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HTRI recycles

Register now for training in 2011

We’re starting 2011 with several opportunities for you to learn more about using HTRI methods and technology. Reserve your 
place now for these events. Early registrants receive reduced pricing on session fees.

Holiday Schedule
Our offices will be closed for the holidays as follows: 

January 31 – February 4, 2011 
HTRI Training - USA
Pebble Creek Country Club, College Station, Texas, USA

Fundamentals of Heat Exchanger Technology Short Course• 
X• ist Workshop
Reboilers Workshop• 
X• ace Workshop 
X• phe Workshop

March 7 – 11, 2011 
HTRI Training - Europe
Starhotels Michelangelo, Florence, Italy

X• ist Workshop
Reboilers Workshop• 
Vibration Analysis Workshop• 
Condensers Workshop• 
X• phe Workshop

In addition to these week-long training events, HTRI offers free webinars to our members throughout the year. Visit  
www.HTRI.net for more details about these and other events in 2011 or to register. 

USA
December 24, 2010 – January 2, 2011

EMEA
December 27, 2010 – January 3, 2011

Asia-Pacific
December 29, 2010 – January 3, 2011

During this time, we will monitor the technical support e-mail for urgent messages. The USA office resumes 
business on Monday, January 3, 2011. The EMEA and Asia-Pacific offices resume business on Tuesday,  
January 4, 2011.



Claudette D. Beyer
President &

Chief Executive Officer
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corporate news
A decade of progress
From the President

Ending the first decade of the 21st century, we proudly report that Fiscal Year 2010 performance 
remained strong in spite of the challenging global economy. Highlights of the past ten years include

constructing our first wholly-owned corporate headquarters in College Station, Texas (TX)•	
purchasing 26.75 acres in Navasota, TX, for further expansion of our operations•	
building the Research & Technology Center (RTC) to house our test units•	
beginning construction on a new office building and state-of-the-art training center•	
designing and building additional test units, allowing us to expand our research to develop •	
new and improved methods
issuing almost 200 technical reports and articles•	
releasing six versions of HTRI •	 Xchanger Suite
expanding engineering services: training, technical support, and contracts•	

As a result, we have nearly tripled our revenue and more than doubled our membership, allowing us 
to double the staff we have to serve you.

We established our first international office in 2000 and have continued to expand our global sales 
team. In 2007 we moved into the RTC—a unique facility with impressive capabilities—and have 
added more test units. Other articles in this issue discuss current status in more detail. By April 
2011, research, engineering applications, and engineering services staff will occupy the first two 
buildings of our new corporate headquarters adjacent to the RTC on our land in the Business Center 
in Navasota, TX. 

Along with growth in operations, cooperative agreements offering value to the HTRI membership 
have increased over the past ten years. We are pleased to note progress on the most significant 
business development of our 48 years of operation—the alliance with Honeywell International Inc., 
which is having a major positive impact on our operations and will result in substantial cost savings 
and value for our members. 

Signed just over one year ago—in September 2009—this alliance gives us access to the entire 
Honeywell UniSim® line of heat transfer technology and computer programs. This provides us a cost-
effective and faster path to product improvements and development, as well as a more diversified 
product offering. Activities of note at this time include the fact that Honeywell’s UniSim Heat 
Exchangers software is now available for licensing from HTRI. 

In addition, using the existing UniSim plate-fin product, we are moving forward to incorporate 
this program into our suite of software. We also are developing a rigorous interface to the UniSim 
Design process simulator. HTRI staff have reviewed over 1800 Honeywell technical articles; based on 
information in them, we have made changes in our research program that will provide millions of 
dollars of cost savings while providing technology improvements for HTRI members. See the article 
on pages 16 – 17 for more information on Honeywell and our newest agreement with RCS of  
Tulsa, Oklahoma, USA. 

Economic challenges still exist in the marketplace, but we are diligently pursuing our objectives for 
FY 2011, determined to achieve the technological progress that you deserve and depend upon. As we 
review the progress of the past 10 years, we owe gratitude to you and all those throughout the world 
who use our technology and products, renewing agreements year after year, decade after decade. 

We are pleased to note 
progress on the most 

significant business 
development of our  

48 years of operation—the 
alliance with Honeywell 

International Inc.

Your membership in HTRI 
is the key to our ongoing 

success and evidence 
of the power of the 

consortium.

Your membership in HTRI is the key to our ongoing success and evidence of the power of the consortium. 
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In Memory of  
R. Stanley Kistler

October 3, 1947, Chanute, Kansas, USA 
–  

July 25, 2010, College Station, Texas, USA 

In the early hours of July 25, 2010, R. Stanley Kistler, Vice President, Research & Technology, 
lost his two-year battle with pancreatic cancer.

Hired in 1972, Stan had a passion for heat transfer, and his love of teaching influenced 
engineers around the world. Stan was one of HTRI’s first software developers and went on 
to lead our technical program as Vice President from August 2003 to July 2010.

He is survived by Bonnie, his wife of 41 years, and Christopher, their son. Stan and Bonnie 
loved riding their Harley Davidson motorcycle, and were active in the Bryan/College Station 
arts community, giving their time and talent to the OPAS and Performing Arts Society.

We celebrate Stan’s life and his many contributions to HTRI.
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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. We have 
recently completed the Multipurpose Visualization Unit (MVU) and are ready to start testing.

The following table highlights the status of Technical Operating Plan projects and the operation of 
test units at the RTC. Descriptions of the projects in the Technical Operating Plan for FY 2011 are 
available in the Member Center of www.HTRI.net.

Test or Support Unit Completed In Progress/Planned Comments
High Temperature Fouling 
Unit (HTFU) 

Acquisition of reliable and 
repeatable test data

Additional testing at higher 
wall temperature; selection of 
another crude

We can use the initial 
fouling rates for crude oil 
that we obtain to quantify 
fouling tendency and 
threshold criteria.

Low Pressure Condensing 
Unit (LPCU) 

Start-up and acquisition of 
hydrocarbon data at 2.1 kPa 
(0.3 psia)

Additional testing for 
vertical tubeside downflow 
condensation covering 
pressure range from 1.4 - 
34.5 kPa (0.2 - 5.0 psia)

This rig was designed 
to collect vacuum 
condensation and single-
phase data covering 
vacuum conditions down to 
0.3 kPa (0.04 psia). 

Multipurpose Boiling Unit 
(MBU) 

Single-phase and boiling tests 
for the staggered plain tube 
bundle

Installation of inline plain 
tube bundle; additional 
testing for single-phase and 
boiling conditions using the 
staggered bundle

Construction of a low-
finned tube bundle for 
testing is slated for 2011.

Multipurpose Condensation 
Unit (MCU) 

Data collection for inclined 
tubeside (apex angle of 60°) 
downflow condensation 
using pure hydrocarbons and 
mixtures

Data collection for inclined 
tubeside upflow (reflux) 
condensation

The next test will focus on 
condensation inside an 
inclined elliptical tube.

Multipurpose Visualization 
Unit (MVU)

Construction of the 
transparent test exchanger in 
the MVU

Shakedown testing of 
shellside flow regimes in an 
no-tubes-in-window (NTIW) 
bundle

Initial tests will involve 
visualization of air/water 
separation of the shellside 
window flow. 

Prototype Test Unit (PTU) Upflow heating liquid-phase 
tests with propylene glycol on 
a 748 fpm (19 fpi) low-finned 
tube bundle

Additional upflow cooling 
tests with propylene glycol 
on low-finned bundle to see 
natural convection effect on 
opposing flow

We will test four low-
finned tube bundles using 
propylene glycol and 
p-xylene as test fluids for 
mixed convection at low 
Reynolds numbers.

Tubeside Single-Phase Unit 
(TSPU) 

Testing of 4.6-m (15-ft) 
section for both plain tube and 
tube with twisted tape inserts; 
testing of 2.1-m (7-ft) section 
for plain tube with propylene 
glycol

Testing 2.1-m (7-ft) section for 
both plain tube and tube with 
twisted tape inserts

All laminar flow testing for 
horizontal tubes will be 
completed and a report 
issued. We will then begin 
testing with non-Newtonian 
fluids.

J. W. “Bill” Clepper
Chief Operating Officer

The Multipurpose Visualization Unit (MVU) at the RTC
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Election results for Board of Directors and Technical Committee

FY 2011 Board of Directors 

Chair, Donald W. Meyer, Burns & McDonnell  
Engineering Co., Inc.

Vice Chair, Larry G. Hackemesser, CB&I
T. Michael O’Connor, Independent Director
Stanley I. Proctor, Independent Director
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.

FY 2011 Technical Committee

Chair, James J. Grant, DuPont
Vice Chair, Michael D. Kindschi, 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 
Dave C. King, BP Exploration Operating Company Limited 
Thomas Lang, Wieland-Werke AG
John M. Nesta, Fluor Canada Ltd.
Takao Ogawa, Toyo Engineering Corporation
Brigitte Ploix, Technip
Bernd Rumpf, BASF SE
M. Venkatesh, Larsen & Toubro Limited

Past and present members of the HTRI Board of Directors: (from left to right) 
Donald W. Meyer, Larry G. Hackemesser, Peter J. Redman, Cheryl J. Shoemaker, Len J. A. Zoetemeijer, Stanley I. Proctor, T. Michael O'Connor,  
Joseph E. Schroeder, Jinn H. Wang, and Martin J. Gough

Past and present members of the HTRI Technical Committee: (from left to right) 
Brigitte Ploix, John M. Nesta, Bennat J. Drazner, James J. Grant, Bill G. Ashenhart, Thomas Lang, Robert Lee, Dave C. King, 
Richard P. Casebolt, Robert P. Hohmann, Shubhangi Jaguste, and Bernd Rumpf (not pictured: Michael D. Kindschi,  
Takao Ogawa, and M. Venkatesh)
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Proctor joins Board of Directors

We welcome Stanley I. Proctor to the HTRI Board of Directors as one of the independent directors. 
From 1988 to 1993, he served on the HTRI Executive Committee. 

Following his retirement as Director of Engineering Technology and Services, Chemical Group, 
Monsanto Company, St. Louis, Missouri, USA, he formed his own consulting firm and elected to 
stay involved with the American Institute of Chemical Engineers (AIChE). Proctor is an AIChE 
Fellow, emeritus member, past Chair of the Board of Trustees of the AIChE Foundation, a former 
AIChE President, and past Director of the Management Division. He is the recipient of numerous 
awards from AIChE, including the Founders Award for distinguished service to the field of 
chemical engineering. 

Proctor also represented the Accreditation Board for Engineering and Technology (ABET) as a 
member and served as chair of the Board of Directors of the United States Council for International 
Engineering Practice (USCIEP). He is an ABET Fellow, as well as past president and secretary of  
the organization. 

His previous volunteer service to HTRI, as well as his commitment and service to engineering 
education and the profession, allows him to contribute both a historical and forward-looking 
perspective to Board discussions.  

He holds BS, MS, and DSc degrees in Chemical Engineering, Washington University in St. Louis, 
from which he was also received the Distinguished Alumni Award in 2005. Proctor is a Licensed 
Professional Engineer (PE) in Missouri. 

Stanley I. Proctor

Thanks to Hudson Products Corporation
HTRI gratefully acknowledges Hudson Products Corporation for sponsoring the 2010 North 
American Meeting reception in Calgary, Alberta, Canada. Hudson’s participation reflects a 
shared interest in and with HTRI. 

We recognize – with great appreciation – the value of their contribution. ®

HUDSON
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recognizing volunteers
Service of volunteers recognized

On behalf of HTRI staff and members throughout the world, we acknowledge the service of Naoki 
Dohi, Martin J. Gough, and Michael G. McMillion on the Board of Directors, and of Robert Lee on the 
Technical Committee. 

Naoki Dohi, Mitsubishi Chemical Engineering Corporation

HTRI accepted the resignation of Naoki Dohi when the demands of his position as General 
Manager, Engineering Department 1, limited his active participation in ongoing HTRI activities. 
During his six years of service on the Board, he shared his extensive knowledge of the needs 
of the chemical and petrochemical process industries in Japan. Dohi was a Charter Member 
of the Communication Committee–Japan from its inception in 1998 to 2003, where he had the 
opportunity to contribute his expertise in process and equipment design, as well as plant 
engineering and construction.

Martin J. Gough, Cal Gavin Limited

As the founder and Chairman & Managing Director of Cal Gavin Limited, Gough brought 
an entrepreneurial perspective and marketing mindset to his role on the Board. Likewise, his 
involvement in organizing several conferences and exhibitions in the United Kingdom that 
helped foster HTRI’s initial presence at these trade shows. As the Chair of the Communication 
Committee–United Kingdom, he reinvigorated the group after a period of dormancy. During his 
four years of service on the Board, he was a member of the Audit and Nominating Committees 
and an active participant of the Crude Oil Fouling Task Force.  

Michael G. McMillion, Independent Director

After working for over 30 years at Eastman Chemical Company, McMillion came out of retirement 
in 2008 and rejoined the Board. His three years’ prior Board experience and service on the Audit 
Committee, plus his knowledge of heat transfer technology and the process industry as a former 
Principal Engineer - Heat Transfer Specialist, helped him get elected as the first Independent 
Director to serve as Vice Chair. In that role, McMillion also served on the Nominating and 
Compensation Committees. 

Robert Lee, Bechtel (China) Engineering & Construction Company

Lee completed the maximum twelve-consecutive-year term on the Technical Committee. He 
brought to the TC over 30 years of experience in the design, fabrication, and operation of heat 
exchanger equipment for the refining and petrochemical industries, including 13 years of shop 
experience in thermal/mechanical design of shell-and-tube exchangers and over 15 years of 
engineering and construction experience. In service to HTRI, Lee also holds the distinct honor of 
having been the founder and a charter member of two Communication Committees:  
CC–Singapore and CC–China. For two years, he also served as Chair of CC–Singapore. 

We extend our appreciation to these gentlemen for their service and wish them continued success in 
their careers or enjoyment of their retirement.

Naoki Dohi

Martin J. Gough

Michael G. McMillion

Robert Lee
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Expanding translation
Open additional file types natively in Xchanger Suite 6 

HTRI Xchanger Suite 6 Service Pack 2 introduced 
a feature that allows you to load UniSim® Shell-
Tube Exchanger Modeler (STE) files (*.stei) and 
HTFS TASC files (*.tai) and run the cases in Xist. 
Using this capability significantly reduces the 
time normally required for you to transfer data 
and minimizes those errors that can occur with 
manual data entry. 

Some of our members asked us to include the 
loading of Aspen Shell & Tube Exchanger files 
(*.edr) because they sometimes use this product 
in their work or they receive these files from 
their customers. 

Xchanger Suite 6 Service Pack 3, to be released 
early next year, extends the capability to  
*.edr files.

Opening a file is simple. In Xist, select Open in 
the File menu, and browse to locate the *.stei, 
*.tai, or *.edr file you want to “translate” into 
an *.htri file. When the file opens, you see a 
Translation Messages report that helps you 
determine if you need to modify the new case 
before running it. 

As an example, we created a case in UniSim STE 
and then opened and ran it in Xist. The images 
below are the actual results generated by the 
programs. Because the programs do not use the 
same proprietary heat transfer and pressure 
drop methods, you can expect slight differences. 
The results listed in the table below are close, 
indicating an accurate translation of the UniSim 
STE input file to Xist. 

Value Xist UniSim STE
Overdesign 8.25% 6.9%
Shellside h, W/m2 K 6657 6163
Tubeside h, W/m2 K 5769 5720*
Shellside pressure drop, kPa 66 63
Tubeside pressure drop, kPa 51 47
Effective temperature 
difference, °C

3.2 3.2

Overall U, W/m2 K 955 936

* Adjusted using the inside/outside area ratio to provide 
consistent area basis

For more information about how our software 
translates alternate file types into Xchanger 
Suite files, select the Translation Tool item in 
the Help menu. The documentation includes 
extensive tables that provide detailed 
relationships between Xchanger Suite input 
items and their equivalents in other exchanger 
simulation software.

engineering applications

Opening alternate file types

Results generated for a case created in UniSim STE (above) 
 and then opened and run in Xist (at right)
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Visualization of nucleation and two-phase flow patterns

Knowledge of the onset of nucleate boiling (ONB) and the two-phase flow pattern is crucial to 
accurate prediction of the flow boiling heat transfer coefficient and pressure drop. Flow pattern data 
for cross flow are limited but necessary to define reliable flow regime maps. 

HTRI recently built and tested a crossflow test section in the Multipurpose Boiling Unit (MBU). The 
test section has two windows on each side for viewing boiling phenomena outside the tubes and two-
phase patterns in the bundle. The windows can withstand operating pressures ranging from deep 
vacuum to 2100 kPa. 

Using a high-speed camera with synchronized lighting, we can collect flow pattern data along 
with flow boiling heat transfer and pressure drop data for a wide range of process conditions using 
different test fluids. We can also see the formation, growth, and departure of bubbles on the tube 
wall. A few images that we have taken appear below.

Videos of flow in the bundle show that the patterns for cross flow are more complex than those for 
tubeside flow. The cross flow area through the bundle is not uniform, and flow direction changes 
along the flow path for staggered bundles.

The new shellside test section in the MBU will allow us to investigate enhanced boiling with 
structured surfaces as well, where the nucleation process and bubble departure mechanisms are 
much different and not widely known. The experiments will provide vital information for enhanced 
boiling heat transfer.

research

LiDong Huang
Sr. Project Engineer, 

Research; Coordinator, 
Boiling & Single Phase 

Bottom viewing window: 
Bubbles form, grow, and depart from the tube’s surface, as shown in this photo 
taken through the bottom window. The smooth tube wall (with a wall superheat 
of 7 °C) shows only a few activated nucleation sites. Streams of bubbles 
continuously come out of those nucleation sites. The bubbles are small 
because the bulk temperature is still about 12 °C lower than the saturation 
temperature on that tube. 

Top viewing window:  
As more vapor is generated, we see slug/bubble flow through the top window. 
Boundaries between the liquid and vapor bubbles are evident. We can see the 
tube clearly through the transparent liquid, but slugs of vapor block our view.

Photos taken in MBU crossflow test section: 
Subcooled p-xylene flows upward and is heated by condensing 
steam on the tube side. The tube wall temperature is higher than the 
saturation temperature of p-xylene. 
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Benefits of noncircular tube geometries in A-frame air-cooled condensers

Power plants typically use A-frame air-cooled 
condensers to cool exhaust steam from the low 
pressure stage of a steam turbine. An A-frame 
air-cooled condenser, whether mounted 
on the ground or on columns, offers users 
several advantages over the horizontal tube 
arrangement typical for API 661 applications:

The higher duty per unit of ground area •	
with inclined tubes reduces the required 
footprint. 
Tube inclination facilitates condensate •	
drainage, resulting in higher condensate 
loading in each tube without excessive 
pressure drop. 

The figure below at left shows an A-frame 
condenser with downflow and upflow reflux 
condensation zones. 

Just as with other heat exchangers, the tube 
geometry in air coolers greatly impacts a 
unit’s efficiency and performance. A-frame 
heat exchangers feature finned elliptical, oval, 
flat, or circular tubes. While the circular tube 
geometry is easier to manufacture and can 
withstand higher pressures for a given wall 
thickness, it also increases the airside pressure 
drop and leads to a non-uniformity in the mean 
temperature difference across tuberows. 

Noncircular tube geometries modify the airside 
flow in a manner similar to the wings of an 
aircraft or the streamlined contours of a sports 
car. The non-circular geometry delays boundary 
layer separation, reduces the size of wakes and 
reduces form drag as shown below, thereby 
reducing the power consumed by the fans.  

The airside heat transfer rate increases because 
the boundary layer now contacts a greater 
portion of the finned area, reducing the 
number of tuberows required for a given duty. 
Fewer tuberows results in a more uniform 
temperature difference between the air and 
the process fluid in each row which leads to 
a better thermal design. The uniformity of 
the mean temperature difference across all 
tuberows reduces condensate subcooling and 
the occurrence of freezing in the first tuberow. 
Additionally, elliptical or flattened tubes 
increase the condensate loading with low two-
phase pressure drop on the tube side. 

Additional factors such as cleaning and fouling 
potential often dictate the final choice of tube 
geometry for A-frame applications. However, 
noncircular tubes offer some benefits that 
circular tubes do not.

Vijay Sathyamurthi
Engineer, Research

Vapor and 
noncondensables Reflux module Downflow module

Fans

Condensate

A-frame air-cooled condenser with downflow and reflux zones

Air Air

Effect of tube geometry on air flow

Fins

Wake region

Boundary layer separation

Boundary layer

Tube wall

Stagnation point
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research
Trusting computed results through uncertainty analysis
Just what do we mean when we say computed and measured values agree?

The ultimate aim of computational fluid 
dynamics (CFD) is to predict, accurately and 
affordably, the thermal hydraulic behavior of 
systems for which experimental data is not 
available. To this end, since 1990 the Fluids 
Engineering Division of ASME has focused 
on efforts to assess and control numerical 
uncertainty in CFD. 

And industry publications often share this 
desire. For example, the Journal of Fluids 
Engineering does not accept any computational 
result for publication until it has met stipulated 
requirements for an uncertainty analysis. 

What do we mean by “uncertainty analysis” for 
our CFD research?

In process heat transfer, a change in local 
temperature of just a few degrees can 
dramatically affect the heat exchanger duty, 
especially while driving temperature differences 
in exchangers continue to decrease. The 
numerical error associated with a computed 
temperature value represents an uncertainty 
generated by or propagated to other calculated 
quantities in the numerical solution process.

In CFD, the grid is a source of uncertainty. The 
grid may consist of several hundred thousand 
to millions of cells sized to capture the local 
gradients that drive mass, momentum, and 
heat transfer.  Changing the grid cell count (or 
increments) or cell shapes affects the convergence 
and resolution. Numerical solutions are always 
grid dependent. The key is to obtain a grid 
or mesh that is sufficiently refined so that the 
answer is nearly independent of the mesh size.

The two images below show a coarse and a 
refined grid for helical baffles near the inlet 
nozzle compartment of a heat exchanger.  
Which CFD grid do you think will provide 
computed results that more closely agree with 
measured values?

The differential equations modeling the flow 
can be discretized with a number of schemes 
that affect accuracy. For most multidimensional 
steady flows with heat transfer, algorithms 
should use a minimum of second-order accurate 
discretization in space (based on Taylor series 
expansion) to mitigate numerical diffusion 
distortion. In some cases, higher-order (that is, 
third- or fourth-order) schemes may be needed 
to increase accuracy.

Salem A. Bouhairie
Engineer, Research

Coarse grid Refined grid

CFD grids of helical baffles 
near inlet nozzle compartment 
of a heat exchanger
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CFD can simulate turbulence in the Reynolds-Averaged Navier-Stokes (RANS)-type with various 
models for the turbulent or eddy viscosity. Each model employs several empirical constants that can 
be adjusted systematically to capture the effect of turbulence stresses on pressure and heat transfer.  

Combined uncertainty analyses of the grid, the turbulence models, and the discretization schemes 
lead to reliable, converged solutions that must then be validated by experimental data. Nevertheless, 
a rigorous uncertainty analysis is a useful tool that enables researchers to trust their numerical 
results so that they can say “agreement was found between the measured and computed values.”

Across

1.    plates are used to divide flow inside channels, 
covers, or bonnets.

10. Two examples of a    rear head are S and T types.
11. The most common type of baffle is the    segmental 

baffle.
12.    is the ratio of flow area/flow area of the empty shell.
13.    are rods in the passlanes that help divert flow from 

the F-stream back into the bundle.
14.    are rods that secure the bundle to the tubesheet.
15.    segmental baffles have a lower pressure drop than 

single segmental baffles.
16. Device that can reduce the C-stream (bundle-to-shell 

clearance) by diverting flow back into the bundle.

Down

2.    defines the tube spacing from tube to tube.
3.    are tubes that do not have any tubeside flow but are 

placed in the bundle knockout area to reduce bypassing.
4. Common    angles include 90, 30, 45, and 60.
5.    are solid rods that protect the bundle from erosion.
6. The E-stream is the leakage stream that flows through the 

clearance between the shell and the   .
7. According to TEMA, the maximum    for the bundle 

entrance/exit area is 4000.
8. An X shell creates pure    in an exchanger.
9. The area where tubes have been removed is called the 

bundle    area.

Tube Layout Terminology Solution on page 25

1 2

3 4

5 6
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9
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EclipseCrossword.com
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research
Simultaneous two-phase flow visualization 

HTRI now uses visualization techniques to observe flow patterns, calculate velocities, and 
approximate void fractions in single- and two-phase complex flows. A previous newsletter article 
described single-phase flow visualization with Particle Image Velocimetry (PIV). Here we describe 
two-phase flow visualization capabilities: Direct Image Particle Analysis (DIPA) and High-Speed 
Cinematography (HSC). 

Why is DIPA important and how does it work?

In DIPA, the velocity field is calculated using discrete phase particles inherently in the flow, whereas 
in PIV, external seeding particles are used. For example, DIPA can be used to determine the size and 
velocities of individual air bubbles. 

In many two-phase flows—nucleate boiling, droplet condensation, or gas-liquid bubble/slug flows—
discrete phase particles cannot function as seeding particles for PIV due to their sparse population. 
In such flow conditions, DIPA can serve as an extremely useful visualization tool for void velocity 
calculations and void fraction approximations. Furthermore, PIV and DIPA can be performed 
simultaneously to calculate discrete and continuous phase velocity fields, if external seeding is 
feasible.

Sudhaker Chhabra
Engineer, Research

The key steps involved in DIPA are image 
acquisition and image processing. Similar to 
PIV, a laser illuminates the region of interest, 
and a digital camera acquires a series of image-
pairs containing the bubbles or voids. Next, an 
algorithm detects void boundaries and compares 
image-pairs to calculate corresponding 
velocities. Because DIPA uses light reflection 
from voids (native laser wavelength), 
simultaneous PIV (fluorescent wavelength) 
measurements can be used to calculate the 
continuous-phase velocity map as shown in  
the figure.

How does HSC work and what are the 
applications?

HSC quickly captures many images of the flow. 
Studying complex gas-liquid interactions often 
requires that images be acquired at rapid rates 
(greater than 100 Hz) and then replayed slowly 
(about 1 to 10 Hz) . The visualization is limited to 
qualitative measurements only.

A high-speed digital camera obtains images 
of the region of interest while maintaining 
complete synchronization with a high-frequency, 
high-powered LED constellation. HSC can also 
be used for single-phase flows, such as leakage 
flows around a baffle, using colored dyes. 

Among the visualization technologies at  
HTRI, HSC is the easiest to use for observing 
flow patterns. 

Flow direction 
(swirling flow) Region of 

interest

Dt

PIV velocity map

Laser

Boundary detection

PIV  
algorithm

DIPA algorithm

Velocity calculation

DIPA filter

Camera 1 Camera 2

PIV filter

Laser illumination
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engineering services
HTRI constructs a heat exchanger thermal flow demonstration loop

James T. Schaefer, Jr.
Project Engineer, 

Engineering Services

HTRI recently began design and construction of a heat exchanger thermal flow demonstration loop 
for use in training and demonstrations. Computer simulations of different operating conditions are 
desirable because they are cost-effective and can be set up quickly. 

Often, data acquisition systems (DASs) are installed for control, monitoring, and diagnostic purposes 
after a heat exchanger is built. As the user combines the design and as-built simulation with actual 
operating data from the DAS, opportunities for improving a heat exchanger system are discovered. 
Using the heat exchanger thermal flow demonstration loop in conjunction with Xchanger Suite 
provides a method to answer these questions and address potential opportunities. In 2011 we plan to 
open training sessions with the demonstration loop for our members.

The demonstration loop consists of three heat exchangers, illustrated below. Exchanger 1 (E1) heats 
test fluid in the hot loop using an electric heater. The hot fluid flows from E1 to Exchanger 2 (E2), 
where the heat is rejected to the cold loop inside E2. In the cold loop, the heated fluid travels from 
E2 to Exchanger 3 (E3) where it rejects heat to room air. The flow demonstration loop uses industrial 
instruments to monitor operating heat exchanger performance.

Electric Heater
Exchanger 1 (E1)
(Electricity to Fluid)

Shell-and-Tube Exchanger  
Exchanger 2 (E2)
(Fluid to Fluid)

Air Cooler
Exchanger 3 (E3)
(Fluid to Air)
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Our alliance with Honeywell provides an 
expanded product line to our members. HTRI 
currently offers all of Honeywell’s UniSim® Heat 
Exchangers software modules (see table below), 
fully supported by our well-recognized technical 
support team. Staff are working to improve the 
interface between Xchanger Suite and the UniSim 
Design process simulator. 

HTRI members may be particularly interested 
in the UniSim PFE and UniSim FWH modules 
because these programs address applications not 
yet handled by our own software. 

You may be aware that we also have alliances 
with several providers of heat exchanger 
mechanical design software to facilitate data 
transfer after a thermal design calculation 
is completed with Xchanger Suite. While we 
continue to support all these interfaces and 
maintain a neutral position regarding the 
selection of a mechanical design program, we 
have established an additional alliance with 
RCS so that anyone interested in the RCSWin 
software may obtain it directly from HTRI. 

To learn about licensing options and fees, contact 
a member of the sales team. Contact information 
appears on the back cover.

HTRI continued to grow in Fiscal Year 2010, 
although at a slower pace than in recent years. 
Most of our new growth came from EMEA 
(Europe, Middle East, Africa), Asia-Pacific 
(China, Japan, Korea, Taiwan), and India.

Highlights of activity and achievements at HTRI 
regional operations are summarized below.

Asia-Pacific

A significant milestone was the addition of a new 
sales representative in China, which is critical to 
ensuring further growth in this country. 

Recent activity in the region has focused on 
training, with sessions in Japan (June 2010) and 
Korea (October 2010). All or a significant portion 
of the sessions were conducted in Japanese and 
Korean, respectively. 

We were present once again at the AchemAsia 
exhibition (June 2010), held in Beijing every  
three years.

EMEA

EMEA experienced the largest growth of any 
region during the past fiscal year. The annual 
European Meeting (Paris, France) attracted more 
attendees compared to the previous year. HTRI 
also participated in two exhibitions in 2010 to 
further promote our technology and services.

WTT Expo (Karlsruhe, Germany)•	
NEFTEGAZ Exhibition (Moscow, Russia)•	

New in 2010 is our first HTRI meeting in the 
Middle East, held November 21 – 24 in Dubai, 
United Arab Emirates.

Expanded product line benefits HTRI members
Honeywell and RCS software now available from HTRI

serving you globally

Fernando J. Aguirre
Vice President,  

Sales & Business 
Development

Visitors inquiring about HTRI products at AchemAsia

Honeywell Software Available from HTRI
UniSim Plate-Fin Exchanger Modeler (UniSim PFE)

UniSim FeedWater Heater Modeler (UniSim FWH)

UniSim Shell-Tube Exchanger Modeler (UniSim STE)

UniSim Crossflow Exchanger Modeler (UniSim CFE)

UniSim Fired Process Heater Modeler (UniSim FPH)

UniSim Plate Exchanger Modeler (UniSim PHE)

UniSim Process Pipeline Modeler (UniSim PPL)

BOTEC joins sales team
HTRI welcomes BOTEC, with a presence in 
Beijing and Shanghai, as our newest sales 
representative in China. As a result, we look 
forward to faster growth in China through 
the efforts of Mr. Baozuo Sun and his team. 

To contact BOTEC about HTRI products  
and services, send an e-mail message to 
HTRI.China@HTRI.net.Baozuo Sun of BOTEC

We have established an 
additional alliance with 
RCS so that anyone 
interested in the RCSWin 
software may obtain it 
directly from HTRI.
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India

Over the last three years, membership in India 
has increased more than 100% in numbers,  
with a similar increase in overall revenue.  
India has consolidated its position of being 
the country with the second largest number of 
members globally.

The next HTRI Asian Meeting in India will be 
held in New Delhi in December 2011. To ensure 
that members in India still have various options 
available for training, we plan to offer a three-
day training event in the first half of 2011. In 
addition, we started holding more onsite training 
sessions using local resources, most recently at 
Saipem Triune Engineering Pvt. Ltd. and Indian 
Oil Corporation Limited (Panipat). We encourage 
you to write to Training@HTRI.net if you wish to 
organize a training session at your company.

The Communication Committee (CC) for India 
has plans for two sessions: one focusing on fired 
heater technology (December 2010) and the other 
on unfired heat transfer equipment (February 
2011). The CC chair and vice chair will notify 
members of details as they become available; you 
can also check the CC-India page in the HTRI 
website for the upcoming meeting agenda.

USA/Canada

In FY 2010, while eighteen (18) new members 
and seven (7) new Participating Affiliates (PAs) 
joined—contributing more than 20% of the new 
revenue—we experienced some significant losses 
due to mergers and acquisitions, reducing the 
number of members while retaining all the 
original users.

To promote HTRI and our products in the region, 
we participated in four exhibitions between 
March and October 2010.

AIChE Spring National Meeting  •	
(San Antonio, Texas, USA)
Global Petroleum Show (Calgary, •	
Alberta, Canada)
AIChE Regional Process Technology •	
Conference (Galveston, Texas, USA)
ChemInnovations 2010 (Houston,  •	
Texas, USA)

During the ChemInnovations conference we also 
participated in a panel session on advances in 
heat transfer research.

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
Our sales team is spread around the world, well supported by Membership Services staff based at 
our headquarters in Texas. 
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David J. Evans
Manager,  

Technical Support

Handling complex series/parallel flow arrangements

One of the questions that Technical Support is often asked is “Can Xist handle tubeside flow in 
parallel and shellside flow in series?” Yes, it can (and vice versa). Xist even lets you set up different 
streams in parallel or different shell geometries in series. 

Consider multiple exchangers in series. For this example, let’s assume that the hot stream is in series 
(two shells) but the cold stream flows through the exchangers in parallel. This arrangement might be 
useful for a condenser when condensation occurs in the first shell (ID 101) and subcooling occurs in 
the second shell (ID 102). In this particular application, the shell geometries are also different.

How do you enter data for this case in Xist? 

On the Shell panel, first change the number of shells in series to 2. Then click the Multi-shell 
configuration drop-down list box and select Hot in Series, Cold in Parallel. Note that the Process 
tab allows you to enter data only for the hot stream properties. Complete this data so that the fluid 
conditions and properties span the expected range of both shells.

Confirm that the exchanger 
contains two shells. Click Unit ID 
100 – Summary Unit in the drop-
down list box at the top of the 
navigation pane tree. You should 
see two sub-entries: Unit ID 101 – 
Shell 1 and Unit ID 102 – Shell 2. 

Next, to enter the process and 
physical property data for the 
cold stream, select the relevant 
shell number. Xist does not 
assume that the shells use 
the same fluid. If they do (for 
example, both use cooling water), 
you need to duplicate the input.

What if you want to use two different shell geometries? 

By default, any data that you enter for the Summary Unit is used for all shells. Xist assumes that 
multiple shells are “stacked” in terms of inlet and outlet nozzles. For instance, a shellside inlet 
nozzle at the front head of shell 1 is assumed to be at the rear head of shell 2. This setup is the norm 
for multiple shells in series. It reduces pipe connections between shells, particularly if shells are 
physically stacked on top of each other.

For identical shells, you set up the first shell (and all odd-numbered shells) to be the same and then 
explicitly specify the inlet nozzle for the second shell (and all even numbered shells) to be at the same 
end as in the Summary Unit. In order to do this, we need to specify all even numbered shells to be 
different from the Summary Unit. Select the Unit ID, and on the Input Summary form uncheck the 
Use Summary Unit Input checkbox for Unit ID 102 – Shell 2 and any other even-numbered shells. 
Doing so displays the full geometry options for this shell.

You can make other changes to the geometry in a similar way. For example, if you want to model a 
large condenser on top of a small subcooling unit, just completely change the geometry (shell length 
and diameter, tube length and types, baffle cut orientation, etc.).

Send your questions about using our software to Support@HTRI.net. Our global team is ready to 
help! 

engineering services

Hot stream in series (shell side), cold stream in parallel (tube side) in Xist
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Experienced Engineering Applications Developer

Principal Responsibilities 

Work in a team-oriented environment with researchers 
and applications developers on Xchanger Suite, HTRI’s 
premier software product.

Identify and develop new approaches/features •	
for software development projects
Write software technical specifications•	
Plan, manage, and execute software projects •	
Assist in resolving customer inquiries•	
Maintain/enhance existing software products •	
and interfaces to 3rd-party applications
Define and develop new heat transfer and •	
hydraulic analysis software models
Prepare and present technical presentations•	

Qualifications

BS in Chemical or Mechanical Engineering•	
Five years of experience in the design, •	
fabrication, or operation of process heat 
transfer equipment (preferably shell-and-tube 
or air-cooled)
Three years of experience in developing •	
engineering applications using
— Microsoft® Windows-based application 
development
— C, C++, and/or FORTRAN

Proven ability to develop/deliver formal •	
presentations/reports

Individual must already possess authorization  
to work in the United States.

HTRI has the following full-time employment 
opportunities. We offer market-based compensation and 
a comprehensive benefits package. Additional details are 
posted on the Careers page of www.HTRI.net. 

Send résumés and letters of application detailing 
relevancy of work experience to 

Ms. S. Breaux Daniel 
Vice President, Human Resources 
Heat Transfer Research, Inc. 
150 Venture Drive 
College Station, TX 77845 USA 
sbd@HTRI.net 

EOE/m/f/h/v

career opportunities

Applications Developer, Enterprise Applications
Principal Responsibilities 

Individual will develop, maintain, and enhance 
databases and other business applications for 
accounting, training, membership, marketing, and 
corporate services.

Develop specification documents•	
Create, maintain, and enhance business •	
applications, including databases and user 
interfaces
Author/generate documentation•	
Develop and produce reports for management•	
Assist with maintenance of intranet sites•	
Integrate internal databases with external •	
website

Qualifications

BS in Computer Science or Management •	
Information Systems
Familiarity with SQL, JAVA, PERL, or C++ •	
preferred
Good communication skills (oral and written)•	

Will consider applicants for a senior level applications 
developer who possess additional qualifications.

Individual must already possess authorization  
to work in the United States.



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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Reports
AC-16 First adaptation of Stream Analysis Method for 

air-cooled heat exchangers
BK1-12 Three-dimensional CFD simulations of kettle 

reboilers
BK1-13 Evaluation of Circulation Boiling Model for 

kettles
BX-10 Flow boiling across horizontal plain tube 

bundles, Part I: Data and analysis
CT-23 Condensation pressure drop in micro-finned 

tubes: Review of literature methods
CT-24 Improved pressure drop method for 

condensation in horizontal tubes
PHE-14 Condensation in welded-plate heat exchangers
S-SS-3-21 Disk-and-doughnut baffled heat exchangers: CFD 

simulations and methods
S-ST-1-13 CFD study of diabatic single-phase laminar 

liquid flow in horizontal tubes
Q
Q 14-1 Flow visualization in a transparent shell-and-

tube heat exchanger
Q 14-2 Condensation heat transfer and pressure drop: 

Internal helical micro-finned tube vs. plain tube
Q 14-3 Modeling fans-off operation in Xace
Q 14-4 Improved heat transfer coefficients for calculating 

tubesheet temperature

TechTips
TT-12 Understand significant changes in  

Xchanger Suite 6
TT-13 Model supercritical fluids

recognizing staff

Technical publications issued 
February – October 2010

Staff presentations and publications

L. Huang and K. J. Farrell, Mixed convection in vertical tubes: 
High Reynolds number, 14th International Heat Transfer 
Conference (IHTC-14), Washington, DC, USA, August 8 – 
13, 2010.

T. G. Lestina and R. S. Kistler, Trends in shellside thermal 
design methods, 14th International Heat Transfer 
Conference (IHTC-14), Washington, DC, USA, August 8 – 
13, 2010.

V. Sathyamurthi and D. Banerjee, Non-linear dynamical 
analysis of surface temperature data using temperature 
non-sensor during pool boiling experiments, 14th 
International Heat Transfer Conference (IHTC-14), 
Washington, DC, USA, August 8 – 13, 2010.

R. L. Shilling and S. G. Starks, Panel discussion: Advances in 
shellside heat exchanger design, 2010 ChemInnovations, 
Houston, Texas, USA, October 19, 2010.

S. G. Starks, Shell-and-tube heat exchanger design principles 
for viscous fouling media, 2010 Global Petroleum Show, 
Calgary, Alberta, Canada, June 10, 2010.

H. Uozu, Reboiler and condenser design for fractionation 
tower, Fractionation Technology Seminar sponsored 
by The Society of Separation Process Engineers-Japan, 
The Society of Chemical Engineers-Japan, and the Japan 
Petroleum Institute, Tokyo, Japan, September 17, 2010.

H. U. Zettler and David J. Evans, HTRI - An update on 
research, software and latest developments, Heat 
Transfer Society meeting, London, UK, February 2, 2010.

H. U. Zettler, Mitigating of fouling by design - Design margin 
selection for heat exchangers, WTT-Expo, Karlsruhe, 
Germany, April 27 - 29, 2010.

H. U. Zettler, HTRI - An update on research, software and 
latest developments, NEFTEGAZ Exhibition, Moscow, 
Russia, June 21 - 25, 2010.
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HTRI offers a Participating Affiliate (PA) option to member companies in Categories II through V that 
would like subsidiary companies to have access to HTRI products. 

In most cases, there is no fee for 100% owned subsidiaries and branch offices; for others, the fee is 
discounted based on ownership.

Benefits of enrollment

Use of HTRI products at no cost or at a discounted fee•	
Direct ordering privileges when subscribing to the Auxiliary Mailing Service•	
Listing in the HTRI Membership Roster•	
Inclusion in HTRI mailings for newsletters, meeting notices, and other correspondence•	
Access to the Member Center in the HTRI website, www.HTRI.net•	

Annual fees

In most cases, no annual fee for branch offices and wholly owned subsidiaries•	
Discounted fee for subsidiaries less than 100% owned•	

Registering is easy!

Companies with separate legal status (such as corporations, partnerships, or limited liability 
companies) from the member company must register in order to use HTRI products.

Branch offices do not have to register to use HTRI products unless they are located in a country 
other than that of the member company; however, many choose to register to be listed in the HTRI 
Membership Roster or to subscribe to the Auxiliary Mailing Service for direct ordering privileges.

To take advantage of the Participating Affiliate benefits, please contact Membership@HTRI.net 
for complete details. Maximize your membership now! We look forward to hearing from you and 
registering your subsidiaries.

Maximize your membership—register your subsidiaries!

corporate news
HTRI welcomes new staff and announces promotions

We recently added new staff to our team.

Richard A. Breaux, Coordinator, Desktop Support•	
Chalon T. Hawkins, Sr. Desktop Support Specialist•	
Andrew J. Mountford, Project Engineer, Engineering Services•	
James T. Schaefer, Jr., Project Engineer, Engineering Services•	
Jack A. Schneider, Director, Engineering Applications•	

Congratulations are extended to recently promoted staff and those who assumed new roles.

Kathryn E. Alexander, Coordinator, Technical Editing•	
Michael E. Downie, Manager, Enterprise Applications•	
Kevin J. Farrell, Director, Research•	
Joseph W. Holmes, Principal, H•	 2 Integration
Peter A. Newman, Manager, Systems Infrastructure•	
Ray E. Toler, Jr., Director, Marketing & Corporate Services•	
Christopher A. Walker, Senior Applications Developer•	
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Special Advertising Section for Vendors at  
2010 HTRI Exhibition in Calgary, Alberta, Canada

unisim design

To learn more about UniSim Design visit

www.honeywell.com/ps/UniSimDesign.

© 2010 Honeywell International, Inc. All rights reserved.

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.

Quality Engineering Software

ESTIMATING
INQUIRY PURCHASE ORDERS

U-1 DATA REPORTS
CYLINDERS,HEADS, TUBES AND CONES

DAVIT
HINGE

KOPP AND SAYRE
L.P. ZICK

RCS TRIG
ACTUAL RIB LENGTHS

SLOPE
WEIGHTS, VOLUMES AND SURFACES

CNC
CONE LAYOUT

BAFFLE PUNCH LAYOUT
SECTION II PART D MATERIALS

P.O. Box 417, Jenks, OK 74037  918.299.7262 (P) 918.299.5045 (F)  www.rcs-system.com

Shell and tube design w/ graphics
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SUCCESS IN RUSSIA
Feed/effl uent exchanger retrofi t 
enables higher throughput and cuts 
energy consumption up to 4.6 MW 
(full fl ow) saving US$233,000/yr even 
at the lower current fl ow rate.

PLANT
LUKOIL refi nery VOLGOGRADNEFTEPERERABOTKA LLC, 
Volgograd, Russian Federation 
Feed/effl uent exchanger in hydrotreatment reactor
TEMA-AES with helical baffl es 2 parallel trains of 3 
stacked horizontal shells 2,521 tubes (20.0 x 1.8 x 9,000 
mm) per shell 

PROBLEM
Limited performance of this two-phase feed/effl uent 
exchanger caused high fuel consumption and hindered 
a plant capacity increase. The exchanger originally 
recovered 19 MW of heat from the effl uent of a 
catalytic reactor. To bring the reactor feed up to its 
target temperature required a fi red heater to add a 
further 4.1 MW. A proposed fl owrate increase would 
have raised the exchanger duty to 28 MW and the 
fi red heater duty to 6 MW. As well as being expensive 
in fuel, this would have been beyond the capacity of 
the fi red heater. 

SOLUTION 

Cal Gavin engineers confi rmed that tubeside heat 
transfer limited the exchanger’s performance, with 
poor tubeside distribution due to low pressure loss 
partly to blame. They designed hiTRAN matrix elements 
to increase tubeside heat transfer both directly, by 
increasing turbulence, and indirectly, by utilising more 
of the available tubeside pressure drop to improve fl uid 
distribution. They tailored the geometry of the elements 
to suit the changing proportions of liquid and vapour 
along the exchanger. Simulation showed that at the 

higher fl owrate, the hiTRAN matrix elements would 
increase the overall heat transfer coeffi cient by a factor 
of 2.6 (73>191 W/m2K), boosting heat recovery to 32.4 
MW and cutting the fi red heater duty from 6.0 MW to 
2.0 MW. 

BENEFIT
At the current fl owrate, the hiTRAN matrix elements 
save 2.2 MW, or 63 TJ/y, through increased heat recovery 
from the effl uent stream. LUKOIL values the annual fuel 
saving at 7 million rubles (US$ 233,000). A test at the 
proposed higher fl owrate confi rmed that the hiTRAN 
Thermal System will increase exchanger performance 
from 27.8 MW to 32.4 MW, saving 4.6 MW, without 
increasing the load on the fi red heater. The hiTRAN 
matrix elements were installed in November 2009 
during a scheduled refi nery shutdown. Installation took 
less than two weeks.

AVA I L A B L E  F O R  D O W N L O A D  AT

www.calgavin.com
COMPLETE OPTIMIZATION
Performance/Cost/Benefit

www.calgavin.com
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The need to improve exchanger performance is driven by a wide variety of limitations which 
develop as plant needs change or through inadequate original design. Experience has shown 
that most upgrades are instigated by the need for higher productivity or change of process 
conditions. Capital expenditure on the basis of pure energy reduction through exchanger 
effi ciency improvements is surprisingly rare. In this application exchanger enhancement 
provides multiple economic benefi ts through facilitating substantially increased throughput 
by means of highly effi cient heat recovery. There must be similar opportunities waiting to be 
discovered on many process plants!”

Peter Ellerby – Engineering Manager, Cal Gavin Ltd

Paid Advertisement

Cal Gavin Exhanger FPA.indd   1 27/8/10   17:45:05
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TWISTED TUBE®

HEAT EXCHANGERS

Turnkey EMbaffle® Solutions & Projects
EMbaffle® Technology Licensing
Unique Proprietary Solutions

A Major Advance in Heat Exchanger Technology

Unique Proprietary Solutions

Advanced Heat Transfer Solutions
Combination with tubeside enhancement 

h l i ibl

Benefits
• Increases energy efficiency

technologies possible
Utilizing “hybrid” baffle arrangements
Enabling new and efficient processes
Crude pre-heat trains and other fouling services

• Eliminates tube vibration
• Reduces CO2 emissions
• Reduces fouling

L d .c
om

p g
Solar power, gas compression, and conditioning • Lower pressure drop

• Light weight & compact

ba
ffl

e

For further information, contact

EMbaffle Inc.
11607 S i C Rd #E w

.E
M

b

11607 Spring Cypress Rd., #E
Tomball, TX  77377
Telephone   832 559-1589
Fax 832-559-1506

w
w

w

Technology developed by Shell Global Solutions International BVCopyright 2009 EMbaffle BV

Fax  832-559-1506
www.EMbaffle.com

Special Advertising Section for Vendors at  
2010 HTRI Exhibition in Calgary, Alberta, Canada

TRUSTED BY
INDUSTRY AROUND
THE GLOBE FOR
CORROSION-RESISTANT
PROCESS EQUIPMENT.
TITAN METAL FABRICATORS
custom designs and manufactures process
equipment—heat exchangers, pressure vessels,
piping systems, columns and reactors—from
Titanium, Tantalum, Duplex Stainless Steel,
Hastelloy,® Zirconium and High Nickel Alloys.
TITAN’s vast experience and proven capabilities,
combined with an extraordinarily high degree of
personalized customer service is all designed
to deliver just one thing: Excellence.

835 Flynn Road
Camarillo, California USA 93012
P H O N E  805.487.5050
F A X  805.487.5047
www.titanmf.com

P  A  I  D    A  D  V  E  R  T  I  S  E  M  E  N  T
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Tube Layout Terminology - Solution Puzzle on page 13
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recognizing members
January – October 2010
New Members
Ace Engineering Solutions

Vadodara, Gujarat, India

ACO-Engineering A/S
Kolding, Denmark

ALPEC Corporation
Pohang, Korea

AMEC BDR Limited
Calgary, Alberta, Canada

Amer Industrial Technologies, Inc.
Wilmington, Delaware, USA

Archytas S.à r.l.
Aubagne, France

Brask, Inc.
Sulphur, Louisiana, USA

Cameron International Corporation
Buffalo, New York, USA

Carrier Corporation
Syracuse, New York, USA

Chevon International (S) Pte Ltd
Singapore

China Nuclear Power Design Company 
Ltd. (Shenzhen)

Shenzhen, Guangdong, China

Comprehensive Industrial Services  
Pvt. Ltd.

Vadodara, Gujarat, India

Descon Integrated Projects  
(Private) Limited

Lahore, Punjab, Pakistan

DPS Bristol (M) Sdn Bhd
Kuala Lumpur, Malaysia

Dynamic Energy Engineering Services Co.
Al Khobar, Saudi Arabia

Ecolaire España, S.A.
Madrid, Spain

Enerflex Systems Ltd.
Nisku, Alberta, Canada

eni S.p.A.
San Donato Milanese, Milano, Italy

Evacon Equipamentos Industriais Ltda.
Diadema, São Paulo, Brazil

Expander
Cotia, São Paulo, Brazil

Exterran Eastern Hemisphere FZE
Dubai, United Arab Emirates

Exterran Energy Solutions, L.P.
Broken Arrow, Oklahoma, USA

Fabryka Aparatury i Urzadzen  
"FAMET" S.A.

Kedzierzyn-Kozle, Poland

Fouré LAGADEC S.A.R.L.
Le Havre, France

Gactel Turnkey Projects Limited
Mumbai, Maharashtra, India

Gerbrand Consulting Ltd.
Calgary, Alberta, Canada

Hexion Specialty Chemicals B.V.
Rotterdam, The Netherlands

Honeywell International Inc.
Morristown, New Jersey, USA

Hubei Changjiang Petrochemical 
Equipment Co., Ltd.

Honghu, Hubei, China

IDMC Limited
Anand, Gujarat, India

India Tube Mills & Metal Industries Ltd.
Mumbai, Maharashtra, India

Indian Oil Corporation Limited
Panipat, Haryana, India

Indus Projects Limited
Mumbai, Maharashtra, India

Industrial Energy Surveys Ltd
Hemswell, Lincolnshire, United Kingdom

Ingersoll-Rand Company
Davidson, North Carolina, USA

IOW Ingenieurbüro für optimierte 
Wärmetauscher GmbH

Bochum, Germany

Jutasama Sdn Bhd
Shah Alam, Selangor, Malaysia

Lanzhou Changzheng Machinery Co., Ltd.
Lanzhou, Gansu, China

Mitsubishi Heavy Industries America, Inc.
Austin, Texas, USA

MMHE-ATB Sdn. Bhd.
Pasir Gudang, Johor, Malaysia

Motiva Enterprises LLC
Convent, Louisiana, USA

NABA Cooling Technology GmbH
Vienna, Austria

O.M.S.A. S.r.l.
San Pietro Mosezzo, Novara, Italy

OOO "Mashimpeks"
Moscow, Russia

Peerless Manufacturing
Orchard Park, New York, USA

PL Engineering Limited
Gurgaon, Haryana, India

Posco Engineering & Construction  
Co., Ltd.

Incheon, Korea

PT. Heat Transfer Solutions Indonesia
Sidoarjo, Jawa Timur, Indonesia

Reliance Ports and Terminals Limited
Mumbai, Maharashtra, India

Rolls-Royce plc
Derby, Derbyshire, United Kingdom

Rotating Offshore Solutions Pte Ltd
Singapore

Samkun Century Co., Ltd.
Gimhae, Korea

Samsung Techwin Co., Ltd.
Changwon, Korea

Samyang Kasei Co., Ltd.
Jeonju, Jeollabuk-do, Korea

Samyoung Heavy Industries Co., Ltd.
Milyang, Gyeongsangnam-do, Korea

Schwartz-Hautmont Construcciones 
Metálicas S.A.

Tarragona, Spain

Setouchi Kogyo Co., Ltd.
Onomichi, Hiroshima, Japan

Shanghai Nuclear Engineering Research & 
Design Institute

Shanghai, China

Showa Denko K.K.
Tokyo, Japan

Siping Juyuan Hanyang Plate Heat 
Exchanger Co., Ltd.

Siping, Jilin, China
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New Participating Affiliates
APV Service Ltd.

Moscow, Russia

Bantrel Co.
Calgary, Alberta, Canada

Bronswerk Heat Transfer spol s.r.o.
Benešov	nad	Ploučnicí,	Czech	Republic

Casale Chemicals S.A.
Lugano-Besso, Switzerland

GEA Bischoff S.p.A.
Milan, Italy

GEA Polska Sp. z o. o.
Swiebodzice, Poland

GEA Technika Cieplna Sp. z o.o.
Opole, Opolskie, Poland

Honeywell (China) Co., Ltd.
Shanghai, China

Honeywell Control Systems Ltd
Bracknell, Berkshire, United Kingdom

Honeywell Japan Inc.
Tokyo, Japan

Honeywell Limited
Calgary, Alberta, Canada

Inelectra Argentina, S.A.
Buenos Aires, Argentina

Inelectra Colombia, S.A.
Chia, Cundinamarca, Colombia

Inelectra Iberoamérica, S.A.
Madrid, Spain

Inelectra Panamá S.A.
Ciudad de Panamá, Panama

Inelectra Venezuela, S.A.
Caracas, Edo. Miranda, Venezuela

Invensys Korea SimSci-Esscor
Incheon, Korea

IPSI LLC
Houston, Texas, USA

JGC Vietnam Co., Ltd.
Hanoi, Vietnam

Kellogg China, Inc.
Beijing, China

Koch Chemical Technology Group India 
Pvt. Ltd.

Mumbai, Maharashtra, India

Methanol Casale S.A.
Lugano-Besso, Switzerland

Mustang Al-Hejailan Engineering
Al-Khobar, Saudi Arabia

OOO Funke Rus
Moscow, Russia

OXEA Bishop LLC
Bishop, Texas, USA

PETRONAS Penapisan (Terengganu) Sdn. 
Bhd.

Kerteh, Kemaman, Terengganu, Malaysia

Polimeri Europa S.p.A.
Mantova, Italy

PT. Technip Indonesia
Jakarta, Indonesia

Rohm and Haas Chemicals LLC
Philadelphia, Pennsylvania, USA

Saipem S.p.A. (Sharjah Branch)
Sharjah, United Arab Emirates

Samsung Engineering America Inc.
Houston, Texas, USA

Snamprogetti Canada Inc.
Calgary, Alberta, Canada

Techint Engenharia e Construção S/A
São Paulo, SP, Brazil

Techint India Private Limited
Thane-West, Mumbai, India

Techint Servicios S.A. de C.V.
Mexico, D.F., Mexico

Tranter Industria e Comercio de 
Equipamentos Ltda.

Cotia, São Paulo, SP, Brazil

UOP LLC
Des Plaines, Illinois, USA

UOP Malaysia Sdn. Bhd.
Kuala Lumpur, Malaysia

Urea Casale S.A.
Lugano-Besso, Switzerland

URS Corporation
Tampa, Florida, USA

VTA Verfahrenstechnik und 
Automatisierung GmbH

Gelsenkirchen, Germany

Wood Group Production Facilities – 
MEENA

Aberdeen, United Kingdom

WorleyParsons Pte Ltd
Singapore

Société d'Ingénierie Thermique  
et Hydraulique

Paris, France

Swep Heat Exchanger, Inc.
Taipei, Taiwan

Temasme Veselex India
Noida, Uttar Pradesh, India

Tepat Teknik Sdn Bhd
Shah Alam, Selangor, Malaysia

Thermax Inc.
Dartmouth, Massachusetts, USA

TubeTech GmbH
Plauen, Sachsen, Germany

Vapor Industrial S.A.
Santiago, Chile

VCare Heat Transfer Pvt. Ltd.
Vadodara, Gujarat, India

Vesseltech Engineering Sdn. Bhd.
Seri Kembangan, Selangor, Malaysia

Wison Engineering Ltd.
Shanghai, China

Wuxi Chemical Equipment Co., Ltd.
Wuxi, Jiangsu, China

Y. W. Galil Engineering Ltd.
Ramat Ishay, Israel

Yingkou Qingying Petroleum Chemical Equipment Co., Ltd.
Yingkou, Liaoning, China



technical support
Support@HTRI.net

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

Service Pack 2
Xace Xfh Xhpe Xist
Xjpe Xphe Xspe Xtlo
Xvib

HTRI Xchanger Suite Educational
HTRI e-Library .................................2.0

Software distributed by HTRI
EHT .................................................2.2
RCSWin .............................01.01.2010
Honeywell UniSim®  
Heat Exchangers ...................... R390.1
UniSim CFE, UniSim FPH, UniSim FWH, 
UniSim PFE, UniSim PHE, UniSim PPL, 
UniSim STE

To order HTRI software updates,  
e-mail Orders@HTRI.net
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upcoming events
TechTip: Modeling Flooded 
Evaporators
December 16, 2010
Webinar
TechTip: UniSim® FeedWater Heater 
Modeler
January 20, 2011
Webinar
HTRI Training – USA 
January 31 – February 4, 2011
Pebble Creek Country Club
College Station, Texas, USA
HTRI Training – Europe
March 7 – 11, 2011
Starhotels Michelangelo
Florence, Italy
Annual Meeting of Stockholders and 
North American Meeting
September 19 – 23, 2011
The Ritz-Carlton
Amelia Island, Florida, USA

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

CHINA 
BOTEC 
Beijing, China 
+86.10.5188.1280 
HTRI.China@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
+7.812.677.9314
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. 

Follow us on

facebook.com/htri.net

twitter.com/heattransfer


	Research at the RTC
	Election results for Board of Directors and Technical Committee
	Proctor joins Board of Directors
	Service of volunteers recognized
	Expanding translation
	Visualization of nucleation and two-phase flow patterns
	Benefits of noncircular tube geometries in A-frame air-cooled condensers
	Trusting computed results through uncertainty analysis
	Simultaneous two-phase flow visualization 
	HTRI constructs a heat exchanger thermal flow demonstration loop
	Expanded product line benefits HTRI members
	Handling complex series/parallel flow arrangements
	Staff presentations and publications
	Technical publications issued 
	Maximize your membership—register your subsidiaries!
	Special Advertising Section for Vendors at 2010 HTRI Exhibition in Calgary, Alberta, Canada
	Special Advertising Section for Vendors at 2010 HTRI Exhibition in Calgary, Alberta, Canada

