp://www.energystar.gov/(get a free account for the portfolio

manager, and benchmark a property in ~ 30 minutes with building size, utility
data and basic operating schedule)

ARCHbttp://poet.Ibl.gov/arch/ similar in entry toEnergyStarcompares

building using CBECS data. CBECS is DOE study of all commercial real estate in

US, see alsbttp://www.eia.gov/emeu/cbecs/

For Labshttp://www.labs21century.gov/toolkit/benchmarking.htm



http://www.energystar.gov/
http://poet.lbl.gov/arch/
http://www.eia.gov/emeu/cbecs/
http://www.labs21century.gov/toolkit/benchmarking.htm

Due Diligence Review: Audit Guidelines

* ASHRAE building energy audit

* S&P property condition assessment rules

If an initial benchmark indicates that perhaps action is warranted, the first
subsequent step is a more detailed audit. This typically takes the form of a due
diligence review, combined with an audit aimed specifically at investigating
energy use. There are walktablished guidelines for both

Get a number of professionals per trade to review building; typical: 1 day
walkthrough and review of available documentation for report (similar to
ASHRAE level 1 audit)

Possibly perform more detailed study with energy modeling (ASHRAE level 2
audit)

ASHRAE building energy audit, see
http://www.ashrae.org/pressroom/detail/ashra@rovidesguidanceon-the-
how-tos-of-energyaudits

Other audit guidelines: example S&P property condition assessment rules
http://ivi -intl.com/pdfs/S&P_PCACriteria.pdf
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Comfort Studies

To get a somewhat objective
idea of how building
performance is doing in terms
of comfort and not just
energy, a full building audit
may include a comfort study.

A gogd energy profile is very easy to obtain: simply turn off boilers and chillers,
YR GKNRGOGES GKS 2dziaARS |ANJ a2z @2dz R2
efficient but obviously not comfortably (or, typically, legal).

To get a somewhat objective idea of how building performance is doing in terms
of comfort and not just energy, a full building audit may include a comfort study.
Not many resources exist to do this in a manner that allows meaningful
benchmarks and comparison to other buildings.

Center for the Built Environment (CBE) offers a cheap ($1,000) and fast internet
based survey that can also be used for a LEED credit, see
http://www.cbe.berkeley.edu/research/survey.htm

See alsdttp://www.leeduser.com/credit/EBOM20O09/IEQc2.1



http://www.cbe.berkeley.edu/research/survey.htm
http://www.leeduser.com/credit/EBOM-2009/IEQc2.1
http://www.leeduser.com/credit/EBOM-2009/IEQc2.1
http://www.leeduser.com/credit/EBOM-2009/IEQc2.1

Getting Your Utility Involved

1. Do you need improvement?

A. Reviewing
2. Getting your utility provider involved incentive
programs
3. Performing a detailed building audit B. Scheduling
of activities

4. Choosing a controls platform
5. Choosing a contracting team
6. Verifying Benefits

7. Training your Staff

Examples

Office Building

Data Center




Review Incentive Programs

1.Check your utilities website:
ActOnEnergy.com/Business

2.Do this early in the process

N
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Reviewing Incentive Programs

1. Find out who your local representative is, and determine if you are
eligible for rebates. Check your utilities website
http://www.actonenergy.com/

2. Do this early o depending on program structure, time may be
required to perform a detailed audit, to inspect the property, or to
determine which program and program timelines best fit your property

10


http://www.actonenergy.com/

ActOnEnergylncentive Areas

Lighting HVAC & Water Heaters
Variable Frequency Drives (VFD) Process Steam/Steam Traps
Retro-Commissioning Custom Electric and Gas

The! YSNB Y ActOriEReygpragéamofferscash incentives to customers to be
moreenergyS FTFAOASY U d® ¢KS ! YSNBY LfftAy2AaQ ! Of
use less energy and save more money.

The ActOnEnergy programs include electric and gas incentives, where the cash
incentive is paid to you after you complete the project.

11



ActOnEnergy Cash Incentives
Cash incentives for HVAC Controls are available under Custom Program

* $0.07/(annual kWh saved) for all other components (HVAC,
equipment control, etc.)

* $1.20/(annual therm saved) for natural gas savings
* For retrofits with 1-7 year payback

Cashincentives for EMS available under Custom Program
A $0.07/(annual kWh saved) for all other components (HVAC, equipment
control, etc.)
A $1.20/(annual therm saved) for natural gas savings

12



Ameren
lllinois
ActOnEnergy

Energy
Advisors

Lincoln

$5560 | -
Jhts resSNEGS

If you have any questiorebout theActOnEnergprogram, feel free to contact the
Ameren lllinois ActOnEnergy Energy Advisor from your territory to request a free
walk-through of your facility.

This map shows the Ameren lllinois territories covered by each ActOnHeeeqgyy

Advisor. These Energy Advisors will do a Level :twadkigh and let you know what
upgrades you can make to save energy and money at your facility. You can email me
2NJ OFftf YS AF @2dzQR fA1S GKS LK2yS ydz¥YoS
state.
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Schedule Activities

Engineering studies

Conducting such studies may take
several months

May involve:

* Sub-metering of equipment or
systems

* Engineering activities such as
placing power meters

Scheduling Activities

1.

Engineering studies may be necessary to determine the possible impact
of upgrading equipment, the energy savings involved and the possible
rebates.

Conducting such studies may take several months.

Developing an energy baseline, or current operating condition, may
involve submetering of equipment or systems, and may involve
engineering activities such as placing power meters which involves
temporary shutdown (an hour or two, but requires scheduling) for
placement and removal.

14



Step3 in a typical building retrofit is to perform a detailed building audit. To do th8is

Building Audits

1. Do you need improvement?

2. Getting your utility provider involved
3. Performing a detailed building audit
4. Choosing a controls platform

5. Choosing a contracting team

6. Verifying Benefits

O

7. Training your Staff

o

Examples

A. Commissioning

— Costs and
Benefits

. Building

assessment
programs:
current and
future

. Energy

modeling

Office Building

Data Center

you will:

A. Commissioning Costs and Benefits

B. Building assessment programs: current and future
C. Some notes on energy modeling

15



Building Commissioning ]

* Should you consider
commissioning?

* Resources:

* (California Commissioning
Collaborative: Free Guides

¢ ASHRAE Guideline zero

* Building Commissioning =3 age
Association @ Ee. N
* Costs and Benefits <12~ /"’///,,/ e o \=
rtqﬁ\‘\ thyaly,|
T

Building Commissioning

1. Should you consider Commissioni@y@ Selecting &xAuthority early
on can help cut time by identifying viable options, providing peer

NEJASsa 27 S)/EI)\)/SSNJQa I YR OzyuNJ Ol 2
GAGK | GSOKYAOI fCxs8novetaFprogeSsititatis | YR S

aimed at providing quality control during construction projects, for both
existing and new buildings.

2. If your longterm plans include LEED certification, using a commissioning
process is probably advisable, the results can then be used for multiple
purposes.

3. A commissioning provider may be able to perform the audit, or to
recommend engineers that can perform an audit. Your utility
representative may also be able to recommend engineers or hdve 3
party agreements for the engineering work involved in the initial audit
process.

4. Background information on Commissioning:

5. California Commissioning Collaborative: Free Guides
http://www.cacx.org/

6. ASHRAE Guideline zeftattp://tinyurl.com/6rbed6r



http://www.cacx.org/
http://tinyurl.com/6rbed6r

7.
8.

Building Commissioning Associatiagnww.bcxa.org

Costs and Benefits: see 2009 report of commissioning conducted on
roughly 650 buildings dtttp://cx.Ibl.gov/costbenefit.html

16
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ActOnEnergy Cash Incentives

Cash incentives for Retro Commissioning are available under Retro
Commissioning Program to complete an audit and make no cost and low
cost improvements.

* 50% to 80% of survey cost, plus additional incentives
* For retrofits with 0-1 year payback

* ActOnEnergy.com/Business

A2
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Cashincentives for Retro Commissioning are available under Retro Commissioning
Program to complete an audit and make no cost and low cost improvements.

50% to 80% of survey cost, plus additional incentives
For retrofits with Q1 year payback

For more information on thé&ctOnEnergy Retro commissioning program, visit the
ActOnEnergy Website, talk with an ActOnEnergy Energy Advisor, or ask your preferred
service provider.



Building Assessment Programs

ASHRAE building labeling: Building Energy Quotient
Worldwide rating requirements

Local code requirements

Green Code

Audits, Building Labels and Loahead to regulatory requirements

1. Also look at local regulatioisCommissioning, building audits and/or
LEED certification may become mandatory over the next few years.
ASHRAE Building labelihgfp://buildingeg.com/
22NI R6ARS NIYXGAy3a NBIldZANBYSyiday &SS
K I LILIS y AhitpFvéw.biiildingrating.org/

4. See local code requirements fattp://www.municode.com/

5. Inthe California Bay Area, LEED is rapidly becoming a mandatory
element of new construction for most municipalities. Along with LEED
certification, Commissioning is mandatory. Green Code also requires
Commissioning for all new projects > 10,3@0t. San Francisco just
enacted a requirement for annu&nergyStabenchmarking, and a full
ASHRAE level 2 audit every 5 years for commercial properties. See
http://www.greenbiz.com/news/2011/02/10/sfrequiresenergyaudits
benchmarkinegcommercialbuildings

18
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C.

Energy Modeling

Determines the viability of
proposed changes, and to get
an idea of the payback

Expect to provide data that
allows some calibration of an
energy model (typically at
least a year’s worth of utility
data)

Energy Modeling

A.

Along with possible requirements for LEED certification which typically
involve energy modeling, it is likely that some kind of energy modeling
will be used on any energy efficiency retrofit, to determine the viability
of proposed changes, and to get an idea of the payback.

Typical industry energy models will not predict your utility bill, they will
provide a difference between different systems (i.e. old chukamew
chiller) but will not accurately portray tenant behavior, pllogds etc.
See link at top rightattp://www.newbuildings.org/measured
performance/benchmarkingeedback

So for an energy retrofit, expect to provide data that allows some

OFf AN} GA2Y 2F 'y SySNHE& Y2RSt o6ieL
data). Using this data, and possibly subtering of existing equipment,

an engineer can make predictions about expected changes in utility bills

as a result of proposed changes to control logic, new control system
components, or new equipment like boilers, chillers, and the like.

Some measures may not require modeling, because incentives may be
granted based on simplified rules (example: fixed $$$Hyeior variable
speed drives or similar rules) but almost always, multiple measures are
investigated, and ranked for their expected payback, so an energy model

19
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is usually created.
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Typical Retrofit Steps - Implementation

1. Do you need improvement?

2. Getting your utility provider involved

3. Performing a detailed building audit A Commercial

4. Choosing a controls platform vs. Industrial
5. Choosing a contracting team B. Major

systems and
6. Verifying Benefits vendors

7. Training your Staff

Examples

Office Building

Data Center

A. Commercial vs. Industrial

B.

Major systems and vendors

20



A.

* Typically, look at commercial, not industrial (SCADA) systems, for

» Select a platform with local providers you are comfortable with

Control Systems Selection

better pricing

Energy efficiency upgrades often related to control systems changes

Control Systems Selection

1.

Typically, look at commercial, not industrial (SCADA) systems, for better
pricing. SCADA stands faupervisoryGControl And Data Acquisition and

typically denotes a PLC (Programmable Logic Controller) based Industrial
type system. The difference between a PLC and a typical commercial
building controller in a DDC system (Direct Digital Control) is not defined
SEFOGfeT K2gSOSNE t[/ Qa GSyR G2 oS
trending tens or hundreds of thousands of control points at very short

time intervals (think seconds or less) and are used for refineries,

processing plants and the like, where high precision, speed and

reliability are key.

The commercial world for offices, retail and the like uses DDC controller
which are more priceriented, and typically offer less precision and
durability, but then again, this is not really necessary in an office
environment. The components in a typical DDC system are rapidly
becoming offthe shelf commodity items for several hundred dollars a
piece (like laptops or phones).

The most common large control platforms/vendors are, roughly in order
of 2004 market share (per pagezs, figure 51 in the 2005 TIAX report

at
http://s3.amazonaws.com/zanran_storage/www.tiaxllc.com/ContentPag
es/42428345.pdf)
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1. Johnson controls

Siemens

Honeywell

Automated Logic (now owned by Carrearp, UTC)

Invensys (now Schneider/TAC)

L

Andover (now Schneider/TAC)
7. Trane
8.  Alerton(now owned by Honeywell)

9. Other (remaining 20%)

Energy Efficiency Upgrades often related to control systems changes.

Select a platform with local providers you are comfortable wiilaving
multiple providers greatly enhances likelihood that you will be satisfied
with the system for the life of the building.
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* Landscape of commercial control systems: main platforms are:

Major Vendors

BACnet: standard created by ASHRAE

Lonworks: is private company (Echelon) with licensing agreement

-

A. Major Vendors

1.

Landscape of commercial control systems: main platforms (akin to PC
and Mac) ardBACnetandLonworks BACnestandard created by
ASHRAH,onMarkis private company (Echelon) with licensing
agreement.

See lowa State compilation of marketplddé://www.ddc-online.org/

See figure 8. on page 87 in TIAX report on major platforms:
http://tinyurl.com/7dt4cu9

SeeBACnetompatible platforms at
http://www.bacnetinternational.net/btl/

SeelLonMarkproducts:http://www.lonmark.org/products/
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Controls — Common Measures

Conversion from pneumatic
controls to DDC

* Mechanical room only (SS)
e Down to the zone level (S5$S)

Fixing economizer controls
Fixing (or implementing) scheduling

Adding demand controlled
ventilation (DVC)

Fixing existing control sequences

Fixing broken sensors, actuators,
dampers, valves, and calibrating
sensors

Controls¢ common measures
1. Conversion from pneumatic controls to DDC

i. Mechanical room only ($$)
ii. Down to the zone level ($$$$)

2.  Fixing economizer controls (operating when air is too hot, or not
operating when air is cool and could be used).

3. Fixing (or implementing) scheduling to stop equipment running 24/7.
Also applies very commonly to lighting. Either with scheduling tool, or
demandbased (aylightingcontrols, occupancy sensors, zone override
buttons for afterhours use)

4. Adding demand controlled ventilation (DVC) which reduces airflow in
conference rooms unless ¢l@vels rise.

5. Fixing existing control sequences that are either correctly programmed
but badly specified by engineer, or are incorrectly programmed (or both)
YR KIFI@S 06SSy NizyyAy3d Ay aKl yRE

6. Fixing broken sensors, actuators, dampers, valves, and calibrating
sensors whose readings have drifted over time.

2 NJ
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C.

ControlscO2 YY2y YSI adaNka 02y i QR

7.

Adding Variable speed drives to fans and pumps (very common) and
chillers (somewhat less common).

Correcting the way these drives operate to more sophisticated ]
f23A0 0FNRY ahtR {GétS¢ I O2yiNI
setpoints G2 abSg {GeftS¢ I O2yiNRf
temperature/pressuresetpoints also called demand based

reset, requires DDC to the zone level).

Reduce excessively higatpointsh ¥ & 2 f R sétppi@att Sé FAE
method is retained.

Add airside or waterside economizers and associated controls (usually
requires some Btu meters)

See additional examples for common measures on

. [ Qa NBLR2NI &. dzA GaRlanyOpportudity ferA & a A
WSRdAzOAYy 3 9YSNHe [/ 2aua |yR DNBSY
and 25 inhttp://cx.lbl.gov/documents/2009assessment/LBNL
CxCostBenefit.pdf
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