
June 6, 2023

Introduction to evaporative pre-cooling



Safety minute and house keeping items

Food and beverages

− Help yourself throughout

− Garbage cans in the back
Restrooms

− Through the atrium
Emergency protocols

− Emergency exits

− Meeting location/find a Platte River employee



Upcoming events

• July – Efficiency Works Business tour – more information available soon
• August – Fort Collins exterior lighting code updates
• Quarterly – Selling Energy webinars for listed service providers with licenses – Let us know if you’d 

like to become a listed service provider and receive a license
• Service provider 1-on-1’s – Send us an email to schedule
• November – Service provider social and awards 

Register for Efficiency Works events: https://efficiencyworks.org/resources/events/

https://efficiencyworks.org/resources/events/


Bryan Curtis
Evaporative Solutions



Providing the Highest Quality PreCooling 
Systems for Air-Cooled Condensers





Effect of High Temperatures on AC System
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Effect of High Temperatures on AC System



Effect of High Temperatures on AC System



Small Packaged Unit 
Performance Data        

(12.5 Tons)

Increase in Tons

11%
Decrease in KW

19%
Increase in SHC

6%

Effect of High Temperatures on AC System



Mid-size Scroll Compressor 
Chiller Performance Data 

(50 Ton)

Increase in Tons

11%
Decrease in KW

18%
Increase in EER

27%

Effect of High Temperatures on AC System



Large Scroll Compressor     
Chiller Performance Data       

(100 Ton)

Increase in Tons

11%
Decrease in KW

19%
Increase in EER

27%

Effect of High Temperatures on AC System



Air-Cooled Rotary Liquid 
Chiller Performance Data 

(500 Ton)

Increase in Tons

13%
Decrease in KW

15%
Increase in EER

25%

Effect of High Temperatures on AC System



• 8,760 hours in a year

Reference:  Colorado GEO, Evaporative Cooling Webinar

• Typical TMY2 Bin Data for Denver

High Humidity
• 152 hours/year > 63 F WB

• Colorado Governor’s Energy Office

Ideal Conditions

• 1,920 hours/year

Denver’s Climate on the Psychrometric Chart



Many chiller manufacturers offer adiabatic precooling as a factory installed option



What NOT to do…



What NOT to do continued…



…and this is why. There is a better way!



We specialize in adiabatic precooling retro-fits and have PreCooler installations 
on all major HVAC Manufacturers (Trane, Carrier, York, etc…)



But what about the water 
usage!?!?!?!?!?

We are in a drought!!!!

How much water will be 
wasted!?!?!

What about the cost of the 
water!?!?!?



…and Money!

Evaporative PreCooling 
Actually Saves Water!











Water Saved by PreCoolers
Gallon per kWh 4.42

kWh Saved 165400
Water Saved 731068
Water Used 344,636

Net Water Savings 386,432



@ 2023 Rates =

$23,471
Additional PreCooler Operating Costs:

344,636 Gallons per Year
$4.16 Denver Water Commercial Rate

$1,390 Annual

Water Consumption
Cost/Gallon
Water Cost

kWh Saved = 176,473

Less Water Costs =

$21,799



Adiabatic precooling retrofits have PreCooler installations 
on all major HVAC Manufacturers (Trane, Carrier, York, etc…)



Evaporative PreCooling Performance Data 
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Dry Bulb Temperature Differential with Evap PreCoolers 
(2017 ASHRAE 1% Design Dry Bulb vs PreCooler Supply Temperature)

Dry Bulb Temperature PreCooler Supply Temperature

ΔT

City, State °F °F °F
  Albuquerque, NM 93.3 67.8 25.5
  Boise, ID 95.7 70.7 25
  Denver, CO 92.2 67.5 24.7
  Detroit, MI 89.6 66.9 22.7
  El Paso, TX 98.8 72.1 26.7
  Las Vegas, NV 106.1 76.3 29.8
  Los Angeles, CA 88 71.1 16.9
  Oklahoma City, OK 97.4 79.3 18.1
  Phoenix, AZ 108.3 78.7 29.6
  Pittsburg, PA 86.5 73.4 13.1
  Sacramento, CA 99.3 77.7 21.6
  Salt Lake City, UT 95.4 75.1 20.3
  San Antonio, TX 99 80.1 18.9



Viability Study
Trane Factory:

Pueblo, CO

AHRI Approved
Test Facility

Evaporative PreCooling Performance Data 



Test Unit: Trane CGAM 140-Std

 7” Housing
 4” Media

 No Block-Off
Panels

HydrEVAP Specs:

Evaporative PreCooling Performance Data 



Test Results – 12%RH

95.0° Dry Bulb      60.0° Wet Bulb      12% RH      44° Evaporator Leaving Temperature
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Evaporative PreCooling Performance Data 



Temperature Specific Data – 12%RH
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Evaporative PreCooling Performance Data 



Trane 
Factory:

Pueblo, CO

Evaporative PreCooling Performance Data 





Performance Data -

Without PreCoolers With PreCoolers



Performance Data -

Without PreCoolers With PreCoolers



Performance Data -

Without PreCoolers With PreCoolers



Without PreCoolers With PreCoolers

Performance Data -



Performance Data -

Without PreCoolers With PreCoolers

Tons: 453.5 Tons: 537.0 Increase of 83.5 Tons + 18%
kW: 1,492.4 kW: 853.5 Reduction of 638.9 kW - 43%
kW/Ton: 3.29 kW/Ton: 1.58 Reduction of 1.7 kW/Ton - 52%
EER: 3.64 EER: 7.59 Increase of 4 EER + 109%



Performance Data -

With PreCoolers

x 6 units

Increase of 501 Tons!    

Reduction of 3,833.4 kW!    

Reach setpoint without running 6 compressors!

Like having a 7th Chiller!

During peak demand!





Loveland, CO

Efficiency Works 
rebate with 50% 
bonus

Annual Service

Installation



Efficiency Works rebates
Evaporative Condensing 



Evaporative pre-cooling incentives

• For a limited time, a 50% bonus is available for cooling rebates. Projects must be completed and 
submitted for payment by November 15, 2023.

• Preapproval is required for all projects with incentives greater than $10,000
• Incentives are limited to total project cost for projects with incentives less than $50,000

Equipment 
upgrade Description Incentive Limited time 

incentive

Evaporative 
Condensing

Evaporative media or mist to pre-cool air entering 
the condenser of a rooftop unit (RTU) or air-cooled 
chiller. In the unlikely event that the evaporative 
equipment damages a condenser or part of a 
condenser, and it is less than 15 years old, the 
manufacturer shall replace the condenser or 
damaged part of the condenser and pay for the 
cost of the study to determine the cause of failure.

$100 per ton $150 per ton



Questions?
Bryan Curtis

Evaporative Solutions

720-933-8606

bcurtis@evaporativesolutions.com



Thank you for participating in 
Efficiency Works Business

Business@EfficiencyWorks.org
EfficiencyWorks.org

http://www.efficiencyworks.org/
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