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Troubleshooting 

1. Introduction 
This publication combines past experience from end users, fan manufacturers and independent third parties to help 
troubleshoot problems that can occur during fan installations. The diagnostic approach laid out in this publication is 
based on observable symptoms and associated lists of probable causes. Following this approach will likely provide 
the fastest method to identifying the root cause of a fan installation problem. 

1.1 Purpose 
The purpose of this publication is to provide a guide to help identify the root cause of problems that can occur with 
fan installations. Once the root cause has been identified, a set of corrective actions can be implemented. 

1.2 Scope 
The scope of this document covers both new and existing fan installations. It covers aerodynamic performance as 
well as noise, vibration and mechanical issues. 
 
This document is intended to help identify and fix relatively common problems, but it does not address every 
possible issue. If the problem still cannot be solved after following this guide, additional troubleshooting may be 
required (typically with the assistance of the manufacturer). 

2. Procedure for Troubleshooting 
1. Consult the manufacturer-supplied installation and operation manuals for the fan, drive components and 

appurtenances. 

2. Look in the "Master Troubleshooting Annexes" for a subject which corresponds with the apparent problem. 

3. Check each of the "Probable Causes" listed. 

4. If the cause of the trouble is not found, proceed through "System Checklist" (see Section 4). 

5. If the problem has still not been solved, contact the representative of the fan manufacturer. They should be 
given the results of the system checklist you completed and the additional information listed in Section 5.1. 

6. Allow the fan manufacturer or their representative to analyze the information submitted, as outlined in 
Section 5. With this information and, if necessary, an onsite inspection, they may be able to explain why the 
system is not achieving its design performance and may recommend changes in the system or the fan 
installation that will overcome the problem. 

3. Safety Precautions 
Onsite procedures (e.g., confined space entry, fall protection, lock-out/tag-out, etc.) must be followed. Appropriate 
safety equipment must be worn at all times. Always use caution when working with moving or electrical components. 
 
For external inspection, it may be necessary to shut down the fan for inspection as part of the troubleshooting 
process. During an internal inspection, the fan must be electrically isolated and all disconnect switches and other 
controls locked in the "off" position. The same procedure must also be followed for any system components or 
nearby equipment that could pose a safety hazard while working on the fan. If the fan has been handling a high 
temperature airstream, ensure the fan and system has cooled to a safe level. 
 
Caution: even when locked out electrically, fans located outdoors or in a parallel or series fan system may be subject 
to free spinning, or “windmilling.” Therefore, as an added precaution, the impeller should be secured to physically 
restrict rotational movement. 
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4. System Checklist 
Poor system performance may arise from a number of causes, including 

 Improper installation or assembly of the fan 

 Damage in handling or transit 

 System design error 

 Deterioration of the system 

 Faulty controls 

 Poor fan selection 

 A combination of several factors. 

A systematic check of the items listed here should help identify the problem or problems and allow suitable 
corrective action to be taken. 
 
System checklist: 
 

 1. While the impeller is coasting to a stop, see if it is rotating in the proper direction (see Figures 4.1, 4.2 and 
4.3). 

 2. Make certain the impeller rotation is correct for the housing (guide vanes of vaneaxial and tubular 
centrifugal fans) and not installed backwards (see Figures 4.1, 4.2, and 4.3). 
 
Note: Tubeaxial fan rotation is the same as shown in Figure 4.2 except without the guide vanes. 

  

 

  Figure 4.1 — Types of Centrifugal Fan Impellers 
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  Figure 4.2 — Vaneaxial Fan Impellers and Guide Vanes 

   

  

  Figure 4.3 — Tubular Centrifugal Impeller 

  Note: Fan manufacturers describe the rotation of the fan impeller as being "clockwise" or 
"counterclockwise” 

• For axial fans when viewing the inlet or outlet as specified by the fan manufacturer 

• For centrifugal fans when viewing the drive side (see Section 11 of ANSI/AMCA Standard 99) 

• For tubular centrifugal fans when viewing the outlet (see Section 13 of ANSI/AMCA Standard 99) 

 3. If the fan is belt driven, 

a. Check to see if the drive pulley (motor sheave) and the driven pulley (fan sheave) are in 
alignment. Improper alignment of the sheaves can cause excessive power consumption (high 
amperage), squealing belts and shortened belt and sheave life, as well as high axial vibration.  

b. Check to see if the belts are loose. Loose belts that flap or slip can cause excessive noise and 
vibration. Slipping belts will also affect fan speed and reduce belt and sheave life. 

Belts should be tensioned to the belt manufacturer's recommendations. Tension of the drive belts 
should be adjusted for stretching after the first 48 hours of operation. Caution: Excessive belt 
tension will reduce fan and motor bearing life. 

c. See if the belts and/or sheaves are worn. If so, an immediate replacement could save down time 
at a later date. If more than one belt is used, replace them with a new set of matched belts. 
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  Figure 4.4. — Sheave Alignment 

   

  

 

  Figure 4.5 — Belt Tension 

 4. Check the flow surfaces (passages between the inlets, impeller blades and inside of housing) for 
cleanliness. A buildup of dirt 2 mm (0.0625 in.) high on the flow surface could impair fan performance 
and/or cause vibration. 

 5. Check for gouges, tears, holes, erosion or corrosion in the impeller blades, rims or backplate, as well as 
inlets and/or housing. If damage exists, report the approximate size and location to the fan manufacturer 
and discontinue operation until repairs are made. 

 6. Check for any foreign matter trapped in the impeller, housing or ductwork (loose insulation, papers, ice, 
etc.). If foreign matter exists, remove it. 

 7. Check to see if coils, heaters, filters, ducts, etc. are dirt laden. If they are, clean or replace them. Remove 
any non-essential obstructions to airflow in elbows, shutters, transformations, dampers, bird screens, etc. 
Verify that all dampers (control, backdraft, fire, etc.) are adjusted to the proper settings. 

 8. Make sure all the parts supplied with the fan were installed. 

 9. Check for obstructions to airflow near the fan inlets. Objects such as pipes, airflow measurement stations, 
ductwork, columns, belt guards, belt drives, etc. could adversely affect the output of the fan. For more 
information, see AMCA Publication 201. 

 10. Check that the fan outlet connections correctly designed and installed. Duct takeoffs or obstructions in the 
fan outlet could adversely affect the output of the fan. For more information, see AMCA Publication 201. 
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 11. See Figure 4.6A for typical centrifugal fan inlet-impeller relationships and verify clearances both radial and 
axial. The manual for your fan, provided by the manufacturer, may give you ideal setup parameters. A few 
simple measurements as indicated on these figures can help the manufacturer determine if a problem 
exists in this area. Note: Several measurements should be taken around the entire inlet/housing 
circumference to determine the average maximum and minimum values. For a hot gas double-width fan, 
the inlet spacing measurements will only be the same when the fan is running at operating temperature. 
 

  

 

  Figure 4.6A — Typical Centrifugal Fan Inlet Impeller Relationships 

   

  

 

  Figure 4.6B — Typical Axial Fan Housing Impeller Relationships 

 12. On a double-width fan, check to see that the approach to both inlets are identical. Airflow should be 
symmetrical about the centerline of the fan housing (see Figure 4.7A). Non-symmetrical airflow can lead 
to decreased air performance. Belt drives, belt guards and motors can cause non-symmetrical airflow to 
the inlets if they are too severely restricted. For more information, see AMCA Publication 201. 
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