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Creating Our Future

Adapt ASHRAE investments
to energize chapters and
engage members
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What is Building EQ?

* Energy management tool

— Rates a buildingbased upon
energy use

— Compares to similar

— In similar climate zones

®
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Meeting Owner’s Expectations

* J.P. Kotter & J. L. * Revenuesincrease4
Heskett, ‘Corporate times faster
Culture\and * Job creation is 7 times
Performance’, research faster

sponsored by Harvard

Business School * Owner equity grows 12

times faster
: * Profit performance is
Businesses that focus 750% higher
obsessively on meeting
the needs of clients:
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Impart the knowledge and skills necessary to

Course Goals

conduct an energy audit

Produce more energy efficient buildings

Give back to the community

Build relationship and management skills
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Forging a Partnership

Students work closely with practicing
professionals

University/Chapter provides target buildings

Building owner has a clear path to higher
energy efficiency

Students learn by doing —a “hands on”
approach
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Provided by Partner

* Portfolio of buildings for
students to audit
— PDF floor plans

— 1 to 3 years of metered
energy consumption

— Listing of “hot/cold calls”
— Facility Condition

501 Building— The first building
Assessment (FCA) form audited by the students

— Maintenance logs

)
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Provided by Partner

Some test equipment Nebizidka THEDURHAMSCHOOL

LmCOIH Of Architectural Engineering and nstruction

— O m e t e rS . Course Number and Name:
C 2 Number: CNST-498/898
Name: Special Topics in Construction Management — Building Energy Assessment and Rating

. Credits and Contact Hours:

[3m |nfrared camera RO

. Instructors:
a. Tim Wentz, PE — Construction Management Program
i. Room 113, Nebraska Hall, twentz inl.edu, 472-3737

— =% I n fra re d t h e r m O m ete r b. Kirk Conger, PE — UNL Facility Management
i. Kirk.conger@unl.edu, 402-472-4052

. Text Book and Other Supplementary Materials:
a. Required Text — ASHRAE Procedures for Commercial Building Energy Audits, 2™

. b
Edition
L I g h t I I I e t e r i. The text is only available from ASHRAE at www.ashrae.org, under the ‘Resources

and Publications’ button, then select ‘Bookstore’.
b. Optional resource material:
i. ASHRAE Standard 100-2014
ii. ASHRAE bEQ workbooks (most current version)

= R H m e t e r iii. ASHRAE BEAP certification study guide
iv. ASHRAE Standard 105
v.  ASHRAE Performance Measurement Protocols for Commercial Buildings: Best
Practices Guide, 2010
ASHRAE Energy Efficiency Guide for Existing Commercial Buildings, 2009
ASHRAE Fundamentals of HVAC Control Systems, 2" Edition, 2011

— Infrared tape measure © Sptcom e

a. Proposed Catalog Description
An introduction and study of commercial existing building energy assessment principles and
protocols for the application and submission of a building disclosure, rating, and labeling
program, including:

I ) - .
r O e S S IO I I a E n I I I ‘ e r O r Course instruction/lecture
Hands-on techniques of measurement and verificat

IEQ parameter identification and measurement
Energy metric comparison/analysis

. (] N . .
Control system sequence of operation analysis
' e r I I e . Prerequisite(s) or Co-requisite(s)
Senior standing, graduate standing or permis:
.

c. The course can be used as a CNST technical elective
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Course Materials

 Based upon an ASHRAE Level 1
energy audit

— Procedures for Commercial Commercial Building
Building Energy Audits, 2" Energy Audits
Edition

* ASHRAE Standards

— 100 (2015) — Energy Efficiency in
Existing Buildings

— 62.1 (2013) — Ventilation
—90.1 (2013) — Energy Efficiency

Procedures for

Text for the course
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Course Materials

* Online quizzes to test comprehension

Begin: Quiz #3 - Preliminary Energy-use Audit (PEA)

INSTRUCTIONS

Description This quiz covers the material found in Part 1 - ‘Levels of Effort', page 3 to 9, and in Part 2 - 'The Energy Audit Process', page 17 to 34, and the
material found in the presentation on PEA. The quiz contains 10 true/false and/or multiple choice questions with a timed duration of 15 minutes.
You may take the quiz 3 times and the highest grade earned will be recorded as your grade. This quiz is due on Monday, January 26.

Instructions Please read each question carefully. Each answer may seem correct, but only one answer is more correct than the others.

Timed Test This test has a time limit of 15 minutes.

Timer Setting You will be notified when time expires, and you may continue or submit.

Force Completion Once started, this test must be completed in one sitting. Do not leave the test before clicking Save and Submit.
Multiple Attempts This test allows multiple attempts.

Click Begin to start: Quiz #3 - Preliminary Energy-use Audit (PEA). Click Cancel to go back.
You will be previewing this assessment and your results will not be recorded.

Click Begin to start. Click Cancel to quit.




* Online lectures generated by:

— Faculty

— Practicing professionals

* ASHRAE
* |1AQA

* Lincoln Electric System

* Allows courseto be exported

Course Materials

to other universities
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Course Outline

Produce a Space Function Analysis

Perform a Preliminary Energy Audit (PEA)
Conduct pre-site visit interviews

Perform an ASHRAE Level 1 site visit audit
Conduct a post-site visit interview

Write an ASHRAE Level 1 energy audit report
Apply for an ASHRAE Building EQ label

o)
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Course Assighments

Three Year Energy Consumption

* Preliminary Energy | e
Assessment

e Space Function Analysis

kBtu/Month

Months

Gross Weekly # Principal % of % of
Name of Space Sp:ce l:se Floor Operating ::;SI Occup #PCs Lighting H?l?\?:c!rpal Sp:ce Sp:ce
ype Area Hours ants Type ype

Heated Cooled

| Basememt | | | ! ! 0 ! [ ]
| Electrical | Uty | 375 [16/7/365 | 52 | o0 | o | Fluorescent | vav | 100 | 100 |

| Mechanical | Utilty | 2720 | 16/7/365 | 52 | o | o | Fluorescent | vav | 100 | 100 |
| ElevatorEquipment | Utiity | 125 | 16/7/365 | 52 | o | 0o | Fuorescent |

| vav | 100 | 100 |
—nn—-
I N _

12 - | Fluorescent |
| 103 | office | 120 [ 16/7/365 | 52 | 1| -




Course Assighments

 Conduct a pre-site visit
interview (relationship building)

— Equipment condition

— Maintenance protocols
— O & M issues
— Planned improvements

— Maintenance obstacles

Students conducting a pre-
site visit interview with

— Persistent comfort problems Facility Management

— Indoor Air Quality problems
— Excessive maintenance items professionals

.
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Course Assighments

e Perform an ASHRAE
Level 1 site visit audit

— Energy Efficiency
Measures

—-Changes from plans
— Repurposed space

— Indeor Environmental ~—
Quality

h
o

A studentaudit team conducting a
site surveyat Ross — Van Brunt

. Visitor Center
C>
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Course Assighments

: y 1_," f‘ 7 ;"
* |dentify EEMs that h
provide direct, S
immediate benefit R 1
(relationship building) ' -
— Piping not insulated .

$FLIR

— Holes in ductwork

— Equipment not balanced
— Dampers not working

— Improper set points

)
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Course Assighments

P o)
* Low Cost —No Cost

Energy Efficient
Methods (EEMs)

— Easy solutions with a
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— Problems the owner
wasn’t aware of
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Course Assighments

Suggested Energy Savings Measures by Category:

® R e C O m m e n d n O Envelope Suggestions

. . $10,000-
A. Replace single pane windows throughout 30,000 5-10yrs

1
COSt/lOW COSt 2A. Caulk windows to stop leaks where needed
3A. Add weather stripping to doors in which it is missing

Energy Efficiency
Measures.(EEMs)

6A. Consider installing a high-albedo roof when roof needs to be $2,000 - 1-avrs
replaced $4,000 ¥

*Estimate likely o | o
8A. L
payback on EEMs

 |dentify potential
capital projects
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Course Assighments

e Site visit
— Addressing IAQ and
human comfort issues
— Ventilation rates

—Water damage

b

“\'

)
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Course Assighments

 Conduct a post-survey
interview

— More relationship
building

Post-surveyinterview with client.
Students were able to hone their

: interview and relationship-building
m> skillsas a part of the audit.
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Course Assighments

 Write an ASHRAE Level Nebisda,

Lincoln

1 audit report
501 Building Energy Audit

ASHRAE Level 1

CNST498/898 BUILDING ENERGY ASSESSMENT AND RATING
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Course Assighments

 Submit documentation for
an ASHRAE ‘In Operation’
energy label

ASH@ bEQ Label for the 501 Building
Gd(] PI' today fo ShQ pe tomorrow



Increasing Motivation

* You are given S50 and * You are given S50 and
must decide between must decide between
two options: two options:

— Option #1 —All or — Option #1 — All or
nothing gamble — 40% nothing gamble —40%
chance you keep S50 chance you keep S50
and 60% chance you will and 60% chance you will
lose everything lose everything

— Option #2 — You keep — Option #2 - You lose S30
S20

m:mj Experiment conducted by Bernedetto de Martino
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Increasing Motivation

e Humans are wired to
“herd” together
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Increasing Motivation

Benchmarking

* Gallons Used / Square
Foot/Year

500,000 1,000,000 1,500,000 2,000,000
Hospital Size (Square Feet)




Course Qutcomes

Client has a path towards
higher energy efficiency

Students and staff learn the
fundamentals of energy audits

Client has more money to
spend ontheir mission

Students learn relationship
building skills

)
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