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LTB - COMPANY INTRODUCTION
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» LTB, Luft- und Thermotechnik Bayreuth GmbH

» Established 1958 - Member of the           Group

» Standardised & Customised Solutions for

Industrial Air Pollution Control Applications

» 100 Employees

» Over 2,000 Installations Worldwide

Company Profile

Berlin

München

Goldkronach
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Turn-Key

» Process plant engineering 

& project management expertise

»Feasibility studies

»Basic / detail engineering

»Design/ project management 

»Software design (I&C)

»Manufacturing / pre-assembly

» Installation and start-up

and finally,… 

»Aftersales service (maintenance, spares..)
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RTO - TECHNOLOGY
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General steps for a new RTO project

ROxiTHERM™ RTO Technology

» Identification machine parc. (no. and types of machines)
-> actual exhaust flowrates and VOC concentrations

-> checking possible printing press optimisation

» Choosing abatement system and deciding upon internal heat recovery method
-> size and internal heat recovery rate

» Choosing energy concept for external heat recovery
-> what energy can be used where and which quantities

Typical exhaust gas data of a flexo press: 5.000…8.000 Nm³/h @ 40..60°C

VOC: 0…4 g/Nm³

Typical exhaust gas data of a rotogravure press: 15.000…30.000 Nm³/h @ 40..60°C
VOC: 0…12 g/Nm³
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» Highly-efficient, established technology - lowest OPEX

» Large volumetric flows / low VOC concentrations

» Special systems for operation with corrosive gases

» Low autothermal operating point

» Close to 300 LTB ROxiTHERM™ RTO systems installed since 1992

»Regenerative Thermal Oxidiser (RTO) technology is an enhanced thermal oxidation process
utilising regenerative heat recovery to transform VOCs into CO2 and H2O

ROxiTHERM™ RTO Systems

ROxiTHERM™ RTO Technology
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Burner
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Valve
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Connection

VOC Oxidation

R – Regenerative

T – Thermal

O – Oxidation

CxHy + O2 = CO2 + H2O

ROxiTHERM™ RTO Technology
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ROxiTHERM™: Operating Priniciple

Phase 1 Phase 2 Phase 3

(cycle 1) (cycle 2) (cycle 3)
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ROxiTHERM™Classic

» LTB’s low cost, “standardised”, off-the-shelf  ROxiTHERM™ RTO system    
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ROxiTHERM™Classic

» Technical features advantages – Regenerator

The ROxiTHERM™ regenerator body consists of a self-supporting sheet metal construction and 
includes:

» the 3 heat recovery beds (regenerators), 

» the separation walls
» the general combustion chamber

»Low weight in comparison to other systems 

⇒ good for roof installation 
- cost savings for steel structures and buildings

»Smaller footprint for installation 
- cost savings (smaller foundations)

» Lower heat loss through low specific surface 
- cost savings energy consumption

The plain bodyshell of the regenerator as well as

the shifting of all constructive reinforcements to the inside of the body avoid:

» Thermal bridges („cooling fins“) - cost savings gas consumption

» Stagnant moisture and filthiness and therefore corrosion - cost savings maintenance / repairs
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ROxiTHERM™Classic

» Technical features advantages – Heat recovery media

For the heat transfer (regeneration) we use high-efficient, ceramic honeycomb blocks with a large 
specific heat transfer surface. 

»A smaller body size and more effective heat transfer in comparison to other ceramic heat recovery 
media (saddles / MLM) - cost savings capital costs

»Lower pressure drop (laminar flow) - cost savings (lower electric consumption)
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ROxiTHERM™Classic

» Technical features advantages – valve system

The ROxiTHERM™ valve system, developed by LTB, consists of rectangular flat valves with linear pneumatic actuators. 

One so called "valve box" includes the inlet and outlet valve as well as the purging valve and duct for one regenerator.  

According to operating condition / application an individually selected seal system will be installed.

The experience of close to 300 installed systems confirms the robustness and longevity of this system.

» Optimum flow distribution by large scale valves - lower OPEX

»Extreme high tightness - ensures long-lasting compliance with emission legislation

» No seal air required - lower OPEX

»Extreme long-life-cycle by robust design, use of friction bearings and end cushioning – easy    
maintenance and less repairs

» Silent valve operation by using soft seals – no noise problems
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RTO – ENERGY RECOVERY
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Internal Heat Recovery (IHR)

Optimisation / Exchange of heat recovery media Direct gas injection

External Heat Recovery (EHR)

Thermal Oil Hot water Hot air Steam ORC

» Feed to Dryers of 
printing press

» Dryers of press
» Heating of print 

shop

» Heating of print
shop

» Feed to dryers of 
printing press

» Generate electricity

»In times of increasing energy prices, savings in primary energy are a major factor for the 
total production costs.  Efficient and economic operating of a RTO unit can therefore be 
optimized with:

ROxiTHERM™ RTO Energy Recovery
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» What is IHR and when should it be considered?

»Optimising heat recover media
Older RTO systems in particular - which are typically operated with ceramic saddles or 

other bulk materials - can be optimised in heat recovery and pressure drop with the use 
of higher efficiency honeycomb ceramic media.

Internal Heat Recovery (IHR)

»Optimising gas burners
Operating standard industrial gas burners requires a significant quantity of combustion 
air (l>1). With a modified control system and extended combustion air train, this can be 

reduced to (l<0,3). This will lead to significant savings in gas of up to 10%. 
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»Especially at high VOC inlet concentrations an EHR will bring significant benefits to 
operator‘s total operation costs (OPEX).

»With the energy content of the VOC, the RTO can be operated „autotherm“, i.e. with no fuel

gas input at VOC concentrations > 2 g/Nm³ and can additonally generate external heat / 
electricity via:

� Thermal oil / steam 

� Hot and warm water / warm air
�ORC (organic ranking cycle)

»This energies can be returned into:

� Dryers of printing presses,
� Heating of feed air for 

print shop or office building.

»Shortest ROI by significant savings in primary energy
»Investment is often supported by official aid money

External Heat Recovery (EHR)



Breathe Easy™ © LTB GmbH, www.ltb.de

EHR Solutions: High Calorific

Installation of EHR in the RTO hot by-pass is best suited for 
high-level energy systems such as:

»Waste heat boilers or heat exchangers for thermal
fluids (e.g thermal oil)
(typically > 300 kW….2.500 kW)

Hot gas temp. from 850°C cooled down to 350°C

»Waste heat boilers for steam

(typically > 500 kW)

Hot gas temp. from 850°C cooled down to 180°C
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EHR Solutions: Hot Water

Installation of EHR in the clean gas upstream of the exhaust 
stack is best suited to lower-level energy systems such as:

»Heat exchangers for hot water (110-130°C)
(for clean gas temperatures > 150°C) – typically 
150…500 kW

»Heat exchangers for warm water (70-90°C)
(for clean gas temperatures > 100°C) – typically 
50..500 kW

»Heat exchangers for warm / hot air
(even for low temperatures)
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EHR Solutions: Combined Solution

»A combination of the previously mentioned EHR techniques 
can sometimes provide the most economic solution

»Example: Customer in Germany manufacturing (printing) 

adhesive labels for beer bottles using a rotogravure 
process. 

»LTB Solution: ROxiTHERM™ 5-bed RTO + EHR

»Thermal fluid + Hot water + Warm water
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EHR Solutions: ORC

» The ORC process is a steam cycle that uses (waste) heat to generate electricity.

» Hot exhaust gas is used to evaporate a heating medium. The pressurised steam is 

led into a turbo generator, where part of its thermal energy is converted into 
electricity. Thereafter, the vapour is condensed by cooling. A pump injects the liquid 
working medium back into the evaporator.
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SELECTED REFERENCES: LTB –
LTB - SELECTED REFERENCES 

PRINTING & CONVERTING
(no particular order)
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» Application: Exhaust from flexographic printing
(W&H printing press)   

» Industry:  Household Products (Printing)

» Location: Wahlstedt; Schleswig-Holstein (DE)

» Pollutants:    Ethanol, Ethylacetate

» Flow rate:      10,000 Nm³/h 

» LTB Solution: (1) ROxiTHERM™ 3-Bed RTO

» Installed:        2007

Reference: Household Products Mfg

Pely-Plastic GmbH & Co KG. 
(Pelz Gruppe)
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» Application: Exhaust - Flexographic Printing
Process (W&H Novoflex)

» Industry:  Flexographic (Printing)

» Location: Kowalewo, Pomorskie (PL)

» Pollutants:    VOC

» Flow rate:      15,000 Nm³/h 

» LTB Solution: (1) ROxiTHERM™ 3-Bed RTO
+ EHR (Thermal oil heat exchanger

250 kW)

» Installed:        2008

Reference: Plastic Films Printing Process

Plastica Sp.z.o.o
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» Application: Dryer Exhaust – Rotogravure Printing
(W&H), Bank Notes & Security Papers

» Industry:  Special Bank Notes (Printing)

» Location: Gmund am Tegernsee, Bayern (DE)

» Pollutants:    1,000-1,500 mg/Nm3 Ethanol, Acetone

» Flow rate:      3 x 33,000 Nm³/h 

» LTB Solution: (3) ROxiTHERM™ 3-Bed RTO

» Installed:        2002, 2010, 2012

» Comment: Outlet VOC < 20mg/Nm3

External Heat Recovery via:
- Waste Heat Boiler (Thermal Oil) 

3 x 1.000 kW

- Air / Water Heat Exchanger 2 x 650 kW

Reference: Special Paper Printing  Process

Papierfabrik Louisenthal GmbH
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» Application: Exhaust – Flexographic Printing
Process (W&H Astraflex), 
Polyethylene  Films Packaging

» Industry:  Flexographic (Printing)

» Location: Rheine Mesum, NRW (DE)

» Pollutants:    Ethanol, Ethyl acetate

» Flow rate:      12,000 Nm³/h 

» LTB Solution: (1) ROxiTHERM™ 3-Bed RTO

» Installed:        2008

Reference: Plastic Films Printing Process

W. Gröning GmbH
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» Application: Exhaust – Printing of Flexible 
Packaging Products
W+H Soloflex und Miraflex

» Industry:  Flexographic (Printing)

» Location: District Agricultural Town 

Gatovo, Minsk (BY)

» Pollutants:    VOC

» Flow rate:      30,000 Nm³/h

» LTB Solution: (1) ROxiTHERM™ 3-Bed 
RTO, RTK 30
EHR (warm water 350 kW)

» Installed:        2009

Reference: Flexible Packaging Manufacturing

JV Uniflex Ltd
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» Application: Flexographic Printing Process
W&H Soloflex / Astraflex, 

» Industry:  Packaging (Printing)

» Location: Alhaming, Linz (AT)

» Pollutants:    3,000-16,500 mg/Nm3 VOC

» Flow rate:      15,000 Nm³/h 

» LTB Solution: (2) ROxiTHERM™ 3-Bed RTO

» Installed:        2000 + 2012

» Comment: EHR (Water Water 350 kW) 
Used to heat production hall

Reference: Packaging Manufacturing Process

Flexopack
Verpackungen GmbH
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» Application: Exhaust - Rotogravure Process -
Bottle Label Printing Machines

» Industry: Label Production (Printing)

» Location:  Kulmbach, Bayern (DE)

» Pollutant:    2,000-10,000 mg/Nm3 VOC
(Ethanol, Ethylacetate, etc)

» Flow rate:      110,000 Nm3/h

» LTB Solution: (1) ROxiTHERM™ 5-bed RTO
(1) EHR system

» Installed:        2008

» Comment: EHR = External Heat Recovery (via 
Waste Heat Boiler (Thermal Oil 2.500kW) 

and Air / Water Heat Exchangers (Hot 350 kW & 
Warm Water 650 kW)

Reference: Rotogravure Label Printing

Töpfer Kulmbach 
GmbH
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» Application: Exhaust – Paintshop for Flexible Packaging 
(Rotogravure, Flexo, Renzmann Machines)

» Industry:  Packaging (Printing)

» Location: Hildesheim, Niedersachsen (DE)

» Pollutants:    VOC (Ethanol, Ethylacetate)

» Flow rate:      35,000 Nm³/h 

» LTB Solution: (1) ROxiTHERM™ 3-Bed RTO, RTK 10/4

» Installed:        2011

» Comment: 750kW thermal oil heat exchanger. Refurb 
of existing RTO and integration of second 
RTO/ductwork in central control system 

Reference: Flexible Packaging Manufacturing

Arwed Löseke 
Papierverarbeitung und 
Druckerei GmbH
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» Application: Exhaust from Flexographic (Printing) 
Process
2 x W+H Miraflex

» Industry:  Printing & Converting

» Location: Pirtó, Bács-Kiskun (HU) 

» Pollutants:    2-4 g/Nm3 VOC

» Flow rate:      15,000 Nm³/h 

» LTB Solution: (1) ROxiTHERM™ Classic 3-Bed RTO

» Installed:        2014

Flexographic Printing Process

ISM / Plasztik-Tranzit Kft
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QUESTIONS / DISCUSSION
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Luft- und Thermotechnik Bayreuth GmbH

Markgrafenstrasse 4

95497 Goldkronach

Germany

Matthias Hagen - Senior Sales Manager

» T: +49 92 73 500 150
» M: +49 172 92 80 174

» E: matthias.hagen@ltb.de

Contact Details
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