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in brief
Müller-Steinhagen receives Kern Award
Nashville, Tennessee, USA, November 2009
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HTRI recycles

HTRI congratulates Dr. Hans Müller-Steinhagen on receiving 
the AIChE 2008 Donald Q. Kern Award for his work in 

fouling in heat exchangers•	
compact, plate, and fluid bed heat exchangers•	
multiphase heat transfer•	
solar energy collection and heat storage•	
fuel cells and computational fluid dynamics•	

The Donald Q. Kern Award is bestowed annually in 
recognition of expertise in a given field of heat transfer, 
transport phenomena, and energy processes, with special 
emphasis given to contributions with significant practical 
applications. 

Serving as director of the Institute 
of Technical Thermodynamics 
of the German Aerospace Centre 
and the director of the Institute 
for Thermodynamics and Thermal 
Engineering of the University of 
Stuttgart, Müller-Steinhagen is the 
author of more than 500 books and 
articles. He was awarded the 1992 and 
1993 TMS Bauxite Processing Awards, 
the 1994 Light Metals Award, the Beilby 

Medal and Prize, the UK Heat Transfer Society Mike Akrill 
Trophy, and the Best Paper 2000 in the Canadian Journal of 
Chemical Engineering. He is a Fellow of the Royal Academy 
of Engineering, President of EUROTHERM and the IMDEA 
Board of Trustees, member of the Executive Boards of EUREC 
and ICHMT, member of the Innovations Council and of the 
Prime Minister of Baden-Württemberg, and the Advisory 
Boards of PSI and ZSW.

Donald Q. Kern Award Lecture
Heat Transfer Fouling: 50 Years after the Kern & Seaton Model

Fouling of heat exchangers in processing industries is 
a chronic operating problem. Costs due to overdesign, 
additional fuel consumption and maintenance, loss of 
production, etc. have been estimated as 0.25% of the GNP 
of industrialized countries. Environmental legislation has 
put additional pressure on fouling-related CO2 emissions 
and disposal of cleaning chemicals. All methods to reduce 
fouling require some understanding of the mechanisms of 
the deposition process and of the structure and adhesion 
of deposits on the heat transfer surfaces. 

Almost exactly 50 years ago, D. Q. Kern and his co-author 
R. E. Seaton published a paper, attempting to describe 
the growth of fouling deposits in terms of an unsteady 
state heat and mass balance on the heat transfer surface. 
More recently, fouling research has started examining the 
fundamental chemical and physical phenomena taking 
place at the heat transfer surfaces, in the deposit and in the 
fluid bulk. 

The Award Lecture presented some selected aspects 
of fouling research to-date and identified areas where 
significant research and development activities are still 
required. Examples were taken both from industrial and 
laboratory investigations. Considering the tremendous 
costs associated with fouling, it will remain an exciting 
research topic for years to come.



Claudette D. Beyer
President &

Chief Executive Officer

Page 32010 • Issue 1 • HTRI

corporate news
From the President

Embarking on the second decade of the 21st century, we pause to reflect on the accomplishments of 
the last ten years. A prologue to the future, the past has helped pave a path forward. Challenges and 
opportunities remind us of the need to continuously review our performance and ensure that we 
focus on the right activities. Clarity of purpose is essential.

As the new millennium approached, we retained the services of our first sales representative. That 
milestone was rapidly followed by the opening of our first international office. Global expansion has 
resulted in three international offices, five sales personnel, and eight sales representatives. The efforts 
of these people have played a critical role in our membership growth. Ten years ago we had fewer 
than 500 members and Participating Affiliates. Today we have over 1000.

In that same period, our staff likewise doubled, increasing our abilities to address customer needs. 
We added a dedicated engineering services team who are responsible for technical support and 
training; this group also offers proprietary testing and consulting services. To take advantage of 
advanced technologies, we hired staff who specialize in computational fluid dynamics (CFD) and 
visualization. Personnel to address business programming and marketing are the newest members of 
the administrative group. 

By March 2001, eleven years after our move from California to Texas, we had completed construction 
of our first corporate office. In 2007, we moved into our first wholly owned Research & Technology 
Center (RTC) on 10 acres of land in The Business Park of Navasota, Texas. Last year, having 
outgrown our office building in College Station, we built a small office building adjacent to the RTC. 
Recognizing the need for near-term additional space, we purchased more land and now own 26.75 
acres in The Business Park, where we will soon begin construction of a new corporate headquarters.

Collaboration allows us to leverage technology and create value. We have long worked with members 
of academia, augmenting our research capabilities. Late last year, we entered into an alliance with 
Honeywell® that provides unprecedented access to process heat transfer data and technologies, in 
areas both similar and new to HTRI. This gives us a benchmark to use in rigorously reviewing our 
research and software as well as technology to add to our existing knowledge base. New members of 
our staff bring their own unique skill sets and help create a breadth of knowledge that will enable us 
to achieve more in the next decade than in any other period in our history.

As this new decade begins, we are examining our performance, product lines, and corporate plans 
for relevance and substance, determined to pursue and achieve meaningful objectives that increase 
the value of your membership. In this competitive, economically difficult time, the power of the 
consortium is more evident than ever. 

In this competitive, 
economically difficult time, 

the power of the consortium 
is more evident than ever.
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corporate news
HTRI forms strategic alliance with Honeywell

In September 2009, Heat Transfer Research, Inc., and Honeywell entered into a strategic alliance that 
will bring added value to members and customers of both companies.

This alliance is a positive development for HTRI and its members. As part of the agreement, 
Honeywell has licensed its library of heat exchanger software and related technical documents. 
For the last few months, HTRI staff have been conducting an initial review of nearly 2000 research 
reports. With access to independently conducted research and software development dating back to 
1971, we will be able to 

refine our existing efforts•	
accelerate development of new research areas•	
provide members with more software options•	

The first product to emerge from the alliance is a translation tool that will allow Xchanger Suite to 
open and convert cases from Honeywell’s UniSim® Shell-Tube Exchanger Modeler as well as legacy 
HTFS® shell-and-tube cases. Future versions will add additional exchanger types and file formats. 
This valuable tool builds on Honeywell’s case portability with process simulation products from 
Aspen Technology, Inc. The translation tool will be available to HTRI members in the first quarter of 
2010.

In early 2010, Honeywell’s UniSim® Heat Exchangers software, including the plate fin and feedwater 
heater modules, will be available for licensing directly from HTRI, providing companies around the 
world with a single source for best-in-class heat exchanger design, rating, and simulation software.

HTRI and Honeywell also will work to create a closer integration between Xchanger Suite and 
Honeywell’s UniSim Design process simulator. This collaboration will allow UniSim Design users to 
efficiently and easily use HTRI’s process heat transfer knowledge and rigorous modeling capabilities.

We will have more news and announcements in the coming months about new products and 
licensing options. For the latest information about the alliance, available software, and frequently 
asked questions, please visit www.HTRI.net.

Xchanger Suite will be 
able to open UniSim heat 
exchanger and legacy 
HTFS cases.

Plate-fin and feedwater 
heater modules will be 
available to HTRI members 
in early 2010.

Frequently Asked Questions
Question: Is HTRI being acquired by Honeywell? Is this a merger? 
Answer: No. HTRI and Honeywell have simply agreed to work together in an alliance, sharing certain technology to 
achieve mutual goals. In fact, even if a company wanted to acquire HTRI, our consortium structure would make the 
process extremely difficult, if not impossible.

Question: Will HTRI be licensing the full UniSim Design process simulator? 
Answer: No. The process simulator is available only from Honeywell. For more information on UniSim Design, please 
visit the UniSim Design web page at www.honeywell.com. HTRI continues to focus on our core mission of providing the 
world’s best heat transfer and thermal design products.

Question: Does this mean you won’t have interfaces with other process simulators anymore? 
Answer: Not at all. We will continue to develop and maintain interfaces between HTRI products and other software 
packages.

See the HTRI website for additional questions and answers.
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Research at the RTC

Work at the Research & Technology Center (RTC) continues to provide new opportunities for 
developing methods and correlations that benefit our members and contract customers. The 
following table highlights the status of Technical Operating Plan projects and the operation of test 
and support units at the RTC.

Test or Support Unit Completed In Progress/Planned Comments
Flow Visualization Calibrated laser system using 

bubble flow test chamber. 
Purchased transparent test 
exchanger.

Complete flow visualization 
of Multipurpose Boiling Unit 
(MBU) shellside test unit. 
Design flow loop. Install 
transparent test exchanger.

We plan to obtain shellside 
flow characteristic of the 
laminar to turbulent flow 
regimes.

High Temperature Fouling 
Unit (HTFU)

Modified the test section and 
began additional shakedown 
testing.

Continue crude oil testing per 
test matrix.

Our primary objective 
is to obtain reliable and 
repeatable test results.

Low Pressure Condensing 
Unit (LPCU)

Calibrated and installed 
instruments, completed 
shakedown test on chiller 
system, tested pressure 
leakage for both process 
and cooling sides, developed 
data aquisition system (DAS), 
insulated unit, etc. 

Start shakedown test and 
obtain initial vacuum data 
covering pressure range from 
2.0 to 0.2 psia for vertical 
tubeside condensation. 

This rig was designed 
to collect vacuum 
condensation and single-
phase data covering 
vacuum condition down to 
2-mm Hg (2-torrs). 

Multipurpose Boiling Unit 
(MBU)

Completed shakedown 
tests using new section that 
provides visualization of 
shellside flows.

Began single-phase testing 
using p-xylene.

Continue shellside testing per 
FY 2010 plan.

We will test three bundles 
and four fluids.

Multipurpose Condensation 
Unit (MCU)

Installed inclined tube test 
section and modified piping, 
installed instruments, etc. 

Complete tests for 
pressure leakage, calibrate 
instruments, and complete 
shakedown tests of inclined 
test section. 

We will test five additional 
internally micro-finned 
tubes for condensation of 
pure and mixtures. 

Prototype Test Unit (PTU) Completed tests of low-fin 
and plain tube in new X-shell 
exchanger, and issued one 
report.

Design and test two more 
bundles.

This year we plan to test a 
total of three bundles.

Tubeside Single-Phase Unit 
(TSPU)

Tested 15-foot section; one 
report is almost ready to be 
issued.

Begin testing 10-foot section 
with and without twisted tape 
inserts.

Three tube lengths and two 
to three fluids will be tested 
this year.

The projects in the Technical Operating Plan are undergoing mid-year review so we can adjust 
them as warranted. On February 1 – 2, 2010, we will meet with the Technical Committee, discussing 
current status and future plans.

J. W. “Bill” Clepper
Chief Operating Officer

Going to the AIChE Spring Meeting?
The AIChE Spring Meeting will be held March 21 – 25, 2010, in San Antonio, Texas, USA. If 
you’re planning to attend, be sure to stop by the Expo, set for March 22 – 24. 

Representatives from Honeywell and HTRI will be at Tables 4 and 5 to answer questions about 
our new alliance, products from both companies, and more.

For more information on the AIChE Spring Meeting and Expo, please visit www.aiche.org.
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corporate news
2009 Annual Meeting highlights

Donald W. Meyer, Chair of the HTRI Board of Directors, welcomed representatives from over 59 
member companies to the Annual Meeting of Stockholders in Seattle, Washington, USA. After 
thanking them for their involvement in the consortium, he then introduced the members of the FY 
2010 Board. 

FY 2010 Board of Directors 

Donald W. Meyer, Chair, Burns & McDonnell Engineering Co., Inc. 
Michael G. McMillion, Vice Chair, Independent Director 
Naoki Dohi, Mitsubishi Chemical Engineering Corporation 
Martin J. Gough, Cal Gavin Limited
Larry G. Hackemesser, CB&I 
T. Michael O’Connor, Independent Director; O’Connor Ventures, Inc. 
Peter J. Redman, Independent Director 
Joseph E. Schroeder, Nooter/Eriksen, Inc. 
Cheryl J. Shoemaker, APV North America, Inc. 
Jinn H. Wang, UOP LLC 
Len J.A. Zoetemeijer, Shell Global Solutions International B.V. 

Following the introductory remarks, Claudette D. Beyer, President & Chief Executive Officer, 
presented her report on the state of the corporation. Highlights included Board approval of a 
resolution to borrow the necessary funds to construct a new office complex and training facility 
on land HTRI owns in Navasota, Texas, USA, the site of our Research & Technology Center. After 
announcing the sixteenth Communication Committee, CC-Malaysia, Beyer recognized the current 
and former Chairs and Vice-Chairs of the CCs who were present.

Additional reports to the Stockholders were made by Fernando J. Aguirre, Vice President, Sales 
& Business Development and Bill Clepper, Chief Operating Officer. J. Michael Creagor, Director, 
Research & Technology Center (RTC), narrated a visual tour of the RTC. Meyer returned to the 
podium to acknowledge Creagor and Clepper for maintaining a perfect safety record at the research 
facility before introducing James J. Grant, III, Chair, HTRI Technical Committee.

FY 2010 HTRI Board of Directors

Left to right:  
(front) Hackemesser, Meyer, 
McMillion, and Shoemaker  
(back) Gough, Zoetemeijer, O’Connor, 
Wang, and Schroeder

Not pictured: Dohi and Redman
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Grant highlighted the services offered by HTRI and encouraged members to take full advantage of 
consortium benefits by participating in Communication Committees and Task Forces, as well as in 
beta testing programs. He then introduced the FY 2010 Technical Committee.

FY 2010 Technical Committee

James J. Grant, III, Chair, DuPont
Michael D. Kindschi, Vice Chair, Hughes-Anderson Heat Exchangers, Inc.
Bill G. Ashenhart, S & B Engineers and Constructors, Ltd.
Richard P. Casebolt, ExxonMobil Research and Engineering Company
Bennat J. Drazner, Alfa Laval Inc.
Robert P. Hohmann, Chevron Energy Technology Company
Shubhangi Jaguste, Reliance Industries Limited 
David C. King, BP Exploration Operating Company Limited
Thomas Lang, Wieland-Werke AG
Robert Lee, Bechtel (China) Engineering & Construction Company
John M. Nesta, Fluor Canada Ltd.
Takao Ogawa, Toyo Engineering Corporation
Brigitte Ploix, Technip
Bernd Rumpf, BASF SE
M. Venkatesh, Larsen & Toubro Limited

When Beyer returned to the podium, she announced that HTRI and Honeywell had reached a 
Strategic Alliance and License Agreement. Mark Hagen, Director, Advanced Solutions Business 
Development, Honeywell, joined Beyer to share information about the alliance. For additional details, 
see the story on page 4. 

Minutes of the Annual Meeting of Stockholders are posted for members on the HTRI website,  
www.HTRI.net, in the Member Center > Governance > Stockholder Meetings. 

FY 2010 HTRI Technical Committee

Left to right:  
(front) Lang, King, Kindschi, and Nesta  
(back) Lee, Ashenhart, Casebolt, 
Grant, Rumpf, Hohmann, and Drazner

Not pictured: Jaguste, Ogawa, Ploix, 
and Venkatesh

The featured guest presentation at 
this year’s meeting was Micro-domain 
Heat Transfer: Possibilities for Process 
Heat Transfer? by Dr. Michael K. Jensen, 
Professor, Department of Mechanical, 
Aerospace, & Nuclear Engineering, 
Rensselaer Polytechnic Institute, Troy, 
New York, USA. 

Our thanks to Professor Jensen for 
sharing his expertise with us. 
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HTRI Xchanger Suite 6 improves access to external property packages 
Generating fluid properties has never been easier! 

Xchanger Suite includes several ways for you to 
get just the right fluid properties in your design, 
rating, or simulation case:

Internal fluid property data bank•	
Interfaces to other property packages•	

The fluid property data bank in Xchanger 
Suite has always let you easily define a fluid 
composition and run a case. Using the data 
bank, you don’t have to enter any grid properties 
or decide the appropriate range of operating 
temperatures and pressures. Instead, when you 
run a case, Xchanger Suite generates all necessary 
fluid physical properties. Due to this simplicity, 
the HTRI internal property data bank is used 
frequently to run cases.

However, a number of limitations in the internal 
data bank may restrict its use. Although the 
internal data bank contains more than 100 
components, the components you want may not 
be available. Also, its reliance on ideal mixing 
rules means that the data bank is not suitable 
for non-ideal mixtures such as those containing 
a significant amount of polar components (e.g., 
CO2).

Xchanger Suite also interfaces to multiple 
property packages with which you can easily 
generate the necessary fluid physical properties 
prior to running a case. Using these interfaces, 
you specify the fluid composition and select the 
range of operating temperatures and pressures 
over which properties are needed. 

But what if you don’t know the range of 
operating temperatures (e.g., for a simulation 
run) or the expected pressure drop? In some 
cases, you need to guess the operating range 
and then adjust the property calculations after 
an initial run—sometimes this recursive process 
takes more time than you want to spend. 

Now with runtime property generation, 
Xchanger Suite 6 extends the convenience 
of the internal property data bank to the 
property interfaces it supports. Using the same 
Components panel on which you specify fluids 
using the internal data bank, you can select any 
of the supported packages installed on your 
computer.

The Package drop-down list contains all 
supported packages installed locally. Simply 
select the desired package, and the panel 
displays the list of available components. Select 
your components, and enter the quantity of 
each. When you run the case, Xchanger Suite 
accesses the selected property package and 

software

Joseph W. Holmes
Director, 

Software Development

Selecting a fluid property package on the Components panel in Xchanger Suite

Converting components to new package that includes the same 
components
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automatically generates the required fluid 
properties. Because this action occurs during 
runtime, the program determines the required 
range of temperatures and pressures.

And switching between property packages 
to compare results is easy, too. Just return to 
the Components panel, and select a different 
package from the drop-down list. If your 
components are available in both packages, 
they are automatically converted to the correct 
component ID for the new package.

Simply re-run the case, and you can view the 
results using the alternate package. 

When you first select a package, you can choose 
the property models (e.g., Peng-Robinson) 
available in the selected package. To change 
your model selection at any time, click the Edit 
Options button on the Components panel.

You can even avoid having to specify your 
fluid composition. If you use one of the 
supported process simulators (e.g., UniSim 
Design), simply select an existing process 
stream from the process simulator case file. 

Choose the Simulation case file option in the 
Case Configuration dialog to display an open 
file dialog in which you select your process 
simulation case file. Another dialog box then lists 
all process streams in your case.

Select the desired stream, click OK, and the 
fluid composition is directly transferred to your 
Xchanger Suite case, automatically setting the 
property model as assigned to this stream in the 
external simulation file. The selected stream can 
contain any component type supported by the 
simulator, including pseudo-components (e.g., 
assays).

Runtime property generation in Xchanger Suite 
makes it even easier for you to use the external 
property package you want.

Changing property model using Edit Options

Selecting different stream in simulation case file

See the related article  
on page 10.
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Ease the flow of fluid physical properties into your cases 
Property interfaces in HTRI Xchanger Suite 

Access to accurate fluid physical properties is crucial to obtaining accurate heat exchanger 
simulations. Fortunately, Xchanger Suite supports interfaces accessed from within Xchanger Suite as 
well as from within a process simulator. Xchanger Suite currently supports several interface types, 
described below.

Interface Type Description
CO Thermo User defines composition based on CAPE-OPEN Thermo package exported from a 

third-party application. Properties can be generated in advance or at runtime.
CO Unit Embed Xace, Xist, Xphe, or Xspe unit in process flowsheet. Properties and process 

conditions are automatically generated and transferred when flowsheet is run.
Exchanger Import Import heat exchanger unit operation from an existing process simulator case file. 

Process conditions and fluid properties are automatically generated for both process 
streams.

HTRILink Embed Xist unit in process flowsheet. Properties and process conditions are 
automatically generated and transferred when flowsheet is run. HTRILink is similar to 
CO Unit interface but is more tightly integrated in Xchanger Suite.

Stream Import composition and property methods for process stream from an existing process 
simulator case file. Properties can be generated in advance or at runtime.

User Comp User defines composition from a package data bank and selects from available property 
methods. Properties can be generated in advance or at runtime.

HTRI has developed and maintains a fluid physical property interface, as listed below, with several 
property packages.

Package Vendor Supported Interfaces
Aspen Plus Aspen Technology, Inc. CO Thermo, CO Unit
DIPPR AIChE User Comp*
HYSYS Aspen Technology, Inc. CO Thermo, CO Unit, Exchanger 

Import, HTRILink, Stream, User Comp
Petro-SIM KBC Advanced Technologies, Inc. CO Thermo, CO Unit, Exchanger 

Import, HTRILink, Stream, User Comp
PPDS TUV NEL Ltd. CO Thermo, User Comp
PRO/II Invensys Systems Inc. (SimSci-Esscor) CO Unit, Exchanger Import, Stream, 

User Comp
REFPROP NIST User Comp
Simulis Thermodynamics ProSim S.A. CO Thermo
UniSim Design Honeywell International Inc. CO Thermo, CO Unit, Exchanger 

Import, HTRILink, Stream, User Comp
VMGThermo Virtual Materials Group, Inc. User Comp
* Use of DIPPR components is supported only at runtime.

Several vendors (e.g., Virtual Materials Group, Inc. with VMGSim) have developed and maintain 
additional interfaces. 

We continue to tighten the integration of Xchanger Suite with process simulators, and you can look 
forward to further improvements in this area. 

software

Joseph W. Holmes
Director, 

Software Development

See the related article  
on page 8.
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HTRI Xchanger Suite 6 Service Pack 1 was 
released in December 2009. We encourage you 
to download and install this update as soon as 
possible.

engineering services
Design trends for NTIW cases

No-tube-in-window (NTIW) baffles are an accepted TEMA baffle option for applications which are 
limited by shellside pressure drop or constrained by tube vibration limits. To lower pressure drop, 
baffle spacing is increased; to mitigate tube vibration, support plates are added. The challenge is to 
ensure adequate crossflow velocity with sufficient window area but without excessive shell size.

Based on our ongoing research, we have 
changed our guidelines for NTIW baffle designs. 
Originally, we suggested that the window ρV2 
remain less than 7441 kg/m s2 (5000 lb/ft s2). This 
rule-of-thumb was intended to discourage designs 
with less than a 15% baffle cut. However, industry 
experience has indicated that this criterion alone is 
insufficient to ensure flow is well distributed.

We currently recommend that the window 
velocity be less than three times the crossflow 
velocity. The Final Results output report lists 
this velocity ratio on page 2, line 2 (or on page 1, 
line 2 of the report printed in a wide layout). As 
documented in Report S-SS-3-14 (2004), computational fluid dynamics (CFD) analysis confirms that 
flow is well distributed for single-phase applications using this guideline.

Still, industry feedback indicates that additional criteria are needed for successful NTIW designs, and 
therefore our research into NTIW designs continues. Two current projects may further change our 
design guidelines for this baffle configuration.

CFD analysis of NTIW bundle •	  
We are investigating flow bypassing to develop guidelines for designs with a large shellside 
temperature change. 

Two-phase flow visualization in window•	  
Using a new test unit for shellside visualization studies, we plan to observe two-phase 
flow patterns in the window region. Separation of liquid and vapor in the window region 
is a design concern, and this new research will help us establish guidelines to eliminate 
performance problems.

We encourage our members to review our latest 
research findings as posted to www.HTRI.net 
because they impact revisions to our software and 
design guidelines. 

If you have questions about our methods or 
software, send them to Support@HTRI.net.

Thomas G. Lestina
Vice President, 

Engineering Services

Baffle Support plate

Preliminary tube layout for 
transparent NTIW bundle
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research
Illuminating transition flow modeling 
CFD modeling of the transition regime

Modeling flow transition is much like aiming 
at a moving target. Although accurate models 
of simple flows are recorded in the open 
literature, researchers and engineers have not 
yet developed a comprehensive theory of the 
transition regime. 

Industrial field data often reveal scattered 
behavior in heat transfer trends when, for 
example, expected turbulent shellside or laminar 
tubeside performance crosses over into the 
nebulous transition regime. And to complicate 
matters, transition behavior is still not fully 
understood even in physical measurement. 

Transition flow – a moving target

Small disturbances in laminar flows often cause 
local hydrodynamic instability, potentially 
leading to the transition to turbulence. 
Describing these hydrodynamic instabilities 
often means differentiating the local velocity 
profiles as either inviscid (containing points 
of inflection) or viscous (having no points 
of inflection). For heat exchangers, surface 
roughness, change in guided flow, and form 
differences around tubes and baffles may trip 
transition. 

Figure 1 shows a flow separating from a baffle 
edge due to local upstream shearing or local 
velocity profile inflection on the edge, at  
Relong = 150. The longitudinal Reynolds number 
is Relong = Dh G/µ where mass flow rate is Ws,  
net effective flow-through area is Anet, mass flux 
is G = Ws /Anet, hydraulic diameter is  
Dh = Anet /P, wetted perimeter is P, and dynamic 
viscosity is µ. Transition flow occurs within the 
separated flow region.

Of particular interest to engineers is the 
prediction of Reynolds numbers at which 
disturbances are amplified and sustained 
enough to generate fully turbulent flow. The 
identification of such Reynolds numbers 
is complicated by the meaningful length 
scale selected to represent the flow regime. 
Ultimately, improper determination of transition 
can generate inaccurate pressure drop and heat 
transfer predictions.

Past CFD studies missing the target

In the past, commercially available general 
purpose computational fluid dynamics (CFD) 
procedures often ignored transition entirely. The 
codes typically classified flows as either laminar 
or fully turbulent. 

In addition, users of CFD typically employ 
Reynolds Averaged Navier-Stokes (RANS) 
turbulence modeling methods for expedient 
solutions of practical engineering problems. 
Unfortunately, a standard two-equation RANS 
model cannot describe the transition from 
laminar to turbulent flow. And using a universal 
turbulence model to simulate the transition 
flow is often unsuitable because, in part, the 
empirical closure coefficients must be modified 
to approximate the transition region.

Current CFD sights on transition

CFD packages such as FLUENT now include 
transition models. The Shear-Stress Transport 
(SST) k-ω	model	combines	the	robust	
formulation of the standard RANS k-ω	model	in	
the near wall region and the transformed RANS 
k-ε	model	in	the	far	field.	

Salem A. Bouhairie
Engineer, Research

Figure 1. Temperature pathlines of laminar longitudinal flow (Relong = 150) past  
disk baffle with transitional-to-turbulent wake behavior

Temperature, K

Laminar flow Transition flow Turbulent flow
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To model transition, the user modifies the empirical closure coefficients from the default turbulent 
values to values that are reasonable for most transition flows. However, the user must still use 
reasonable engineering judgment and not treat the transition model as a panacea for all transition 
flows. 

Often guided by field inquiries from our members, HTRI has made understanding the transition 
regime an important part of our heat transfer research, and validating CFD results with transition 
flow experimental data is vital to our efforts. 

CFD technology continues to evolve as practitioners push for numerical simulations of transition 
flows so that all of us can hit the target a little easier. 

AEP
AES
AJW
AKT
BEM
Bonnet
CFU
Channel
Channel cover
Cross flow

Divided flow
Double split flow
Drain connection
Expansion joint
Fixed tubesheet
Flange
Floating head
Floating tubesheet
Impingement plate
Instrument connection

Integral cover
Kettle reboiler
Lantern ring
Lifting lug
Longitudinal baffle
Nozzle
One pass
Packing
Packing box
Packing gland

Pass partition
Shell
Shell cover
Shell cover flange
Shell flange
Shell nozzle
Spacer
Split flow
Split shear ring
Stationary head

Stationary tubesheet
Support plate
Support saddle
Tierod
Transverse baffle
Tubes
Two pass
U-tube
Vent connection
Weir

Word Search: Coming to terms with TEMA Solution on page 20
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research
What is particle image velocimetry?

In the past decade, rapid advances in electro-optics have allowed significant evolution of flow 
visualization tools such as particle image velocimetry (PIV), a technique that measures fluid velocity 
distribution in planes. HTRI recently acquired a PIV measurement system—laser, camera, and 
synchronizer—so that we can apply PIV to many research activities at the Research & Technology 
Center. 

But how does PIV actually work?

PIV originated from laser speckle velocimetry (LSV) in which particle scattering was used to 
calculate deformation in solids. However, unlike indistinguishable particles in LSV, PIV uses a finite 
number of tracer particles to calculate fluid velocities. 

As opposed to classical spatial (hot-wire anemometry) or temporal (laser Doppler velocimetry) 
velocity measurements, PIV can be used to measure velocities in both the spatial and temporal 
coordinates1. In short, PIV is a tracer-based imaging technique used to calculate fluid velocities in a 
region of interest (ROI). 

As shown in the figure below, the key steps involved in PIV are particle seeding, image acquisition, 
and image processing 

1 A. K. Prasad, Particle image velocimetry, Current Sci. 79(1), 101 – 110 (2000).

Sudhaker Chhabra
Engineer, Research
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Particle image velocimetry flow chart

Laser

PIV 
camera

PIV velocity map

Flow direction 
(swirling flow)
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Laser illumination

Contour plots of 
particle images

Frame A

Frame B

Images from 
CCD chip

Fast Fourier transform

Used with permission of 
Dr. Ajay K. Prasad

CCD – Charge-coupled device
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To ensure accurate measurements, any deviation of tracers or seeds from fluid streamlines must be 
minimized; therefore, the selection of seeding particles is an important first step. The chosen seeding 
particles should be both neutrally buoyant (minimal gravitational or buoyancy effects) and of 
moderate size (trade-off between inertial impaction and Brownian motion). 

After the fluid is appropriately seeded, a digital camera acquires a series of particle-image pairs, 
typically at 1 to 5Hz. A particle-image pair consists of two particle imprints separated by ∆t. 
Lasers—usually Nd-YAG2 lasers with a wavelength of 532 nm—illuminate the ROI at short intervals 
while ensuring minimal background noise in each image. Furthermore, specialized dyes such as 
fluorescent dye can be used to coat the seeding particles to improve the particle image quality. 

During image processing, each image is systematically divided into small sub-regions called 
interrogation spots, represented by the red/magenta colored box in the figure. Next, the interrogation 
spots from Frames A and B of a particle-image pair are compared, and the average particle 
displacement in each interrogation spot is calculated. Finally, to reduce noise, a series of particle-
image pairs are averaged. The series of particle-image pairs can also be used to measure unsteady 
flow development. 

In summary, PIV is a non-intrusive visualization technique to measure all three components of 
steady or unsteady fluid velocities in a two-dimensional plane. Due to sub-pixel resolution and 
statistical averaging, typical PIV measurement errors are smaller than 5%. While PIV is both highly 
accurate and non-intrusive, its application remains limited to transparent fluids in test articles with 
suitable windows.

2 Nd-YAG refers to neodymium-doped yttrium aluminum garnet, the crystal used as the lasing medium.

For more information about applications of PIV to various types of process equipment, see

B. Bin and G. Liejin, Particle image velocimetry measurement of flow across tube bundle •	
in waste heat boiler, J. Thermal Sci. 9(3), 249 – 256 (2000).
H. D. Li and V. Kottke, Visualization and determination of local heat transfer coefficients •	
in shell-and-tube heat exchangers for in-line tube arrangement by mass transfer 
measurements, J. Heat and Mass Transfer 33, 371– 376 (1998).
C. Iwaki, K. H. Cheong, H. Monji, and G. Matsui, PIV measurement of the vertical cross-•	
flow structure over tube bundles, Exp. in Fluids 37, 350 – 363 (2004).
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At the 2009 North American Meeting and at 
all the HTRI international meetings held since 
September 2009, we reported on sales results for 
Fiscal Year 2009. Despite the slowdown in the 
economy, FY 2009 ended as the year with the 
second largest annual revenue growth in HTRI 
history, reaching a total of 978 members and 
Participating Affiliates at year end (July 2009). 
The figure below shows membership growth 
since 1992.

As we completed the first quarter of the current 
fiscal year (FY 2010), we reached a significant 
milestone: 1000 members and Participating 
Affiliates worldwide. This growth has been 
possible because we offer high quality 
technology and a dedicated sales team that 
actively promotes our products. 

Our sales team includes operations in Asia-
Pacific (China, Japan, Korea, and Taiwan), EMEA 
(Europe, Middle East, and Africa), India, and 
USA/Canada, well supported by various sales 
representatives. I am pleased to announce the 
addition of a new representative in Brazil, which 
should assist us with our ongoing growth by 
further expanding our membership base in Latin 
America. 

Following are highlights of activity and 
achievements at each of our regional operations.

Asia-Pacific

An exhibition held during the 2009 Asian 
Meeting in Chiba, Japan, featured products from 
five companies; the event was well received by 
the participants.

HTRI exhibited at INCHEM TOKYO in 
November 2009, the largest trade show in the 
region.

EMEA

Due to ongoing interest in training, we 
conducted many onsite sessions for various 
companies in the region, as well as the annual 
training event in South Africa in September 
2009. In addition, HTRI held its first training 
event in the Middle East in early November 
2009, organized by our local representative, 
ImageGrafix Software FZCO.

Sales achievements
Sales representative added in Brazil

serving you globally

Fernando J. Aguirre
Vice President,  

Sales & Business 
Development

Number of HTRI members and Participating Affiliates since 1992

Tabletop exhibits at HTRI Asian Meeting (Chiba, Japan)

HTRI welcomes representative in Brazil
STEI - Serviços Técnicos de Engenharia e Informática Ltda., based in Rio de Janeiro,  
joins HTRI as our newest sales representative. We look forward to working closely with  
Mr. Paulo Roberto Sant’Anna and his team in Brazil.

To contact STEI about HTRI products and services, e-mail HTRI.Brazil@HTRI.net.
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India

In late 2009 India became only the second country to have more than 100 HTRI member companies 
(including Participating Affiliates). The only country with more HTRI members is the USA, with 
more than 200.

Attendance was excellent at the 2009 Asian 
Meeting, held in Mumbai at the Leela 
Kempinski hotel December 7 – 11, 2009. 
More than 130 users participated in at least 
one of the daily sessions during the week.

CC-India became more energized during 
2009, holding two very well-attended 
meetings (with more than 55 participants 
at each). In addition to the meeting held in 
conjunction with the HTRI Asian Meeting in 
Mumbai, HDO Technologies Limited hosted 
the 10th CC-India meeting in Ahmedabad in 
October 2009.

USA/Canada

HTRI continues to experience a healthy 
growth in this region, adding 20 new members and 31 Participating Affiliates during FY 2009.

HTRI’s 2009 Annual Meeting of Stockholders and North American Meeting was held September 
21 – 25, 2009, at the Hyatt at Olive 8 in Seattle, Washington, USA. A large number of participants 
heard presentations by HTRI staff on our latest developments in research and software, as well as a 
presentation by Professor Michael Jensen of Rensselaer Polytechnic Institute who provided a glimpse 
into ongoing research in microchannel heat transfer.

Hirohisa Uozu
Regional Manager,  

Asia-Pacific

Hans U. Zettler
Regional Manager,  

EMEA

Rajan R. Desai
International 

Coordinator, India

S. Greg Starks
Regional Sales 

Manager,  
USA/Canada

HTRI Sales Team

Participants at HTRI Asian Meeting in Mumbai, India
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Lauren V. Moran
Engineer,  

Engineering Services

Why do my results change?
Reviewing modifications to HTRI software

HTRI strives to provide our members with the most accurate thermal performance calculations. As 
we complete research projects, we implement new or improved methods in our software. 

Let’s say that you install the latest version of Xchanger Suite and re-run a case you created in the 
previous version. Although you may expect the same results, you notice as you review the output 
reports that some results have changed. 

Here are two examples of case results impacted by the release of Xchanger Suite 6. 

Tubesheet thickness calculations •	 —Xist 5 Service Pack 2 included tubesheet thickness 
calculations based on the 6th edition of the TEMA Standards. We updated Xist 6 to reflect the 
9th edition of the TEMA Standards. This change reduced the calculated tubesheet thickness 
by 25%, on average. And unless users had specified the baffle spacing or the number of 
crosspasses, a thinner tubesheet could have changed the case results. 
Tubeside laminar de-rating •	 —Xchanger Suite 6 incorporated an interim solution based on our 
current research on horizontal laminar single-phase tubeside liquid heat transfer. To improve 
the method predictions, we multiplied the tubeside coefficient by 0.70 for heating and 0.85 
for cooling. We continue to work on developing a new method and will issue a Tech Tip to 
provide additional guidance.

Other important changes in Version 6 will be summarized in an upcoming TechTip to be posted on 
our website www.HTRI.net in the Member Center > Software > TechTips. 

The recently released Xchanger Suite 6 Service Pack 1 includes a few more modifications: 

Limited shellside vacuum condensation momentum recovery•	
Added criteria for nozzle flooding calculations for the condensate level •	
Corrected continuous fin efficiency and pressure drop methods•	
Modified criteria for warning message for TEMA liquid RhoV-2•	
Updated Inlet U-bend vibration prediction•	
Corrected the conversion for non-US units with alternative fluid property databanks•	
Corrected the wall correction factor for pressure drop for non TEMA baffled exchangers•	

How do you find out why your results change?

About This Version summarizes the modifications 
we make in each released version of our software. You 
can review this information either in the online help 
(accessible through the Help menu in Xchanger Suite) or 
as a printable PDF posted on our website in Software 
Documentation. 

In addition to About This Version published with each 
software release, we keep you informed by posting 
HTRI Computer Program Alerts (HCPAs) monthly in 
the Software area of our website. HCPAs include brief 
descriptions of problems you may face and possible 
solutions you can use immediately. 

We will continue to improve our software as we learn more about process heat transfer. To help 
you prepare for new versions prior to their release, we plan on posting a list of planned changes in 
development versions to our website so that our members can prepare for the new revision before it is 
released. 

If you need help interpreting changes in your results, send your cases to Support@HTRI.net. 

engineering services

Software Documentation 
area on www.HTRI.net



Please note: The offerings listed below are tentative. For detailed information about these and other training events, visit Upcoming Events at 
www.HTRI.net. 

Category Topic Date and Time
TechTip Impact of HTRI Xchanger Suite 6, Service Pack 1 February 15 at 8:30 PM CST
Is My Design OK? Shellside Condenser Design February 18 at 10:00 AM CST
Beyond the Basics Building Your First Case in Xist March 30 at 10:00 AM CDT
Is My Design OK? Understanding Tube Layout April 22 at 10:00 AM CDT
Beyond the Basics Rating, Simulation, or Design? Understanding Case Modes in HTRI Xchanger Suite May 20 at 10:00 AM CDT
TechTip Using the HYSYS/Aspen Plus Interface in HTRI Xchanger Suite June 29 at 9:00 AM CDT

Upcoming Webinars
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training
Find the online training you want when you need it

HTRI wants to provide you with online training opportunities that best fit your needs, and we’re 
expanding our webinar offerings in 2010. To help you quickly find the topics that interest you or that 
suit your skill level, we’re classifying webinar sessions into four different categories: 

Getting Started—•	 Introduce the benefits of HTRI software and outline strategies to help you 
maximize the value of your HTRI membership.
Beyond the Basics—•	 Discuss a basic concept in Xchanger Suite. Participants should be able to 
apply the concept on their own in Xchanger Suite following the webinar.
TechTip—•	 Address a specific technical issue or particular method, providing a procedure or 
workaround in Xchanger Suite.
Is My Design OK?—•	 Discuss general design rules-of-thumb, processes, and error messages 
pertaining to design issues. Each session provides a checklist for your use.

To suggest additional topics, e-mail Training@HTRI.net. 

Shannon F. Iverson
Coordinator, Training

HTRI hosts panel and presents tutorial at AIChE Spring Meeting
Be sure to register for the AIChE Spring Meeting, set for March 21 - 25, 2010, in San Antonio, Texas, USA. 

Panel discussion: Use of margins in heat exchanger design

Panel members will share experiences on the practical use of margins when designing heat exchangers for the process 
industry. Some questions to be addressed include

how do you approach heat exchanger design?•	
what factors is the design margin meant to account for?•	
what do you use for an exchanger design margin?•	
how often or for what general cases do you apply a design margin when designing/specifying heat exchangers?•	
do you use different design margins for different types of exchangers and services?•	

Tutorial: Baffled by heat exchanger design?

Discussion of guidelines to select and design baffle configurations for shell-and-tube heat exchangers. TEMA type 
baffles—single-segmental, double-segmental, and no-tube-in-window (NTIW)—are discussed along with newer baffle 
types such as helical, strip, and ROD-type baffles.

For more information or to register for the AIChE meeting, visit www.aiche.org. 
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recognizing volunteers
Casebolt Joins Technical Committee

We welcome Richard P. Casebolt to the HTRI Technical Committee (TC), elected for FY 2010. His 
volunteer service to HTRI also includes membership on the Communication Committee –  
Mid-Atlantic (USA) and on the Crude Oil Fouling, Exchanger Design Margin, and Plate-Fin 
Exchanger Task Forces. 

Casebolt is Team Lead – Heat Transfer Group at ExxonMobil Research and Engineering Company in 
Fairfax, Virginia, USA. As coordinator of the Central Engineering Office, he provides corporate-wide 
technical support for major projects, as well as technical guidance on design practices and application 
of work processes for new technologies. 

He graduated with a BS in Mechanical Engineering from the University of Texas in Arlington, Texas 
(TX), USA. Casebolt is a member of ASME and a Licensed Professional Engineer (PE) in Texas.

Casebolt previously worked for nearly 15 years as the Mechanical Section Manager and a Heat 
Exchanger Equipment Specialist at Stone & Webster, Inc., in Houston, TX. In these capacities, he 
supervised the team of engineers who were responsible for the conceptualization, selection, design, 
modification, implementation, and troubleshooting of all types of process heat transfer equipment. 

Word Search: Coming to terms with TEMA Puzzle on page 13



The Member Center on www.HTRI.net provides access in the Software section to TechTips and in the Technical 
Documentation section to reports and to Q articles. Access requires the installation of HTRI e-Library 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 e-Library and have trouble accessing the Member Center on www.HTRI.net, please contact 
Support@HTRI.net.
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Technical Publications Issued 
August 2009 – January 2010
Reports
BT-37 Convective boiling in tubes
S-SS-3-20 Single-phase heat transfer outside inline plain 

and low-finned tube bundles
TPG-6 Pressure drop and heat transfer: Oil-in-water 

emulsions

TechTips
TT-9 Specify double-segmental baffles in Xist
TT-10 Model electric heaters in Xist
TT-11 Model DX evaporators in Xace and Xist

recognizing staff
HTRI Welcomes New Staff

We are happy to welcome the following staff. 

Juan M. Diaz, Director, Finance•	
Joseph E. Miller, Senior Applications Developer•	
Lisa D. Guenat, Research Technician•	
W. Scott Mills, Research Technician•	
Kyle L. Prasek, Research Technician (part-time)•	

Staff Presentations and Publications
C. D. Beyer, Engineering: Essential evolution, Heat Transfer Society President’s Night, London, UK (October 20, 2009).

R. R. Desai, Reliability improvement in heat exchanger equipment, Aditya Birla Group technical conference, Hotel Relish, 
Vadodara, India (December 2009).

L. Huang, Evaluation of onset of nucleate boiling models, 7th ECI International Conference on Boiling Heat Transfer, Florianopolis/
SC, Brazil (May 3 – 7, 2009).

L. Huang, Post critical heat flux regimes, lecture, Boiling Heat Transfer and Boiling Equipment, Darmstadt, Germany (October 5 – 9, 
2009).

T. G. Lestina, Trends in process heat exchanger design, Heat Exchanger Panel Discussion, United Technologies Research Center, 
Hartford, CT, USA (October 14, 2009).

N. F. Urbanski, Heat exchanger technology: The basics or “What I did not learn in my Unit Ops course,” workshop for AIChE 
Annual Student Conference, Nashville, TN, USA (November 7, 2009). 

H. U. Zettler, Mitigating of fouling by design – Design margin selection for heat exchangers, Saudi Aramco Heat Exchanger 
Meeting, Al Khobar, Saudi Arabia (November 2009). With material prepared by C. A. Bennett, R. L. Shilling, T. G. Lestina,  
J. W. Clepper, and R. S. Kistler.
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Built on leading simulation technologies UniSim® Design Suite
helps you achieve optimized process design and plant operation.

Tightly integrated with UniSim Heat Exchanger Programs and linked to HTRI
Xchanger Suite for detailed heat exchanger design and rating calculations.

To learn more about UniSim Design, please call 800-822-7673 or visit www.honeywell.com/ps/UniSimDesign.

© 2010 Honeywell International, Inc. All rights reserved.
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recognizing members
July – December 2009
New Members
Alstom Carbon Capture GmbH

Mainz-Kastel, Germany

Anglo Thermal Engineering Limited
Birmingham, United Kingdom

AnsarComp Engineering Sdn Bhd
Subang Jaya, Selangor, Malaysia

Atharva ProcTek Private Limited
Pune, Maharashtra, India

Chemical Design, Inc.
Lockport, New York, USA

China Electronics Engineering Design 
Institute

Beijing, China

China Textile Industrial Engineering 
Institute

Beijing, China

Diversified Manufacturing Inc.
Lockport, New York, USA

Elevance Renewable Sciences, Inc.
Bolingbrook, Illinois, USA

Enerfin Inc.
Saint-Hubert, Quebec, Canada

Exterran Energy Solutions India Pvt. Ltd.
Chennai, Tamil Nadu, India

Graphite India Limited
Nashik, Maharashtra, India

Henry Technologies Ltd.
Brantford, Ontario, Canada

ILSUNG Corporation
Ulsan, Korea

Jäggi/Güntner (Schweiz) AG
Trimbach, Switzerland

Klöpper-Therm GmbH & Co. KG
Dortmund, Germany

Koch CTG S.à r.l.
Dudelange, Luxembourg

Korea Gas Corporation
Ansan, Gyeonggi, Korea

LG Electronics, Inc.
Changwon, Gyeongnam, Korea

LHE Co., Ltd.
Gimhae, Gyeongnam, Korea

Loyal Equipments Pvt. Ltd.
Ahmedabad, Gujarat, India

Mechanical Contracting Limburg B.V.
Born, The Netherlands

Oilfields Supply Center Ltd.
Dubai, United Arab Emirates

OJSC “Borhimmash”
Borisoglebsk, Voronezh, Russia

OJSC “NIPIgaspererabotka”
Krasnodar, Russia

Paul Mueller Company
Springfield, Missouri, USA

Productora de Tereftalatos de Altamira, 
S.A. de C.V.

Altamira, Tamaulipas, Mexico

Quanta Process Solutions Private Limited
Vadodara, Gujarat, India

SCT Co., Ltd.
Chungbuk, Korea

Shanghai Morimatsu Environment 
Technology Engineering Co., Ltd.

Shanghai, China

Span Engine Cooling Systems Pvt. Ltd.
Mumbai, Maharashtra, India

Systems and Components (India) Pvt. Ltd.
Mumbai, Maharashtra, India

Tsukishima Kankyo Engineering Ltd.
Tokyo, Japan

Unifin International LP
London, Ontario, Canada

Universal Heat Exchangers Limited
Coimbatore, Tamil Nadu, India

Walchandnagar Industries Limited
Pune, Maharashtra, India

Westinghouse Electric Company, LLC
Monroeville, Pennsylvania, USA

Westland Engineering Solutions, Inc.
Irvine, California, USA

Woo-Byung Engineering Co., Ltd.
Seoul, Korea

YPFB Refinación S.A.
Santa Cruz de la Sierra, Bolivia

New Participating Affiliates
Aker Engineering Malaysia Sdn Bhd

Kuala Lumpur, Malaysia

Aker Process GmbH
Langenfeld, Germany

Aker Process Systems, a division of Aker 
Solutions Oilfield Services Canada Inc.

Calgary, Alberta, Canada

Aker Solutions US Inc.
Houston, Texas, USA

APV North America, Inc.
Goldsboro, North Carolina, USA

BP Refinery (Kwinana) Pty Ltd
Perth, Western Australia, Australia

CH2M HILL Singapore Pte Ltd.
Singapore

CH2M HILL VECO Engineering
Abu Dhabi, United Arab Emirates

Corporación Eva, C.A.
Caracas, Venezuela

DuPont China Holding Co. Ltd.
Shanghai, China

E.I. DuPont India Pvt Ltd
Hyderabad, Andhra Pradesh, India

EMbaffle Inc.
Calgary, Alberta, Canada

Kawasaki Engineering Co., Ltd.
Kobe, Japan

Kellogg Brown & Root Engineering & 
Construction India Pvt Ltd.

Gurgaon, Haryana, India

Nederlandse Aardolie Maatschappij B.V.
Assen, The Netherlands

R. D. Aga Research Technology Innovation 
Centre

Pune, Maharashtra, India

Shaw Nuclear Services, Inc.
Stoughton, Massachusetts, USA

Shell Global Solutions Canada, A Division 
of Shell Chemicals Americas Inc.

Calgary, Alberta, Canada

Tebodin Middle East Ltd.
Manama, Bahrain

Tebodin Netherlands B.V.
The Hague, The Netherlands

Total Exploration Production
Paris La Defense, France

Total Raffinage Marketing
Puteaux, France

Tranter HES GmbH
Schopfheim, Germany



technical support
Support@HTRI.net

current software
HTRI Xchanger Suite ......................6.0

Service Pack 1
Xace Xfh Xhpe Xist
Xjpe Xphe Xspe Xtlo
Xvib

HTRI Xchanger Suite Educational
HTRI e-Library .................................1.3

Software distributed by HTRI
EHT .................................................2.2

To order HTRI software updates,  
e-mail Orders@HTRI.net
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upcoming events
HTRI Training – USA 
February 8 – 12, 2010
Pebble Creek Country Club
College Station, Texas, USA
AIChE Spring Meeting
March 21 – 25, 2010
Grand Hyatt San Antonio
San Antonio, Texas, USA
Global Petroleum Show 2010
June 8 – 10, 2010
Stampede Park
Calgary, Alberta, Canada
Annual Meeting of Stockholders and 
North American Meeting
July 26 – 30, 2010
Hyatt Regency Calgary
Calgary, Alberta, Canada
European Meeting
September 13 – 17, 2010
Hilton Paris la Défense
Paris, France
Asian Meeting
September 27 – 30, 2010
Centara Grand & Bangkok Convention 
Centre at CentralWorld
Bangkok, Thailand

For more details, see  
Upcoming Events at www.HTRI.net

contacting HTRI
CORPORATE HEADQUARTERS
150 Venture Drive
College Station, Texas 77845 USA
+1.979.690.5050
HTRI@HTRI.net

ASIA-PACIFIC
Chiba
Japan
+81.43.297.0353
HTRI.AsiaPacific@HTRI.net

EUROPE, MIDDLE EAST, and AFRICA 
(EMEA)
Guildford, Surrey
United Kingdom
+44.(0)1483.685100
HTRI.EMEA@HTRI.net

INDIA
Vadodara, Gujarat
India 
+91.982.514.7775
HTRI.India@HTRI.net

REPRESENTATIVES

BRAZIL
Serviços Técnicos de Engenharia e  
Informática Ltda. (STEI)
Rio de Janeiro, Brazil
+55.21.2569.3855
HTRI.Brazil@HTRI.net

ITALY 
Sant’Ambrogio Servizi Industriali s.r.l.
Milan, Italy
+39.02.7060.3113
HTRI.Italy@HTRI.net

KOREA 
UIT, Inc.
Seoul, Korea
+82.2.2051.2305
HTRI.Korea@HTRI.net

MALAYSIA-SINGAPORE-THAILAND 
EDS ASIA Sdn. Bhd.
Petaling Jaya, Malaysia
+60.3.7956.3399
HTRI.SEAsia@HTRI.net

MIDDLE EAST 
ImageGrafix Software FZCO
Dubai, UAE
+971.4.881.9033
HTRI.ME@HTRI.net

THE NETHERLANDS 
Heat Transfer ABC B.V.
Leiden, The Netherlands
+31.71.888.3781
HTRI.Netherlands@HTRI.net

RUSSIA & CIS 
Hi-Prom Bureau Limited
Saint-Petersburg, Russia
+7.812.777.7334
HTRI.RussiaCIS@HTRI.net

SOUTH AFRICA 
Mass and Heat Transfer Technology (Pty) Ltd
Roodepoort, South Africa
+27.11.675.0100
HTRI.SouthAfrica@HTRI.net

To subscribe to The Exchanger, visit 
www.HTRI.net and complete the 
subscription form available in the 
News area. 

To change the mailing address of 
an existing subscription, contact 
Membership@HTRI.net. 


