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Introduction

Air handling units (AHUS) are the heart of most commercial HVAC systems, responsible for conditioning and
circulating indoor air. Whether you are a facility manager, an HVAC technician, or an engineer tasked with ensuring
optimal indoor air quality, a well structurechhu operation and maintenance manualis  essential.  This  guide
provides a comprehensive, step by step approach to operating, inspecting, and maintaining AHUs, ensuring they run
efficiently, safely, and reliably.

What Is an AHU?

An AHU is a mechanical device that conditions and circulates air as part of a heating, ventilation, and
air conditioning (HVAC) system. It typically includes a fan, heating and cooling coils, filters, dampers, and
sometimes a humidifier or dehumidifier. The unit draws in outside air, mixes it with return air, and delivers
conditioned air to occupied spaces.

Key Functions of an AHU

< Air Filtration: Removes airborne particles, allergens, and pollutants.

« Temperature Control: Uses heating and cooling coils to set desired indoor temperatures.
Humidity Regulation: Adjusts moisture levels through humidifiers or dehumidifiers.

Air Distribution: Fans push conditioned air through ductwork to various zones.

 Air Balance: Dampers maintain airflow rates and pressure differences.

Essential Components of an AHU

Understanding each component helps in troubleshooting and maintaining the unit. Below is a quick reference guide:

Fan Assembly

« Motor: Drives the fan blades.
¢ Blades: Create airflow.
e Bearings: Support the rotating assembly.

Coils

e Heating Coil: Usually a gas or electric heater.

e Cooling Coil: Often a chilled water or refrigerant coil.
Filters

e Pre filters: Capture larger debris.

e High efficiency filters (HEPA or MERV): Remove fine particles.
Control System

» Temperature sensors.

e Humidity sensors.

» Pressure sensors.

 Variable Frequency Drives (VFD).



Damper Assembly
e Supply damper.
e Return damper.
e Balancing dampers.

Operating an AHU: Step by Step Guide

Proper operation starts with understanding the control logic and ensuring all safety checks are in place. Follow
these steps to run the unit efficiently.

1. Power On Sequence

1. Verify that the main power switch is OFF before connecting.

Check all circuit breakers and fuses for proper operation.

Ensure the motor start relay is functioning.

Turn the main power ON.

Allow the fan to reach full speed before engaging the heating or cooling coils.
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2. Temperature and Humidity Settings
e Set the desired temperature on the thermostat or building management system (BMS).
¢ Adjust humidity setpoints based on zone requirements.
¢ Monitor sensor readings for consistency.

3. Fan Speed Control

Use a VFD to modulate fan speed for energy savings. Ensure that the fan speed matches the required airflow as
per design calculations.

4. Balancing Dampers

Adjust dampers to maintain the correct static pressure and airflow distribution. Use an anemometer or pressure
gauge to verify balance.

5. Safety Checks

¢ Confirm that fire dampers are open.
* Inspect for any unusual noises or vibrations.
¢ Check that emergency shut off switches are accessible.

Maintenance Schedule Overview

Regular maintenance is the cornerstone of AHU reliability. The following schedule is a baseline and should be
adjusted based on usage, local climate, and manufacturer recommendations.

Daily Checks

 Verify fan operation and speed.
e Check filter status and airflow.
 Inspect for obvious leaks or debris.

Weekly Tasks

¢ Clean the exterior of the unit.
« Inspect fan blades for damage.
e Confirm damper positions.



Monthly Inspections

¢ Check motor lubrication and bearing condition.
 Test control system and sensor accuracy.
 Verify coil temperature and pressure drop.

Quarterly Maintenance

* Replace or clean filters.
 Clean coil surfaces.
* Inspect electrical connections.

Annual Overhaul

¢ Conduct a full mechanical inspection.

¢ Replace worn components (blades, bearings).
* Recalibrate sensors and controls.

e Document all findings in the maintenance log.

Cleaning Procedures

Cleaning is vital for maintaining air quality and system efficiency. Follow these detailed steps to ensure a thorough
job.

1. Filter Replacement

1. Turn off the AHU and isolate the power supply.
2. Remove the filter housing.

3. Extract the old filter and dispose of it properly.

4. Install a new filter, ensuring it is seated correctly.
5. Reassemble the housing and verify airflow.

2. Coil Cleaning

Coils can accumulate dust and scale, reducing heat transfer efficiency. Use the following method:

Shut down the unit and disconnect power.

Remove coil covers or panels.

Use a coil cleaning brush or a low pressure water spray to dislodge dirt.

For heavily scaled coils, apply a mild descaling solution and let it sit for the recommended time.
5. Rinse thoroughly and allow to dry before reassembly.
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3. Fan Blade Cleaning

Fan blades should be inspected for debris and corrosion.

Power down the unit.

Remove the fan cover.

Clean blades with a soft brush or compressed air.
Check for any warping or damage.

5. Reinstall and test for smooth operation.
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4. Ductwork Inspection

Inspect supply and return ducts for leaks, dust accumulation, or mold growth.

1. Use a duct cleaning brush or a specialized cleaning machine.
2. Seal any leaks with appropriate duct sealant.



3. Verify that the ductwork is free of obstructions.

Electrical Checks and Safety

Electrical integrity is as important as mechanical performance. Regular checks reduce the risk of fire and
equipment failure.

1. Motor Wiring

« Inspect for frayed insulation.
¢ Check for tight connections.
 Verify that the motor is correctly grounded.

2. Control Panel

¢ Ensure all relays and contactors are functioning.
« Test safety interlocks and emergency stops.
« Verify that all labels and markings are legible.

3. Power Supply

e Check for proper voltage and frequency.
« Inspect circuit breakers for tripping or damage.
« Confirm that the power supply is protected by an appropriate overcurrent device.

Troubleshooting Common AHU Issues

Even with diligent maintenance, issues can arise. Below is a troubleshooting guide for typical problems.

1. Low Airflow

¢ Check filter status — clogged filters can cause significant pressure drop.
« Inspect fan blades for damage or blockage.

« Verify damper positions; a closed supply damper reduces airflow.

* Examine motor performance — a failing motor can reduce fan speed.

2. Inconsistent Temperature

« Ensure coils are clean; dirty coils reduce heat transfer.
¢ Verify that the thermostat or BMS is set correctly.

e Check for leaks in the heating or cooling loop.
 Inspect the VFD for proper speed control.

3. Excessive Noise

« Listen for vibrations in the fan assembly.

e Check bearing lubrication and alignment.

* Inspect for loose or damaged fan blades.

e Ensure the unit is properly mounted and level.

4. High Energy Consumption

¢ Replace or clean filters to reduce pressure drop.

e Adjust fan speed to match airflow requirements.

 Inspect and clean coils to improve heat transfer efficiency.

¢ Use a programmable thermostat or BMS to schedule operation.

Documentation and Record Keeping



Maintaining a detailed log of all maintenance activities is crucial for compliance, warranty claims, and performance
monitoring.

1. Maintenance Log
* Record dates, tasks performed, and personnel involved.
* Note any parts replaced or repaired.
« Include observations on system performance.
2. Inspection Reports
¢ Use standardized forms for consistency.
e Attach photos of key components when necessary.
e Summarize findings and recommend actions.
3. Compliance Documentation

* Keep copies of certifications for filters, coils, and electrical components.
¢ Document any regulatory inspections or audits.
e Ensure records are accessible for future reference.

Best Practices for Long Term AHU Reliability

Beyond routine maintenance, adopting best practices can extend the lifespan of your air handling units.

1. Use High Quality Components

Invest in durable filters, robust fan blades, and reliable control systems. Higher upfront costs often translate into
lower lifetime maintenance expenses.

2. Implement a Predictive Maintenance Program

Leverage sensors and data analytics to predict failures before they occur. Monitoring vibration, temperature, and
pressure can signal impending issues.

3.Train Personnel Thoroughly

Ensure that all technicians understand the AHU’'s design, operation, and safety protocols. Continuous training
reduces human error and improves maintenance quality.

4. Optimize HVAC Design

Properly sized AHUs reduce energy consumption and mechanical stress. Work with HVAC designers to match unit
capacity to building load requirements.

5. Regularly Review Energy Performance

Track energy usage and compare it against baseline data. Identify trends and investigate anomalies promptly.

Conclusion

A well maintained air handling unit is the backbone of any effective HVAC system. By following a structurecahu
operation and maintenance manual, facility managers and technicians can ensure reliable performance, superior
indoor air
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