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Mechanical Integrity of Evaporator Coils 

Major  issues to watch for: 
i. Excessive ice or material build up 
ii. Corrosion of tubes, fins, or connections 
iii. Exceeding MAWP – hydraulic shock or trapped liquid 
iv. Fan vibration and integrity 
v. Refrigerant distribution tubes rubbing 
vi. Integrity of housing, unit supports and piping 

supports 
vii. Protection against traffic hazards 
viii. Electrical issues with motors and wiring 
ix. Missing fan guards 
x. Suitable for operating conditions 
 

 

Presenter
Presentation Notes
These are the issues that are intended to be covered in this presentation
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Excessive ice or material build up 
 

Presenter
Presentation Notes
Scheduling of inspections (timing):- evaporator coils should be inspected for ice or material build up at least annually or more often if conditions require What to look for: excessive ice build up between the bottom of the coil tubes/fins and the drain pan. ice build up within the coil core excessive ice on liquid and suction connection pipesWhat could happen?:  if not prevented, it can cause mechanical damage to the bottom coil tubes and/or drain pan eventually could rupture a coil or pan tube, causing a leak could add sufficient weight to overstress the unit support system cause damage to coil piping connections interfere with air flow and reduce coil capacityHow to look for it (visual and/or instrumentation): visually inspect unit; no instrumentation necessary use a good light source (flashlight)
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Excessive ice or material build up 
 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent/correct it: follow IIAR guidelines for defrosting evaporator coils, which might include adjusting number of defrosts and their duration  adjusting defrost regulator settings / pressures check drain pan slope and drain piping for restrictions if adjustments to the defrost scheme do not solve the issue, contact the coil manufacturer, contractor or consultant
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Corrosion of tubes, fins, or connections 
 

Presenter
Presentation Notes
Scheduling of inspections (timing):evaporator coils should be inspected for corrosion issues annually, or more often as conditions requireconsider taking digital pictures for future comparisonWhat to look for: any uneven discoloration on the surface of fins, tubes, or connection pipes. any insulated pipes where vapor barrier might be compromised pitting of the metal build up of ammonia saltsWhat could happen?: pitting continues entirely through the wall of the tube or pipe, causing a leak fins deteriorate resulting in lost refrigeration capacityHow to look for it (visual and/or instrumentation): visually inspect all coil surfaces, as much as can be seen with a flashlight when further examination is necessary, a flexible, lighted bore scope can be helpful where possible, measure the depth of large pits with micrometer depth gauge
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Corrosion of tubes, fins, or connections 
 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: use cleaning chemicals that are suitable for coil materials; work with your chemical supplier and coil manufacturer where possible, install a water rinse system to keep contaminates from sitting on tube or fin surfaces replace insulation with failed vapor barrier if questionable 



Mechanical Integrity of Evaporator Coils 

Exceeding coil MAWP- hydraulic shock or trapped liquid  
 

Bulged End Cap 

Presenter
Presentation Notes
Scheduling of inspections:- evaporator coils should be inspected quarterly for any evidence of exceeding coil MAWPWhat to look for: bulging end caps on the evaporator coil suction headers, because the largest diameter end caps are typically the weakest part of an evaporator coil tubes or pipes that look misshapenWhat could happen?: trapped liquid in a coil could expand and exceed the coil’s design maximum working pressure, resulting in ruptured components and coil leaks hydraulic shocking, or vapor propelled liquid, could also cause forces and pressures that exceed the MAWP, resulting in ruptured components and coil leaksHow to look for it (visual and/or instrumentation): visually inspect end caps on all header pipes visually inspect tubes or pipes use flexible boroscope for difficult to see locations
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Exceeding coil MAWP- hydraulic shock or trapped liquid  
 

Ruptured End Cap 

Presenter
Presentation Notes
Documentation:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: partially or completely pump out coil prior to defrost use good piping practice per IIAR Piping Handbook keep hot gas lines clear of liquid always equalize pressure after defrost before opening suction stop valve on coils >15 TR, always use a soft start hot gas solenoid to gradually come up to defrost pressure
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Fan Vibration 
 

Presenter
Presentation Notes
Scheduling of Inspections:- evaporator fans should be inspected annually, or per the manufacturer’s recommendationsWhat to look for: Look and listen for any vibrating components; larger sheet metal parts will usually be the most noticeable. Watch the fan in operation, looking for any vibration as it rotates Listen for any sudden changes in noise levels or tonesWhat could happen?: Fan hub could loosen allowing fan to fall off of motor shaft Individual fan blades could loosen from the center hub assembly Motor mounts could loosen, allowing motor/fan assembly to fall off of mountAll of the above could result in a catastrophic failure such as mechanical damage to any part of the evaporator coilHow to look for it (visual and/or instrumentation): Look and listen for any vibrating components For multi-fan units, shutdown individual fans to localize the source of vibration
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Fan Vibration 
 

Damaged Fan 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Annually check fan set screws and motor mounting bolts for tightness With unit off and locked out, visually inspect the fans for any chips or cracks; replace fan if any question- Follow manufacturer’s preventative maintenance recommendations
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Refrigerant Distributor Tubes Rubbing 
 

Distributor tubes 

Presenter
Presentation Notes
Scheduling of inspections:- Distributor tubes should be inspected annuallyWhat to look for: Inspect each small diameter tube that is connected to the refrigerant distributor (on the liquid lines) Look for signs of rubbing, such as flat areas or discolored areasWhat could happen?: The rubbing could wear through the tube wall causing a refrigerant leakHow to look for it: Visually inspect each distributor tube
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Refrigerant Distributor Tubes Rubbing 
 

 

Damaged Fan 

Check for signs 
of rubbing 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Contact the coil manufacturer or a refrigeration contractor to either reorient the tubes or install wear sleeves
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Integrity of Unit and Piping Supports 
 

Unit Supports 

Piping Supports 

Presenter
Presentation Notes
Scheduling of inspections:- The supports for the evaporator coil and piping should be inspected annually.What to look for: Look for cracks, missing or loose fasteners, and any corrosion of the supports.What could happen?: The unit could fall from it’s mounting location Improperly supported piping could overstress coil connections, resulting in a leak.How to look for it: Visually inspect each support
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Integrity of Unit and Piping Supports 
 
 
 

 
Damaged Fan Improper 

Supports 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Repair or replace the supports
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Protection Against Traffic Hazards 
 

Barrier on Floor 

Presenter
Presentation Notes
Scheduling of inspections:- Protective barriers should be inspected annuallyWhat to look for: Look to see if any lift truck damage is happening and if new or different barriers should be addedWhat could happen?: Traffic impacting a unit could cause water leakage (defrost water), refrigerant leakage, or even worse, the unit could fall downHow to look for it: Visually inspect the unit
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Protection Against Traffic Hazards 
 
 

 Damaged Fan 

Guarding for 
Lift Truck 
Traffic 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Install additional protection Training lift operators to not hit units Put up warning / caution signs or tape Contact a refrigeration contractor to either repair, replace, or install new barriers where required
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Electrical Overloads, Wiring  
 
 

 Damaged Fan 

Loose 
Connector 

Presenter
Presentation Notes
Scheduling of inspections:- Electrical components should be inspected annuallyWhat to look for: Look for loose connectors or signs of electrical overheating (black marks) Melting of wire insulation Cracks in wire insulationWhat could happen?: Electrical components could fail and/or catch fireHow to look for it: Visually inspect the electrical connectors Use an IR camera to look for overheating components
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Electrical Overloads, Motors  
 
 

 Damaged Fan 
Overheating 
Motor 

Presenter
Presentation Notes
Documentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Contact a company electrician or an electrical contractor to either repair or replace defective equipment
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Missing Fan Guards 
 
 

 Damaged Fan 

Presenter
Presentation Notes
Scheduling of inspections:- Fan guards should be inspected annuallyWhat to look for: The presence of, and condition of fan guardsWhat could happen?: People could be injured or product could come into contact with moving fan bladesHow to look for it: Visually inspect the unitDocumentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Re-install or install proper fan guards Contact the equipment manufacturer to either repair or replace defective fan guards
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Suitable for Operating Conditions 
 
 

 Damaged Fan 
Check 
nameplate data 
for suitable 
operating 
conditions 

Presenter
Presentation Notes
Scheduling of inspections:- Units should be inspected annuallyWhat to look for: The unit serial plate, showing min and max design operating temperatures and pressures Pressures and temperatures the unit is subject to during all phases of its operationWhat could happen?: Operating below design temperature could lead to material failures and rupture due to embrittlement Operating above design temperature could lead to over-pressurization and ruptureHow to look for it: Visually inspect the unit’s nameplate or contact manufacturerDocumentation of present conditions:- record the date of inspection, the name of the person that did the inspection, any actions taken, and if any additional future actions are necessaryHow to prevent it / correct it: Make system and/or control adjustments so equipment operates within acceptable pressure and temperature ranges Contact the equipment manufacturer to verify design values and replace equipment operating outside of design
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Typical manufacturer’s recommendations, annually: 
 

• Clean the coil surface. 
• Inspect defrost drain pan. Clean if necessary. Check for proper drainage. 
• For Water Defrost, inspect water defrost distribution pans. Clean if 

necessary. 
• Inspect all insulated and uninsulated lines connected to the unit. 
• Check all wiring & tighten all electrical connections. 
• Check all motors and fans, tightening when necessary all motor mounting 

bolts and fan set screws. 
• Check operation of control system and proper functioning control valves, 

drain line heaters, thermostats, etc. 
• Check that all safety controls are operating appropriately. 
• The units should be periodically checked for proper defrosting and defrost 

timing due to variations in the quantity and pattern of frost. 
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Reference materials: 
 
- Manufacturer’s IOMs 
- IIAR Bulletin No. 109  
- IIAR 2  
- ASME B31.5 
- ASHRAE Standard 15 
- ANSI / IIAR Standards 
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