Before we get started...

Join at: www.menti.com
Use code: 2591 1288

What kinds of
energy-saving
opportunities are you
pursuing?

i SAVES
@ LEEiST"HR'-‘" ‘ E N E R u
Powuring Tumurrew, | POWER WHAT'S NEXT



OCTOBER 8, 2024

Energy-saving opportunities
in the manufacturing sector

Amanda Galusha
Skills Coach
Goldfin Consulting

Jon Feldman Daniel Josling
Senior Energy Advisor  Director, Business Development
Aladaco Consulting Inc.  Aladaco Consulting Inc.

SAVE S

ENERGY"

POWER WHATS NEXT




Today’s Objective: help you find opportunities!

\
@ ldentifying energy-saving opportunities
\

Common opportunities in manufacturing
[

Answering your questions

/

: SAVE.2
3 ‘9133.53 TTTTT ENERSY

Powuring Tumurrew, | POWER WHAT'S NEXT




Participate in the discussion!

Raise hand or use the chat or Q&A
to comment or ask questions.

People Raise React

P 2 S| 8 B

Chat Q&A People Raise React View Notes -
%

Ask a question

To lower your hand, press the “Raise” button again.

fype a message
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Follow along in your workbook

Have the workbook open or printed out

We will be using the participant workbook to
summarize and reinforce key points and
record your key takeaways.

Where to find the workbook:

« Included in the invitation
« In the chat

ENERGY-SAVING OPPORTUNITIES IN
MANUFACTURING

PARTICIPANT WORKBOOK

(e 703 merblch & CHTLRCIGn M) e “Erergy 394 0900 0NEES 19 M0t AT
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What kinds of energy-saving opportunities are you pursuing?

Lots of low-hanging fruit 5till some low-hanging fruit but moving  Focused on more challenging projects

to challenging projects

Login to edit this Mond



What do you do to find opportunities?

Reviewing energy and

st equipment data

2nd Energy Audits
Regularly scheduled
3rd energy hunts
4th - Employee suggestions
Vendor
5th - Recommendations

Login to edit this Mond



Practices to identify opportunities

Data analysis Site investigation Employ.ee
strategies

e Energy baseline e Energy audit e Energy training
models e Energy hunt sessions

e |[nterval data e Discussions e Suggestion box
analysis with operators e Reviewing

e Benchmarking capital plans
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Poor understanding of

processes
Employee
strategies
Lack of insights Untested
or adoption assumptions
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How do you find your energy-saving opportunities? é
Pg. 2

NG

HOW DO YOU FIND YOUR ENERGY-SAVING OPPORTUNITIES?
The "how™ of identifying savings oppertunities can be divided into general | practices and specific lkems.

What Strategies do you Currently use at GENERAL ENERGY OPPORTUNITY IDENTIFICATION PRACTICES

Check off or highlight the practices you currently use to identify energy-saving opportunities.

your facility and what future strategies o L e

O Interval Data Analysis O Energy Hunt Sessions
O Suggestion Box

you would like to implement. o ey | O gumre O

In the space below, write down any practices to identify energy waste lisked abave or that were
discussed in the workshop that you arent currenty doing, and you would like to implement.
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Nine types of energy wastes review

As we go through this next
section, take notes on where this
type of waste is likely occurring
in your facility.

9 TYPE OF ENERGY WASTES

Type of Waste

Examples of Opportunities

Opportunities within your Facility

UNNECESSARY
RUNNING OR IDLING

LEAKS

FRICTION LOSS

SUB-OPTIMAL

EFFICIENCY

MALFUNCTIONS

SVETEAS IRABAI ARIFE

Equipment and lights on during nen-
operating periods.

Running pumps, conveyars or operating heat
treat furnace at full temperature during Idle
periods

Compressed air leaks, uninsulated steam
pipes, water valve leaks, broken duct wark

Clogged filters, obstructed blower discharge,
restricted flow due to damper settings, dirty
heat and cold transfer services.

Replace existing equipment with higher
efficiency models,

Ensure proper installation of equipment and
set to run at peak efficiency.

Broken or stuck actuators, valves and
switches.

Malfunction/broken equipment.

Bearing failure.

Broken or uncalibrated sensors and gauges.

Improper set points (overrides,
bypass/manual)
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d running or
idling

Sub-optimal
efficiency

Traditional lean

LEAN waste
W Metatalho

.
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Energy waste examples (1/3)

Unnecessary running or idling
Keeping ovens on when there is no product in the oven

Sub-optimal efficiency
Poor sequencing of chillers (e.g., the least efficient chiller is the
baseload chiller)

Misapplication
Using compressed air for cleaning or personal cooling
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Energy waste examples (2/3)

Leaks
Leaks in wash water systems, refrigerant leaks

Malfunctions
Broken seals on refrigerant doors

Underutilization
Oven space not fully utilized
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Energy waste examples (3/3)

Friction loss
Product build-up on pipe interiors

System imbalance

Mismatch between what's needed and what's being delivered
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Traditional lean waste

Traditional lean wastes are actions or stepsin a
process that do not add value to the customer. In
many situations, these lean waste often have a
significant energy component.

Traditional lean waste examples:
« Reducing amount of scrap products or materials
» Reducing product overwork
» Reducing unnecessary transportation of
materials
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Where might Lean waste be occurring (or where you’ve found it occurring) in your facility?

17 responses

weekend overtime

hvac .
material movement
non-production energy manpower movement
equipment changeover scheduling optimization
half-runs compressed gas

lack of heat recovery air flow rates

Q
] . .
0 refrigeration compressors

improper use of resources

Login to edit this Menti



What are your three largest energy users?

11
6
5
4
3
1
N

Compressed air Ventlation and Process equipment Frocess Frocess heating Space conditioning Lighting Other

exhaust cooling/refrigeration

Lagin to edit this Manti




Managing your SEUs é
. Identify SEUs Pg. 4

- Identify variables and people
affecting it

« Submeter SEUs
- Establish KPIs
- Establish SOPs

- Monitor and pursue corrective
action when needed
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Dan Josling and Jon Feldman

Daniel Josling — Director, Business Jon Feldman — Senior Energy Advisor,
Development, cem, cmve B.Sc. Eng. (Chem.), CEM, CMVP, 50001 CP
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Jon and Daniel on the “all in” approach

Take some time to identify energy-
saving measures applicable to your

facility in your workbook

21

ot ot

THE "ALL IN" APPROACH TO FINDING OPPORTUNITIES IN
MANUFACTURING

While manufecturing is largely hetercgenacus and opgortunities may vary by site, thare ara some
rommen areas of sppartunity, Typical energy effitiency fforts focus on equipment commanty found
In manufecturing procassng facldes such as compressad alr systems, ventilaton and exhaust,
process cquipment, process coaling and refrigeration, process heating, space conditicning, and
lighting. By adoating &n "alk-in" appraach, feclities can maxinize these appartuniies by invalving
crogs-disciplinary teams, empawaring staff to conrbute Insights, and condnuousty evaluating enengy
use across all systems ta identify inefidencies,

wihen making change, the mast effective implementation arder is to first aim t reduce energy waste
by reducng usage through behaviour changes, then t improve effidency of existing systems and
equipment and s a last aption, upgrade te more eicient eouipment or systems.

The *All In" approach leveragas the expertise of ste staff to help identify the best no-cost o low-cost
opporturities.

NOTES ON DANIEL & JON'S (ALADACO) PRESENTATION

Summiarize other topicsyssues, whether ey are your significant energy users, general practizes or
spacific technigues for finding new of naw potental oy-saving projects that you
learned aboul taday and want tn act an soon .
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Finding opportunities in manufacturing

The challenge — Get everyone
manufacturing is involved —
largely multiple
heterogenous disciplines
Empower site staff
@ to identify EE
Speak to all site opportunities

Stress that finding
@ opportunities is staff for brewing
helpful not ideas with no
punishable home
B icso SAVE %)
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Three types of practices

Reduce waste . .
equipment

Equipment

upgrades

*Watch for these icons in our examples to identify types of opportunities! . SAVE<
ieso 2,
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Low-cost and no-cost opportunities - “Just do it”

Interval data analysis (load duration and load profile)
Compressed air (poor application)

Idling equipment (full shut down and set back)
Industrial lighting (efficiency upgrades)

Pump systems
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Data analysis: load duration curve @

Only need hourly interval data from the

tility or tility’s interval data portal
utility or access utility’s interval data porta Load duration curve

Needs to match billing dates

1,800
1,600
1,400

Classic example of “Friday afternoon fire

pump test” 1,200
1,000
Example of new chiller plant tested in N a0
parallel with existing chiller plant o
$40,000 penalty for month % \
0% 20% 40 60% 80% 100%

% .
% of time
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Data analysis: poor demand control

I Chronological Time for Demand Profile [l Percentage of Time for Load Duration

211

100
80

60

10 20 30 40 50 50
Percentage Of Time For Load Duration / Chronological Time for Demand Profile

- Approx 12 instances
« 50 kW x $12/kW x 12
- =$ 7200 / year
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Data analysis: all days not equal

500
- May want to separate out weekend or 450
non-production hours 400
350
- What is up with Friday “decline”? 300
—~ 250
- What happened Monday at 3 pm? £ 20
. . & 150
- Why is Sunday baseload higher than § 100
Saturday 6 am? 50
-Whatelsecanbeshutdownduringnon- 2283223 32828838333¢s3:3¢g:¢88§
productiontime? oﬂqumwhmmgzﬂggﬁgaaagggmé
Time of Day
Sunday ——Monday Tuesday Wednesday
Thursday ——Friday Saturday
: SAVE 5
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Common opportunities: expensive air

Approximately 6-9% of electricity used in
industry is used to compress air

For every 1 kW of work you pay for about
5.2 kW of electricity. It's like paying 81%
tax!

Compressed Air is not an expensive source
of energy, it is the most expensive form
of energy.

About 80-90% of electrical power input into
the compressor, is wasted as heat

008

: SAVE.o
€50 | ENERBY

Powuring Tumurrew, | POWER WHAT'S NEXT



Site investigation: you want

to use air for that?!

- Ask why compressed air needed for
application

« Develop cost of use estimate
- Estimate cost of replacement technology

- Decide if compressed air is best energy
source

Poor Application

Open blowing, drying
Sparging, aerating

Cooling control equipment,
cabinets

Air motors

Venturi vacuum

Personal cleaning, cooling

Better Approach

Low pressure blowers, fans,
engineered nozzles

Low pressure blowers,
mixers

Refrigerated cabinet
coolers

Electric motors (in non-
explosive environments)

Vacuum pump

Absolutely not
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Example: you want to use air for that?!

0D

Opportunity
Venturi air blowers for comfort cooling
COPr (Coefficient of Performance): approx. 0.1 (Venturi or open pipe)
Solution
Portable refrigeration system: COPr between 2.6 and 3.0
Venturi & 1600 kW vs vapour compression = 52 kW
Results
Savings = 1550 kW
Annual savings calculation: 1550 kW * 8760 hours * $0.05/kWh = $700,000/year

°
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Employee strategies: turn that thing off! @

- Some things cannot be turned off but
could be turned down

- Not only equipment, but services
(lighting, compressed air, cooling water,
etc.)

« Often shut off can be effective even for
15-minute breaks — nearly 200 hours /
year

Ut

S icso SAVE2)
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Powuring Tumurrew, | POWER WHAT'S NEXT

© 2024 Aladaco Consulting Inc.



Example: Automotive components @ @ @

Opportunity 1 Opportunity 2
- 30 x Machines for fusing - Extrusion cooled by spray water
- Electric heat bases - Compressed air to blow of water
- Most of the time machines turned on - Compressed air on continually
without c_onsidering schedule of use or Solutions
heat up time

- Step 1: Interlocks to shut off air when line

« Units idled for hours is idle

- Step 2: Replace compressed air with
interlocked low-pressure blowers
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Site investigation: I can see clearly now...

Project Summary

Existing After Retrofit

[ ] Lighting is “Visible,, :::‘t?:;;;:::r‘:::emConsumpMn[m 55;':-1 15}:22
Current Utility Rate - $/kWWh 50.089200
. Industrial fixtures can be a harder Annual Savings Summary | I
pu5|ness case, however, be sure to ® &
include: S = 4
1,639,021 kWh  $361,172 $22,583 $22,260

« Reduced re-lamping costs

Financial Summary

. ijecl Cost 5§575,230.78
- Reduced cooling costs

. . . 0.7 yrs 210.30%
- Utility incentives ( S ) e o o
& break-even poi years
- Consider monthly cost of delay $3,217,175.32 145.82%
sy i anayze st by o
profitability of investment patential investment

Monthly Cost of Delay $33,834.56
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Site investigation: don’t go with the flow @ @

- Pump best efficiency point is specialized - Throttling valves (manual or automatic)
- Pressure drop can often be reduced « VFD opportunities
- Pumping through unused equipment - Mine with six-inch pipe diameter reduced
to 2 inch

- Too many bends and fittings

- Bypass valve on pump left open

- Pipes fouled over time

- Increasing elevation unnecessarily

SAVE S




Example: don't go with the flow @ @ @

Opportunity Solution - Upgrade to variable flow

Process cooling water system (not chilled) - Replaced two closed-loop pumps w/ more

- closed loop pumps efficient ones

» open-loop pumps « Installed VFDs and flow control on all 3

- cooling tower fans closed-loop pumps

- All fixed speed
- Installed VFDs and temperature controls

- Facility hours 8,760 on all open-loop pumps
« Non-production hours: 3000 Results
- At least one pump from each loop required _
to keep equipment cool - Energy Savings = 1,200 MWh

« Cost Savings =~ $170,000

SAVE S
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Q&A with Daniel and Jon

C © B

Raise React View

Use the Q&A function
to type out your
questions.

Feel free to turn on your camera to ask questions as well!
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T\ ey o Oave on Energy 2024 Energy Management
S mmess' Excellence Awards

Join us in celebrating the accomplishments and innovations of Ontario’s
energy leaders who are helping to drive a more sustainable future.

; You won't want to miss this inspiring day filled with
| c— . learning and networking opportunities.

" BUILDING ONTARIO'S " Tuesday, October 29
ENERGY MANAGEMENT- - BT Lk rrrgic U ER U TR G S R LT
LEADERS T "oy L International Centre, Mississauga

Register now!
Spots are limited.
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S leso ENERGY

Powring Turmorew, | POWER WHAT'S MEXT


https://saveonenergy2024emea.eventbrite.ca/

Join the energy management community!

- Peer learning opportunities Registration is free!

- Spark bulletin with news, events, and community
updates

- Access to the Energy Manager Learning Platform
 Online courses
« Resources
« Discussion forum

- Free expert support on improving energy
management practices and energy efficiency projects

For more information:
trainingandsupport@ieso.ca
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Next steps... é

Pg. 6

Commit to 3 things you're NEXT STEPS
. . inking of the ideas and examples you've heard and make a commitment to 3 things you're
going to start and decide On | segtosar veote anvesmetome. et o3 i
d tlmefra me Action Timeframe
e.g. Investigate why water usage is so high in our CIP system Next Week

Share one thing you'd like to
commit to in the next week
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