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Refrigeration History
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lce Box - Predecessor to the Refrigerator

Block ice was delivered
daily and placed in the
Ice box.




The Term Ton Relates to Ice

The cooling produced by melting 1 ton of ice in a day

Described as 1 Ton of Refrigeration

Equal to 288,000 BTU/day = 12,000 BTU/hr
BRI e o= -



Grocery Stores are Essential for Food

« Approximately 50,000 existing stores in the
U.S. and Canada

« 1K to 2K new builds every year to meet
demand

« Millions of $$% in lost product, due to
Improper temperatures and equipment
malfunctions or monitoring




End Users / Supermarket Chains

Wegmans

Bashas

@ O EE oEBrss Walmart

Publix
®TARGET Jobeys ¢ W||.p®OA'rs
Kong Kulicn ShopRiE


http://infocenter.emersonclimate.com/climate/Ref/Sidney/Marketing/LaunchPackages/Documents%20and%20Settings/Documents%20and%20Settings/jrmozer.ECTNA/3.2%20Product/3.2.2%20Product%20Programs/FY05%20-%20Intelligent%20Store/Intelligent%20Store%20Discus/1.0/CST%202.0/CST%202.0/default.asp
http://www.gianteagle.com/main/home.jsp?bmUID=1139583372123&WebLogicSession=Q2ypjIgysdChWT5BKLBhiPG23b2ccNSQ1eC6eBHKlDuB0wFx40npfx1DBa3cSq8AhSpgGpxsb2o3|-3417912918450336266/-1408214166/5/7005/7005/7002/7002/-1|-41618422107727474/-1408214167/5/7005/7005/7002/7002/-1|-3417912918450278778
http://www.shoprite.com/Default.aspx
http://www.wildoats.com/u/home/
http://www.pricechopper.com/Home/Home_S.las?-token.S=0C2T9R574820eb8P72d20F70SonN6L51D446A2|116130|0506021350||||

Supermarket OEMs
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Hearcrarr  TYLER ~ZTrruwe..




Business Trends

* Online Ordering

» Curbside Delivery

* Home Delivery

* In-garage Delivery

» Grab & Go

* Mobile Scan & Go

* Instore Restaurants & Bars

* Reusable Packaging & Containers




Design & Work Force Trends

* Lower GWP refrigerants are mandated
* New store platforms

« Metering devices/electronics

* Tech labor force




What is AWEF?

Annual Walk-In Energy Factor (AWEF)

« An energy factor mandated by the Department of Energy (DOE)

« All walk-in equipment of 3000 ft? or less must conform to this
new requirement

 Affects Thermostatic Expansion Valve (TEV) and Electric Expansion
Valve (EEV) sizing

Change is Here!




Supermarket of the Future

What will supermarkets look like
In 5, 10, and 15 years?

* Increased efficiency

G-

Fewer refrigerant leaks

More electronics!

New low-GWP refrigerants

Maybe using propane

Maybe using CO,




DX Systems — Multiplex Racks
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Vapor Compression Cycle
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The Vapor Compression Refrigeration Cycle

]
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Metering [ ]
Device
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Glycol Systems

Superheat Controller

] —
O O
'E To Medium DX
Temperature
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=] Control
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CO, Systems R/744

* Liquid Overfeed
* Subcritical CO,

* Transcritical CO,

HFC refrigerant used
to keep pressures
manageable
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CO, Cycle Overview

Critical Point: 87.9°F /1070 psia
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CO, Safety

* Pressures can rise quickly if power is lost
* Pressure relief valves and safety precautions are needed

SPORLA;N
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CO, Safety

Combination Ball Valve and
Safety Relief Check Valve

Type EBV-PR

Case Controller

- Evaporator ( ﬂ_%ﬁ_
— Step Motor Evaporator 9y

Liquid Line Catch-All®
Control Valve Solenoid Valve Filter-Drier  e—)-

SPORLA;N
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Refrigerant reduction
» Total HFC charge reduced from 2,500 Ibs. to 600 Ibs. or lower
* CO, is relatively inexpensive

Fast pull down and stable temperature control
* High heat transfer coefficient

Piping installation is less expensive
« Small pipe diameters

Energy reduction over Glycol secondary systems

« Phase change occurs in the evaporator coil vs. a temperature
change in glycol
* Energy consumption close to DX HFC

SPORLA;N
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Subcritical Secondary CO,

Liquid Overfeed Secondary System Schematic
For low and/or medium temperature applications

Superheat Controller
R Check
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XSP Solenoid for CO, Liquid Overfeed

« Tight seating required at low pressure differential
« Ensures closure during defrost
« Valve rated for MOPD (50 to 300 psid) and MRP (700 psig)

+ EEET Temperature
Controller

Catch-AllI®
Solenoid Valve Filter-Drier
Evaporators




CO, PH Diagram — Cascade

Pressure (psia)

100

50 100 150 200 250
Enthalpy (Btu/lbm)

DX high side graphically shows HFC cooling of the CO,, loop.
Properties for HFC are not comparable to CO,.

SPORLA;N
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Subcritical CO,

Cascade System Schematic - For low temperature applications
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Controlling Subcritical CO,

Electric Expansion Valves
* High resolution allows precise superheat control

« Designs may use EEVs to control discharge air temperature

 Consider MRP and MOPD Ilimitations

CcDS Evaporator

Step Motor Evaporator Liquid Line Catch-All®
Control Valve Solenoid Valve Filter-Drier

© 2023 Sporlan Division, Parker Hannifin Corporation

SER-AA, -A
MRP: 1,015 psi (70 Bar)
MOPD: 580 psid

™



Subcritical CO, Solenoid Valves (-HP)

« Maximum rated pressure (MRP): 700 psi
« Maximum operating pressure differential (MOPD): 450 psid

Evaporator

Step Motor Evaporator Liquid Line Catch-All®
Solenoid Valve Filter-Drier

Control Valve




Combined Subcritical CO,

For Low and Medium Temperature Applications
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CO, PH Diagram

Transcritical Operation
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Transcritical CO,

PS Drive and
Gas Cooler / Condenser
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Transcritical CO,

Subcritical CO, DX Operation
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Transcritical CO, oo
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Transcritical CO,

Gas Cooler Configuration

Bypass Valve

PS Drive and
Gas Cooler / Condenser

Control

Bypass Valve

Gas
Cooler

Gas Cooler High Pressure
Control Strainer

High Pressure
Transducer

Gas Cooler

Heat Reclaim
Control

Heat Reclaim Condenser Heat Reclaim Valve

Liquid Level
Sensor with
Alarm

A
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~4—— Flow Direction Flash Tank

Flash Gas

Bypass Valve Liquid Level

Monitor




Transcritical CO, Flow Control

Gas Cooler High Pressure
Control Strainer

High Press
Transducer

Gas Cooler

Liquid Level
Sensor with

Flash Gas —-4— Flow Direction Flash Tank
Bypass Valve

Liquid Level
Monitor

3
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Transcritical CO, Flow Controls

Gas Cooler

Gas Cooler
Control

High Pressure
Strainer

High Pressure
Transducer

Flash Gas
Bypass Valve

~¢— F|low Direction

Flash Tank’s leaving liquid feeds EEVs at the cases.

© 2023 Sporlan Division, Parker Hannifin Corporation

Flash Tank

Liquid Level
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Transcritical CO, Flow Controls

Sporlan Transcritical CO, Valves

B, Flash Gas
VY Bypass Valve

Gas Cooler
Valve



Transcritical CO,
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Supermarket Industry Trends

Expect More:
« Alternative refrigerants
« Changes to store refrigeration specifications
« Changes to regulations
 Electronics

The Supermarkets of the future%
coming...... Are Here!




S3C Introduction

S3C Concroc

puisemnt | DABIEES I ° §AFETY
ce bone Food Safety

’ . SERVICE
Diagnostics Tools

« SECURITY
Fail-safe and stand-alone
control mechanisms

ce 000 en

SPORLA;N
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Accelerated Case Delivery

SUPERMARKET

SPROUTS

FARMERS MARKET

Walmart

Save money. Live better.

TARGET




Mounting and Wiring

LIQUID LINE
SOLENOID

EEPR (CDS)

SPORLA;N
© 2023 Sporlan Division, Parker Hannifin Corporation M




S3C Controls

« Case Control (S3C)
Valve Module (VM)

Mount in a rain-tight protected location using
either a flange or din rall

 Display Module (DM)
Mount in an indoor location, near the case, but
outside of the refrigerated space




EEV and Control
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e [ = ol

- EEV Liquid Line
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Suction |
Liquid
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2 EEVs and Control
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3 EEVs and Control
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EEV, EEPR and Control
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S3C Case Control S3C Valve Module S3C Display Module

Common Suction

Liquid Line
Solenoid
(optional)

t From CASE #n
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S3C Case Controls - Overview

Three Primary Components

« Main Case Controller

« Valve Module (for additional electric valves)
« Display Module

UNIQUE CASE CONTROL SOLUTION

Refrigeration Control « Serviceability
Line-up Control « OEM/BAS Integration
Data Interface/Integration

Energy Efficiency

© 2023 Sporlan Division, Parker Hannifin Corporation

WARNING: Use caution when working around
high voltage components. Safety covers should be
used for personal safety on high voltage panels.




Case Controller

* Interfaces with EMS S3C Case Control -
e Drives EEVs & EEPRs ﬁ
e Controls onboard relays

- Defrosts

- Lights

- Fans

- Anti-sweats

m B S ' /}
€3 Bluetooth’

Display Module

Valve Module

SPORLA;N
© 2023 Sporlan Division, Parker Hannifin Corporation M



Controller Overview

Power Supply

Input
- 100 to 240 VAC @ 1.2A 50/60 HZ

Output
« 24VDC @ 2.5A

X MW LPV-60- 24 Class 2 Power Supply :'.:'.:.7'.15”1.:?::...".:.3.."

(BLUE) MEAN WELL|| - INPUT: 100-240V 12A 50/80H: R ED)
- OUTPUT: +24V= @ LPS

ACL

" e U0 ®W - - (€ 167 oo

- S/N:

Dry and Damp Locations Only
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BAS Integration

BAS
CONTROLLER
To Additional To Additional
Line-ups Line-ups
2 2
RACK CONTROLLER A RACK CONTROLLER B
RS-485 RS-485
Case A3 Case B3

3
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The Communication

Components
110V. SGR
GATEWAY =
Altern_ate
10120V, | Location |
< MAX. 38 > If >328 ft.
| S3Cs per Loop (100 m), add

POWER Network Switch
SUPPLY CATS5 6,7
1 per S3C
—
) SGR
NETWORK_} GATEWAY
SWITCH 110V 110 V.
‘ % RS485 CATS, 6,7 Signal Booster
BAS
4 or more 328 ft. 328 ft. 328 ft.
Comm. Loops (100 m) (100 m) (100 m)
Limit Limit Limit

3
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The Line-Up

Example

A.1 < MAX. 8 >
DAIRY S3Cs per Line-Up
CASES CAT 5, 6,7 CATS, 6,7 CAT5, 6,7
= = = = = = = 7
S3C S3C :
Ci RS485 CATS, 6,7 CATS, 6,7 CAT 5, 6,7 CATS, 6,7 I
I
BAS I
At Rack or |
o D D : DD DI DD DD DI DI :
| Y]
1w
|1 =
:\ 1S
I
I
I
:
END OF
______________________________ J
COMM. - s UP TO 38 S3Cs TOTAL
LOOP 1 GATEWAY

1nowv.

3
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The Communication Loop and the Line-Up

A1 » MAX. 8 S3Cs per Line-Up >
DAIRY ‘ CATS, 6,7 CATS, 6,7 CATS, 6,7
CASES
s3c sac
3 RS485 CATS, 6,7 CATS, 6,7 CATS, 6,7 CATS, 6,7
BAS
At Rack or il @1 f & [ =) I NI =) | I @0 T &I fn @ ® -
Control Room o
) a
g
B.1 < MAX. 8 S3Cs per Line-Up >
MEAT CATS, 6,7 CAT5, 6,7 CAT5, 6,7
CASES — —
S | [—
w | [
=T
U I S S S S
C.1 < -~ MAX. 8 S3Cs per Line-Up — - —»‘
RCUs CATS5,6,7 CATS, 6,7
REMOTE END OF
Eﬂ?_?sENS'NG —————— UP TO 38 S3Cs TOTAL - ——-— 'l COMM.
SGR
GATEWAY LOOP 1

110V,
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Gateway

MULTI-TECH

S3C GATEWAY (AT&T) S/N 20327510
Sporlan Valve n of Parker Han
FOR SUPPORT CALL: 1-888-920-6284

@ MULTITECH@®

MuitiConnect’ Conduit

Front Back Top

3
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Gateway

VANTRON

ETH1 MAC: 18:98/A5:14:8D:68

ETH2 MAC: 18.98:A5.14:80.69

W

Front Back Top

SPORLA;N
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Gateway

« 2 models are being shipped to customers

@ MULTITECH@®

ccccccccccccccccccc

S3C GATEWAY (AT&T) S/N 20327510
lan Valve Division of Parker Hannifin
FOR SUPPORT CALL: 1-888-920-6284

MULTI-TECH

Front Back Top

VANTRON | -y
bl =, | "

Top
Front Back
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Gateway Portal

Tech Support

- (;~ S3C Portal

S3C Gateway

MuitiConnect’ Conduit

3
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Wireless Access Sporlan Tech Check App

* 1I0S App - SPORLAN
- View current operational g ‘0 Tech Check
Mobile App
values N U
- Graphing

- View / Override selected
readings and outputs : E—
(Wlth a tlmeout) Refrigeration 0.1 A Clased

EEPR Valve Fan On Light



Controller Overview

 Temperature Control

s

.
°

L]

. — -
L ]

L]

Al

@

1
0% a8 %0 003 20

e Superheat Control
« EEPR Control

« Fan Control

 Defrost Control

« Liquid Line Solenoid Data Interface

Valve Control « Local User Interface
 Lighting Control « Diagnostics
« Dual Temp. Case Control  Fail Safe Operation

SPORLA;N
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Virtual Engineer
SIZING AND SELECTION TOOL

aras """.'-'1.'“" QR CODE
“A9GE \ | v moaas TO ACCESS

' ABBBna
VIRTUAL ENGINEER

Virtual Engineer Selection Program
http://solutions.parker.com/SporlanVirtualEngineer



http://solutions.parker.com/SporlanVirtualEngineer

Virtual Engineer

SIZING AND SELECTION TOOL

Sporlan.com

: ‘ X : L
Engineer
5 i <9

ZOOMLOCK MAX Z00MLOCKPUSH-REMOVABLE  ZOOMLOCK PUSH - OPTIMIZED CATCH-ALL FILTER-DRIERS
FOR4108

.

u

HVACR TRAINING & LEARNING PARKER SPORLAN VIRTUAL ENGINEER

3
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Virtual Engineer

SIZING AND SELECTION TOOL

SPORVAN
m ™ Jason Forshee
Application Engineer

Welcome to Parker Sporlan's Virtual Engineer Sizing and Selection Tool J ason. FO rs h ee@p ar ker .com

H OW_ I O O Parker Sporlan's Virtual Engineer is an

innovative design tool for climate control

VI D EO Engineer and refrigeration applications H OW_TO

Save engineering time with three simple steps

1. Enter application details using the intuitive interface A R I I ‘ L E

2 Size and select products that meet the demands of your application
3 Share your project and download files easily

How to Use Virtual Engineer for HVACR Product Selection

Watch the Video Read the Climate Control Blog

Engineer

© 2023 Sporlan Division, Parker Hannifin Corporation
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Sporlan Teaching Materials
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P-T Chart Features:

* Refrigerants 134a, 4044,

407A, 507, 744 - CO
* Instructions for
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971l 29°3. Bulletin 100.20
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Newsletter
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CHLLe NEWS

Al
L\

SPORLAN eNEWSLETTER

TO SIGN UP FOR
SPORLAN EMAILS

» Training Materials » Upcoming Seminars » Product Videos

» Literature Releases » Live Webinars » Product Releases

http://solutions.parker.com/Chillenews




Contact Us

Q\ Phone
 Technical Support: 636-392-3906

Email
R « Technical Support: svdtechsupport@parker.com




Contact Us for S3C Support

Support Schedule:

 Monday — Friday
00:01 to 17:00 Eastern Time

(Excludes Holidays)

‘;\\ Phone:
« S3C Contact Number: 888-920-6284

- Emall:
<

e S3C Support: mtsupport@parker.com




L earn More

SPORLAN.COM is the resource for:
SPORLAN.COM

» Technical Support » eNewsletter Sign-Up » New Product Releases
» Product Literature » Product Videos » Virtual Engineer
» Training i ranE Sizing and Selection Tool

6 © © stayconnected

, ' WITH THE INDUSTRY EXPERTS AT SPORLAN
Climate Control Follow Follow Channel

Blog @Sporlan @Sporlan sporlanvideo

Virtual Engineer Selection Program
http://solutions.parker.com/SporlanVirtualEngineer

SPORLA;N
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http://solutions.parker.com/SporlanVirtualEngineer

Thank You!

CHfLLSKILLS

) Sporlan TechTalks




Share Your Feedback!

To receive an electronic training certificate:
1. Scan orvisit nasrc.org/session-surveys
2. Provide your name and email at the end of the survey

Please Note: You will not receive a certificate unless you share your name on the survey

. form.
SCAN ME
Jim Jansen
Parker Hannifin, Sporlan Division .
2023 Sporlan Division, Parker Hannifin Corporation m SP1O\RZI.rA"
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