TITAN Metal Fabricators are the industry

experts for corrosion resistant pickle bath

heat exchangers. Our product line includes:
Tantalum and Niobium Shell & Tube Heat
Exchangers, Serpentine Style Immersion

'I'AN'I'AI-UM SHEI-l- {r 'I'UBE Coils and Grid Style Immersion Coils—all
for corrosion resistant heating in metal

I.IEA.I' [X(HAN G[RS finishing applications. Our products are all

custom engineered and fabricated to

FO R H ( |. P | ( K I. | N G specific applications.




oeel picklers have raditonally used carbon (M pARISON OF A (ARBON BLOCK HEAT EXCHANGER TO A TANTALUM SHELL & TUBE HEAT EXCHANGER

block heat exchangers to heat their shallow

tank high turbulence pickle baths. The multi- CARBON BLOCK TANTALUM
pasketed designs and fragile nature of graphite HEAT EXCHANGER _HEAT EXCHANGER |
o gxctangsts il oquiee LaTvnuoLy Heat Input Rating (BTU) 1,000,000 1,000,000
maintenance and repair which resulls in =
expensive L_iu\\-'nlmle and s'part' parts. 'I.Ilals has Steam Pressure (PSI) 5 75
forced the industry to look for alternatives.
Tt?ehuse of m\“?' ,91';5" ﬁ”q t’”[[:(; hﬁal'r ihe” Typical Overall Heat Transfer Coefficient
exchangers vir .!Id Ve 1Im1na es all of the (BTU/HR/S. FT. Deg F) 950 650
problems associated with carbon block heat
exchangers. Some of the benefits are: Surface Area Required (Sq. Ft.) 29 11.0%
® (ost competitive with Carbon
Block Heat Exchangers Inventory of Spare Parls Required YES NO
® [Casilyv retrofittable into existing . )
equipment footprint Fully Welded Metal Design NO YES
® Flimination of downtime due to Basic heal transler equaltion used to calculate required surface area.
equipment Lailtine *Tantalum heal exchanger surface area required does not take into consideration using a higher pressure steam.
® No spare parts to keep in inventor
® Superior Corrosfon resistanet
® Uigh heat transfer STANDARD SHELL & TUBE HEAT EXCHANGER SIZES—SURFACE AREA (SQUARE FEET)
® Jligh steam pressures to reduce Design Pressure 100 PSI/ Design Temperature 350°F

required surface area SHELL TUBE T TUBE LENGTH (INCHES) !
DIN. COUNT 24 30 36 42 48 34 60 66 72 78 BL 90 96

® [Fully welded metal design elimi
nates breakage during handling 6 14 055 069 08.2 096 11.0 124 137 151 165 179 192 206 220

instatlfation and operation

8 26 102 128 153 179 204 230 255 281 306 33.2 357 383 408
® Elimination of acid leaks into

steam condensale 10 48 188 236 283 33.0 37.7 424 471 518 565 61.3 66.0 70.7 754

TITAN offers a full line of standard and custom

S ) 12 76 298 373 448 522 597 672 746 821 BO5 970 1045 111.9 1194
designed shell and tube heat exchangers for

the indirect steam heating of pickle bath 14 110 432 540 648 756 864 972 1080 1188 1206 1404 1512 1620 1728
operations. Tantalum is completely inert for -

total corrosion resistance in pickle bath 16 134 526 658 789 021 1052 1184 131.6 1447 157.0 171.0 1842 197.3 2105
chemistries. Tantalum offers better heat — e
transfer characteristics and higher pressure 18 180 70.7 884 106.0 123.7 1414 1500 176.7 1944 2121 2297 2474 2651 2827
capabilities than Graphite, therefore allowing

smaller sized heat exchangers. The life 20 232 011 1139 1367 1504 1822 2050 2278 250.5 274.3 296.1 3189 3416 3644

expectancy of a Tantalum heatl exchanger is
far superior to that of a Graphite heat
exchanger, which also reduces downtime and

maintenance costs. lTA [CS M 35 M 8l 1 [ 70 ‘ Bl;Ml H ‘ STANDARD HEAT EXCHANGER
Through our experienced technical support, T * i HUD[[ NUMBHE NOMENUMURE

our commitment to service and our manufac-
turing quality, TITAN is dedicated to being the
number one supplier of corrosion resistant L H=Horizontal / V =Vertical / S = Sloped
squipment for e metal (i (shing ilistey, We TEMA Configuration (BEM / AEL / AEM / BEL)
have extensive experience in the design and ) ' e
manufacture of shell and tube heat exchangers - '[?'he Length “M_

and other heat transfer equipment. Our Number of Tubeside Passes

technical experts are always available o Nominal Shell Diameter (IN)

"

assist you with heat transfer calculations and Surface Area (8q. Ft.)
custom design engineering for all size — Shell Side Material (CS, 304L, 316L)
accessory equipment. —— Tube Side Material (TA, NB, ZR}

TITAN

METAL FABRICATORS INC.

1721 Fiske Place / Oxnard, California 93033 / vuoni 805.487.5050 / iy 805.487.5047 / iuill titan@titanmf.com / www.titanmf.com
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THE NEXT GENERATION IN CORROSION RESISTANT EQUIPMENT



TITAN'S commitment L0
quality service, design and
manufacturing processes
has made them one of the
premier manufacturers of
reactive metal products in.
the world.

TITAN's comprehensive
expertise in the global
materials market, its highly
evolved design of corrosion
resistant process equipment,
and intricate attention to
detail in manufacturing has
contributed to TITAN
supplying capital equipment
throughout the United States,
Latin America, Europe

and Asia.

Serving the needs of metal
finishing and chemical
processing companies, TITAN
has made its strong reputation
of corrosion problem solving
through the vast experience
of its management, sales
oroup, engineering staff, and
manufacturing personnel.

TITAN's diversified product
line and capability to design
and manufacture complex
custom equipment have made
TITAN the name customers
call on for consistency,
innovation, value, and
always—quality.

TITAN'S technical staff is
on-call to provide assistance
with heat transfer consulta-
tion and custom design

and engineering.

TITAN

L

M [TAI_ [ndustry specialists in the manu

FABRICATORS

ANODE BASKETS

TITAN Anode Baskets are
built to the highest standards
in the industry, and backed
by a five-year warranty on
workmanship. TITAN is
pleased to provide its cus-
tomers with fast turnaround,
and as one of the largest
stocking manufacturers of
Anode Baskets and suppliers
of raw material, they can.

[f stock is not immediately
available, TITAN will design,
build and ship custom anode
baskets in two weeks—
wherever you are! 4

Experts

IMMERSION COILS

TITAN's superior heat
exchanger design and
manufacturing capabilities
set it apart from its competi-
tors around the globe. From
the latest in thermal design
software, to the extremely
intricate and proprietary
fabrication procedures, 0 itg
Total Quality Management
(TOM) system of quality
testing and inspection, TITAN
provides the very best pos-
sible heat transfer products.




C

ture of CORROSTON RESISTANT EQUIPMENT
the fabrication of TITANIUM, ZTIRCONIUM, NIOBIUM, and TANTALUM

SHELL & TUBE
HEAT EXCHANGERS | AUXILIARY ANODES | EMD ANODES

TITAN's expertise in—and TITAN's understanding of Acknowledgment as one
intimate knowledge of— precision machining and man- | of the best providers of EMD
heating and cooling in hostile | ufacturing, electrochemistry | Titanium Anode fabrication
process conditions is combined | and the processes requiring can be credited to TITAN'S

with superior equipment precious metal coatings, superior metal forming and
design capability to make have served to bring TITAN working competencies,
TITAN one of the world to the industry forefront as highly specialized welding
leaders in development one of the leading manufac- techniques, and global
Land manufacture of shell turers of Auxiliary Anodes procurement prominence.

and tube heat exchangers for | and Cathodes for many
highly corrosive applications. | different applications—from
All of TITAN's Shell and automotive Lo circuit boards
Tube heat exchangers are o wastewaler.

thermally sized with the
latest thermal design programs
to meet TEMA and ASME
code standards.

Founded in 1998, TITAN is a company with its roots in the corrosion resistant equipment

" Sndustry. TITAN has brought together the product of many years of category specific expertise
in its management and technical sales group. When combined with literally hundreds of years
experience among its manufacturing personnel, TITAN is unsurpassed for combining leading
edge corrosion fighting science with skill and craftsmanship.



THE TITAN MISSION

In a word, it's QUALITY . .. Q

“We believe Quality is imperative not only in manufacturing,
but throughout tfze entire company Through our commmnent-

."Hllt.-"“;‘

north of Los Angeles, TITAN's facilities are within an easy drive of
Los Angeles International Airport (LAX) with complete access to the Port of
Los Angeles and Port Hueneme to facilitate intemational ocean freight. For
driving directions, please call or visit our web site: www.titanmf.com.

TITAN
METAL FABRICATORS INC. *

1721 Fiske Place / Oxnard, California 93033
PHONE 805.487.5050 / FAX 805.487.5047 / EMAIL titan@titanmf.com / www.titanmf.com







: . , design details reflect ciisto
PROJECT MA Al crucial element in the s cesséf any
NENEYE TITAN utilizes custo ime
software to quickly prépare accurate cost
estimates and custom proposals
to meet your project needs.

mandfacturing process to one person,
The system fosters an intimate kKnowledge

of each project's design, quality anddelivery
requirements, ensuring that it meets the

TITAN

W ETAL FABRICATORS hIC

Founded in 1998 by mdustry
experts with decades of experience
in the design and fabrication of

inent:Knowing how t ! corrosion resistant equipment,
- a _ld tantalum, niobium,
. zirconium and Bitanium is imperative. Our TITAN is dedicated and uniquely
comprehensive Khowledge of manufacturing |} o Ve of % 1
preparations and procedres allows TITAN to quallfled to give you the confidence

fabricate reactive metal equipment in the

most efficient way possible. : and peace of mind that you
. ' ‘ made the right decision.

5, We use AWS ASTM, ASME, PED and

tandards as fabrication guidelines,
the equipment we manufacture to
r exceed our customers” highest

on time, or extensive testing to find
stsuits your particular _

ur workmanship at our
constantly striving to |

fabrication process:

.. mosf rugged, cost- effectwe




FEATURES OF A TITAN
TANTALUM PHARMACEUTICAL CONDENSER

Vapor Inlet

White Glass Lined or Tantalum
Lined Bonnets for Vacuum Rated
Corrosion-Free Service

150-1b. ANSI Flange
for Rugged Gasket Sealing

Tantalum Liners

Hyvdro-Expanded Tube-To-Tubesheet Ruazed to Tibeshais

Connection for Strength
and Leak Tight Construction
Flush Face Tantalum Tubesheel
for Complete Drainability
and Cleanability

300-1b. ANSI Shellside

Flanges for Sealing Difficult ; 4
Heat Transter Fluids Platinum Spot Hydrogen

Embrittlement Protection

Spacers and Tie Rods Vertical Mounting Supports
per TEMA Standards
Helium Mass Spectrometer
and Hvdrostatically Tested
Tantalum Tubing

High Efficiency Thermal
Design with PolyPro Baffles

Epoxy Fainted Carbon or
_ Stainless Steel Shell for
\#xterior Corrosion Resistance

Dual Containment
Tubesheets for the Prevention
of Cross-Contamination

Stainless Steel Bolting PTEE Vapor/ Liquid Separation

for Exterior Corrosion Resistanoe

Non-Condensable Outlet
Fully Drainable Lower Bonnet

Glass-Lined or Tantalum Bonnets Flush Face Tubesheet Design
Bonnets available in glass-lined steel or tantalum-lined Flush face tubesheet design allows for full drainability,
steel Lo suit your operational preferences. greatly decreasing flush times and increasing production.

Hydro-Expanded Tube to Tubesheel Joint Liquid-Vapor Separator

Hydraulic expansion of the tube to tubesheet joint produces  Separates the non-condensables from the liquid

the strongest and most consistent seal. condensate stream.
Dual Containment Tubesheet Design - Helium Mass Spectrometer Leak Tesling
Eliminates the potential of cross-contamination of the Extremely sensitive leak detection system used to find

process and service fluids. the smallest defect.



EVOLUTION OF PHARMACEUTICAL (NI

During the 1990s many outside factors
influenced the proper design of overhead
condensers for pharmaceutical installations.
The FDA, EPA, product cosls. downtime costs.
and global competition have all affected today's
condenser designs.

The FDA has been a major factor with
validation, contamination and CGMP
regulations.

Today's condensers need to be totally non-
contaminating, This means there can be no way
for the service side fluid Lo contaminate the
process. Any possible leak must have an
external leak path.

The chlorinated organics produced are highly
corrosive. The condensers must handle these
compounds with zero corrosion as products

of corrosion can be toxic and catalytic. The
condensers must fully drain as any liquid holdup
can increase flush times or contaminate the
next batch.

The EPA has also been a major factor as

the push for decreased emissions has lowered
condensing temperatures. More of the light
ends and volatile solvents are taken out of the
venl stream when the condensing lemperature
is reduced. This has dictated a change to
silicone based heat transfer fluids as the
service side cooling medium. These fluids

are very difficult to seal and has led to fully
welded condenser designs.

Global compelition, the cost of pharma-
ceutical products and the cost of downtime
has demanded that the condensers be
rugeed. dependable and work all of the time.
The cost of maintenance, spare parts

and above all downtime can no longer be
tolerated. Downtime means no product is
being manufactured, which is the largest
cost of all.

Today’'s condensers must be . . .
e contamination-proof
® corrosion-proof
e fully drainable
o

compatible with silicone based heat
transfer fluids

fully welded tube bundle
e rugged and maintenance free

Tantalum pharmaceutical condensers have mel
all of these challenges and are now the state
of the art.

These companies now use tantalum in most
of their installations:
e Abboll Laboratories
® Avecia
e Aventis
Pharmaceuticals
e Bayer
Corporation
e Boehringer Ingelhiem
@ Bristol Myers Squibb
e Fli Lilly & Co. e Park Davis
@ (laxo SmithKline e Pfizer
e Hoffman-LaRoche e Pharmacia
e [ ]
® ]

Merck & Co. Schering Plough
Novartis Yamanouchi Pharma

MATERIAL COMPARISON

IMPREGNATED U
TANTALUM " Eoiire HASTELLOY

Pﬂz?‘:ﬁlli:g Nonge Often Seldom
Maintenance y e i
Costs None Very High Little

C?:I:'I;f; High Low Medium
Product No Graphite Heavy Metals
Purity Contamination Flakes Contamination
Corrosion None Yes Yes
Liquid

Drainability  Complete Holdup Complete

Heat Transfer

Fluid Compatible Yes No Yes
Potential Catalyst y N Highly
Lo Process No No Caustic

Dual Containment

Design Standard  Impossible  Optional

" Fully Draining Tantalum Tubesheet



Tantalum Shell & Tube

ENSER DESIGNS

TANTALUM —
THE 0BVIOUS CHOICE

Tantalum is a refractory metal, as its

melting point is 5425°F (2996°C). Itis a

tough, ductile metal which can be formed into

almost any shape. It is used in corrosion
resistant applications for

environments

Heal Exchanger

@

no other metal can

withstand. Tantalum's major limitation is its
reactivity with oxygen and nitrogen in the air at
elevaled temperatures.

(ORROSION RESISTANCE

Tantalum is the most corrosion resistant
metal in common use today. It is inert to

practically all organic and inorganic compounds.

[ts corrosion resistance is very similar to glass.
as both are unsuitable for use in hydrofluoric
acid and strong hot alkali applications.

For this reason tantalum is used with glass
lined steel reactors as patches, dip tubes,
piping and, of course, overhead condensers.

Tantalum is inert to sulfuric and hydrochloric
acid in all concentrations below 300°F.
Attack up to 400°F is not significant and it is
in common use up to 500°F. The main problem
in pharmaceutical overhead condensers is
often not the acids themselves, but the
chlorinated organics they produce. Tantalum
#as proven itself to be totally inert. Some
&ndenser applications have been in
continuous use for over 40 vears in multi-
product research environments without so
much as a gasket change.

NO PRODUCTION DOWNTIME

Tantalum condensers are exceptionally durable
with fully welded designs, and will perform for
many years without any lost production time for
repairs or replacement, The traditional material
of construction (graphite) is a fragile material
susceptible to mechanical damage and frequent
breakdowns. The greater failure rate of carbon
block condensers results in higher maintenance
costs, scrapped product and lost production.
LLong term cost comparisons demonstrate that
despite higher capital costs, tantalum is more
economical than graphite. The break-even point
in comparing tantalum o graphite has been
documented to be aboul eighteen months.

The tantalum advantage will then continue

for decades.

PRODUCT PURITY

Pharmaceutical product purity is mandated

by stringent regulation at the federal, state and
local levels. Resin impregnated graphite often
fails to meet these requirements. As the
impregnated graphite surface heats up and
cooels down, the difference between the thermal
expansion rates of the graphite and the phenolic
(or Teflon) impregnant creates stress. This
erodes the graphite surface in much the same
way that water’s freeze-thaw cycle erodes a
concrete surface. As a result, minute graphite
particles and resins flake into the process batch,
contaminating the end-product.

The nickel based alloys have an even more
severe problem. The corrosion resistance of
these alloys comes [rom their high nickel and
molybdenum content. They corrode slowly and
predictably and are used with thicker cross
sections to allow for this corrosion. Such
corrosion produces heavy metal contamination
including nickel, cobalt, iron, silicon, sulfur and
molybdenum. These contaminants can be toxic
and a calalyst in your process.

Tantalum is corrosion resistant in the most
severe acid environments, particularly those
involving corrosive inorganics at elevated
temperatures, and is completely resistant to
chlorinated organics. This superior corrosion
resistance which results from an oxide film
naturally occurring on tantalum’s surface, meets
the pharmaceutical industry’s strictest quality
control standards.




LONGER EQUIPMENT LIFE

The naturally occurring oxide film on tantalum’'s
surface makes it resistant to corrosion in the
most severe acid environments and completely
resistant to organic compounds. This equates to
much longer service life and maintenance-free
dependability.

STANDARD DESIGN
PHARMACEUTICAL CONDENSERS

SHELLSIDE TUBESIDE

Design Pressure 150/F\ 150

PSI (BAR)  (10.34 BAR/FV) (10.34 BAR/FV)
Max. Design Temp. 400°F 400°F
F (0 (204.4°C) (204.4°C)

Min. Design Temp.  -20°F/-150°F -20°F/-150°F
CS/SS—"F (°C) (-28.9°C/-101.1°C) (=28.9°C/-101.1°C)

06257 0"
(1.58 MM) (0 M)

Design Corrosion
Allowance: IN (MM)

Tantalum
wilh 2'f_,'.lfn W

Carbon Steel or
Stainless Steel

Materials of
Conslruction

Hydrotest Pressure 195 195
PSI (BAR) (13.44 BAR) (13.44 BAR)

THERMAL SIZING
OF OVERHEAD (ONDENSERS

The proper sizing of an overhead condenser used
with a glass-lined steel reactor is always
difficult. The problem is that during the life of
the reactor, it is frequently used for many
different production campaigns. Even during

the same production cycle, the reactor and
condenser may be asked to perform properly
using many different operating chemicals,
temperatures and pressures.

The simple concept of (heat in) equals (heat out)
makes the thermal sizing process possible. The
heat input into the reactor through its jacket,
together with the heat input from the hot fluids
or reactions, needs to be taken out by the
condenser. It is a simple matter to determine
the worst-case operating conditions. The
condenser needs to be sized using the lowest
boiling point conditions. The mean temperature
difference across the reactor heating surface

is the highest when boiling at low temperatures.
This puts the maximum amount of heat into the
reaction. This is also the point where Lhe meary
temperature difference in the condenser is the
lowest, maximizing the surface area.




'»)
DO THE MATH FOR YOURSELF

For example purposes, let’s assume the
following conditions for the design of a tantalum
condenser for pharmaceutical use:

a rule of thumb. You can estimate the size of a
tantalum condenser using these charts and
tables. A glass-lined steel reactor will always
have a “U" value of 50 or lower. The condenser
“U” value can be estimated [rom Figure A.

PROCESS CHEMICAL INFORMATION FIGURE A
Process Chemicals Organic Solvents APPRO)(IHATE OVERALL“U" VAI.UES FOR
Process Pressure Full Vacuum TANTM“H CGHDENSERS
Non-Condensables Low HOT SIDE (OLD SIDE  OVERALL “U"
Steam = =
Water 350 to 760
(Pressure)
TANTALUM CONDENSER INFORMATION S
Condenser Cooling Medium Temperature 0°F (Vacuum) Wattex 20010600
Heat Transfer Rate (From Figure A) 100 Btw/Hr °F Satu rattinli nil)‘fsggﬁ;gianlwnw Water—Brine 100 to 200
Saturated Organic Solvents
GLASS-LINED STEEL VESSEL INFORMATION {VacuuﬁHLuw Brine—HTF 50 10 120
Yolume 300 Gallons Non-Condensables)
3 = Organic Solvents
Jacket Heat Transfer Area 53 Sq. F't. (Atmospheric / High Brine—HTF 20 to 80
Jacket Heating Medium Temperature  300°F Non-Condensables)
R Organic Solvents
Boiling Point Of Liquid In Vessel  100°F (Vacuum / High Brine—HTF 10 10 50

Heat Transfer Rate 50 Btu/Hr °F

Non-Condensables)

> the basic heat transfer equation to solve for
e heat outpul of the vessel:

Q=AxMTD xU

Q = Heat Load (BTU/HR)

A = Heat Transfer Surface Area (Sq. Fl.)
MTD = Mean Temperature Difference (°F)

U = Overall Heat Transfer Coefficient

Q = (53 Sq.Ft.) x (300°F -100°F) x 50
Q = 530,000 BTU/HR

Now use the basic heat transfer equation to
solve for the tantalum condenser surface area:
A = Q
MTD x U

_ 530,000 BTU/HR
(100°F - O°F) x 100

A =153 Sq.Ft.
_ fﬁequfrﬁ-d Surface Area of Tantalum Condenser)

or this example, the ratio of vessel jacket
heating area to condenser surface area is 1:1.
Indeed, many pharmaceutical plants use this as

If you already have an installation, another
way Lo approach the condenser sizing is to
analyze your existing condenser. Surface areas
of impregnated graphite or borosilicate glass
can simply be converted to tantalum using

a ratio. See the table below for details.

FIGURE B

RATIO OF SURFACE AREA OF
TANTALUM CONDENSERS TO IMPREGNATED
GRAPHITE AND GLASS CONDENSERS

(ONDENSER HIGH VACUUM SLIGHT VACUUM /
TYPE PROCESS POSITIVE PROCESS
[ ted T :
g s
Borosilicat .
”Tgf‘asg“ £ 60% 20%

* Please note these ratios are to be used as a check to other more
reliable methods of thermal sizing. Please call us for assistance.

Tantalum condensers are more thermally
efficient than impregnated graphite, PTFE or
glass because of many factors, including fouling
factors and heat transfer wall resistance. This
increased thermal efficiency varies, however,
depending upon the overall “U” value of the
operation. The best method is to determine your
worst-case condition and then call us. We will
use our state-of-the-art modeling software to
design your condenser.
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Immetsion G @ TITAN Metal Fabricators, TITAN Marine, and

TITAN Heaters were created to bring innovative
reactive metal products to industry to solve corr

problems. TITAN designs and fabricates corrosio

; . . i
resistant products using the reactive metals—

' Tantalum, Titanium, Zirconium, Niobium and
Hastelloy—in order to reduce or eliminate co

in highly aggressive applications.
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" HEAT EXCHANGERS for the CHEMIA

Titan Metal Fabricators designs and fabricates
highly corrosion resistant equipment for the
chemical, petrochemical and pharmaceutical
industries. Our expertise lies in our reputation
and proven ability to design and fabricate cosl
effective heat exchangers using the reactive
metals tantalum, zirconium, niobium, titanium
and the high nickel alloys. Heal exchangers
made from these metals can be used with ex-
tremely corrosive fluids and last for decades

if designed and fabricated correctly. You need
the confidence your job is not going to have
problems. We have the experience to make sure
everything comes together—budget, design,
fabrication and schedule—to yield the most
trouble-free installation possible.

Our heat exchanger product line includes
many variations of the shell and tube family
and all TEMA designs as follows:;

Fixed Tubesheet

U-bundle

Packed Head, Floating Tubesheet
Kettle Reboilers ¥

Falling Film Evaporators

Falling Film Absorbers

Bayonel

Helical Coil

Immersion Coil

Double Pipe

Our normal designs and capacities:

® Diameler 8 feel

® [.ength 00 feet
e Weight 50 tons
e Pressure 2000 PSI
e Temperature T00°F

Design codes and standards:

e TEMA e PED

® ASME e JIS

e National Board
The reactive metals have unique properties
which affect heat exchanger design. Our Project
Management staff analyzes all of these issues on
every project, We have experience in all of these
critical areas:

e \Malerial Selection
Corrosion Allowance
Thin Wall Tubing
Vibration Analysis W
Tube Expansion
Hydrogen Embrittlement Protection
Nozzle Design
Explosion Clad Design
Loose Lined vs. Clad Tubesheets
Expansion Joint Selection
NDT Procedures
Helium Mass Spectrometer Procedures
Welding and Purge Procedures
Heal Treal Requirements




" HEAT EXCHANGERS for the CHEMIA

Titan Metal Fabricators designs and fabricates
highly corrosion resistant equipment for the
chemical, petrochemical and pharmaceutical
industries. Our expertise lies in our reputation
and proven ability to design and fabricate cosl
effective heat exchangers using the reactive
metals tantalum, zirconium, niobium, titanium
and the high nickel alloys. Heal exchangers
made from these metals can be used with ex-
tremely corrosive fluids and last for decades

if designed and fabricated correctly. You need
the confidence your job is not going to have
problems. We have the experience to make sure
everything comes together—budget, design,
fabrication and schedule—to yield the most
trouble-free installation possible.

Our heat exchanger product line includes
many variations of the shell and tube family
and all TEMA designs as follows:;

Fixed Tubesheet

U-bundle

Packed Head, Floating Tubesheet
Kettle Reboilers ¥

Falling Film Evaporators

Falling Film Absorbers

Bayonel

Helical Coil

Immersion Coil

Double Pipe

Our normal designs and capacities:

® Diameler 8 feel

® [.ength 00 feet
e Weight 50 tons
e Pressure 2000 PSI
e Temperature T00°F

Design codes and standards:

e TEMA e PED

® ASME e JIS

e National Board
The reactive metals have unique properties
which affect heat exchanger design. Our Project
Management staff analyzes all of these issues on
every project, We have experience in all of these
critical areas:

e \Malerial Selection
Corrosion Allowance
Thin Wall Tubing
Vibration Analysis W
Tube Expansion
Hydrogen Embrittlement Protection
Nozzle Design
Explosion Clad Design
Loose Lined vs. Clad Tubesheets
Expansion Joint Selection
NDT Procedures
Helium Mass Spectrometer Procedures
Welding and Purge Procedures
Heal Treal Requirements
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