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Food Safety and F-gas 
Regulation

Supply Chain Interruptions  

System Design Complexity

Fast Market Dynamics

High Energy Price

Emerson’s solution approach bridging the gap for industry partners

Leveraging exclusive know-how, to deliver high performance solutions

High System Reliability with Low GWP
delivering higher food quality and lower food losses

Ease of Procurement and Supply Chain

With all components of a solution package 
supplied from single location (Europe sourced)

Advanced Engineering Support & 
Customization Opportunities
For Enhanced Integration w/ End-User Application

Reduced Time To Market Adoption
Easy to implement solution with strong support

Enhanced System Performance & Operation
Variable Speed BPM with Advanced Fault Detection & 
Diagnostic with Data Analytics 

Wide Technology & Product Portfolio

Industry Challenges Solution Benefits

Long experience of application & regulatory knowhow

Strong Engineering Resource



33

R290 Variable Speed Horizontal Scroll Solution

Single Circuit Design – Simpler & Less Leak Points

Horizontal Variable Speed Scroll 

Compressor
• Compact design suitable for both top 

and bottom mount cabinets 

• Safe hermetic design R290 compliant

• High seasonal performance due to 

variable speed Brushless Permanent 

Magnet motor & optimized scroll design

R290 Compliance
• Safety compliant sensors & switches

• Optimized expansion valves

Case Management Electronics
• Temperature and defrost control

• Lights, fan, curtain management

• Case safety & protection

• VDE & UL ready design

• User display unit 

Solution Provider
• Team of Application & Engineering 

Experts

• Full Technical Support during 

development

• Pre-Defined Solution Kits

Ready To Use
• Native compatibility with supermarket 

management system

Supervision System

Controller

Water-cooled/ Top Mounted

Air-cooled/ Bottom Drawer
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Technology Development Cycle of Integral Display Case Solutions

Fully ready solution reducing development cost and faster adoption for your products

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9

System Design

TRL = Technology Readiness Level

Control Hardware and 

Software Integration

Validated Solution Kits 

with Compliant Products

Solution Prototyping
Full Solution Lab 

Testing on Cabinet
Field Tested

IPI

IP

IDC 150 g
Multi-circuits, Fixed Speed

IDC 500 g
Horizontal Variable Speed

TRL: Technical Readiness Level
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Operational Cost Savings

10 to 20% lower than Fixed Speed

5 Key Benefits About Horizontal Variable Speed Scroll

1

Sustainable Natural refrigerant with low 

GWP (EU manufactured)
2

Reliable & Safe Operations

R290 approved & dedicated controller
3

Plug and Play Solution Package

Faster time to market
4

Compact package single circuit

Horizontal Scroll compressor <200mm
5

1 to 8 kW* Medium Temp

0,3 to 3 kW** Low Temp

* -5°C Evaporating / 45°C Condensing / 10K Super-Heat / 0K Sub-Cooling

** -32°C Evaporating / 40°C Condensing / 5K Super-Heat / 0K Sub-Cooling
Minimizing Total Cost of Ownership

3 displacements: 21, 29 & 46cc

1-Ph & 3-Ph BPM Motors
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Seasonal Performance Simulation for Water Cooled Integral Display Cases

Variable speed solution providing high seasonal performance

Display Cabinet
• MT/LT

• Length

• Open or w/ doors

• Night Curtain

Refrigerant Circuit
• Number of Circuits

• Compressor Type

• Evaporator Type

• Type of Control

Calculation 

Procedure

Supermarket 

and System
• Climate Region

• Supermarket Operation

• Water Loop Operation

Hourly 

Demand 

Calculation

Capacity DemandDay/Night Operation

Hourly 

Performance 

Calculation 

Seasonal Performance Values
• Seasonal Performance Factor (SPF)
• Electrical Power Consumption

Inputs: T_cd, Qdot_dem,

T_ev,corr (based on Qdot_dem) 

w/ T_ev,nom, N_min,N_max

Qdot_dem > Qdot_cp,min & 

Qdot_dem < Qdot_cp,max

Compressor is running 

continously (not cycling)

T_ev,dem=T_ev,corr

Iterate N

→  get N_dem

Yes

No
Qdot_dem < 

Qdot_cp, min

Yes

Compressor is cycling

N_dem = N_min

T_ev,dem = 

T_ev(Qdot_cp,min)

No

Compressor cannot fulfill 

demand

N_dem = N_max

T_ev,dem=T_ev,corr

=T_ev,nom

Calculate Qdot_cp

At minimum and maximum speed 

Using T_ev,corr

Calculate Qdot_cp 

Using T_ev,dem and N_dem

Variable speed 

compressor?

Yes

No, fixed speed

Inputs: T_cd, 

Qdot_dem,

T_ev,nom

Compressor is 

cycling

Tev,dem=T_ev,nom

N_dem = nan

Start

End

Qdot_dem < 

Qdot_cp

Yes

Tev,dem=T_ev,nom

N_dem = nan

No

Compressor Operation 

Modes
Electrical Energy 

Input Parameters

SPF =
𝑄cooling

𝑊el

Simulation Results

Open Cabinets Doored Cabinets

Cabinet Type: 3.75m MT

Climate: Strasbourg

-20%
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Tighter product temperature control with variable speed matching load

Field Measurement

• 2 stores in Dublin, Ireland

• 8 open cabinets in similar location with 

comparable products

Data Measured

• Energy Consumption 

• Product Temperature 

• Water-loop Temperature

• Indoor Store Temperature and Humidity

Field Study of Refrigerated Cabinets Installed in Supermarket
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Cabinet Temperature using Product Probe

Variable Speed Compressor Fixed Speed Compressor



88

Cabinets in a store with variable speed solution consume lesser energy
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Water IN Impact On Consumption (kVAh/m/day)

Fixed Speed Solution kVAh/m/day

Variable Speed Solution kVAh/m/day

Variable Speed Sol. If Same Water IN as Fixed Speed Sol.

7.2 K Δ(Water In)

-19% -12%

2.9 K Δ(Water In)

-4.3%
-0.3%

7.2 K

2.9 K

Field Study of Refrigerated Cabinets Installed in Supermarket
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Conclusions

• Variable speed scroll (Brushless Permanent Magnet motor) technology

– 10 to 20% energy savings compared to multiple fixed speed scroll

– Tighter temperature control, better for food conservation

– Flexibility in cooling capacity for both medium (1-8kW) and low (0,3-3kW) temp

– Proven technology in HVAC-R

• EN60335-2-89 : 2022 revision for 500g R290 published by CENELEC (Aug 2022)

– Product standard allowing more systematic certification

– Publication in Official Journal (C/E Nov 2022)

• Sustainable solution:

– Using Natural refrigerant with low GWP

– Best-in class efficiency

– Europe base manufacturing & logistic

Emerson Confidential
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More info:

Olivier.liegeois@emerson.com

Vatsal.shah@emerson.com

mailto:Olivier.liegeois@emerson.com
mailto:Vatsal.shah@emerson.com

