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The Kiittner Group in Germany UTTNER

Kittner GmbH & Co. KG, Essen
Headquarter

Kuttner Ironmaking and Energy GmbH, Essen
Kiittner Automation GmbH, Trier

Associated Companies

- Hude GmbH, Erkelenz Kokereitechnik

- MWE GmbH, Magdeburg Walzwerktechnik

- E.S.C.H. GmbH, Unterwellenborn Pneumatische
Fordertechnik

- WURZ GmbH, Willich Rekuperative Warmetechnik
- Kuttner Centrifugal Casting GmbH, Karlstadt

MWE
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WURZ
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Kattner Energy &

Hude Environment

. Kittner Automation

Kuttner
Centrifugal Casting

LOCAL BRANCH OFFICES

BRANCH OFFICES
= Kuttner France

*  Kuttner Spain
Kuttrer 5.4, Belgium
Kuttrer do Brazil
Sormani Kuttner Indis (P) Led. Koflata
Kuttrer North America
Kuttrer Asia Co. Led.
Kurttroer Sowth Africa, (pty] Ltd.
Kuttner Ukraine GmbH, Donetsk UKR




Kattner lronmaking & Energy GmbH KuTTNER

» Design and Supply of High Efficient Heat Recovery
Systems for
» the Steel and Non-Ferrous Industry
» the Cement Industry
» the Glas Industry
» the Chemical Industry

» Power Plants, Compressor Stations, etc.

» ldentification of Heat Recovery Potentials
» Customized Heat Recovery Solutions

» Supply of Components, Plant Sections and Turn-Key
Plants

» Basic and Detail Engineering

» Erection, Supervision of Erection and Commissioning

» Support from preliminary engineering to final
commissioning

» Customized design for a maximum benefit

» Additional support from our local subsidiaries

» Possibility of partial deliveries from local suppliers

» Access to production facilities

Kuttner Asia

4 Kelvion Poland

Kattn®




FEBFAHA Elite Group

H RS Professional Services

#%at Engineering #RH® Procurement
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Basic and Detailed
Engineering for BF, HB
and HRS System

PRI

Procurement Management

HEEE
Elite Group
&3 Manufacturing & Construction

k ‘ BB, AR
RS S i as ik Installation,
Heat Pipe & Bundle Commissioning and

Manufacturing Maintenance
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BEEA AR K HRS Expert

THE R BE AR BUIAR TE BRI RS TR, 5l N S BT P S v by
IAE A8 2 il 3 e A1 — BB 7 8 N A4 e S A

Elite Group has dedicated into industry HRS in recent years, lead
manufacturing for the key element of HRS, HEAT PIPES, into Taiwan market.
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R L A 1 T Characteristics of Elite’s HRS
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Heat recovery it 53] I %
helps plants to

lower the usage of
fuel; whereas the Technology
waste and carbon

reduction

happened at the

same time.
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' B B2 E8 Quality Accreditation
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Tailor-made design:

According to different order, the tailored design is made after site inspection.
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See as next page. ,_\)Q*

0 9001 / ISO 14001/ ASME / PED

i Quiality Assurance (ISO9001, SO14001, ASME and PED)
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i HB S Competitive Advantages
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. B - Unique market position

There is no similar products production system in EU, dnﬂ‘d States and Japan. ELITE's

investment in the eonstruction of the factory for the heat pips\ is 100% Germany original
\\‘ design by the German technology and 100% transf%_ in&fa?Wan.
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| - Advanced leading technology skill
‘\" 100% technical support by Kittner, Germany and stationed with Germany original technicians to
.& comply with 100% Germany DIN quality.

Ao ERETREEE? Why waste heat recovery?
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o E2ETRE R EE? Why waste heat recovery?
200 DU T R EME4RER BV E64%
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TAEJR# Heat Pipe Principle

Heat source
< Liquid
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Wick structure >|

BELITRERP
BEARFF > FPrP LT BLEG SR ERFNEFRRIPER R AT

I Adiabatic section Condenser

Evaporator
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BB M Conditions of Application

W IR SRR A 1 9 LA B A [R] ) 245 JE
The application of heat pipes are basically sorted into below
two different categories based on the process conditions
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Suitable for relevant clean flue gas

m AT #4E350° C

Temperature resistance up to
350° C

m 5 AT A T At T s
fi& ) W B R 1R
Fins can increase the heat transfer
area, pressure drop can also be
adjusted via fin spacing

ECOSTAT Heat Pipe - Applications

Single Heat Pipe

> Air Pre-Heating (APH) for Boilers

> Air and Gas Preheating in Steel Industry
(COWPER)

> Around Flue Gas Desulfurization (FGD)

* APH * COWPER * EGD




ECOSTAT System - Attributes & Advantages

Attribute Advantage

e Simple plant geometry, compact design » Ease of erection and inspection
e Arrangement horizontal or vertical » Flexible for installation

e Large number of independent pipes » High reliability and availability
e Minor pressure drop » Low fan power consumption

e Gas-tight, no leakage » No risk of mixing of gas streams
e No moving parts » No additional energy necessary

e No control and safety elements necessary > Simple configuration
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AT FEE Types of Heat Exchanger
SAAXTTB—ER

Heat Exchangers Comparison Chart

il FEEIE | [ElRE TR R e
Type Heat Source,  Cold Medium Performance Disadvantages
BT RACBORAS RAGEIK U (BE (%) = 23.3W/m2K [EE1% ~ g ah
Shell and tube Gas or liquid Gas or water U (heat transfer coefficient) =23.3W/m2K Dust, corrosion
EEE G T JEah MRS RBREK FIF SOX " DI FETRE ~ i A
Glass coated steel pipe Erosive gas Gas or water Use in SOX - machining, endurance
LI AT et UEEE e I
Rill pipe Gas Gas better heat transfer rill pipe
k. o . SR 450°C, U=29.1W/m2K A% ~ ) )
E;as ,C;ai @-im'ghest operation temperature: 450°C, 2% leakage, rotary
5V U=29.1W/m2K power needed
AT P e =L i e 2
AT YERS, Wi 850°C,
A RAG U=23.3W/m2K [EE%
Gas Gas easy installation, highest operation Dust

temperature: 850°C, U=23.3W/m2K

e ey R VL RS, HURER(E, U=58.2 W/im2K T

no leakage, mid to low working temperature,

N rrrrrg

Gas or liquid Gas or liquid U=58.2W/m2K Dust, corrosion
| | TEEEEAZER
Vo PR R ?E:/n\ YIWATT T 2 R
{E,—riﬁ BRI ER Preheated combustion
R@perator Burned Gas :
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Single Heat Pipe

BB ZHEHFA, Bundle Arrangement
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%%&%%@J 2_ Ecostat in Hot Stoves Taiwan 2001
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g R =
234,127 Nm3/h
298°C =>140°C
EA$5: 12.5 mbar

AR &
156,945 Nm3/h
20°C =>270°C
ER¥5: 7.9 mbar

ek
= : : 15,615 KW
s e ¢ i

T ety

FEERVE AR TER S E A

_ Heat Pipe BFG Preheater — Ecostat g
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Energy saving: 0
12,320 kW
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CSC BF2 Heat Pipe BFG Preheater — Ecostat M£ =LITe=
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Energy savmg:
35.040 kW4,

Combustion gas and combustion air heating

Waste gas 122.000 Nmjh; 380/ 160°C
Combustionair:  142.250 Nmjh; 20/ 283 °C;
Capacity: 12.800 kW
Waste gas : 212.545Nmjh; 380/ 160
Combustion gas:  209.410 Nmjh ; 40 / 283 °C;
Capacity: 22.240 kW AR T -
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DSC BF1 & BF2 Heat Pipe Preheater - Ecostat

FGD - Situation with Heat Pipe

The Ecostat Heat Pipe System equipped with PTFE coated heat pipes reduces the
water consumption at the quench and stops completely the steam consumption.

Stack

Flow rate flue gas

oo 1300 e Advantages
Raw gas . Clean gas ® Saving of fossil fuel (no steam)
|j FLOn P eatipe Sylemt * Saving of quench water
Water 100°C ¢ Saving of waste water at FGD
_H_e;;;;t_pzj;“—>-6m - ® Saving of Power for Pumps
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300iEsEZVE FE ] Ecostat at 300 tons Boiler Plant

T
196

TRt BRI R KWH B

------------------------------ 1 230Nm3/min . T:116°C

NG 2 'Energy Generating: E co2- 2%
I___:,Electric Power: approx. 1kW i Nz: 75.5%‘:
| [DHRECHESCPIpES TN} eo: 122%
~ ~N 0% 53%
» Steam 20T/hr co: <0.1%
: 20kg/cm? Dust 60ppm
A :
00x1100mm
Y
e R e seneteg
ETEG === 150°C
i e [T 220cC
o @D e 4 N
: (Z30°T)
N E
— "
U —-/

FD FAN Boiler Economizer Stack
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%%ﬁ%ﬁ-@ﬁ%%% Heat Pipe Bundle for kW TEG
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ECOFLOW - Principle

This heat transfer system is using the energy for
hot waste gases

Hot Waste Gas
Heat Transfer Media
* Thermal Oil
* Water >
* Steam

ECOFLOW - Principle

This heat transfer system is using the different energies to heat cold waste gases

Cold Waste Gas

N

* Thermal Oil
* Water

l Heat Transfer Media

* Steam




Ecoflow Systems — Power Generation

Water-Steam-Cycle with Steam Turbine

Ecoflow System — Attributes

e Simple heat exchange technology
* Heat duties from 100 to 50.000 kW
* Heat transfer fluid: preferred water or thermal oil

e Surmountable large distances between heat source and
consumer

e High operational flexibility for any consumer
* Adaptable to the requirements of the consumer

e Opportunity for CHP with steam turbine or ORC

= High control ability




Heat Recovery at a Gas Compressor Station

e Kuttner acts as General Contractor and supplies
Turn-Key Plant

e Scope of Supply:

* Waste heat boiler

* Fan

e Stack

e Water treatment plar
e Turbine & generator
* Pumps

e Air condenser

* Piping

* Process control syster

25.09.2017 Ecoflow 5%
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Stoves Expansion tank

Preheating of combustion
air and gas (low calorific
gas) by using hot waste
gas from the stoves Z

Combustion gas

H Combustion air
Reduction / ol e -
Elimination of Rich L
) A K |
Gas Y

Waste gas

Flow controller,

Reduction of | " | %‘

Energy Costs Oil circulation pumps e
Fill-and discharge tank (vt\__, —{3—
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Combustion air and gas preheating

Waste gas:
Combustion air:
Combustion gas:

142.200 Nm3/h; 42/ 280°C;
220.040 Nm3/h; 22/ 280°C

23.320 kW -> 1. step (exhaust gas)

122.000 Nm3/h; 275/ 135°C

’

12.550 kW -> 2. step (Thermal oil boiler fired by BF-gas)

Scope of Supply:
* Heat Recovery System
* BF-Gas fired Thermal Oil Boiler
«  Thermal Oil Circliits
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Re-Cooling System at BF 8, ThyssenKrupp Duisburg

Re-Cooling system
(air-cooled)

Water: 55°C=>45.9C
Flow rate: 5,000 m3h;

T &I
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£ FH51(F A Taranto, Italy

Ecoflow JEE45 i IFE

(

|

_ ‘waste heat recovery from sinter cooler 4 & 5
at Taranto, Italy to generate process steam

RS I | |

d
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Waste gas flow rate: 2 x 320.000Nm3/h; 320°C
Steam generation: 2 x 23 t/h 23 bar(a); 280 °C
Capaty: 2x 16860 kW _




Heat accumulator at Arcelor Mittall, Eisenhttenstadt
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References - Excerpt

Industry Project Performance kW

Steelworks Jindal, India, HRS at BF2, Ecostat auxiliary Burner fired by BF Gas 16.700
CSC Taiwan, HRS at BF4, Ecostat auxiliary Burner fired by BF Gas 35.200
TATA Steel, India, HRS at BF2, Ecostat 32.000
EKO Stahl, Germany, HRS at BF 5A, Ecoflow, auxiliary Burner fired by 26.700
BF Gas
VAI UK, HRS at BF3, Ecostat 20.400
CSC Taiwan, HRS at BF 2, Gas Preheating Ecostat 12.300
Voest Austria, HRS at BF A, Ecostat 11.230
CSC Taiwan, HRS at BF 3, Ecoflow auxiliary Burner fired by BF Gas 37.300
TKS AG Germany, Extension Thermal Oil at BF 9, 4th Cowper, Ecoflow
TKS AG Germany, Cole Pre Heating BF1 (+ Extension)
VAI UK for Dragon Steel Taiwan, HRS at BF1, Ecostat 22.000
TKS AG Germany, Air-Cooling System BF 8, Plant Hamborn 45.900
SMS Basco Air-Cooling System, Kazakhstan 7.550

o — SRR A A 2001
CSC BF1 Heat Pipe Type Waste Heat Recovery System (Ecostat)

gl — SR EAIr Preheater BE ZUIIF A4 2010
CSC BF1 Additional Air Preheater Heat Pipe Type Waste Heat Recovery System (Ecostat)

= SRR AR R B A —
CSC BF3 Thermal Oil Type Waste Heat Recovery System (Ecoflow)

3 — S RV SR BBl B 2005
CSC BF2 Heat Pipe Type Waste Heat Recovery System (Ecostat)

PSR XA A 2006
CSC BF4 Heat Pipe Type Waste Heat Recovery System (Ecostat)

A — SRR SRR E I A 2009
DSC BF1 Heat Pipe Type Waste Heat Recovery System (Ecostat)

SRR AV BB EI KA 012
DSC BF2 Heat Pipe Type Waste Heat Recovery System (Ecostat)

c R 2 G RS 2t 2013
CPC Linyuan Plant No.26 Boiler Heat Pipe Type Waste Heat Recovery System

o] — 5% S B R EAEIU S BT & HEE— SR S AVE SRR B A S T T 2017

CSC BF3 Thermal Oil Type BFG preheaters Renewal & DSC BF1 Heat Pipe Type BFG preheaters Renewal
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B N s s B IkC B4 Ecostat Installed, Taiwan

Kuettner Asia Performance (kW) ~2017
25,000
21,995 22,240
20000 Ecostat Installed 161,161 kW total
15,615 16,260
15,000
12,320 12,800 12480 12,480 12,480
10,000 9,495 9,495
5,000 3.500
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mail: raymond.miao@kuettner.com.tw
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