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Acknowledgements

•
 

RCx Tools assessment developed for 
Natural Resources Canada’s CanmetENERGY
○Recommissioning Tools Assessment Workshop 

(Montreal, March 2009)
○Workshop focused on:

- Existing RCx tool suitability and adaptability for Canada
- Gaps in current set of tools
- Future tool development work

○Further
 

information (guide, training, tools, etc.) at:
 www.canmetenergy.nrcan.gc.ca/eng/rcx.html

•
 

This presentation is not as comprehensive; and 
focuses on most relevant U.S. tools

http://www.canmetenergy.nrcan.gc.ca/eng/rcx.html
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Learning Objectives (shared with other “Existing Building Cx for 
Energy Savings” sessions)

1. Identify opportunities for improvements in the operation of 
existing non-residential buildings that will improve energy 
efficiency

2. Outline the underlying engineering principals of the indicators 
of energy-wasting operations

3. Compare the pros and cons of various energy calculation 
approaches

4. Analyze how progressing from data- to knowledge-based 
control systems insures that building systems sustain 
operation at commissioned parameters

AIA Quality Assurance



4

What we’ll cover:

•
 

The EBCx
 

Process
○Brief!

•
 

General overview of tools
○Not ‘hardware’

 
tools, but ‘software’

•
 

Tools most applicable for EBCx
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The EBCx Process

•
 

Tools are available 
to assist Building 
Owners and EBCx

 Providers during 
each phase
○From Planning 

through Ongoing 
Operations

•
 

Will discuss tools in 
context of process

•
 

On tools slides, look 
for key in corner for 
applicable process

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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For more on the EBCx Process …

EPA Retrocommissioning Guide
•

 
Free and available 
through PECI’s

 
website

○http://www.peci.org/Library/
 EPAguide.pdf

•
 

Discusses the process in-
 depth

•
 

A great resource!

http://www.peci.org/Library/EPAguide.pdf
http://www.peci.org/Library/EPAguide.pdf
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Purpose of EBCx Tools

•
 

To help quantify and document all aspects of 
EBCx
○Savings estimates, measure costs, reports

•
 

To spend more time on what’s important, 
instead of developing calcs

 
/ reports from 

scratch. What’s important:
○Tuned, optimized buildings

- Low energy use
- Long equipment life
- Preventive, not deferred, maintenance

○Happy occupants
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Types of EBCx Tools

Non-technical (process-oriented):
○Deliverable templates
○Deliverable samples

- Templates with an example application

Technical:
○Energy savings calculation tools
○Data analysis
○Equipment / systems testing 

guidance
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EBCx Tool Complexity

Varying levels of complexity

•
 

Simple: minimal inputs
○E.g., benchmarking tools (Portfolio Manager)

•
 

Complex: many inputs / steps
○E.g., measure-specific spreadsheet calcs

 
using 

trend data
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Tools we’ll cover:

Dave’s take on tools most applicable for use 
with EBCx
•

 
Organized by rough order of EBCx

 
process

Tools include:
•

 
EPA’s Portfolio Manager

•
 

CCC’s RCx Toolkit
○Templates and sample documents
○Utility Consumption Analysis
○Energy Charting and Metrics
○Fan and Pump Workbooks
○Findings Workbook
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Tools we’ll cover, cont’d:

•
 

Weather / air properties tools
○BinMaker

 
PRO

○Degreedays.net
○PsycExcel, PsyCalc

•
 

Functional Testing and Design Guides
•

 
HVAC Equipment Tools
○Titus’s TEAMS
○USA Coil’s coil selection program
○MotorMaster
○B&G’s

 
ESP-Plus (pumps) and SystemSyzer (piping)
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Tools we’ll cover, cont’d:

•
 

PG&E’s Universal Translator
•

 
Systems-level performance monitoring
○AEC’s

 
Enforma

○Facility Dynamic’s PACRAT
•

 
Whole building performance monitoring
○NorthWrite’s

 
Energy Explorer

•
 

EERE’s
 

Building Energy Software Tools 
Directory
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And now …

… the EBCx
 

tools universe!

Or Dave’s take, 
at least

Others may know of 
other useful EBCx

 
tools out there
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Portfolio Manager 
Energy management / 

benchmarking tool
•

 
Track and assess energy and water 
consumption across portfolio of 
buildings.

•
 

Helps:
○Set investment priorities
○ Identify under-performing buildings
○Verify efficiency improvements
○Receive EPA recognition for superior 

energy performance.

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

For each tool, 
look at this key for 
applicable phase

“ ” ← web search where no 
URL indicated!
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CCC RCx Toolkit

California Commissioning Collaborative
•

 
Committed to improving the performance of 
buildings and their systems
○http://www.cacx.org/

•
 

Many tools and resources available for 
Providers and Owners

•
 

All free and publicly available
○Developed with public funding

http://www.cacx.org/Library/EPAguide.pdf
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CCC RCx Toolkit: Templates and Docs

Templates and Sample Documents
•

 
Typical deliverables and reports:
○

 

RFP Checklist
○

 

Building Staff Interview Form
○

 

List of Preferred Building Characteristics
○

 

Owner’s Operating Requirements
○

 

Ongoing Cx Plan
- Implementation Report
- Sequence of Operation
- Monitoring, Calibration and Training Plans

•
 

MS Word format, customizable
•

 
Referenced in CCC’s Cx Guide for 
Existing Buildings

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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CCC RCx Toolkit: UCA

Utility Consumption Analysis tool
•

 
Calculates average daily energy 
consumption for each month based on 
monthly utility bills

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations•

 
Normalizes bills 
to daily usage
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CCC RCx Toolkit: UCA

UCA Output
•

 
Not

 
normalized for weather

•
 

Could normalize by applying CDD, HDD, 
or other drivers

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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CCC RCx Toolkit: ECAM

Energy Charting and Metrics
•

 
Excel-based

•
 

Facilitates analysis of building energy info
•

 
Excel capabilities are accessible

•
 

Low cost energy 
information system!

○Other summaries and 
charts can be added

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

Time
Date

Power
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CCC RCx Toolkit: ECAM

•
 

Metrics can be normalized:
○Building area (e.g., W/sqft)
○Cooling efficiency (e.g., kW/ton)
○Airflow (e.g., W/cfm)

•
 

Metrics can be filtered:
○Time of day, year, 

month, daytype
○Pre/post time periods
○Weather conditions

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

After

Before
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CCC RCx Toolkit: ECAM

Energy Charting and Metrics (ECAM)
•

 
Common application: convert utility interval 
data to useable format

- For analysis and identification of opportunities
- Can include relevant independent variables (e.g., 

OAT) for additional analysis

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

Why such high 
usage on holiday??
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CCC RCx Toolkit: Fan and Pump Workbooks

Fan and Pump Workbooks
•

 
Seven common EBCx

 
measures grouped 

into two Excel workbooks:

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

Workbook Measure

Pump Workbook Reduce water flow
Reduce differential pressure setpoint
Reset differential pressure setpoint

Fan Workbook Change VAV box minimum flow setpoint
Reduce duct static pressure setpoint
Reset duct static pressure setpoint
Reset supply air temperature setpoint
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CCC RCx Toolkit: Fan Workbook
Input Screen

•
 

Enter project-
 specific info

•
 

Worksheets for 
reference

•
 

Inputs in 
graphical form

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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CCC RCx Toolkit: Fan Workbook

More input
•

 
Input flows, hours at flows, baseline 
conditions, and ECM conditions

•
 

Then click 
here …

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations



25

CCC RCx Toolkit: Fan Workbook
Output 

•
 

Shows baseline and ECM conditions
○Both text and graphical

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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CCC RCx Toolkit: Fan and Pump Workbooks
•

 
Pump workbook is similar to fan workbook

•
 

Both fan and pump workbooks:
○Are Excel-based
○Model a complete flow loop
○Utilize a single-zone model
○Rely on project-specific data for inputs

- Like all models, beware of GIGO

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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CCC RCx Toolkit: Findings Workbook
An organizational tool

•
 

Project progress tracking
•

 
Standard tables for reporting

•
 

Clearly presents prioritized measures for 
implementation

Can be customized to suit needs:
○ Individual RCx projects
○Utility RCx program

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Weather / Air Properties Example Tools 
BinMaker

 
PRO

•
 

U.S. hourly weather data for 
239 cities. 

Degreedays.net
•

 
Calculates degree-day data for 
weather stations worldwide.

•
 

Free!

PsycExcel, PsyCalc
•

 
Add-in psychrometric

 
programs 

for Excel.

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Functional Testing and Design Guides

Three modules:
•

 
Functional Testing Guide: Fundamentals to 
the Field
○Explains the “how”

 
and “why”

 
behind the 

functional tests
•

 
Checklist Tool and Test Directory
○For systems and components covered in the FT 

Guide (HVAC, power, etc)
•

 
Control System Design Guide
○A toolbox of templates for improving control 

system design and specification
•

 
Available at FTGuide.org

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

http://www.peci.org/ftguide/
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Functional Testing and Design Guides
•

 
Test forms can be adjusted to suit project-

 specific conditions
Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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HVAC Equipment Tools
Titus Teams 

•
 

Selection program for grilles, registers, 
diffusers, and VAV terminals.

•
 

Can test system performance at different 
conditions.

USA Coil Selection Program

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

•
 

Heating / cooling coil 
selection program. 
Includes costs.

MotorMaster+
•

 
Motor selection program.
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HVAC Equipment Tools
ESP Plus (B&G)

•
 

Pump selection program.

System Syzer
 

(B&G)
•

 
Calculates fluid properties in piping 
systems.

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Universal Translator (UT) 
•

 
Software for management and analysis of 
data from loggers and BAS trends.

•
 

Key features of UT:
○Combines several different types of data sets
○Filters data for occupied schedules
○Creates regressions and graphs

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations

○Analyzes data for certain systems 
(e.g., airside economizers)

•
 

Stay tuned for more about UT!
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Performance Monitoring Tools 

Systems-level
•

 
Monitors data from a BAS to continuously 
identify EBCx

 
opportunities

•
 

Examples: Enforma
 

(AEC), PACRAT 
(Facility Dynamics)

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Performance Monitoring Tools 

Whole-building level
•

 
Monitors energy consumption, identifies 
degradation in efficiency.

•
 

Example: Energy Expert (NorthWrite)

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Another tool resource 

Building Energy Software 
Tools Directory (EERE)
•

 
364

 
tools for evaluating 

energy efficiency, 
renewable energy, and 
sustainability in buildings.
○May be less applicable to 

EBCx
 

than other tools 
covered so far

•
 

Includes free and 
commercially available 
tools

Planning 
Phase

Investigation 
Phase

Implemen-

 

tation
Phase

Hand-Off 
Phase

Ongoing 
Operations
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Summary

Lots of tools available to help streamline 
EBCx

 
projects

•
 

No need to reinvent the wheel.
•

 
And more tools on the way
○The universe is expanding, right?
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AIA Quality Assurance

Portland Energy Conservation, Inc is a registered provider with The 
American Institute of Architects Continuing Education Systems.  Credit 
earned on completion of this program will be reported to CES Records 
for AIA members.  Certificates of Completion for non-AIA members are 
available on request.

This program is registered with the AIA/CES for continuing 
professional education.  As such, it does not include content that may 
be deemed or construed to be an approval or endorsement by the AIA 
of any material of construction or any method or manner of handling, 
using, distributing, or dealing in any material or product.  Questions 
related to specific materials, methods, and services will be addressed 
at the conclusion of this presentation.



Thank you!

Dave Moser, PE, Senior Engineer

Portland Energy Conservation, Inc.

dmoser@peci.org

(503) 595-4459

Next up: How to 
Spot Opportunities 
for Fast Paybacks
The signs that signal 
opportunities, how to spot 
them, and why they save

mailto:dmoser@peci.org
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