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g a Case for RCx

orstand Resources available to work

ough RetroComissioning projects
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What is RCx?

** An event in the life a building that applies a systematic
process for improving an existing building’s performance

to identify problems and integration issues

looks for lower cost operational improvements
comfort and energy savings

done alone or in concert with a retfrofit project

cal energy cost savings between 5% and 20%
2 year simple payback
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How Does RCx Differ
From a Tune-up?

@ RCX
INnfenance » Operation
mponents and > Systems and
enf Integratfion
» Performance
» Mental
g Ops » More Savings Ops

August 8-11, 2004
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e increasing numbers of
e problems

e more complex and

tems are becoming increasingly
>d and integratea
<

New York
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—~=2004 ?
Ene i What Else

s Boftom line

MNeso York
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e puilding performance to meet
S Objectives

oerating staff throughout the course
project
lop persistence strategies so benefits
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/\:2004 RCXx Process Overview

-. gning Budget 1 - Study

olementation A

and-off
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Planning Phase -
Screening

with existing direct digital controls
MCS)

echanical equipment in relatively good‘ i
agongdifion and nat.eitpiaa efdife ﬁrﬁgg"\smf

m
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: S Planning Phase -
Scoping

he potential for low-cost energy and
d reduction opportunities with a site
ough

e results

Icient opportunities exist - develop a
ope of work to complete RCx process

Newo Yok S
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lafa to determine which mprovemen’rs
e greafest benefit

a Master List of Findings and
endations

on long lasting operafing improvements with short
Yacks first

Jy recommend capital improvement opportunities
slect measures for Implementation o

August 8-11, 2004 WWW.energy2004.ee.doe.gov éﬂfﬂﬂ \SWM{
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Implementation
Phase

**» Develop a detfailed implementafion plan,
\Of wWork, specs, and budget

t the selected cost-effective
ents (and capital measures if

does it all get done? e

/ho does what?

August 8-11, 2004 www.energy2004.ee.doe.gov 6&&1‘% kSanf



program and service contract
responsibilities ~

\
he Final RCx Report b S

{

roject Close-Out Meeting
>sent Final RCx Report and Persistence Plan
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August 8-11, 2004

Making the Case for
RCX;

Selecting & Planning
Q Project
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/,\zgmég Maklng the Case

ng Comfort Problems

ffective Energy & Cost
S

Non-Energy Benefits
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A Lot of Thought Goes Into Building
Design ...

The Mechanical Contract
Documents Documents

itectural Contract

, there is a disparity of design information.

MNeso York
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If A Few Problems Aren’t
Anticipated ...

maybe the situation has not been fully
nprehended by all parties.

Evidence suggests that noft
everyone comprehends!

MNeso York
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| 2004 Examplg c_ommercnc:l
Ene )" puilding...

Temperatures - 1 Minute Sample Rate - December 7, 2001

100

- 100
- 80
- 60
- 40
- 20
- 0

T T T T T -20
7 AM 8 AM 9 AM 10 AM 11 AM 12 PM
Date and Time

Outputs, %

1AM 2 AM 3 AM 4 AM 5AM 6 AM

one Average Temperature  — Discharge Airtemp — Mixed Air Temp

— Outside Airtemp Heating Valve Position ﬂm‘ywks
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This doesn’t seem like that
much ...

FPTUS - January 10, 2002, 10:00 - 11:00 am

120 1 580
Good News — Control point -
= Set point _\ Zone Temp
100 480 — Discharge Temp
e T Zone Setpoint
B0
= Discharge Setpoint
Bad News — Reheating at above the o0 8 — Primary Damper
design minimum flow set point and i =
hunting — For about 27 FPTUs “z Hotwater Valve
=
Lt o) Fan Speed
LL
—CFM
80
- - = FPTU CFM Setpoint
. | | L 20 - = - Design CFM Setpoint

10:15 10:30 10:45 11:00 J“I W
. B
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Wasting $50 - $100 of
Energy ...

.. doesn’t seem so bad.

dU Mulfiply it by 27 other terminal
INg the same thing

to typical problems lead o

Tect programming mistakes
\pply solutions To multiple similar units

New Pork gS
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=% 10 Actuator Cycles
per Hour ...

.. doesn’'t seem so bad.
©uU Mmultiply it by 8,760 hrs/year

le testing and fatigue analysis
ically not high on list of
INg godals for most commercial

.. at least not at a conscious level.

Newo Yok
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| ) RCX’s Energy Savings
Potential

ks of 2 years or less are common

fro-Commissioning’s Greatest Hit's,
ted af ICEBO 2001 by Tudi Haasl,
loadable from www.peci.org

Newo Yok S
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Commercial Programs

Is Pearson, Seattle City Light

A. Skumatz, Skumatz Economic Research
Ssociates, Inc.

ed at 2002 ACEEE Summer Sfudy on
rqy Efficiency in Buildings

New Pork gS
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August 8-11, 2004

NEBs Improve Payback
Potential

ort Probblems often trigger
rojects, can be of more
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to S1.00 per square foot for the
0cess depending on:

I of systems » Owner's regquirements
complexity » Subcontractor requirements
poer of zones » Implementation involvement
ata logger rentals » Owner involvement

MNeso York
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/\200 4 How Do You Sell I1?

fional approach
O Assess

ed perspective
perating Income (NOI)
2 bigger picture

New Pork
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Net Operating
004 Income (NOI) =

ome |ess Operafing Expenses

ome » Ufilities
» Repairs
eceipts » Maintenance
djusted for » Insurance
cy rate and » Management fees
bad debt » Supplies
» Taxes

and allocations with tenants in both categories

vary from owner to owner and lease to leasg.,.,
August 8-11, 2004 www.energy2004.ee.doe.gov mfﬂﬁfﬂlj Sﬂiﬂ\’f
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factors.
Relationships, 10% Capitalization Rate

== ="Bare Bones" RCx Cost to
Achieve the NOI Reduction

Annual Operating Cost
Reduction, $0.10 per sq.ft. NOI
Reduction
/ Increase in Estimated Value,
$0.10 per sq.ft. NOI Reduction

— =$0.20/sq.ft. RCx Cost to Achieve
the NOI Reduction

e o — $0.50 per sq.ft. RCx Cost to
— R Achive the NOI Reduction

$600,000 -

—
g w— me———

— | ‘
I I I I I

100,000 200,000 300,000 400,000 500,000

Building Square Footage New York
August 8-11, 2004 www.energy2004.ee.doe.gov é_lf.&fﬂg kSw.Mf
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—~2004 Persistence is Crucial

= [TY
esults of RCx can have a major
I on asset value

ved asset value will only be
d af the fime of sale if the RCx
persist
ple is important
aining is important
obust implementations are important

Newo Yok S
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ISsioning in Income-Producing
Buildings by Mark T. Jewell,
INWIin, InC. in the proceedings

e 2003 Natfional Conference on
g Commissioning

Www.energy2004.ee.doe.gov é-'-'ﬂ&fﬂlj kSW.ﬁh’f
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| 2004 The Bottom Line:
/e )% RCx Can Improve NOI By:
** Improving tenant satisfaction

» Improved comfort

» Improved productivity
> Improved [EQ '.

- Improving Lease-ability

» lenant affraction pt
ant retention

g energy and resources
owering mainfenance costs
+ Improving sustainability

Newo Yok \S
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-

- ~2004 Retro-commissioning ...

... IS NOt jJust another good ideaq.

It's Good Business!

MNego York
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Prioritizing a Portfolio
A’2004 of Buildings

consider when prioritizing:

puilding

ent age

ent configuration

g maintenance pracftices

est of owner and operational staff in paricipating
Ty expenditures

New Pork
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Building Size and Age of
Equipment

g less than 100,000 ft? are
3rally not cost effective, based on

candidates for equipment
Its before undertaking a retro-
Missioning process

New Pork
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confrol equipment that won't stay
Jted (manual, pneumatics and electro-

g Maintenance Practices.

loment that has not been regularly
aintained will reduce effectiveness of the
process

New Pork
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Jble and willing (or directed) o assist
learn from the process

er Interest:

JWnNer's buy-in to the process is crucial for
success
August 8-11, 2004 www.energy2004.ee.doe.gov mfé:ﬁ% kSw.m'f
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x e sing a Checklist to Prioritize a
g'yportfono of Multiple Buildings

odre many properties in a

Qlio for refro-commissioning
unities

Ost promising uildings

T with minimum fime and effort
Siders a mix of factors

August 8-11, 2004 www.energy2004.ee.doe.gov 6&&1‘% kSHM\’f
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and building operatfing team
fing engineer and service

issioning specialist
fypically requires occupant input

Newo Yok S
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—~2004 Roles and Responsibilities
;—f_{_l,’..s 'L‘

¢ HoW many psychiatrists does

e to change a light bulb?

e light bulb has to want to change.

' thing Is true for a successful RCx team.

Everyone has to want to RCx!

MNeso York
Www.energy2004.ee.doe.gov 6&1‘& kSHU'h’{'
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owner’s

Role
ent Level
facility
) fo the process as o
and FGCIIITIeS/OpS Level
ent process » Licison between the
e funding building and the feam

» Embrace suggestions for
change and improvement

er. RCx's objectives Do Noft include assessing
or assigning blame for problems that are
fied...If's abouf understanding and improving the

Uilding’s performance! o,
August 8-11, 2004 www.energy2004.ee.doe.gov mfﬂ&fﬂg \Sw.ﬁwf
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RCx Service Provider’s
Role

the process

he process

ment the process
Ifor the process

de RCx technical expertise

echnigues
» Solutions

New Pork gS
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Supplier’'s and Contractor’s
Role

Ife RCx findings and
mendations info
oing confractual work

MNeso York
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d other building
23S and systems
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,\2004 Testing Specialist’s Role

rmography

August 8-11, 2004 www.energy2004.ee.doe.gov



- . - .
o4 lypical Responsibility Matrix

I'_'ll [l =] f
K|
= [ | =i _L:,/ y
x 2
Retro-Commissioning Involvement and Responsibility Matrix

RCx Process Step Owner RCx Supplier /Contractor Design Testing

Management| Facilities | Consultant Control ajor Service Professional | Specialist
System Equipment

Run/Attend the Kick-off Meeting ‘/ ‘/

Develop an RCx Plan

v v v v

Begin Assessment

Complete Simple Repairs / / ‘/ /

Maintain the Master List of
- Potential Improvements

Add to the Master List of ‘/
Potential Improvements

N UEN

<

Develop a Diagnostic Monitoring
and Test Plan

Perform EMS Trending and /or
Data Logging

Perform Functional Testing as
required

Analysis and Selection of Priority
Repairs and Improvements

<R
<R
<R

NENCSRNC RN

Implement Repairs and
Improvements

R

Verify Results (Re-monitor and
Re-test)

Correct Deficiencies Identified by
Verification, Fine Tune

Final Report, Re-Commissioning
Strategies, Project Hand-off

On-going Re-commissioning

N SENEUENE VRN
<
NN
VRN
<

v v v Yt

RDA
Croenee B Partaks, Caoverite
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—~2004

August 8-11, 2004

Case Study and
Resources
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Hatfield Federal
Courthouse

1l chilled water and
plant

of comfort issues

August 8-11, 2004 www.energy2004.ee.doe.gov



D 18% energy bill savings
d stage of implementation in

MNego York
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,\2004 Major Findings Summary

Est. Savings

(4) $ 22,000
Waste (9) S 68,000
mization (7) S 14,000

Www.energy2004.ee.doe.gov 6".&1'% kSW.ﬁlff
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Overview of Selected
Findings

up Mmode controls
2d water/AHU control instability
fing sweep

New Pork gS
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2004 Wholg Bqlldlng
LNE ] Pressurization Test

== Normal Operation, 58F sunny
===Fans OFF
= 60% Speed, pressurizing

==70%, speed pressurizing

.05 0 0.05 0.1 0.15
Ing Pressure Relative to Outdoors; in.w.c.

MNeso York
ugust 8-11, 2004 www.energy2004.ee.doe.gov é_ﬂtfﬂg kSw.M{'
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Building Envelope:
Cascading Effects....

ode control strateqgy based on RAT
RO © F.

) occurs If the return air temperature is
IS low due to infiltration.

nfilfration, night low limit control furns air
ers on during the night, even at 50 © F
side air tfemperatures.

HNews York

August 8-11, 2004 Www.energy2004.ee.doe.gov é—'-'ﬂﬁfﬂﬂ \S“"-ﬁ’l"'f
L h“:' Ferteks, Ca
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Sealing Gaps Improves
Building Pressure

www.energy2004.ee.doe.gov
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P | Using control strategies
2 8F 1o mitigate leaks...

Building Pressure Test, 2/2/04 43F outside air

18 1

16 -

— As-found

= AHU 1&2 return fans OFF, 100% OSA

= AHU 1&2 relief dampers closed, 100% OSA
AHU 3&4 return fans OFF, 100% OSA

— AHU 3&4 relief dampers closed, 100% OSA

-0.05 0 0.05 0.1 0.15

Building Pressure Relative to Outdoors; in.w.c.
New Pork gS
ugust 8-11, 2004 www.energy2004.ee.doe.gov éﬂ&fﬂg MAYT
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Recirculation of relief air

7 mitigated by turning fans off

L
=

GSA previous efforts -

blanked off the relief louvers
August 8-11, 2004 WWW.energy 2004, . e P =

benefit



—~2004

gy with Warm-up -
| Mode?
| Oh,oh all toilet EF off *

even during occupied mode\

=zine

h‘ What's Wrong Oh,oh
>

Oh oh chillers not

locked out ever \

www.energy2004.ee.doe.gov




™. Dual Cause for Heating
—=2004
Plant Problems

" Jrge air temperature reset not
2d with hot water femperature

lal pressure sefpoint across the
ONn pumpps set foo high

>ystems approach is needed to solve the complex

omfort problems

New Pork gS
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Heating Water Control:

Discharge Air Reset
On 95%

& 95%
€- 95%

Hot deck reset
calls for a higher

DAT than the

available EWT,

resulting in 100%

hot water valv Hot deck DAT reset
& - -ate S 150°F above 60°F OA

position and 180°F below 48°F OA

excess pumping. |

MNeso York
www.energy2004.ee.doe.gov é_““’ﬂ'd LSHUW{'
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Heating Water Control:

High DP IN
o ] Setpoint

@,

—@— 95% 135°F

A high differential
pressure setpoint at
the pumps can never
be met, so the hot
water pumps run at
95% - over-pumping
condition.

130°F

HW Return

MNeso York
Www.energy2004.ee.doe.gov éﬂt‘f‘ﬂg uSuw{'
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Heating Water Pump
Control — Modified

®— OFF
@ 0-50% ;”” Supply
|
@—' 000”0 165°F
Reduced DP setpoint
modulating
heating
Tweaked reset valve

schedules for AHU
and hot water

135°F

HW Return

MNeso York
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A,2004 Lighting Sweep Disabled

Jte lighting sweeps for offices with
I programming

INn from tenants for schedules

New Pork gS
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~ Public Programs &
""2004 Collaboratives

N/

2 US D FEI\/IP http://www.eere.energy.gov/femp/

ergy Savings Performance Contracts (ESPC)
lld America
Ridge National Laboratories

ergy Star Buildings Program,

New Pork
Www.energy2004.ee.doe.gov 6".&1'% \Simlff

Creege B Far .'1'.’
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—~004 Active RCx Programs

L

e )"

(NYSERDA) RCx Initiative,
serda.org/commissioning.htm

ergy Re-commissioning Program,
elenergy.com

terPoint Energy RCx Program,

ito://www.centerpointefficiency.com/recx

Newo Yok \S
August 8-11, 2004 www.energy2004.ee.doe.gov é_lf.&fﬂg wAYt
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—~004 Active RCx Programs

L

e (¢)'%
+»Cdadlifornia:

»Oakland Energy Partnership, Building Tune-up
Progra

N NW.0BkKlandenergypartnership.com/funeup/
\~ amento Municipal Utility District, RCx
\x , email: jparks@smud.org

~-San Diego Gas & Electric, RCx Program,
, dpotter@peci.org

Angeles County Energy Efficiency
Irtnership & IOU/UC-Cal Stafe Partnership,
email: piercera@sce.com S

August 8-11, 2004 WWW.energy2004.ee.doe.gov Enexyy St
{5 h":' Farteks, Ca
L :!I'”n' I, LR




—~2004 Training Programs
= 1 Y

+*» Associat
¢ Building

N of Energy Engineers™, www.qaeecenter.org
mmissioning Association™, www.bcxa.org
erator Certification™, www.theBOC.info

| Balancing Bureau™, www.nebb.org
.nyserda.org/commissioning.htm

rgy Center,
V. pge.com/education training/

Wisconsin — Madison*,
//epdweb.engr.wisc.edu/
Nesw York

August 8-11, 2004 WWW.energy2004.ee.doe.gov Enexyy St
Cmm— NYSERDA
Croenee B Partaks, Caoverite
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/\,9004 Tools of the Trade

Dynamics - PACRAT,
ilitvdynamics.com

gers & Associates, Inc - Virtual Facility
gineer, www.facilityengineer.com

Newo Yok \S
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f\=2004 Guides

» DDC Online, www.ddc-online.org
< Lawrence Berkeley National Laboratory
e tiondl Test Guide, http://buildings.lbl.gov/hpcbs/FTG
gy Management Program

s Commissioning Guide
N.eere.energy.gov/femp/operafions maintenanc
Issioning guidebook.cfm

New Pork gS
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/\,9004 Guidelines

RCx Guideline,
serda.org/retrocxhandlbookfinal040704. pdf

N > National Lab/PECI, Practical
[ Commissioning Existing Buildings,
ed.ornl.gov/commercialproducts/retrocx.htm

Office of Energy,

.enerqgy.state.or.us/bus/commy/bldgex.htm

Newo Yok \S
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-
/\,9004 Guidelines, con't.

erica Guide Series, www.rebuild.org
VP, www.eere.doe.gov/femp

Cl, Model Commissioning Plan and
oMmmissioning Specifications,
.org/cx/quides

New Pork
Www.energy2004.ee.doe.gov 6".&1'% \Sﬂu’lff
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/\,2004 Annuadl Conference

IS HOSTING THE 20056 National

ce on Building Commissioning,
.org/ncbc

5, 2005, New York City

www.energy2004.ee.doe.gov 6&1‘& kSHU'h’{'
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NYSERDA'S
RCx Inifiative

Op a stfream-lined procedure for
buildings through an RCx process

op network of qualified providers

Sform the market so RCx becomes
dard practice

New Pork
www.energy2004.ee.doe.gov é_lf.&fﬂg kSw.m'f
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2 28F NYSERDA's RCx Process:
“*Screening
g Study

iIcal Assistance Program
ation

valuation Takes Place

ementation of
ommendations

MNego York
www.energy2004.ee.doe.gov é_@fﬂ'ﬂ kSﬁulf{'
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| 2 OgySERDA Initiative Contact
e )" Information
lore Information:

Adam Hinge af HingeA@aol.com or
1(914) 631-9061

YSERDA: Kim Schryer af
s(cgnyserdo.org or (518) 862-1090 ext.
41

YSERDA Generally af

(866) NYSERDA or
Www.nyserda.org/commissioning.htmi

MNego York
Www.energy2004.ee.doe.gov é-'-'ﬂ&fﬂlj kSW.ﬁh’{'

m
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