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What Is This “Lighting Design Lab"?
* Seattle City Light's go-to resource for lighting
and lighting controls since 1989 — 30+ years

* Formed by BPA and NW utilities to fill
education needs for the transforming market

* Now expanded to include resources that
support whole buildings

® Being rebranded!
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Upcoming Events

Lighting & Electrical Issues in 2021 WA & Seattle Commercial Energy Thu Feb 20 10:00-11:30 a.m.
Codes
Lessons Learned on Commercial Hot Water Heat Pump Installations Thu Feb 27 10:00-11:00 a.m.

Our Friends: Smart Buildings Center, UW IDL, Comfort Ready Home Thu Mar 11 10:00-11:30 a.m.
VAC Issues in 2021 WA & Seattle Commercial Energy Codes Thu Mar 20 10:00-11:30 a.m.
ater Heating Issues in 2021 WA & Seattle Commercial Energy Codes ~ Thu April 17 10:00-11:30 a.m.

Alternations Issues in 2021 WA & Seattle Commercial Energy Codes Thu May 15 10:00-11:30 a.m.

Registration
ogen Soon

Seattle City Light Trade Ally Office Hours e 9:00 a.m.

Stay up-to-date at LightingDesignLab.com and by subscribing to our newsletter.
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AGENDA

* Introductions
* City Light Incentive Overview

* Refrigeration System Optimization Opportunities
* Compressors
* Evaporative Condensers
* Control Optimization

* Q&A

* Note:
* The session will break at approximately 9:30 for 10 minutes

Presented By

Theo Frey
Energy Management Analyst

@) seattle City Light
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Incentive Offerings

Capital Fast Acting Door
[ ] p New Compressor

Improvements

Floating Head & $033 per kWh

New Controls Suction
On Demand Defrost

(®)

Durable Operation Adjust set points
& Maintenance Clean Equipment

7\
NS/

Even More Incentive Offerings

(i} seattte City Light

SEATTLE CITY
COMMERCIAL. INDUS D
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But Wait There's More (Supplemental Incentives)

/#ZSN)  Project Development

@ Incentive

N&»4 Manager

@ Energy Program

Must be completed by
June 15th, 2025

$0.025 per kWh

Multiple Projects
One non-lighting

Minimum estimate
200,000 kWh

2-year contract
Caps out at $150,000

Cost Cap

o
[“..

Base Incentive ($0.33/kWh)
capped at 70% of project
cost

+

=

Supplemental Incentives Durable O&M are the most
capped at 100% of project likely to Cap
cost

Bundling with a capital measure can
help
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How to Participate
*® Contact a City Light Energy Management Analyst (EMA) or
Energy Smart Industrial Partner (ESIP)

*® Review opportunity with EMA or ESIP
* Site visit / or baseline data collection may be needed

* Incentive and Energy saving estimate made by City Light
EMA

* Participation agreement executed between City Light &
customer

BEFORE Completion of project !!
® Project completed & verified

* Incentive paid

11

Energy Smart Industrial Program

* Funded by the Bonneville Power Administration

* Todd is an active participant in our projects
* Site Visits
* Identify opportunities
* Measurement & Verification

* Energy Studies for large projects
* Identify savings estimates
° Estimate project costs
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Thank you!

Theo Frey

(206) 308-8871

&) Seattle City Light

¥*
Energy Smart

Industrial

Efficiencies in Refrigeration

Todd Toburen

Energy Smart Industrial

PROPRIETARY AND CONFIDENTIAL This document contains confidential information, and its content is copyright © 2023 Cascade Energy, Inc. All rights reserved. Any redistribution or reproduction of all or part of the
content in any form is strictly prohibited other than the following: You may print or download to a local hard disk for the sole purpose of performing work on a Cascade Energy, Inc. contract. You may not, except with our express
written permission, reproduce, distribute or commercially exploit the content. Nor may you transmit it or store it in any other website or other form of electronic retrieval system.
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Overview
Refrigeration Basics
Compressors
Condensers
Evaporators

Control Systems

Opportunity Tool Belt

1/28/2025

*
Energy Smart

Industrial

Facts and Figures Sheet
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Industrial
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Industrial Refrigeration Best Practices Industrial
Q CascadeEnergy”
Refrigeration
17
FOUR MAJOR PROCESSES C Energ;*Smart
ondenser Industrial
High Pr re§ i
(Hgt) Li:flis; ¢ High Pressure
(Hot) Gas
Expansion Valve

-
=

Low Pressure
(Cold) Liquid

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.

Compressor

Low Pressure
(Cold) Gas
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Compressors Industrial

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All

19

Twin Screw Compressor .. A

| Industrial

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Smart

Industrial

Compressor Energy Opportunities

Discharge Pressure Reduction
Suction Pressure Optimization
Part Load Control

Oil Cooling

Coalescent Filters

oL~

21
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Energy Smart
Industrial
Reduce “Lift” Gain Higher Performance
Raise Suction: More Capacity (TR)
Lower Discharge: Less Power (BHP)
Compressor performance = BHP/TR
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Sme_lrt
Industrial
Rules of Thumb

2% compressor savings per °F of increase

in suction temperature

1.5% compressor savings per °F of decrease

in condensing temperature

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Smf—_jrt
Industrial
Compressor Part Load
Two absolute rules:
1.Compressor efficiency is worse as compressors unload
2.Speed control is the most efficient part-load control
for screw com pressors
PROPRIETARY AND CONFIDENTIAL This document contains confidential information, and its content is copyright © 2023 Cascade Energy, Inc. All rights reserved. Any redistribution or reproduction of all or part of the
content in any form is strictly prohibited other than the following: You may print or download to a local hard disk for the sole purpose of performing work on a Cascade Energy, Inc. contract. You may not, except with our express
written permission, reproduce, distribute or commercially exploit the content. Nor may you transmit it or store it in any other website or other form of electronic retrieval system.
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*
Energy Smart
Compressor Part-Load Performance Industrial
Compressor Capacity to Power
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PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Energy Smart
Industrial

VFD’s vs. Slide Valves

Given: Two same-model, screw
compressors, but one has a VFD. What is
the power at 60°% capacity?

Slide Valve VFD
76% 62%

PROPRIETARY AMD CONFIDENTIAL ©2023 Cascade Energy, Inc. Al rights reserved
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VFD’s vs. Slide Valves Industrial
Given: Two same-model, screw compressors, but one
has a VFD. Which one is more eficient at full load?
Slide Valve
100%
27
Oil Cooling / Filters . A
' Industrial
I BTN BT
28
Presented by Todd Toburen, Cascade
Energy 14



Seattle City Light - Lighting Design Lab 1/28/2025

Energ;*Smart
Condensers Industrial
29
*
Energy Smart
Industrial
Evaporative Condensers
1. Evaporative condensers drive towards wet bulb temperature
Wet bulb temperature is lower (or occasionally the same) as dry bulb
2. Lower lift = lower compressor power
3. Condenser Fan VFD’s
4. On Packaged condensing systems, VFD’s or ECM’s
5. Condenser water pumps are usually NOT a good energy project, but
worth looking at on remote sump systems
6. Look at sump heater settings
30
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Throttled Pumps Industrial
31
*
Energy Sma_art
Nozzle Types Industrial
Older design 180° nozzle
Newer “clog free” nozzles
32
Presented by Todd Toburen, Cascade
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*
Energy Sma_art

Impact on Performance Industrial

Condenser Capacity vs. Scale
100% - I
90% T
80%
= 7% N
% 60% \
S 50% \
© 20% \ |
30% e.g., 1/32” scale results in
20% 4.5°F higher condensing temp.
10% & 8% higher compressor BHP
0% I I I
0] 1/64 1/32 3/64 1/16 5/64 3/32
Calcium Carbonate Scale Thickness (inches)
@ Bailtimore Aircoil Company
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Purgers—What Can Go Wrong? Industrial
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Sm?rt
Evaporators Industrial
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Energy Smart
Industrial

Evaporator Capacity Control

Capacity Control
* Fancycling

+  Constant fan operation (cycle
liquid solenoid)

*  Variable speed - VFDs

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Sm?rt
Fans—Variable Torque Loads Industrial
13 PR | 13 (P L
Fans follow “affinity” or “cubic” law
« Capacity ~ speed, power ~ speed? !!!!!
+ Example at 50% speed: capacity is 50%, power is 12.5%
Variable Torque Loads
100%
90% -
80% -
8 0%+ -—-——--—-—-——————————— S| |
3
s 60% 1 —Torque
: 50% 1 = Power
R i e I
E R R S
20% 4
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0% : : : :
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Speed
PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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»
Energy Sm?rt
Industrial

SYSTEMATIC DEFROST OPTIMIZATION

Defrost Types

1. Hot gas defrost
2. Electric defrost
3. Air defrost

4. Water defrost

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Energ:Sm?rt
The Reality of Defrost Industrial
* What % of heat is actually used to melt frost?
Melt Frost, 15%
Warm Melted Frost,
2%
Heat Coil Metal, 20%
Loss to Room, 63%
Typical Defrost Heat Distribution
39
»*
Energy Sm?rt
Implementing Defrost Changes Industrial
» Approach a defrost management plan systematically
« Start with clean coils; address problem evaporators
« Address the source of infiltration; keep frost out
 Make changes gradually and check evaporators and
pans daily for signs of frost build-up
40
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*
EnergySmrElrt
Where Does Your Frost Come From? Industrial
* Dock Doors
* Freezer Doors
* Product
« Wall or Ceiling Penetrations
 Water Defrost
* People
* Other
41
E
Energy Smart
Industrial
Control Systems
- Central Control Systems
- Individual Unit Control
42
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*
Energy Smart

Industrial

Controls

Compressors Evaporators
- Sequencing - Group fan control
- Floating Setpoints - Fan cycling
- Proper VI Settings - Floating temp setpoints
- Runtime defrost
Condensers - Cap maximum speed on VFD’s
- Floating Head pressure
- Group fan control
- Defrost bumps

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Controls Industrial
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Maintenance is Due..

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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Controls

Empire Controls User Interface

B "

Zone Layout

*
Energy Smart

Industrial
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PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Smart

Industrial

BRI

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.

Evaporator Fan Low High Low High Low H'Q"
Temp CoilTD Low/High Speed Temp Temp Temp Temp Temp Temp Temp
Refrig SetPt Limit Manual; Alarm Alarm Alarm Refrig SetPt Alarm Alarm Alarm Alarm Alarm Alarm
Enable (°F) (°F) Min/Max Setpt Inhibit 5} (°F) Enable (°F) Inhibit (°F) F) Zone Inhibit (°F) r)
Fz11 [ 20.0 Low | High [ ~ [ 99.0][100.0] | Fin Coit1][ 150 25.0|[ 45.0] Chill Rm ~ 25.0][ 40.0
e Fz12 |[ 200 Low | High | ~ [ 99.0|[100.0||[FincCoilz| -150] 25.0|| 45.0|| _MNorth Dock | ~ 25.0|[ 40.9]
prmmdcany [ Fz21 [ -15.0] 12.0! ~ 99.0|][ 10.0] | Fin Coit 3|[ -15.0] &~ 25.0|]| 45.0|| South Dock 1| ~ 25.0/| 40.0
r | FZ22% -15.0] 12.0 = 99.0 10.0| | Fin Coil 4|[ -15.0 ~ 25.0] 45.0| | South Dock 2| I~ 25.0) 40.0|
- [ Fz23 | 15.0 12.0! ~ -99.0|[ 10.0| |IFinCoil 5| -15.0] & 25.0]| 4s5.0[| P 25.0|[ 40.0]
Refrigeration ['Fz2a [ 50| [ 120 ~ 99.0|][ 10.0 ArRe G L—_”_—I
Parameters } FZ31 [ -20.0 6.0] ~ 25.0][ 99.0 e = 25.0] |_4_(£]
FZ32 [ 20.0 6.0| ~ 25.0][ 99.0]
Fz33 || 20.0 6.0 ~ 25.0|| 99.0]
Coil Demand Demand
Zone Defrost Pump Defrost Drip Demand Defrost Defrost Termination Termi
(Manual Interval Down Time Time Defrost CoilTD Delay Temp Delay Time
Defrost)  (Hrs)  (Min) (Min) (Min) Enable (°F) (Min) CL=) (Min)
Fz11_ |[ 6.0 14.0] 300/ 50 1 1.0] 10.0]
Fz12 |[ 50| [ 129 300/ 50 I 10.0
FZ2-1 10.0| 20.0 45.0| 5.0 - 1.0| 5.0 99.0) [ s.0]
. FZ22 10.0] 22.0] 45.0 5o I— 1.0 10.0] 99.0) 5.0|
Fz23 10.0] 22.0 45.0) 50| 1 1.0] 5.0 99.0 5.0
FzZ2 4 10.0) 24.0| 40.0] 5.0 e 1.0 10.0 99.0 5.0
FZ31 10.0) 18.0{ Soft 30.0| 5.0 - 1.0 10.0) 99.0] 5.0
FZ3-2 10.0) 18.0] Gas 30.0) 5.0 1.0 10.0 99.0 5.0
FZ33 10.0] 22.0] ‘(rrf,l'f:g 30.0] 5.0l BNy 1.0] 10.0] 99.0 5.0
Fin Coil 1 1.0[[10000|| 600.0| 45.0] 57.0 5.0
Fin Coil 2 1.0 5.0|[10000]|[ 45.0] 57.0 5.0
Fin Coil 3 1.0 5.0/ [10000][ " 45.0 57.0 5.0
Hspisten Fin Coil 4 5.0|[10000] [ 25.0 57.0 50
Maintenance Fin Coil 5 10000|[ 45.0] 57.0) 5.0|

Maintenance

is Due...
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*
Energy Sm:_art
Tool Belt Compressors Industrial
* Suction Pressure
*  What are the temp requirements?
*  What is the coil TD
* Discharge Pressure
* Can they use wet bulb control
*  Minimum condensing pressure (NW 100 psi is standard)
* |s there a defrost bump
47
*
Energy Sm?rt
Tool Belt Condensers Industrial
* Do the fans have VFD’s (Max speed 90%)
* Good water distribution
* Clean coils
* Throttled valves on pumps
48
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*
Energy Sm:_art
Tool Belt Evaporators Industrial
* Fan Cycling
* Group Control
* Clean Coils
+ Standardize Temps
49
*
Energy Sm?rt
Tool Belt Controls Industrial
+ SCREEN SHOTS!!!!
* Control system is where you can find many of the opportunities.
50
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*
Energy Smart

How To Get Started Industrial

+ Contact a City Light EMA or ESI
Representative

» Call a City Light Energy Advisor :
206-684-3800

*  Email:
SCLEnergyAdvisor@seattle.gov

PROPRIETARY AND CONFIDENTIAL © 2023 Cascade Energy, Inc. All rights reserved.
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*
Energy Smart

Industrial

QUESTIONS

Theo Frey (Seattle City Light) Todd Toburen (ESI)

PROPRIETARY AND CONFIDENTIAL This document contains confidential information, and its content is copyright © 2023 Cascade Energy, Inc. All rights reserved. Any redistribution or reproduction of all or part of the
content in any form is strictly prohibited other than the following: You may print or download to a local hard disk for the sole purpose of performing work on a Cascade Energy, Inc. contract. You may not, except with our express
written permission, reproduce, distribute or commercially exploit the content. Nor may you transmit it or store it in any other website or other form of electronic retrieval system.
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