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Munters history of innovation includes 
products developed for heat transfer, humidity 
control and evaporative processes.  These 
products often provide efficient solutions for 
challenging air treatment scenarios.  One 
example is the concept of using air-to-air heat 
exchangers to harness the cooling potential 
of ambient conditions while retaining a clean 
and controlled data center environment.  This 
concept called “Indirect Air Side Economizer” 
or “IASE” for cooling data centers was 
pioneered by Munters in 2007 using a polymer 
tube heat exchanger that was invented in 1997. 
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Illustration:  The concept of IASE originated in the mid 70’s with heat exchangers cooling large DC motors in dirty coal mines.  It 
continued with cooling remote mounted electrical enclosures for telecom in the 90’s.  By 2007, data center cooling was looking 
more like process air cooling making the IASE concept a simple and viable energy efficient solution. 

Innovation & Achievements

Carl Munters named ASHRAE Pioneer of Industry. Carl Munters was honored in November 2016 by 
ASHRAE for making milestone contributions to the growth of air conditioning, heating, refrigeration and ventilation. 
Individuals like Carl Munters who are inducted into the Pioneers of the Industry classification, have shown evidence of 
distinction, either technically or academically.

››1923 : Absorption cooling cycle refrigerator

››1950’s: Desiccant based dehumidification and Energy Recovery Rotor (Heat 
Wheel)

››1950’s: Media for direct evaporative cooling (GLASdek™)

››1981: Welded plate heat exchangers for high temperature applications 
(Thermo-Z)

››1993: Heat pipe heat exchanger – unique design with individually charged one 
piece aluminum tubes.

››1997: Polymer tube heat exchanger for indirect evaporative cooling (EPX and 
Oasis).

››2001: First Data Center Cooling system installed with indirect and direct 
evaporative cooling (100% outside air unit)

››2007: Invented the concept of IASE (Indirect Air Side Economizer)for cooling 
data centers

››2015: 260 KW simulated data center test chamber installed at Munters Belgium

››2017: Prototype and validation process for project “Goldfish”, a NEW  
waterless solution for cooling data centers

Munters Innovation Time line:
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exclusively dry or with a combination of dry (during cooler 
ambient conditions) and wet (evaporatively, during warmer 
ambient conditions) to reject 
data center heat to ambient 
air without the introduction 
of outdoor air into the data 
hall. Dry solutions cool the 
process air toward ambient 
dry-bulb temperature while 
the wet (indirect evaporative 
cooling) solutions cool the process air towards ambient wet-
bulb temperature.  The approach of process air to ambient 
conditions is called heat exchanger effectiveness.  Munters 
typically achieves up to 70% or better heat transfer effectiveness 
either dry (approach to DB) or wet (approach to WB).  With 
our indirect solutions, we can often satisfy data center cooling 
demands with no mechanical refrigeration deployed for most 
annual operating hours. In some cases, usually dry and cooler 
climates, our wet heat exchanger solutions can eliminate the 
need for DX cooling completely.  

When choosing a Munters cooling solution,there are a 
variety of considerations, including past experience, ambient 
design conditions, space operating envelope, and a balance 
between efficiency, cost and reliability.  Some large enterprise 
customers utilize direct air-side economizers, usually with direct 
evaporative cooling active during warm ambient periods. 
These data centers operate in a larger allowable temperature 
and humidity envelope. Other customers require more precise 
space control and are more sensitive to ambient pollution and 
humidity extremes, requiring a closed loop cooling solution. 
Closed loop cooling may also incorporate the benefit of air-side 
economization using an air-to-air heat exchanger. Ambient air 
(scavenger air) is drawn through one side of the heat exchanger 
while the hot return air from the data hall (process air) passes 
over the opposite side of the heat exchanger. Thus cooler 
scavenger air extracts heat from the process air, but the two air 
streams are completely segregated. 
Munters provides solutions for both direct and indirect 
economizer solutions.   For the indirect economizers we 
utilize a variety of air-to-air heat exchangers that work either 

"

"

Data Center Cooling Technology 

 Based on nearly 50 years of air to air heat exchanger experience and over 15 years of data center cooling experience, we prefer to utilize heat 
exchangers with minimum maintenance, minimum air leakage, and no moisture transfer between process and scavenger air.  For our wet solutions, 
we utilize a corrosion resistant heat exchange surface that manages scale and provides positive water containment.

Assumptions:  •1.  ITE Temperature Rise = 22°F, •2.  External process, air duct Static Pressure = 0.5”W.C.  •3.  N+0 Unit Operation (Critical Mode)   •4.  TMY3 Weather Bin Data in 2°F Bins

Indirect Air-Side Economizer:
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Both dry and wet cooling approaches 
offer excellent performance with 
annualized pPUE’s in the 1.1-1.2  
range depending on location and 

operating temperatures.
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Wet Solution: 
Polymer Tube Heat Exchanger with Indirect Evaporative Cooling (Oasis™)
On cold and cool days, the Oasis heat exchanger operates 
dry and simply acts an air-to-air heat exchanger. Scavenger 
air indirectly cools the data center air through normal heat 
exchange, without the use of any water. The EPX polymer 
tubes have been extensively applied in both extreme northern 
climates and southern hot and humid climates. Once the 
ambient temperature rises to a certain point, the Oasis heat 
exchanger will not be able to provide enough cooling while 
operating in dry mode. When this happens, water is pumped 
from the sumps(internal or external) to the air handlers spray 
nozzles that wet the outside surface of the Oasis EPX heat 

 At Munters, we are committed to continual product development to help our customers achieve data center cooling and 

humidification efficiently, reliably and economically. 

Munters energy efficient Oasis™ IEC wet and dry solutions are installed in a wide variety of data centers across North 

America, Europe, Asia and Australia. These configurable systems circulate the primary air from the white space through 

heat exchangers which are cooled using a combination of outdoor air movement and evaporation. In addition we also 

offer a direct evaporative solution. When it comes to Data Centers, Munters globally currently cools over 851,000 MW 

of rejected heat while achieving low partial PUE results, CO2 emissions & high energy savings helping you to achieve 

“Your Perfect Climate”.

Munters PVT Wet Solution Polymer Tube Heat Exchanger

exchanger tubes, cooling them with a thin film of water. The 
scavenger air evaporates water on the exterior of the tubes, 
which causes heat to be extracted from the recirculating data 
center air flowing internal to the tubes. In this evaporation 
mode, the Oasis heat exchanger will be able to cool the 
recirculated air against ambient wet bulb thus providing 
cooling even when ambient temperature is very high. 
Typically, the integral DX cooling is down sized significantly or 
in some cases completely eliminated. For installations in humid 
conditions, it is not unusual to see 25 tons of refrigeration for a 
400 KW Oasis system.
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ASHRAE Transactions

ABSTRACT

This paper explores how barometric pressure, air te
mper-

ature, and air te
mperature difference affect any sensible cool-

ing process. I
n data centers, t

he equations presented apply to

the heat rejection that occurs w
ithin air-cooled servers and air-

handling units u
sed to remove the heat fro

m the building. In this

paper the focus will b
e on the air handlers, h

owever the same

equations are applicable to the servers 

The purpose of this paper is s
olely to bring together in one

place some relevant equations, ta
bles, a

nd graphs th
at will

assist
 engineers th

at are designing or evaluating sensible heat

rejection systems. To be clear, th
e equations presented in this

paper are applicable only when there is no moisture condensed

in the cooling process. 

•
A small change in air handler or server operating delta t

(t) fr
om 20°F (11.1°C) to

 22°F (12.2°C) re
sults i

n a

reduction of 9.1% in required cooling airflo
w for the

respective air handler or server.

•
Most cities experience normal drops in barometric pres-

sure during the year equivalent to a 500 to 1000 ft

(152.4 to 304.8 m) increase in altitu
de, resulting in the

need for cooling air to
 increase by 2% to 3.5%.

EQUATIONS DEFINING THE PROCESS

Referring to Figure 1, the following equation applies for

a completely sensible heat load (q) generated by servers and

incidental sources (li
ghts, p

eople, tra
nsmissio

n loads, etc) at

steady state:

(1)

= mass fl
ow rate of dry air (lb

 dry air/h)

cp 
= specific heat of air (B

tu/lb dry air · °
F)

t r 
= temperature of return air (°

F, average)

t s 
= temperature of supply air (°

F, average)

C10
= 3412.141286

From Equation 1, it is
 apparent that heat is t

ransported by

mass fl
ow. However, fa

ns are volume movers, a
nd volume is

a function of both temperature and pressure. Further, th
e work

performed by a fan transporting air (E
quation 8) is d

etermined

from volumetric flow. Thus engineers m
ust w

ork with mass

flow when computing heat tra
nsfer and volume flow when

computing the power needed to circulate the air th
at tra

nsports

the heat.

From Equation 1 the mass fl
ow rate of dry air is 

computed

as:

(2)

The volumetric rate of flo
w (Q) is 

defined as:
(3)

Qx 
= volumetric flow rate of x, where x applies to either

supply or return air (A
CFM)

vx
= specific Volume of air x, where x applies to either 

supply or return air (ft
3 /lb dry air) =

 C1 (tx + C2) 
· 

(1 + C3Wx)/
p (ASHRAE 2009)

tx 
= dry-bulb temperature of x, where x applies to either 

supply or return air (°
F)

Wx 
= humidity ratio of x, where x applies to either supply or

return air (lb
 water/lb dry air)

q
m
· c p

t r
t s–
 C 10

=

 kW

m
·

m
· qC 10

c p
t r

t s–







=

Q x
m
· v x

C 7
=

The Impact of Barometric Pressure, 

Temperature, and Operating Temperature 

Difference on Air-C
ooled Data Centers

Keith Dunnavant, PE

Keith Dunnavant is a
 manager of Data Center Cooling Solutions with Munters C

orporation, Buena Vista, VA.
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State
Point

Summer - Design Summer - Mild Full Economizer (Ambient WB) Winter - Design

DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM

3 87.9 66.5 61,450 79.2 63.7 60,468 75 62.3 60,000 75 62.3 60,000

4 (S/A) 75 62.3 60,000 75 62.3 60,000 75 62.3 60,000 75 62.3 60,000

5 (O/A) 105 83 54,780 85 70 54,382 78 63.5 54,127 20 17 19,297

6 86.4 83.8 53,563 76.8 75.9 53,563 72.4 71.5 53,563 87.2 53.4 22,000

Polymer Tube 
Exchanger

Outdoor Air

Supply Air 97°F - Return Air

Polymer 
Heat Tube 
Exchanger

14

3 2

5

6

•70-80% approach to ambient wet bulb 
for maximum “economizer cooling”

•Reduce or eliminate mechanical 
cooling

•Positively contains water to the 
scavenger side of heat exchanger

•0.1% air leakage rate at operating 
differential pressure (1 CFM / 1000 
CFM)

•Polymer and stainless steal construction 
to prevent corrosion

•Munters patented heat exchanger 
with elliptical profile polymer tubes 
maximizes heat transfer and flexes 
during normal operation, shedding 
scale deposit

Benefits

Exhaust Air

99°F Air

• Dry operation below 40 deg. F (depending on operating parameters)

• Evaporatively cooled condenser for improved DX operation

• 50-100% reduction in peak mechanical cooling load (DX)

• 30-60% reduction in peak operating KW (vs. dry solutions)

• Annualized Mechanical PUE 1.1-1.15

• The most efficient packaged cooling system available

Munters Oasis™ indirect air-side economizer unit 
consume water in an evaporative process to cool the 
data center against ambient wet bulb, which creates the 
greatest economizer cooling potential. 
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Plate Heat 
Exchanger

Plate Heat 
Exchanger

Dry Heat Recovery - Plate Heat Exchanger

Dry Solution: 
Aluminum Plate or Heat Pipe Heat Exchanger with Sensible only Heat Transfer

For facilities that do not want to use water, our sensible 
heat exchanger solutions provide full economizer cooling 
up to an ambient condition 30 Deg. F below the hot return 
air temperature from the data center (dependent upon heat 
exchanger effectiveness).  Above this point, DX operation 
is required to trim cool the supply air to target temperature.  
Economizer cooling will continue to contribute up the point 

that ambient condition equals the hot return temperature, 
thus maximizing energy savings.  Whenever the ambient 
temperature is above the hot return temperature, the DX 
system will provide all of the cooling. Typically dry solutions 
require full sized DX systems as there is no load reduction on 
hot days

•50-70% approach to ambient dry 
bulb for maximum “economizer 
cooling”

•Less than 0.2% air leakage at 
operating differential pressure (2 
CFM / 1000 CFM)

•No moving parts for maximum 
reliability and minimum 
maintenance

•Minimum filtration required for 
scavenger air (air passages 
transport particulate very well)

•Economizer savings available 
when ambient temperature is less 
than data center hot air return 

Benefits

State
Point

Summer - Design Summer - Mild Full Economizer (Ambient DB) Winter - Design

DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM DB (°F) WB (°F) ACFM

3 99 69.9 62,699 92.5 68.0 61,964 75 62.3 60,000 75 62.3 60,000

4 (S/A) 75 62.3 60,000 75 62.3 60,000 75 62.3 60,000 75 62.3 60,000

5 (O/A) 105 83 0 85 70 37,984 48 48 36,000 20 17 18,500

6 - - 0 95.5 72.9 38,716 86.3 62.9 38,716 89.8 54.4 21,192

Outdoor Air
Supply Air 97°F - Return Air

14
5

3 2 99°F Air

6

Exhaust Air

• Full economizer cooling achieved 30-50 degrees below data center 
temperature

• Full DX operation only during occasions when ambient air is hotter than the 
data center (maximum economizer operation)

• Condenser is decoupled from scavenger air for increased efficiency and control

• Typically, no reduction in peak mechanical cooling load (DX)

• Annualized Mechanical PUE 1.15-1.20

• The most efficient packaged “Dry” cooling system available

Munters Dry Solution Indirect Air Side Economizers use 
efficient air-to-air heat exchangers to harness the cooling 
potential of ambient temperature. 
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Figure 3
Return airflo

w versus room load (kW). Return air temperature = 37.8°C (100°F). Altitude = sea level.

Figure 4
Return airflo

w versus altitude. Room load = 100 kW. Return air temperature = 37.8°C (100°F). 

System Power and Controls Panel:

Packaged System:

Refrigeration:
• Single or Multiple scroll compressors with variable capacity lead compressor

• Refrigerant suction and discharge pressure monitored 

• R-410a or R-134a refrigerant

• Electronic expansion valves integrated with unit controls

• IEC solutions utilize an evaporatively cooled condenser coil for enhanced 
refrigeration efficiency

• Variable speed condenser fans for head pressure control

• Evaporator and Condenser coils selected for optimal system efficiency

• Optional: temperature controlled Crankcase heaters and compressor vestibules, 
isolating compressor noise

• Thermally broken R-16 foam panel casing

• IEC solutions include all welded stainless steel sumps / scavenger air intake 
sections

• Integrated Heat Exchangers: Polymer tube (IEC designs), aluminum plate and 
heat pipe (dry designs)

• Optional Packaged DX including scroll compressors with variable capacity lead 
compressor 

• High efficiency process and scavenger fans, direct drive with either EC motors 
or AC motors with VFDs

• Recirculation air filter options: MERV 8, MERV 11, or MERV 13 with other custom 
options available

• Scavenger air intake filters: Permanent, cleanable mesh

• Optional: supply and return air isolation dampers with direct coupled actuators, 
low ambient scavenger air dampers (natural convection control), integrated or 
stand-alone make-up air systems with humidification and/or dehumidification, 
unit certifications for seismic and wind

Features and Options

• Single point power connection standard

• BMS integration with VFDs & EC motors standard

• Units programmed for rapid restart after loss of power

• Flexible BMS interface protocols including BACnet, Modbus

• Touchscreen LCD control interface 

• Optional: dual power feeds with ATS, control power UPS, phase/voltage 
monitor and/or power meters, LED lighting for interior (control and electrical 
panels) and exterior, installation of customer furnished controls (programming 
by customer), water leak detectors, supply and/or return air smoke detectors 
and make-up water flow meters
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Figure 4
Return airflo

w versus altitude. Room load = 100 kW. Return air temperature = 37.8°C (100°F). 

Mounting Configurations:
Roof Mount

Roof mount configurations can be steel or curb mounted.  Curb 
mounted versions can include a base-frame that is designed to 
self flash over the roof curb for ease of installation.  Utilities can 
be routed from below or above the roof line through factory 
provided chases and penetrations.  Munters’ standard all welded 
stainless steel floor includes an upturn flange around all openings 
and unit perimeter to minimize the risk of water entering the data 
center.

Perimeter Mount

Perimeter mount configurations include supply and return air ducts 
on the same end.  Typically, either a bottom plenum (shown) or 
top plenum routes air to or from the data center.  Units can be 
grouped side by side to optimize layout.

Indoor Mount

Indoor mount is suitable for single or multi-story installations. 
Multi-Story configurations have become more popular for 
data center owners with limited real estate.  Munters provided 
plenum’s route scavenger air and process air as needed.  All unit 
sections are designed to fit efficiently in a container for global 
deployment.  Units can be grouped side by side to optimize 
layout.  
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GLASdek® IV

Munters latest generation of fire rated evaporative cooling media 
for the North American market, GLASdek IV, is stronger and more 
durable than ever before. It has improved resistance to harsh, 
high purity water and is available with an upgraded TUFedg 
coating (optional). 

Cooling Media: 

Direct Evaporative Air-Handling System:

Munters DASE (Direct Air-Side Economizer)

Munters manufactures complete direct air-side economizing air-
handling systems that utilize direct evaporative media for cooling 
data centers. These systems are usually installed in dry or mild 
climates with clean ambient air. During cooler ambient conditions, 
outdoor air is mixed with warm return air to achieve the desired 
supply condition. During such conditions it is possible to use the 
evaporative media to provide the required humidification. During 
warm ambient conditions these systems deliver 100% outdoor air 
to the data hall, cooled by the evaporative media, and all of the 
hot air from the servers is exhausted.

•A stronger/ more rugged 
product

•More tolerant of water 
quality variations

•GREENGUARD Gold 
Certification

•Improved fire rating, UL 900

•Available ½ inch TUFedg® 
coating

• Available 4”, 6”, 8” and 12” 
deep

Cooling and Humidification Products: 

Munters FA6™ Evaporative 
Humidifier/Cooler is available in a 
wide variety of sizes and is designed 
to provide easier maintenance at 
a lower cost than custom WETdek 
solutions.

The WETdek® evaporative cooling 
modules are completely custom and 
allow Munters to meet exact project 
requirements

Munters Humimax™ is a series 
of standalone humidifiers. Units are 
available in (3) different sizes for 
space or plenum* mounting 
(*model 5000 & 10000 only)

Munters patented MRM™ was 
invented to conserve water. Mineral 
Removal Media (MRM) is a disposable 
evaporative pad, installed upstream of 
the primary evaporative process, that 
uses the system bleed water to provide 
beneficial evaporative cooling. Systems 
using MRM have nearly zero wasted 
water sent to sewer.
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“Munters takes a “project based” approach to managing Data Center accounts.  The Munters Data Center project support 
team, consisting of Application Engineers, Project Managers, and Service Specialists, are committed to project 
success from conception to completion.  Munters assigns a dedicated Project Manager (PM) to every Data 
Center Project to serve as a single point of contact/responsibility throughout the entire Project Life Cycle. Our 
Data Center Service Specialists are experts with Munters equipment in Data Center applications. Our team 
is focused on understanding our customer’s perspective in order to provide the highest quality support while 

adhering to Munters’ Core values”.

Dedicated Project Manager (PM) assigned to every 
Data Center Project.  The PM serves as a single point 
of contact responsible for project delivery to our 
customer.

Project specific schedule for customers to track 
manufacturing progress and plan factory visits, 
testing, and equipment delivery.

Customer liaison to Munters Engineering, Production, 
Quality, and Service to ensure project success.  

Creates project specific documentation including 
Factory Acceptance Test (FAT) Scripts, Rigging and 
Installation Instructions, IOM’s, Start-Up Checklists, 
and Training Plans (if necessary)

Oversees the implementation of project field activities 
including Equipment Delivery and Installation, Levels 
3/4/5 Testing, Training, and Warranty Work

Michael Gantert Commercial Director - Americas

Americas Service Team consisting of 60+ 
Technicians, including trained Data Center service 
specialists to support Data Center Projects.

Dedicated Team of Technical Support, Parts 
Specialists, Service Sales, and Field Technicians

Project Field Support options include Delivery/
Installation Supervision, Level 3 Start-Up 
(Required), Level 4 Commissioning Support, Level 
5 Integrated Systems Testing (IST) Support, and 
On site Training.

Preventative maintenance options include 
extended warranties, routine maintenance 
and inspections, technical support with remote 
monitoring, retrofits, and critical spare parts 
packages.

24/7/365 Technical Support Helpline

Project Management

Service

Project Management and Service
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Sustainable value creation - We create a 
sustainable and lasting value in all things we do.

Passion for results -  We deliver what we promise 
and strive to be the best.

There is always a better way - We are innovative 
and improve continuously.

Team spirit - We honor different perspectives, 
share ideas and common goals globally.

“Our” Core Values

Our Vision: “Your Perfect Climate”
 
Our Mission:  
Munters’ vision is to be a globally leading supplier of energy efficient solutions for air treatment and 
climate control technologies. 
 
Our Philosophy:  
Munters is committed to investment in 
research and development to continually 
bring to market new innovations that most 
efficiently accomplish air treatment goals 
for cooling and humidity control.

Philosophy 
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Manufacturing Locations

Global Locations

Munters is a global 
leader in energy 

efficient air treatment 
and climate solutions. 
Using innovative 
technologies, Munters 
creates the perfect 
climate for customers 
in a wide range 
of industries, the 
largest being the 
food, pharmaceutical 
and data center 
sectors. Munters has 
been defining the 
future of air treatment 
since 1955. Today, over 
3,500 employees carry 
out manufacturing, sales and 
service in more than 30 countries. 
Munters reports annual net sales in 
the region of SEK 6 billion and is listed on 
Nasdaq Stockholm.

Logistic and Assembly Hub

Sales and Service offices

Covered remotely or by partners

Headquarters: Brentford, UK and Kista, Sweden

Munters Today
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Australia Munters Pty Limited, Phone +61 2 6025 6422, Fax +61 2 6025 8266, Austria via sales organization in Germany, Brazil Munters Brasil Industria 
e Comercio Ltda, Phone +55 41 3317 5050, Fax +55 41 3317 5070, China Munters Air Treatment Equipment (Beijing) Co., Ltd., Phone +86 10 80 481 121, 
Fax +86 10 80 483 493, Denmark via sales organization in Sweden, Finland Munters Oy, Phone +358 9 83 86 030, Fax +358 9 83 86 0336, France 
Munters France S.A., Phone +33 1 34 11 57 50, Fax +33 1 34 11 57 51, Germany Munters Euroform GmbH, Phone +49 241 89 00 0, Fax +49 241 89 
00 5199, Indonesia Munters, Phone +62 21 9105446-7, Fax +62 21 5310509, Italy Munters Italy S.p.A., Phone +39 0183-52 11, Fax +39 0183-521 333, 
Japan Munters K.K., Phone +81 3 5970 0021, Fax +81 3 5970 3197, Kingdom of Saudi Arabia and Middle East Hawa Munters, c/o Hawa United Cooling 
Syst. Co. Ltd., Phone +966 1 477 15 14, Fax +966 1 476 09 36, Korea Munters Korea Co,. Ltd, Phone +82 2 761 8701, Fax +82 2 761 8777, Mexico 
Munters Mexico Phone +52 722 270 40 30, Fax +52 722 270 41 95, Norway via sales organization in Sweden, South Africa and Sub-Sahara Countries 
Munters (Pty) Ltd, Phone +27 11 997 2000, Fax +27 11 608 3501, Spain Munters Spain S.A., Phone +34 91-640 09 02, Fax +34 91-640 11 32, Sweden 
Munters Europe AB, Phone +46 8 626 63 00, Fax +46 8 754 56 66, Switzerland via sales organization in Germany, Thailand Munters (Thailand) Co. Ltd., 
Phone +66 2 645 2708-12, Fax +66 2 645 2710, United Kingdom Munters Ltd, Phone +44 845 644 3980, Fax +44 845 644 3981, United States Munters 
Corporation  , Phone +1 800 843 5360, Export & other countries Munters, Phone +46 8 626 63 00, Fax +46 8 754 56 66.

Munters Corporation 
Tel: (800) 843-5360   E-mail: datacenters@munters.com   

www.munters.com/datacenters
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Connect with us on Social Media

 

 

 

Neil Yule
President Munters Data Center Division
Responsible for Munters Group €100m Data 
Center Cooling business 25 years experience 
in sales and business development for cooling 
& ventilation technologies including 10 years in 
Data Center Cooling.  

 

Frank Pellegrino 
Director of Finance
15 years of experience in the finance and 
accounting industry including the previous 5 
years in various finance and compliance roles in 
Munters.  

Hans Godden
Director/ Global Product Management
Responsibilities are to manage & support 
Munters’ product portfolio at the various 
production & sales entities around the world with 
focus on the Data Center & Telecom Market

 

Keith Dunnavant
Vice President of Sales - Americas
27 years of HVAC engineering and sales 
experience, including extensive work with 
custom air-handling solutions utilizing air-to-air 
energy recovery, dehumidification, precision air 
conditioning and evaporative cooling. 17 years 
experience in Data Center Cooling. 
 

 

Paul Dinnage
Vice President Innovation & Technology
30+ diverse years of experience in Munters 
R&D, Engineering, and Operations Management 
Roles. V.P. Technology Munters Group during 
1997 Munters IPO. 
Hold over 20 patents and patents pending with 
Munters. 

Michael Gantert 
Commercial Director - Americas
15 years of experience in Project Management, 
Engineering, and Service in the Construction and 
Manufacturing industries. Developed several 
processes to support the Munters Data Center 
business, including the concept of Data Center 
Project Management.

Data Center Leadership

Mike Herwald
Senior Sales Manager- Americas
23 years of experience engineering and 
promoting HVAC equipment with air-to-air heat 
exchangers and dehumidification capability for 
commercial, industrial and data center markets.  

Tiffinay Burgess
Marketing Manager - Americas
11 years of experience in Marketing, Design and 
Project Management at Munters. Responsibilities 
are to manage Munters Data Center marketing 
activities.


