Improving
Refrigeration Safety
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Plantroom Safety Systems
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Test Refrigerant Detectors Monthly
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Refrigerant Gas Monitoring System
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Install Intuitive Warning Lights
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Improve Plantroom Ventilation
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Test fans Monthly
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Ammonia
Air
Scrubber




Install Alarms on Emergency Showers
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Secondary Coolant Safety
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Maintain your Brine
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pH Sensors in Secondary Loops
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Install Pressure Reliefs on Secondary Side
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Install Level Sensors on Secondary Side
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Aqua Ammonia Secondary Coolant

Secondary Coolant Pumping Horsepower

Coolant Piping

Calcium Chloride 1> HDPE
Propylene Glycol 1> HDPE

Ethlene Glycol 1” HDPE

SR-17 1” HDPE
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Capacity
100 Tons
100 Tons
100 Tons

100 Tons

Pump Horsepower
23 HP
44 HP
31 HP

8.5 HP
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Benefits of Aqua Ammonia

Significant Reduction in Pumping Horsepower
Not Corrosive like Calcium Chloride
No Need for Inhibitors
Chiller Leaks Do Not Require Expensive Remediation
Does Not Require Expensive Titanium Chillers

Very Short Environmental Life
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Vent your Balance Tank to the Outside

Balance Tank

Float Switch

pH sensor
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Brine Pump
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System Construction
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All Welded Construction
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Refrigerant Characteristics

Refrigerant | Class| Ozone Global Atmospheric coP
Depletion | Warming Life 10sst / 90sct

Ammonia B2 0 0 72 Hours 4.03
R-22 Al .055 1780 11.9 Years 3.69
R-134A Al 0 1430 14 Years 3.10
R-404A Al 0 3843 40.4 Years 3.23
R-410A Al 0 2088 28 Years 3.41
R-448A Al 0 1273 14 Years 3.73
R-513 Al 0 573 9.6 Years 3.29
R-1234YF A2L 0 4 11 Days
CO2 Al 0 1 30,000 Years 2.78
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The Chiller
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Traditional Flooded Chiller

8 Pounds of Ammonia Per Ton
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Flooded Plate and Frame Chiller
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DX Plate and Frame Chiller
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Plate and Shell Chiller
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Next Generation Chiller

No Ligquid Ammonia in Chiller
0.4 Pounds per ton in Suspension
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The Condenser
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Evaporative Condenser

(100 ton plant) () ACCENT




Limited Charge Hybrid Condenser

(100 Ton Plant) @) ACCENT




Plate Style Condensers
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Plate and Shell Condenser
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Evaporative Fluid Coolers
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Adiabatic Fluid Cooler
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Refrigeration System Styles
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Traditional Flooded Ammonia System

e

600 to 900 pounds of Ammonia



Limited Charge Ammonia System
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Low Charge with 100% Energy Recovery

30 to 50 pounds of Ammonia
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Low Charge System with Fluid Cooler

Low Charge Condenser
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Compressor Low Charge Chiller

Evaporative Fluid Cooler
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Low Charge System with Heat Reclaim

Fresh Air Preheat

Evaporative Fluid Cooler

Compressor Low Charge Chiller @ ACCENT
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Low Charge Split

. N
Header System with =
Fluid Cooler  _ ‘=S
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Emergency
‘ o= )y R Pump Down
YIS System

Pump Down
Solenoid

Low Charge Condenser
20 pounds of Ammonia

Ammonia Leak-25 PPM
High Speed Exhaust Fan
Alarm Initiated

Ammonia Leak 300 PPM
Solenoid Closes

Compressor Low Charge Chiller PU m ped dOWﬂ I n 50 Seconds
32pounds of Ammonia
Less than 3 pounds of Low Pressure Ammonia Vapour A ACCENT
FESvsTems

Remaining in Plant Room in the Event of a Leak



Containerized Machine Room

KEVIN' WHEELER | PHOTOGRARHY A
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Low Charge Chiller Advantages

Zero Ozone Depletion and Global Warming
Very low ammonia charge

Split systems add redundancy

Split systems reduce ammonia charge exposure
All work 1s done In factory improving quality
Might not required mandatory operation

Fluid Cooled Condenser facilitates heat reclaim
Substantially higher level of community safety
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Relief Valve Installation
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Inspect Your Relief Valves




Make Sure Relief Valve Settings
Don’t Exceed Chiller Ratings
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Make Sure Pressure Control Settings
Don’t Exceed Relief Valve Settings
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Install Rupture Discs
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Reducing Relief Valve Incidents
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Test Your Safety Controls
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Keep Condenser Colls Clean
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Check Condenser Fans for Debris
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Time to Change the Belts?
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Check your Water Pump Couplings
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Check Your Compressor Belts
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Check Condenser Water Filter
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VFD’s Improve System Operation

Make sure they are
set up correctly and
are programed to
auto-restart after a
fault

(i) AccenT




Condenser Water Line Stolen
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Electrical Safety
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No Chance These Fuses will Blow
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Thermal Imaging of Electrical

161.0 °F
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Welded Electrical Contacts
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Computer Control Sytems
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Your Computer is Your Best Frien

T Gibsons CurlingClub ©O6@

Curling Rink Control Mode Ice Temp Ctrl

Compressor  Freon - Plant Room (D

Current Setpt

Current Ice Temp . B harae
Brine Return Temp SUCt|on [¢]

Pressure Temperature
Brine Supply Temp Pressure Temperature L p

Rink Air Temp
Rink Humidity
Plant Room Temp

|
Brine pump start]
 Cong Fan Start_|

Plant Room Fan I
[Brine Pump Spee(ETIEA

Runtime Yesterday

200.0 PSI
— B Brine Pump Runtime [0
Fan Stop setpt 110.0 PSI Compressor Runtime 3.0(




« 2017-01-29  »

357,676.72kWh

High Usage
36,727.24 kWh or higher

Low Usage
3 2249563 KWh or lower

Average Usage
29.611.43 kWh

Consumption for 2017
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Consumption (kWh)

Individual Component Energy
Monitoring

Meter Comparison

February 10, 2017 to February 19, 2017 (by Day)
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Time of Day Energy Monitoring

Consumption by Day

April 19, 2016 to Apnl 25, 2016
Occupied all days from 09:00 to 22:30

1 s

12060

11 0p

. 1]
=

= 3D

= B0

5 700

a &0
E

a Gy

e Rk

S oo |

20

Fio

i

201 6-04- 201 6-04-20 E0NE-04-21 20N E-04-FF F016-04-23 Z016-04-24 01 E-04-25
Feriod
- Occupied
- Unaccupied

ALBERTA

e o (i) ACCENT

RECREATION FACILITY PERSONNEL SYSTEMS




Consumption (kWh)

Trouble Shooting Problems

Low Usage Average Usage High Usage
368.45 kWh or 379.61 kWh 390.76 kWh or
lower higher

Consumption for November 2016
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Consumption (kWh)

Problem Identified and Repaired

12

lower

Consumption for December 2016

Low Usage Average Usage High Usage
115.19 kWh or 215.26 kWh 315.33 kWh or

higher
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Practice Good Housekeeping
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Keep A Clear Path to Your Doorways




IF YOU DON'T SCHEDULE

TIME FOR MAINTENANCE,
YOUR EQUIPMENT WILL
"SCHEDULE IT FOR YOU.
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| Will Stop Now ©







