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Enthalpy Wheels
• Wheel Rotates between the

Return Air and the Outdoor Air
Airstreams.

• Return Air Temperature and
Humidity is absorbed onto the
Desiccant Wheel.

• Outdoor Air is PreHeated or
PreCooled as it crosses the
Wheel.

• Outdoor Air Humidity is
Lowered or Raised as it crosses
the Wheel.
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Air
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ERV Terminology

Energy Recovery Ventilators

• Energy Recovery Ventilator - Equipment used to recover exhaust air
energy from a conditioned space.

• Unitized Energy Recovery Ventilator - ERV that is coupled with a 
package air conditioning unit to provide optimal comfort 
conditions.

• Enthalpy Wheel - The ERV component used to provide energy 
recovery of both the sensible and latent exhaust air.
• Warms the outside air in winter, and cools it in the summer.
• Lowers the outside air humidity when it is high, and recovers exhausted

humidity in arid conditions.



ARI Certification Terminology
Exhaust Air Transfer Ratio (EATREATR) - Percentage of Tempered Air that

originated as return air (measured by using tracer gas).

Outdoor Air Correction Factor (OACFOACF) - Difference in airflow (CFM)
measured between the entering Outdoor Air and the 
Tempered Air, presented as a ratio.

Net Effectiveness - The measured energy recovery effectiveness 
adjusted to account for that portion of the Tempered Air
after removing the EATR from the percentage.

Application Effectiveness - The measured energy recovery effectiveness
that is not adjusted to account for Exhaust Air Transfer.

Energy Recovery Ventilators



What is Application Effectiveness?

   Application (measured) “Effectiveness” is the
percentage of total heat recovered between the two
airstreams in the ERV.

    Example:  If  Return = 75o and Outside = 20o  then the
difference = 55o.  At 70% Effectiveness the 

           Recovered Energy  would be 38.5o. (70%  X 55o)

     The Tempered Air  would be 58.5o   (20o + 38.5o).
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Tempered Air (TA)

Energy Recovery Ventilators

EA
TAOA

RA

TA= ((RAo - OAo) * Effectiveness) + OAo

Example:  TA = ((75o - 20o) * 70%) + 20o = 58.5o

Balancing
Damper



Entering Air (EA)

Energy Recovery Ventilators

EA
TAOA

RA

EA= (RA% * RAo) + (TA% * TAo)
Example:  EA = (60% * 75o) + (40% * 58.5o) = 68.4o

Balancing
Damper
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Old vs. New ARI Ratings

• Old Rating System (pre ARI) for Effectiveness had higher
ratings with exhaust air transfer included in the data

• New ARI Rating System for Effectiveness has lower
ratings without exhaust air transfer included in the data

ApplesApples

oror

  OrangesOranges
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Old vs. New ARI Ratings

• Manufactures that do not Certify
with ARI will claim higher
Effectiveness numbers by using the
Old Ratings System

Manufactures that do Certify  with
ARI will have lower Net Effectiveness
than the Old Ratings System, but
similar Application Effectiveness
numbers.

Energy Recovery Ventilators



Beware of the Ratings Game!
Ratings are a function of

Velocity!
    The higher the velocity,

the lower the rating!

    Some manufacturers have
there ratings based on
lower airflow than the
actual application usage.
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Beware of the Ratings Game!
• Ratings are based on 1

scfm setpoint (not a range of scfm)

– The setpoint is specified by
the wheel manufacturer

• A wheel with a range of 1,500 to
3,000 scfm, can be rated at any point
within that range

– At 2,000 scfm the rating would be
much higher than at 3,000 scfm
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Energy Recovery Ventilators

Rotary Wheel Manufacturers
with Certified ARI Ratings

• Airxchange
• Desiccant Rotors Int’l
• Innergy Tech
• Novelaire
• Venmar

(as of March 21, 2002)
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Recovery
Efficiency

Ratio (RER)
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Performance
Software
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Software
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Software
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Software
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Software
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Payback Savings
Estimator

Energy Recovery Ventilators

Job Name:  Schools for Learning City/State:  Detroit, MI
Contractor:  Billy Bob Mechanical Contact:  Billy Bob

Engineer:  Prime Engineers Contact:  I. B. Good
Quote Date:  3/15/02 Quote Number:  1234

2,002.00$              
3,346.00$              
1,922.00$              

$3,426.00

19.08                    

$1,000.00

$19,080.00

$22,506.00

30,750.00$            

1.37

10,250.00              

$3.00

Total UERV CFM:

Total Cooling Tonnage Saved: 
(from Airxchange Software)

Saving Payback (in years) for UERV's:

Total Installed UERV Cost per CFM:

UERV Payback Analysis Estimator

Job Description

X  Installed A/C $ Cost per Ton: 
(includes A/C units, duct, grills, etc.) 

=  Total $ Savings on Tonnage:

Job Tonnage Savings Information 

Energy Savings Data Generated from Airxchange  3.01 Software

Rooftop Sys tems Inc.

Estimated Installed Cost for UERV's: 

Total Savings due to UERV's:

=  Total $ Saved: 

Total Cooling $ Saved: 
+  Total Heating $ Saved: 

-  Total Fan $ Spent: 

Job Costing Information




