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Facing the future
Claudette D. Beyer 
President & CEO

W e are fortunate. HTRI 
membership continues to 
increase; proprietary contract 

services are in more demand. Requests 
for training and inquiries to technical 
support mirror our growth. As expected, 
this good fortune also creates myriad 
challenges, including having an adequate 
number of staff with the requisite skills 
and adequate time to focus on activities 
that provide maximum value and benefit 
to you, our members.

Over the past six months, we have 
pondered priorities to determine how to 
best serve our ever growing number of 
global customers. As I write this in early 
July 2013, HTRI membership is nearing 
800 member companies and 600 
Participating Affiliates in 60 countries 
throughout the world. We must carefully 
balance face-to-face interactions 
with our global membership with our 
commitment to quality personalized 
customer services, execution of our 
technical program, and development  
of software.

Business operations in most companies 
experience cycles of change. Twenty 
years ago we recognized that we had to 
revise our meeting and training practices 
in order to address our customer base 
beyond the borders of the USA. We 
discontinued the practice of two North 
American meetings per year and began 
routinely holding events in other regions. 

To support these meetings that included 
presentation of technical results and 
training, many staff have had to become 
road warriors. However, the number of 
global conferences have outpaced our 
available resources—time and money. 
We must make adjustments.

After extensive review of our current 
practices and the available technological 
means to communicate with you, we 
have decided to

 ¼ continue to conduct face-to-face 
training sessions around the world

 ¼ provide more technical information 
on our website in a “just-in-time” 
manner

 ¼ join Communication Committee 
(CC) meetings in person or via 
available technology 

 ¼ reinstate the Horizons Conferences 
(originally initiated in the mid-1990s)

   •  specific topic conferences held  
       in various global locations

   •  sessions with staff as well as                          
       guest speakers from industry  
       and academia 

 ¼ hold the Global Conference and 
Annual Meeting of Stockholders in 
North America

   •  two days of technical  
       presentations

   •  three days of training 

After each Global Conference, we will 
post selected presentations on our 
website. Throughout the year, we will 
increase our use of WebEx sessions 
to distribute technical information as 
it is developed. The net result will be 
timely access to technical updates for 
all members.

We face the future willing to make 
warranted changes. Best practices and 
fiscal responsibility are as essential 
to our future viability as the technical 
advances and product improvements. 

Thank you for your understanding and 
support while we ensure that we remain 
your first choice in all things heat 
transfer—now and tomorrow.

The net result  
will be timely 
access to 
technical 
updates for all 
members.
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HTRI has long been committed to 
understanding the fouling mechanisms 
that plague efficient process heat 
transfer. In 1994 we commissioned the 
High Temperature Fouling Unit (HTFU) 
to begin a continuous study of crude 
oil fouling. We expect to complete 
construction of our newest fouling test 
rig, the Rotating Fouling Unit (RFU), in 
the summer 2013. 

Unlike previous fouling experiments with 
the HTFU, those with the RFU  
will involve

 ¼ rotational flow  
(vs. intube or annular flow)

 ¼ a smaller volume capacity  
(2.8 liters vs. 30.3 liters)

 ¼ a shorter testing period  
(hours vs. weeks)

 ¼ a quicker turnaround time
 
Figure 1 illustrates the main 
components of the RFU: a pressurized 
vessel, a heated probe, a hollow cylinder 
connected to a stirrer, a band heater, 
and cooling coils with a cooling loop. As 
shown in Figure 2, we can easily open 
the vessel to sample the fouling deposit 
on the heated probe for  
chemical analyses. 
 
Although the unit has a small footprint, it 
is fully equipped with a data acquisition 
system that records temperatures and 
pressures of interest, as well as the shaft 
torque and rotation rate. By varying the 
rotation rate of the hollow cylinder and 
the duty of the probe, we can explore a 
range of surface shear stresses and bulk 
and wall temperatures.

The RFU both complements and 
supplements the HTFU. For example, 
we can use the RFU to screen test 
conditions for the longer HTFU runs 
and to collect more data per unit time to 
gain a better understanding of trends. 
After testing begins in 2013, we plan to 
develop correlations to relate the RFU 
and HTFU data. When we collect and 
analyze the data, we can then establish 
scaling relationships with the HTFU and 
with field experience. 

We expect that the RFU will be fully 
integrated into our crude oil testing 
protocol in FY 2014.

Matthew R. Lane
Engineer, Research
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Figure 1. Main components  
of RFU

Figure 2. RFU at the Research  
& Technology Center
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When I was a junior-level mechanical 
engineering student, I was excited 
when it came time for me to choose 

four technical electives for my senior year in 
what was otherwise a very rigid program of 
study. Those that have read my contributions 
to this newsletter may guess that my careful 
selections were somehow related to fluid 
dynamics: Fundamentals of Turbomachinery, 
Intermediate Viscous Flow, Combustion 
Engineering, and Real Analysis. 

Fundamentals of Turbomachinery was my 
favorite elective. One day in class, I asked what 
I thought was an innocent question concerning 
two-phase flow behavior. Seemingly annoyed at 
the interruption, the professor looked askance 
and then asked me indignantly, “Don’t you  
think that solving the Navier-Stokes equations 
for real, time-dependent, turbulent, single-
phase flows in a rotating frame is difficult 
enough?” His response motivated me to 
increase my study of multiphase flows, and 
cavitation modeling became the subject of my 
graduate research.

My professor was correct in that multiphase 
flows are very complex. They are also 
everywhere. There are few truly single-
phase flows, whether you consider boiling 
or condensing conditions, slurries, aerosols, 
fluidized beds, papermaking, sediment 
transport, powders, toner, rain, snow, fog, 
avalanches, mud slides, debris flow, blood,  
the bends, etc. 

Modeling two-phase flow with phase 
change — HTRI’s gold nugget

Fortunately, since its initial organization, HTRI 
has been remarkably successful in modeling 
two-phase heat exchangers (with phase change). 
This area is the gold nugget in HTRI research 
and technology. However, to capitalize on our 
expertise, we must direct our knowledge of 
two-phase flow to a wider range of applications, 
geometries, and process conditions.

The challenge in modeling multiphase 
flows: The wide spectrum of temporal and spatial 
scales that have an integrated effect on the 
behavior of large energy production components 
and systems and the climate itself. 

As illustrated in Figure 1, the modeling of 
complete vaporization inside a tube is perplexing 
because of the many flow regimes and 
transitions and commensurate computational 
models that must be used. But we can only 
begin to understand this complex behavior with 
a two-pronged approach: careful, high-tech 
experimentation (like quantitative flow visualization 
in our Multipurpose Visualization Unit) and high 
resolution computational simulation.

The temptation for researchers:  
To observe, categorize, and compare ad infinitum. 

With the rapid evolution of computational 
capability and advanced instrumentation, HTRI is 
more prepared than ever before to make exciting 
discoveries in the modeling of multiphase flows. 
We remain committed to moving beyond theory to 
application: developing new, more comprehensive, 
physics-based predictive models that benefit our 
members in their own operations.

Kevin J. Farrell
Director, 
Advanced 
Technology 
Initiatives, 
Computational 
Simulation 
& Optical 
Anemometry

Liquid
Bubbly 

flow
Plug 
flow

Slug 
flow

Wavy 
flow

Annular 
flow

Dry-wallIntermittent dry-wall

Figure 1. Computing 
complete phase change 
requires modeling many, 
smoothly transitioning 
flow regimes

3



W. J. Wiscombe records an apocryphal 
story about Werner Heisenberg, the 
German theoretical physicist:

… Heisenberg was asked what 
he would ask God, given the 
opportunity. His reply: “When I meet 
God, I am going to ask him two 
questions: Why relativity? And why 
turbulence? I really believe he will 
have an answer for the first.” [1] 

Whether Heisenberg received his 
answers is not known. Even today a 
complete understanding of turbulence 
remains elusive to researchers. Because 
turbulence affects nearly every major 
facet of fluid mechanics, as well as 
mass and heat transfer, the difficulties 
associated with engineering tasks 
involving any or all of these fields 
become apparent.

A boundary layer is formed when flow 
encounters a surface. Vortices or eddies 
generated in this region by fluid-structure 
interaction dictate momentum and heat 
transport. The presence of roughness 
on the surface significantly impacts the 
nature of vortices and their interaction. 
The exact nature of the roughness plays 
a role in determining the surface drag 
and thermal diffusion rates. In general, 
we know that roughness on a surface 
triggers the onset of turbulence and 
enhances mixing. Mixing can refer to 
any scalar, such as mass or heat. Thus, 
enhancement of mixing has significant 
implications for both heat transfer 
and exchanger fouling. The effect of 
roughness on drag is more ambiguous. 
Most rough surfaces increase drag; 
however, certain surface features can 
actually reduce drag. For example, Dean 

and Bhushan have detailed how near 
wall vortices interact with the longitudinal 
riblets on shark skin to reduce drag [2].

Part of my doctoral research involved 
determining the nature of vortices 
near a canonical rough wall. The test 
section was a rectangular channel with 
uniformly distributed, pyramid-shaped 
roughness that was less than 0.5 mm 
high. Prior investigations had indicated 
a significant increase in turbulence 
intensity, as compared to a smooth 
surface. More interestingly, my research 
group observed strong periodic ejections 
away from the wall. These ejections 
corresponded to the most intense energy 
transfer among different length scales, a 
key feature of turbulence. My research 
goal was to use digital holography to 
extract the three-dimensional distribution 
of near-wall vortices and develop a 
model to explain the periodic and abrupt 
wall normal ejections.

Figure 1 summarizes the conceptual 
model we postulated and verified through 
rigorous statistical analysis and  
three-dimensional visualization [3]. 

Such a model enables us to understand 
the effects of varying the roughness 
characteristics. For instance, increasing 
the span-wise spacing of roughness 
elements would reduce the probability 
of two neighboring vortices interacting, 
thereby reducing vertical mixing. 
Furthermore, we can speculate that a 
surface with periodically located and 
similarly sized roughness elements 
would result in more intense ejections 
as opposed to a surface with randomly 
distributed roughness.

Models such as the one shown in 
Figure 1 can help HTRI understand 
the implications of different rough 
surface geometries in the context of 
heat transfer enhancement and fouling 
mitigation. Furthermore, if more research 
is directed to surface roughness effects 
of a particular heat exchanger, efforts 
such as the one mentioned here can tell 
us what to do and what to expect. 

And while we still won’t know if 
Heisenberg’s questions have been 
answered, the practical engineer might 
sleep a little easier.

 

Figure 1. Model proposed [3] to explain intermittent, abrupt ejection events. The pyramids induce non-uniform velocity close 
to the surface that helps generate U-shaped vortices. Sometimes, two such vortices are generated simultaneously above 
neighboring pyramids. At such times, the counter-rotating legs of these vortices interact and lift each other away from the 
surface, resulting in an ejection flow.

Siddharth Talapatra 
Engineer, Research
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Properties, properties,  
and more properties:  
Fluid property interfaces 
in HTRI Xchanger Suite 

 

Joseph W. Holmes
Principal Engineer,  
Research & Software  
Integration
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HTRI’s newly released Xchanger Suite® 7 can make 
specifying fluid physical properties easier (and less time 
consuming) than ever. And with the latest module, Xpfe® 
(capable of handling 20 process fluids), you probably won’t 
want to manually specify properties if you don’t have to. 

Available Property Interfaces 
The latest Xchanger Suite natively supports many popular fluid property packages, 
listed in Table I. 

Package Vendor

Aspen HYSYS® Aspen Technology, Inc.

Petro-SIM™ KBC Advanced Technologies, Inc.

PPDS NEL, TÜV SÜD Ltd.

PRO/II® Invensys Systems Inc.

ProMax® Bryan Research & Engineering, Inc.

REFPROP National Institute of Standards and Technology (NIST)

UniSim® Design Honeywell International Inc.

VMGThermo™ Virtual Materials Group, Inc.

Table I. Property packages natively supported by Xchanger Suite 7



In addition to these property packages, Version 7 supports CAPE-OPEN, an interface 
specification. CAPE-OPEN standards are supported by many third-party packages, 
including Aspen Plus® from Aspen Technology, Inc. and Simulis®  Thermodynamics 
from ProSim S.A. 

As with Version 6, you can choose to install VMGThermo with Xchanger Suite, but you 
must obtain a separate license for other packages from their respective vendors.  

If your favorite package isn’t listed, just contact HTRI Technical Support.  

We may be able to add support for it in a future release.

Using the Property Interfaces

Although there are a number of ways to use property interfaces in Xchanger Suite, 
we will take a look at the mechanism used most often. Figure 1 shows the property 
worksheet grid in Xchanger Suite 7. To access the grid, select the Grid Properties 
input panel in the desired process stream of an Xchanger Suite case.

It looks a bit daunting, doesn’t it? Fortunately, when you use one of the property 
interfaces, you won’t need to fill it in manually. In this example, I’ll use UniSim Design 
to show how easily you can generate fluid physical properties. 

1. Click the Property Generator… button. 

2. Using the first tab in the Property Generator dialog, select the property package 
and property model you want to use.  
For this example, I selected UniSim Design and the Peng-Robinson model.

3. Click the Composition tab, and specify your fluid composition using the entire 
component databank available in the selected property package. When you select 
a process simulator like UniSim Design, you can also directly import compositions 
from that program’s case file. 
As shown in Figure 2, I have specified a simple mixture of light hydrocarbons; 
however, you can make the fluid components as complex as you want.

Figure 1. Property worksheet grid
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4. On the Conditions tab, specify the range of temperatures and pressures over 
which you need fluid properties. As shown in Figure 3, I selected the default 
option, which lets me specify the range of pressures and temperatures along  
with the number of pressure curves and temperature points on each curve.

5. When you’re satisfied with your selections, click the Generate Properties 
button at the bottom of the Conditions tab. 

6. Review the results, displayed automatically on the Results tab (Figure 4). If you 
approve the results, click the Transfer button to copy the results back to the 
Property Worksheet grid. 

When you next view the Property Worksheet, you’ll see a fully populated property grid 
(Figure 5), all without requiring you to enter a single value!

Working with multiple 

process fluids doesn’t 

have to be time-

consuming. Unless, 

that is, you just enjoy 

doing things the  

hard way.
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Figure 5. Populated property worksheet grid

Figure 2. Composition tab

Figure 3. Conditions tab

Figure 4. Results tab



Air Coolers Design Day

Harris  
receives 
hts  
award
HTRI congratulates Jonathan 
Harris on his recent recognition 
by the UK Heat Transfer Society 
(hts). While an undergraduate 
at the University of Surrey, 
Guildford, United Kingdom, 
Harris conducted a project and 
wrote the paper “The prediction 
and analysis of fouling in a crude 
distillation preheat train and its 
impact on furnace firing cost.” 

His academic supervisor, Dr. Phil 
Holmes, nominated his project 
for the award, and hts selected 
it as the best UK undergraduate 
paper with potential benefits for 
industry. Harris received the hts 
award at the annual dinner in 
London on March 22, 2013. 

Harris, now an HTRI employee, 
is currently completing a Master’s 
degree in fouling, studying with 
Professor Barry Crittenden, 
University of Bath.

In collaboration with Hudson Products Corporation, HTRI hosted Air Coolers 
Design Day on April 17, 2013 at the HTRI Navasota Conference Center. 

Hudson provided an overview of air-cooler selection and design from a 
manufacturer’s perspective, as well as a tour of their Onsite Training Trailer, which 
houses photos of air coolers as well as actual parts. Participants were able to 
discuss the advantages and disadvantages of different fan types and examine 
how variable pitch fan blades are attached to the hub. HTRI led a discussion on 
the design and evaluation of air-cooled heat exchangers using HTRI software. 

These HTRI-member training collaborations foster discussion between 
processors, engineering companies, manufacturers, and HTRI staff.
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In May 2013, 
Peter Joosten 
joined HTRI 
to support 
our efforts in 
engineering 
services and to 
provide a local 
sales presence 

in Australia/Oceania. Joosten’s primary 
responsibilities include training, technical 
support, and sales. He has a Bachelor’s 
degree in mechanical engineering from 
Fontys University of Applied Science, 
Venlo, The Netherlands, and joined  
HTRI after more than 10 years with  
W. E. Smith Engineering Pty Ltd, based 
in Coffs Harbour, Australia. Joosten 
brings extensive experience in thermal 
design and analysis of all types of  
shell-and-tube heat exchangers, air 
coolers, economizers, feedwater 
heaters, and steam surface condensers. 

We are pleased to welcome him to 
HTRI. With his addition, we can  
better serve our customers in  
Australia/Oceania and other parts  
of the world.

Recent growth in countries with the most Members and PAs

Members and Participating Affiliates (PAs) 

Expanding the Sales, 
Technical Support, and 
Training Teams
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PUZZLE: What’s new in Xchanger Suite 7

WORD FIND BG1 11

BT 30

BT 31

BT 36

BT 37

BX 11

CS 15

CT 24

DEFAULT COLORS

DOWNFLOW

DRYOUT

GRASHOF NUMBER

HORIZONTAL

INPUT SPEC SHEET

INTUBE TEMPERATURE PINCH

LAMINAR

MATERIALS DATABANK

MIST FLOW

ONB

PASS ARRANGEMENT

PLATE FIN

RICHARDSON NUMBER

SERVICE TYPES

SHELLSIDE REFLUX

SINGLE PHASE

S ST 1 12

S ST 1 13

STRATIFICATION

SUPERHEAT

TUBE LAYOUT

TUBESIDE

TWO PHASE MICROFIN

VERTICAL MIXED CONVECTION

WETWALL

(solution on page 13)
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Promotions

Jack A. Schneider, Vice President, Software Development

David B. Gibbons,Technical Lead, Process Simulation & Engineering Product Interfaces;  
Technical Liaison, Honeywell Alliance

Matthew R. Lane, Engineer, Research

C. Eddie Sherman, Coordinator, Enterprise Data & Web Services

Lane E. Stoddard, Senior Accounting Associate

Position updates

Fernando J. Aguirre, Vice President, Global Sales

Kevin J. Farrell, Director, Advanced Technology Initiatives,  
Computational Simulation & Optical Anemometry

Joseph W. Holmes, Principal Engineer, Research & Software Integration

New hires

Douglas E. Becker, Manager, Contract Administration

Laura A. Brank, Test Engineer

Mark R. Cline, Manager, Financial Operations & Reporting

Petrus (Peter) H. F. Joosten, Senior Consulting Engineering &  
Regional Sales Manager, Australia/Oceania

Arona T. Kasprowicz, Accounting Associate

Niki W. Ritchey, Engineer, Research Intern

Richard L. Schmidt, Applications Developer

Recently published
 
BG1-13:  Estimating the true critical pressure of  
 hydrocarbon mixtures

BX-14: Flow boiling across horizontal plain tube bundles,  
 Part II: Heat transfer methods

CT-31:  Pressure drop of vacuum condensation in  
 a vertical tube

CT-32:  Pressure drop in inclined intube downflow   
 condensation

CT-33:  Horizontal intube condensation at  
 Georgia Tech: Test rig and initial n-pentane data

F-22:  Fouling propensity of desalted crude oil No. 18:  
 Stainless steel vs. carbon steel

S-SS-3-25: Analysis of NTIW shellside performance using  
 CFD and Xist 

S-ST-1-15: Mixed convection heat transfer in horizontal tubes

STG-18: Using perforated plates to improve flow distribution  
 in X shells

TPF-8: A literature review of two-phase flow regimes  
 and pressure drop methods for circular pipe

TPF-9: A review of shellside flow regime maps

(solution on page 13)

STAFFING 
CHANGES
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The Member Center on the HTRI website  
provides access in the Technical Documentation 
section to reports and to Q articles. Access requires 
the installation of HTRI eLibrary and an  
Internet connection.

Your access to information in the Member Center is 
based on your membership category. If you would 
like to upgrade your membership to gain access to 
material not currently available to you, please contact 
membership@htri.net. 

If you have installed HTRI eLibrary and have trouble 
accessing the Member Center, please contact 
support@htri.net.



New Members 
November 2012 –  
April 2013
 
ATOMEX Group z.s.p.o. 
Benešov, Czech Republic

Axion Energy Argentina S.R.L. 
Buenos Aires, Argentina

AYS Engineering Pte Ltd 
Singapore

Blanchard Refining Company LLC 
Texas City, Texas, USA

CAP Engineering SAS 
Chaponost, France

China Tianchen Engineering 
Corporation 
Tianjin, China

Chiyoda Almana Engineering LLC 
Doha, Qatar

Chongqing Tianrui Chemical 
Equipment Co., Ltd. 
Chongqing, China

CJSC “Scientific Research and Design 
Gaspetrochemical Institute” 
Podolsk, Russia

Daikure Co., Ltd. 
Higashi Hiroshima, Hiroshima, Japan

Descon Lahore Manufacturing Works 
Lahore, Pakistan

Dialog Fabricators Sdn Bhd 
Petaling Jaya, Selangor, Malaysia

Dresser-Rand Engineered Equipment 
(Shanghai) Ltd. 
Shanghai, China

Eltron Research and Development, Inc. 
Boulder, Colorado, USA

Enserca Engineering, LLC 
Lakewood, Colorado, USA

Exergy ORC S.p.A. 
Bologna, Italy

Firstfin Corporation 
Taipei, Taiwan

Friedrich Vorwerk KG (GmbH & Co.) 
Tostedt, Germany

Fushun Chemical Machinery 
Equipment Manufacture Co., Ltd. 
Fushun, Liaoning, China

Hefei General Machinery Research 
Institute 
Hefei, Anhui, China 

horst weyer und partner gmbh 
Düren, Germany

Industrial Technology Research 
Institute 
Hsin Chu, Taiwan

Lockheed Martin Corporation 
Manassas, Virginia, USA

Luoyang Longhua Heat Transfer 
Technology Co., Ltd. 
Luoyang, Henan, China

M.E Energy Private Limited 
Pune, Maharashtra, India

M+W Process Industries GmbH 
Schwarzheide, Germany

Newport News Shipbuilding 
Newport News, Virginia, USA

Prosernat 
La Defense, France

PT. Surya Besindo Sakti 
Tangerang, Banten, Indonesia

PT. Techno Multi Utama 
Bandung, West Java, Indonesia

R & R Heat Exchangers 
Houston, Texas, USA

Samsung C&T Corporation 
Seoul, Korea

Shanghai CAS Advanced Research 
Institute 
Shanghai, China

Shanghai Langsen Thermal 
Equipment Co., Ltd. 
Shanghai, China

Shanghai Youhua Process Integrated 
Technology Co., Ltd. 
Shanghai, China

Shin-Etsu Chemical Co., Ltd. 
Ibaraki, Japan

STX Offshore & Shipbuilding Co., 
Ltd. 
Changwon, Gyeongsangnam-do, Korea

Taco, Inc. 
Fall River, Massachusetts, USA

Thermal Transfer Corporation 
Duquesne, Pennsylvania, USA

Zhangjiagang Chemical Machinery 
Co., Ltd. 
Zhangjiagang, Jiangsu, China

New Participating 
Affiliates 
November 2012 –  
April 2013

Air Cooled Exchangers, LLC 
Broken Arrow, Oklahoma, USA

Alfa Laval Olmi S.p.A. 
Suisio (Bergamo), Italy

Alfa Laval Packinox SAS 
Chalon sur Saóne Cedex, France

Formosa Heavy Industries (Ningbo) 
Co., Ltd. 
Ningbo, Zhejiang, China

L&T Integrated Engineering Services 
Vadodara, Gujarat, India

Nuovo Pignone S.r.L. 
Florence, Italy

Qatar Shell GTL Limited 
Doha, Qatar

Rolls-Royce North American 
Technologies, Inc. 
Indianapolis, Indiana, USA

SNC-Lavalin UK Limited  
(Moscow Branch) 
Moscow, Russia

SPX Cooling Technologies Belgium 
SA/NV 
Brussels, Belgium

Technip E&C Limited 
Central Milton Keynes, United Kingdom

Technip Stone & Webster Process 
Technology, Inc. 
Boston, Massachusetts, USA

ThyssenKrupp Uhde Engineering 
Services GmbH 
Haltern am See, Germany

Toyo-Setal Empreendimentos Ltda. 
São Paulo, Brazil
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Current 
Software

HTRI Xchanger Suite  
7.0 
including Xace, Xfh, Xhpe, Xist, 
Xjpe, Xpfe, Xphe, Xspe, and Xvib

HTRI Xchanger Suite Educational
6.0

HTRI eLibrary 2 
2.0.6

Software distributed by HTRI

EHT
2.2

Honeywell UniSim® 
Heat Exchangers
R410
including UniSim CFE, UniSim FPH, 
UniSim FWH, UniSim PFE, UniSim PHE, 
UniSim PPL, and UniSim STE

RCSWin®

01.01.2013

To order HTRI software updates, 
email orders@htri.net.

2013 Global Conference  
& Annual Meeting of 
Stockholders 
September 23 – 27, 2013 • The Ritz-Carlton Denver • 
Denver, Colorado, USA

Five days of face-to-face interaction provide an excellent opportunity for 

you to share experiences and knowledge with your fellow members and 

experts from HTRI. Technical presentations, roundtables, and more informal 

sessions often lead to dynamic discussions about leading-edge heat transfer 

technology. In HTRI training sessions, you can gain the tools that help you 

use our software most effectively. A Demo Area will be available Monday, 

September 23, and Tuesday, September 24. Meet with HTRI staff one-on-one 

to learn about HTRI software and 

technology, highlighting the new 

features of Xchanger Suite 7! 

Please visit our website 
for additional details. 
Register now!
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