
 

 

 

 

 

  

 

  

Course Number: HV-6031 
Credit: 6 Hours / 6 PDH / 6 CPD 

HVAC	Hacks	#7:			
Master	the	Art	of	Duct	Design	-	

Essential	Tips	&	Rules	of	
Thumb 



Page ii 
Portions © 2024 Decatur Professional Development, LLC. All rights reserved. 

 

HVAC	Hacks	#7:		Master	the	Art	of	Duct	Design	-	
Essential	Tips	&	Rules	of	Thumb	

A.	Bhatia,	Mechnical	Engineer	
	

	
Stop wasting energy and money on inefficient ducts!  Master the Art of Airflow. 

This course delves into the principles of HVAC Duct Design and Sizing. Learn essential tips and rules of 

thumb for creating optimal air distribution in any building.  

In this comprehensive 6-hour course, you'll discover: 

a. Right Sizing & Routing: Master duct sizing and layout for efficient air delivery. 

b. Airflow Fundamentals: Understand how air moves within the duct system. 

c. Pressure Under Control: Comprehend static, velocity, and total pressure for optimal air 

distribution. 

d. Sizing Strategies: Explore various duct sizing methods, such as constant velocity, velocity 

reduction, equal friction, and static regain. 

e. Duct Design Choices: Choose the right duct shape and material (round, rectangular, oval). 

f. Space Planning: Design ducts that fit within the available space.  

g. Balancing Act: Ensure proper airflow by considering duct velocity, pressure, and leakage. 

h. Insulation Essentials: Understand the importance of duct insulation, condensation control, and 

calculating insulation thickness for optimal performance. 

i. Quiet Ducts: Design ducts that minimize noise levels. 

j. Energy Conservation: Discover techniques to design energy-efficient duct systems. 

The course includes essential metrics, practical tips, and handy rules of thumb to help you make well-

informed decisions.  

Let's get started with essential metrics and rules of thumb. 
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DUCT SIZING CONSIDERATIONS

Choose a duct size that allows you to achieve the desired Cubic Feet per Minute (CFM) of airow for the

specic space based on air velocity and fricon loss criteria. Be liberal and adopt a conservave

approach. Here are two recommended guidelines:

Recommended Design Rules of Thumb

Air velocity Limit air velocity to avoid excessive noise and pressure drops.

a. Supply duct (main header): 1000 -1500 feet per minute

(fpm)

b. Branch/Return ducts: 600 -800 fpm

Friction Losses Limit the friction loss to avoid excessive static pressure drop.

a. Supply ducts: 0.08 - 0.1 inch of water gauge (in. W.G)

per 100 feet length of duct.

b. Return ducts: 0.05 - 0.08 in. W.G. per 100 feet of duct

length.

DUCT DESIGN PROCESS

Parameters Rules of Thumb

Airflow rates The amount of airflow in cubic feet per minute (CFM) is

determined by the room-by-room heating and cooling loads (in

Btu/hr). Here are some rules of thumb for conceptual planning:

a. Air conditioning: 400 CFM per ton.

b. Ventilation: 2 to 12 air changes per hour (ACH).

c. Floor area: Allow 1 CFM per square foot for general

ventilation and low-load applications (apartments,

hotels, dormitories, etc.).
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Parameters Rules of Thumb

d. Floor area: Allow 1.5 CFM per square foot moderate

load applications (offices, institutional spaces etc.).

e. Floor area: Allow 2 - 3 CFM per square for heavy load

applications (server rooms, data centers,

manufacturing, etc.).

Air velocity impacts Maintain low air velocities.

a. High velocities lead to smaller ducts, lower cost, and

less space. But the trade-offs are high-pressure drop,

increased fan power, higher noise, and possible need

for noise attenuation.

b. Consider that a 5% increase in duct diameter reduces

energy consumption by around 18%.

Duct size (Aspect Ratio) The aspect ratio is the long-side to short-side ratio of a duct.

Higher aspect ratios raise installation and operating costs.

a. Choose round ducts where space permits as a priority.

b. Choose a rectangular or oval duct with an aspect ratio

up to 1:3 in space-constrained areas.

Recommended Air

velocities

Residential and commercial buildings:

a. Fan outlets: 1400 –2200 fpm (feet per minute).

b. Main ducts: 1000 – 1500 fpm

c. Branch ducts: 600 – 800 fpm

d. Return ducts: 600 – 800 fpm.

The lower, the better.

Industrial buildings:

a. Main ducts: 2000 -3000 fpm
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Parameters Rules of Thumb

b. Branch ducts: 1800 - 2000 fpm

Low-velocity systems Up to 2000 fpm.

Recommended: 1000 – 1500 fpm for quiet operation, lower

friction losses, and reduced fan power.

Medium velocity systems 2000 to 2500 fpm.

Results in lower initial costs but require increased fan static

pressures, leading to higher operating costs, noise, and

vibrations.

High-velocity systems Greater than 2500 fpm.

Often used in large multistory buildings where floor-to-floor

height is a constraint and industrial applications owing to high

air volumes.

Design Friction Rate Aim for < 0.10 in. W.G per 100 feet length of duct.

Friction Rate Calculation Use Darcy-Colebrook Equaon:

 =
12 
ℎ  


1097



FR: friction rate, f: friction factor (0.02 for GI duct), L: duct

length, Dh: hydraulic diameter, ρ: std. air density (0.075

lbs./ft3), and V: air velocity.

a. Reducing the duct diameter increases the friction loss.

b. Larger airflow rates and air velocity increase the friction

loss.

The Darcy equaon is applicable for round ducts only. Its

applicability extends to rectangular, oval, or other shapes only

when these are converted into hydraulic diameters.

Low-pressure duct

classification

a. Fan static pressures: < 3 inches W.G.
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Parameters Rules of Thumb

b. Duct air velocities: < 1,500 fpm.

Medium pressure duct

classification

a. Fan static pressures: 3 to 6 inches W.G.

b. Duct air velocities: < 2,500 fpm.

High-pressure duct

classification

a. Fan static pressures: 6 to 10 inches W.G.

b. Restricted to 7 inches W.G. with duct velocities limited

to 4,000 fpm.

c. Pressures beyond 7 inches W.G. are often impractical in

HVAC systems.

Equal friction method a. Size ducts to maintain a consistent friction rate (0.05 to

0.2 in W.G. per 100 feet).

b. Applicable to supply, return, or exhaust systems.

Static Regain method a. Size ducts to reduce velocity in each section, offsetting

dynamic and friction losses.

b. Pressure-drop: Less than 0.07 in W.G./100 ft.

c. Suitable for supply air systems only.

Constant velocity method a. Size ducts to maintain a constant velocity for sections.

b. Typically used in local industrial exhaust systems.

The ⅓-Rule for round

ductwork

a. Maintain constant duct size until a branch junction flow

rate exceeds ⅓ of combined ow, then reduce

dimension downstream.

b. Dimension duct branch based on velocity (fpm) or

pressure drop criteria, aligning with static regain

method.

c. Require minimal balancing.


