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The Atherion Advantage 
IEER - Efficiency & Performance Designed for Today and Tomorrow

Did you know that the current minimum DOE (Department 
of Energy) efficiency requirements for package cooling 
equipment are based on standards put forth in ASHRAE 
90.1-2007?  Did you know that the DOE currently only 
addresses minimum EER (Energy Efficiency Ratio) ratings? 
Do you know what an IEER (Integrated Energy Efficiency 
Ratio) rating is?  Do you know the difference between EER 
and IEER? Did you know the DOE does not currently 
address minimum IEER ratings? Did you know that 
ANSI/AHRI 340/360-2007 has standard test procedures to 
determine both the EER and IEER performance for cooling 
equipment? Did you know that there are more stringent 
ASHRAE building efficiency standards than ASHRAE 90.1, 
such as ASHRAE’s green building standard ASHRAE 189.1-
2010?  If you can’t answer yes to all of these questions you 
are going to find the following information very 
informative. 
 
How are unit ratings determined and certified?  
Independent certified and accredited third party testing 
laboratories (such as ETL, UL, etc.) are used to conduct the 
performance tests defined in ANSI/AHRI (formerly ARI) 
Standard 340/360-2007.  Equipment certified by these 
approval agencies will bear the certification label of that 
agency.   
 
What is EER? 
EER (Energy Efficiency Ratio) is a measure of the full-load 
energy efficiency ratio of cooling equipment.  It is a 
measure of the ratio of the input energy required to 
produce the output cooling at 100% load conditions.  

  
EER = Cooling out (Btu/Hr) 

           Energy in (watts) 
 

For example if it takes 24 kW (24,000 watts) of electricity 
to produce 20 tons (240,000 Btu) of cooling the energy 
efficiency ratio would be 10.0 Btu/Watt. 
 

EER = 240,000 Btu = 10.0 
 24,000 Watts 

 
The EER is determined by applying the standard ANSI/AHRI 
340/360-2007 performace rating test conditions which are 
95 oF DB outdoor air (air entering the condenser) and 80 oF 
DB/ 67 oF WB air entering the evaporator coil and 
operating the cooling system at its maximum capacity 
(100% load).  The results are measured and documented.  
The total energy “in” is measured (in watts), and the total 
cooling capacity output is measured (in Btu/Hr). From this 
data the EER is calculated.   
 
The EER rating of an air conditioner only tells you what the 
efficiency of the unit is when it is operating at its maximum 
capacity and under the standard rating conditions defined 
above.  We all know that cooling equipment is sized and 
selected to assure the user that the equipment can 
maintain interior building temperatures and humidity 
levels to design conditions under worst case conditions 
(the average hottest day expected based on historical 
weather data).  But how often is the equipment ever 
operated at the worst case design conditions? 
 
Weather data for the US shows that on the average, the 
100% design load condition is only reached about 2% of 
the time.  The average percent full load conditions and 
duration breakdowns are as follow. 
 

2% of the time the equipment is at 100% of full load 
62% of the time the equipment is at 75% of full load 
24% of the time the equipment is at 50% of full load 
12% of the time the equipment is at 25% of full load 
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Equipment designed to maximize the energy efficiency 
ratio at only the maximum operating condition may be far 
less efficient at the part load conditions, therefore 
projected operational cost savings using only the EER 
ratings could be greatly misleading.  The HVAC industry has 
recognized this phenomenon and hence established the 
IEER method of test to address partial load ratings to 
better reflect the actual performance of a unit over the 
entire cooling load range. (Integrated Energy Efficiency 
Ratio (IEER) –New part-load rating effective 1/1/2010). 
 
What is IEER? 
IEER (Integrated Energy Efficiency Ratio) is a test method 
used to define and estimate the average efficiency of a 
product over a range of varying operating conditions.   
 
IEER is a weighted calculation of the unit’s efficiency at 
four load points –100%, 75%, 50% and 25% of full cooling 
capacity.  The formula for calculating the IEER is; 
 

IEER = (0.020 * A) + (0.617 * B) + (0.238 * C) + (0.125 * D) 
 
Where: 
 A = EER at 100% net capacity at AHRI standard rating 
        conditions 
 B = EER at 75% net capacity and reduced ambient 
         (81.5oF for air-cooled) 
 C = EER at 50% net capacity and reduced ambient 
        (68oF for air-cooled) 
 D = EER at 25% net capacity and reduced ambient 
         (65oF for air-cooled) 
 
As the data at each rating point is collected and weighted 
to the percentages above, it is not uncommon to find that 
the unit efficiency at part load conditions (IEER) exceeds 
the value of the 100% (EER) capacity level.  In addition, the 
equipment can be deliberately designed to reach its 
maximum efficiency at something less than full load to 
take advantage of the fact that the maximum load will 
probably only be reached 2% of the time.  This being the 
case, it is preferable to maximize the unit’s efficiency 
under part load conditions.  A parallel to this is; should a 
car’s maximum mileage per gallon be designed and 
advertised at a driving speed of 120 mph, or would it be 
better to maximize it at 65 mph, something closer to 
average driving speeds? Most drivers aren’t planning to 
spend much driving time cruising around at 120 mph, so 
the obvious answer is to maximize the mpg at a point 
where the car is most likely to be operated most of the 
time.  The same can be said with air conditioning units. 
 

The Figures 2.1 and 2.2 show what the EER ratings at 
varying part load conditions might look like for typical air 
conditioning units.  If only the 100% load EER was 
considered, and the EER was maximized at the 100% load 
condition the result might look like Fig. 2.1. In this case the 
100% load EER is around 12.5, but the average overall IEER 
is only 11.46.   
 
Figure 2.1 
EER Maximized at 100% Load Conditions 

 
However, if more emphasis is put on maximizing the part 
load EERs, the results could look like Fig 2.2.  In this case 
the EER at the 100% load condition is only around 10.3, but 
the IEER is 12.6 or 10.3% better than the first case (12.6 ÷ 
11.46).  This shows the impact of maximizing the efficiency 
of a product at the point of greatest use, not at the worst 
case conditions. 
 
Figure 2.2 
EER Maximized for Part Load Conditions 
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What impact does improving the IEER have on efficiency? 
 
Figure 3.1 shows the current minimum IEER ratings per 
ASHRAE Standards 90.1 and 189.31, with ASHRAE 189.1 
being the more stringent of the two standards. 
 
Figure 3.1 

 
 
Using ASHRAE 90.1 as a reference, the importance of 
improving the IEER performance of a packaged cooling unit 
can be easily demonstrated.   
 
Figure 3.2 

Figure 3.3 

Figure 3.2 shows that just a 2 point improvement in the 
IEER for a 15 Ton unit would improve the unit efficiency by 
nearly 18%.  Figure 3.3 shows the same 2 point 
improvement in IEER for 20 to 30 Ton units would improve 
the unit efficiency by nearly 20%.  These are substantial 
improvements and if achieved would have a large impact 
on the operating costs of the cooling equipment. 
 
IEER – What it Means in Dollars 
Annual operating cost can be relatively easy to estimate 
using the following formula: 
 

Cooling Output (Btu/hr) x Electric Rate ($/kWh) x Cooling Hrs 
IEER x 1000 

 
Figure 3.4 shows the average cooling hours in different 
areas of the United States. 
 
Figure 3.4 – Cooling Load Hours Map 

 
 
The example IEER’s given on Page 2 in the previous section 
can be used to demonstrate what the typical cost of 
operation might be for two units of the same cooling 
capacity but with different IEER ratings.  Assume 20 ton 
units (240,000 Btu/hr) located in Atlanta, GA (1,484 
average cooling hours), with an average electricity rate of 
$0.13/kWh.  Here is how these units compare. 
 
• The unit with 11.46 IEER would cost approximately 

$4,040 per year to operate. 
• The unit with 12.60 IEER would cost approximately 

$3,675 per year to operate. 
 
The savings is estimatged to be approximately $365 per 
year with the unit that has the higher IEER, even though 
the EER on that unit is lower.  

15 20 26 30

ASHRAE 90.1 11.20 10.10 10.10 10.10
ASHRAE 189.1 12.00 10.50 10.50 10.50

Comparison ASHRAE 90.1 versus ASHRAE 189.1
Nominal Tons

IEER
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How can IEER ratings be improved to address higher 
efficiency standates? 
Several standards are available as recommended guides 
for HVAC systems and equipment design.  These include; 
 
• ASHRAE 62.1 - Ventilation and Acceptable Indoor Air Quality 
• ASHRAE - 90.1 Energy Standard for Buildings Except Low-Rise 

Residential Buildings 
• ASHRAE 189.1 – Standard for the Design of High Performance 

Green Buildings (Except Low-Rise Residential Buildings).   
• The USGBC’s (U.S. Green Building Council) LEED Rating System 

for green buildings. 
 
As mentioned earlier ASHRAE 90.1 is used by the DOE 
(Department of Energy) as a guide to establishing federally 
mandated minimum efficiency standards for various 
appliances and products and only mandates minimum EER 
levels, although there are ongoing efforts through ASHRAE 
and others to lead the DOE to consider using IEER ratings 
in the future.  All packaged cooling equipment must meet 
the ASHRAE 90.1 minimum EER requirements to comply 
with DOE regulations. New technologies now allow 
manufacturers to design products that can exceed the 
minimum DOE requirements.  In coincidence with these 
new technologies, a new ASHRAE standard (ASHRAE 189.1 
– 2010, the Standard for the Design of High Performance 
Green Buildings) is pushing the energy efficiency envelope 
and has been written to include more stringent IEER 
requirements than those found in ASHRAE 90.1.   
 
To achieve the higher efficiency goals equipment designs 
now include such things as tandem modulating digital 
scroll compressors, optional modulating hot gas reheat 
coils, condenser fans driven by variable frequency drives, 
parallel flow microchannel condenser coils, improved 
electronic expansion valves (EEV’s), high efficiency fans 
and motors, oversized evaporator and condenser coils to 
improve heat transfer and lower air side pressure drops, 
and high efficiency/low pressure drop air filtration 
systems. Each of these advances address either improving 
the full load or part load efficiency of the cooling 
equipment which in combination contribute greatly to 
reducing the total operating costs (lower carbon footprint) 
of a unit.     
 
In addition, these features and resulting efficiency 
improvements make these new packaged cooling systems 
much more  attractive to designers and owners seeking 
green building LEED certification. 

Summary – Here are some of the features and 
technologies that put the Atherion out front in the energy 
efficiency race. 
 
State of the art tandem digitally controlled scroll 
compressors for maximum IEER ratings and reduced cost of 
operation. 
 
All aluminum PF micro-channel condenser coil designed to 
be light weight, compact, highly efficient, corrosion 
resistant, and all with a low air side pressure drop for 
maximum efficiency at reduced refrigerant charges. 
 
Variable frequency drive speed control of condenser fans 
for compressor head pressure control and maximum part 
load performance. 
 
Performance selected belt drive system with standard auto-
tensioner to maintain proper belt tension and prevent drive 
efficiency degradation over time. 
 
Full profile evaporator coil to maximize heat transfer 
efficiency over a broad range of air flows.  Allows the use of 
a 4 row coil with lower air side pressure drops than 
comparable performing 6 row coils. 
 
Highly efficient backward curved airfoil supply fans to 
reduce system horsepower and reduce the fan noise often 
associated with other types of air movers. 
 
The unit cabinet size has been optimized to accommodate 
high efficiency filtration with low air side pressure drops for 
improved IAQ at lower operating costs.  Up to and 
including MERV 16 rated filters. 
 
All conditioned surfaces including the roof, walls, and floor 
are constructed of fully insulated 2” double wall sheet 
metal to reduce heat gain, or heat loss through the exterior 
of the unit.  Inner liners are completely sealed to prevent 
moisture migration between the double wall panels. 
 
All units are provided with Modine’s factory programmed 
and installed precision control system to assure maximum 
operational and comfort control, and system compatibility.  
This control assures proper system function under all load 
conditions and maximizes the energy efficiency of the 
Atherion cooling and ventilation unit. 


