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problem is the filter is rated for 2.5 
tons of airflow, not 3. 

With the information 
provided, you can use Fan Law 2 
to determine what filter pressure 
drop will rise to if it’s used on a 
3-ton system. 

The information would fit into 
the Fan Law 2 formula as follows:

(cfm2 ÷ cfm1)
2 x SP1 = SP2

• cfm2 = 1,200 cfm (the target 
airflow)

• cfm1 = 1,040 cfm (the known 
airflow)

• SP1 = .08 in. w.c. (the known 
static pressure)

• SP2 = ?? in. w.c. (the target 
static pressure you’re solving for)

Let’s take the Fan Law 2 
formula and place all the numbers 
from above into it. The formula 
now looks like this:

(1,200 ÷ 1,040)2 x .08 = SP2

First, divide cfm2 (1,200) by 
cfm1 (1,040) to determine the 
ratio of airflow increase: 1,200 
divided by 1,040 equals 1.15, or 
a 115 percent airflow increase. 

1.152 x .08 = SP2

Next, square the airflow ratio 
increase by multiplying 1.15 
times itself (1.15 x 1.15), which 
equals 1.32. 

1.32 x .08 = SP2

Finally, multiply the 
manufacturer-rated filter 
pressure drop, or SP1 (.08) times 
the squared airflow ratio increase 
to determine SP2, or the target 
static pressure you’re solving for. 

.11 in. w.c. = SP2

If you’ll remember, we were 
trying to keep filter pressure 
drop less than .10 in. w.c. to 
avoid using up too much fan 
capacity and potentially having 
low fan airflow. The estimated 
filter pressure drop is barely 
over .10 in. w.c. 

Would you feel comfortable 
using this filter? While the 
numbers are close, it allows 
no room for the filter to load 
up with dirt over time. A wise 
choice would be to avoid using 
a single filter of this size and 
perhaps add another one or 
use a different filter media to 
reduce pressure drop.

NEXT STEPS
Your challenge is to take 

this formula and use it on the 
next system that you consider 
improving. Use it to predict 
static pressure changes and see 
where you will end up before 
you make any changes to the 
equipment or fan airflow. 

Remember, there are also 
additional fan laws you can 
use to determine changes in 
fan rpm, pulley size, motor 
amp draw, brake horsepower, 
and adjusting branch airflow. 
They follow many of the same 
principles discussed in this 
article. To receive a one-page 
sheet of the most common fan 
law variations, send me an email 
request for your pdf copy.   

If you’re an HVAC contractor or 
technician interested in learning 
more about fan laws, contact me at 
davidr@ncihvac.com or call  
800-633-7058. NCI’s website, 
www.nationalcomfortinstitute.com, 
is full of free technical articles and 
downloads to help you improve  
your professionalism and strengthen 
your company.

DUCT DYNASTY
VENTILATION ZONE

“Some HVAC techs hesitate 
when it comes to performing 
duct repairs because 
they worry about creating 
additional airflow problems. 
But what if there was a quick 
and simple way to anticipate 
what would happen to static 
pressures if you increased or  
decreased airflow?”

SOURCE: Information contained in these graphs is courtesy of the Air-Conditioning, Heating, 
and Refrigeration Institute (AHRI). Industry figures are estimates derived from the best 
available figures supplied by a sample of AHRI member companies.

Year-to-date U.S. shipments of residential gas storage water heaters increased 3.7 percent, residential elec-
tric storage water heaters increased 2.5 percent, commercial gas storage water heaters increased .8 percent, 
commercial electric storage water heaters decreased 9.4 percent, gas warm-air furnaces increased 9 percent, 
oil warm-air furnaces increased 3.1 percent, central air conditioners increased 4.1 percent, and heat pumps 
increased 12.2 percent.
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Central air conditioner and air-source heat pump 
shipments increased 3.9 percent in December 2018, 
to 491,986 units, up from 473,496 units shipped in 
December 2017. Air conditioner shipments decreased 
.6 percent, to 292,320 units, down from 293,983 units 
shipped in December 2017. Air-source heat pump 
shipments increased 11.2 percent, to 199,666 units, up 
from 179,513 units shipped in December 2017. 

Residential gas storage water heater shipments 
increased 6.1 percent in December 2018, to 411,429 
units, up from 387,947 units shipped in December 
2017. Residential electric storage water heater 
shipments increased 4.3 percent, to 369,588 units, 
up from 354,409 units shipped in December 2017.  

Gas warm-air furnace shipments decreased 3.3 
percent in December 2018, to 300,453 units, down 
from 310,688 units shipped in December 2017. Oil 
warm-air furnace shipments increased 7.5 percent, 
to 5,087 units in December 2018, up from 4,730 
units shipped in December 2017.

Commercial gas storage water heater shipments 
decreased 4.4 percent in December 2018, to 8,179 
units, down from 8,556 units shipped in December 
2017. Commercial electric storage water heater 
shipments decreased 0.4 percent, to 13,359 units, 
down from 13,416 units shipped in December 2017. 
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