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 United States Savings Map 

 Savings 
9,403 / YR 

 Savings 
$12,067 / YR 

 Savings 
$8,714 / YR 

 Savings 
$9,174 / YR 

 Savings 
$6,424 / YR 

 Savings 
$8,648 / YR 

 Savings 
$9,493 / YR 

 Savings 
$18,011 / YR 

Research Criteria:  Legacy AuraCool Model AES600-T5-R1, plumbed in a “Chiller Parallel” configuration connected to a Legacy  
PAC760D3-T5-Z package chiller equipped with Dual Copeland ZR380KCE Scroll compressors.  Chiller running 40% P.G. with a process 
return of 55F (12.7 C).  Site is a 24/7/365 operation with chiller loading ranging from 90% to 95%.   
 
Data was calculated using Legacy’s XL based Energy Audit tool  (V2.2).  Historical average high and low temperature data for each city 
was acquired by www.weather.com.  Free copies of Legacy’s Chiller Energy Audit tool are available at www.legacychillers.com 
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 Canada Savings Map 

Research Criteria:  Legacy AuraCool Model AES600-T5-R1, plumbed in a “Chiller Parallel” configuration connected to a Legacy  
PAC760D3-T5-Z package chiller equipped with Dual Copeland ZR380KCE Scroll compressors.  Chiller running 40% P.G. with a process 
return of 55F (12.7 C).  Site is a 24/7/365 operation with chiller loading ranging from 90% to 95%.   
 
Data was calculated using Legacy’s XL based Energy Audit tool  (V2.2).  Historical average high and low temperature data for each city 
was acquired by www.weather.com.  Free copies of Legacy’s Chiller Energy Audit tool are available at www.legacychillers.com 

 Savings 
$6,930 / YR 

 Savings 
$12,757 / YR 

 Savings 
$17,042 / YR 

 Savings 
$16,259 / YR 

 Savings 
$15,560 / YR 

 Savings 
$13,822 / YR 

 Savings 
$13,844 / YR 

 Savings 
$13,060 / YR 
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What is an Economizer? 
The term Economizer, as used in the HVAC industry outlines the process of using a readily available cooling 

medium, such as outdoor air, to exchange heat at a low cost. The ultimate goal of an Economizer is to 

reduce the need to deploy higher cost cooling systems, such as refrigeration compressors, to achieve the 

cooling effect. In response to ever increasing electrical grid demand, many 

municipalities have mandated higher energy efficiencies for US businesses and 

this trend is sure to continue.  Economizers have historically been a cost 

effective way to help meet such mandates while providing a good return on 

investment.  

 

Legacy Chiller System’s AuraCool Economizer System has transformed common 

fluid coolers to a new level by integrating the latest Bacnet digital control 

technology. Since Legacy’s introduction of the Economizer System in 2007 customers have enjoyed KWH 

reductions up to 50% while dramatically reducing carbon footprint.  

Why retrofit chillers with AuraCool 

Economizer Technology? 
For process applications, chillers have been used for a variety of specialty and 

MISSION CRITICAL applications such as MRI, Lasers, Semiconductors, 

Advanced Military systems, Data Centers and Surgical Rooms.  

 

One of the key advantages of using process chillers over direct expansion 

cooling is that chillers can offer enhancements in 

overall system efficiency while offering very tight 

temperature control.  

 

Running parallel to popular air-side Economizers used 

in commercial air-conditioning, there is a new 

emerging market for chiller based (or water-side) 

Economizers. Until recently, deployment of 

Economizers on chillers have been limited to larger 

tonnage (150 tons and up) applications mainly due to costs associated with 

controlling the Economizer systems to deploy at the right time under optimal 

environmental conditions.  

 

In early 2004, Legacy Chiller Systems took a close look at large scale 

production of Economizers for chiller applications. We found there was a market 

for deployment of Economizer technology on small to medium size chiller 

applications. After three years of product development, Legacy was successfully 

awarded a US Patent for process chiller based Economizer Systems.  Since 

initially going to market with integrated Economizer systems as an option on 

production chillers, the demand for such technology has been impressive. In 

2011, Legacy will introduce its AuraCool line of retrofit Economizer systems 

that can be used on any brand process chiller application with impressive R.O.I.  

Industry Quotes 

Data Center professionals 
must look beyond the short 
term-"the perception that 

designing for efficiency 
equates to a larger up-front 
investment"-and realize the 
big efficiency and cost 
picture: "the lower the PUE, 
the shorter the ROI on your 

investment"  

Sun Microsystems, 2008 

 

A water-side Economizer 
system can go a long way in 
achieving project design 

goals where an air-side 
Economizer is impractical 

for such applications as 
Data Centers, historic 
buildings, or where 
structural or aesthetic 
constraints are an issue.  

Carl C. Schultz, P.E ,V.P.  
Advanced Engineering 
Consultants  

 Introduction 
® 
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 Nomenclature 

Example:  AES  70  T4  R1 

AES Auracool Economizer System 

70 Nominal Capacity MBTUH   Ex . 70 = 70,000 BTUH, etc. 

T4 Electrical Requirements: 
 
 

R1 Design Revision 1 

S2 = 208-230/1/60 

T3 = 208-230/3/60 

T4 = 460-480/3/60 

T5 = 575/3/60 

T9 = 380/3/50 

Notes:   
 
1. Nominal capacity ratings are based on 55F entering glycol, 40F entering air.  P.G. glycol at 40% concentration. 

For more information on performance under a variety of operating conditions, see capacity tables.  

2. If you are new to the AuraCool Economizer product line, review ALL information provided in order to make the 
proper selections. If you have any questions contact Legacy Chiller System Engineering.  

® 
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 Selection Procedure  
When researching any capital investment, care should be taken to select the correct equipment for the job.  As with investments in 
energy efficiency, the decision maker must also consider return on investment or ROI.  Since the AuraCool Economizer system uses 
outdoor air as an alternate cooling medium, as opposed to operating mechanical refrigeration, ever changing environmental and 
operating conditions can have a dramatic impact on savings.   
 
Fortunately, Legacy Chiller Systems has developed a FREE Chiller Energy Audit tool to help our customers quickly determine the cost 
effectiveness of using AuraCool Economizer Technology. Using this tool, customers can input project specific data and quickly view 
output data such as estimated savings and carbon footprint reductions. To get a copy of the Chiller Energy Audit tool contact Legacy 
Chiller Systems at the number below or go to: http://www.legacychillers.com     
 
Once you have downloaded and installed the Chiller Energy Audit tool, we recommend following these steps: 
 
Step #1 - Determine your cooling needs:  There are many applications for AuraCool Economizer Technology. One of the most common 
is to increase operating efficiency of an existing process chiller system. If this is the case, we recommend that you review purchase 
documents or contact the chiller manufacturer to find out the nominal cooling capacity of the equipment.  If you have a custom 
application, we recommend that you contact Legacy’s support line for assistance.  

Step#2 - What’s your process set-point?:  Across the many potential applications for AuraCool Economizer Technology, your process 
fluid setpoint is key to creating savings opportunities.  For example, an increase in your process set-point by only one degree F can 
increase Economizer performance as much as 10%.   In this step, we recommend that you research your particular process application to 
determine the highest possible set-point.  In some key markets, such as Data Centers, we have seen trends to increase  process set-
points that are creating new and significant AuraCool savings opportunities.  

Step#3 - What’s your current power consumption?:  If you are currently using a mechanical cooling system (such as a chiller) to cool 
your process fluid, you will need to acquire the refrigeration compressor operating voltage and actual amp draw of your existing 
equipment. If your are considering AuraCool Economizer Technology for a new installation, you can consult the compressor 
manufacturer’s website to determine amp draws under a variety of operating conditions.  

Step#4 - What’s your operating conditions?:  Knowing your operating condition is very important. For example, if you run a 24/7 
operation and expect to have constant supply of process fluid you will have significantly more energy savings opportunities compared to 
an 8-5, M-F operation.  Within your operating hours, you also need to estimate average load on your current cooling system.  In the case 
of a chiller, knowing how long your compressors are actually running is also valuable information.  

Step#5 -  What’s your electrical company up to? Using a recent electrical bill, find out what you are currently paying for each Kilo-watt-
hour (Kwh) you are using. It is also helpful to determine how your specific utility generates its power. For example, if your power 
supplier generates power using mainly coal, the GREEN benefits of AuraCool Economizer Technology would be significantly higher as 
compared to solar, wind or nuclear.  

Step #6 - Using the Chiller Energy Audit tool :  Once you have collected the information in steps 1 - 5, it’s time to input your data into 
the Chiller Energy Audit tool.  In just a few minutes you will have detailed potential energy savings and environmental impact data. 
NOTE: If you are not 100% sure of the numbers being generated by the Chiller Energy Audit Tool, call Legacy Support to go over your 
data. We are here to help. 

Step #7 - Selecting AuraCool Economizer Technology: The final step is to use the data you have collected to select the proper AuraCool 
Economizer model to meet your needs.  Using the latest AuraCool Economizer performance tables you have the information to select 
the ideal system to meet your needs.  

 

® 
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Standard Features and Options 

Standard Features  (all models) 

 ETL Listed 

 Delta DSC/DAC 1146E  microprocessor controlled 

 BACNET compatible 

 RJ-45 Ethernet port connection for easy network connection 

 Belimo 3-WAY mixing valve 

 Heavy Duty, fuse protected control transformers 

 Commercial / Industrial grade control I/O’s 

 Durable galvanized steel construction 

 High efficiency copper tube aluminum fin coils 

 Heavy Duty base frame with fork lift slots 

  Factory performance tested  

Available Options (most models) 

 Delta HMI touch screen interface STANDARD firmware allowing easy onsite 
AuraCool Economizer performance review and edits. 

 Delta HMI touch screen interface ENHANCED web server firmware.  
Connect your building’s intranet to the HMI. Using a dedicated IP address 
and any standard Internet browser review and edit AuraCool Economizer 
performance from anywhere.  Note, for access outside local gateway 
special firewall port forward will need to be programmed by building I.T. 
personnel. 

 Legacy’s ORCA LITE remote PC software package with USB security key 

 Chiller interface  card with input sensors  

® 
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Typical System Layouts - Chiller Parallel 

Parallel Configuration:  Since the AuraCool Economizer system can potentially be retrofit onto any process 
chiller application, a parallel plumbing configuration can be ideal.   
 
Additional items to consider for PARALLEL system layouts: 
  
1. Estimated delta P calculations provided consider the AuraCool Economizer system ONLY. All other 

pressure drops  including  (but not limited to) chiller, process, piping, fittings and filters need to be 
accounted for when calculating externally mounted system pumps.  

2. Selection of an optional booster pump should be considered to offset the Delta P of the AuraCool 
Economizer system. 

  
Always consider working with a qualified mechanical engineer to assure proper AuraCool Economizer and 
booster pump  selections. 

® 
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Typical System Layouts - Chiller Series 

PROCESS CHILLERAuraCool Economizer

Process load

Series Configuration:  For new design build projects, installing AuraCool Economizer Technology in series 
with process flow can be ideal provided Delta P through AuraCool is considered when selecting pumps. 
Please review Delta P tables for more information.   
 
Additional items to consider for SERIES configuration: 
 
1. During AuraCool valve change over between mechanical  to economizer modes, variations in delta P 
through AuraCool will occur.  Such variations can cause intermittent trips of chillers flow safety systems.  
2. Estimated delta P calculations provided consider the AuraCool Economizer system ONLY. All other pressure 
drops  including  (but not limited to) chiller, process, piping, fittings and filters need to be accounted for when 
calculating externally located system pumps.  
3. Selection of an AuraCool Economizer optional booster pump should be considered to offset the Delta P of 
the AuraCool system and to potentially boost flow should deficiencies exist in the external pumping system. 
Always consider working with a qualified mechanical engineer to assure proper AuraCool Economizer and 
booster pump  selections. 

® 
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Typical System Layouts - Process Primary Cooling 

Primary Cooling Configuration:  For high temperature process applications AuraCool Economizers can also be 
used as a primary cooling system provided that adequate Delta T exists between the process and the outdoor 
ambient air temperature. Since an AuraCool Economizers do not use mechanical refrigeration, it can 
accommodate inlet temperatures much higher than a chiller. 
 
Additional items to consider for Primary Cooling Configuration system layouts: 
  
1. Estimated delta P calculations provided consider the AuraCool Economizer system ONLY. All other pressure 

drops  including  (but not limited to) chiller, process, piping, fittings and filters need to be accounted for 
when calculating externally mounted system pumps.  

2. When selecting  an optional booster pump for a primary cooling configuration designers must consider: 
 

A.External Pressure Drop: Booster pump selected must consider ALL external pressure drops.  
B.System Volume:  Minimum system volume of 3.0 x nominal AuraCool GPM is recommended. For nominal 

AuraCool Economizer GPM (by model) consult Delta P tables.  
 
Always consider working with a qualified mechanical engineer to assure proper AuraCool Economizer and 
booster pump  selections. 

® 
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Basic Plumbing Diagram 

Mechanical Cooling Mode:  The drawings to the 
LEFT shows the AuraCool Economizer running in 
mechanical cooling mode.  When  outdoor and 
process load conditions cannot provide an energy 
savings opportunity that exceed the operational 
cost to run powered devices, process fluid will 
simply continue down the chiller return line.  

Economizer Mode:  The drawings to the RIGHT 
shows AuraCool running in Economizer mode.  
When  outdoor and process conditions provide an 
energy savings opportunity that exceed the 
operational cost to run powered devices, process 
fluid is automatically diverted from the chiller 
return line to exchange heat with ambient air. 
When in Economizer mode, all aspects of 
performance are stored within the AuraCool’s 
advanced power electronics. Savings data can be 
recalled using Legacy’s optional BacNet desktop 
interface of HMI touch pad.  

® 
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Basic Electrical Diagram 
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MODEL 
AES- 

(1)
BTUH 

CFM 
LENGT
H IN. 

WIDTH 
IN. 

HEIGHT 
IN. 

FLUID 
CONN. 

ECONOMIZER FAN(S) 
    QTY         HP          FLA  

MCA MOP 
WT. 
LBS 

(2) 
Flow 
Rate 

(3) 
Delta 

PSI 

50-S2-R1 

52,125  6,450 71 43 62 

1.5” FPT   

1 

.50 3.9 

15  15  371  13 7.6 50-T3-R1 .33 2.6 

50-T4-R1 .33 1.3 

120-S2-R1 

120,875  20,500 185  43  62  3  

.5 11.7 

15  15  807 30 6.1 120-T3-R1 .33 7.8 

120-T4-R1 .33 3.9 

150-T3-R1 
152,450   21,900 

172    

45      

56          

2.0” FPT     

2    

1.5         

7.0 16 30 
1,154  38 4.1 

150-T4-R1 3.5 15 15 

200-T3-R1 
198,500  20,700  

2.5” FPT            

7.0 16 30 
1,257  50 5.7 

200-T4-R1 3.5 15 15 

280-T3-R1 
288,000  31,800  219  3  

7.0 23 30 
1,771  72 10.2 

280-T4-R1 3.5 15 20 

385-T3-R1 
386,750 42,400  288  4  

7.0 30 45  

97 6.3 
385-T4-R1 3.5 15 20 2,357 

480-T3-R1 
481,250  67,000  219  

88      

6  
7.0 44 60 

3400  120 10.6 
480-T4-R1 3.5 22 30 

600-T3-R1 
601,500  74,500  

291   8   

7.0 58 70 
4,485  151 10.3 

600-T4-R1 3.5 29 35 

735-T3-R1 
737,250  71,310  

7.0 58 70 
4828  185 10.5 

735-T4-R1 3.5 29 35 

850-T3-R1 
124,400  426  12  

7.0 86 100 
7,529  859,750  215 9.2 

850-T4-R1 3.5 43 50 

Dimensional and Electrical Specifications 

(1) All BTUH ratings are based on 55F inlet, 40F ambient, 30% propylene glycol (PG). (2) Nominal flow rate (GPM)  is 3.0 times nominal 
cooling tonnage. (3) Delta P is calculated using standards of (1) & (2).    
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List Pricing 

(1) All BTUH ratings are based on 55F inlet, 40F ambient, 40% propylene glycol (PG). (2) Nominal flow rate (GPM)  is 3.0 times nominal 
cooling tonnage. (3) Delta P is calculated using standards of (1) & (2).    

® 
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Submittal Drawings 

Model: AES-50 
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Submittal Drawings 

Model: AES-120 
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Submittal Drawings 

Model: AES-150 
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Submittal Drawings 

Model: AES-200 
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Submittal Drawings 

Model: AES-280 

® 



20 

 

www.legacychillers.com  /  For support call the HELP LINE - TOLL FREE: 877-988-5464 

AuraCool® 
Economizer System 

Submittal Information 
Page 20 

Submittal Drawings 

Model: AES-385 
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Submittal Drawings 

Model: AES-480 
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Submittal Drawings 

Model: AES-600 
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Submittal Drawings 

Model: AES-735 
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Submittal Drawings 

Model: AES-850 
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Performance 

 Table 

Model: AES-50 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE 
values in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we 
have marked the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal 
flow rate (GPM)  of 3.0 times nominal cooling tonnage.   

AuraCool Inlet Fluid Tempurature (F) 

A
u

ra
C

o
o

l I
n

le
t 

A
ir

 T
em

p
er

at
u

re
 (

F)
 

Es
ti

m
at

e
d

 A
u

ra
C

o
o

l B
TU

H
 O

u
tp

u
t 



26 

 

www.legacychillers.com  /  For support call the HELP LINE - TOLL FREE: 877-988-5464 

AuraCool® 
Economizer System 

Submittal Information 
Page 26 

Performance 

 Table 

Model: AES-120 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE 
values in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we 
have marked the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal 
flow rate (GPM)  of 3.0 times nominal cooling tonnage.   
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Performance 

 Table 

Model: AES-150 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE 
values in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have 
marked the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow 
rate (GPM)  of 3.0 times nominal cooling tonnage.   
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Performance 

 Table 

Model: AES-200 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   
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Performance 

 Table 

Model: AES-280 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE 
values in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have 
marked the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate 
(GPM)  of 3.0 times nominal cooling tonnage.   
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Performance 

 Table 

Model: AES-385 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   

AuraCool Inlet Fluid Tempurature (F) 
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Performance 

 Table 

Model: AES-480 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   
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Performance 

 Table 

Model: AES-600 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   

AuraCool Inlet Fluid Tempurature (F) 
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Performance 

 Table 

Model: AES-735 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   

AuraCool Inlet Fluid Tempurature (F) 
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Performance 

 Table 

Model: AES-850 

Using this table: The RED values in the table above represents the AuraCool Economizer inlet air temperature (F). The BLUE values 
in the table above represent your process fluid inlet temperature (F)  to AuraCool.  Within the performance table, we have marked 
the capacity standard for this model. All capacities were calculated using  30% Propylene Glycol (PG) at a nominal flow rate (GPM)  
of 3.0 times nominal cooling tonnage.   
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AuraCool Economizer Pressure Drop (Delta P) Tables 
AuraCool Economizer pressure drops provided in the tables below are estimated and subject to change without notice. 
Nominal condition shown in BOLD on each chart.   Please refer to Typical System Layouts page for more information on 
how Delta P can impact system performance. 
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