
MANAGING AGING FACILITIES 
“ARTIFICIAL ICE SYSTEMS”



Who is Cimco?

• Canadian Ice Machine Company
• Around Since 1913
• Installed Over 50% Of The World’s Ice Rinks
• Engineer, Design Build, Manufacture, Install & Service 

Ammonia, CO2 And Any Other Refrigerant Systems



Who am I?

• Gerald Curran 
• District Manager – N. Alberta, Yukon, NWT, Nunavut
• Joined The Organization in 1981
• Senior Refrigeration Instructor – AARFP

• Witness To Changing Trends Within The Components Of The 
Refrigeration Industry

• Changing Trends On The Use Of Refrigerants In Our Systems 
• Components and Control Technology Is Now Front And Center

Ever Evolving



Are We Concerned About!

Aging Ice Facilities

Aging Plant Rooms Not Up To New Codes

Aging Mechanical Systems Operating Beyond Recommended 

Life Span

Increased Energy Costs

New Rules & Regulations



So, We Would Like!

Education On Options For Current And Future   

Considerations

Want To Make Sure We Maintain Quality Ice

Want To Be More Aware Of The Right Choices



AGING ARTIFICIAL ICE SYSTEMS

What Do 
We Do?

Replace Retrofit Maintain

WHAT IS YOUR PRIORITY?



Safety
Efficiency
Environment
Cost
Longevity
Reliability

6 Considerations for 
Ice Plants





Safety
Protecting The Public, Employees And Visitors To The Facility

Factors That Influence Safety

System Age / Design
 Life Span, 50’s Technology

Refrigerant Selection
 Natural or Synthetic Refrigerant

Refrigerant Charge
 Excessive Charge, Receiver



Safety
Protecting The Public, Employees And Visitors To The Facility

Factors That Influence Safety

Machine Room Design
 Does it Meet CSA B52 Code, Building Code etc.

Ventilation and Detection Design
 Fan on the Wall?

Maintenance
 Scheduled Maintenance According to the 

Manufacture
Training



Safety
Protecting The Public, Employees And Visitors To The Facility

Factors That Influence Safety

When We Look At Our Own Facility 
The Question Becomes 

Is our Ice Plant Safe?

Is our Ice Plant Room Safe?  



Safety
Protecting The Public, Employees And Visitors To The Facility

DANGERS OF REFRIGERANTS

All Refrigerants Are Dangerous:
Synthetics (Freon, Opteon, R507, etc.) - Displaces oxygen, flammable

Leaks in confined spaces can cause suffocation 
Damages environment

Ammonia - Toxic, flammable
Suffocation and damage to air-way

Chemical burns
CO2 – Displaces oxygen

At high concentrations in unventilated areas leaks can cause 
suffocation 



Refrigerants 
Safety



Past History
 1991: Alaska, R22, Maintenance Manager Was Killed By 

Asphyxiation
 2010: Alabama, R22, Janitorial Worker Was Found Dead, Believed 

To Be Due To A Refrigerant Leak
 2017: BC, R717 (Ammonia), Three Maintenance Workers Killed 

During Service Work.

Reality
There Are in Excess of 5000 Ice Surfaces In North America
Incidents Are Rare!
With Proper Design And Maintenance, Refrigeration Facilities Are Safe

Safety



Refrigerants

NH3 (Ammonia)
CO2
“Freon” (Synthetic)
Hydrocarbons

Flammability

Toxicity Asphyxiation

• Propane

• Ammonia

• Synthetics / CO2

Refrigerant Hazards
Which is safe?
All have their Issues
Large Concentrations ALL Can 

Be Fatal 

Safety

https://m.johnstonesupply.com/storefront/product-view.ep?pID=b92-085
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjUo7j2t7_aAhUr_4MKHbngADgQjRx6BAgAEAU&url=https://www.centurytool.net/14527_3_Manchester_100lb_1_4_Flare_Tank_p/man14527.3.htm&psig=AOvVaw0qsV9u9O8vgBBzHrK5GDa8&ust=1523990146701911


 Does it Meet the CSA B52-13 Code?
 Look for New Technology
 Reduced Charge
 You Should Know When Hazards Exist
 Control Hazards

Our Machine Rooms -
Are They Safe?

Safety



Control the Hazards

Proper Machinery Room Design
 (Ventilation)
 (Detection)
Vestibule – Making Sure All Key Safeties Are In Place

Proper Isolation Points To Mitigate Leaks
Preventative Maintenance Programs

Monitoring
Know when the hazard exists
Upgrade to a better monitoring system

Safety



Proper Maintenance

 Ensure You Have A Contractor You Can Trust
 Follow Manufacturer’s Guidelines For Equipment
 Have A Capital Replacement Plan (Nothing Lasts 

Forever)

 Plant Operators Have Better Training
 Know What Not To Do

 Better Understanding Of Life Cycle Management
 Better Understanding Of Preventative Maintenance Programs
 Better Understanding Of Ice Plant Manuals 
 Better Understanding Of The Supplier System Drawings

Training

Safety



REDUCED REFRIGERANT CHARGE
Plate and Frame Heat Exchangers

Advantages
• Low Charge
• High Heat Transfer
• Small Footprint
• Expandable
• Maintainable
• No Cross Contamination

Plate And Frame Technology Was Invented In
1931, But Not Implemented In Arena
Refrigeration Until The Mid 1990s.

60 Years Later!
80 - 90% reduction in charge

65 LBS 700 LBS 

Safety



Movement from Shell & Tube Evaporators 
(Chillers) to 

Plate Frame Exchangers is now Normal  

Greater Efficiency - Less Refrigerant Charge

Safety



Evaporative Condensers Being Replaced by Plate 
& Frame Exchangers To Reduce the Refrigerant
Charge

Plate and Frame Heat Exchangers

Safety



Plate & Frame Exchangers Now Work 00in 
Conjunction with Adiabatic Fluid Coolers

Plate and Frame Heat Exchangers

Warm Glycol Supply

Cooled Glycol Return

Further Reducing the Operating  
Ammonia Charge 

Safety



Estimates of Service Lives
Published by  (ASHRAE)

American Society of Heating, Refrigeration & Air Conditioning Engineers



Safety Protecting The Public, Employees And Visitors To The Facility

Have You Created A Life Cycle Plan



Safety

Have 
You 

Created 
A Life 
Cycle 
Plan

Protecting The Public, Employees And Visitors To The Facility



Safety

Have 
You 

Created 
A Life 
Cycle 
Plan

Protecting The Public, Employees And Visitors To The Facility



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Safety Protecting The Public, Employees And Visitors To The Facility

BUSINESS RISK OF EQUIPMENT FAILURE



Current Design Or Future Design 
Refrigerant
All Refrigerants Have Risks, Make Sure You 

Account For Them In Your Safety Assessment
Design
Designed For Service
Proper Application
Newest Safety Features Available

Safety Summary



Maintenance
Inspect And Monitor Equipment
Create A Capital Replacement Plan
Follow Manufactures Recommendations
Have A Trusted Contractor Who Will Do The 

Required Maintenance
Training
 Are We Adequately Trained
 More Site Specific Training 

Safety Summary



CSA-B52-13 - Code Compliance Report 
 Grandfather Clause???
 Is Your Machine Room Safe

Refrigeration System Audit
 Do You Really Know How Good Your Systems 

Components Are?
 What Is Your Equipment's Current Lifespan
 What is Your Risk Tolerance

Safety Summary



AGING ARTIFICIAL ICE SYSTEMS

What Do 
We Do?

Replace Retrofit Maintain

WHAT IS YOUR PRIORITY?





 Design Conditions
 Refrigerant Selection
 Component Selection
 Design Type
 Heat Usage

Efficiency 
Factors

Maintaining Budgets with Rising Energy Costs
Efficiency

+3kW
=4kW

+1kW
𝑪𝑪𝑪𝑪𝑪𝑪 =

𝟑𝟑𝒌𝒌𝒌𝒌
𝟏𝟏𝒌𝒌𝒌𝒌

= 𝟑𝟑.𝟎𝟎

Defining Efficiency



Refrigerant Selection



Refrigerant Selection



What To Consider?

Electricity Costs (50%)

Operator Costs (24%)

Installation Costs (19%)

Maintenance (7%)



Refrigerant Selection

 -

 20,000.00

 40,000.00

 60,000.00

 80,000.00

 100,000.00

 120,000.00

 140,000.00

kW
h

NH3

R134a

CO2 Indirect

CO2 Direct

Yearly Consumption



Refrigerant Selection
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Refrigerant Selection

R-22 Retrofit

• Either have very similar performance characteristics at rink
conditions and there is no real difference between them

• Require POE lubricant for the compressors.
• Only suitable for use in DX type evaporator
• Expect about a 10-12% performance decrease with these

refrigerants based on selection using DEW and BUBBLE point
temperatures in the evaporator and condenser respectively.

R-448A  - Honeywell                 R-449A - Chemours



Equipment Selection

 Refrigeration (High Differential)
 Air Conditioning(Low Differential)
 Refrigeration(Subcritical/Transcritical)
 Air Cooled / Water Cooled
 Reciprocating Compressors
 Screw Compressors



Heat Reclaim

Wasted Heat



WASTE HEAT PRODUCED BY THE 
REFRIGERATION SYSTEM

A Typical 100 Ton Artificial Ice System Will Produce The
Following Waste Heat; Heat That Is Available For Heat Reclaim

Refrigeration Capacity (100 Tr. = 1,200,000 Btuh)
Electrical Input (150 Hp = 2545 X 150 = 381,750 Btuh)

Total Waste Heat Available = 1,581,750 Btuh

 A Typical Home Requires A 80,000 Btu/Hr Furnace
 The Waste Heat Could Heat 20 Homes All Winter 





Plant Options (Canmet)



Efficiency Summary

 Refrigerant Selection
 Select the correct refrigerant for your application and conditions

 Design
 Select appropriate equipment
 Use equipment that was designed for the application
 Integrate heat reclaim when possible

 Ongoing Improvement
 Monitor energy consumption to ensure equipment is working properly
 Implement technologies when possible which can save money over 

the long term



ENVIRONMENT



ENVIRONMENT

Environmental Agreements

Agreement Date Target

Montreal Protocol 1987 Ozone Depletion

Paris Accord 2016 Mitigate Global 
Warming

Kigali Agreement 2016 HFC Use/Production

Environmental
Protecting the Future



Global CO2 Emissions 

ENVIRONMENT
Environmental Agreements

Environmental
Protecting the Future

HFC Phase-down Not a Phase-Out  But May 
be Charged Based On GWP Potential

Takes effect end of 2019 when at least 20
member countries ratify

Businesses should start planning now for a 
low-GWP future. 

Kigali has created a framework 
for regulatory bodies to address 
global warming 



ENVIRONMENT

Environmental



ENVIRONMENT

Environmental



Stand-Alone Medium Temperature Systems (Self-contained Systems)
Maintaining product temperatures above 0 Celsius 
January 1, 2020  >650 GWP

Stand-Alone Low Temperature Systems (Self-contained Systems)
Maintaining product temperatures from 0 Celsius to above -50 Celsius 
January 1, 2020  >1500 GWP

Centralized Refrigeration Systems (Parallel Racks, Condensing Units)
January 1, 2020  >1500 GWP

Chillers For Air-Conditioning
January 1, 2025  >700 GWP

Domestic Refrigeration
January 1, 2025  >150 GWP

Mobile Refrigeration Systems
January 1, 2025  >2200 GWP

New Regulations ENVIRONMENT



ENVIRONMENT



ENVIRONMENT



ENVIRONMENT

Refrigerant Choice



Opteon XP10 (R 513A)

GWP
Flammability

ENVIRONMENT

HFCs are going away and in fact are already seeing a 
shrinking marketplace both in the European Union and in 

North America. 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj5lfSJqe_bAhUOHqwKHQrNDpoQjRx6BAgBEAU&url=https://picclick.com/2-x-R-134a-Refrigerant-30-Lb-Cylinder-322142290364.html&psig=AOvVaw1bpGSBNzsYWGBBNQjhZWxU&ust=1530032137869919
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjevKKBq-_bAhVNbK0KHccWC7oQjRx6BAgBEAU&url=http://www.jhr22.com/en/product_298.aspx&psig=AOvVaw2wO3O7YjPmNQ1jnhjuW0ru&ust=1530034015133963


CHEMOURS
HFO 

Refrigerants ENVIRONMENT

HONEYWELL 
HFO 

Refrigerants



COST  

?



COST  ?

?



COST  ?

Cost of Ownership



COST  ?Component Selection Is Important

• Type of Compression
• Type of Condensing Unit
• Type of Evaporation Unit
• Type of Refrigerant
• Horsepower per Ton
• Heat Reclaim 
• Based on TIME OF PURCHASE TO GRAVE 

Cost of Ownership



COST  ?

Cost of Ownership



COST  ?

Cost of Ownership



Redundancy

Keeping the ice and Maintaining the Ice – NHL Quality

Reliability

Construction



Reliability – The Right Tool

Hermetic
• No Maintenance
• No Rebuild
• Short Life

Open Reciprocating
• Maintenance
• Rebuild
• Lasts almost 

indefinitely

Open / Packaged Screw
• Maintenance
• Rebuild
• Lasts a lot longer 

between rebuilds

COMPRESSION

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiHu9eU_PnbAhXq6YMKHccRDuoQjRx6BAgBEAU&url=https://www.indiamart.com/proddetail/hermetic-compressor-14837740130.html&psig=AOvVaw0pCEhkHvX1HSxGn1FESK-X&ust=1530399389907564


Reliability – The Right Tool

Induced Draft Evap. 
Condensers

• High Maintenance
• Scale Problems
• Short Life

Forced Air Evap Condenser
• High Maintenance
• Scale Problems
• Leaks

Adiabatic Fluid Cooler Or 
Condenser

• Low Maintenance
• No Scale / Ice Build 

Up
• No Remote Sump 

System

CONDENSATION



Reliability – The Right Tool

Shell & Tube Chiller
• High Maintenance
• Carbon Steel Tubes
• Mid Efficient
• Large Refrigerant 

Charge

Plate & Frame
• Low Maintenance
• Stainless Steel or Titanium
• Lasts almost indefinitely
• Replaceable Gaskets
• Low Refrigerant Charge

EVAPORIZATION



Reliability – The Right Tool

Commercial Style Industrial Style



AGING ARTIFICIAL ICE SYSTEMS

What Do 
We Do?

Replace Retrofit Maintain

WHAT IS OUR PRIORITY?



Replacement

Advantages:
 Brand new plant
 Complete Warranty
 Take advantage of new 

technologies

Disadvantages:
• Equipment Costs
• May require building changes
• Building Costs…

Replace



Replacement Outside Stand Alone

 Lowest Cost
 Commercial Grade
 Adapted for Rink 

Conditions
 Synthetic Refrigerant
 High Energy Usage
 Low Lifespan

Replace



Replacement

NH3 Refrigerant
Industrial Grade
Engineered For 

Rink Conditions
Low Charge
Smart Connected

Replace



Replacement – Heat Reclaim

Any Refrigerant
Industrial Grade
Engineered For 

Rink Conditions
Low Charge
Inherent Heat Reclaim

Replace



Replacement – CO2 System

CO2 Refrigerant
Industrial Grade
Engineered For 

Rink Conditions
Direct Floor or
Indirect  (Glycol / Brine)
Available Heat Reclaim

Replace



Retrofit
Make use of existing 

infrastructure
Like for Like

Advantages:
 Reduced costs
 Take advantage of existing 

equipment
 Can take advantage of a lot of new 

tech
 Can do piece by piece

Disadvantages:
• Not everything is new
• Partial Warranty

Retroit

Retrofit



Retrofit
Make use of existing 

infrastructure
Add additional features
Take advantage of new 

technologies
Reduce charge
Potential for Heat Reclaim

Retrofit



Do Nothing

Advantages:
 No Cost

Disadvantages:
• Don’t address any of the concerns
• No improvement to the plant
• No improvement to safety
• Unknowns
• Risk of Shutdown
• Risk of Injury if equipment fails

Maintain



Need To Do What’s Right For You, Based On Your Primary Criteria
Typically The Refrigeration Plant Is “Part Of The Building” Make 

Sure The Plant Itself Can Last As Long As It Needs To
Consider All The Options, Retrofit And Replacement, And All The 

Factors.

 Ask Questions 
 To Make Sure What You’re Getting, Is Right For You!

Maintain
SUMMARY
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