Process Solutions
SPRING NEWSLETTER

SPECIALISTS IN HEAT TRANSFER

Welcometo our Shell & Tubevs. Plate& Frame
newsletter! In our continuing effort to share a solution for achalenge

experienced in the field of Heat Transfer, we offer this newest issue
of our newsdletter.

Please read on while we identify advantages and disadvantages, as
well as proper application of shell & tube heat exchangers and plate
heat exchangers.

JoeMcKee
Sales/Applications Engineer
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SHELL & TuBE vs. PLATE HEAT EXCHANGERS

INSIGHTS INTO THE ADVANTAGES, D1SADVANTAGES, AND PROPER APPLICATION

Heat Exchangershave been
used to satisfy fluid hesting and
cooling needsin commercia and
industrid applicationsfor many
years. In addition, the ever
increasing cost of energy finds heat
exchangers used more often to
extract and conserve energy that
was previoudy wasted.

The two most common types
of heat exchangers used to satisfy
theserequirementsarethe shell-
and-tube and plate-and-frame.

Shell-and-Tube

The shell-and-tube heat
exchanger hasthe greatest flexibility
when it comesto choice of
materid, temperature and pressure
limitations and specific design
features. Therearethreemain
desgnsavailable. Fixed-Tube
designsare usualy the most
economicd, alow limited
servicesbility and virtualy no means
for thermal expansion.

Removable Bundle U-Tube
designsare economical aternatives
for applicationswhich create
therma expansion but alow limited
servicedhility.

U TubeExchanger

Removable Bundle Floating-
Tubesheet designsarethe most
serviceable because they are
cleanable on both tube and
shellside. Whilethey provide means
for thermal growth, they are not as
economical.

Applicationssuch asclose
approach and temperature crosses
are not the best fit for ashell-and-
tube exchanger dueto thefact that
thiswould requirealong, sngle
pass design that is costly and
requires considerable space for
ingtdlation.

Floating Tube Exchanger

Plate-and-Frame

Plate heat exchangershave
emerged asaviable dternative and
aregeneraly availableinthree
designs.

Thetraditional gasketed plate-
and-frame exchanger isby far the
most popular and versatilealowing
disassembly for mechanica cleaning
and inspection aswell asfuture
expanson. Multi-circuit, double-
wall and sanitary designsare
availablein many plate and gasket
combinations, which are suitablefor
gpplications requiring moderate

thermal expansion.

Brazed-Plate (mainly copper
or nickel brazed) designsarevery
economical and compact gasket-
lessdesigns, that do not allow for
mechanica cleaning and do not
toleratethermal growth.

Brazed Plate Exchangers

Spira plate heat exchangers
arevery versatileand can be
designed to alow partia mechani-
ca cleaning while creating anatura
‘scrubbing’ action which reduces
anddelaysfouling. Thisdesignis
asoided for applicationsthat will
experience high thermal stresses.

Spiral Exchanger
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Shell-and-Tube or Plate?

Thisisoneof themost
asked questionswhen it comesto
selecting aheat exchanger for an
gpplication. Assuming that the
application iswithin the pressure
and temperature limits of both
designs, theissue usualy centers
aroundinitia cost, maintenance
cost and future operating
conditions.

Initid cost isusudly
dictated by the approach
temperatures of the application.
Close approach temperatures and
temperature crossesrequireatrue
counter-current design and favor a
plate exchanger. Generaly, wide
temperature approachesfavor the
shell & tube heat exchanger.
Materiasof construction can
influencethisreationship,especidly
if the gpplication requires stainless
gted or titanium. With the extensive
useof computerized selection
programs, it requireslittle effort to
obtain pricesfor each type of
exchanger to compareinitial cost
quickly.

With respect to
maintenance cost, much depends
onthe characteristics of thefluids
involved. If thefluid hasatendency
to foul, the gasketed plate heat
exchanger offers somewhat easier
and direct accessto the heat
transfer surfacefor mechanical
cleaning. In addition, because of
the highturbulancesinthe plate
units, thereislessscaling or fouling
compared to the shell-and-tube.

Spira and brazed plate

Exchangers can't be disassembled
for mechanica cleaning. Chemica
cleaning ispossibleif the proper
cleaning agentsare used.

If the gasketed plate
exchanger has aweakness
compared to the shell-and-tube, it
liesintheamount of gasketingin
the unit. Compared to the shell-
and-tube, the amount of gasketing
ismagnitudeslarger, and therefore
the potentia for leakageismuch
higher. In addition, the gasketsare
elastomers, which meansthey do
have aservicelife. On average,
gasket life of aplate heat
exchanger is approximately 6to 7
yearswith operating temperatures
having asignificant effect onthe
average. Unitsoperating closeto
thetemperature limit of the gasket
will experience shorter gasket life.

Another aspect of an
elastomer gasket that must be
considered isthe phenomenom of
cold leskage. Cold leskage is due
to the cooling of aplate heat
exchanger from high operating
temperatureswhen thereis
differential pressure between the
hot and cold mediain the unit. The
plate unit has atendency to weep
through the gasket interface. The
weeping normally stopsafter the
gasketsreset or the unit isbrought
back up to operating temperature.
Basicdly, if the gpplication requires
ahigh probability against leakage,
the better choiceisashell-and-
tube design.

While gasketsmay bea
weaknessin aplate-and-frame
exchanger, the ability to expand its

Gasketed Plate-and-Frame
Exchangers

thermal capacity by adding channel
platesto the existing designisone
of itsmajor strengths. If it isknown
that aparticular gpplication needs
to be expanded in the future, a
plate-and-frame exchanger isby far
the easiest and most economical
design for such an expansion.

Other noteworthy
guiddineswhen choosing theright
heat exchanger for an application.
Gasketed plate-and-frame
exchangersare apoor choicefor
most sensibleair and/or gas heating
and cooling applications. A better
choicefor thiswould be abrazed
plateor spira plate exchanger.
Steam, condensing and evaporating
gpplicationsare often anidedl fit for
aplate-and-frame exchanger. Low
temperature cryogenic and other
applications cresting high thermal
expansion should be limited to the
spira plate heat exchanger.

Insummary, alittledesign
competibility investigetion cango a
long way towards €liminating many
common heat exchanger problems.
A heat exchanger, properly
selected, installed and maintained
can bethe most troubl efree piece
of equipment in afluid system.
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Please welcome to the Process Solutions product line:

Programmable Heating & Refrigerated Circulators
High Dynamic Temperature Control Systems
Ultra-Low Temperature Circulators (-95 C. to 400 C.)
ars Recirculating Chillers / Coolers
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Shell & Tube Plate & Frame
Heat

* ! i Exhangers

Electric Process Heaters,
Control Panels, & Hot Oil / Heat
Transfer Systems

Air Cooled Heat Exchangers |

Spiral Heat Exchangers, F
Spine Tube Heat Exchangers,

Coming up in future issues:

. Continued discussion of Heat
Exchanger failures Including:
- Chemical Induced Corrosion

n
& Double Tube / Double Tubsheet

Heat EXCNaNg S
Shell & Tube Heat Exchangers
Servicing, Plate & Frame Heat
Exchanger Servicing

Process Solutions

- Chemical/Mechanical Induced
Corrosion
- Scale, mud, and Algae Fouling
. Process Heater Maintenance Issues
- Extending Electric Heater life with
proper controls
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[Source: Article by Joseph L. Madejczyk, Manager of Marketing, and Michael J. Stephan, Product Manager, ITT Fluid Handling Division, Buffalo, NY, “Shell-and-
Tube vs. Plate Heat Exchangers’
Contactus for referrals of entire article.
Please contact us via email if you would like to be removed from this mailing list or if you would like to add recipients.



