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SAIRAC Technical Talk

Basics of HVAC Commissioning 



Why is Commissioning important? 

Building owners, contractors, and engineers must have proper 

documentation on how the HVAC systems are functioning. This is so 

they can pinpoint and resolve issues, and further improve HVAC 

performance. Also, HVAC commissioning is vital to ensure that the 

project requirements are met and to avoid the need for repairs and 

callbacks in the long run



• Overall system efficiency is enhanced

• Increased safety within the HVAC framework

• Engineers in the industry recognize your value

• We continue to be authorities in our domain

• We contribute to the creation of more 

sustainable and superior buildings



•Initial Commissioning: Such a process is done to 
HVAC systems that are less than a year old, and 
those that are first installed in new or 
existing buildings. This may also refer to post-
construction commissioning.

•Re-Commissioning: This happens when the 
building owner wants to verify, enhance, or 
document how the current system works. Hence, 
re-commissioning applies to existing HVAC 
systems that were commissioned already and 
need another process of commissioning

https://safetyculture.com/checklists/commissioning-ultimate-collection/
https://safetyculture.com/topics/commissioning/building-commissioning/


• Pumps

• Diffusers – MLM 

• Air handing units 

• Fans 

• Fan coil units 

• Air conditioners (DX) 

• Cold and Freezer rooms

• Smoke fans

• Chillers



• Make sure the installation is done correctly

• Triple check quality as this may impact commissioning 

data  

• Understand your requirements based on the 

design/drawings  

• Understand what system you working with

• Understand how to troubleshoot the type of system you 

are going to commission  

• Prepare and Ask questions - Before you go to site 



Preparation and Planning:

1)Develop a commissioning plan 

outlining goals, procedures, and 

responsibilities.

2)Review design specifications and 

ensure they align with project 

requirements.

3)Schedule commissioning early in the 

construction phase to identify issues 

promptly.



Equipment Inspection and Installation:

1)Verify that HVAC equipment is installed 

correctly according to manufacturer's 

specifications and design drawings. 

2)Ensure all components (e.g., ductwork, 

controls) are installed and connected 

properly.

3)Conduct pre-start checks to confirm 

equipment readiness.



Functional Testing:

1)Perform functional tests to validate 

system operation under various 

conditions (e.g., heating, cooling, 

ventilation modes).

2)Test control sequences to ensure they 

respond correctly to inputs (thermostats, 

sensors, switches).

3)Verify safety controls and shutdown 

procedures.



Air Balancing:

1)Conduct airflow measurements to 

ensure proper distribution and velocity in 

ducts and air handling units.

2)Balance water flow rates in hydronic 

systems to match design specifications.

3)Adjust dampers, valves, and fans as 

needed for optimal performance.



Documentation and Training:

1)Compile commissioning reports 

detailing test procedures, results, and 

any corrective actions taken.

2)Provide training for building operators 

and maintenance staff on system 

operation, maintenance tasks, and 

troubleshooting procedures.

3)Deliver operation and maintenance 

manuals, including as-built drawings and 

equipment warranties.





• Air handing units – Testo anemometer/hotwire/Balometer, pressure 

differential meter, multimeter 

• Fans - Testo anemometer/hotwire, pressure differential meter, multimeter 

• Fan coil units - Testo anemometer/hotwire/Balometer, pressure differential 

meter, multimeter 

• Smoke fans - Testo anemometer/hotwire, pressure differential meter, 

multimeter 







• New Filter –75Pa
• Loaded filter – 130pa 

• Grille - +-50pa  

ȁ𝑚3 ℎ𝑟 > ൗ𝑙 𝑠

/3.6

Pressure drop inverse 
proportional to 
grille/filter size. 
Larger Filter and Grille = 
Lower pressure drop



Exercise 
Plot on the curve TD 2000/315

- Pressure drop at 900m^3/hr 
HS and MS

MS – 220Pa
HS – 380Pa





Recommended Airflow and duct velocities  https://www.youtube.com/watch?v=vw-
bAbjPTd8

VAV - Variable Air Volume Systems

https://www.youtube.com/watch?v=vw-bAbjPTd8
https://www.youtube.com/watch?v=vw-bAbjPTd8
https://www.youtube.com/watch?v=vw-bAbjPTd8


Airflow Formula 
Q = A x V

Area = m^2
Velocity = m/s

AxV = m^3/s
π = 3.14159
 



Airflow Formula 
Q = A x V

Units in Airflow

m^3/s           On Specs and Data Sheets
m^3/hr 
L/s 

m^3/s to L/s = Value x 1000
m^3/hr to L/s = Value / 3.6



Calculation Exercises 

400

300

400 Dia

A = 0.4 x 0.3
   =0.12m^2

A = 0.12 x V
   =

𝐴 = 𝜋𝑟2

= 𝜋(0.2)2

    = 3.14159 x (0.2)2

    = 0.126m^2

A = 0.126 x V
   =



Calculation Exercises                          1) V= 5m/s 2)                            V=7.6m/s 

400

300

400 Dia

A = 0.4 x 0.3
   =0.12m^2

𝐴 = 𝜋𝑟2

= 𝜋(0.2)2

    = 3.14159 x (0.2)2

    = 0.126m^2

A = 0.12 x V
   = 0.12 x 5
   = 0.6m^3/s

A = 0.12 x V
   = 0.12 x 5
   = 0.63m^3/s



TEST Calculation Exercises                              (Velocity V – 6m/s)
 

600

400

700 Dia

A = 0.6 x 0.4
   =0.24m^2

Q = 0.24 x 6
   = 1.44m^3/s OR 1440 L/s

𝐴 = 𝜋𝑟2

= 𝜋(0.35)2

    = 3.14159 x (0.35)2

    = 0.385m^2

Q = 0.385 x 6
   = 2.31m^3/s OR 2310L/s





How do I prevent turbulent airflow readings?

 
1. Avoid readings close to bends/ sharp 

transition pieces. Measure 5 times the 

diameter of the duct away from a bend ending

2. Avoid readings on a fan without a grille

3. Measure 150-300mm away if you are 

measuring on an open fan

4. Do readings on intake grilles – what goes in 

must come out







• Start at the source – Fan, AHU, FCU or AC 

Unit

• Look for restrictions – Filters, Blocked ducting, 

faulty diffusers, faulty fan

• Ensure you take main duct readings where 

possible BEFORE you start measuring down 

stream

• Ensure you system parameters are as 

required – check design





Thank you
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