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Steam boiler systems from Bosch
Highly efficient and reliable 
process heat
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The company, which began in 1865 as a small boiler 
maker under the Loos family name, has developed in 
recent decades into a leading global system supplier 
for industrial boilers. More than 120,000 boiler 

Perfectly controlled
Thanks to the intelligent Bosch control systems, the 
availability and also the efficiency of the boiler plants 
increase. Smart control features, such as for example 
for cold starts or for multi-boiler systems, significantly 
extend the service life of the boiler systems.

systems supplied to over 140 countries worldwide 
confirm the renowned quality, reliability and efficiency 
of our industrial boilers, which are manufactured in 
Gunzenhausen (Germany) and Bischofshofen (Austria).

Bosch Industrial Boilers is renowned worldwide as a specialist supplier of boiler systems in all sizes 
and output categories. For over 150 years we have been providing innovation in industrial boiler 
construction.

Quality through 150 years of experience

Competence in every phase
Whether it is 3D data, technical drawings or documents 
for tendering and approval, the experts from Bosch offer 
specialist support at every phase of the project – from 
conception through to commissioning.

Trust and openness between partners ensure that 
mutual success is achieved. Thanks to the customised 
dimensioning and equipping of the boiler systems, 
individual solutions can be created and modules retrofit-
ted easily.

Efficient systems 
Our modular boiler systems can significantly reduce 
operating costs compared to conventional boilers. In 
addition to minimising fuel consumption, our boiler 
systems also reduce the consumption of water, 
chemicals and electric power as well as the work 
involved in operation and supervision.

Hot water boilers    
Heating boilers

Steam boilers

Efficiency

Components

Module

ELHB UT-L UT-M UT-H UT-HZ
Output MW 0.25–5.5 0.65–25 0.75–19.2 0.82–18.3 13–38
Temperature max. °C 190 110 190 225 225
Pressure max. bar 16 16 16 30 30

100 % electric H2 / Biofuels H2 / Biofuels H2 / Biofuels H2 / Biofuels

ELSB U-MB CSB UL-S(X) ZFR(X)
Output t/h 0.35–8.3 0.2–2 0.3–23.6 1.25–28 18–55
Temperature max. °C 224 204 204 300 300
Pressure max. bar 24 16 16 30 30

100 % electric H2 / Biofuels H2  < 20 % / Biofuels H2 / Biofuels / Hybrid H2 / Biofuels

Heat recovery boiler 
HRSB

4-pass boiler
with burner

3-pass boiler
without burner Recovery and use

Heat recovery steam boiler Heat recovery boiler steam/hot water Waste heat
H2 / Biofuels

Boiler and system 
controls Water Steam and 

condensate Fuel supply

Control cabinet Modules Modules Burner systems
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Modern plasma and laser cutting systems ensure 
smooth metal processing and cutting. This 
means that our boilers have higher stress 
reserves during operation.

In-house manufacture of flame tubes
All smooth and corrugated flame tubes are 
manufactured in-house and are subject to the most 
stringent quality requirements.

Only happy and focused employees will deliver top 
quality. The very latest safety concepts and equip-
ment and materials for the work to be carried out 
are part of our overall manufacturing concept, just 
like the training and further education of our staff.

Experts with certified knowledge 
Our nearly 200 boiler welders have more than  
1,000 welding exam qualifications. This means that 
welding of the highest level in accordance with 
internationally recognised standards is achieved.

Thanks to horizontal welding with highly modern 
welding processes, a more homogeneous 
structure, a deeper root penetration and notch-
free welding surfaces are achieved.

Use of welding robots
Semi-automatic and fully automatic welding robots 
are used for consistently high quality on highly-
stressed welding seams.

Low-stress materials

Health and safety at work and 
promotion of young talent

Precision due to welding in 
ideal position Thanks to an ideal ratio between water content and steam chamber, 

Bosch boilers are optimised in their design for rapid heating and a 
high level of steam quality. Ideal temperature distribution and 
release of vapour bubbles enables the boilers to be operated very 
efficiently even during periods of dynamic loads. Compared to 
other boiler designs, the Bosch design with its high steam 
chamber minimises high-water shutdowns and water entrainment. 
Our intelligent three-component control, combined with pilot 
signals from large consumers and less frequent pre-ventilation 
(burner starts), also enables the boiler to react particularly 
quickly and reliably to load peaks.

High level of durability 
The boiler design traditionally used in old steam locomotives has 
been continuously developed. The design with its fully inserted 
flame tube and without stud bolts offers the maximum level of 
robustness and an increased resistance to cold starts.

Optimum design 

Old boiler construction with stud bolts 
(upper drawing). Boiler construction from 
Bosch (bottom drawing): With optimised 
steam chamber and optimised power 
transmission between flame tube and 
boiler body for long service life.

We manufacture our products in line with current standards and in 
accordance with the relevant applicable specifications for over 140 
countries. The quality management systems in our factories are 
certified in accordance with strict guidelines. At the customer’s 
request, we also carry out additional checks.

Certified quality

Maximum quality monitoring
We consider quality to be a top priority. Plant inspectors 
certified by TÜV and TÜV employees monitor and document 
our quality during manufacture and through to acceptance.

Precision and analysis
An in-house laboratory for welded seam inspections and 
material analysis provides maximum transparency. Up to 
100 % of the welding seams of the pressure vessel are X-ray 
inspected. In total, more than 25,000 X-ray images are 
analysed in our three X-ray chambers every year.



6 | Steam boilers Steam boilers | 7

Energy-saving system technology
Project-specific system solutions with perfectly matched modules and smart controls reduce 
energy consumption, improve the CO2 balance and achieve complete automation for high 
operational reliability.

Economizer
	up to 7 % fuel saving
Flue gas condenser 
	up to 7 % fuel saving
Air preheating
	up to 2 % fuel saving
Feed water cooling
	up to 1.8 % fuel saving

Settings and maintenance
	up to 3 % fuel saving
	extended service life
	process reliability
	improved operation

Water treatment
	higher water quality
	improved steam quality
	lower desalting rate

Condensate systems 
	up to 12 % fuel saving
	make-up/raw water saving
	waste water reduction
	up to 90 % savings on chemicals 

Thermal degassing system
	up to 80 % savings on chemicals
Expansion and heat recovery 
module 
	up to 1 % fuel saving
	up to 1 % make-up water saving
	up to 100 % cooling water saving
	up to 70 % waste water saving
Vapour heat exchanger
	up to 0.5 % fuel saving

Modulating firing
	up to 1 % fuel saving
	wear reduction
Speed-controlled fan
	up to 75 % electrical saving
O2/CO burner control
	up to 1 % fuel saving



100 % electric
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Heat transfer medium High-pressure saturated steam

Output from 350 to 8,300 kg/h

Energy source Electricity (380/400/690 V) 

Max. safety pressure up to 24 bar

Max. temperature up to 224 °C

Max. efficiency up to 99.6 %

Technical data ELSB

Bosch electric steam boiler ELSB
The ELSB (Electric Steam Boiler) is a highly efficient, electrically heated steam generator for 
350 to 8,300 kg/h steam at up to 24 bar. When operated with green electricity, the boiler 
enables a CO2 neutral steam supply.

With the ELSB, you generate up to 8.3 t/h 
of steam per unit at a maximum of 24 bar – 
with up to 99.6 % boiler efficiency. When 
using renewable electricity, its operation 
is completely CO₂-neutral and particularly 
environmentally friendly.

The steam chamber on the ELSB produces 
high quality steam and has low residual steam 
moisture. Thanks to its variable output, the 
thyristor circuit of the control achieves an 
extremely high level of efficiency across the 
entire load range. Furthermore, the output can be 
automatically adjusted to your requirements or to 
available surpluses in the self-generated electricity.

The ELSB electrical steam boiler does not emit any 
flue gas. Neither the chimney, the flue gas after-
treatment components nor the infrastructure for the 
fuel supply are required at the installation site. There 
is also no need for approval or maintenance for the 
flue system. This reduces the space requirement, as 
well as the duration and costs for the installation.

The electric boiler from Bosch is individually 
configured, manufactured and equipped for your 
specific application. Replacement components are 
integrated into the heating assembly as standard 
in order to increase long-term availability. The 
ELSB can also be integrated into existing boiler 
systems, enabling for multivalent operation.

In addition to the boiler equipment, Bosch offers 
components for water treatment, condensate 
management and energy saving for the ELSB. In 
accordance with your specific requirements, you 
receive a complete system from a single source. 
Bosch’s industrial service is available for pre- and 
after-sales advice and maintenance of your ELSB 
system. 

Sustainable steam with green electricity

▶	� Generate up to 8.3 t/h steam highly efficiently using just electricity – no combustion, no emissions 
▶	 High steam quality, excellent dynamics, full flexibility
▶	 Reduced expenditure: No flue gas, no fuel supply
▶	� Application-specific design and particularly reliable operation
▶	� Smart boiler control and seamless system integration
▶	� Clever control: Specific use of electricity surpluses (optional)
▶	� System equipment and service from a single source 
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The durable ELSB electric steam boiler offers a high 
steam space and proven Bosch quality with an 
efficiency of up to 99.6 %. The heating bundle and 
boiler are optimally matched to each other. The 
integrated heating bundle has backup elements for 
many years of operation and, thanks to thyristor 
technology, offers continuous boiler control from 
0–100 %. 

As there is no combustion, the installation effort is 
reduced. No flue gas system is required and thus no 
chimney in the case of a purely electric steam supply. 
Fuel supply and storage are also not required.   
The safety equipment includes safety temperature 
limiters in the heating bundle and water level 
limitation/control. 

Design

The BCO boiler control system lets you easily control the ELSB using 
a touch display. The SCO system control also offers the option to 
integrate multi-boiler systems. Both Bosch controls are compatible with 
all common control systems and, as an option, come with protected 
remote access. 

	Condensate service module CSM
	Water service module WSM
	Water treatment module WTM
	Pump module PM
	Feed water regulation module RM
	Blow-down, expansion and cooling module BEM
	Expansion and heat recovery module EHM

Fully automatic water service 
module WSM-V

Compatible products

	�Expansion, heat recovery and blow-down 
module EHB

	Vapour cooler VC
	Steam distributor SD
	Steam accumulator module SAM
	Boiler control BCO
	System control SCO

CO₂ neutral steam in Iceland
100 % electric and climate-neutral: this is the new ELSB steam boiler at a fish factory in 
Iceland. The “green” steam supports the production of sustainable packaging and contributes 
to climate protection in the process.

In addition to emission-free steam generation, the 
Bosch plant is very impressive with it’s remarkably 
flexible operation. The electric steam boiler enables 
a fast and precise response to the varying demands 
of packaging production. Compared to a boiler with a 
burner, the ELSB can be operated at full load faster 
and has a wider control range – continuous from 
0–100 %. In addition, there are no pre-ventilation 
losses when the boiler is switched on and off. The 
electrical power supply and the boiler control unit 
(BCO) are ideally matched to the system. The BCO 

optimises the interaction between the ELSB, steam 
accumulator and consumers in production. This 
ensures consistently high steam quality, efficiency and 
process reliability. A water service module supplies the 
boiler automatically with thermally treated feed water.  
 
The ELSB electric steam boiler makes the Icelandic 
customer’s steam processes completely CO₂ neutral, 
highly efficient and offers excellent dynamics. A 
customised and future-proof solution from Bosch.

An ELSB from Bosch with 4 t/h of steam is used for the production of sustainable packaging. 
The electricity used comes from renewable sources such as hydropower, making steam 
generation particularly sustainable and resource-friendly.

Boiler control 
BCO Electrical 

power control ELSB electric 
steam boiler

Water service 
module WSM-V

Steam accumu-
lator SAM



H2 < 20 % / Biofuels Low-NOX
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UNIVERSAL steam boiler CSB
Ultra-compact steam boiler, available in a wide range of output sizes. Enables future-proof 
low emissions and a high efficiency level. The ideal solution for food and beverage 
industries, manufacturing industries, hospitals, laundries and hotels. 

Heat transfer medium Low-pressure saturated steam High-pressure saturated steam

Design Shell boiler

Output in kg/h 300 up to 4,800 300 up to 23,600

Safety pressure in bar up to 0.5 (1.0 upon request) up to 16

Max. temperature in °C 110 204

Energy source Oil, gas, multi-fuel firing
Biogas, bio-oil, up to 20 % hydrogen, special fuels

Technical data of the CSB

User-friendly operating concept
	�Individually configurable boiler control BCO
	�Automatic start-up control SUC
	�Ready to connect to automation systems
	�Secure remote access via Industrial Boiler Assist

Reliable performance and customised equipment
The steam-drying unit and the generously 
dimensioned steam chamber in the Universal CSB 
design guarantee a high level of steam quality that 
suits your processes.
	�Available in high-pressure and low-pressure versions 
	�Flexible boiler equipment including firing unit, flue 

gas heat exchanger, water treatment and control 
system

	�Universally applicable with different fuels and 
multi-fuel firing

	�Certified in accordance with the European Pressure 
Equipment Directive (high-pressure steam boilers), 
internationally applicable with country-specific 
safety equipment 

Quick installation and hassle-free maintenance
	�Compact design optimised for ease of transport 

and simple installation
	�Smooth commissioning thanks to pre-wired control 

and pre-assembled modules
	�Easy cleaning, maintenance and service thanks to 

telescopic reversing chamber 
	�No inserts in the heat exchanger tubes allow good 

accessibility

High level of efficiency for reduced operating costs

The CSB achieves a high level of efficiency thanks to its helical heat exchanger tubes and integrated economizer. In 
addition, the sophisticated insulation concept and Bosch multi-compound insulation ensure minimal radiation losses. 
	�Innovative boiler design and efficiency modules for high energy efficiency and fuel savings
	�Optional condensing heat exchanger reduces flue gas temperature to as little as 60 °C
	�Reduced power consumption of the burner fan thanks to low resistance on the flue gas side
	�Fit for the future: Thanks to the low-NOx burner and generously dimensioned flame tube, the boiler already 

reliably falls below the strict EU emissions limits of the MCPD for 2025 and/or local emissions regulations. Very 
low emissions to below 60 mg NOx are possible.
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The steam-drying unit and the generously 
dimensioned steam chamber in the Universal CSB 
design guarantee a high level of steam quality that 
suits your processes. The high-quality production of 
the entire boiler body using the latest in welding 
robots allows for a particularly high level of 
robustness and durability.

Thanks to the special helical heat exchanger tubes, 
the heat exchange per m² of heating surface is 
improved significantly. The use of inserts in the 

	�Flue gas heat exchanger ECO
	�Feed water cooling module FWM
	�Condensate service module CSM
	�Water service module WSM
	�Water treatment module WTM
	�Pump module PM
	�Feed water regulation module RM
	�Blow-down, expansion and cooling module 

BEM
	�Expansion and heat recovery module EHM
	�Expansion, heat recovery and blow-down 

module EHB
	�Vapour cooler VC
	�Gas regulation module GRM
	�Oil supply module OSM
	�Oil circulation module OCM
	�Oil pressure regulation module ORM
	�Oil preheater module OPM
	�Steam distributor SD
	�Steam accumulator module SAM
	�Controls for optimising combustion
	�Boiler control BCO
	�System control SCO
	�Remote management Industrial Boiler Assist

exhaust system is not required, which makes cleaning 
significantly easier. Furthermore, the energy 
requirement for the burner fan is reduced thanks to 
the low flue-gas-side resistance.

The telescopic reversing chamber of the industrial 
steam boiler makes maintenance and inspection work 
easier. It can be opened safely by a sliding system 
without needing very much space. Likewise, the entire 
rear tube plate is fully accessible.

Water service module WSM-T

Design

Compatible products

For further information please see our 
brochure ‘Boiler and efficiency components’.

We offer the UNIVERSAL steam boiler CSB as a 
complete boiler system including equipment*.  
The basic equipment comprises the boiler pressure 
vessel, the control and safety components, the burner 
unit, an integrated economizer, a pump module, a 
terminal box and the control cabinet including the 
intelligent boiler control BCO. The sensors, actuators 

*The equipment level is variable and can be freely configured to customer requirements.

and country-specific safety equipment are already 
wired and combined in the terminal box. Pre-assembled, 
plug-in and coded cable bundles simplify the 
connection between the boiler control cabinet and 
the terminal box. The free-standing or wall-mounted 
control cabinet can be adapted and set up to best 
suit the requirements on site.

1   �Control cabinet with boiler control BCO 
2   Blow-off tap
3   Reflective water level indicator
4   Manostat tube shut-off valve, maintenance-free
5   Pressure limiter
6   Pressure transducer (4–20 mA)
7   Low-level limiter electrode
8   Pressure gauge
9   Level transducer (4–20 mA)
10   Pressure gauge shut-off valve with testing function
12   Steam removal valve
13   Full-lift safety valve
14   �Desalting and fully automatic conductivity 

measurement (here not drawn)
17   Sight hole

18   Burner
19   Insulation with protective shell
20   Base frame
21   Gas regulation module
23   Pump module
24   Drain shut-off valve, maintenance-free
25   �Quick shut-off blow-down valve
26   �Inspection opening, steam side
28   �Telescopic rear reversing chamber for  

easy inspection
32   Flue gas heat exchanger ECO
33   Connection piping ECO/boiler
36   Water inlet connection ECO
	 Bow-type handle for reversing chamber37

Equipment



H2 / Biofuels Low-NOX
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UNIVERSAL steam boiler U-MB
The product designation U-MB stands for “UNIVERSAL Modular Boiler” (three-pass steam 
boiler in modular design). The U-MB type consists of several modules, which fulfil your 
individual requirements perfectly. Typical application areas are the food and beverage 
industry, laundry and cleaning businesses, as well as smaller industrial companies.

High level of efficiency for reduced operating costs

The boiler components are configured with a focus on low emissions, high steam quality and optimum  
energy efficiency.
	High level of efficiency due to the integrated economizer
	Maximisation of efficiency thanks to modular heat recovery modules

User-friendly operating concept
	�Individually configurable boiler control BCO
	�Automatic start-up control SUC
	�Ready to connect to automation systems
	�Secure remote access via Industrial Boiler Assist

Reliable performance and customised equipment
The three-pass steam boiler can be used universally 
for all applications. You can combine the boiler with 
all the other available system components from our 
modular range for fuel and water supply, water 
disposal and heat recovery.
	�Comprehensive, series-wide basic equipment
	�Shell boiler and three-pass technology
	�Small space requirement due to compact footprint
	�The modular design, which is based on the 

systematic use of design features and parts that are 
also used in other type series, ensures a 
particularly attractive price-performance ratio

Quick installation and hassle-free maintenance
	�Compact design for bringing the boiler into site 

easily if space is limited 
	�Reduced installation effort thanks to supply as a 

single unit – the equipment, firing and economizer 
have already been fitted in the factory

	�Simplified wiring on site thanks to plug-in 
connections 

	�Smooth commissioning due to pre-parameterised 
boiler control

Heat transfer medium High-pressure saturated steam

Design Three-pass flame tube/smoke tube technology

Output in kg/h 200 up to 2,000

Safety pressure in bar up to 16

Max. temperature in °C 204

Energy source Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels

Technical data of the U-MB
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The steam boiler U-MB is designed as a three-pass 
flame tube/smoke tube boiler. It consists of several 
modules, namely the heat generating section in 
three-pass design, the steam chamber on top of this, 
and an integrated economizer. Thanks to its three-
pass design, there is no requirement for flow 
components in the smoke tubes.

The heat generating section of the U-MB is based on 
the UNIMAT boiler design – proven for decades and 
many thousands of times in practice. The generously 
sized flame tube geometry enables an efficient 
combustion process.

	Flue gas heat exchanger ECO
	Flue gas heat exchanger ECO for condensing use
	Feed water cooling module FWM
	Condensate service module CSM
	Water service module WSM
	Water treatment module WTM
	Pump module PM
	Feed water regulation module RM
	Blow-down, expansion and cooling module BEM
	Expansion and heat recovery module EHM
	�Expansion, heat recovery and blow-down 

module EHB
	Vapour cooler VC
	Gas regulation module GRM
	Oil supply module OSM
	Oil circulation module OCM
	Oil pressure regulation module ORM
	Oil preheater module OPM
	Steam distributor SD
	Steam accumulator module SAM
	Controls for optimising combustion
	Boiler control BCO
	System control SCO
	Remote management Industrial Boiler Assist

The choice of the steam section has a critical influence 
on the steam quality. A generous sizing has a very 
positive impact on the residual steam moisture.

The integrated economizer has a direct influence on 
the energy efficiency. The heat contained in the flue 
gases is used for preheating the boiler feed water, 
meaning that fuel consumption and emissions are 
reduced.

The steam boiler is tested for type examination and is 
manufactured to the strict guidelines of the Module D 
Quality Assurance System of the Pressure Equipment 
Directive.

For further information please see our 
brochure ‘Boiler and efficiency components’.

Expansion, heat recovery and blow-down module EHB

Design 

Compatible products

We offer the UNIVERSAL steam boiler U-MB as a 
complete boiler system including equipment.* The 
basic equipment comprises the boiler pressure 
vessel, the control and safety components, the burner 
unit, an integrated economizer, a pump module, a 
terminal box and the control cabinet including the 
intelligent boiler control BCO. The sensors, actuators 

and country-specific safety devices are already wired 
and combined in the terminal box. Pre-assembled, 
plug-in and coded cable bundles simplify the 
connection between the boiler control cabinet and 
the terminal box. The free-standing or wall-mounted 
control cabinet can be adapted and set up to best 
suit the requirements on site.

1  	Control cabinet with boiler control BCO
2  	Blow-off tap
3  	Reflective water level indicator
5  	Pressure limiter
6  	Pressure transducer (4–20 mA)
7  	 Low-level limiter electrode
8  	Pressure gauge
9  	 Level transducer (4–20 mA)
10  	Pressure gauge shut-off valve with testing function
12  	Steam removal valve
13  	 Full-lift safety valve
14  �	 Fully automatic conductivity measurement and 	

	desalting
15  	 Feed water non-return valve
16  	 Feed water shut-off valve, maintenance-free

17  	Sight hole
18  	Burner
19  	 Insulation with protective shell
20  	Base frame
21  	Gas regulation module
22  	 Terminal box
23  	Pump module
24  	Drain shut-off valve, maintenance-free
25  	Quick shut-off blow-down valve
26  	 Inspection opening, steam side
27  	 Inspection opening, water side
28  	 Inspection opening, flue gas side
32  	 Flue gas heat exchanger ECO
33  	Connection piping ECO/boiler
34  	 Vent shut-off valve ECO

*The equipment level is variable and can be freely configured to customer requirements.

Equipment 



H2 / Biofuels / Hybrid Low-NOX

20 | Steam boilers Steam boilers | 21

UNIVERSAL steam boiler UL-S/UL-SX
The boiler type UNIVERSAL UL-S sets new standards in your process heat supply. Highly 
efficient and reliable in use in food and beverage industries, in manufacturing industries and 
in municipal facilities.

Heat transfer medium High-pressure saturated steam High-pressure superheated steam

Design Three-pass single-flame tube/smoke 
tube technology

Three-pass single-flame tube/smoke 
tube technology

Output in kg/h 1,250 up to 28,000 2,600 up to 28,000

Safety pressure in bar up to 30 up to 30

Max. temperature in °C 235 300

Energy source
Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels, 
electricity (hybrid)

Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels, 
electricity (hybrid)

Technical data UL-S UL-SX

User-friendly operating concept
	�Individually configurable boiler control BCO
	�Automatic start-up control SUC
	�Ready to connect to automation systems
	�Secure remote access via Industrial Boiler Assist

Reliable performance and customised equipment
The proven three-pass design stands for highest 
quality, durability and operational safety. We 
manufacture the UL-S steam boiler according to 
customer requirements with capacities up to 28 tons 
of steam. The series can also be efficiently operated 
as an intelligently controlled boiler cascade.
	�High level of pressure consistency and steam 

quality, even with widely fluctuating steam 
demand, thanks to a high steam chamber and 
three-component control

	�Large steam formation surface thanks to 
asymmetric design

	�Universally applicable with different fuels and 
multi-fuel firing

	�Available as waste heat boiler with fourth pass and 
firing system or as pure waste heat boiler

	�Optional superheater module for superheated 
steam generation

	�Design that has been proven thousands of times in 
practice – durable and reliable

High level of efficiency for reduced operating costs

You can save up to 7 % with the integrated economizer for waste heat recovery. Other optional modules, such as 
continuous feed water control for a constant water level in the boiler, speed-controlled burner fans for electricity 
reduction and O2/CO controls for optimum combustion quality, achieve an even higher efficiency and reduce the 
environmental impact. 
	�High level of efficiency due to three-pass technology, an integrated economizer and effective  

heat insulation concept
	�Flue gas temperatures below 50 °C are possible with use of condensing technology
	�Low-emission combustion down to below 50 mg NOX thanks to the use of highly developed firing systems and 

careful matching of the best boiler and burner combination
	�Also available as waste heat boiler for cost-efficient and environmentally friendly use of waste heat sources, 

for example in combination with CHP units or gas turbines

Quick installation and hassle-free maintenance
	�Simplified wiring on site thanks to plug-in 

connections 
	�Smooth commissioning thanks to pre-assembled 

modules and a pre-parameterised boiler control
	�Easy to maintain – simple to inspect on both the 

flue gas side as well as the water side 
	�Easy subsequent extension and modernisation



20 19 27 2821 23302418 22 25

1 172 3 54 6 7 8 139 10 26 32341211 14 3533 15 16

22 | Steam boilers Steam boilers | 23

Our three-pass patent dating from 1952 forms the 
basis for the outstanding and ongoing success of this 
type series. The lateral flame tube (1st pass) and the 
adjacent smoke tube bundles (2nd and 3rd pass) are 
ideally integrated into the pressure vessel together 
with the fully wetback reversing chamber. This 
design results in a large heating surface with 
smallest overall dimensions. Additionally, the UL-S 

	Flue gas heat exchanger ECO
	Flue gas heat exchanger ECO for condensing use
	Feed water cooling module FWM
	Condensate service module CSM
	Water service module WSM
	Water treatment module WTM
	Pump module PM
	Feed water regulation module RM
	Blow-down, expansion and cooling module BEM
	Expansion and heat recovery module EHM
	�Expansion, heat recovery and blow-down 

module EHB
	Vapour cooler VC
	�Air preheating system APH
	Gas regulation module GRM
	Oil supply module OSM
	Oil circulation module OCM
	Oil pressure regulation module ORM
	Oil preheater module OPM
	Steam distributor SD
	Steam accumulator module SAM
	�Superheater module
	Controls for optimising combustion
	Boiler control BCO
	System control SCO
	Remote management Industrial Boiler Assist

boiler has thus a maximised steam chamber which is 
particularly advantageous for dynamic steam 
demands. The flame tube is fixed at both ends of the 
boiler body and occurring tensions can be passed on 
via diagonal stays (corner anchors). In comparison to 
stud bolt constructions the Bosch design increases 
robustness and durability of the boilers (as 
described on page 5 of this brochure).

Integrated flue gas heat exchanger and flue gas heat exchanger 
for condensing use

Design

Compatible products

For further information please see our 
brochure ‘Boiler and efficiency components’.

We offer the UNIVERSAL steam boiler UL-S/UL-SX as 
a complete boiler system including equipment*. The 
basic equipment comprises the boiler pressure vessel, 
the control and safety components, the burner unit, 
an integrated economizer, a pump module, a terminal 
box and the control cabinet including the intelligent 
boiler control BCO. The sensors, actuators and 

*The equipment level is variable and can be freely configured to customer requirements.

1 	 Control cabinet with boiler control BCO 		
2 	 Blow-off tap
3 	 Reflective water level indicator
4 	 Manostat tube shut-off valve, maintenance-free
5 	 Pressure limiter
6 	 Pressure transducer (4–20 mA)
7 	 Low-level limiter electrode
8 	 Pressure gauge
9 	 Level transducer (4–20 mA)
10 	 Pressure gauge shut-off valve with testing function
11 	 Steam dryer
12 	 Steam removal valve
13 	 Full-lift safety valve
14 	� Fully automatic conductivity measurement  

and desalting
15 	 Feed water non-return valve
16 	 Feed water shut-off valve, maintenance-free

17 	 Sight hole
18 	 Burner
19 	 Insulation with protective shell
20 	 Base frame
21 	 Gas regulation module
22 	 Terminal box
23 	 Pump module
24 	 Drain shut-off valve, maintenance-free 
25 	 Quick shut-off blow-down valve
26 	 Inspection opening, steam side
27 	 Inspection opening, water side
28 	 Inspection opening, flue gas side
30 	 Flue gas collection chamber
32 	 Flue gas heat exchanger ECO
33 	 Connection piping ECO/boiler
34 	 Vent shut-off valve ECO
35	 Drain shut-off valve ECO (draining)

country-specific safety devices are already wired and 
combined in the terminal box. Pre-assembled, plug-in 
and coded cable bundles simplify the connection 
between the boiler control cabinet and the terminal 
box. The free-standing or wall-mounted control 
cabinet can be adapted and set up to best suit the 
requirements on site.

Equipment
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UNIVERSAL steam boiler ZFR/ZFR-X
The UNIVERSAL steam boiler ZFR with double-flame tube design convinces with its high 
performance and enormous control range. The ideal solution for energy suppliers, power 
plants, municipal facilities and manufacturing industries.

Heat transfer medium High-pressure saturated steam High-pressure superheated steam

Design Three-pass double-flame tube/smoke 
tube technology

Three-pass double-flame tube/smoke 
tube technology

Output in kg/h 18,000 up to 55,000 18,000 up to 55,000

Safety pressure in bar up to 30 up to 30

Max. temperature in °C 235 300

Energy source Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels

Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels

Technical data ZFR ZFR-X

User-friendly operating concept
	�Individually configurable boiler control BCO
	�Automatic start-up control SUC
	�Ready to connect to automation systems
	�Secure remote access via Industrial Boiler Assist
 

Reliable performance and customised equipment
The double-flame tube boiler with separate flue gas 
paths is also suitable for operation with only one 
burner. You benefit from an enormous modulation 
range while maintaining the same high efficiency. We 
manufacture the ZFR on a project-specific basis and 
offer optional components, such as for superheated 
steam generation.
	�High level of pressure consistency and steam 

quality even with widely fluctuating steam demand
	�Extremely high level of control range can be 

achieved thanks to single-flame tube operation
	�Universally applicable with different fuels and 

multi-fuel firing
	�Acceptance in accordance with the European 

Pressure Equipment Directive, thus can be used 
worldwide

	�Optional superheater module
	�Design that has been proven thousands of times in 

practice – durable and reliable

Quick installation and hassle-free maintenance
	�Simplified wiring on site thanks to plug-in 

connections 
	�Smooth commissioning thanks to pre-assembled 

modules and a pre-parameterised boiler control
	�Easy to maintain – simple to inspect on both the 

flue gas side as well as the water side 
	�Easy subsequent extension and modernisation

High level of efficiency for reduced operating costs

In the case of the UNIVERSAL steam boiler ZFR, the modulating output control for ‘unrestricted’ single-flame or 
double-flame tube operation and the continuous feed water control are mandatory. In order to use additional 
potential savings, we can offer you optional modules for increased efficiency, e. g. speed-controlled burner fans or 
combustion control through maintaining O2 and/or CO levels.
▶	 High level of efficiency due to three-pass technology and integrated economizer 
▶	 Effective heat insulation concept for minimal radiation losses
▶	� Pollutant-reduced combustion thanks to the use of highly developed firing systems and careful matching of the 

best boiler and burner combination and flame tube geometry
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Its suitability for the unrestricted parallel or single 
operation of its firing units is not only due to the 
stable separation on the flue gas side. The special 
design measures for neutralising the tension forces in 
single-flame tube operation are crucial for permanent 
stability. The flame tubes are pushed through in the 
front and rear floors and welded tightly all around. 
In contrast to boiler designs with stud bolts, 
inadmissible bending stresses are avoided. The 
integrated rear flue gas chamber thus offers the 
advantages of the fully wetback cooling while 
significantly reducing its mechanical stress. Water 
circulation and heat transport are increased by means 
of guide profiles on the boiler base. Additionally, flow 

We offer the UNIVERSAL steam boiler ZFR/ZFR-X as a 
complete boiler system including equipment*. The 
basic equipment includes the boiler pressure vessel, 
the control and safety components, the burner unit, 
an integrated economizer, a pump module, a terminal 
box and the control cabinet including the intelligent 
boiler control BCO. The sensors, actuators and 

*The equipment level is variable and can be freely configured to customer requirements.

1 	 Control cabinet with boiler control BCO
2 	 Blow-off tap
3 	 Reflective water level indicator
4 	 Manostat tube shut-off valve, maintenance-free
5 	 Pressure limiter
6 	 Pressure transducer (4–20 mA)
7 	 Low-level limiter electrode
8 	 Pressure gauge
9 	 Level transducer (4–20 mA)
10 	 Pressure gauge shut-off valve with testing function
11 	 Steam dryer
12 	 Steam removal valve
13 	 Full-lift safety valve
14 	� Fully automatic conductivity measurement and	

desalting
15 	 Feed water non-return valve
16 	 Feed water shut-off valve, maintenance-free
17 	 Sight hole

18 	 Burner
19 	 Insulation with protective shell
20 	 Base frame
21 	 Gas regulation module
22 	 Terminal box
23 	 Pump module
24 	 Drain shut-off valve, maintenance-free
25 	 Quick shut-off blow-down valve
26 	 Inspection opening, steam side
27 	 Inspection opening, water side
28 	 Inspection opening, flue gas side
30 	 Flue gas collection chamber
31 	 Water circulation guide profiles
32 	 Flue gas heat exchanger ECO
33 	 Connection piping ECO/boiler
34 	 Vent shut-off valve ECO
35 	 Drain shut-off valve ECO (draining)

	Flue gas heat exchanger ECO
	Flue gas heat exchanger ECO for condensing use
	Feed water cooling module FWM
	Condensate service module CSM
	Water service module WSM
	Water treatment module WTM
	Pump module PM
	Feed water regulation module RM
	Blow-down, expansion and cooling module BEM
	Expansion and heat recovery module EHM
	�Expansion, heat recovery and blow-down 

module EHB
	Vapour cooler VC
	�Air preheating system APH
	Gas regulation module GRM
	Oil supply module OSM
	Oil circulation module OCM
	Oil pressure regulation module ORM
	Oil preheater module OPM
	Steam distributor SD
	Steam accumulator module SAM
	�Superheater module
	Controls for optimising combustion
	Boiler control BCO
	System control SCO
	Remote management Industrial Boiler Assist

paths between the flame tubes and the smoke tube 
areas further accelerate the circulation.

A fully automatic operation with one or both burners is 
possible without restriction due to the approved 
single-flame tube operation. Even different fuels in 
both firing units do not present any barriers. The 
control range is doubled and each low load phase is 
run with one burner and with consequent gain in 
efficiency level.

For further information please see our technical 
report  ‘Double-flame tube boilers’.

country-specific safety devices are already wired and 
combined in the terminal box. Pre-assembled, plug-in 
and coded cable bundles simplify the connection 
between the boiler control cabinet and the terminal 
box. The free-standing or wall-mounted control 
cabinet can be adapted and set up to best suit the 
requirements on site.

Condensate high-pressure plant CHP

Design

Compatible products

Equipment

For further information please see our 
brochure ‘Boiler and efficiency components’.
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Superheater module

If superheated steam is required instead of
saturated steam, a superheater module can be
placed on the front reversing chamber. A bypass
flap constantly controls the temperature of the
superheated steam over a large load range.
The smoke tube areas remain easily accessible
thanks to the hinged door of the reversing
chamber.

	�Modular system, controlled on the flue gas side – 
no injection water required for temperature control 
of the superheated steam

	�Easy maintenance and installation – simple 
cleaning possibility of the second and third boiler 
pass

	�Long service life thanks to low thermal loading of 
the heat exchanger bundle of the superheater

For further information please see our technical 
report ‘Superheater module’.

Sectional drawing UL-SX Sectional drawing ZFR-X

Single-flame and double-flame tube/smoke tube boilers with superheaters for superheated 
steam generation.

The superheater modules are installed on the front reversing chamber of the boilers.

Reference power plant Ledvice in the  
Czech Republic 

The Ledvice power plant in the Czech Republic, 
situated between the cities of Teplice and Bílina, is part 
of the energy company ČEZ. The energy supplier 
operates at this site, among others, a power unit with 
an electricity output of 660 MW. Based on the principle 
of combined heat and power generation, the waste heat 
produced during power generation is fed into the dis-
trict heating network instead of simply being released 
unused into the atmosphere. Heat is supplied to a total 
of around 300 companies and 20,000 inhabitants.

Four ZFR-X double-flame tube boilers generate up to 
167 tons of steam per hour for starting up the steam 
turbine for power generation. Their superheater mod-
ules increase the temperature to minimise residual 
moisture in the steam. The superheated steam 
improves the efficiency level of the plant and ensures 
a gentle start-up process. In addition, the boilers also 
support the district heating supply. Extensive safety 
and automation equipment allows for a high level of 
operation reliability and reduces supervision.

Four Bosch steam boilers ZFR-X reliably support the start-up process and the district 
heating network with 167 tons of superheated steam.
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Four-pass boiler with burner
The conventional fired boiler generates process heat while simultaneously utilising the heat 
potential from waste heat sources.

Heat transfer medium High-pressure saturated steam

Design Three-pass flame tube/smoke tube boiler with integrated 
fourth smoke tube pass

Output in kg/h 700 up to 28,000

Safety pressure in bar up to 30

Max. flue gas temperature of the waste heat source in °C 630

Min. flue gas volumes of the waste heat source in kg/h 500

Max. flue gas volumes of the waste heat source in kg/h 28,000

Fuel of the waste heat source Natural gas (other flue gas types on request)

Output range of combinable CHP units in MWel Approx. 0.2 to 4

Fuel of the boiler firing Oil, gas, multi-fuel firing
Biogas, bio-oil, hydrogen, special fuels

Technical data of the four-pass boiler UL-S

This industrial steam boiler variant is a conventional 
fired three-pass boiler with additional integrated 
smoke tube pass for the utilisation of waste heat. It is 
predominantly used in combination with CHP plants 
or gas turbines. In the fourth pass of the boiler, the 
hot flue gases from the upstream combustion 
processes are used to help generate process heat.

Design

The design of our waste heat boiler with burner 
corresponds to the basic design of the UL-S series. 
We manufacture the boiler with an additional 
integrated smoke tube pass (fourth pass).

When using waste heat boilers without firing, 
additional peak load boilers are usually required. With 
the design variant with own firing system, the fourth 
pass supplies the base load, and the firing system 
switches on when demand increases. There is no need 
for a further pressure vessel with complete safety 
technology and the associated space requirement and 
investment costs. In addition, the use of heat 
exchangers in the flue gas system of the CHP is 
reduced.

Equipment

The equipment options are identical to that available 
for the steam boiler UL-S series.

Benefits

	Generates up to 15 % of the nominal output by using waste heat sources via its fourth pass
	Improved efficiency level, less fuel consumption and reduced emissions
	High supply reliability thanks to own firing
	Normally no peak load boiler needed – saves space, equipment and costs
	Matched, modular system for easy planning and fast installation
	�Intelligent boiler control ensures automated and reliable operation
	Smooth commissioning due to pre-parameterised boiler control
	Simplified wiring on site thanks to plug-in connections
	Robust, reliable and durable
	Reduced component diversity with regard to spare parts inventory
	Service from a single source

Water service module WSM-V
Flue gas heat exchanger
Economizer
Four-pass steam boiler
Waste heat bypass
CHP
Distributer
Chimney
Consumer

Extremely simplified diagram

Water/Condensate
Steam
Flue gas
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UNIVERSAL heat recovery steam boiler HRSB
The heat recovery boiler uses accumulated flue gas heat to generate cost-efficient process steam.

Used in combination with a combined heat and power 
unit, the heat recovery steam boiler HRSB can play a 
significant part for using primary energy efficiently. The 
hot flue gases from the upstream combustion 
processes are passed to the heat recovery boiler and 
used for steam generation. Thanks to its modular 
design and compact dimensions, it is the ideal choice 
for both new plants and modernisation projects alike.

Design

The heat recovery steam boiler, which is certified in 
accordance with the PED (Pressure Equipment 
Directive), is available in eight standardised versions. 
It consists of a highly efficient tubular heat exchanger. 
An optional economizer increases the efficiency even 
further. In addition, we offer a flue gas bypass. If no 
steam is extracted, the boiler will use it for diversion 
on the flue gas side. This means that the CHP unit or 
other waste heat sources can continue operating 
without interruption.

Equipment

The heat recovery steam boiler is insulated and 
features state-of-the-art safety equipment. The flue gas 
bypass is supplied separately to facilitate 
transportation and is fitted and insulated on site. 

The boiler control BCO, based on PLC, can be 
controlled via touchscreen and is housed in a separate 
floor standing or wall-mounted control cabinet.

Heat transfer medium High-pressure saturated 
steam

Design Heat recovery shell 
boiler

Output in kg/h 400 up to 4,100

Safety pressure in bar 10 and 16

Max. flue gas temperature of 
the waste heat source in °C 550

Min. flue gas volumes of the 
waste heat source in kg/h 500

Max. flue gas volumes of the 
waste heat source in kg/h 23,500

Fuel of the waste heat    
source

Natural gas (other flue 
gas types on request)

Output range of combinable 
CHP units in MWel Approx. 0.5 to 4

Technical data of the HRSB

▶	� The UL-S series can also be used as pure waste 
heat boiler

▶	 For use in high flue gas temperatures
▶	� For use in combination with combined heat and 

power units or gas turbines 
▶	� Utilisation of waste heat for generating steam 

1 	 Heat recovery boiler

2 	 Bypass dampers

3 	 Flue gas bypass

4 	 Economizer

5 	 Chimney

6 	 Peak load steam boiler

7 	 Consumer

8 	 Distributor

9 	 Water service module 

10 	 Make-up water

11 	 CHP unit

Extremely simplified diagram

Benefits

	Increase in efficiency and environmental responsibility through use of waste heat sources 
	Matched, modular system for easy planning and fast installation
	High efficiency through efficient tubular heat exchanger and good thermal insulation
	Additional efficiency gain thanks to optional integrated economizer
	Intelligent boiler control ensures automated and reliable operation
	Smooth commissioning due to pre-parameterised boiler control
	Simplified wiring on site thanks to plug-in connections
	Robust, reliable and durable
	Reduced component diversity with regard to spare parts inventory
	Service from a single source

Water/Condensate
Steam
Flue gas

UL-S series as three-
pass waste heat boiler



34 | Steam boilers Steam boilers | 35

Boiler control BCO

	�Customised boiler control and excellent usability 
on high-end displays: Modular, scalable  
software – from core functions to professional 
features. Intuitive user interface developed in 
collaboration with experts.

	�High degree of automation and top priority for 
operational safety: Automates all control tasks 
such as output control, level control, and 
desalting – supported by integrated safety logics.

	�Detailed data collection as the basis for well-
founded analyses: Continuous recording of 
operating values (e.g. boiler hours, burner starts) 
and clear visualisations.

	�Predictive condition monitoring to improve 
efficiency and availability: Analysis of measure-
ment and consumption data, as well as integrated 
diagnostic functions for rapid fault localisation.

	�Plug & play ‒ quick commissioning and standard-
compliant acceptance: Pre-wired control cabinet, 
EU-type-approved safety chain and system-specific 
wiring diagrams.

The BCO represents technological progress in intelligent boiler control. The system controls, 
monitors and optimises fully automated boiler operation – for all operators who prioritise 
maximum energy efficiency, safety and reliability. 

System control SCO
The SCO is the central control system for your modern boiler house. It intelligently connects 
boilers and system components, and automates the entire plant management process. The 
result: Seamless communication for high process reliability and end-to-end data transparency.

	�Simple boiler connection to your existing control 
system: Data exchange via industrial protocols such 
as OPC UA, BACnet, Profinet, Profibus, Modbus ‒ 
for seamless monitoring and high process reliability.

	�Optional features for automatic start-up and 
secure remote access: Gentle, fully automatic cold 
start-up as well as protected remote access for 
real-time monitoring from any location.

Tailored boiler 
control for your 
project

Capacitive multi-touch technology
•	 Intuitive and smart operation
•	 Responds to touch without physical pressure
•	 High-resolution display with brilliant color depth

User-centric UX design
•	 Developed in cooperation with users and service experts
•	 Self-explanatory menus and realistic graphic displays
•	 Country-specific languages available

Robust industrial panels
•	 Shock and temperature resistance
•	 Resistant to dirt and moisture (protection class IP65)
•	 10.1" and 12.1" widescreen TFT displays 

	�Convenient plant management on 
high-performance industrial touchscreens: In 
combination with the BCO, it automates the entire 
boiler system operation – supported by intelligent 
safety features. User interface intuitively operable 
and developed by experts.

	�Smart multi-boiler control for high energy 
efficiency and a long service life: Automatic 
adjustment of steam generation to match actual 
demand, combined with intelligent load 
distribution across individual boilers.

	�Simple integration of peripheral systems around 
the boiler: Direct connection of modules (e.g. 
deaeration and condensate systems) to reduce 
interfaces in the boiler house and ensure perfectly 
coordinated interaction.

	�Seamless connection to the customer’s 
automation systems: Continuous data exchange 
via industrial protocols such as OPC UA, BACnet, 
Profinet, Profibus, or Modbus.

	�Supplied as a plug & play solution for rapid 
on-site installation: Standard-compliant, fully 
wired control cabinet – including preconfigured 
software and custom wiring diagrams.

	�Mobile system monitoring as a system extension: 
Secure remote access to the SCO user interface, 
proactive alerting, and rapid online support from 
Bosch experts.

Intelligent automation and convenient touch 
operation for your customised boiler system

Boiler control BCO 

System control SCO
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Industrial Boiler Assist
Industrial Boiler Assist is the central platform for the remote management of boiler systems. 
Benefit from efficient remote support, continuous real-time monitoring and proactive alerts – 
ensuring a very high level of operational safety and availability for your steam and heat supply.

Bosch Industrial Service
Our industrial service for steam boilers and hot water boilers ensures plant availability even in 
the most demanding situations. You can rely on us.

Always there for you
We offer our customers a 24/7 service and ensure the 
shortest response times through a close network of 
service areas. During normal working hours you can 
get in touch directly with your responsible service 
technician. You will find the contact details on the 
control cabinet of your boiler system. For emergencies 
and outside business hours, the 24-hour hotline is 
available:

Service Hotline Germany/International:
+49 180 5667468*
Service Hotline Austria:
+43 810 810300**

Commissioning up to remote analysis
Our boiler service supports you throughout the entire 
lifecycle of your system – from commissioning to 
regular maintenance. Fast and cost-effective remote 
support is ensured by secure service access via the 
Industrial Boiler Assist. Not sure whether your boiler 

system is still state-of-the-art and working efficiently? 
Here too, our experts provide support and evaluate 
potential modernisation measures based on your 
specific situation.

Reliable spare parts supply
Several thousand parts are available immediately from 
the factory. We are happy to support you with pro
fessional installation of the spare parts. For highest 
system availability and shortest reaction times we 
recommend to use our customised spare parts 
packages.

Spare Parts Hotline Germany/International:
+49 180 5010540*

* �0.14 euros/min. from the German fixed network; mobile phone 
maximum price 0.42 Euro/min.

** max. 0.10 euros/min. from the Austrian fixed network
Costs for calls from mobile networks and international 
connections may vary.

More than 200 
Bosch service technicians and 
certified service partners worldwide.

Flexible data access for seamless remote monitoring
 �Keep an eye on your boiler system in real time, at 

all times, wherever you are
 �Mirror the user interface of your control systems 1:1, 

navigate seamlessly through all menus, and securely 
access your process data

 �Monitor multiple systems at different locations 
simultaneously

Simple integration with a free choice of  
network connection
 �Fast and efficient integration into both new and 

existing Bosch control systems (BCO, SCO)
 �Minimal effort thanks to preconfigured remote 

technology
 �Easy access via the Internet or company network – 

flexible use on all standard devices such as PCs  
and mobile phones

Fast and cost-effective remote support  
from Bosch experts
 �Enable secure online service access for Bosch 

experts on demand
 �Fault diagnosis, parameterisation, and programming 

can be carried out quickly and directly online
 �On-site service calls can be reduced through digital 

pre-identification of spare parts

Very high system availability thanks to  
proactive alerting
 �Immediate notification in the event of irregularities 

to safeguard your processes
 �Receive predefined status updates directly via push 

notification or e-mail

Certified cyber security for your remote access
•	 Multi-level security: Reliable protection against unauthorised access through latest 

encryption, two-factor authentication and regular security audits
•	 Certified to strict standards: for cybersecurity, data protection and cloud computing – 

ISO/IEC 27001, 27017, 27701 and IEC 62443-4-1, 62443-4-2
•	 Future-proof regulatory compliance: The system has been developed in accordance with 

the requirements of the Cyber Resilience Act (CRA)
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A steam-powered partnership
A practical example of future-proof process heat: Bosch Industrial has implemented a tailor-
made solution at Lactalis for its energy-intensive dairy processes, setting new standards for 
energy efficiency and security of supply.

At its site in Stranraer, Scotland, the largest dairy in 
the world produces 32,000 tonnes of cheddar annually 
and processes up to 1 million litres of milk every day. 
“Steam production on site is pivotal to our manufacturing 
process for both producing our products and also for 
cleaning,” explains Jon Gore, Engineering Manager at 
Lactalis UK & Ireland. Bosch Industrial UK replaced the 
existing plant with a new UL-S steam boiler system that 
was custom-designed with efficiency equipment, control 
technology and complete water treatment.

The result: almost 27 % less gas consumption, 60 % 
electricity savings and water consumption reduced by 
190 m³. In addition to the technical solution, Bosch 
also impressed with its comprehensive support. “The 
project team at Bosch have been involved since day 
one, right from conception to final installation and 
commissioning. The thing that stands out for me is the 
whole coordination of the project, Bosch really led in 
that respect,” emphasises Jon Gore.

Energy transition in food processing
The company Hans Kupfer & Sohn GmbH & Co. KG pursued the goal of making its steam 
generation more sustainable and flexible. By using electric boiler technology and renewable 
energy sources, the company has managed the balancing act between economic efficiency 
and environmental responsibility.

The decision was made in favor of a hybrid solution: A 
Bosch ELSB electric steam boiler system was integrated 
into the existing gas boiler system. The ELSB uses 
surplus electricity from a leased 7.4-hectare PV park 
and generates up to three tons of steam per hour. The 
boiler’s electrical connected power is 2.2 megawatts. 
On sunny days, the electric steam boiler takes over 
the lead boiler function, automatically reducing the 
output of the gas boilers.

The result: The mix of different energy sources ensures 
reliable processes while reducing gas consumption and 
CO₂ emissions. An economical and ecological solution 
that also offers a high degree of flexibility. Whenever 
surplus electricity is available, the ELSB is ready for 
operation within a very short time from a cold start or 
standby mode and can respond to load changes quickly 
and precisely. This dynamic control behaviour ensures a 
consistently high steam quality, even when steam 
demand fluctuates significantly during processes such 
as smoking, cooking or cleaning. 

“We are very satisfied 
with Bosch’s products, 
and the service is 
excellent too.” 

Christian Mahringer,  
Team Leader for the  
energy sector at Kupfer

26.9 % 
less gas

60 % 
less electricity

190 m³ 
less  water
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