
2022 Basic Duct Sizing Simplified
Instructor: Josh Goodman

Josh.goodman@carrierenterprise.com



• Terminology
- Learn the key words and what they mean

• Residential Duct System Classifications
- Understand what an Extended Plenum System, Radial System, Metal, 
Ductboard, Flex System, . . . is

• Dampers, Boots, Grills, Wye’s, Takeoff’s, . . .
- Learn the components that make up a duct system

• The Duct Calculator(s)
- Learn the Basics of
- Correct use and application
- What it can tell you

INTRODUCTION TO DUCT DIAGNOSTICS



• Equivalent Lengths
- Affect on Blower (Air Mover) Selection
- Learn about the pressure drops of Fittings / Takeoffs / . . .
- Adjustment Equations to Customize your Design to the Decimal Point!

• Blower Static and Available Static Pressure
- Learn the Effect on Duct Size
- The influence and effect of Accessories
- Why Selection and Data Interpretation Affects Cost and Customer Satisfaction

INTRODUCTION TO DUCT DIAGNOSTICS



IF ITS AN EXISTING SYSTEM, OUR GOALS

Will Be Able to Recognize
“Pinch and Problem Points” in the Duct System

Needing Corrections!

These Pinch and Problem Points restrict airflow  

and create excessive pressure drops and noise that 

reduce delivered airflow



COMFORT

Just the Right Amount of Properly Conditioned Air    
Delivered In the Correct Volume (CFM)                  

Properly Distributed and Mixed throughout the Room!



Just the Right Amount of    Properly Conditioned Air
(Load Calculation)                       (equipment and accessory selection)

Delivered In   the   Correct Volume (CFM)                  
(duct design)            (balanced)         

Properly Distributed and      Mixed throughout the Room!
(diffuser, register & grill selection)              (placement)              

“COMFORT” requires a lot more than “Temperature Control”
Comfort requires Design, Installation & Equipment Integration

COMFORT



DUCT SYSTEM CLASSIFICATIONS

• Materials Galvanized or Stainless Steel, Fiberglass Board and Round, PVC 
(code issues), Flexible Wire Helix (Flex)

• Geometry Trunk and Branch, Radial, Perimeter

• Supply and Return System Ceiling, Floor, Sidewall (high or low), Perimeter 
(blanket outside walls)

• Location Attic, Basement, Crawl Space, Under the Slab, Dropped or Furred In 
Ceilings

Many Ways to Classify a Duct System



RADIAL SYSTEMS

Easy to install 

Central Supply plenum feeding branch ducts

Ground slab, Crawl Space & Attic

Metal or Flex Duct



PERIMETER LOOP SYSTEM

Cold climate

Ground Slab

Good Heating Comfort

Difficult to design

High heat losses



EXTENDED PLENUM

Very common residential system

Trunk serves as elongated plenum

Branch duct deliver air to each room

Easy to install 

Easy to fabricate

Simple & common fittings

Runouts closest to blower are 
hardest to get air into



REDUCING PLENUM

Improves performance of Extended Plenum

Branch ducts deliver air to each room

Easy to fabricate

Easy to install

Simple & common fittings

Trunk reduction helps turn air



REDUCING TRUNK

Improves performance of Reducing Plenum

Branch ducts deliver air to each room

Most labor to fabricate and install

Trunk is reduced after every take-off

Trunk reduction helps turn air

High Design Complexity 

Very Best Type of Duct System but Most Expensive



PRIMARY-SECONDARY TRUNK

“T” at end of duct acts as a reducer

Branch ducts deliver air to each 
room

Can be compared to “Reducing 
Plenum or Trunk System”

Greater Design Complexity



FLEX DUCT

Central Supply plenum feeding 
branch ducts

High versatility & movability

Easy to install

Crawl Space & Attic

Central location

Inexpensive

Coils & loops create high pressure drops

Easy to kink (high P.D.)



ACCESSORIES 

ERV/HRV

Cased Coil

Dehumidifer

Whole House Air Cleaner 

Media Air Cleaner 

Humidifiers 

Fan Powered 

and Bypass

UV Lights



EL- EQUIVALENT LENGTH 

What does it mean? Duct runs consist of straight lengths and fittings. Pressure 
losses occur in both. 

Normally, the pressure loss in fittings is greater than the pressure loss in a 
straight length of ductwork. 

EL or Equivalent Length is a convenient method to try to express and equate 
the fitting loss to an equal or equivalent loss in a straight run of duct. 

In short, a fitting having an equivalent length(EL) of 22 feet. This fitting would 
produce the same pressure drop as it would a straight run of duct 22 feet long.



RULES OF THUMB FOR STATIC PRESSURE

Supply Return
______      ______
______      ______
______      ______
______      ______

0.10” 0.08”
0.08” 0.05”

What have we been told we should set our duct calculators too?

But where did these 
numbers come from?



1940 AND 50’S DUCT DESIGNS
In the early days of home central systems, heating only systems dominated the market.

The typical house in the north was either a single- or two-story structure with a basement. The 
house footprint was 20 or 25 ft by 40 to 50 ft. The furnace was usually centrally located in the 
basement and the main trunk for the ductwork ran down the center of the basement with runouts to 
either a sidewall or floor diffuser. Total required fan pressure to overcome the ductwork friction 
losses normally ran 0.08” to 0.12” w.g., with most @ 0.10”.

Remember, these early systems were designed and installed by contractors who were in the 
commercial heating and air conditioning business and had their own sheet metal shops building the 
fittings and ductwork.



COMMERCIAL DESIGNERS

• Commercial systems usually have the Fan and Motor Horsepower selected to meet the required 
static and airflow requirement of the system. 

– The Designer’s starting point is recommended at around 0.10” w.g./100ft or higher. Duct runs 
can be over 1000 equivalent ft and require larger and more powerful blowers than most 
residential systems. 

– In summary, ductwork sizing is independent of the equipment. In the early days of home 
central systems, all contractors were commercial. Residential contracting developed out of 
this base into what it is today.

• Residential systems on the other hand, must have the ductwork designed to work with the 
blower supplied with the equipment. 

– In summary, ductwork sizing is dependent on the equipment blower.



RULES OF THUMB/UN-SUPPORTABLE CUSTOMS 
Normally we started with a guideline that worked most of the time for a situation.

The Situation: Two story house with a basement, furnace located in center of basement. Simple 
duct system, 0.10”wg worked almost all the time.

In the late 70’s / early 80’s the house layout changed, they became larger which means more duct, 
along with furnace the location changed. 

Results showed that the old rule no longer worked as good, and more complaints were being 
reported.

So, if 0.10” created problems, we used 0.08” that seemed to make everything ok, and the 
customers did not complain.

I noticed a pattern back then; the indoor units were a half ton larger than the outdoor unit

Until the 2000’s, everything changed, SEER and tax credits



RULES OF THUMB/UN-SUPPORTABLE CUSTOMS 

As SEER and tax credits came into play how did that affect service technicians?

As increased SEER requirements were placed on manufactures. What this meant  was 
the unit must have a reduction in wattage consumption to do the same amount of work. 

Which unfortunately means depending on your SEER and equipment combination you 
select there may be no leeway in the blower to overcome questionable duct work.

I am not saying ALL HIGH SEER units must have “great” duct system. It would depend 
on the equipment selected for the application.

That’s why we need to understand how a duct calculator works.





Duct Calculator
Mis-(Missed) 
Conceptions



Setting @ 0.10” or .08”
just means

the designer has determined 
that his design can handle a

Static Pressure Loss
of 0.10 inch w.g.

per 100 equivalent ft
of duct work and 
NOT THAT THE

DUCTWORK WILL 
ONLY HAVE A

0.10” TOTAL PRESSURE LOSS



FLEXIBLE DUCT WORK 



FLEXIBLE DUCT WORK 



FLEXIBLE DUCT WORK 



FLEXIBLE DUCT WORK 

Keynotes from the installation instructions
No runs longer then 14’
Bends and turns will add increased pressure
Support every 4’ - max ½” sag per a foot
No more then a 2” inch sag between supports
UV lights will break down the inner liner

Recommendation from the instructions
Use the minimum length to make connections



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM to satisfy the load

• Available Blower (Static) Pressure @ Design CFM

• Accessory / Component Air Side Pressure Drops 

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM to satisfy the load

• Available Blower (Static) Pressure @ Design CFM

• Accessory / Component Air Side Pressure Drops 

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



DATA AND INFORMATION GATHERING AND ANALYSIS

Cooling Load = 21,331 BTUH Sensible heat
6,399 BTUH Latent heat

27,730 BTUH Total capacity

1085 CFM of Airflow

Heating Load = 39,445 BTUH Total

We will be using the 1085 CFM as our “Design Airflow” 
and a 70,000 BTUH 80% Furnace!

EXAMPLE / Gas Furnace
Ranch Over Crawl Space



HEAT LOAD CALCULATION

Any heat load calculation 
software, always consult the 
instructions of your software 
supplier to ensure correct 
data entry.



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM’s to satisfy the load = 1085 CFM

• Available Blower (Static) Pressure @ Design CFM – Gas Furnace
– Determine Fan Blower Performance Static Capability at a given CFM

• Accessory / Component Air Side Pressure Drops 

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



DETERMINE BLOWER PERFORMANCE

1st:

Let’s look at the blower Performance table

- Normally found in “Product Data or Installation Instructions”

- Looking for 1085 CFM



58SC0A

Let’s look at this furnace

DETERMINE BLOWER PERFORMANCE

Yellow speed tap

Gray speed tap

Gray speed tap



Select the 21-inch-wide furnace with 

the Greater Static Pressure Capability @ 1085 CFM

* Med-Hi Speed Tap Data Shows 1085 CFM @ 0.90” w.g.

* Med Speed Tap Data Shows 1085 CFM @ 0.60” w.g.

We will 1st try the 1085 CFM @ 0.90” w.g.

DETERMINE BLOWER PERFORMANCE



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM’s to satisfy the load = 1085 CFM

• Available Blower (Static) Pressure @ Design CFM = .90”wc @ 1085 CFM

• Accessory / Component Air Side Pressure Drops 
– Cooling Coil, Diffusers, Dampers, Airside Accessories.

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.90”_
• Pressure Drops

Cooling Coil      0.??”
Supply Grill       0.03” per Manual “D”

Return Grill       0.03” per Manual “D”

Damper(Balancing) 0.03” per Manual “D”

High Eff Filter   0.??+”
Totals  =        0.??” => -0.??”

Available To Deliver Air  = 0.??”



CNPV

DETERMINE COIL PRESSURE DROP



DETERMINE COIL PRESSURE DROP

We will use the 3621 coil to match the furnace 

1100 CFM @ 0.19” w.g.

Pressure Drop across coil is 0.19” w.g.

Key Data and

Information!!



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.90”_
• Pressure Drops

Cooling Coil      0.19”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter   NONE
Totals  =        0.28” => -0.28”
Available To Deliver Air 
and Design Ductwork     = 0.62”



Using Interpolation, @ 1100 CFM, 

Pressure Drop across filter will be 0.13” w.g.
More Key Data 

and Information!!

DETERMINE FILTER PRESSURE DROP



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.90”_
• Pressure Drops

Cooling Coil      0.19”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter    0.13”
Totals  =        0.41” => -0.41”
Available To Deliver Air 
and Design Ductwork     = 0.49”



58SC0A

Now let’s look at this furnace

DETERMINE BLOWER PERFORMANCE

We are changing 
from a 21” wide 
furnace to a 14” wide 
furnace

58SC0A

Yellow speed tap

Gray speed tap



CNPV

We are changing 
from a 21” wide 
furnace to a 14” wide 
furnace.

Why not have the coil 
match the width of 
the furnace?

We need to get new 
static pressure drop 
ratings.

DETERMINE COIL PRESSURE DROP



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.50”_
• Pressure Drops

Cooling Coil      0.46”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter    NONE
Totals  =        0.55” => -0.55”
Available To Deliver Air 
and Design Ductwork     = -.05”



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.50”_
• Pressure Drops

Cooling Coil      0.46”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter    0.13”
Totals  =        0.68” => -0.68”
Available To Deliver Air 
and Design Ductwork     = -.18”



We only change the coil
From a 14” coil to a 17” 
coil

DETERMINE COIL PRESSURE DROP



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.50”_
• Pressure Drops

Cooling Coil      0.26”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter    NONE
Totals  =        0.35” => -0.35”
Available To Deliver Air 
and Design Ductwork     = .15”



DATA AND INFORMATION GATHERING AND ANALYSIS

Cooling Load = 21,331 BTUH Sensible heat
6,399 BTUH Latent heat

27,730 BTUH Total capacity

1085 CFM of Airflow

Heating Load = 39,445 BTUH
Auxiliary Heater = 7.68 KW

We will be using the 1085 CFM as our “Design Airflow”!

EXAMPLE / Fan coil / Air handler
Ranch Over Crawl Space



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM to satisfy the load = 1085 CFM

• Available Blower (Static) Pressure @ Design CFM – Fan Coil/Air Handler
– Determine Fan Blower Performance Static Capability at a given CFM

• Accessory / Component Air Side Pressure Drops 

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



1st:

Let’s look at the blower Performance table

- Normally found in “Product Data”

Looking for 1085 CFM

DETERMINE BLOWER PERFORMANCE



Key Data and

Information!!

DETERMINE BLOWER PERFORMANCE

Speed tap 4

Speed tap 5



DETERMINE BLOWER PERFORMANCE



CORRECTLY USING THE DUCT CALCULATOR 

• Required room CFM’s to satisfy the load = 1085 CFM

• Available Blower (Static) Pressure @ Design CFM = 0.60” w.g. @ 1085 CFM or 1.0” with variable speed

• Accessory / Component Air Side Pressure Drops 
– Electric Heat, Hydronic Coils, Diffusers, Dampers, Airside Accessories . . .

• Total (Static) Pressure Available to Move the Air thru the Duct System 
– (This is different than Blower (Static) Pressure) 

• Total Feet of Duct Work Resistance
– Equivalent Feet of Fittings (Manual “D” / Appendix 3)
– Straight Runs of Duct 

• Available Static / 100 Equivalent Feet

What we need to know before we pick up the Duct Calculator!



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Air Handler = _0.60”_
• Pressure Drops

Electric Heater   0.??”
Supply Grill        0.03” per Manual “D”

Return Grill        0.03” per Manual “D”

Damper (Balancing) 0.03” per Manual “D”

High Eff Filters   0.??”
Totals  =         0.??” => -0.??”
Available To Deliver Air  = 0.??”



Not all manufactures are like this, for some you do have pressure drop to add.

DETERMINE AUX HEAT PRESSURE DROP



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Air Handler = _0.60”_
• Pressure Drops

Electric Heater   0.00”
Supply Grill        0.03” per Manual “D”

Return Grill        0.03” per Manual “D”

Damper (Balancing) 0.03” per Manual “D”

High Eff Filters   NONE
Totals  =         0.09” => -0.09”
Available To Deliver Air  = 0.51”



Using Interpolation, @ 1085 CFM, 

Pressure Drop across filter will be 0.13” w.g.
More Key Data 

and Information!!

DETERMINE FILTER PRESSURE DROP



AVAILABLE STATIC TO MOVE AIR

• Available Static @ Air Handler = _0.60”_
• Pressure Drops

Electric Heater   0.00”
Supply Grill        0.03” per Manual “D”

Return Grill        0.03” per Manual “D”

Damper (Balancing) 0.03” per Manual “D”

High Eff Filters   0.13”
Totals  =         0.22” => -0.22”
Available To Deliver Air  = 0.38”



CORRECTLY USING THE DUCT CALCULATOR 

 Required room CFM to satisfy the load 
 Available Blower (Static) Pressure @ Design CFM
 Accessory / Component Air Side Pressure Drops 
 Total (Static) Pressure Available to Move the Air thru the Duct System

Total Feet of Duct Work Resistance
a) Equivalent Feet of Fittings (Manual “D” / Appendix 3) plus (+)
b) Straight Runs of Duct

Available Static / 100 Equivalent Feet

Before We Pick Up the Duct Calculator!



MANUAL “D” APPENDIX 3 
EQUIVALENT LENGTH
EFFECTIVE LENGTH







Vanes reduce resistance by 5/6 or 83%!!



























The equivalent lengths in this group apply when the flow in a secondary trunk duct is a substantial 
percentage of the flow in the upstream (primary) duct.   Refer to Group 2 Branch Takeoff Fittings for 

information above the equivalent lengths that are associated with branch runouts.





MANUAL “D” RECOMMENDED VELOCITIES

Recommended Velocities in FPM
Supply Ducts Return Ducts

Recommended Maximum Recommended Maximum
Rigid Flex Rigid Flex Rigid Flex Rigid Flex

Main Plenum 700 600 900 700 600 600 700 700
Branch Ducts 600 600 900 700 400 400 700 700

Registers, Diffusers & Grills Size for Throw 700 400 500
Filter Grill (face velocity) N/A 300 300

The above velocities do not guaranty a quite system. Turbulence generated by 

un-insulated ductwork takeoffs, abrupt fittings and transitions as well as any

object placed in the airstream can and will generate noise.


		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		






		Recommended Velocities in FPM



		

		Supply Ducts

		Return Ducts



		

		Recommended

		Maximum

		Recommended

		Maximum



		

		Rigid

		Flex

		Rigid

		Flex

		Rigid

		Flex

		Rigid

		Flex



		Main Plenum

		700

		600

		900

		700

		600

		600

		700

		700



		Branch Ducts

		600

		600

		900

		700

		400

		400

		700

		700



		Registers, Diffusers & Grills

		Size for Throw

		700

		400

		500



		Filter Grill (face velocity)

		N/A

		300

		300







On the back of your Micrometal Duct Calculator
Will have some of the most common fittings



SUMMARY EQUIVALENT LENGTH

Manual “D” Equivalent Length should be the highest (safety factor) vs actual 
design with standard duct sizes

Can be adjusted for actual design once
- Friction / 100 ft
- Velocities are known

Provides a quick and simplified method to assure CFM delivery (with a safety 
factor) to account for actual installation vs design variances.

Requires use of balancing dampers to balance airflow in less restrictive runs.



EVALUATE YOUR DUCT SYSTEM

• Linear lengths   =         _____
• Elbow Equivalent Length = _____
• # Elbows (8-D  H/W=1) =       _____
• Total Equivalent Length of Elbows = _____
• Total Equivalent Length of Supply Duct = ____

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

8-D elbow



• Linear lengths   =   20 + 30 + 40 + 25 + 55 + 15 + 50 = 235

• Elbow Equivalent Length = _____
• # Elbows (8-D  H/W=1) =       _____
• Total Equivalent Length of Elbows = _____
• Total Equivalent Length of Supply Duct = ____

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

EVALUATE YOUR DUCT SYSTEM





• Linear lengths   =   20 + 30 + 40 + 25 + 55 + 15 + 50 = 235

• Elbow Equivalent Length =  80

• # Elbows (8-D  H/W=1) =   6 

• Total Equivalent Length of Elbows = _____
• Total Equivalent Length of Supply Duct = ____

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

EVALUATE YOUR DUCT SYSTEM



• Linear lengths   =   20 + 30 + 40 + 25 + 55 + 15 + 50 = 235

• Elbow Equivalent Length =  80

• # Elbows (8-D  H/W=1) =   6 

• Total Equivalent Length of Elbows = 480 

• Total Equivalent Length of Supply Duct = 235 + 480 = 715

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

EVALUATE YOUR DUCT SYSTEM



DUCT CALCULATOR SETTING

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

Total (Static) Pressure Available = ______

Total Equivalent Feet = ______

Friction / 100 Ft = _______

1st Determine Friction / 100ft Available



FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

Total (Static) Pressure Available = 0.60”

Total Equivalent Feet = 715

Friction / 100 Ft =

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

0.60” / 715 ft x 100 = 0.08”



FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

Total (Static) Pressure Available = 0.34”

Total Equivalent Feet = 715

Friction / 100 Ft = 

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

0.34” / 715 ft x 100 = 0.04”



• Friction / 100 Ft = 0.08”
• CFM =  1000
• 1st) Set Friction/100 ft @ Desired CFM

• 2nd) Read Round or Rectangular Duct Size

• 3rd) Adjust Duct Size Up to Standard Size = 12X16

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

2nd Determine Duct Size

DUCT CALCULATOR SETTING



• Friction / 100 Ft = 0.04”
• CFM =  1000
• 1st) Set Friction/100 ft @ Desired CFM

• 2nd) Read Round or Rectangular Duct Size

• 3rd) Adjust Duct Size Up to Standard Size = 12X20

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

2nd Determine Duct Size

DUCT CALCULATOR SETTING



Only adding turning vanes to each elbow

IMPROVE THE SITUATION



IMPROVE THE SITUATION

• Linear lengths   =   20 + 30 + 40 + 25 + 55 + 15 + 50 = 235

• Elbow Equivalent Length = add turning vanes 80 EL changes to 10 EL

• # Elbows (8-D goes to an 8-E  H/W=1) =   6 

• Total Equivalent Length of Elbows = 480 EL goes to 60 EL 

• Total Equivalent Length of Supply Duct = 235 + 60 = Drops from 715 EL to 295 EL

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

By adding turning vanes

an 8-D changes to 8-E elbow



Total (Static) Pressure Available = 0.60”

Total Equivalent Feet = 295 

Friction / 100 Ft =

IMPROVE THE SITUATION
1st Determine Friction / 100ft Available

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

By adding turning vanes

an 8-D changes to 8-E elbow

NOTE: BY ADDING 
TURNING VANES, OUR 
AVAILABLE PRESSURE 
INCREASED BY 250%

0.60” / 295 ft x 100 = 0.20”



• Friction / 100 Ft = 0.20”
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM

• 2nd) Read Round or Rectangular Duct Size

• 3rd) Adjust Duct Size Up to Standard Size = 12X10

2nd Determine Duct Size

DUCT CALCULATOR SETTING

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

By adding turning vanes

an 8-D changes to 8-E elbow



Total (Static) Pressure Available = 0.34”

Total Equivalent Feet = 295 

Friction / 100 Ft =

IMPROVE THE SITUATION
1st Determine Friction / 100ft Available

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

By adding turning vanes

an 8-D changes to 8-E elbow

0.34” / 295 ft x 100 = 0.11”



• Friction / 100 Ft = 0.11”
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM

• 2nd) Read Round or Rectangular Duct Size

• 3rd) Adjust Duct Size Up to Standard Size = 12X14

2nd Determine Duct Size

DUCT CALCULATOR SETTING

FURNACE or

AIR HANDLER

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

1000 
CFM

1000 
CFM

20 ft

40 ft

55 ft

50 ft

25 ft30 ft

15 ft

By adding turning vanes

an 8-D changes to 8-E elbow



• Total (Static) Pressure Available = 0.50” 

• Total Equivalent Feet = ____

• Friction / 100 Ft =  

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

300ft

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

0.50” / 300 ft x 100 = 0.16”



• Friction / 100 Ft = 0.16”
• CFM = 1000 
• 1st) Set Friction/100 ft @ Desired CFM
• 2nd) Read Round or Rectangular Duct Size
• 3rd) Adjust Duct Size Up to Standard Size

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

12.6φ / 10 x 13.8

14φ / 10 x 14

2nd Determine Duct Size

DUCT CALCULATOR SETTING



1) Set 1,000 CFM across from 0.167 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!

12.6φ / 10 x 13.8

14φ / 10 x 14



• Total (Static) Pressure Available = 0.38” 

• Total Equivalent Feet = 300ft

• Friction / 100 Ft = 

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

0.38” / 300 ft x 100 = 0.12”



• Friction / 100 Ft =   0.12”
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM
• 2nd) Read Round or Rectangular Duct Size
• 3rd) Adjust Duct Size Up to Standard Size

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

13.2φ / 10 x 15.2

2nd Determine Duct Size

DUCT CALCULATOR SETTING

14φ / 10 x 16

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.



1) Set 1,000 CFM across from 0.12 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!
13.2φ / 10 x 15.2

14φ / 10 x 16



• Total (Static) Pressure Available = 0.24” 

• Total Equivalent Feet = 300ft

• Friction / 100 Ft =  

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

0.24” / 300 ft x 100 = 0.08”



• Friction / 100 Ft =  0.08”
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM
• 2nd) Read Round or Rectangular Duct Size
• 3rd) Adjust Duct Size Up to Standard Size

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

14.4 φ / 10 x 18.3

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

DUCT CALCULATOR SETTING

16 φ / 10 x 20

2nd Determine Duct Size



1) Set 1,000 CFM across from 0.08 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!

14.4 φ / 10 x 18.3

16 φ / 10 x 20



• Blower Static Available = ______
• less coil pressure drop  =  ______
• Available Static for Ductwork = _____
• Total Equivalent Feet = ______
• Friction / 100 Ft = _______

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Hot Water Coil

P.D. = 0.17” w.g.

0.50”
0.17”

0.33”
300

0.33” / 300 ft x 100 = 0.11”

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.



• Friction / 100 Ft = 0.11” 
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM
• 2nd) Read Round or Rectangular Duct Size
• 3rd) Adjust Duct Size Up to Standard Size

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Hot Water Coil

P.D. = 0.17” w.g.
2nd Determine Duct Size

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

14 φ / 10 x 16



1) Set 1,000 CFM across from 0.11 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!

14 φ / 10 x 16



• Blower Static Available = ______
• less coil pressure drop  =  ______
• Available Static for Ductwork = _____
• Total Equivalent Feet = ______
• Friction / 100 Ft = 

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Hot Water Coil

P.D. = 0.17” w.g.

0.38”
-0.17”

0.21”

300
0.21” / 300 ft x 100 = 0.07”

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.



• Friction / 100 Ft = 0.07” 
• CFM = 1000
• 1st) Set Friction/100 ft @ Desired CFM
• 2nd) Read Round or Rectangular Duct Size
• 3rd) Adjust Duct Size Up to Standard Size

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Hot Water Coil

P.D. = 0.17” w.g.
2nd Determine Duct Size

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

15 φ / 10 x 19

16 φ / 10 x 20



1) Set 1,000 CFM across from 0.07 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!

15 φ / 10 x 19

16 φ / 10 x 20



• Blower Static Available = _____
• less coil pressure drop  =  _____
• Available Static for Ductwork = _____
• Total Equivalent Feet = ____
• Friction / 100 Ft = _______

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Hot Water Coil

P.D. = 0.17” w.g.

0.07” / 300 ft x 100 = 0.02” 

0.24”
-0.17”

0.07”
300

Case #1 Pressure = 0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING



• Friction / 100 Ft = 0.02”
• CFM = 1000
• Manual “D” recommends that when the design static 

starts to go below 0.06”/100 ft, that either the 
blower speed be increased, or the air mover be 
changed to an air mover with a stronger blower! 

FURNACE or
AIR HANDLER

300 ft1000 
CFM

1000 
CFM

Case #3 Pressure = 0.24 inch w.g.

Hot Water Coil

P.D. = 0.17” w.g.

Too Low

for 

Design!!

2nd Determine Duct Size

DUCT CALCULATOR SETTING



SOME KEY OBSERVATIONS

As available static changed
What Happen to the Duct Size?

As available static Increased, duct sizes went down
As available static Decreased, duct sizes increased

Adding Components/Accessories 
Reduces Available Static and 
Requires Larger Ducts ($$$)



HOW DO WE USE THIS DURING A SERVICE CALL

We saw the old way of doing duct sizing was done .1 per 100 equivalent feet

So imagine when you take a static pressure reading and it says .3” wc, that would equal 300 feet of duct.

And our goal is when we see a system above .5” wc, to look for opportunities where you can make 
improvements in the duct system to get the static pressure down.

Example; Total system static pressure .7” wc, our goal is .5”wc.
We need to reduce this duct system by 200 feet to get the static pressure at .5” wc.





FurnaceExtended Plenum

10 feet

5 
fe

et

How to troubleshoot a duct system.
Use a manometer and take several 
measurements thru out the duct system

HOW DO WE USE THIS DURING A SERVICE CALL



10 feet

5 
fe

et

FurnaceExtended Plenum

HOW DO WE USE THIS DURING A SERVICE CALL

.4.1

That equals 300 feet 
from here to here

This is a significant 
restriction.

.4” wc

.1” wc

Make sure your meter is set to display P1



10 feet

5 
fe

et

FurnaceExtended Plenum

HOW DO WE USE THIS DURING A SERVICE CALL

Make sure your meter is set to display P1

.3.05.01
This is an issue and 
why these grills are 
not getting airflow

Equivalent to 250 feet?

.05 .30

Need to look in this 
area for your airflow 
issue



10 feet

5 
fe

et

FurnaceExtended Plenum

HOW DO WE USE THIS DURING A SERVICE CALL

Make sure your meter is set to display P1

.3.2.1

Normal



10 feet

5 
fe

et

FurnaceExtended Plenum

HOW DO WE USE THIS DURING A SERVICE CALL

.35.3

.35” wc

.2” wc

Make sure your meter is set to display P1

.2.4

.4” wc

.3” wc

Normal reduction
But high pressure

Remember we are working 
with a blower, not a sucker



10 feet

5 
fe

et

FurnaceExtended Plenum

HOW DO WE USE THIS DURING A SERVICE CALL

While on a service call or PM draw a 
sketch of the duct system to help you 
determine the existing EL.

You do not have to get fancy this is for you



Return fittingsSupply fittings

GO TO MANUAL D AND GET EL’S FOR FITTINGS



On the back of your Micrometal Duct Calculator
Will have some of the most common fittings



40 to 50 ft

FurnaceExtended Plenum

20
  t

o 
25

 ft

1-O Bull Head Tee
w/ No Vanes
H/W =0.50

2-A Takeoff

4-G Boot

Runout #1 Runout #3 Runout #5 Runout #7 Runout #8

Runout #2 Runout #4 Runout #6 Runout #9

12
 ft

18
 ft

22
 ft

15
 ft

12
 ft

18
 ft

18
 ft

12
 ft

12
 ft

10 feet

5 
fe

et

While on a service call or PM draw a 
sketch of the duct system to help you 
determine the existing EL.

You do not have to get fancy this is for you

HOW DO WE USE THIS DURING A SERVICE CALL



Now take the longest of your supply runs and the return and add them together for total system EL

 

Actual and Equivalent Length (EL) Takeoff Summary Sheet 
 Supply Duct Runs  Return Duct Runs 

#      1 #    5 #    6 #    9 # R-1 # # # 
Straight Length(A) 28’ 5’ 10’ 33’ Straight Length(A) 5’    
Straight Length(A) 12’ 18’ 22’ 15’ Straight Length(A) 10’    
Group(B) 1-O 120’ 120’ 120’ 120’ Group(B) 6-H 15’    
Group(B) 2-A 35’ 70’ 65’ 35’ Group(B) 8-D 65’    
Group(B) 4-G 80’ 80’ 80’ 80’ Group(B) 5-I 30’    
Group(B)     Group(B)     

Totals 275’ 293’ 297’ 283’ Totals 125’    
A)   Enter the length of the Trunk & Branch runouts. 

B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL. 

 

297’ + 125’ = 422’ EL duct system

MAKE YOUR NOTES & START THE MATH

Now you do not need to run the numbers on all the supplies, pick the closest 2 and the furthest 2.


		Actual and Equivalent Length (EL) Takeoff Summary Sheet



		

		Supply Duct Runs

		

		Return Duct Runs



		

		#      1

		#    5

		#    6

		#    9

		

		# R-1

		#

		#

		#



		Straight Length(a)

		28’

		5’

		10’

		33’

		Straight Length(a)

		5’

		

		

		



		Straight Length(a)

		12’

		18’

		22’

		15’

		Straight Length(a)

		10’

		

		

		



		Group(B) 1-O

		120’

		120’

		120’

		120’

		Group(B) 6-H

		15’

		

		

		



		Group(B) 2-A

		35’

		70’

		65’

		35’

		Group(B) 8-D

		65’

		

		

		



		Group(B) 4-G

		80’

		80’

		80’

		80’

		Group(B) 5-I

		30’

		

		

		



		Group(B)

		

		

		

		

		Group(B)

		

		

		

		



		Totals

		275’

		293’

		297’

		283’

		Totals

		125’

		

		

		





A)   Enter the length of the Trunk & Branch runouts.


B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.




AVAILABLE STATIC TO MOVE AIR

• Available Static @ Furnace = _0.50”_
• Pressure Drops

Cooling Coil      0.26”
Supply Grill       0.03”
Return Grill       0.03” 
Damper (Balancing) 0.03” 
High Eff Filter    NONE
Totals  =        0.35” => -0.35”
Available To Deliver Air 
and Design Ductwork     = .15”

Remember the job we 
changed from a 14” coil to 
a 17” coil and we thought 
that fixed our issue?



• Blower Static Available = ______
• less pressure drops      =  ______
• Available Static for Ductwork = _____
• Total Equivalent Feet = ______
• Friction / 100 Ft = _______

FURNACE 422 ft1000 
CFM

1000 
CFM

Evap Coil

P.D. = 0.26” w.g.

0.50”
-0.35”

0.15”
422

0.15” / 422 ft x 100 = 0.04”

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

This needs to be above 0.06”
Per Manual D

Remember the job we 
changed from a 14” coil to 
a 17” coil and we thought 
that fixed our issue?



40 to 50 ft

FurnaceExtended Plenum

20
  t

o 
25

 ft

1-P Bull Head Tee
w/ Vanes

2-B Takeoff

4-G Boot

Runout #1 Runout #3 Runout #5 Runout #7 Runout #8

Runout #2 Runout #4 Runout #6 Runout #9

12
 ft

18
 ft

22
 ft

15
 ft

12
 ft

18
 ft

18
 ft

12
 ft

12
 ft

10 feet

5 
fe

et

We changed our takeoffs from 2-A to 2-B. 
Removed 6” round air-tight and replaced 
with 8” inch round air-tight and a 8X6 
reducer.

We changed our Bull Head Tee from 1-O 
to 1-P just by adding turning vanes inside 
the box.

WE MAKE SOME FITTING CHANGES



 

Actual and Equivalent Length (EL) Takeoff Summary Sheet 
 Supply Duct Runs  Return Duct Runs 

#      1 #    5 #    6 #    9 # R-1 # # # 
Straight Length(A) 28’ 5’ 10’ 33’ Straight Length(A) 5’    
Straight Length(A) 12’ 18’ 22’ 15’ Straight Length(A) 10’    
Group(B) 1-P 20’ 20’ 20’ 20’ Group(B) 6-H 15’    
Group(B) 2-B 20’ 45’ 40’ 20’ Group(B) 8-D 65’    
Group(B) 4-G 80’ 80’ 80’ 80’ Group(B) 5-I 30’    

Totals 160’ 168’ 172’ 168’ Totals 125’    
A)   Enter the length of the Trunk & Branch runouts. 

B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL. 

172’ + 125’ = 297’ EL duct system

Now take the longest of your supply runs and the return and add them together for total system EL

MAKE  ADJUSTMENTS TO YOUR NOTES
& RE-DO THE MATH

Now you do not need to run the numbers on all the supplies, pick the closest 2 and the furthest 2.


		Actual and Equivalent Length (EL) Takeoff Summary Sheet



		

		Supply Duct Runs

		

		Return Duct Runs



		

		#      1

		#    5

		#    6

		#    9

		

		# R-1

		#

		#

		#



		Straight Length(a)

		28’

		5’

		10’

		33’

		Straight Length(a)

		5’

		

		

		



		Straight Length(a)

		12’

		18’

		22’

		15’

		Straight Length(a)

		10’

		

		

		



		Group(B) 1-P

		20’

		20’

		20’

		20’

		Group(B) 6-H

		15’

		

		

		



		Group(B) 2-B

		20’

		45’

		40’

		20’

		Group(B) 8-D

		65’

		

		

		



		Group(B) 4-G

		80’

		80’

		80’

		80’

		Group(B) 5-I

		30’

		

		

		



		Totals

		160’

		168’

		172’

		168’

		Totals

		125’

		

		

		





A)   Enter the length of the Trunk & Branch runouts.


B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.




• Blower Static Available = ______
• less pressure drops      =  ______
• Available Static for Ductwork = _____
• Total Equivalent Feet = ______
• Friction / 100 Ft = _______

FURNACE 297 ft1000 
CFM

1000 
CFM

Evap Coil

P.D. = 0.26” w.g.

0.50”
-0.35”

0.15”
297

0.15” / 297 ft x 100 = 0.05”

1st Determine Friction / 100ft Available

DUCT CALCULATOR SETTING

Case #1 Pressure = 0.50 inch w.g.

Remember the job we 
changed the from 14” coil to 
a 17” coil and we thought 
that fixed our issue?

This needs to be above 0.06”
Per Manual D



CLOSING THOUGHTS

We hope this simplified course has helped answer some questions or may have given you a new way of thinking about 
solving an airflow concern. There is so much more to Duct design, and so many variables, please consult ACCA Manual D.

Not every situation can you just add more duct, a return or a supply, but also where they are added can affect airflow.

Sometimes using any one of the following strategies can help correct an airflow concern.
Change speed tap on blower motor
Change the Evaporator Coil to a larger width and install a transition to reduce the pressure drop
Change duct fittings to reduce EL
Replace the existing duct system
Worst case scenario you may have to change the furnace to the next larger blower, like for our last example.

You may have a situation where you must use multiple solutions.

And keep in mind the numbers we just covered in our examples are in a situation where the duct system is installed 
perfectly according to ACCA standards.

Of course, field conditions will always affect the true numbers.



CLOSING THOUGHTS

I know we do not like math or using Manual D. 

But when addressing an airflow concern, and by doing the math you can make sure you are correcting the 
concern the first time. And not wasting any one's money with things that did not work.

Measure twice, cut once! Its cheaper.



Questions?
Thank You



First visit cematraining.com and Login or Register for the site. 
Then scan this QR Code, file in the brief form and submit.

Then click “Take this Course”
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