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1904	 Ronald Trist patented the “SEA Ring” gland packing ring for boiler 	
	 house steam engines.

1928	 Founding of Ronald Trist Co. Ltd.

	 		

1947	 Chief Engineer Leonard Bomyer develops a magnetic level switch, 	
	 named the Mobrey (an anagram of his name).

				    1950	 Delta Controls founded with the development 	
					     of Pressure & Temperature switches.

				    1956	 Delta Controls chosen for first commercial 	
					     nuclear reactor.

				    1975	 Development of classified and non-classified 	
					     nuclear instrumentation.

1976	 Acquisition of Meterflow and Sparling flow meters.

				    1980	 Smart HART pressure transmitters developed.

1988	 Meggit plc acquires KDG Instruments Ltd.

1990	 KDG Mobrey formed.

1991	 World’s first Smart Ultrasonic Level Transmitter developed.

1999	 Flow, Density, Viscosity, Hydrastep™ and Hydratect™ 		
	 products added via acquisition by Roxboro Group.

				    2000	 Global expansion of offices across Europe, 		
					     USA, Middle East and Asia.

2005	 Mobrey brand becomes part of Emerson Process Management.        

				     2019	 Delta Mobrey formed with the acquisition of 	
					     Mobrey products and technologies from 	
					     Emerson.

A Century of Process Solutions

Delta Mobrey - more than just a name, it’s a heritage!

As experts within the field of process 
instrumentation we have a range of products and 
services designed and approved for Hydrogen usage, 
all of which can be specifically customised to meet 
the exact requirements of your plant. Our staff are 
experts in their field and are available to provide 
consultancy and assistance where needed.

Our expertise is garnered from over 100 years 
of experience within process instrumentation. 
Whilst our name, Delta Mobrey may be new to 
the hydrogen market, our heritage certainly isn’t. 
Reflecting back, we have been known as Bestobell 
Mobrey or Rosemount Measurement, part of the 
Emerson Group, before merging product ranges. 

The Mobrey range of products was assigned to 
Delta Controls in 2019. As part of the merger and 
to reflect the product brands we became Delta 
Mobrey in 2019. So whilst the company name is 
new, the industry expertise and understanding isn’t. 
Our product range is enhanced as is our level of 
expertise and customer experience.



Introduction
Hydrogen is used in multiple manufacturing industries to create products as diverse as fertiliser and 
ammonia in the chemical industry and the hydrogenation of fatty oils in the food and beverage industry.  
This wide-reaching element is also becoming one of the fastest growing fuel resources as part of the 
green energy mix. It’s versatility makes it a useful alternative energy source supporting the energy 
levels derived from other green sources such as wind or solar. Its ability to be stored and moved 
from the production site to the user’s site, ensures it can fill any energy delta, thereby assisting in the 
sustainability of the energy required. 

Depending upon how the energy is obtained Hydrogen has different names:

	> Grey: This is what most of the worlds hydrogen currently is and is produced from natural gas or 
methane via steam reforming without capturing the CO2 generated

	> Blue: During the steam reforming process, a high proportion of the CO2 generated is captured and 
stored this is low carbon hydrogen

	> Green: Made using electricity from renewable sources to split water molecules into hydrogen and 
oxygen – this is carbon free hydrogen and is viewed as the most environmentally friendly

Why Delta Mobrey

Being able to measure and control pressure, flow, level and temperature accurately, in all environments 
and in all industries, to ensure safety standards are continually maintained, requires precise and robust 
process instrumentation.  Delta Mobrey has been working within this environment for over 100 years 
and has garnered an exceptional level of expertise which we manufacture into all of our products.

Hydrogen in Use

Hydrogen itself is not an aggressive media but it has some characteristics which must be considered 
when it is being used

	> It may form an explosive atmosphere and so area classification is a vital consideration 
	> Hydrogen atoms can permeate through materials  
	> It may lead to the embrittlement of metals

These factors tend to be more prevalent when Hydrogen is working at either high temperatures or high 
pressures and is in a gaseous state.

Delta Mobrey offers a range of instruments, many of which can be used with Hydrogen. The following 
information will help in selecting a suitable instrument for a Hydrogen application.



The H2 molecules will then be trapped inside 
the fill fluid of the transmitter because they are 
once again too large to pass back through the 
isolation diaphragm. 

Gradually over time, the H2 molecules 
will dissolve into the fill fluid and generate 
bubbles, causing an internal overpressure and a 
continuous drift of the zero of the instrument.

The use of separation diaphragms made in 
Monel or Hastelloy or other exotic materials, 
will not solve the problem, but they could make 
it worse.

To avoid this phenomenon, it is highly 
recommended to use a gold plated separation 
diaphragm on the process side. 

This is because the space between the molecules 
of gold is extremely low and will reduce the 
possibility of transfer of ions H+. from the 
process to the filling fluid.

Hydrogen Permeation

Hydrogen permeation is a simple chemical 
phenomenon. But its effects are most 
significant on pressure transmitters, which use 
metallic diaphragms and diaphragm seals to 
separate the process from a sensor using oil.

Hydrogen is normally found in its molecular 
state H2, composed of two Hydrogen atoms, 
but in certain conditions, the molecule splits 
into two single hydrogen ions H+. 

Because of the size of these ions, they are able 
to penetrate through the metal material of a 
metallic diaphragm of the instrument.

Once the Ions H+ pass through the walls of 
the metallic diaphragm, and are in contact with 
the filling fluid, which is electrically neutral and 
very stable, the ions will start to reform H2 
molecules. 

Working with Hydrogen – what you need to know



There are several potential sources of hydrogen 
embrittlement and these be classified into two 
main types: 
	> Internal hydrogen embrittlement: This 

occurs when the hydrogen enters molten 
metal which becomes supersaturated with 
hydrogen immediately after solidification

	> Environmental hydrogen embrittlement: 
This results from hydrogen being absorbed 
by solid metals. It can occur during elevated-
temperature thermal treatments and in 
service during electroplating, contact with 
maintenance chemicals, corrosion reactions, 
cathodic protection, and operating in high-
pressure hydrogen.

This phenomenon has a very low impact on 
pressure and temperature gauges, switches and 
also transmitters. On level switches the effect is 
negligible due to the typical applications of these 
instruments. 

It has no effect at all on the ultrasonic gap 
sensor instruments when immersed in liquids 
and also has no effect on the conductive sensors 
used within our Hydrastep and Hydratect 
products.

Material selection and product type

For most industrial instrumentation applications, 
the permeation of hydrogen atoms is 
generated in the presence of high pressure and 
temperature. It also depends on many other 
conditions like corrosion, catalyst protection, 
media aggression, process fluid state, but in 
principle, it is necessary to take action where the 
process conditions are above 70bar and 170°C.

High-strength and low-alloy steels, nickel and 
titanium alloys are the most susceptible materials 
to this phenomena and some care should be 
given to the selection of the materials of the 
wetted parts of the instrument. Monel and 
Hastelloy in particular, do not offer a great 
resistance to permeation.

On mechanical products such as Bourdon tube 
pressure gauges or Bourdon diaphragm, or 
bellows actuated pressure switches, this effect is 
not seen. 

If we are using as a minimum SS316 sensing 
elements, there is also no effect on the 
conductive type of instruments in Delta 
Mobrey’s portfolio, such as Hydratect and 
Hydrastep.

Embrittlement 

The presence of H+ ions can cause 
embrittlement of the metallic material. This is 
a phenomenon that causes loss of ductility and 
consequently the brittleness in a material. This 
is also known as hydrogen-induced cracking or 
hydrogen attack. 

This happens in the presence of both liquid or 
gasses and involves the ingress of hydrogen into 
the metal, reducing its ductility and load-bearing 
capacity. 

Due to the small dimensions of the H+ ions, 
they can penetrate between the lattice structure 
of the material and then recombine creating 
Hydrogen molecules H2.



Product Range Overview
D Series Pressure and Temperature 
Transmitters: 

The D Series offers a wide range of transmitters, 
from simple analogue to digital, with SMART HART 
output signal. This range is robust, available in 
IECEx or ATEX with intrinsically safe or flameproof 
protection mode, making them a 
perfect option when dealing with
potentially volatile environments. 
This is a comprehensive product 
range that is easily configured and can 
be set up to communicate with 
HART protocols with Handheld 
Communicators or Delta Mobrey’s 
D-soft software. The SMART HART instruments 
have a high standard of accuracy of 0.075%, and 
higher accuracy 0.04% is available as option. The 
availability of SIL certified versions makes the 
instrument suitable for Emergency Shutdown (ESD) 
systems.

Sentry Series

The Sentry Series offers exceptional performance 
and high build quality in a simple, safe and cost-
effective package. It has recently been 
redesigned into a simple one-piece 
enclosure, so we use 70% less 
material in the manufacturing 
process without compromising 
on the quality or the performance 
of the product. Safety is maintained 
by a vent that stops the enclosure 
becoming pressurised should a sensor 
be damaged. By keeping a selection of common 
standards we can maintain the costs associated 
with the manufacture of this product, although as 
with all Delta Mobrey products, there are a variety 
of optional extras available upon request. The 
availability of SIL certified versions are suitable for 
ESD systems.

Industrial Range

The Industrial Series of switches was developed to 
offer customers a robust range of switches suitable 
for applications where the requirements 
were more standard. Using diaphragm 
based sensors and a more traditional 
in-line force balance mechanism to 
transfer movement from the sensor to the 
microswitch, these switches are suitable 
for a wide range of industrial applications. 
Various international approvals make the 
Industrial Series suitable for use in both safe and 
hazardous areas in Europe, North America and 
throughout the world. SIL certified versions are 
available making the instrument suitable for ESD 
systems.

Compact Series

The Compact Series pressure
switches provide users with a 
compact, robust and hermetically 
sealed switch for use in Safe and Hazardous Areas. 
The CS Series switches are all housed in a compact 
and rugged enclosure making them particularly 
suitable for panel mounting in harsh environments. 
All models in the Compact Series come with 
hermetically sealed switch contacts and flying leads 
as standard. The series can be used in ESD systems 
with SIL certified versions.  

Horizontal and Vertical Level Switches

Our range of Vertical and Horizontal level switches 
are one of our best sellers for a reason. They 
have been engineered to be fault resistant and to 
continually give confidence wherever they
are utilised. Delta Mobrey float level 
switches are rugged, robust, and trusted 
globally for their long-term reliability in 
the harshest of environments and the most 
hazardous areas. Ideal for industrial applications
such as pump control and high or low alarm 
duty on tanks and pressure vessels, making 
them ideal for hydrogen production from 
biogas. These are suitable for ESD systems 
when the instrument is specifically SIL certified.



Delta Mobrey Products – working with Hydrogen

Delta Mobrey offers a wide range of configurations for the instruments that need to be used in the 
presence of Hydrogen.  Because of the working principle of the instrument, the main effect of hydrogen 
permeation is on the pressure transmitters. Some precautions must be taken with these products. For 
all the other products (mechanical, ultrasonic and conductive type), being aware of the material selection 
is sufficient. 

Gauges

No particular precautions are required for the use 
of Bourdon tube, diaphragm and capsule type 
pressure gauges. The sensing element of our 
instruments are made in SS316 
as standard, so these are 
suitable for use with Hydrogen. 
This is the same for bimetallic 
type or gas expansion 
temperature gauges. It is 
recommended that the use of SS316 in the product 
construction as a minimum. Gold plating of the 
diaphragm will ensure safety the in presence of both 
high pressure and temperature. 

Conductive Type Products

No specific precautions need 
to be taken. The standard 
construction does not show 
any problems in presence of 
H+ ions. 

Transmitters

Pressure transmitters are the most susceptible 
instruments to hydrogen permeation, 
because of the necessity for a  
thin diaphragm, the presence 
of silicone oil as filling fluid 
and the high performance 
of this type of instrument. 
For both types, analogue or 
SMART HART, the sensors are 
manufactured in the same manner; 
they are a welded configuration and we strongly 
suggest the selection of the SS316L process 
connection with gold plating on the diaphragm as 
a minimum to avoid product degradation.

Switches

For all the range of pressure and temperature 
switches Delta Mobrey suggests the selection 
of  SS316L material for the 
process connection and for 
the sensing element. For the 
design of the sensing 
element, it is suggested in all 
welded configurations, to avoid 
leakages and that there is O-ring or 
gasket compatibility. This is the same, for the 
mechanical level switches, where float and all the 
wetted parts should be in SS316. 



Area Classification and Product Selection 
Within industry, a potentially explosive atmosphere, such as Hydrogen, will be classified according to the 
frequency and duration of the presence of the gas. Because Hydrogen is a highly combustible media, the 
area where an instrument may be installed is normally classified as hazardous and the instrument in contact 
with this process, must be certified for use in such an area and with adequate protection methods. 

The problems associated with Hydrogen appear mostly with pressure measuring instruments. And with the  
control instruments equipped with the diaphragm.

For ease of understanding we have consolidated which of our products work best within differing 
classifications of hazardous areas.  This information has been condensed into the table opposite.
Looking at the universal drive to utilise more green energy, Hydrogen looks to be an important aspect 
within the energy matrix. It’s versatility makes it a useful alternative energy source should there be a drop 
in either wind or solar. Its ability to be stored ensures it can fill the energy delta, thereby meeting the 
required levels of energy.

Hydrogen has been used in multiple industries to produce a diverse range of products; fertilisers, 
commodities, such as plastics and used to grind metals.  And now with the focus on green energy 
Hydrogen can be used as stored energy and become an intrinsic part of the energy matrix.  
By understanding how this element reacts with differing metals we can really understand what we need to 
do to make it work better for us.

For more information on how process instrumentation can work with Hydrogen please contact us on:

Tel: 01252 729140

E-mail: sales@delta-mobrey.com

Website: www.delta-mobrey.com

or contact your local sales office, please see overleaf for all our global offices.



Zone 0 and Zone 0/1
Gauges Not used in Zone 0

Switches Requirement
Intrinsically 

Safe 
Flameproof

PRESSURE
SENTRY 

INDUSTRIAL 
COMPACT

DIFFERENTIAL 
PRESSURE 
SWITCHES

SENTRY 
INDUSTRIAL

TEMPERATURE
SENTRY

INDUSTRIAL

Transmitters Requirement
Intrinsically 

Safe

ANALOGUE 
D Series

PRESSURE
D-SERIES

387
COMPACT

DIFFERENTIAL 
PRESSURE 

TRANSMITTERS 
D-SERIES

DIGITAL HART 
SMART “HART” 

PRESSURE
D-SERIES

2HT

DIFFERENTIAL 
PRESSURE 

TRANSMITTERS 
D-SERIES

TEMPERATURE
D-SERIES

Zone 1
Gauges Requirement

Assessed for 
Hazardous 

Area

PRESSURE- 
OPEN FRONT

Ax
3700

PRESSURE- SOLID 
FRONT

AS

DIFFERENTIAL 
PRESSURE

DA
3700

TEMPERATURE
Gx

3700

All with or without 
electric contacts

Switches Requirement
Intrinsically 
Safe and 

Flameproof

PRESSURE
SENTRY 

INDUSTRIAL 
COMPACT

DIFFERENTIAL 
PRESSURE 
COMPACT

SENTRY 
INDUSTRIAL

TEMPERATURE
COMPACT

SENTRY 
INDUSTRIAL 

Transmitters Intrinsically 
Safe and 

Flameproof

ANALOGUE 
PRESSURE

D-SERIES
387

DIFFERENTIAL 
PRESSURE 

TRANSMITTERS 
D-SERIES

SMART “HART” 
PRESSURE

D-SERIES
2HT

DIFFERENTIAL 
PRESSURE 

TRANSMITTERS 
D-SERIES

TEMPERATURE
D-SERIES

Zone 2
Gauges Requirement

Assessed for 
Hazardous 

Area

PRESSURE- 
OPEN FRONT

Ax
3700

PRESSURE- SOLID 
FRONT

AS

DIFFERENTIAL 
PRESSURE

DA
3700

TEMPERATURE
Gx

3700

All with or without 
contacts

Switches Intrinsically 
Safe and 

Flameproof

PRESSURE
SENTRY 

INDUSTRIAL 
COMPACT

PERFORMANCE

DIFFERENTIAL 
PRESSURE 
SWITCHES

SENTRY
INDUSTRIAL 
COMPACT

PERFORMANCE

TEMPERATURE
SENTRY

INDUSTRIAL 
COMPACT

PERFORMANCE  

Transmitters Intrinsically 
Safe and 

Flameproof

ANALOGUE 
PRESSURE

D-SERIES
387

ANALOGUE
DIFFERENTIAL 

PRESSURE 
TRANSMITTERS 

D-SERIES

SMART “HART” 
PRESSURE

D-SERIES
2HT

SMART “HART” 
DIFFERENTIAL 

PRESSURE 
TRANSMITTERS 

D-SERIES

TEMPERATURE
D-SERIES

Below is a quick reference guide of each area classification used and the most suitable 
products in the Delta Mobrey range for each area:



Delta Mobrey Limited
Hudson House, Albany Park, 
Camberley, Surrey, GU16 7PL, UK
Tel: +44 (0)1252 729140
Email: sales@delta-mobrey.com

Delta Mobrey Italia
Via Citterio 2, 20010 Santo Stefano
Ticino, MI, Italia
Tel: +39 02 97274096
Email: europesales@delta-mobrey.com

Delta Mobrey USA
13370 Telge Rd. #704
Cypress, TX 77429
United States
Tel: + 1 713 425 6352
Email: americasales@delta-mobrey.com

Delta Mobrey Malaysia
19-1 Jalan Wangsa Delima 12 D’Wangsa,
Wangsa Maju, KL 53300 Malaysia
Tel: +603-4144 2673 / 2674
Email: malaysiasales@delta-mobrey.com

Delta Mobrey China
Room 1407, Building A,
No 16 of Rong Hua South Road
Economic and Technological Develop Zone
Yi zhuang, Da Xing District, Beijing 100176
Tel: +86 (0)10 59767200
Email: china@delta-mobrey.com

Delta Mobrey
Central Asia, Middle East & Africa
Tel: +44 20 8144 1810
Tel: +44 77 68553 124
Tel: +44 78 37097 664
Email: mideastsales@delta-mobrey.com

Delta Mobrey has a worldwide network
of trained and fully supported
representatives in over 50 countries.

For more information...

Delta Mobrey Ltd. has a global network of global offices and authorised
partners. For more information, technical support or queries, please
contact your regional Delta Mobrey office, or visit our website.

www.delta-mobrey.com


