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FACTORY DIRECT

Question #1: 
What “Merv” rating should I use? 

MERV, the acronym for Minimum-Efficiency Reporting Value, is a measure 

of the efficiency with which filters remove particles of specific sizes. The test 

protocol for determining MERV ratings is described in ASHRAE Standard 

52.2-2007, “Method of Testing General Ventilation Air-Cleaning Devices for 

Removal Efficiency by Particle Size.”
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Question #2: 
Will a MERV 13 filter work with my 
York HVAC system? 

The Air Conditioning Contractors of America (ACCA) protocols for HVAC design 
assume a pressure drop of 0.10 inches of water column (i.w.c.) across the filter. (Keep 
that number, 0.1 i.w.c., in mind as a reference point. I'll be coming back to it.) If a 
system is designed with a standard filter for that pressure drop, the pressure drop with 
a pleated filter of the same size will most likely be higher.

In addition, poorly designed and installed duct systems already have external static 
pressures that are too high. The typical furnace or air handler is rated for 0.5 i.w.c. but 
many run much higher pressure. David Richardson of the National Comfort Institute 
says that in the testing they've done, the average system is running at about 0.82 i.w.c.

Result: In the California study, Proctor et al. found that the pressure drop across the 
filter in 34 HVAC systems was 0.28 i.w.c. That's nearly three times what ACCA 
protocols assume. It's also more than half of the rated external static pressure for the 
whole system.
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Sources of Pressure Drop

Publication:Contracting Business
Article:Rating The HVAC Pressure 
Diagnostic Methods © 2005 Penton 
Media)

Air Filters
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http://www.contractingbusiness.com/
http://contractingbusiness.com/enewsletters/cb_imp_13029
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Airflow is KEY to comfort and efficiency  

15

4.5 X CFM X Delta Enthalpy = Total Cooling BTU’s

1.08 X CFM X Delta Temperature = Sensible BTU’s 

Overview-How is ductwork sized?
(This is not going to be a duct design class)

• Ductwork is sized using a duct calculator

• To use a calculator, you need a Friction Rate

• The calculator matches Friction Rate to a required 
CFM for a duct size

• The size can be either round or square duct

• Where does the Friction Rate come from?
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Friction Rate

• The equipment delivers a specific CFM at a given
External Static Pressure (ESP)

• Other losses external to the equipment are 
subtracted from the ESP

• Known as Device Pressure Losses

• The static remaining after all other losses are 
subtracted from the ESP is the Friction Rate (FR) for 
duct sizing

• But...

Manual D Worksheet
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Air Device Pressure Losses

Friction Rate Calculation

ESP from Product Data + 0.60

Evaporator coil 

(Use wet pressure drop)

- 0.27

Volume damper - 0.03

Supply register - 0.03

Return grille - 0.03

Filter 0

Static remaining + 0.24

The complete list of losses are 
shown in the ACCA Manual D
worksheet. 

Zero is used for filters only if the 
equipment airflow data is taken 
with the filter installed.
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What Is Total Effective Length?

• The length of the longest individual supply and return 
run

• Plus the equivalent length (in feet) of each fitting and 
duct connection along the path

• Fittings affect the flow of air

• They must be figured into the system losses

• The sum of these two sets of numbers is used to 
adjust the friction rate number

How Fittings Affect Airflow

• Fittings are assigned an Equivalent Length (EL)
• EL is the airflow loss equal to the same amount of straight 

duct

• Losses are friction losses from the duct system

• The EL of each fitting adds to the Total Equivalent
Length of the duct system

• Linear length + EL of each fitting = TEL of duct system

• The longer the duct, the more resistance to airflow

• More resistance = less CFM

• High EL fittings also add to turbulence in the duct 
system



5/4/2023

12

Current Manual D - EL
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Current Manual D - EL

How TEL Affects Duct Sizing

• TEL is used to determine the Friction Rate for Duct 
sizing

• The duct sizes in the calculator are based on a TEL
of 100 feet of duct

• For duct systems with TEL greater than 100 feet, 
the Friction Rate must be corrected for a new
Friction Rate



5/4/2023

14

Correcting The Friction Rate

• Longest supply run = 60 feet

• Longest return run = 40 feet

• But, all the fitting total to 75 feet

• Therefore, we have 175 feet of duct
• Using our previous FR of 0.24

• .24 x (100/175) = .137     

• New FR is 0.137 (for Supply and Return) 

Correcting The Friction Rate

• Longest supply run = 60 feet

• Longest return run = 30 feet

• But, all the fitting total to 275 feet

• Therefore, we have 365 feet of duct
• Using our previous FR of 0.24

• 100/365 = .27

• .24 x .27 =  .0648

• New FR is 0.0648 (for Supply and Return) 

THAT’S a LONG WAY from the Ole .1 used on the ductulator. 
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Correcting The Friction Rate

Question #2: 
Will a MERV 13 filter work with my 
York HVAC system? 

Now you realize this isn’t an easy 
question and it can’t be answered 
easily…. 
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3.5 Ton HP System going out on high pressure switch

This is the filter that was in the system……. 

Ask me how we fixed the system………. 

32
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16x25
1,367 CFM
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So What Do I Do? 

• Take an external static pressure measurement with 
current clean filter. 

• Is there any room in the reading to add additional 
restriction? 

• Is it possible to increase the width of the filter? 

• Is it possible to increase overall size of the filter? 

• Is it possible to alter “easy to access” ductwork to 
decrease restriction to allow for additional filter 
restriction. 

Calculate Mechanical Room Fittings EL

Front View

Top View
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Front View

Top View
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Fitting EL = 170ft

Calculate Mechanical Room Fittings EL
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Calculate Mechanical Room Fittings EL

Front View

Top View
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Fitting EL = 170ft
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Questions? 


