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Making Sense Webinars 

Emerson and Our Partners Giving Insight 

on the Three Most Important Issues in Refrigeration 

 







Agenda 

 Background 

 What’s Important When Selecting Compressors?  

– Mid-Point/Dew Point Differences  

– Evaporator vs. Compressor Capacity 

– Mechanical Subcooling and Vapor Injection 

 EER vs. AEER 

 Annual Energy Analysis 

 



Industry Market Drivers 

Ideal 
Refrigeration 

System 

Operating Cost 

Economy 

Cost, Complexity 

Technology 
Readiness & Availability 

Maintenance Cost  

Food Quality 

Pressure & Flamm. 

Environmental 

Maintenance 

& Safety 

Capital 

Investment 

Energy 

Efficiency 

Sustainability Strategy 

GWP Reduction 

Regulatory Reqmts. 

What’s Important, And How Can I Evaluate Options? 



HFC Phase-Down Proposals: North American 

Proposal (NAP) and European F-Gas 

 

Will Potential Regulation Drive Me to More or Less Energy-Efficient Options? 

http://www.unep.org/ccac


Lower GWP Refrigerant Landscape 
Options for New and Existing Applications 

Which Refrigerant Is Right For Me? 

CO2 

Refrigerant GWP 

R404A 3922 

R407A 2107 

R407F 1825 

R134a 1430 

R410A 2088 

N40 <1500 

XP40 <1500 

XP10 <600 

N13 <600 

L40 <300 

DR7 <300 

R1234yf <4 

Propane 3 

CO2 1 

Propane 



Increasing Variations in System 
Architectures 

Traditional Direct Expansion 



Increasing Variations in System 
Architectures 

Increasingly Complex Systems 



Increasing Variations in System 
Architectures 

System Choices And Complexity Are Increasing 
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Mid-Point vs. Dew Point 



Bubble Dew 
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http://www.emersonclimate.com/makingsensewebinars 



Example: R-22 vs. R-407A Compressor 
Performance 

Bubble 
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R-22 

R-407A 

Compressor Capacity (Btu/hr):  

48,400 

Power (W):  

4,560 

Compressor EER ( Btu/Whr): 

10.61 

 

Compressor Capacity (Btu/hr):  

50,500 

Power (W):  

5,050 

Compressor EER (Btu/Whr): 

10.00 

 



Evaporator Capacity vs. Compressor 
Capacity 

 Evaporator capacity or Net Refrigeration Effect (NRE) is the 

available effective cooling generated from the system 

 Compressor capacity is the cooling capacity generated from the 

evaporator capacity as well as the heat gained in the line 

between the exit of the evaporator to suction of the compressor 
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Enthalpy 

Qcomp. 

Qevap. 



Evaporator Capacity vs. Compressor 
Capacity 



Traditionally, Compressor Selections Are Based on 65°F Return Gas and 

Compressor Capacity at Dew Point With Enough “Safety Factor” to Ensure 

There Is Adequate Net Refrigeration Effect for the Required Load 

*Compressor Superheat (SH) is often considered in terms of Compressor Return 

Gas Temperature (RGT) where RGT = Evap. Temp. + SH 



Example: Capacity at Design vs. 
Application 

 Required Load: 40,000 Btu/hr  

 Design Condition: R-407A, +20/105/65RG/0SC/10eSH °F 

 

 

 

 

 

 

 

 

Condition 

407A, ZB45KCE-TFD 

20/105/65RG/10eSH °F 

Comp. 

Cap. 

(MBH) 

Vs. 

Design 

Load 

Evap. 

Cap. 

(MBH) 

Vs. 

Design 

Load 

Dew Point Design 47.8 119% 42.7 107% 

Mid-Point Design 50.5 126% 45.3 113% 

45RG/10eSH (Lower RG) 49.6 124% 47.7 119% 

ZB38KCE-TFD (Smaller Comp) 43.3 108% 41.6 104% 
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Mechanical Subcooling 

“Self” Subcooling With EVI 

Mechanical SC System: 

QLT = LT Case Load 

QMT = MT Case Load + SC Load 

 

EVI System 

QLT = LT Case Load 

QMT = MT Case Load + SC Load 

 

-1% 
-6% 

Assumes  LT: 300MBH, MT: 900MBH in Atlanta, GA 

LT 

MT 

Total Store Annual Energy Comparison 
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EER vs. AEER 

 EER (Energy Efficiency Ratio) is the measure of compressor 

efficiency at a single rating condition found by dividing the 

capacity by input power at that rating condition 

– Often, the rating condition is based on design for “worst case” condition for 

the system/location 

 AEER (Annual Energy Efficiency Ratio) is a weighted average 

performance for a refrigeration system, using varying  

condensing temperatures tied to the actual weather data for a 

location 



EER vs. AEER Example:       
Atlanta, Georgia 

 Design Ambient  Annual Ambient 

Weather Data Based on Typical Metrological Year (National Solar 

Radiation Database, Years: 1961 – 1990). 

9 Hours 

2013 ASHRAE Handbook Fundamentals (IP) 

https://www.ashrae.org/news/2014/revisions-to-climate-data-standard-from-ashrae-include-new-climate-zone-climatic-data 
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Estimated kWh/yr for 15MBH Design 
R-404A, +20/112/40RG/0SC/10eSH °F  

 EER  
 

 

 AEER 

 

 

 

 

 
 

– Atlanta, GA 

– Fixed Load  

– Min. Cond 70°F 

– Evaporator Based  



Emerson Product Selection Software 
Annual Energy Analysis 



Emerson Product Selection Software 
Annual Energy Analysis 

Select “Mid-Point” for 

Refrigerants With High 

Glide (>2°F) 



Emerson Product Selection Software 
Annual Energy Analysis 

Required Load Basis, 

Matches Compressors 

Based on Evaporator or 

Compressor Capacity 



Emerson Product Selection Software 
Annual Energy Analysis 

 

Minimum Condensing 

Temperature 



Emerson Product Selection Software 
Annual Energy Analysis 

 

Select Vapor Injected 

Compressor(s) When 

Using EVI Scrolls for 

Subcooling 

Or Indicate Mechanical 

Subcooling and Required 

Liquid Temperature Here 



Emerson Product Selection Software 
Annual Energy Analysis 

Modify Load Profile 



Emerson Product Selection Software 
Annual Energy Analysis 

Adjust Condenser-

Ambient TD 



Emerson Product Selection Software 
Annual Energy Analysis 

 

Choose Weather Data 

Here 



Emerson Product Selection Software 
Annual Energy Analysis 

 

After Project Details Are 

Finalized, Click 

“Analysis” 



Emerson Product Selection Software 
Annual Energy Analysis 

 

Select Compressors, 

Then Click “Modulation 

Steps” 

1 

2 



Emerson Product Selection Software 
Annual Energy Analysis 

From “Modulation 

Steps”, Select “Overall 

AEER” 

Report Bin Analysis 

Results 



Emerson Product Selection Software 
Annual Energy Analysis 

Change Some Project 

Details and Re-Run for 

Comparison of Results 

P Change Location 

P Increase Minimum Cond. Temp. 

P Modify Load Profile 

O Change Refrigerant 

O  Change Design Load 

O  Change Design Condition  

Requires a New “Project” 



Emerson Product Selection Software 
Annual Energy Analysis 

“Summary: Annual 

Analysis” 

Total Annual  

Energy Used (kWh): 

118,804 

Software Available From Online Product Information (OPI) at http://www.emersonclimate.com 



Thank You! 

Questions and Answers 

DISCLAIMER 

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without guarantee or 

warranty of any kind, expressed or implied. Information provided herein does not relieve the user from the responsibility of carrying out its 

own tests and experiments, and the user assumes all risks and liability for use of the information and results obtained. Statements or 

suggestions concerning the use of materials and processes are made without representation or warranty that any such use is free of patent 

infringement and are not recommendations to infringe on any patents. The user should not assume that all toxicity data and safety measures 

are indicated herein or that other measures may not be required. 


