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WHY ADIABATIC COOLING?

Traditional Cooling Tower

*Rejects heat though evaporation of water wam, -} 4 o
*Energy efficient when well maintained out | mall
/ Distribution system

*Allows lower water temperature based on wet bulb Hot water in
tem el‘ature | Spray nozzles
g /I; /IR\-\ /IE /lk\-\ /|£

«Open system requires water treatment

Diry air in -
A o
— - —

' ' ' ' wiater flow
Cold wwater ot

Counterflow type design
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http://upload.wikimedia.org/wikipedia/commons/8/84/Counterflow_diagram.PNG

WHY ADIABATIC COOLING?

Heat Rejection Methods

Traditional Dry Cooler
*Minimal maintenance

Leaving fluid temperature based on dry bulb
temperature

Slide 5



WHY ADIABATIC COOLING?

Air Cooled Water Cooled
Heat Transfer Medium  Air Water
Fluid Temperatures Dependent on dry bulb  Dependent on wet bulb
temperature temperature
Fan Energy High Low
Requirements
Footprint Larger Smaller
Maintenance Minimal Extensive
Water Treatment No Yes
Required
Water Consumption None High
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Heat Transfer
Medium

Fluid
Temperatures

Fan Energy
Requirements

Footprint
Maintenance

Water Treatment

Required

Water
Consumption

WHY ADIABATIC COOLING?

Air Cooled
Air

Dependent on
dry bulb
temperature

High

Larger
Minimal
No

None

Water Cooled
Water

Dependent on
wet bulb
temperature

Low

Smaller
Extensive
Yes

High

Adiabatic
Air and Water

Co-dependent on
dry bulb and wet
bulb

Middle

Middle
Minimal
No

Low
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INDUSTRY TRENDS

« Water Scarcity

» Cost of Water

« LEED

* Legionella concerns

« Water quality

* Minimize maintenance
* Energy efficiency




ADIABATIC COOLING SYSTEM

Summary of Audits of 30 Large Facilities with
Cooling Towers in Downtown Fort Worth Texas

Water Management , Inc.
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ADIABATIC COOLING SYSTEM
A Large Hospital in Arizona

Domestic Food
41% Service
i
Medical
= 1 Equip.
1%
Cooling \ -
e Irrlg?tlon
49% %
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ADIABATIC COOLING SYSTEM

Grocery Store Water Use
In California

Pacific Institute

Kitchen Irrigation
9% 3%
17% Tower
49%

Other
22%




WHY ADIABATIC COOLING?

Map released: April 22, 2021

Data valid: April 20, 2021

Alaska
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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

Atlanta, Ga. | ‘ ‘ ' ' ' ‘ ; ; ; i : ' ' @9.04
Seattle, Wash. o [$23.48] —
San Francisco,... $18/21|
Portland, Ore. $15.75]
Boston, Mass. 515.42
Austin, Tex. $14.27]
San Diego, Calif.
New York, N.Y.
Los Angeles, Calif. |
Washington, DC |
Pop weighted Avg. 7# $9.81]
Arithmatic Avg. |$9.44
Las Vegas, Nev.
Sacramento, Calif.
Denver, Colo.
Chicago, lIl.
Mesa, Ariz.
El Paso, Tex.
Wichita, Kans.
Memphis, Tenn.
Omaha, Nebr.
Fresno, Calif.
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WHY ADIABATIC COOLING?
Cost of Water

2018

Daclining
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WHY ADIABATIC COOLING?

USA Today Survey of 100 municipalities

1 in 4 residential water bills have doubled in the past 12 years

BINGHAMTON

+143%
NEW YORK
CLEVELAND +151%
SIOUX FALLS @ +130% o
+140% = | ®
| ® @ PHILADELPHIA
WATERLOO BALTIMORE 09 +164%
+145% oL WILMINGTON
WICHITA® +200%
+153%
2 ATIANTA® @ AuGusTa
+233% +141%
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WHY ADIABATIC COOLING?
Cost of Water

.
Water and Sewerage Maintanence vs. All Items CPI
300
250
200
150
1984 1985 1956 | 1987 1588 | 1939 1590 | 1991 1992 | 1993 1594 | 1995 1996 1997 1593 | 1999 2000 2001 | 2002 | 1003 2004 | 2005 | 2006 1007 2008
—ister| 100 | 106 | 112 | 118 | 124 | 132 | 140 | 151 161 | 170 | 178 | 184 | 191 | 196 | 208 | 207 | 213 | 219 | 237 | 2385 251 | 265 | 278 | 200 | 310
-—ﬁll | 100 .10-1 | 105 | 109 | 114 | 119 | 126 | 131 135 | 13% | 143 | 147 .l!‘i | 154 | 157 | 160 | 186 | im0 | 173 | i .18.! | 188 | 194 | 200 | 207

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

Y2 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)
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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 ASHRAE Guideline 12-2000

= Warm water (77-108 °F) ®
= Sediment
Common form of transmission SIANnAn“

= |Inhaled respirable droplets (1-5 micrometers in

diameter)
. L <IN
Cooling towers and @" ‘-@
evaporative ﬁl yy
condensers specifically ———
listed in ASHRAE World Health
Standard 188-2015 orgamzatlﬂ'n ANSI/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

" ' -
a2
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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

[] Midlatitude Dry
(Steppe]

[1 Desert

[ Mediterranean

[ Subiropical Humid

B Marine West Coast

[ Continental Humid

[ Subarctic Continental

] Tundra

[] Ice Sheat

[ 1 Highlands
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ADIABATIC COOLING SYSTEM

Comparison of Cities for Adiabatic Cooling: Relative Capacity & Water Use Hours

W Annual Water Use Hours (less is better, often <15%)

([T

M Relative Equipment Capacity (higher is better, requires less capital)
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ADIABATIC COOLING SYSTEM (ACS)

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

- 110

C. 98°F (36.7°C) dry bulb
83°F (28.3°C) wet bulb

g
Grains water vapor per pound of dry air—absolute humidity

\ / - 70
AN €0
< .
. oed‘e} z Greater Wet Bulb > ™
o A )<§ Depression Affords Greater o]

3 L1 Effect of Pre-Cooling Air >< B

5 />§/ >/ 20
Eﬁ:ﬁ§ §/><.—-————>< - P ~t

35 40 45 S0 55 60 65 70 75 80 85 90 o5 100 105 10 115 120
Degrees Fahrenheit—dry-bulb temperature
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ADIABATIC COOLING SYSTEM (ACS)

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

M

Grains water vapor per pound of dry air—absolute humidity

()
i S AP <\j
& § 4%/ g BN :
&)< §< “‘dj(:’\gv o L “
= ) s .
o= ég P )
Eg—éﬁggif></></<\ ] e

60 65 70 75 80 85 50 95 100 105 no 119 120
Degrees Fahrenheit—dry-bulb temperature
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ADIABATIC COOLING DELIVERY SYSTEM

Water Management

Away from coil -~ -
= . -
- =
On medium ..x.)
~ -
o |-
In coil direction - ~

\i7
51
&J,l
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ADIABATIC COOLING DELIVERY SYSTEM
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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

A Wetting A
Pads

Reliability
Cost

Misting

>

Adiabatic Efficiency
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ADIABATIC COOLING
Pad Efficiency

Saturation efficiency CELdek 7090-15 Pressure drop CELdek 7090-15
100
| a0 AN
1, FLER
» ﬂm Tim 150 ,g;’ 'l
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z ) ’
2 ok i Wi
gw 50 II 2 21
E X = y
g - £ 40 y AL 4
3 N, A [y
. S g RN
e £ (7
¥ i
\\. 20 / F'
N\ AU ;
60 b / [l .’
05 1 2 3 4 5 / A/
Air velocity [m/s] 10 7
J
VAN ¥
Seau
w— D=300 MM D=150 mm Risk of droplet 7
== D=200mm ===+ D=100mm (arey field) 5 /
05 1 2 3 4 5

Air velocity [m/s]

https://www.munters.com/globalassets/inriver/resources/products/coolers--humidifiers/1782-celdek-7090_15 gb.pdf
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https://www.munters.com/globalassets/inriver/resources/products/coolers--humidifiers/1782-celdek-7090_15_gb.pdf

AAAAAAAAAAAAAAAAAAAAAA

Weather Bin Analysis

A "

IA WJ




ADIABATIC COOLING SYSTEM

Dry Bulb (F) |Wet Bulb (F)
From To Average

« Typical Meteorological Year oo s
et (T|\/|Y) Data 98 | 100 64

15 48 7.0
CmETRET % | 98 62.3
67 14.7 17.0

R  Determine switch point 4 | 9% | 619

45 200 23.0

182 21.8 25.0 92 94 60.9

174 236 27.0

o o s based on: 90 | 92 60.4

465 28.7 33.0

299 298 35.0 88 90 59.5

295 316 37.0

s . Hours of water use 86 | 88 59.1

R . i 81 1 86 | 85
Temperature requirements T 8.1

370 418 51.0
336 433 53.0
283 44.7 55.0

St - Size constraints ot

270 493 63.0

EE AR  Adiabatic efficiency 76 | 78 | 559

69.0

206 53.0 710 74 76 54.8

173 54.0 73.0
184 54.8 75.0

79 55.9 77.0 7 2 74 5 4

161 56.9 79.0
148 575 810
150 58.1 83.0 70 7 2 5 3

194 58.5 85.0

110 59.1 87.0 68 70 52.6

101 59.5 89.0
CmETEE 66 | 68 51.8
23 61.9 95.0

EMETR T 64 | 66 50.5
62 64 49.3

1 644 | 1010
Slide 34
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COMPARISON WITH EVAPORATIVE COOLING

400 Ton System — Reno, NV

Annual Usage: hydroBLU™ Adiabatic Control
Annual water and energy cost:

B Dry Hours W Wet Hours Energy Use (kWh) Water Use (gal)

600 900,000
: 800,000

> ﬂ 700,000
H B 600,000

‘ B 500,000

FP. ?_j F.., yg‘ﬂ P‘q | ﬂ 400,000

Adiabatic: $12,200
Evaporative: $46,500

300,000 Annual Usage: Evaporative Unit
o 200,000

4 L 100,000

v & 0

3.0 7.0 17.0 27.0 37.0 47.0 57.0 67.0 77.0 87.0 97.0

AMBIENT DRY BULB (°F)

»
—
=
=}
= =
-
©
O
>
-
o
Q
o
-
=
(=]
po o

W Dry Hours Wet Hours Energy Use (kWh) Water Use (gal)

—

Cumulative Use (kWh or gallons)

600 4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
pX000X010'0
1,500,000
1,000,000
500,000
0

8

8

Power and Water Rates:

Electricity rate $0.09
Demand charge $9.25
Water & sewage $9.47
Water treatment $4.00 g

8

Hours per Year (Hours)
s w
8 8

Cumulative Use (kWh or gallons)

-3.0 70 17.0 27.0 37.0 47.0 57.0 67.0 77.0 87.0 97.0
AMBIENT DRY BULB (°F)
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COMPARISON WITH EVAPORATIVE COOLING
RESOURCE CONSUMPTION

Annual Usage: hydroBLU™ Adiabatic Control Madison 200 Ton System

= Dry Hours B Wet Hours Energy Use (kWh) Water Use (gal) Annual water and energy cost:

600 900,000
800,000
o8 | 700,000
400 m 600,000
500,000
30 B | s\.,“ 400,000
200 i [”lﬁ Tl P 300,000
M | i . WL 200,000
T n 100,000

0 0

-27.0-17.0 7.0 3.0 13.0 23.0 33.0 43.0 53.0 63.0 73.0 83.0 93.0
AMBIENT DRY BULB (°F)

Adiabatic: $8,665
Evaporative: $29,196

Annual Usage: Evaporative Unit

W Dry Hours Wet Hours Energy Use (kWh) Water Use (gal)

100

o
A
3
o
I
£
©
O
>
A
[
Q
o
-
=
(=]
==

2

2,000,000

Cumulative Use (kWh or gallons)

8

1,500,000

8

1,000,000

8

500,000

g

Power and Water Rates:

Electricity rate $/ kWh :
Demand charge $/kw / mo. _ - 7.0 3.0 13.023.0 33.0 43.0 53.0 63.0 73.0 83.0 93.0
Water & sewage $/ kgal 27.0 17.0
Water treatment $/ kgal

Hours per Year (Hours)
w
8

o

0

Cumulative Use (kWh or gallons)

AMBIENT DRY BULB (°F)
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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

Chilled Water System

MAESENNNNNEURNNDEN
= lod A o

Cooling Tower

Chited Woter Pumps
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APPLICATIONS
FREE COOLING / PROCESS COOLING

Adiabatic dry coolers are an efficient method to free

cooling and process cooling. Common Free Cooling System

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

li h iated with th |
gﬁ?bl_ng uses an approach associated with the wet “

Fluid Cooler Located Outside
_(X Diverter
Valve

Chiller

Tank with Evaporator

Figure 2. Employing a free cooling process design a facility can save money by reduc-
ing utility consumption and saving energy.
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APPLICATIONS

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.

Slide 41



APPLICATIONS
VARIABLE REFRIGERANT FLOW

Using adiabatic coolers works well as the heat
rejection for a VRF system.
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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.

Pumps

Heat Source
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WHY ADIABATIC COOLING

Summary
= Water savings typically 60% to 90% (+) vs = Reliability
evaporative towers/coolers/condensers = Simple effectiveness of dry cooler
= Energy efficiency - Minimal maintenance
= Minimize water usage - Eliminate water treatment

- Minimize winterization concerns

= Mitigate risk of Legionella
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WHY ADIABATIC COOLING

Summar
Open . .
Coglin CCIosl_ed Dry Adiabatic
9 ooling Cooler Cooler
Tower Tower
Low-temperature cooling water @ @ @ @ [ X X ] @ 00
No introduction of contamination @ 2000 299000 o000
Low energy consumption o0 0 200 o0 o000
Low water consumption . ] (Y X X | 00
No aerosols or vapour plumes @ ® 0000 o000
Low sound level @ o o0 000
Investment costs o000 00 @ @
(T not 5o goad 9909 @ oo
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THANK YOU VERY MUCH FOR YOUR ATTENTION

Your contact person:

Alex Schafer
Business Development Manager

Phone: +1 847 230 9728
Mobile: +1 224 407 7289
Email: alex.schafer@guentner.com

Address:

Guntner US LLC

3601 Algonquin Road Suite #925
Rolling Meadows, IL 60008
U.S.A.

Phone: +1 847 781 0900
Fax: +1 847 781 0901
Wwww.guntnerus.com
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