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Baelz Company Overview
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A Founded in 1896

A Family-owned German
company in 4th generation

A Managing Directors Andrea
and Florian Baelz

A ~ 160 employees

A Manufacturer of components
and systems for heating and
cooling applications
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Baelz in Germany
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Baelz Worldwide

Baelz Northh America:LLC(

Georgia

W. Baelz & Sohn GmbH & Co.

Baelz AutomaticcSARE

Paris

Baelz Partners
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Beijing
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Baelz Product Overview
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Control Valves Ejectors Valve Actuators System Solutions

e
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Heat Building Control Absorption
Controllers / PLC Exchangers Systems Chillers
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Baelz in a nutshell
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Baelz Control Valves T engineered and produced in Heilbronn
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Baelz Control Valves T engineered and produced in Heilbronn

baelz
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A Valve Series for 2-Way-Applications Standard-Valve Series baelz 340
A baelz 185 A Standard-2-Way-Valve
A Dbaelz 192 A Steel Housi
A Dbaelz 334 teel Housing
A Dbaelz 340 A DN157 DN300/PN16i PN40
A Dbaelz 344
A baelz 346
A baelz 356 Standard-Valve Series baelz 342
A baelz 358 A Standard-3-Way-Valve
A baelz 359 A Steel Hous
A baelz 360 eelnousing
A DN157 DN125/PN16i PN40

A Valve Series for 3-Way Applications

A baelz 335 Standard-Valve Series baelz 185
A baelz 342
A baelz 347 A Standard-Valve for condensate
control applications or other minimum-flow
A Dbaelz 353 applications
A Iz 354
baelz 35 A Stainless Steel Housing
A DN157i DN25/PN40
Control valves
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Baelz System Solutions T handcrafted for your application
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Baelz Showroom Heilbronn: We are happy to welcome you anytime!
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INNOVATIV
NACHHALTIG
FAMILIAR

Absorption Chiller Biene®

o
............

" N, G % b YN ek

Steam Generator / Steam Terminal® Controlled Ejection Valve Components and System Solutions
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WELCOME TO BAELZ

W. Baelz & Sohn GmbH & Co.

Online Seminar Steam Technology

October 2025

INNOVATIV
NACHHALTIG
FAMILIAR

Andreas Heller
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Use the chat to
ask your
guestions!

We will answer
them live.
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Want to save energy ? Baelz offers solutions .

Fundamentals of Steam Technology i Online Seminar



Symbols in Steam Technology

Pneumatic control
valve

Electric
control valve

1
I
J

Electro-pneumatic
control valve

Pump

Heat exchanger
primary & secondary
separate

@ O ¥

W. Baelz & Sohn GmbH & Co.

J__ Sliding support for
pipeline assembly

% Fixed support for
pipeline assembly

Pressure reducing valve
Reduced pressure on ()
the right

Check valve

Steam trap
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Operating unit and
venting

Safety valve

Sight glass

Dirt trap

Steam dryer
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Enthalpy of Water and Steam

baelz

automatic

To heat 1 kg of water from 0 AC to 100 AC If further energy is added, the water
(at atmospheric pressure), 417.5 kJ of evaporates. Until it has completely
energy are required evaporated, the water and steam
remain at 100 AC. )

The evaporation of water (100 AC) to
saturated steam (100 AC) requires
2257.9 kJ of energy

The total enthalpy in 1 kg saturated steam (at atmospheric pressure) is 2,675.4 kJ.
For enthalpies, condensation points, steam volumes etc depending on pressure, refer to steam tables
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Saturated Steam Generation
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1 bar saturated steam

A If 1 kg of water is heated from 0 AC to 99.6 AC at 1 bar abs (atmosphere), 417.5 kJ enthalpy of water h' is needed.
A If the water is now further heated to 100 AC, an additional 2257.9 kJ of heat of evaporation 3°Q is required.

A This means that a total enthalpy of 2680 kJ for saturated steam generation at 1 bar is necessary.

10 bar saturated steam

A 1f 1 kg of water is heated from 0 AC to 179.9 AC at 10 bar abs (atmosphere), 763.0 kJ enthalpy of water h' is required.
A If the water is now further heated to 180 AC -> another 2013 kJ evaporation heat 3°Q is required.

A This means that we need a total enthalpy of 2776 kJ for saturated steam generation at 10 bar.
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Volume Expansion of Water vs. Steam / Pressure Ratios
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A In the case of water, water vapor of the same temperature is produced at a boiling temperature of 100 AC and
1 bar pressure.
A At the same time, the volume increases enormously: 1 litre of water becomes 1667 litres of water vapor at
normal pressure.
A Volume of water (1 kg): 1|
A Volume of saturated steam (1 kg) at 10 bar abs: 240 |
A Volume of saturated steam(1 kg) at 1 bar abs: 1667 |
Steam 1 bar ( abs)
spec. volume (m3/kg)
)
1,61
1:‘.-_. Water
1,24
1,04
0,8 1
0.6 - Steam 10 bar (abs)
0.4 4
0,2 -
D | | | | | | | | | | | | }
0 2 3 4 5 6 7 8 9 10 1112
gauge pressure p (bar)
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Different types of steam
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There are 3 types of steam:

A Saturated steam:
Saturated steam is assumed to be "dry", i.e. it does not contain water droplets.

A Wet steam:
In practice, steam is usually a little "moist”, i.e. it contains entrained water particles.

A Superheated steam:

If the steam coming out of the boiler is separated from the water and further heat is added to it, the
water that is carried along first evaporates: the steam becomes dry.

As soon as all the water has evaporated out of the steam, adding further thermal energy to it leads to an
Increase in temperature: the steam is "overheated".
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Types of Steam
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condensation

pressure in bar

mixing section
liquid + steam
(saturated)

it's getting warmer here

........}‘

steam

1 bar abs.

vaporization

|

100°C

417,5 kJ 2.257,9 kJ |
wet steam sat. steam superheated steam
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Steam Valves
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A Ductile iron (cast steel from PN 25) preferred A Schematic installation position of strainers (flow

_ _ direction from right to left)
A Grey cast iron susceptible to steam hammer and other loads

All installations must comply with at least the pressure class PS and the maximum temperature TS!
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Pipe Dimensioning

A Steam velocity in saturated steam pipes:
A Steam velocity in superheated steam pipes:

A Flow velocity of condensate:

——————————— e
D055 55555555 5

DPPPPPPPPPPPPPDPPPPD

DI
C

A Schematic representation of a
steam pipe / cross section

A Minimal condensation from the
steam
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O350 550

A Schematic representation of a

October 2025

condensate line with secondary
evaporation
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Pipeline Routing and Drainage
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—— steam S
— condensate ———

¢ @ 9

ST

In general, steam pipes should:

Aalways be laid falling to the lowest/drainage point

Abe laid at a defined flow direction falling in 1:200

Aif the flow direction is not defined, fall in the direction of flow at a ratio of 1:200 and rise in the counter-
current at a ratio of 1:100

ANote the flow velocity! Max.< 20 m/s
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Pipe Routing, Drainage

30 - 50 metre intervals

)l Gr'_-‘ﬂl‘en
t1:1
r Gradign; 11109 - — T Steam
Steam Trap set .
— Trapset
Trap set _
7 ﬁﬂ.ﬂw :
I i I v Condensale
¥ Condensate

Condensate

In general, steam pipes should:

Abe laid with a gradient of more than 1:100

Anot be laid without a drained low point and, in the case of saturated steam pipes,
be laid in steps when gradients are to be overcome.
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Pipe Routing, Drainage
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Increase
in pipe
diameter Fall
Steam —
velocit Steam o —
30 m/ ! velocity 30 mis
s 1:1D|:|' Fﬂ" —_—— 15 mis

In general, steam pipes should:

A be provided with eccentric line reduction.

A allow condensate produced in the steam pipes to be extracted from the steam pipe from above.

W. Baelz & Sohn GmbH & Co. Online Seminar Steam Technology October 2025 Andreas Heller Page 23



Pipe Routing, Drainage

Steam =t

S S () correct
N/
500 mm Steam main
}L% —
_,-’";-d____ H‘H_ Drain to a safe place
D4 | DN /50 65 85\100 125(150/200/250300(350400(450 500
D2 DN 50 65 80/ 80 (80 [100({150(150/200{200(200{250250
L l/mm ——— > 250
every 30 to 50 meters
% 30 to 50 meters ] 30 to 50 meters o
—L""' -‘@-_ Steam trap 1""
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Pipe Routing, Drainage
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Eccentric reducer

Incorrect

Correct

AEquip with eccentric line reduction.

=N

Condensate Concentric reducer

Condensate

ASteam distributors must always be drained.

A Since condensate always occurs in steam pipes, the tapping
point must be planned on the upper side.
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Thermal Expansion, Pipe Routing
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incorrect

R N L1

correct

Thermal Expansion of a Pipeline

A Dependent on material and temperature

A Not dependent on cross-section and wall thickness
Y T N Y 1

Pipelength | Change idength[mm] at temp. Ll
m “ z “ fixed bearing floating bearing
(m] 100AC | 150AC | 200AC
5 5 9 13 e s s s
10 10 18 25
20 20 30 50 incorrect corr_ect
30 30 50 70
40 45 60 90
50 55 80 120
60 65 90 150
70 75 110 180
80 90 130 200 incorrect
90 100 150 210 sy
100 110 170 230 -

W. Baelz & Sohn GmbH & Co. Online Seminar Steam Technology October 2025 Andreas Hel3ler Page 26



Practical Rule of Thumb
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The Closed Steam-Condensate Circuit
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Coetze Scherheitsventl

Regelventil mit Motorhubantieb
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Dampfverteiler

Baelz Duckreduzierung
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Water Heating
Process Water
Raw Water

e
%
=
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I SAGRARYNKE SN

Legende:

1: Bosch Dampfkessel

2: Coetze Scherheitsventil

3: Regelventil mit Motorhubantieb

4: Entwi\sserung

5: Dampfverteiler

6: Baelz Duckreduzierung

7: eisewasserentgasung

8: PeisewasservorwNmung baelz B5
9: Dampferzeuger

11: SpeisewasservorwN'mung baelz B5
16: Heili RnhpfkN ferfbaelz D1

17:DaY LJF Ngab8ststion mi baelz 106
19: KondensitbehNter baelz 128

21: Frischwasseraufbereitung
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Brauchwasser
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Legende:

) 1: Bosch Dempfkessel
2: Coetze Scherheitsventil

3: Regelventil mit Motorhubantieb
(P (FP (I'? o 4: Entwl}tserupg
} 5: Dampfierteiler baelz

. R - 6: Baelz Duckreduzierung automatic
I SAO0HRYWIKf SN 7: Peisewasserentgasung

8: PeisewasservorwNmung baelz B5
9: Dampferzeuger

11: PeisewasservorwN'mung baelz 1B5

llldllll l 16: Hell RhipfkN Fertbaelz D1
T y & 17:DaY LJF Ngabstetion mi baelz 106
‘ 19: KondensitbehNter baelz 128

~®

21: Frischwasseraufbereitung

Reindamgerzeuger
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we @ @ @ Brauctwasser
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Legende:

Hochdruckverbraucher
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1: Bosch Dampfkessel

. v & 2 2: Goetze Scherheitsventil
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6: Baelz Duckreduzierung

I SAQGHRNQNIKE SN 7: Seisewasserentgasung
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9: Dampferzeuger

11: PeisewasservorwN'mung beelz 135
16: Heil RnipfkN Fefbaelz D1

17:DaY LJF Ngab&stétion mi baelz 06
19: KondenstbehNter baelz 128

21: Rischwasseraufbereitung
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Steam
Conditioning
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Legende:

Iruckverbraucher
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: Bosch Dampfkessel
: Goetze Scherheitsventil
: Regelventil mit Motorhubantieb

~
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: Dampfverteiler
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Sekunderer
Sadampt

1
2
3
4: Entwi\sserung
5
6!

: Baelz Duckreduzierung

7: Peisewasserentgasung

8: PeiewasservorwNmungbaelz B5

9: Dampferzeuger

11: SpeisewasservorwN'mung baelz B35

16: Hél RhpfkN Feffbaelz D1

17:DaY LJF Ngab&stdtion mi baelz 106
19: KondenstbehNter baelz 28
21: Rischwasseraufbereitung
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02 Wassereinspritzung

03  intermer Rickfihrdampt
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Legende:

Hochdruckverbraucher

1: Bosch Dampfkessel
2: Goetze Scherheitsventil

Steam

/\ 8: PeisewasservorwN'mung baelz 85
9: Dampferzuger

11: SpeisewasservorwN'mung baelz 35
16: Heili RnhpfkN ferfbaelz D1

17:DaY LJF Ngab8stdtion mi baelz 106
19: KondensitbehNter baelz 128

21: Frischwasseraufbereitung

2
X y 3: Regelventil mit Motorhubantieb
X OP ? @ Clelfdrs;rﬂéu t (T @ 4: Entwi\sserung
Pressure ' r@ s S PEPPPL. _ | baelz
. 6 \ S 6: Baelz Duckredwzierung automatic
Q \ N / | SAOARWKE SN 7: eisewasserentgasung

Control

\
.1
1

‘
i
i
i
)
4

i
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Legende:

Condensate Handling P—— e

3: Regelventil mit Motorhubantieb

4: EntwN\sserung
) 5: Dampfverteiler
o 6: Baelz Duckreduzierung gﬁﬁ!ﬁ

7: Peisewasserentgasung

8: PeisewasservorwNmung baelz B5
9: Dampferzuger

11: SpeisewasservorwN'mung baelz B5
16: Hell RhipfkN Fertbaelz D1

17:DaY LJF Ngab8ststion mi baelz 106
19: KondenstbehNter baelz 28

21: Frischwasseraufbereitung

Dampkessel 8

: 7 =)

ausd |
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Legende:

1: Bosch Dampfkessel
2: Coetze Scherheitsventil

(THH 3: Regelventil mit Motorhubantieb
EP 6? . 4 Entwl}tserqu
R 2B NG baelz

S5A0FNNKE SN

6: Baelz Duckreduzierung automatic
7: eisewasserentgasung

8: PeisewasservorwNmung baelz B5
9: Dampferzeuger

11: SpeisewasservorwN'mung baelz B5
16: Heili RnhpfkN ferfbaelz D1

17:DaY LJF Ngab8ststion mi baelz 106
19: KondensitbehNter baelz 128

21: Frischwasseraufbereitung

Water Heating
Process Water
Raw Water

Wasserheiang
ProzS wasser
Brauchwasser

)
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Steam Transfer Stations: Design Data for Heat Exchangers
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A Use case

A Primary and secondary media

Bl o

A Design Temperatures and Pressures

weduu W W
&

A Max. operating temperatures and pressures

A Technical connection conditions

A Type and design of control:
Steam side or condensate side
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Steam-Side vs. Condensate-Side Control
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steam-side control condensate-side control

Feed line Feed line

(P - GP -+
I Ret li @ ‘T Return li

- eturn line eturn line

4> — e (3

e fuenth
Condensate Condensate e
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Characteristics of Both Types of Control
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Steam-Side Control
Fast response of the control by changing the opening of the control valve.

Free condensate drainage
Possible condensate backlog / in case of back pressure: pump - steam trap recommended
Formation of secondary steam in condensate pipe A larger nominal diameter

Condensate Accumulation Control
Slower response of the control system / low wear on equipment

No condensate backlog due to constant steam pressure

Subcooling of the condensate, therefore usually no secondary steam
Smaller valves, more affordable
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System Solutions for Steam: Steam Transfer Station (steam-water)
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A Steam transfer stations for heating
applications and domestic water production

Steam line 01
A Clean steam generators (primary side)

A Steam pressure reduction stations

Bl o

A Baelz manufactures its own large range of

shell-and-tube heat exchangers Hot water 04

(secondary side)

A Delivery of ready-to-use stations, fully Sueewee ey
assembled and wired a (7 I

A Available power: a few kW up to several MW Il

A Baelz's own control technology (controllers

and control cabinets) ‘ Il

Durability by use of our own components as TR
a coordinated system .

Cold water 03
(secondary side)

Condensate line 02 &

A Save energy with condensate accumulation (Primary side)
control with condensate cooling by Baelz

Resource-Saving Steam Systems

(baelz.de)
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Standard Heat Transfer Station (steam-water)
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0
0
0
5 ©
01 | Steam inlet
02 | Condensate outlet
| HEER 03 | Secondary inlet
#/ = 04 | Secondary outlet
—_ E_- — —
03E>f - - -- -

g
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Clean Steam Generators

[ ——ah—

f’;lr « 'mn P

,",Q.«t
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A Heat source: black steam,
thermal oil, hot water or
electricity (heating bundle)

A Feed water: Treated water
/ demineralized water

A Result: Pure steam

A Design:
horizontal or vertical

A Output: a few KW up to
several MW
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baelz Heat Exchangers
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U-tube 105 Steam / Liquid
Spiral tube106 Steam / Liquid
Straight tube 111 Steam / Liquid
U-tube 135 Liquid / Liquid
Spiral finned tubes Steam / liquid,
in modular design147 |Liquid / Liquid

W. Baelz & Sohn GmbH & Co. Online Seminar Steam Technology October 2025 Andreas HeRler
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Shell-and-Tube Heat Exchanger baelz 105
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Range of Applications
Horizontal for steam-side control
Vertical for Condensate build-up
Control (TO2 = const.)
Individual designs possible due to large

XA

OO

A
b.t_l

XXX

::: variety of tube lengths and diameters
¥ available

:‘,ﬁ Materials

g Carbon steel shell

4 05/02 Tubes made of Cu, St35.8], 1.4571.

Also in fully stainless steel design

1 B

Tube Bundles

4—$:[—B 0t U-tube bundle
' Tubes @ 10, 12, ...1 1, 1.5 mm
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Shell-and-Tube Heat Exchanger baelz 106

W. Baelz & Sohn GmbH & Co.

02T 010/1
G1/2 G1/4

05/02
G1/2

01: Dampfeintritt

03: Wassereintritt
04: Wasseraustritt

Online Seminar Steam Technology

01
G1/4
010
I\ 04
?—-
=22
G172 22, 03
05/03 —T
3 02

Warmelbertrager baelz 106

02: Kondensataustritt
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Range of Applications
Heating of liquids with steam in the small to large output range
Particularly suitable for condensate control
Accumulation: 0-100%.
Heating surfaces from 0.5-140 m?
Very compact design

Materials
Carbon steel shell
Tubes made of Cu, St35.8l, 1.4571.
Also in fully stainless steel design

Tube Bundles

Baelz spiral tube bundle
Tubes @ 101 1 mm
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Shell-and-Tube Heat Exchanger baelz 111
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Range of Applications
Heating, water heating, process heat
Condensate accumable in upright
version TO2 = f[TO3]
Individual designs possible due to
large variety of tube lengths and
diameters available

Materials
Carbon steel shell
Tubes made of Cu, St35.8l, 1.4571.
Front head/pipe plate stainless steel
plated
coated finish available

Tube Bundles
Straight tube bundle
Welded-in tubes @ 10, 12, ...T 1 mm
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Shell-and-Tube Heat Exchanger baelz 135

01 04

W. Baelz & Sohn GmbH & Co. Online Seminar Steam Technology

baelz

automatic

Range of Applications
Horizontal/vertical
Shell and tube side 2-/4- and 6-way
With extractable U-tube heating bundle
Individual designs possible due to large variety of
tube lengths and diameters available

Materials
Carbon steel shell
Tubes made of Cu, St35.8l, 1.4571
Also in fully stainless steel design

Tube Bundles
U-tube bundle
Tubes @ 10, 12, ...1 1, 1.5 mm
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Shell-and-Tube Heat Exchanger baelz 147

baelz

automatic

18 kg empty weight Modular heat exchanger, made entirely of copper

200 kW at 5 barg For modular, expandable stations with connecting manifolds
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Condensate Handling, e.g. with baelz 128

baelz
3 automatic
s gﬂgﬁﬁm 2
=l A . . % I: :I Nivefz_anzeige G%
ol With internal or external pumps Urertos 61 II Anschluf oben
A Made of steel or stainless steel = i |
. . n
A With conductivity measurement and Temperaturanzeigd |
a% |_ J :ivei?agzei? G%
automatic condensate rejection SR
A A wide range of sizes for different -
Wrasenabzug G1% Kondensat zulauf G1%
condensate quantities }
' I | I
0’ © —
* Schaltkastenbefestigung
L — *g! _ G 4 +’/
- ! Schwimmerschalter Nr. 1
. . . Kondensatpilot 2100 Hendloch o
baelz 128 dimensions and weights P S ez {/:_if\ //
Capacity (I) 100 200 300 400 500 600 700 800 1500 2000 % , ! 1 F——n
L (mm) 650 700 860 1000 1000 1200 1200 1340 1800 2000 E 5 | P F==+4
B (mm) 380 500 600 700 850 850 1000 1000 1400 1700 L \ = m ———
H (mm) 600 600 600 600 600 600 600 600 600 600 Res. Schwimmerschalter Nr. 2
h (mm) 90 90 100 100 100 100 100 100 100 100 2 G1% L
Weight, approx. (kg) 51 79 102 127 144 162 180 202 336 367 *

zweiter Pumpenanschlufd ab Ausfihrung 800 Liter
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Condensate Pipe Routing

W. Baelz & Sohn GmbH & Co.

Steam and
condensate
180 AC

hammering,
Condensate shock waves,
100 AC noise, vibrations

Online Seminar Steam Technology October 2025 Andreas Hel3ler
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Condensate Injection Coolers

baelz

automatic

%?'i 021

>

Condensate injection cooler baelz 118

02/2

e for cooling high pressure condensate without risk of evaporation

AAMARNAANA L AN
VYWY WYY Y Y VYWY

AARARARARL N

e exchangeable tube bundles optional

e stainless steel 1.4571 tube bundles

|
\ VA A A hoAh L
VUVVVVVVVV?%{VFVVVVVVVVV
, |

e many design options

:

AARAAMJANALARAALANAA
TOAAARSAAANAAAALAANR
VENYYIIVY VY Y VYUYV VY

LYYy

I

1L
I
I

2

012
baelz 118:

02/1 = high-temperature condensate to be cooled inlet

02/2 = cooled condensate inlet
3 012 = mixture of high-temperature condensate and

' cooled condensate outlet
2
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Condensate Injection Coolers

baelz

automatic

mixed

condensate steam
line

cool
condensate
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