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Sequence of Company Owners

1830

Johann L. Neuman

1831

Theodor Esser

J.L. Neuman & Cie.

Maschinenfabrik in Aachen
am Hirschgraben
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Sequence of Company Owners 7

1891 1930 _ 1965

Oscar Peters Wolfgang Peters Klaus Herbert Peters

seit 2008 stefanie & Alexander Peters
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COMPRESSORS
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NEUMAN & ESSER GROUP

Reciprocating Piston Compressor - Salt Cavern Storage
Typ / Model 2SSL500HD

Gas H2

Stage 1 2

Suction pressure bar(a) 40 93

Suction temperature °C 20 30

Pressure ratio 2.34 2.15

Discharge pressure bar(a) 93 200

Outlet temperature °C 105 108

Flow

Mass flow kg/h 36,400 36,400 ——

Volume flow Nm¥h 404,400 404,400 RESISEUIC I

Effective suction flow m3/h 11,200 5,110

Power consumption per Stage MW 12.4 11.9 36,4 t/h H2 =1,2 GW (LHV)

Overall power MW 24 .4 9 C

M\échan?cal efficiency e Sufficient to power a 600 — 700 MW gas power plant
Shaft power MW 24.7

Electrical efficiency 0.97 .

Electrical connection load MW 25.5 Isothermal eff|C|ency compressor ~80%
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Presenter
Presentation Notes
Die Lösung für hohe Volumenströme aber eher niedrigere Drücke.
Als Pipeline- oder auch Speicherverdichter in der Wertschöpfungskette.


NEUMAN & ESSER GROUP

Diaphragm Compressor for H, - Size S

Features

Applications

for more continuous operation

oil-free, abrasive-free, leakage-free up to 10-6 mbar I/s
for demands of high purity and gas-tightness

up to 3,000 bar (45,000 psi), 1 to 4 stages,

mostly 1000 bar is enough

ratio per stage 5 to 10

H, -Flow rate: ~110 kg/h from 30-1000 bar.

H, trailer filling and large refueling station
Laboratories with highest pressures

Video of working principle: hitps://youtu.be/\WvYbKMAHz54
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Presentation Notes
Applications
(petro)chemical industry
food industry
bottle filling
automotive
H2 filling station

https://youtu.be/WvYbKMAHz54

NEUMAN & ESSER GROUP
TKH — Size XS / S - Piston Compressor with hydraulic drive for H,

Features

« for frequent start-stop applications

* easy flow control

« small footprint = ideal for container installations
+ easy and fast maintenance

* market launch in 1985

» H2-Flow rate: ~60 kg/h from 30-1000 bar.

Applications

* since 2005 for H, services and H, filling stations, with more than
units 100 installed

* For small and Medium HRS

* As a booster to upgrade existing 350 bar HRS to 700 bar tank
pressure
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Presentation Notes
Kleinere H2 Tankstellen
Booster Verdichter für kleinere Volumenströme


S
NEUMAN & ESSER GROUP

Hydrogen Refueling Station Compressor

References:
Diaphragm Compressor | H2-filling station for airport buses

Location:
Airport Munich, Germany

In service:
1997 — 2006

Service conditions:
Suction pressure 15 - 31 bar(a)

Discharge pressure 401 bar(a)

Flow at 30 bar 125 m3N/h at 30 bar

8 © NEA GROUP


Presenter
Presentation Notes
Einer der ersten Verdichter in einer H2-Tankstelle
Mittlerweile über 100 Verdichter in Tankstellen oder Flaschenabfüllungen


NEUMAN & ESSER GROUP

H2 Generation - Electrolyzer & Reformer
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NEUMAN & ESSER GROUP
HyPEM 400-40 Water Electrolysis / 2 MW Plant Design
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NEUMAN & ESSER GROUP
HyPEM 1000-40 Water Electrolysis / 5 MW Plant Design

BoP, Utilities & Control
Panel
40’ High Cube ISO Container
(12 Ton)

Rectification

Production & Rectification

40’ High Cube ISO Container ol
(21 Ton) -

05 x 1 MW PEM Stack Dry-Cooler

/ (Heat Rejection)
H, Purification .
& Analysis

Process Water
Polishing

Heat Management
Pump

O,/Water
Separation Vessel
& Analysis

H,/Water
Separation
Vessels

Process

BUIPS Process Water Production Module

A S Control Panel & Utilities Compressed Air
Water Chiller
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NEUMAN & ESSER GROUP
HRS (Hydrogen Refueling Station) Design Tool

Dispenser 3
Busses/Trucks/Train...| v

Pressure Ramp Setpoint Total Demmand (24h):

DISPENSER (MPa/min) 1796.5 kg (74.9 kg/h)
700 bar 42 veh. (24h)

279
550 bar / 1000 kg a/s Skgiveh
209.8 kg tot
21-630 bar
40 bar || ..-.‘.‘ | S SUAS
. [\
Production: I - 350 bar

= 6760/ 15veh, (24h)

Ave. Precooling CO!

e

Processing Time (s)

1805 kg (24h) 1000 bar / 200 kg 30.4 kg/veh,
456.5 kg tot.
i T Aﬁ :

700 bar
60.4g/s

24 veh. (24h)
47.1 kgiveh.

Prod. - Demand: —
Q 240 e 8.1 kg (0.3 kg/h) I | i‘;ﬁ H — Aﬁ 1130.2 kg tot
P - oo

Vehicles per hour 21 - 980 bar

[C] Manual [ ] csv

SIMULATION
Time Vehicles BackaBack
[h] Per Hour [
[1
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The NEA GROUP Portfolio
for the H, Value Chain

Refinery & Processing and

Ariccoud D (A
/a | CO.

W ENERY
i s CINFINIUM
B')mass e - I
CHy * Hz up to 8000 Nm2¥ i

PAN dn TR0 bar Hydrocrackia
Desulphurization
Synfuels

40-100 kNm?/!
1-30 to 7/1-80 bal

el K
E,:j: Hutron

e =3
Wind, Solar, Hydro H. Generation i
Electrolyzers,
SMR+CCS,
PiTolpee.. .

200-5000 Nméfh

; 1-30 to 500 bar
Surplus Power from |
Conventional Power Plant »

13

Salt Cavern Hz Storage

Gas

| Storage

m COMPRESSORS

Ty

H; Transportation,
LH; Regasification, LOHC 800-5000 Nm¥h
30-200 to 500-900 har

MNatural Gas Grid

Hz feed in 100-200 kNm#/h
1-30 to 70-80 bar (10-20%)

et
By
o
sauToHs

Tranzpoiatnon

H;z Pipeline Grid
200-2000 kNm?h
30 to 70-80 bar

H; Turbine
Power Plant

Servite & Commercial Industry, e.g. Steel,

. Glass, ...
AEE BN A

Suel Cell Residential
Power Plant

Electrical Grid



Presenter
Presentation Notes
NEA GROUP offers solutions along the whole H2 value chain, from ELYs, Reformers incl. Gas treatment and compressor packages and even vehicles together with partners. How about this? See the next chart.



NEUMAN & ESSER GROUP
ROADMAP for a fully integrated H2 Platform SOLUTION

* From monitoring to supervised operation management
+ “Smart” control and operation mode according to input variables
» H2 production based on real time and historical data

| Ir;T‘Wl--I‘ ®

. o it ilabilit H .
Production availability Capacity availability e e ez 2 consumf) ion

and optimization and distribution optimization H, supply reiuirements

Usage Profile Data & Information
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Presentation Notes
Netzdienlicher Betrieb
Effiziente Ausnutzung des Tankstellennetzes innerhalb des Verkehrs -> Intelligente Live Routenplanung 
Den grünen Pfad gesichert nachvollziehbar machen ist ein wichtiger Eckpfeiler. Ohne den Nachweis, dass von der kWh Strom der Weg bis zum Fahrzeug grün ist, kein grünes Zertifikat und keine THG-Quote


M & R

NEUMAN & ESSER GROUP

...for deep insights into the heart of the H2 value chain
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Aktuelle Maschinen

Dry Cooler

21

NEA HOFER MKZ

XPLORE Hydrogen

Water treatment

Rectifier

o

M &

HYDROGEN ~ A

HYDROGEN A

XPLORE Hydrogen

% NEAHOFERMKZ

ZEITRAUM

COMPRESSORS

LIVE-DATE! HF DATES ATL

Zeit

Druck

mkorridore v

Zeit
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NEUMAN & ESSER GROUP

Challenges with H2 Compression in different applications

Purity acc. to SAE J2719
» Dry running compressors without oil contamination

» High pressures up to 1000 barg for mobility applications
» Diaphragm and hydraulic piston compressor

» High flows for pipeline or storage compression
» Reciprocating piston compressor

* Purity acc. to SAE J2719 together with high flows (e.g.
large HRS)
» Dry running reciprocating piston compressor up
500barg

16

COMPRESSORS
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Presentation Notes
Trockenlaufender Kolbenverdichter bei bis zu 500barg aktuell nicht im Markt vertreten. 
Referenzen zu generieren.


o
NEUMAN & ESSER GROUP

Required Support of Component Suppliers

* Electrolyser

Rectifier & transformer
Stacks

Water purification
H2-purification

Purity measurement
Control Stations

YVVVYY

» Hydrogen refueling / Trailer filling stations
Mobile (Trailer) and stationary H2 storages
Dispenser

Filling manifolds

Control Stations

Chiller

YV VVY
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Presentation Notes
Natürlich sind wir auch auf unsere Unterlieferanten angewiesen.
Anpassung auf neue technische Anforderungen
Partner gerade um den Hochlauf gemeinsam möglichst schnell und erfolgreich zu realisieren
Rahmenpartnerschaft sind natürlich Thema genauso wie Wissensaustausch



NEUMAN & ESSER GROUP

What we do and need to do

The transition from a
fossil...

...to a sustainable &
renewable energy
infrastructure!
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Presentation Notes
Nachhaltige Energieinfrastruktur im Gesamtkonsens. 
Das schließt eine Kopplung der Sektoren und vor allem die Wärme mit ein.



NEUMAN & ESSER GROUP

Thank You

19 © NEA GROUP
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