Pistiaro= 2022
Graphite Compound

The perfect solution for heat transfer surfaces
In corrosive environments.

CONFERENCE & EXPO
AMERICAS
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EXCHArNGer

HEAT TECHNOFORM: Leading partner for thermally and 2022
WORLD mechanically optimized profile solutions

CONFERENCE & EXPO
AMERICAS

Tailored Insulating Thermal edge Heat transfer
designs and profiles for bond solutions for
materials for windows, solutions for corrosive
various doors, and insulating enviroments
industries facades glass

Explore solutions » Learn more » Learn more » Learn more »
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EXCHArNGERrR

:IZ HEAT Our motivation: Existing challenging trade-off 2022

WORLD between main requirements of heat transfer surfaces

CONFERENCE & EXPO

AMERICAS

E#i
Sponsored by -
T-0-FAaD

Brack, Inc.  “Y°

The Hest Brchinogr Feople

heat conductivity
pressure resistance
acid resistance
fouling properties
economic efficency

heat conductivity
pressure resistance
acid resistance

fouling properties

economic efficency
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:Z HEAT Our motivation: Existing challenging trade-off 2022

7l between main requirements of heat transfer surfaces
COrNFERENCE & EXPO
i Fluorpolymers, Glas - limits in pressure resistance & heat conductivity
Stainless steels - high limits in corrosion resistance

Graphite compound _ Unique balance between

all main requirements
High(er) grade steels
Impregnated graphite

Alloys, Hastelloy, Monel limits in long-life corrosion resistance
Material Acqusition costs
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EXCHArNGer

HEAT Graphite compound: A new class of material for heat 2022
WORLD transfer surfaces

CONFERENCE & EXPO

linimiis Full graphite tubes need complexe and energy-heavy production steps & N
Development of a heat conductivity optimized . /

extrusion process for a “graphite compound”
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EXCHArrIiGerR
WORLD transfer surfaces

:IZ HEAT Graphite compound: A new class of material for heat 2022

CONFERENCE & EXPO

AMERICAS

v" Acid resistant against virtually all
common fluids

v" Great thermal conductivity for corrosive
environments

v" ASME-certified pressure resistance
v~ Almost no fouling properties

v" Economic efficiency over the entire
operating time of a heat exchanger

...let’s have a closer look on the
different material properties.
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EXCHArNGERrR

HEAT Corrosion resistance: Advantages of graphite 2022
WORLD compound in terms of acid resistance

CONFERENCE & EXPO
AMERICAS

Graphite (compound) counts as one of Limitations of
the most chemically resistant materials graphite compound

Organic chemistry Strong oxidizing

Graphite is resistant to virtually all media in acids (e.qg. nitric acid)
the field of organic chemistry and therfore for
almost all common chemical proccesses.

4 : Mixed acids can cause
Inorganic chemistry unpredictable reactions
Graphite is resistant to almost all inorganic and must be tested
media like many acids and bases.
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EXCHArNGERrR

J—— Corrosion resistance: Advantages of graphite 2022

WORLD compound in terms of acid resistance
COrNFERENCE & EXPO
TN Pure Sulphuric Acid Sulphuric Acid with 2000ppm Chloride
Temperature, 'C Temperature, °C
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Isocorrosion diagram, 0.1 mmiyear, in naturally aerated sulphuric

acid of chemical purity. Broken-line curve represents the boiling
point.

Isocorrosion diagram, 0.1 mmlyear, in sulphuric acid with an
addition of 2000 ppm chlorides.

Spormcrmd by mgm ==z o@D Dever Tl © Shwstete {52550 GTANT vanrerus Gand

Drask, Ine HEAT EXCHANGERS </ b St



EXCHArNGERrR

HEAT Corrosion resistance: Advantages of graphite 2022
WORLD compound in terms of acid resistance.

CONFERENCE & EXPO

Start of
laboratory test

AMERICAS .
Flexural strength of graphite compound after

exposure to H2S04 60% @ 140°C
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...and after
180 days

Days of exposure
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HEAT
EXCHArNGERrR
WworLD

CONFERENCE & EXPO

AMERICAS

Overall heat transfer coefficient
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Thermal conductivity: The “alpha-factors” have a
great influence on the overall performance

Gas at minimum on one site
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Fluids on both sites
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EXCHArNGERrR . .
WORLD kinds of pressurized heat exchangers

CONFERENCE & EXPO

:IZ HEAT Pressure resistance: Certified material for almost all 2022

i Burst pressure along operating temperatures (24x1,5mm):
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Typical operating pressure heating system
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0
Tube Temperature 0°C 20°C 40°C 60°C 80°C 100°C 120°C 140°C 160°C 180°C 200°C
Equivalent Flue Gas 224°C 425°C 807°C
Temperature
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EXCHArNGERrR . .
WORLD kinds of pressurized heat exchangers

CONFERENCE & EXPO
AMERICAS

HEAT Pressure resistance: Certified material for almost all 2022

ASME Boiler & Pressure CERTIFICATE OF
Vessel Code VIII for UIG (PRT)

PRT

The named company is authorized by the American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the ASME Certification Mark and
the authority granted by this Certificate of Authorization are subject to the provisions of
the agreement set forth in the application. Any construction stamped with the ASME
¢ Certification Mark shall have been built strictly in accordance with the provisions of the
! ASME Boiler and Pressure Vessel Code.

COMPANY:

Technoform Tailored Solutions Holding GmbH
HTS
Otto-Hahn-Strasse 34
Lohfelden 34253
Germany

SCOPE:

Fabrication of parts without design responsibility for ASME Section VI, Div. 1 at
i the above location only

i AUTHORIZED: January 21, 2022
| EXPIRES: January 21, 2025
| CERTIFICATE NUMBER: 59943

20\ Uik

Board Chair, Conformity Assessmen t

The American Society of Mechanical Engineers

2

Managing Director, Conformity Assessment

&
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HEAT Fouling properties: Fouling causes significant 2022

EXCHArNGer .
WORLD performance reductions of a heat exchanger
COrNFERENCE & EXPO
AmERICAS— Influence of deposits on thermal Fouling comparison in an
conductivity: operated heat exchanger:
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graphite

14

12

10

Heat conductivity [W/mK]
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Dust PFA Lined steels  Glas Graphite Alloys Graphite
compound compound
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EXCHArNGer
WOoRLD exchanger type

CONFERENCE & EXPO
AMERICAS

HEAT Important successfully completed projects by heat 2022

Air preheaters Economizers Shell & tube

y i
)

,ﬂ~ I : ! : & = %i.j Bk : 7N = = Retubmg ofalloy \
‘Wallistein presents great — . 5 4l . 1 f tubes for acid’ -
operational experiences with [Rgdmstbs 460°C biogas economlzgd

our heat transfer surfaces e with graphite compound\ des Ll condenser

Retubing Air \ A — .
Preheater for A iass o Retubing of 4.6MW economizer

Distillation Unit , & | for paper incineration plant
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EXCHArNGERrR .
WORLD success story together with you...

:Z HEAT We would be pleased to write another 2022

CONFERENCE & EXPO
AMERICAS
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