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Moving Forward . . .
Claudette D. Beyer 
President & CEO

The power of the consortium was evident at the 2015 Global Conference & Annual Meeting of 

Stockholders. The city of St. Louis, “Gateway to the West,” was a wonderful setting, and the energy 

was positive throughout the event. This is an unparalleled opportunity for heat transfer experts from 

around the world to gather, interact, and shape the future of heat transfer research. 

  

We were excited to bring our newest products and 

services to the forefront, and gratified to see that 

excitement returned. Attendees were highly engaged 

in discussions about 

• Edgeview: Our new data-driven performance 

analysis service

• Exchanger Optimizer™: A software package 

that integrates with HTRI Xchanger Suite 

and makes short work of evaluating multiple 

exchanger configurations to compare 

construction and lifecycle costs

• Biofouling solutions from I2 Air Fluid 

Innovation, Inc. that have nearly eliminated 

organic fouling in initial studies and can 

drastically reduce cleaning costs and extend 

run times

• New licensing options for Xchanger Suite, 

soon to be available through Honeywell, 

including the ability to use software tokens

HTRI staff presented updates on our industry-

leading heat transfer software and research.  

If you were unable to join us this year, make plans 

now to join us September 19 – 23, 2016 in Seattle, 

Washington, USA.

Even if you can’t attend the Global Conference, 

you can still be part of the energy and progress 

by participating in regional events near you. We 

continue to offer training events around the world 

and can even provide training at your worksite. You 

can also join us straight from your desk by signing 

up for one of our regular webinars that cover a 

range of technical topics.

The pace of change at HTRI is accelerating as we 

look for new and innovative ways to bring additional 

value to consortium members and customers. 

You’ve probably heard the statement, “You’re either 

making changes and moving forward or you’re going 

out of business.” 

We are moving forward; join us in this journey.
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J. Michael Creagor 
Associate Vice President, 
Research & Technology 
Center & Facilities 
Operations

J. David Burton 
Associate Director, 
Research & Technology 
Center

Thomas G. Lestina 
Vice President,  
Engineering Services

RTCupdate

T
esting activity reached a record level over the last 
year, prompting changes in how we manage and 
operate our test rigs. Previously, a researcher would 
be assigned to a specific rig and be responsible 
for establishing the test plans, evaluating desired 
equipment upgrades, and reviewing results. 

The unintended consequence was a patchwork of differing 
instrumentation installations, data acquisition designs, and rig 
operating practices. 

A premium has been placed on optimizing test productivity. 
Improvements in operation include

• implementing flexible scheduling practices with reduced 
turnaround periods 

• standardizing the design of data acquisition equipment and 
software across the rigs 

• streamlining calibration practices 

• cross-training technicians to eliminate personnel bottlenecks  

A key element in this transformation is the evolving role of the 
test engineer. The test engineer position, introduced three years 
ago, was meant to free researchers from constantly monitoring 
the rigs. Test engineers are responsible for instrumentation, 
data acquisition, rig schedules, troubleshooting, and 
performance of tests. Our three test engineers—Laura Brank, 
Alissa Worstell, and Tiffany Burgess—have been a crucial part 
of our successful operation last year. And their responsibilities 
continue to increase. 

Visit www.htri.net/rtc to learn more about the 
equipment and capabilities of the RTC.

1 2

Figure 1. David Burton reviews a piping and instrumentation 
diagram with test engineers Alissa Worstell and Tiffany Burgess

Figure 2. Becky Glover, Research Technician, performs an 
instrument check 



3

T
his fall we finished the second 

HTRI office building at our 

headquarters in Navasota, Texas, 

USA. We sold our College Station 

office building fairly quickly, and moved our 

College Station employees into the existing 

Navasota office building while we waited for 

the new one to be completed.   

This latest addition to our Navasota campus 

is our largest structure. With more than 

34,000 square feet covering two floors that 

include offices, meeting rooms, and work 

areas, the building should serve our needs 

for many years to come.

3

4

5

Figure 3. Laura Brank, Test Engineer, 
checks signal wires  

Figure 4. A view of the band heaters 
covering the new High Temperature 
Fouling Unit 2 test section 

Figure 5. Juan Cardenas, Research 
Technician, tests a new viscometer

As a result of the move, we 
have new Navasota addresses 
for correspondence and 
deliveries. If you haven’t 
updated your records yet, 
please do so.
 
HTRI mailing address 
(correspondence): 
HTRI
P.O. Box 1390
Navasota, TX 77868
USA
 
HTRI shipping address 
(deliveries): 
HTRI
165 Research Drive
Navasota, TX 77868
USA
 
All HTRI phone numbers  
remain the same. 

Construction Update

New Office 
Building  
Expands 
Campus
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EDGEVIEW 
_____________________________

This new analysis service helps 
the plant process engineer and 
corporate heat transfer specialist 
reduce downtime and energy 
costs, plan maintenance activities, 
and ensure safe operations. The 
analysis is tailored to meet site-
specific needs, including thermal 
models, diagnostic algorithms, and 
specialized data integration.

Our Edgeview service is supported 
by a new software component, 
compatible with the acclaimed 
HTRI Xchanger Suite, which uses 
operating data to provide evaluation 
and indicators of heat exchanger 
performance. It supports sensible 
and phase change conditions for 
individual shell-and-tube equipment, 
as well as for shells-in-series. With 
multiple performance models and 
expert analysis algorithms, the 
Edgeview solution is an important 
resource for engineers at process 
facilities. For more information, 
email edgeview@htri.net.

EXPANDED FOULING 
TESTING SERVICES 
_____________________________

HTRI has developed reliable and 
repeatable techniques that assess the 
intube fouling potential for crude oil 
and petroleum products. 

Drawing on decades of experience, 
HTRI has provided fouling testing on 
contract to both member and non-
member companies throughout the 
world. We have three fouling units, 
each a different tool for specific tests. 
As part of developing a customized 
testing plan, our experts will help 
pick the right rig for your project. 
We sample the crude before and 
after each test, collecting the fouling 
deposits for analysis. 

Status updates throughout the tests 
and a comprehensive report of the 
results are part of the service. A 
spreadsheet containing flow formation, 
physical properties, duty, bulk 
and surface temperatures, fouling 
resistance, and measured heat transfer 
coefficients for each test can also be 
provided to customers who want to 
perform their own analyses. If you are 
interested in a fouling test, submit the 
online form located on the Fouling 
Services webpage on www.htri.net.

 

Jonathan Harris, Engineer, Research, 
works on a client’s crude oil test on the 
Rotating Fouling Unit

IN BRIEF:  H I G H  V A L U E  P R O D U C T S  &  S E R V I C E S

CFD ANALYSIS 
_____________________________ 
 
Computational fluid dynamics (CFD) 
provides comprehensive flow field 
information that strengthens our research 
program, facilitates parametric studies, 
prioritizes our testing resources, and 
provides physical understanding at a 
fraction of the resources required for 
experiments. We have also used CFD to 
solve client heat exchanger problems in the 
plant, including 

• flow distribution for a large 
rectangular steam superheater 
bundle

• mixture vapor-phase resistance of 
an intube vacuum condenser

• maldistribution of flow in an X shell 
experiencing a performance shortfall

• causes of excessive shellside 
pressure drop in a gas cooler

• location of a blowdown connection 
from a kettle vaporizer to ensure that 
no vapor is entrained

HTRI has used CFD simulation effectively 
in its research and contract programs 
to identify potential complications in the 
design stage and to resolve operational 
issues after an exchanger is in service. 
HTRI examines its own research goals 
and those of clients in parallel to leverage 
the test results for answers to similar 
questions. Email contracts@htri.net  
to learn more.

 

Contours of void fraction in CFD simulation
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PREVENTING BIOFOULING 
________________________________

I2 Vapor Infused Technology is a 
patented, eco-friendly approach for 
preventing and retarding biofouling in 
heat exchangers, cooling towers, and 
other heat transfer equipment.  
The infusion process works automatically 
and requires only a simple monthly 
change-out of an iodine cartridge.  
HTRI is the exclusive distributor for 
I2 Air Fluid Innovation’s technologies, 
products, and services for heat 
exchange equipment and will customize 
the process for each application.

Unlike traditional cleaning methods,  
the I2 method treats system fouling  
as a chronic condition. Rather than  
allow a deposit to increase until it is 
time for cleaning, the method eliminates 
fouling early when it is fragile and then 
prevents it from reforming. Optimum 
heat transfer is maintained throughout. 
Contact biofouling@htri.net for  
more information.

EXCHANGER OPTIMIZER 
_______________________________

With Exchanger Optimizer, the heat 
transfer engineer can model and 
compare several configurations rapidly 
in one software package to select the 
most economical solution. Exchanger 
Optimizer helps process plants maximize 
resources and reduce costs across 
all phases of heat exchanger design, 
fabrication, construction, operations,  
and maintenance. 

Exchanger Optimizer provides economic 
analysis to facilitate optimization of heat 
exchanger geometry. It interfaces with 
Xchanger Suite to save time and reduce 
errors by eliminating manual data  
re-entry. Input from multiple engineering 
disciplines, estimators, and suppliers 
is not required. HTRI is the exclusive 
distributor of this software; contact us at 
contracts@htri.net.

IN BRIEF:  H I G H  V A L U E  P R O D U C T S  &  S E R V I C E S

INTEGRATION OF 
XCHANGER SUITE WITH 
UNISIM DESIGN SUITE 
________________________________

In September, HTRI reached agreement 
in principle to expand and extend its 
technology alliance with Honeywell 
Process Solutions, more closely 
integrating HTRI’s industry-leading 
Xchanger Suite with Honeywell’s 
UniSim® Design software. The 
amended alliance provides the process 
industry with the capability to perform 
more rigorous modeling of heat 
exchangers within a process simulator.

Beginning with the R443 release, 
currently scheduled for January 2016, 
UniSim Design users will be able to 
license Xchanger Suite modules directly 
from Honeywell as an alternative to a 
standard HTRI membership agreement. 
This licensing allows all Xchanger Suite 
modules to run in a UniSim Design 
environment to take advantage of 
Honeywell’s token authorization system.

With this agreement, Honeywell 
and HTRI extend the term of their 
collaboration until at least 2025, 
ensuring a stable environment and 
allowing customers of both companies 
to confidently make long-term  
platform decisions.

Seawater conduits after 45 days: the top 
un-infused, the bottom infused only five 
minutes each hour

45 days without infusion

45 days with infusion

O P T I M I Z E R
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So you have to design a TEMA heat exchanger. Been 
there, done that. Members have been using HTRI 
technology to successfully design TEMA exchangers for 

53 years. So what has changed?

When HTRI first started, hand calculations, sound judgement, 
and correlations to determine average overall performance 
values were used to develop designs that met process 
specifications. Now, incremental methods and computer 
software produce profiles of dozens of performance 
parameters throughout the heat exchanger volume, although 
judgment and guidance are still needed to interpret the vast 
amount of information calculated. 

But software is not the only change. Now it is expected that 
the design has no uncertainty and that any design margin 
is available for capacity increases. While our methods have 
improved, some margin is warranted to account for uncertainty 
in our methods. Members can reduce this uncertainty by using 
other information.

The best approach is to use operating data to eliminate 
design uncertainty. Using Edgeview to analyze the data, 
Xist predictions can be tuned to ensure that replacement 
exchangers and exchangers in new processes can perform 
exactly as predicted. 

To create a successful TEMA design:

• Use Xist software for the most accurate generalized 
thermal design methods.

• Attend training to ensure you are using Xist effectively.

• Use our new Edgeview analysis service to eliminate 
thermal design uncertainty.

I look forward to seeing how our technology will continue to 
improve design methods in the future. 

Thomas G. Lestina 
Vice President,  
Engineering Services

Figure 1. THEN—For decades, 
customers have looked to HTRI as a 
leader for heat process technology 
and services

 
Figure 2. NOW—HTRI continues 
to build value to members through 
research and training

Thermal Design: 

Then and Now
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Joseph E. Schroeder 
Senior Vice President, 
Technical Programs

HTRI has matured from a very small company with a handful of staff 
to an industry-leading research organization with more than 100 
employees and over 1,400 members and participating affiliates. In addition 
to growing our membership in countries throughout the world, we are building a solid 
track record in external proprietary contracts. New products such as Edgeview and new 
business ventures such as Exchanger Optimizer software and I2 biofouling technology 
now join our expanding portfolio of products and services, and our alliance with 
Honeywell has been extended through 2025. 

To properly capitalize on these ventures, we must have sufficient resources in place. 
We recently hired our third test engineer and other staff, including a physicist and 
a mathematician, to broaden our technology base and facilitate additional team 
collaboration on research projects. 

As the company grows, we face new challenges and opportunities. We want to 
refine our communications and operations to build a more efficient, coordinated, and 
consistent environment for staff. Management is committed to achieving these goals, 
as well as to improving staff development and training. 

Recent internal discussions identified communications, research process structure, and 
onboarding as key areas for improvement. We have initiated work on these areas, and 
a process is already in place that encourages staff to suggest and develop innovative 
new ideas. 

We strongly believe, however, that communication improvements should not be limited 
to staff. Inviting member advice and input is critical for an industry-relevant and practical 
program. We are exploring new ways to tap into the expertise of our membership. 

GROWTH  
BRINGS CHANGES . . . 
AND OPPORTUNITIES

We welcome suggestions from members about improving our organization.  
Please contact us with any comments or suggestions you may have.

PAID ADVERTISEMENT
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When designing equipment or 
solving operation problems, 
many thermal engineers 

are asked to simply recite the lessons 
they were taught. That is, they listen, 
absorb, copy, and repeat numerous 
rules of thumb that have been in use for 
decades. The HTRI research model is to 
investigate, validate, and reach beyond 
these established rules, to develop a 
culture in which engineers share the 
belief in discovery as adventure.  
From that increased understanding, 
together we can open new pathways  
of knowledge.

Our commitment to research is 
grounded in principles of practicality 
and applicability. When HTRI completed 
construction of a new state-of-the-art  
research facility in Navasota, we 
were upholding that commitment. 
In the following years, we have 
constructed and continue to construct 
new test rigs and many new test 
sections. Experienced research staff 
have focused on computational fluid 
dynamics and flow visualization to 
enhance the understanding gained 
through experimental research. The 
HTRI research program provides our 
members with a dimension of experience 
and capability they cannot get from 
any other provider. Research results 
are implemented in our software tools, 
allowing engineering staff in member 
companies to benefit daily from our 
advances in heat transfer. 

We remain focused on heat transfer 
technology and tools for practicing 
engineers that enhance their knowledge 
and productivity in their field of expertise. 
Members of the HTRI consortium have 
an ever increasing level of confidence 
in equipment designed with our 

HTRI Research:  
A Major Benefit of  
Your Membership

Blazo Ljubicic 
Director, Research

Joseph E. Schroeder 
Senior Vice President,  
Technical Programs

technology. Research benefits include 
better initial equipment designs and 
more efficient plant operations. When 
specific problems occur, our members 
can contact HTRI technical support and 
consulting services for assistance. 

Our software, backed by this strong 
research program, continues to be a 
significant component of our members’ 
profitability. We take very seriously 
the obligation to make our research 
as meaningful, practical, and cost-
effective as it can be. The quest for 
research dollars and the high returns 
that make those dollars possible is 
unlikely to change significantly in the 
near future. The question of how best 
to complete this quest is not an easy 
one. Any company may institute its 
own R&D department, and many could 
write analytical software based on 
open literature data and correlations, 
which are most often based on 
limiting parameters, conditions, or 
equipment. Yet who would be willing 
to take on the risk of dealing with any 
uncertainties in predictions generated 
with such software and used in industrial 
applications? Our R&D supports your 
enterprise. And the cost of membership 

in HTRI is less than the cost to employ 
even one full-time staff person. HTRI 
keeps up on current technology for you 
at a fraction of the cost of maintaining a 
similar in-house operation. 

Has HTRI research strengthened the 
nexus between processors, designers, 
manufacturers, end-users, and 
academia? The answer is Yes. For over 
50 years, HTRI has provided research 
results and design capabilities to our 
members. We have partnered with 
member companies, academia, and 
other institutions who can help us in 
our research. We continue to offer our 
leadership, clear development objectives, 
and the many transferable benefits the 
process industry needs. 

HTRI membership opens the door to 
state-of-the-art heat transfer and fluid 
flow technology, which in turn allows 
your company to amplify its own unique 
strengths and competitive advantages.

The Low Pressure 
Condensation Unit and 
viewable test section

The new High Temperature Fouling 
Unit 2 is part of our state-of-the-art 
research facility
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Software piracy is a 
significant problem  
for companies around the world, and HTRI is no 
exception. For some, the impact of piracy is simply 
a loss of revenue, but for highly technical software 
like HTRI Xchanger Suite, pirated and cracked 
versions can lead to far more serious problems for 
our member companies, often in ways they might 
not anticipate.

When software is cracked, hackers often change 
large sections of the program in order to bypass 
security routines. It’s impossible for them to verify 
that fundamental operations and calculations in the 
software haven’t been altered, especially without 
access to the original source code. The highly 
interdependent nature of the incremental calculation 
engine in Xchanger Suite means that even a small 
error introduced by a hacker could lead to drastically 
different predictions. 

It’s not just HTRI software that has been pirated, 
however. We have found copies of our research 
reports, training materials, and even the Design 
Manual posted online. Without access to the latest 
updated findings, though, people using these 
pirated documents are likely to be seeing outdated 
information. Further, these people cannot access 
additional guidance directly from our technical 
support, research, and development staff.

When seeking consulting, design, or construction  
bids from a third party, we strongly urge you to verify 
that the company you are dealing with is an HTRI 
member in good standing. You can easily do this by 
visiting the member roster on the HTRI website.  
If the company isn’t listed, it’s possible they’re  
using pirated HTRI software or materials. 

Similarly, when receiving HTRI calculation reports 
from any company, check the top section of each 
report page, which should list the HTRI member 
company. You should be suspicious of any HTRI 
report calculation displaying a company name that is 
not listed as a current HTRI member on the website. 

Beware of Unauthorized 
Software
 

If you have any questions or concerns, or just want 
to report a company for suspected piracy, contact 
piracy@htri.net. We assure you that we will keep 
your report confidential unless we are authorized to 
use your name.

Your membership fees directly support HTRI’s 
research program and the ongoing improvement of 
Xchanger Suite. If you associate with companies that 
use pirated copies of HTRI materials and software, 
you’re hurting your own investment, rewarding 
companies that don’t contribute, and dramatically 
increasing your risk exposure.

In this example, Heat Transfer Research, Inc. is shown 
as the member company generating the report.
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N
ew products and services took center stage at this year’s Global Conference & Annual Meeting of Stockholders 

in St. Louis, Missouri, USA. The event featured important HTRI technical initiatives, test results from recent 

research projects, innovative products, and the latest tips for using HTRI software. 

The conference had something for everyone: corporate updates, three days of technical presentations, new software 

demonstrations, and two full days of workshops. The popular staff poster sessions were extended through all three 

conference days. More than two dozen topics were covered, including state-of-the-art performance monitoring, 

improved simulations, exciting technological advances, and valuable lessons learned. In addition, we added more 

opportunities this year for attendees to interact with each other and with HTRI staff. 

New Ideas  
Showcased

  
at 2015 Global 
Conference

Peter J. Redman, Chairman of the 
Board, delivers a speech at the 
Annual Meeting of Stockholders

Matthew R. Lane, Engineer, Research, 
discusses HTRI fouling services

LiDong Huang, Principal 
Engineer, Experimental Research, 
presents Liquid Heat Transfer and 
Pressure Drop in Shell-and-plate 
Heat Exchanger

10

Blazo Ljubicic, Director, Research, delivers a 
presentation on HTRI Research Initiatives

Conference attendees enjoy a lunch roundtable discussion on Heat 
Exchanger Optimization
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POPULAR SESSION TOPICS included improvements in thermosiphon 
monitoring, new findings in condensation research, prevention of heat 
exchanger performance issues, and fouling mitigation techniques. 

WE DEMONSTRATED EXCITING NEW PRODUCTS that incorporated 
an eco-friendly method to prevent biofouling, software that provides 
innovative equipment cost analysis methods, and a new service for 
analyzing heat exchanger performance.

OUR FULL-DAY TRAINING SESSIONS covered the design, rating, and 
troubleshooting of air-cooled heat exchangers using the powerful HTRI 
Xace software.

HUDSON PRODUCTS CORPORATION again sponsored a wonderful 
reception to welcome everyone on the first night of the conference. This 
year the reception featured international dishes prepared from home 
recipes provided by HTRI staff members.

Robert Browning, Senior Project Engineer, Software 
Development, demonstrates Exchanger Optimizer software

Tim Scott, Coordinator, Software Development, 
demonstrates Edgeview

Kevin J. Farrell, 
Principal Engineer, 

Computational 
Simulation & 

Validation, presents 
Lessons Learned  

with CFD

Laura A. Brank, Test 
Engineer, delivers 
a presentation on 

Testing Wire-wrapped 
Core Tube Inserts

Michael Radicone of I2 Air 
Fluid Innovation, Inc.  
explains the I2

 vapor 
infusion process

S. Niki Ritchey, Engineer, 
Research, talks about 
Shellside Vacuum 
Condensation

Sam E. Chappell, Board 
Member, and Claudette 
D. Beyer, President & Chief 
Executive Officer, share 
a conversation at the 
opening night reception

Joseph E. Schroeder, Senior Vice President, 
Technical Programs, converses with 
attendees at the demo station

Patrick S. Redmill, Engineer, Software 
Development, presents Demystifying Physical 
Property Generation Packages for Common 
HTRI Calculations

Plan now to join us  
at the next 
conference  
September 19 – 23, 
2016 in Seattle, 
Washington, USA.
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The idiom “That’s just a lot of hot air” implies 
that something said is exaggerated, boastful, or 
nonsensical—and can therefore be ignored. However, 

when there is a lot of hot air around and not just above an air-
cooled heat exchanger (ACHE), engineers and operators must 
pay attention. 

Hot air recirculation (a form of maldistribution) is an ongoing 
problem at many plant sites. It creates temperature pinches 
that reduce duty. Some ACHEs in winter climates deliberately 
induce air recirculation through louver controls to prevent 
bundle freeze-up (warm air recirculation). 

So many ACHEs, so little space!

ACHEs are used in petroleum, petrochemical, power industries, 
and heating-ventilation-air conditioning (HVAC) systems. 
ACHEs use air (a free and abundant resource) to cool the 

process fluids 
flowing in tube 
banks. With 
increased 
environmental 
and regulatory 
restrictions 
on the use of 
water, ACHEs 
are a popular 
alternative to 
shell-and-tube 
or other heat 
exchangers. 

However, using air to cool a tubeside process is  
thermally inefficient. The limitations of airside resistance 
therefore require the use of many banks of ACHEs, which 
often are closely spaced due to plant plot limitations, as shown 
in Figure 1.

How does ACHE hot air recirculation happen?

ACHEs often operate off-design, especially when process 
demand is increased, bundles are replaced, or the units are 
installed at a non-ideal location in a plant. Airside recirculation 
can stem from poor aerodynamic construction, strong cross  
winds, partial fan-bank operation, or interactions with other 
air coolers, equipment, and buildings. Figure 2 provides an 
example of recirculation generated between two closely  
spaced ACHEs.

Forced-draft ACHEs generally have lower exit velocities than 
their induced counterparts and are therefore more prone to 
hot air recirculation. The extent of recirculation depends on the 
interaction between prevailing winds, buoyancy, and proximity 
to obstacles, including the ground. 

Salem A. Bouhairie 
Engineer, Research

Figure 1. Banks of induced draft air cooler 
(used with permission from Hudson Products 
Corporation)

Figure 2. Two-dimensional CFD simulation of closely spaced two-fan 
ACHE experiencing hot air recirculation, as shown in temperature 
contours (left) and velocity vector-contours (right)
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Industry guidelines are limited in preventing hot 
air recirculation 

API 661 [1] provides recommendations on fan coverage, 
plenum depth, fan-cell partitions, approach and exit 
velocities, and airside kinetic energy that can help minimize 
airside maldistribution. Yet following these guidelines without 
understanding the physics behind their intent does not 
always prevent hot air recirculation. Detailed information on 
the local flow and thermal maldistribution throughout the 
air-cooler tube bundles is lacking, so industry tends to  
use in-house rules of thumb developed over years of 
operational experience.

HTRI is using CFD analyses to improve air 
recirculation predictions in Xace

Xace 7.2 generally predicts ACHE performance for isolated, 
single-bay, all-fan operations quite well, but maldistribution 
modeling is limited. HTRI uses computational fluid dynamics 
(CFD) to simulate hot air recirculation, providing additional 
details that our software currently doesn’t capture well. For 
example, Figure 3 shows that CFD can include fan swirl 
effects for more accurate prediction of air flow behavior.

In the future, experimental measurements in conjunction  
with these CFD simulations will be used to improve our 
prediction of hot air recirculation and thus improve ACHE 
design and operation. 

 

Figure 3. Three-dimensional CFD simulation of multi-bay  
ACHE with swirling air, depicted in velocity vector-contours

Reference 
1. API STD 661: Petroleum, Petrochemical, and Natural Gas Industries— 
    Air-cooled Heat Exchangers, 7th ed., American Petroleum Institute,  
    Washington, DC (2013).

What did one engineer say to 
another about HTRI? 
“WITHOUT HTRI, MY EXCHANGERS 
WOULD BE ______ AND ALL _____ UP!”

WORD JUMBLE:
Products and Services Available from HTRI 

TIXS

EIWVGDEE

CGHEREXAN ZITPERIMO

XEJP

EHPX

PXEF

EOSPRRT

XECA

STARCNTOC

NNRAIGIT

EANWRISB

FCD

BXVI

LEENLWHYO

IAR LUIDF NOTVNIIANO

See solution on page 23



14

R
eboilers boil liquid from the 
column bottom to generate 
vapors that are returned to 
the column to drive distillation 

separation. Proper operation of this type 
of exchanger is vital to effective distillation. 

The kettle reboiler is a common shell-and-
tube reboiler type that is both simple and 
reliable. As illustrated in Figure 1, the 
gravity head pressure of the liquid in the 
column is often sufficient to drive the feed 
across the tube bundle, where a portion 
is vaporized, and the remainder flows 
over a weir or wall separating the bundle 
from the sump where the residual liquid is 
withdrawn. Kettle reboilers can be quite 
large, reaching 3 meters in diameter and 
12 meters in length with thousands of 
tubes.

While the mechanical configuration of 
a kettle reboiler is simple, the thermal-
hydraulics inside are very complex 
because of the heat, mass, and energy 
transfer in three-dimensional, two-phase, 
time-dependent flow. Multiple flow paths 
and natural circulation loops exist, and 
flow rates are determined by the void 
fraction distribution and two-phase 
frictional pressure drop across the bundle. 
The separated liquid returns to the bundle 
via the space between the bundle and 
the shell. The recirculation ratio quantifies 
the flow rate through the bundle divided 
by the feed flow rate; this ratio typically 
has an order of magnitude between 1 and 
10 or even higher. While kettle reboilers 
are fairly insensitive to the hydraulic 
instabilities that plague thermosiphon 
reboilers, they may be prone to vapor 
blanketing with high heat fluxes and liquid 
entrainment with high mass flow rates [1].

Two-phase computational fluid dynamics 
(CFD) can be used to understand 
how the design features affect the 
performance of the kettle [2, 3]. Current 
two-phase CFD tools can capture the 
important physics that underlie the 
exchange of mass, momentum, and 
energy between the phases. To validate 
HTRI’s CFD approach, we computed 
vapor volume fraction of refrigerant 
R-113 for a kettle slice measured at 
Rensselaer Polytechnic Institute (RPI) 
with good agreement, as shown in 
Figure 2. These comparisons are given 
along the vertical trajectory shown in the  
inset diagram.

With the confidence of this validation, 
we simulated variants of this bundle [4]. 
The top image in Figure 3 shows the 
baseline case, in which areas of low 
void fraction are generally present in the 
wake of each tube as the two-phase 

flow rises within the kettle. Vaporization 
generally occurs on the lateral sides of each 
tube. Strong two-phase downcomer flows  
along each side of the shell augment the 
feed flow. 

In addition to the obvious technique of 
omitting tubes in the layout for vapor 
escape, we speculated that elliptical tubes 
in the bundle may increase the fraction of 
the tube perimeter participating in vapor 
production and naturally form uniform 
vertical vapor escape lanes. To test that 
theory, we used the same feed rate and 
heat flux for a bundle layout with elliptical 
tubes for the top rows and round tubes for 
the bottom rows (Case 2 in Figure 3). 
Our simulation results showed a significant 
difference in the mass fraction of vapor 
computed at the exit, even when corrected 
for the difference in heat transfer surface. 
For the elliptical tubes, the vapor seems to 

Kevin J. Farrell 
Principal Engineer, 

Computational 
Simulation & Validation

Figure 1. Typical kettle 
reboiler feeding vapor to a 
distillation column

Two-phase CFD Boils 
Over with Insights on 
Kettle Behavior



UPCOMING EVENTS

Visit www.htri.net 
for more event 
information.  

escape more directly to the outlet, while for the baseline 
case, more recirculation of the vapor occurs, leading to the 
added froth height.

A 2D multiphase CFD analysis of a kettle reboiler can 
provide design guidance about the nominal kettle vapor 
production without the necessity of creating a more 
complex two-phase 3D model. We explored bundle layouts 
using tubes of elliptical cross section and removing tubes in 
the bundle to form paths for vapor escape. Both methods 
were successful in increasing the kettle exit mass fraction 
vapor by 4 to 16% when accounting for changes in heat 
transfer area. This positive result using CFD merits further 
exploration and optimization in a larger kettle of commercial 
interest where vapor blanketing is more of a concern.

Figure 2. Comparison of CFD results (◆) and 
measurements (•) of  vapor volume fraction  
from RPI kettle slice for heat flux of 10 kW/m2

Figure 3. 
Vapor volume 
fraction in 
kettle slice 
with heat flux 
of 10 kW/m2

Baseline

Case 2

Vapor volume fraction

Vapor volume fraction

References
1. B. Tammami, How to select the best reboiler for your processing   
 operation, Hydrocarbon Processing 87(3), 91 – 94 (March 2008).
2. K. J. Farrell, Two-dimensional CFD simulations of kettle reboilers,  
 BK1-11, Heat Transfer Research, Inc., Navasota, TX (2008).
3. K. J. Farrell, Three-dimensional CFD simulations of kettle reboilers,  
 BK1-12, Heat Transfer Research, Inc., Navasota, TX (2010).
4. K. J. Farrell, Effect of tube bundle layout on kettle reboiler effectiveness  
 using Eulerian multiphase CFD simulation, Thermal and Fluids Engineering  
 Summer Conf. (TFESC), New York (9 – 12 August 2015).

TRAINING 
HTRI Training – Global Headquarters 
February 1 – 4, 2016 
HTRI Conference Center • Navasota, Texas, USA

HTRI Training – Europe
March 8 – 10, 2016
Starhotels Michelangelo • Florence, Italy   

TRADESHOW/EXPO
China International Petroleum & 
Petrochemical Technology and 
Equipment Exhibition (CIPPE) 
March 29 – 31, 2016
New China International Exhibition Center 
Beijing, China 
HTRI will be presenting a technical report and 
exhibiting (Booth W1578 in Hall W1) 

WTT Expo
June 1 – 2, 2016
Karlsruhe Trade Fair Centre • Karlsruhe, Germany
HTRI will be exhibiting 

CONFERENCE 
HTRI 2016 Global Conference & 
Annual Meeting of Stockholders 
September 19 – 23, 2016 
Fairmont Olympic Hotel 
Seattle, Washington, USA 
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TECHNICAL REPORTS
BT-38 Tubeside Heat Transfer Correlations for   
 Vertical Falling Film Evaporators

BK1-14 Heat Transfer of Kettle Reboiler Tubes    
 Above the Liquid Level

CG-12 Condensation with Subcooling

CS-18-TR Shellside Vacuum Condensation in  
 Vertical Downflow

PFE-3 Prandtl Number Effect on Offset-strip Plate   
 Fin via CFD

PFE-4 Heat Transfer and Pressure Drop Methods   
 for Plate-fin Heat Exchangers

PHE-15-TR Liquid Heat Transfer and Pressure Drop in a   
 Shell-and-plate Heat Exchanger

S-SS-3-28 Optimal Application of Shellside  
 Sealing Devices

S-SS-3-29 CFD Simulations of Diabatic Shellside    
 Viscous Flows

STG-20 Resistance Factor Design Method

TPF-12 Pressure Drop and Flow Distribution Across   
 T-junctions, Manifolds, and Headers

TPF-13 Correlation for Transition to Shear-dominated   
 Flow Regime for Shellside Flows

RECENTLY  
PUBLISHED

Access to information is based on your  
HTRI membership category.  
Log in to www.htri.net to access 
reports, webinars, and TechTips.

To upgrade your membership and  
gain access to material not currently available 
to you, contact membership@htri.net. 

TEST REPORTS
HTRI recently introduced test reports. These reports let us 
share experimental data and comparisons with current software 
predictions before correlations are modified and method  
revisions are finalized. This information provides our members 
timely insight into the accuracy of our current software 
predictions, particularly important for research projects that span 
several years.

Written by research staff or test engineers, test reports (indicated 
by TR in the report number) may include

• description of experimental unit and data sets

• basic test conditions

• fluids and geometry used

• challenges and solutions implemented during preliminary 
data collection

• data tables

• comparison with current heat transfer and pressure drop 
methods

Test reports are posted on our website and available to  
HTRI members who have access to technical reports. 

 
WEBINAR RECORDINGS
Educational: The Fundamentals of Heat Transfer Applied  
to Heat Exchanger Design

Educational: Shell-and-tube Heat Exchangers in Refineries

Beyond the Basics: Reintroducing Bayonet  
Heat Exchangers

Is My Design OK? Bayonet Heat Exchanger  
Design Considerations

Is My Design OK? Modeling Air Cooled Condensers  
with Subcooling

Is My Design OK? Applying API 661 Annex C to Air  
Cooled Heat Exchanger Designs with Viscous and  
High Pour Point Fluids

Research Update: Boiling on Enhanced Surfaces

Research Update: Shellside Vacuum Condensation

Research Update: CFD Modeling of Offset Strip Plate-fin 
Exchanger with Vapor and Liquid Services

TechTip: Impact of HTRI Xchanger Suite 7, Service Pack 2

TechTip: Kettle Entrainment Prediction

TechTip: Applying the HTRI Parametric Study Tool

TechTip: Self-venting Nozzles in Condensers

And others!
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HTRI Welcomes New 
Members of the Board 
of Directors 
Three new members with distinct 
backgrounds joined the Board of 
Directors. Their business acumen 
and insights complement the 
engineering expertise of 
the group.  

Christopher G. Niederer 
Independent Director

Niederer is a Principal 
with Memphis Real 
Estate Advisors and a 
Managing Director, Stone 
Management Advisors, 
Memphis, Tennessee 

(TN), USA. Since 2013, Niederer has 
focused on creating and managing real 
estate partnerships and private equity 
partnerships for technology startups. 
However, he began his professional 
career in the Project and Process 
Engineering Division of Eastman 
Chemical Company, Kingsport, TN. 
During his twelve-year tenure there, he 
led several company- and division-wide 
multidisciplinary teams, including directing 
two chemical plant expansion projects 
from design to operational start-up. He 
also served as the corporate heat transfer 
specialist and was elected to the AIChE/
ASME Heat Transfer Committee. He then 
shifted his focus to marketing, joining 
Smith & Nephew, Inc., a global medical 
device company. After initially working as 
a Product Manager and Senior Marketing 
Manager, he was promoted to Marketing 
Director of Emerging Markets and then 
of Patient Specific Solutions. From 1995 
– 2000, Niederer served on the HTRI 
Technical Committee. His engineering 
knowledge and prior involvement with 
HTRI combined with his experience in 
market research, strategic business 
analysis, and investments give him unique 

Peter J. Redman, Chair 
Independent Director

T. Michael O’Connor, Vice Chair 
Independent Director

Sam E. Chapple 
Hudson Products Corporation 

George A. Denavit 
URS Energy & Construction, Inc. 

Paul D. Harte 
North West Redwater Partnership

Christopher G. Niederer 
Independent Director

Ivan M. Olson 
Independent Director

Marco A. Osorio Bonilla 
Instituto Mexicano del Petróleo 

Stanley I. Proctor 
Independent Director 

Snezana Velimirovic 
Chemetics Inc.

Len J. A. Zoetemeijer 
Shell Global Solutions  
International B.V.

BOARD OF 
DIRECTORS 

TECHNICAL 
COMMITTEE

CHANGES TO THE BOARD OF DIRECTORS  
AND TECHNICAL COMMITTEE
FY 2016 Election Results for the Board of Directors and Technical Committee

Brigitte Ploix, Chair 
Technip

Richard P. Casebolt, Vice Chair 
ExxonMobil Research and 
Engineering Company

Steven A. Barnett 
Marathon Petroleum Company LP 

Ray G. Broussard 
INVISTA S.à r.l. 

Hiroyuki Ishiyama 
Chiyoda Corporation 

Shubhangi Jaguste 
Reliance Industries Limited 

Thomas Lang 
Wieland-Werke AG 

Florian Picard 
Fives Cryo 

Cesar M. Romero 
Tranter, Inc. 

Carolyn E. Schmit 
BP Products North America Inc. 

Ray E. Tucker 
UOP LLC 

M. Venkatesh 
Larsen & Toubro Limited 

Weiming Zhu 
China Huanqiu Contracting &  
Engineering Corporation 
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insights to bringing our growing product line 
to new and existing customers. 

Niederer earned his BS in Chemical 
Engineering from the University of Idaho, 
Moscow, Idaho, USA, and an MBA with a 
specialization in Marketing/Operations from 
Vanderbilt University, Nashville, TN.

 
Ivan M. Olson 
Independent Director

Olson, currently President 
and Chief Operating Officer 
of The Bank & Trust 
(TB&T) of Bryan/College 
Station, Texas (TX), USA, 
has devoted nearly his 
entire career to banking. 

He was involved in real estate lending and 
commercial lending before moving into 
senior management. For over 15 years, 
Olson has held executive-level positions 
at local banking institutions, including First 
National Bank of Bryan where he was 
the senior commercial lending officer and 
directed business development activities. In 
2009, he joined other local business leaders 
to create TB&T, now the community’s largest 
locally owned bank. Olson has served as one 
of the principal officers for HTRI’s banking 
and loan activities. He is also past Chairman 
and a current Executive Committee member 
of the Research Valley Partnership and 
has served on the boards of several other 
charitable and economic development 
organizations, including the local Chamber of 
Commerce. 

Olson earned his BBA in Finance from 
Southwest Texas State University, San 
Marcos, TX.

 
Snezana Velimirovic 
Chemetics Inc.

As Business Development 
Manager, Oil & Gas, 
Petrochemicals, Chemicals, 
for Chemetics Inc. (a division 
of Jacobs Engineering Group 
Inc.), Pickering, Ontario, 

Canada, Velimirovic brings to the Board 
over 25 years of professional engineering 
as well as sales and business development 
experience in oil- and gas-related industries. 
Prior to joining Chemetics Inc., she worked 
for other HTRI member companies: Babcock 
& Wilcox Canada Ltd., Koch Heat Transfer 
Canada LP, and Koch Engineering LP. At 

these companies she held progressively 
more responsible positions including Senior 
Thermal Design Engineer, Senior Sales 
Engineer, Thermal Engineering Leader/
Sales Engineering Supervisor, Heat 
Exchanger Engineering Manager/Proposal 
Manager, and Product Line Manager of 
Heat Exchangers and Pressure Vessels. 
Her experience—combined with her working 
knowledge of HTRI products and services—
gives her a unique perspective and 
understanding of key business requirements 
in delivering technology solutions to our 
customer base. 

Velimirovic earned both her BSc and MSc 
in Chemical Engineering from the University 
of Belgrade, Serbia. She is a Licensed 
Professional Engineer (P.Eng.) in Ontario, 
Canada, and has been a charter member 
of Communication Committee – Eastern 
Canada since its founding in 2011. 

 
 
Our thanks to . . . 
TECHNICAL COMMITTEE 
VOLUNTEERS RECOGNIZED  
FOR SERVICE

Three members were recognized 
during the 2015 Annual Meeting 
of Stockholders for completing 
twelve-year terms on the Technical 
Committee (TC). We are grateful for 
their service and look forward  
to their ongoing involvement  
with HTRI. 

 
James J. Grant, III 
Grant’s involvement with HTRI dates back 
to 1999 when he became the Stockholder 
and Technical Advisory Committee 
Representative for DuPont, Wilmington, 
Delaware (DE), USA, where he currently 
holds the position of Principal Consultant,  
DuPont Engineering Research &  
Technology, Chemical & BioProcess 
Engineering. Grant was instrumental in the 
establishment of Communication Committee 
– Mid-Atlantic (USA) in 2003, the same year 
he was elected to the TC. He subsequently 
served as Vice Chair from 2005 – 2008 
and held the position of Chair from 2008 – 
2011. During his tenure on the TC, Grant 
generously shared the knowledge he has 
gained over 30 years in product and process 
development, production, and research. 
Grant continues to provide corporate support 

for heat and mass transfer applications at 
DuPont manufacturing sites worldwide and 
teaches distillation and heat transfer courses 
for DuPont’s Engineering Research and 
Technology Group. 

 
Robert P. Hohmann 
Hohmann holds the unique distinction of 
having served on the TC twice during the 
36 years since he joined Chevron Energy 
Technology Company, Richmond, California 
(CA), USA. He was initially elected to the 
TC in 1998; after three years, he resigned 
but was re-elected in 2003 after being 
appointed the company’s Stockholder 
and Technical Advisory Committee 
Representative. As the Heat Exchanger 
Specialist, Refinery, Materials & Equipment 
Engineering, Hohmann provides design, 
troubleshooting, technical development, 
training, and consulting services to refining, 
chemical processing, and wellstream 
producing operations worldwide. HTRI has 
benefited from his extensive experience 
in heat transfer technology during TC 
discussions and his tenure on the Exchanger 
Design Margin Task Force and the Crude Oil 
Fouling Task Force. 

 
Michael D. Kindschi 
Currently Manager of Engineering, 
Hughes-Anderson Heat Exchangers, Inc., 
Tulsa, Oklahoma (OK), USA, Kindschi 
has been actively involved in HTRI as 
the Stockholder and Technical Advisory 
Committee Representative since 1992. 
He was elected to the TC in 2003 and 
subsequently held the positions of Vice 
Chair from 2008 – 2011 and Chair from 
2011 – 2014. He is a Charter Member of 
Communication Committee – Tulsa, OK 
(USA), served as its Chair from 2001 – 
2004, and remains an active participant. 
With nearly four decades of design and 
thermal engineering experience in the shell-
and-tube manufacturing industry, he brought 
a fabricator’s expertise and perspective to 
TC deliberations. 
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ENCYCLOPEDIA OF 
TWO-PHASE HEAT TRANSFER AND FLOW

Set I : Fundamentals and Methods 
Set II: Special Topics and Applications

(Laboratory of Heat and Mass Transfer (LTCM),  Switzerland &  
Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland) 

T he scope of the first set of 4 volumes presents the 
fundamentals of the two-phase flows and heat transfer 
mechanisms, and describes in detail the most 

important prediction methods, while the scope of the second 
set of 4 volumes presents numerous special topics and 
numerous applications, also including numerical simulation 
methods.

Key Features: 

• The twin-set offers an all-in-one reference for two-phase heat transfer and flows

• The twin-set provides a comprehensive treatment of the subject with contributions 
 from over 55 top researchers and experts

• The twin-set is relevant to researchers and engineers working on all types of heat 
 transfer and cooling problems in a myriad of industries

• The twin-set covers not only conventional-sized cooling systems but also include 
 a detailed focus on two-phase heat transfer and flow in microchannels, micro- 
 evaporators, etc.

edited by John R Thome

www.worldscientific.com

Set I:  Fundamentals and Methods Set II:  Special Topics and Applications
Volume 1: 
                 Modeling of Gas Liquid Flow in Pipes

Volume 1: 
                 Section 1:  Special Topics in Boiling in Microchannels
                 Section 2:  Micro-Evaporator Cooling Systems

Volume 2: 
                 Condensation Heat Transfer

Volume 2:
                 Section 3:  Enhanced Boiling and Plate Heat Exchangers
                 Section 4:  Boiling and Two-Phase Devices

Volume 3: 
                 Flow Boiling in Macro and Microchannels

Volume 3:
                 Section 5:  Special Topics in Condensation

Volume 4: 
                 Special Topics in Pool and Flow Boiling

Volume 4:
                 Section 6:  Numerical Modeling of Two-Phase Flow and Heat Transfer

Readership: Graduate students, researchers and professional in the fields of mechanical, refrigeration, chemical, nuclear and 
electronics engineering on the important topics of two-phase heat transfer and two-phase flow.

   978-981-4623-20-9 (Set I, 1150pp)

Oct 2015
  
  

   US$1350   £891        

   978-981-4623-27-8 (Set II, 1150pp)    US$1350   £891        

   978-981-4623-21-6 (Set I ebook)    US$1755   £1158

   978-981-4623-28-5 (Set II ebook)    US$1755   £1158
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HTRI strives to be the leading heat transfer 

learning community in the world. Until recently, 

we have focused the majority of our training efforts 

on the needs of HTRI members—teaching them how 

to efficiently use Xchanger Suite and to effectively 

apply our research methods. Now, we are expanding 

our “classroom” by developing additional products to 

provide HTRI’s industrial perspective in a way that 

complements the traditional engineering curriculum. 
 
The HTRI Heat Transfer Academy is a clearinghouse for heat transfer content 
specifically developed for engineering educators, students, and working engineers. 
Academy materials are suitable for all skill and experience levels, and accessing 
them does not require HTRI membership. Through the HTRI Heat Transfer Academy, 
we can also deploy prerequisite materials for our face-to-face training options and 
heighten our visibility in the fields of heat transfer and heat exchanger design.

Companion products now in development will facilitate early exposure to and long-
range adoption of HTRI products and services. These products include a series of 
educational webinars, resources to complement the Process Heat Transfer: Principles, 

Shannon F. Iverson 
Manager, Training  
Development & Administration
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Applications, and Rules of Thumb textbook (instructor notes, 
lectures, and PowerPoint presentations), and case studies  
with solutions. Our web-based courses will launch by the end 
of 2016.  
 
HTRI Heat Transfer Academy  

IMPACT ON: Instructors    Students  New Engineers

 Webinars ✔ ✔ ✔
Textbook 
resources ✔ ✔ ✔
Web-based 
courses ✔ ✔ ✔

 
The HTRI educational webinar series expands the basic tenets 
of heat transfer and thermodynamic concepts into practical 
applications. Each session reviews theory and then describes 
how concepts apply to industrial practice, highlighting HTRI 
contributions to the specific areas. We have identified three 
paths for educational webinars.

Level 1. Define basic principles of heat transfer and 

thermodynamic concepts to provide a general conte

Level 1. Define basic principles of heat transfer and 
thermodynamic concepts to provide a general context 
for them in industrial applications. This level answers the 
question “Why am I learning about these topics in the  

first place?” 

Level 2. Expand the basic principles defined in Level 1, 

providing specific details about how these principles  

apply to industry. 

Level 3. Use a specific concept from Level 2 to  

discuss design recommendations, guidelines for  

selection, and troubleshooting—the fine details of this 

concept. This level introduces specification sheets and 

Xchanger Suite software.

Several educational webinars will have been presented  

by the end of 2015. 

continued »
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We have begun development of instructor lecture notes 
to complement the Process Heat Transfer: Principles, 
Applications, and Rules of Thumb textbook co-authored by 
Robert Serth and Thomas Lestina (released in February 2014). 
In addition, we are updating the accompanying cases and 
solutions using Xchanger Suite 7.2. These resources will serve 
to keep the materials in the textbook current with existing HTRI 
research methods and software. 

HTRI will begin distributing asynchronous web-based courses 
in 2016. To support this effort, we are implementing a learning 
management system (LMS) that will provide a one-stop-shop 
for customers to register for, complete, and track training 
options. The content for the first two courses—introductory 

courses on air-cooled heat exchangers and shell-and-tube heat 
exchangers—is near completion. These courses discuss how 
to select, design, and troubleshoot heat exchangers. 

We hope that you’ll keep moving 
forward with us, whether  
online or at one of our worldwide 
face-to-face training events. 
Information on all scheduled 
training events is available at 
www.htri.net.

HUDSON
Products Corporation

®

HUDSON PRODUCTS CORPORATION

9660 Grunwald Road, Beasley, Texas  77417-8600
1-800-634-9160 (24 Hours)
E-Mail: hudsonproducts@hudsonproducts.com

www.hudsonproducts.com

Hudson Products - The World Leader for ACHEs

A Subsidiary of Hudson Products Holdings, Inc.

Fin-Fan® Induced Draft
The induced draft configuration positions the fans above the exchanger bundle. High velocity hot air exhaust reduces
hot air recirculation, and plenums protect the exchanger bundle from the elements. Induced draft exchangers are
well suited for lower process temperatures and for applications that would be adversely effected by recirculation.

Fin-Fan® Forced Draft
In the forced draft configuration, fans and mechanical components are positioned below the exchanger bundle.
Because the fans are in the cool air stream, horsepower requirements are slightly lower and maintenance personnel
are protected from high exit air temperatures. Forced draft exchangers are well suited for high-temperature service.
For extremely high process pressures, serpentine or U-bend exchangers are available.

Fin-Fan® Winterized
Air-cooled heat exchangers in cold climates may require winterization for freeze protection and
process temperature control. To prevent process fluids from freezing, the exchanger is equipped
with automatic louvers and recirculation chambers to mix warm exhaust air with cold inlet air.

Copyright © Hudson Products Corporation

continued from previous page  
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NEW HTRI STAFF 
 
ROBERT BROWNING, Senior Project Engineer, Software Development
TIFFANY BURGESS, Test Engineer
MOHSEN REZASOLTANI, Intern Engineer, Research
S. NIKI RITCHEY, Engineer, Research
AMANDA L. SCHRINER, Membership Associate
RACHEL M. OSTERTAG, Accounting Associate
CHERYL SHOEMAKER, Sales Engineer, USA
PARIMAH KAZEMI, Numerical Analyst
JOSEPH E. SCHROEDER, Vice President, Technical Programs 
BLAZO LJUBICIC, Director, Research
BRAD RANDOLPH, Software Quality Assurance Specialist
MARCY HICKS, Senior Human Resources Generalist
ALEJANDRO MENESES, Sales Engineer
JOIS KARTIKA YOLANDA, Sales Manager, Indonesia
LIANNE CHOONG, Regional Sales Manager, Southeast Asia 
FREDERICK A. LARSON, Special Counsel

 
PROMOTIONS/TITLE CHANGES 
 
FERNANDO J. AGUIRRE, Senior Vice President, Global Sales
JOSEPH E. SCHROEDER, Senior Vice President, Technical Programs
MIKE DOWNIE, Group Lead, Software Development
DAVID B. GIBBONS, Group Lead, Engineering Software Development
CAROL A. STRUKEL, Senior Human Resources Manager 
JULIE A. GOSS, Manager, Marketing
SHANNON F. IVERSON, Manager, Training Development & Administration
CHRIS A. WALKER, Manager, Business Applications 

STAFFING  
CHANGES
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WORD JUMBLE: 
SOLUTION 

from page 13 

What did one engineer say 
to another about HTRI?

“WITHOUT HTRI,  
MY EXCHANGERS WOULD 

BE EXPENSIVE AND ALL 
FOULED UP!”

 XIST

 EDGEVIEW

 EXCHANGER OPTIMIZER

 XJPE

 XPHE

 XPFE

 RESEARCH REPORTS 

 XACE

 CONTRACTS

 HTRI TRAINING

 WEBINARS

 CFD

 XVIB

HONEYWELL

I2 AIR FLUID INNOVATION

PRODUCTS AND SERVICES AVAILABLE FROM HTRI
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New Members 
November 2014 through  
October 2015
 
ace Apparatebau construction & 
engineering GmbH 
Lieboch, Austria

Air Com S.r.l. 
San Pietro Mosezzo, Novara, Italy

Akastor ASA 
Fornebu, Norway

Aker Solutions ASA 
Fornebu, Norway

Anhui Province Chemical Industry 
Design Institute 
Hefei, Anhui, China

Applied Cryo Technologies Inc. 
Houston, Texas, USA

Audubon Engineering Operations, LLC 
Houston, Texas, USA

Brembana & Rolle S.p.A. 
Valbrembo, Bergamo, Italy

Cameron LNG, LLC 
Houston, Texas, USA

Carpe Heat Transfer Private Limited 
Thane, Maharashtra, India

Chemex Modular, LLC 
South Jordan, Utah, USA

The Chemours Company FC, LLC 
Wilmington, Delaware, USA

China Petroleum Engineering Co., Ltd., 
Beijing Company  
Beijing, China

CJSC “Khimmash-Service” 
Voronezh, Russia

Daeheung Radiator Co., Ltd. 
Yangju, Gyeonggi, Korea

Daewoo Shipbuilding & Marine 
Engineering Co., Ltd. 
Seoul, Korea

Design & Research Institute of 
China Petroleum First Construction 
Corporation 
Luoyang, Henan, China

Ebara Environmental Plant Co., Ltd. 
Ohta-ku, Tokyo, Japan

EMS-Chemie AG 
Domat/Ems, Switzerland

ENOC Processing Company L.L.C. 
Dubai, United Arab Emirates

EnviroSep 
Georgetown, South Carolina, USA

Fenix Process Technologies Pvt. Ltd. 
Pune, Maharashtra, India

FIB Industries BV 
Leeuwarden, The Netherlands

FuelCell Energy, Inc. 
Danbury, Connecticut, USA

Gardner Denver Nash LLC 
Charleroi, Pennsylvania, USA

Gasco Pty Ltd 
Bayswater, Victoria, Australia

Gooch Thermal Systems, Inc. 
Lebanon, New Jersey, USA

Hangzhou Guoneng Steam Turbine 
Engineering Co., Ltd. 
Hangzhou, Zhejiang, China

Harris Pye Engineering 
Dubai, United Arab Emirates

Heat Transfer International, LLC  
Kentwood, Michigan, USA

Hemaco S.r.l. 
San Pietro Mosezzo (NO), Italy

Hitard Engineering 
Rotterdam, The Netherlands

Holtec Asia Private Limited 
Pune, Maharashtra, India

Howden Hua Engineering Co., Ltd. 
Beijing, China

HX tech s.r.o. 
Plzen, Czech Republic

INTEGASA 
Mos, Pontevedra, Spain

KFC Projetos e Consultoria Ltda.  
Rio de Janeiro – RJ, Brazil

Korea Gas Corporation 
Ansan, Gyeonggi, Korea

Kuraray America, Inc. 
La Porte, Texas, USA

Kurose Chemical Equipment Co., Ltd. 
Takaishi City, Osaka, Japan

M Solution GmbH 
Hildesheim, Germany

MAX STREICHER Anlagentechnik 
GmbH & Co. KG 
Niederwinkling, Germany

OHL Industrial S.L. 
Madrid, Spain

Plinke GmbH 
Bad Homburg, Germany

Polski Koncern Naftowy ORLEN S.A. 
Płock, Poland

PT. Bina Rekacipta Utama 
Jakarta Selatan, DKI Jakarta, Indonesia

RAMAB Rör och Apparatmontage AB 
Knislinge, Sweden

“RAN KOMPLEKT” LLC 
Moscow, Russia

S.C. Euro Gas Systems S.R.L. 
Targu Mures, Romania

Schulz + Partner GmbH  
Teningen, Germany

Shanghai ShuangMu Radiator 
Manufacture Co., Ltd. 
Shanghai, China

Shoalhaven Starches Pty. Ltd. 
Bomaderry, New South Wales, Australia

Siirtec Nigi S.p.A. 
Milan, Italy

SLOVNAFT, a.s. 
Bratislava, Slovakia

Spirax Sarco Engineering (China) Ltd. 
Shanghai, China

Texol Engineering 
Pune, Maharashtra, India

Thai Rotary Engineering Public 
Company Limited 
Banchang District, Rayong, Thailand

Thermal Design Services, LLC 
Katy, Texas, USA

UBE Chemical Europe S.A. 
Castellón, Spain

UBE Chemicals (Asia) Public  
Company Limited 
Bangkok, Thailand

Uniquip Engineering Pty Ltd 
Chatswood, New South Wales, Australia

UNIS, a.s. 
Brno, Czech Republic

VeriSpring Airfins Technology Pvt. Ltd. 
Pune, Maharashtra, India

Western Refining Company, L.P. 
El Paso, Texas, USA

Yasref 
Yanbu, Saudi Arabia
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New  
Participating 
Affiliates 
November 2014 through  
October 2015 
 
Advisian Pty Ltd  
Melbourne, Victoria, Australia

Aggreko Generators Rental  
Pty Limited 
Braeside, Victoria, Australia

Air Liquide Global E&C Solutions 
France S.A. 
Champigny-sur-Marne, France

API Heat Transfer 
Birmingham, United Kingdom

Chiyoda International Corporation 
Houston, Texas, USA

Cryoquip, Ltd. 
Hersden, Kent, United Kingdom

Fluor Plant Engineering, S.A. 
Tarragona, Spain

Granherne Pty Ltd 
Perth, Western Australia, Australia

Hitachi Power Solutions Co., Ltd. 
Hitachi-shi, Ibaraki, Japan

Honeywell S.r.l.  
Monza (MB), Italy

Honeywell Technology Solution Lab 
Pvt. Ltd. 
Bangalore, Karnataka, India

Invensys Saudi Arabia Co. Ltd. 
Al-Khobar, Eastern Province,  
Saudi Arabia

KBR-AMCDE 
Al Khobar, Saudi Arabia

Koch Chemical Technology Group 
Singapore Pte. Ltd. 
Singapore

L&T Hydrocarbon Engineering 
Limited 
Mumbai, Maharashtra, India

Mitsubishi Heavy Industries Asia 
Pacific Pte. Ltd.  
Singapore

Procesos y Diseños  
Energeticos S.A. 
Bogota, Colombia

PT. Inti Karya Persada Tehnik 
Jakarta, Indonesia

S.C. HONEYWELL ROMANIA S.R.L. 
Bucuresti, Romania

SNC Lavalin Engineering India 
Private Limited 
Mumbai, Maharashtra, India

Technip Velam, S.A. 
Caracas, Venezuela

Technip Vietnam Co. Ltd. 
Ho Chi Minh City, Vietnam

Wood Group PSN Limited 
Aberdeen, United Kingdom

WorleyParsons España S.L.U. 
Madrid, Spain

TM

www.htri.net

Students will tour HTRI's multi-million dollar testing facility and receive a 

copy of the course reference book, Process Heat Transfer: Principles, 

Applications, and Rules of  Thumb, by Robert Serth and  Thomas Lestina, 

HTRI Vice President, Engineering Services. 

 Process Heat Exchangers: Applications    
 and Rules-of-Thumb Short Course

 February 1 – 2, 2016 at HTRI headquarters    
 located in Navasota, TX, USA

 Register at www.htri.net by January 20

HTRI is offering a two-day course on February 1 and 2, 
2016 for engineering students and engineers new to the 
workforce. Presented at our headquarters near Houston, 
Texas, the course discusses selection criteria for common 
applications, guidelines for thermal design, and checklists 
for solving thermal design and operational problems. 

Check upcoming events on our website for more 
training opportunities. 
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