
Emerson Cold Chain 

Solutions

Our technologies such as digital modulation, 
enhanced vapor injection, sound reduction, and 
integrated compressor electronics help reduce 
lifecycle costs and ensure longer equipment life.



ENERGY EFFICIENCY & SUSTAINABILITY
We’ve designed our innovative Copeland™ compressors to help air conditioning 

and refrigeration OEMs reach new levels of efficiency and navigate a fast-evolving, global regulatory landscape.

HUMAN HEALTH & COMFORT
Our climate control and temperature monitoring technologies help ensure the safe transport and storage of critical 

vaccines and pharmaceuticals; and provide people with greater climate control of their indoor spaces at home and 

work.

FOOD QUALITY & SAFETY
Our Copeland™ and Lumity™ cold chain solutions provide the food industry 

with  sustainable refrigeration technologies, in-transit cargo tracking and onsite temperature management; our 

InSinkErator™ disposers enable convenient, hygienic and sustainable food waste management for homes and 

foodservice settings.

INFRASTRUCTURE MANAGEMENT, PRODUCTIVITY & SAFETY
Our RIDGID™, Greenlee™ and Klauke™ brands provide professionals and do-it-yourselfers with quality, safety-

minded mechanical, electrical and plumbing tools 

and digital features for both new construction and maintenance tasks.

SKILLED TRADES
Emerson is investing in education and training initiatives to help address today’s shortage of workers in skilled trades 

and to develop the workforce of the future.

Commercial & Residential Solutions
Key Initiatives
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Reducing Food Loss/Waste & Improving Food Safety Is Critical For The Society 

Highlights:

• 33-40% of world’s food is wasted annually

• One in Nine people in the world is suffering 
from hunger; ~800 million people

• Water consumption linked to food loss & waste 
amounts to approx. 1/4th of the world’s 
freshwater supply

• Greenhouse-gas (GHG) emissions from food 
loss and waste constitute 8% of the global 
total, or ~4 times those of the aviation industry

Emerson’s Cold Chain Solutions Offer

• Best-in-class Energy Efficiency

• Higher Reliability

• Lower Life-Cycle Costs

• Low GWP Refrigerants

• Lower Space with both outdoor & indoor units

• Lower Sound

• Food Temperature Monitoring & Tracking
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Emerson Presence in Cold Chain
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Refrigeration Electronics

& Solutions

InSinkerator Transport  

Solutions

Cargo Solutions Cooper Atkins



Trends & Dynamics Impacting Refrigeration Space

Higher Efficiency
• Increasing Push for Higher COP

• Regulatory Standards Drive 

Efficiency Improvement

Refrigerant Greening
• Shift towards Green Energy 

Generation.

• Natural Gas Emerging as a Low 

Emissions alternative 

• HFCs Phase Out, R290, CO2 

and A2L Increase

IoT & Connectivity
• Real-time data tracking and 

integration to complete view of 

the value chain becoming 

magnified

1 2 3

4 5 6

Shortage of Skilled Labor
• Shift towards Plug & Play

Increasing Online Retail 

Growth
• Rise of Smaller Forward 

Warehouse Close To The City

Food Safety & Quality
• Top mega trend not just in Asia 

but globally as consumers 

become even more health 

conscious this pandemic
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In development
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Quantum Quest Summit Large Ref Scroll (LCS) 53F/63F

6



Condensing Units (CDU) & Rack Portfolio

Expanding CDU & Rack Product Range 

2 2.5 3 3.5 4 5 6 7.5 7.6 10 13 15 20 22 25 30 33 35 38 40 50 80 120 140 160 180 200HP

Outdoor Scroll CDU (ZX Next Gen)

Scroll CDU (IZSI)

Scroll CDU EVI (IZFI)

Semi-hermetic CDU (Stream & DIscuss)

Scroll Rack (EMP Series)

Semi-hermetic Rack (EMP Series)

ZX Next Gen IZSI CDU IZFI CDU Stream & Discuss CDU Rack (EMP Series)
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ZX CDU Portfolio
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No Modulation

2-7.5HP

ZX-MT

ZXL-LT

Digital Modulation

3-20HP

ZXD-MT

ZXLD-LT

Variable Speed Modulation

4-9HP

ZXV-MT

ZXLV-LT



Copeland Scroll 

Compressors

Emerson Confidential



Our Core Technologies Applied on Scroll Compressor
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Technology

Axial / Radial 
Compliance 

Design

Vapor 
Injection 

CoreSense

Digital       
Var. Speed 
Modulation 

❑ Enables “wear in” Rather Than 

“wear out” Design

❑ Compliance Ensure Copeland 

Scroll High Reliability

❑ Precise Temperature 

Control

❑ Excellent Performance & 

Energy Savings

❑ Enhance Compressor 

Reliability Via Electronics

❑ Quick Diagnostics and 

Troubleshooting 

❑ Deliver Higher COP and Larger 

Capacity

❑ Reduce Operating Cost and 

Best Life Cycle Cost Solution 



Copeland Scroll™ Compressor
Principles And Characteristics
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• Better Liquid Handling

• Greater Efficiency



Copeland Scroll™ Compressor
Principles And Characteristics
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Scroll
No Valves

Piston

No Valve Losses
Complete & Continuous 

Compression

Valve Losses
Re-expansion Volume

Suction Valve Discharge Valve



Copeland Scroll™ Compressor
Principles And Characteristics
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• Better Liquid Handling

• Greater Efficiency

• Unmatched Reliability



Copeland Scroll Design
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Scroll Requires Fewer Parts To Compress Gas

2 Parts 9 Parts Per Cylinder

Fixed Scroll

Orbiting Scroll

Piston 

Ring

Suction 

Reed

Piston

Valve 

Plate

Discharge 

Reed

Gasket

Body

Rod

Wrist 

Pin

High Pressure 

Gas

Low Pressure 

Gas

High Pressure Gas

Low Pressure 

Gas



Liquid Injection
ZF06KQE – ZF54KQE
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Vapor Injection
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Enhanced Vapor Injection (EVI) Technology

EVI Scroll increases capacity by 40% & efficiency by 15%
on average at the low temperature rating conditions 
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• Delivers larger capacity and higher COP through an Economizer cycle by sub-cooling the liquid

• The vapor injection to mid of Scroll, cooling down the compressor with lower DLT & increases mass flow

• Cost and Energy Advantage – Smaller compressor can achieve the same capacity and higher

COP as a larger none EVI compressor

EVI Advantages:

lg P

h
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Solenoid Valve
EVI Tube Injection Port  

Mid Compression

Injection Points



60-70%

Emerson Products are Designed for Best-In-Class Efficiency
Reduce Operating Cost Need to Control Equipment Running Cost

Higher Efficiency Product Promotes Better Return on Investment (ROI)
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Visible 

Cost

Hidden

Cost

Maintenance Cost

Failure Loss

Running Cost

Labor Cost

Refrigerant

Equipment 

Purchase Cost

Life Cycle Cost (LCC) Composition Typical Cold Room Weighting %

Initial Cost

Refrigerant

Running Cost

Repair Cost

Failures

Labor Cost



Lower Life Cycle – Low Temp. Example

(Te :-32 °C, Tc : 45 °C, SGR : 18.3 °C) 
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Compressor SH Recip. 40 HP ZFI122KQE

Capacity (kW) 28.2 29.2

COP 1.3 1.5

Power (kW) 20.9 19.5

COP Comparison Baseline 111%

Annual Operating Cost Baseline -USD 1,494.41

Assumptions

Electrical Charge ($/kWh) 0.11

Operating Hrs (Hrs/day) 18

*= Electrical Charge ($/kWh)*Operating Hours/Yr*Input Power (kW)* Compressor Capacity Delta



Semi-To-Scroll Thailand Project Example
Regional Chicken Factory in Northeast Thailand

Scroll Solution 
• Emerson’s ZXD090 = 3 Pcs + ZXLD120 = 1 Pc 

• OEM Partner built indoor unit 22 HP (with ZB150)
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ZXLD120 Indoor Unit with ZB150

Product Value

Energy Savings          Reliability

Lower Sound



Large Refrigeration Scroll In Condensing Unit 
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Large Refrigeration Scroll In Rack System

5* ZFI122 Rack In Thailand 

6* ZB220 Rack In China 4* ZB220 Rack In South Africa

4* ZFI122 Scroll Rack In Korea 5* ZB130 Rack In China

ZFI Scroll Rack In Korea
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Expanded cold chain capacity, fast construction and installation of 
cold storage facilities to help National Immunization Program 
achieve goal of inoculating 90% of 35 million at township level

• Emerson and Contractor completed installation and deployment of 215 MT 
(2oC to 8oC) and 72 LT (-25oC to -20oC) cold storage facilities in three months

Emerson Solution: Copeland™ ZX Condensing Units

• Copeland scroll compressors’ proven reliability coupled with advanced 
electronics and diagnostics for greatly enhanced dependability. 

• For redundancy, each facility kept a spare ZX condensing unit as back up.

• Emerson has supplied ~400 units since the implementation of this project 

Emerson and Fascool Refrigeration partnered to provide a 

restaurant chain with an effective refrigeration system 

• Design and build LT and MT cold storage rooms for 6 outlets in Jakarta 
and Subaraya. 

• Maintain the freshness of perishables while reducing energy costs.

• Have an easily serviceable and maintained refrigeration system, avoiding 
costly system downtimes

ZX Condensing Units Successful Projects

China | Provincial Immunization and Cold Storage Construction 
Project of Center for Disease Control and Prevention

Indonesia | Providing a Restaurant Chain’s Refrigeration 
System with Efficiency and Reliability

Customer Feedback: 

All cold storage facilities that use Emerson units comply with 
relevant standards for vaccine storage. For almost a year 
after the completion of construction, Emerson units have 
exhibited high performance with zero failure, ensuring reliable 
operation of refrigeration systems and guaranteeing vaccine 
safety.
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Emerson Solution: Copeland™ ZXD and ZXL Condensing Units

• Copeland ZXD units for outlets that required MT cooling for new cold rooms 
and Copeland ZXL units for LT rooms needing upgrades.

• By improving kitchen operations, 
the chain restaurant can now 
maintain high quality service for 
its patrons.

Results:

• Cold room temperatures are now more accurately maintained, 
reducing food wastage by sustaining appropriate food handling 
temperatures. 



Thank You!



Back Up
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SH Recip. 15 HP



Back Up
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ZFI Scroll Copeland S-Series Copeland COP

Model Capacity In kW COP Model
Capacity In 

kW
COP

Scroll Vs 

Reciprocating

ZFI26KQE-TFD 8.52 1.72 D2SK-65 7.85 1.42 17%

ZFI36KQE-TFD
10.75 1.79

D3SC-75X 8.75 1.41
21%

R404A @ Evaporating Temp -25°C, Condensing Temp 

38°C & Return Gas Temp 18.3°C



Back Up
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Back Up
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Zero 

Capacity

Zero 

Capacity

Full Capacity

20% Output 50% Output

1.0 mm Scroll

Separation

Loaded (1)

Full Capacity

Unloaded (0)

Zero Capacity

10 Sec10 Sec16 Sec4 Sec

Full Capacity



Back Up

29

Additional subcooling in HX will increase the refrigeration effect 

(by reducing the temperature of the liquid from TLI to TLO)   

: Scroll w/ Liquid Injection

: Scroll w/ EVI

: Scroll w/o injection



DIGITAL CONTROL COLD CHAIN SOLUTION
SAPTURA WIDJAYANTO 



DIGITAL CONTROL COLD CHAIN  

SOLUTIONs

Ipad

Mobile Phone

SMS Alarm Monitoring System 

XWEB500D

Remote Display

Alarm

Humidity 

Control
Temperature 

Display

EVAP 

1 

EVAP

2
CATACO

CDU  

Control

XWEB Diagram A

B

C

POS SECURITY

HOTEL

HOSPITAL

RESTOURANT

SUPERMARKET

KITCHEN

TRANSPORT & DELIVERY

END CUSTOMER

USB REUSABLE

DATA LOGGER

REUSABLE

DATA LOGGER & LOCATION

“FROM FARM TO FORK”



OEM CONTROLLEROEM CONTROLLER

ADVANCE CONTROLLERADVANCE CONTROLLER



FOOD SAFETY
work to source and serve safe food and beverages each day, building trust as we strive to achieve
food safety excellence across our industry and commitment to serve safe and quality food to
customers in every single market, each and every day with Continuous temperature

monitoring systems from Farmers, Processors, Distribution Center’s and end customer

• Temperature Control 

• Compressor Output

• Fan Output

• Defrost Output

• Sensor Room & Defrost

• Buzzer & Alarm Output

• High & Low Temperature Alarm

• RTC ( Real Time Clock for Defrost Schedule )

• Door Status

• Build In RS485 to communicate with 
monitoring system

• Monitoring system

• Real Time temperature Monitoring

• Notify High & Low Temperature Alarm

• Reporting Table & Graphic ( Excel & PNG )

• Comply with Hazard Analysis and Critical 
Control Point (HACCP) Report



XR75CX, XR75CH, XR77CX, XR77CH
• Temperature Control 

• High & Low Alarm

• Sensor Room & Defrost

• Compressor Output

• Fan Output

• Defrost Output

• Buzzer & Alarm Output

• RTC ( Real Time Clock for Defrost Schedule )

• Door Status

• Ready with RS485 to communicate with monitoring system

Buzzer Auto  Manual Door Switch



XWEB MONITORING SYSTEM



Hotel, Kitchen & Restaurant Solution



CONCLUSION

• We are ready deliver our total solution 

“FROM FARM TO

FORK”
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Thanks 

Email : Saptura.Widjayanto@emerson.com

Mobile : +628111083891

Emerson Confidential

mailto:Saptura.Widjayanto@emerson.com

