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Agenda

1. Introduction
• What’s ASHRAE 211-2018
• What’s RETSCreen

2. Planning the Audit
• Audit Scope and Objectives
• Info that you will need
• Preliminary Energy Use Analysis
• Tools
• Team

3. Conducting the Audit
• Site Visits
• Data Analysis – RETScreen + Excel 

+ ASHRAE Forms
• Report Structure

4. After the audit
• RETScreen Energy Modeling
• Model Calibration
• EEM’s and their simulation in 

RETScreen

5. Final Report



Introduction

• The ASHRAE 211-2018 
Standard
• A complement to the 

PCBEA
• Brings order into 

chaos of Energy 
Audits

• Establishes energy 
audit levels 1, 2, 3

• Establishes 
Preliminary Energy 
Use Analysis Methods

• Establishes a 
minimum 
performance standard 
for energy audits

This is the 
PCBEA!



Introduction

• What’s RETScreen
• RETScreen is a free software tool 

developed by Natural Resources 
Canada (NRCan) to assist in the 
evaluation of the viability and 
energy performance of renewable 
energy and energy efficiency 
projects.

• Project Viability Analysis
• Energy Modeling
• Performance Analysis
• Benchmarking



Planning the Audit



Planning the Audit



Planning the Audit

Preliminary Energy 
Use Analysis:

• Baseline overview of 
building's energy 
performance

• Early Stage Benchmarking

• Data Sources: utility bills, 
schedules (min. 1 calendar 
year)

• Key Metrics: 

• EUI

• ECI

• Informs depth & focus of 
main audit



Planning the Audit

Preliminary Energy 
Use Analysis:

• Baseline overview of 
building's energy 
performance

• Early Stage Benchmarking

• Data Sources: utility bills, 
schedules (min. 1 calendar 
year)

• Key Metrics: 

• EUI

• ECI

• Informs depth & focus of 
main audit

From ASHRAE 211-2018, page 5

EUI: Energy Use Intensity

𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑖𝑛 𝑜𝑛𝑒 𝑦𝑒𝑎𝑟 (𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝑘𝐵𝑡𝑢 𝑜𝑟 𝐺𝐽)

𝑡𝑜𝑡𝑎𝑙 𝑔𝑟𝑜𝑠𝑠 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 (𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡 𝑜𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟𝑠)
=

𝐾𝑏𝑡𝑢

𝑆𝑄𝑓𝑡
𝑜𝑟 (

𝐺𝐽

𝑆𝑄𝑀
)

ECI: Energy Cost Index
𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑖𝑛 𝑜𝑛𝑒 𝑦𝑒𝑎𝑟 (𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 $)

𝑡𝑜𝑡𝑎𝑙 𝑔𝑟𝑜𝑠𝑠 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 (𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡 𝑜𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟𝑠)
=

$

𝑆𝑄𝑓𝑡
𝑜𝑟 (

$

𝑆𝑄𝑀
)

Free Templates



Planning the Audit

TOOLS FOR THE 
ENERGY AUDIT

Free Templates



Planning the Audit

The Audit Team
• I’ll depend on how deep are you going in the energy audit, and 

what are the goals from it

• Basic Team – Level 1:
• The energy auditor (solo), level 1 and probably level 2 

depending on the facility
• Opt: Energy Analyst

• For a level 2, consider adding:
• Surveyor / Drafter (if there are no drawings)
• Energy modeler (if the auditor is not the energy modeler)
• Opt: Discipline specialist:

• Mechanical engineer

• Electrical Engineer

• Power Engineer

• For a Level 3, consider adding:
• Second auditor, specialist in one specific aspect of the audit (i.e. 

LEED professional)
• Electrician on site: to install data loggers and energy analyzers
• Opt: Light specialist

• Opt: Emissions Specialist
• Any additional technician with specific specialization aligned 

with the scope of the audit



Conducting the Audit

• Site Visits
• Stick to your 

plan… unless 
reality hits you in 
the face!

Preliminary 
Walkthrough

SAFETY 
toolbox 
meeting

Equipment 
Checks

Data 
Collection

Interviews

Documentation



Conducting the Audit

• Data Analysis – RETScreen + 
Excel + ASHRAE Forms

Let’s go with Live Example!



Conducting the Audit – Report Structure

1. Executive Summary

• Brief background and summary of scope

• EEM (Energy Efficiency Measures) summary table

• Summary of benchmarking results

2. Background Information

• Contact information for s takeholders

• Audit scope, methodology

• Description of the s ite and the building

• Historical energy consumption and costs

• Benchmarking results

• End-use analysis results

• Cl ient motivations or mandates satisfied by this effort

3. Description of the Existing Building Systems

• Occupancy

• Bui lding envelope

• Lighting systems

• Mechanical systems

• Securi ty, oversight, or operational requirements impacting this 
effort

• Photographs

4. Energy Efficiency Measures

• No-cost/low-cost measures

• Capital investment measures

• Demand response measures

• Distributed generation/renewable energy measures

• O&M measures

• Impact of current financial market, utility incentives, federal tax or grant 
support, etc.

5. Supporting Information

• Analysis

• Measured data or monitoring results

• Manufacturers’ information or “cut sheets”

• Plans and sketches

• Additional information or specifications

Let’s go with Live Example!



After the Audit

• RETScreen Energy Modeling

Let’s go with Live Example!



After the Audit

• Model Calibration
• Is the process that allows us to 

compare the energy consumption 
calculated by the model, with the 
real energy consumption.

• Good practice: it should be in the 
range of ±10%

• Schedules are important to know, 
and be able to correctly put them 
on the model

Let’s go with Live Example!

Some Resources 
(particularly this one)



After the Audit

• EEM’s and their simulation in 
RETScreen

Let’s go with Live Example!



Final Report

Let’s go with Live Example!



Conclusion

• Energy audits are in certain way, 
unique, even when following a 
Standard like ASHRAE 211-2018

• Standards and Best practices help to 
guideline and streamline the audit 
process, but most importantly: THEY 
HELP TO PLAN

• Use of templates already available 
help to reduce time, effort, and 
homogenize as much as possible the 
audit processes and the way to show 
results

• RETScreen is an excellent tool, where 
a full energy audit can be put, and 
data analyzed right away.

• As well, it allows to streamline 
calculations, saving time and adding 
accuracy

• The large database, continuously 
being updated, is an excellent asset to 
have in hand

• You can add not just EEMs, but as well 
on-site energy generation, and 
simulate full substitution of systems, 
and measure the impact on energy 
consumption, energy costs, and 
emissions. 
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Phone: +1-902-2106828
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