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WHY ADIABATIC COOLING?

Heat Rejection Methods

Traditional Cooling Tower

•Rejects heat though evaporation of water

•Energy efficient when well maintained

•Allows lower water temperature based on wet bulb 

temperature

•Open system requires water treatment

http://upload.wikimedia.org/wikipedia/commons/8/84/Counterflow_diagram.PNG
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WHY ADIABATIC COOLING?

Heat Rejection Methods

Traditional Dry Cooler

•Minimal maintenance

•Leaving fluid temperature based on dry bulb 

temperature
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WHY ADIABATIC COOLING?

Heat Rejection Methods
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WHY ADIABATIC COOLING?

Heat Rejection Methods
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INDUSTRY TRENDS

• Water Scarcity

• Cost of Water

• LEED

• Legionella concerns

• Water quality

• Minimize maintenance

• Energy efficiency
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ADIABATIC COOLING SYSTEM
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ADIABATIC COOLING SYSTEM
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ADIABATIC COOLING SYSTEM
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WHY ADIABATIC COOLING?

Availability of Water
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COMMERCIAL COMBINED WATER AND SEWER RATES FOR 50 LARGEST 
CITIES IN 2013

http://bv.com/docs/management-consulting-brochures/50-largest-cities-brochure-water-wastewater-rate-survey



Title   •   Author •   Date Slide 14 of X© Güntner GmbH & Co. KG Slide 14

WHY ADIABATIC COOLING?

Cost of Water
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WHY ADIABATIC COOLING?

Cost of Water

USA Today Survey of 100 municipalities

1 in 4 residential water bills have doubled in the past 12 years
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WHY ADIABATIC COOLING?

Cost of Water

U.S. Bureau of Labor Statistics
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WHY ADIABATIC COOLING?

Aging Infrastructure

•½ of Philadelphia’s water mains were installed before 1930.

•Average age of  a water main in Baltimore is 75 years.

•Each year about 240,000 water main breaks result in lost 

water and disruptions to daily life. (U.S. Environmental 

Protection Agency)

•Repairing and replacing old water pipes could cost more than 

$US 1 trillion over the next two decades. (American Water 

Work Association)



Title   •   Author •   Date Slide 18 of X© Güntner GmbH & Co. KG Slide 18

WHY ADIABATIC COOLING?

Reliability

• Simple effectiveness of dry cooler

• Eliminate need for water treatment

• Peak system efficiency of wetted system

• Water savings typically 60% to 90%(+) vs evaporative 

towers/coolers/condensers

• Performance in the event of no water
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ADIABATIC COOLING SYSTEM

WATER MANAGEMENT – LEGIONELLA CONCERNS

Conditions favorable for amplification

▪ Warm water (77-108 °F)

▪ Stagnant water

▪ Sediment

Common form of transmission

▪ Inhaled respirable droplets (1-5 micrometers in 
diameter)

Cooling towers and 
evaporative 
condensers specifically 
listed in ASHRAE 
Standard 188-2015
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ADIABATIC COOLING SYSTEM

WATER MANAGEMENT – LEGIONELLA CONCERNS

Dry cooler water distribution systems and wetting pads

▪ Cooler water

▪ No water recirculating pump necessary

▪ No stagnant water

▪ No aerosols (spray nozzles)*
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ADIABATIC COOLING SYSTEM

Wet When You Need It, Dry When You Don’t

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJm7GN-pPLAhWIOSYKHZNRA5cQjRwIBw&url=http://www.maintenancetechnology.com/2007/11/utilities-manager-how-to-qdo-nothingq-about-your-energy-costs/&bvm=bv.115277099,bs.1,d.eWE&psig=AFQjCNETAQecpodJhfFE-1fR6_nAZB5SLw&ust=1456524283597958
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ADIABATIC COOLING SYSTEM

Wet When You Need It, Dry When You Don’t

• Simple effectiveness of dry cooler

• Maintain system efficiency majority of the year

• Minimize winterization concerns
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ADIABATIC COOLING SYSTEM

Operating Location

• Wet Bulb Depression

• Amount of time below switch point
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ADIABATIC COOLING SYSTEM

Operating Location
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ADIABATIC COOLING SYSTEM (ACS)

PSYCHOMETRICS

Example:

A. 95°F (35°C) dry bulb

78°F (25.6°C) wet bulb

B. 82°F (27.8°C) dry bulb

78°F (25.6°C) wet bulb

C. 98°F (36.7°C) dry bulb

83°F (28.3°C) wet bulb

Air takes heat 

from dry coil

•A

B• •C

Greater Wet Bulb 

Depression Affords Greater 

Effect of Pre-Cooling Air
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ADIABATIC COOLING SYSTEM (ACS)

PSYCHOMETRICS

Example:

A. 100°F (37.8°C) dry bulb

65°F (18.3°C) wet bulb

B. 72°F (22.2°C) dry bulb

65°F (18.3°C) wet bulb

C. 100°F (37.8°C) dry bulb

73°F (22.8°C) wet bulb

Air takes heat 

from dry coil

•A

B• •C
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ADIABATIC COOLING DELIVERY SYSTEM

Water Management

• Away from coil

• On medium

• In coil direction
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ADIABATIC COOLING DELIVERY SYSTEM

Misting
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ADIABATIC COOLING DELIVERY SYSTEM

Wetting Pads
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ADIABATIC COOLING DELIVERY SYSTEM

• Adiabatic Efficiency

• Air approaching wet bulb temperature

• Water Management

• Misting

• Pads

• Combination

• Water evaporation / collection
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ADIABATIC COOLING DELIVERY SYSTEM

Adiabatic Efficiency
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ADIABATIC COOLING

Pad Efficiency

https://www.munters.com/globalassets/inriver/resources/products/coolers--humidifiers/1782-celdek-7090_15_gb.pdf

https://www.munters.com/globalassets/inriver/resources/products/coolers--humidifiers/1782-celdek-7090_15_gb.pdf
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ADIABATIC COOLING SYSTEM

Weather Bin Analysis

70.0°F switch point

1,495 hours wet operation; 17% 

of the year
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ADIABATIC COOLING SYSTEM

Weather Bin Analysis

• Typical Meteorological Year 

(TMY) Data

• Determine switch point 

based on:

• Hours of water use

• Temperature requirements

• Size constraints

• Adiabatic efficiency

Hours/yr WBT (°F) DBT (°F)

2 -4.5 -3.0

6 -2.7 -1.0

5 -0.7 1.0

7 1.1 3.0

3 3.0 5.0

15 4.8 7.0

16 6.6 9.0

14 8.8 11.0

43 10.6 13.0

42 12.5 15.0

67 14.7 17.0

98 16.6 19.0

116 18.3 21.0

45 20.0 23.0

182 21.8 25.0

174 23.6 27.0

231 25.4 29.0

291 26.9 31.0

465 28.7 33.0

299 29.8 35.0

295 31.6 37.0

305 32.7 39.0

160 34.6 41.0

311 36.1 43.0

314 37.5 45.0

313 39.0 47.0

516 40.5 49.0

370 41.8 51.0

336 43.3 53.0

283 44.7 55.0

301 45.8 57.0

147 47.4 59.0

300 48.5 61.0

270 49.3 63.0

211 50.5 65.0

204 51.8 67.0

302 52.6 69.0

206 53.0 71.0

173 54.0 73.0

184 54.8 75.0

79 55.9 77.0

161 56.9 79.0

148 57.5 81.0

150 58.1 83.0

194 58.5 85.0

110 59.1 87.0

101 59.5 89.0

80 60.4 91.0

53 60.9 93.0

23 61.9 95.0

32 62.3 97.0

6 64.0 99.0

1 64.4 101.0

Wet Bulb (F)

From To Average

100 102 64.4

98 100 64

96 98 62.3

94 96 61.9

92 94 60.9

90 92 60.4

88 90 59.5

86 88 59.1

84 86 58.5

82 84 58.1

80 82 57.5

78 80 56.9

76 78 55.9

74 76 54.8

72 74 54

70 72 53

68 70 52.6

66 68 51.8

64 66 50.5

62 64 49.3

Dry Bulb (F)
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COMPARISON WITH EVAPORATIVE COOLING

Resource Consumption

Power and Water Rates:

Electricity rate $0.09 $ / kWh

Demand charge $9.25 $ / kW / mo.

Water & sewage $9.47 $ / kgal

Water treatment $4.00 $ / kgal

400 Ton System – Reno, NV

Annual water and energy cost:

Adiabatic: $12,200

Evaporative: $46,500
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COMPARISON WITH EVAPORATIVE COOLING
RESOURCE CONSUMPTION

Madison 200 Ton System

Annual water and energy cost:

Adiabatic: $8,665

Evaporative: $29,196

Power and Water Rates:

Electricity rate $0.11 $ / kWh

Demand charge $11.03 $ / kW / mo.

Water & sewage $9.47 $ / kgal

Water treatment $4.00 $ / kgal
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COMPARISON WITH EVAPORATIVE COOLING

Water Consumption

Evap Cooling: 1.9 Million Gallons of Water

Adiabatic Cooling: 0.12 Million Gallons of Water
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APPLICATIONS

CHILLED WATER SYSTEM

Water cooled chillers and remote air cooled chillers 

(condensers) are popular options
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APPLICATIONS

FREE COOLING / PROCESS COOLING 

Adiabatic dry coolers are an efficient method to free 

cooling and process cooling.

Reaching 10F of the ambient for a dry cooler is one 

option.  Using adiabatic systems enable the solution 

to cool at even closer approaches since evaporative 

cooling uses an approach associated with the wet 

bulb.
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APPLICATIONS

SPLIT CHILLERS

Using an adiabatic condenser (direct refrigerant) simplifies system installation and offers 

excellent system efficiency.
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APPLICATIONS

DATA CENTERS

Dry coolers are an excellent back up to traditional 

data center cooling.  In the event the data center 

loses water, then a dry cooler ensures some cooling 

performance.

Adiabatic coolers are able to reach server cooling 

temperatures due the wetting of the adiabatic pads 

reaching approaches closer to the wet bulb.
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APPLICATIONS

VARIABLE REFRIGERANT FLOW

Using adiabatic coolers works well as the heat 

rejection for a VRF system.

Evaporator EvaporatorEvaporator



Title   •   Author •   Date Slide 43 of X© Güntner GmbH & Co. KG Slide 43

APPLICATIONS

WATER SOURCE HEAT PUMPS 

Water source heat pumps are viable applications.  

Using a source that is dry and/or able to use adiabatic 

technology is an attractive alternative to traditional 

cooling towers and other technology.

Heat Pump Heat PumpHeat Pump

Pumps

Heat Source
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WHY ADIABATIC COOLING

Summary

▪ Water savings typically 60% to 90% (+) vs 

evaporative towers/coolers/condensers

▪ Energy efficiency

▪ Minimize water usage

▪ Reliability

▪ Simple effectiveness of dry cooler

→ Minimal maintenance

→ Eliminate water treatment

→ Minimize winterization concerns

▪ Mitigate risk of Legionella
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WHY ADIABATIC COOLING

Summary

Open 

Cooling 

Tower

Closed 

Cooling 

Tower

Dry 

Cooler

Adiabatic 

Cooler
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www.guntnerus.com 
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