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President’s message

Hello everyone, and a warm welcome to the Christmas Newsletter.

We are now back up and running after the Pandemic that rocked the world: social distancing and constant wearing of
masks seems a distant past, but we must be mindful that Covid has not gone away. After the jabs it is, thankfully, not like
it used to be and life is slowly getting back to some normality.

Following the AGM in September we have had a full programme of talks that have been attended, on average, by 32 — 33
members and guests. The hard work of my fellow Committee members also means that we have had things ‘up our
sleeve’ should something have to be changed at the last minute, as was the case in October, when our speaker was
unavoidably not available a few days before the event.

I then had another curved ball thrown at me when the Windsor Hotel, the venue for our Christmas Lunch for many years,
announced their closure. So, the hunt began for a new location. This has ended up to be the Roundabout Hotel in West
Chiltington, and in early December we will experience for the first time what they have to offer. The numbers are up on
previous years, so we look forward to the event with interest.

Next year our programme of talks continues, but help is still needed. As in all organisations, a few do a lot and there are
still spaces on our committee if you wish to join in to help form the association into what you want it to be.

I would like at this point to thank all the existing committee members for the help and support they have given me in
arranging all the talks: this takes a lot of planning and phone calls to get the ‘correct people’.

Finally, may I wish you and your families a very Merry Christmas and a Happy and Healthy New Year, and look forward
to the continuing support of all of you who keep our association up and running.

George Woollard

President
December 2022
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PROGRAMME OF EVENTS December 2022 — April 2023

8th Dec Thursday Christmas Lunch at Roundabout hotel, West Chiltington

13th Dec | Tuesday Talk — The design challenges of building modern lifeboats for the
15" Dec | Thursday gyflf_ele — at Spotted Cow, Angmering

29" Dec | Thursday Coffee — with Partners at Swallow’s Return

10t Jan | Tuesday Talk — The TT races from an engineering perspective

19" Jan | Thursday Coffee — at Spotted Cow, Angmering

26" Jan | Thursday Coffee — with Partners at Swallow’s Return

14" Feb | Tuesday Talk — Military Target acquisition

16" Feb | Thursday Coffee — at Spotted Cow, Angmering

23" Feb | Thursday Coffee — with Partners at Swallow’s Return

14" Mar | Tuesday Talk — HS1, Crossrail and HS2 from a traction power perspective -
16" Mar | Thursday I:Efcf:ee — at Spotted Cow, Angmering

30" Mar | Thursday Coffee — with Partners at Swallow’s Return

11%"Apr | Tuesday Talk by Dudley Hooley — subject TBC

20" Apr | Thursday Coffee — at Spotted Cow, Angmering

27" Apr | Thursday Coffee — with Partners at Swallow’s Return

All Talks and Meetings will commence at 2.30 pm and are held in the Pavilion, Field Place, Worthing unless another
venue or time is indicated. Timings for visits and outings will be as printed in the detailed description of the activity.

Coffee mornings commence at 10.30 am.

We have noticed that the number of members attending our coffee mornings has declined recently. To enable us to

continue to offer these coffee mornings, please support them, and in the case of the one at the Swallows Return, please
encourage your partner to come along as well, as it is a very good opportunity for partners to meet each other in a relaxed
setting.

We apologise for only being able to publish a very short list of our forthcoming events. As you know we sometimes have
to cancel/rearrange talks and visits, often at short notice. We do try and inform our members of late changes to our
programme by email, but suggest that members should increasingly rely upon our website for up-to-date details of
events.

Website of the RCEA

Our website, www.rceasussex.org.uk carries the very latest information on all of our events.

New Members and Speakers for Talks

The RCEA needs new members and speakers to ensure that we can continue as a thriving organisation. Please think of
appropriate people you know and encourage them to come along to our talks and hopefully join the RCEA.

We also need more speakers to give talks to us on Tuesday afternoons from September to March/April. We are aware
that many members have the knowledge from their working careers to provide interesting talks. If you are willing to give
a talk, please let us know. Speakers from outside organisations are increasingly harder to find and often seek payment for
their services.
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New Members

A. Allison, BEng CEng CEnv MCIWEM MICHT Arundel, West Sussex

R. Arthur, CEng, MIET Storrington, West Sussex

J. Eaton, BSc (Eng) Shoreham by Sea, West Sussex
M. Phillips, BSc Eng, (was MIEE and CEng) Shoreham by Sea, West Sussex

RCEA Insurance

Members need to be aware that the insurance policy that the Association holds is solely for the protection for the assets
and liabilities for the Association as an entity. The policy does not provide cover for personal injury or loss to individual
members. Members attend the Association's events at their own risk; although under some circumstances there may be
some cover from the insurance arrangements of the venue owner.

Newsletter Entries

If you would like to provide an article for inclusion in a future newsletter it would be very welcome as we are always looking
for new material in addition to reports on previous talks and visits/outings. From feedback from our members, we know that the
newsletter is particularly appreciated by those who are no longer able to get to our meetings and visits, so if you are able to
contribute in this way it would be much appreciated. Articles should preferably be Microsoft Word documents, although we can
usually convert both text and pictures (even photographs) into a suitable format. Accompanying pictures are best supplied as
separate files which will be embedded within the text during editing.

Brief Detail — Talks, Outings and other activities January 2023 — March 2023

Talk

Tuesday, 13" December 2022 — The design challenges of building modern lifeboats for the
RNLI

lain Wallbridge BEng (Hons), CEng, MRINA, MSNAME, Senior Naval Architect, RNLI, West
Quay Road, Poole, Dorset, BH15 1HZ

Modern lifeboats have to be capable of safely and reliably operating in the most extreme of natural environments.

In addition to these obvious challenges, RNLI Engineers have to consider social, legislative and organisational challenges
when designing new RNLI equipment.

This presentation will describe some of the challenges faced by RNLI engineers when designing lifeboats and their
launching systems for operation around the coastlines of the UK and Republic of Ireland.

lain will also discuss the recently announced life extension programme for the Severn Class lifeboat, which is the RNLI’s
largest craft.

Talk
Tuesday, 10" January 2023 - The TT races from an engineering perspective
Malcolm Hind - member

TT stands for Tourist Trophy and the TT races are held each year on the Isle of Man, or to give it its correct Manx name,
Ellan Vannin.

In this talk, the speaker will look at the technical innovations that motorcycle manufacturers introduced to make their
race bikes more competitive. Many of these developments eventually found their way onto the motorcycles that you can
buy today.

Malcolm has a past career in the automotive industry and has always had an in interest in two wheels which he has ridden
all over Europe, has attended the TT and has worked at Honda’s R&D centre in Japan.

He will cover developments from the very early days when the TT started in 1907, to the present day where lap speeds

and machine reliability have advanced enormously, due to both the technology of the machines themselves and to the
major course improvements introduced on the island over the last 100+ years.
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Talk
Tuesday, 14" February 2023 — Artillery Target acquisition
Eddie Bridges, BSc (Hons) Environmental Management - member

Our speaker began his career instructing in the Royal Artillery as a Staff Officer, and has served in the UK, Germany,
Sarawak and Oman. Later he became responsible for Environmental Protection within the MOD.

He will give a brief history of the gun from before the discovery of gunpowder right through to the present day, and the
subsequent need to acquire targets.

The use of artillery became a major feature of the First World War. There was still a siege mentality with opposing forces
dug in using bombardment to wear down the enemy, destroy his facilities, cause casualties, crush morale and
subsequently destroy his ability to fight the war. He will also discuss the advent of “Air Spotters”, “Flash Spotting” and
“Sound Ranging” during that war.

Target acquisition technology remained fairly static until the early 1960's when radar was introduced to locate enemy
mortars, and drones first came into service. He will discuss methods used, deployments and improvements in Sound
Ranging technology which was introduced in the late 1960's. Jet-assisted take off drones with pre-planned flight paths
were introduced in the early 1970's. He will conclude with a look into the future of gun-locating radar and free-flight
drones.

Talk (TBC)
Tuesday, 14" March 2023 — HS1, Crossrail and HS2 from a traction power perspective
Louise Moore and Davor Vujatovic

Ms. Louise Moore and Dr. Davor Vujatovic will present on their experience in the design and delivery of brand-new AC
railway projects in the UK over the last 20 years, in particular HS1, Crossrail and HS2.

Initially an overview of each project will be presented, then the technical challenges associated with large and dynamic
single-phase loads on three phase networks explored in more detail. Finally, they will consider some ‘lessons learned’
focusing on the testing, commissioning and energisation of these systems.

Reports

Talk and AGM

Tuesday 20" September 2022 - Eastleigh Locomotive Works
Colin Boocock

Colin began his talk by explaining how
Eastleigh Locomotive Works came about.
Originally the whole of the South East railway
network was served by one works at Nine
Elms on the outskirts of London, but as can be
seen from this picture on the right, taken pre
1909 in the machine shop, it was very
congested and somewhat dated with machines
being powered by overhead line-shafts.

Al

More significantly, it was not very centrally
situated to serve the South East rail network,
so a new works was built in a more
convenient location at Eastleigh and opened in
1909, followed by the closure and transfer of
the workforce from Nine Elms.
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The picture below shows the new works at Eastleigh in 1910 with the four erection shops on the left of the picture.

Eventually Southern Rail took
over the Eastleigh works.

During the Second World
War, much of the works were
given over to the manufacture
of armaments, including
landing craft and Howitzers as
shown in the picture on the
right.

In 1948 British Rail took over
management of the works.

Colin started work at Eastleigh
in 1954 and explained that in
its early days, Eastleigh had a
drawing office to prepare
modifications for steam
locomotives, although the
actual engines were
manufactured elsewhere.
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The following two pictures show a panorama view of this busy works in 1960 (top picture) and the casting shop (bottom
picture) in the same year. Castings of up to 2.5 tons could be produced at Eastleigh.

10302 |y

During the 60s steam was beginning to give way to diesels and the Beeching report, published in 1963, resulted in a
considerable reduction in the scale of the entire railway system.

In 1962 BR Workshops were set up to manage 31 works across the UK, and Eastleigh was provided with a new test
house for diesel-electric locomotives.
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The two pictures below show the Erection shop (left) and the layout of the Carriage Overhaul shop (right), both taken in
1966/67.

Initially the carriage overhaul process had 44 stages and included some wooden frames made from teak.

The iron foundry was closed in 1964 and by 1965 hand painting had been largely replaced by spray painting. The last
steam locomotive left the works in December 1966 and in 1967 the number of overhaul stages were halved to 22.

Colin showed pictures of commutator repair of traction motors and rewiring of armatures. During this same period,
BREL undertook a review of all workshops and reduced the total from 15 to 8, with Eastleigh being one of the survivors.
Overhaul of Multiple Units began at the works, which were then privatised and became part of Wessex Train Care.

Eventually the facility was acquired by Alstom in anticipation of receiving a major contract, which they unfortunately
lost to Siemens, and the two pictures below show the last refurbished EMU leaving the works in 2006 (left) and the
empty No4 bay in the same year (right).

The future for Eastleigh Locomotive Works looked quite bleak, particularly after the auctioning of most of the plant and
equipment by Alstom.

Fortunately, a ‘White Knight” called appropriately Bruce Knight took over the management of the site leasing space to
store and repair locomotives. This resulted in the works remaining open.
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Freightliner
started to hire
the facility and
in 2009 the
centenary event
attracted some
18,000 visitors.
The picture on
the left shows
work taking
place on Colas
Rail
equipment.

Knight’s
Railway
Services Ltd
were ultimately
bought out by
Arlington Fleet
Services and
are now used
by Siemens for
overhauls.

Our thanks to Colin for an interesting talk on the Eastleigh Locomotive Works.
Malcolm Hind

Talk

Tuesday 11" October 2022 — Ammonia (NH3), a Future Fuel for Commercial Power Units
Jean-Pierre Pirault

Our speaker, Jean-Pierre, is an engineer with an extensive career in the automotive industry, and although retired, is
currently operating Sirius Powertrain Ltd, a small locally-based R&D company working on engines, compressors,
mechanisms, and evaporative cooling, which he also discusses at the end of his talk on Ammonia.

He also stated that the foils shown during the talk are for the eyes of members only and must not be reproduced or used
outside the confines of the Newsletter and RCEA (Worthing) members. Some have been taken from public domain
documents with references to their ownership and source, but without copyright permission. In case of any issues with
this restricted publication, the copyright owners should contact the author, namely jppirault30@gmail.com.

Members are asked to treat this limitation rigorously so that we can claim to have taken all reasonable steps to prevent
proliferation.

Ammonia (NH3), a Future Fuel for Commercial Power Units
Jean-Pierre began his talk by explaining that it is likely that ammonia would only ever be used as a fuel for commercial
applications in, for example, agriculture, marine use, and auxiliary power units where its use can be tightly controlled due

primarily to its toxicity.

It could also be used as a fuel source for fuel cells as it is carbon free.
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As we are all
aware, in order
to reduce global
warming, the
world must
reduce its
dependency
upon carbon-
containing
fuels, and he
presented the
table on the
right showing
the world’s
continuing use
of
hydrocarbons.

(AnEJisan
ECA Joule,
which is 1018
Joules.)

The Energy Challenge

Table 1: Primary energy and renewables capacity, 2019

s

Energy source Units World China USA India UK
Qil EJ 193.0 279 37.0 10.2 3.1
Natural gas EJ 141.4 1.1 30.5 2.2 28
Coal EJ 158.0 81.7 11.3 18.6 03
Total fossil fuel EJ 4924 120.7 788 31.0 6.2
Actual delivered wind EJ 5.1 1.5 i B 0.2 0.2
Actual delivered solar EJ 2.6 08 0.4 0.2 0.0
Nuclear EJ 249 3.1 7.6 0.4 05
Hydro EJ 37.7 13 24 1.4 0.1
Other* EJ 213 43 44 0.8 0.8
Total primary energy EJ 584.0 141.7 94.7 34.0 7.8
Total electricity generated EJ 97.2 270 15.8 56 12

Source : Global Warming Policy Foundation, Briefing 55, 2021

Electricity accounts for 17% of world energy production

OSP Engines Ltd - NOT to be REPRODUCED outside
Worthing RCEA

— —

Although the long-term goal is to get to net zero carbon, including a target of limiting the global temperature increase to
1.5°C, achievement of this goal will have significant consequences, including increases in energy, carbon footprints and
use of both common and rare materials.

UK Energy Supply for Net Zero by 2050

Rampion :

116 turbines, 70 km 2

1
Ak

USF engines wd
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Worthing RCEA

inkley Point C:
~ 10 years construction

oRE

engines

Either > 40 nuclear power
. stations, i.e. > 1.5 per year

There is no one
solution to
achieving this goal,
and all potential
solutions involve
trade-offs.

As an example of
some of the trade-
offs, Jean Pierre
showed the
situation in the UK
if we were to rely
solely upon green
sources for our
electricity as
shown in the
picture on the left.
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UK Material for x10 Wind Turbine Capacity -

Staying with ;
wind engines
turbines ftor Material Million tonnes
a moment,

the picture Steel 32

on the right Concrete 150
shows the

materials Copper s
required to Rare earths 0.014
construct 10 Fibreglass 2.1

wind " oz

turbines — Other plastics and aluminium 28

just imagine

what would Source : Global Warming Policy Foundation, Briefing 55, 2021

be required Implication: enormous net carbon increase, globally, in
Iﬁg nl18’000 of order to realize electrical energy assumptions for COP26

Ammonia may form part of the solution, but even here there are many obstacles to be overcome as our speaker now

discusses.
Green Ammonia Production - .
25 /
e Typo!
el Air
3@: Seperation unit —— Nitrogen (N, '
= Green Ammonia
& ()
% Ammonia
Electrolysis ——> Hydrogen (H,) 5ynthesls
Renewable energy i Aessaees
@ Heated catalyst

Water
Source : Stamicarbon, Netherlands, https://stamicarbon.com

Also: Norway, https.//info.topsoe.com> green-ammonia , https://yara.com>corporate-
releases/green-ammonia etc

Ref: https.//royalsociety.org/topics-policy/projects/low-carbon-energy-
programme/green-ammonia/

Implication: high energy input...high costs...but a safe
transportable, fuel available ca.2025

thing RCEA —

Ammonia is still
produced industrially
today by the Haber-
Bosch process and is
predominantly used as
an intermediary in the
manufacture of
fertilisers and
explosives. The
process is not itself
green, but much
research is underway to
generate ‘green’
ammonia by
electrolysis as shown
right. There are
however significant
cost problems to
overcome, and
commercial production
of green ammonia is
not expected to begin
before 2025.

Even when we are able to produce green ammonia commercially, its use as an alternative fuel source is not straight

forward as the table overpage shows.

10
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Commercial Fuels Characteristics ﬁ
Alternative fuels

Properties
Energy storage Specific Eneray | Required | Supply - Injection . 4o ke Emission Reduction | -CV/KarEIr
tvpe Energy Denslty Tank pressurs  pressure Compared To HFO Tier I Stoichiomet.’ Wh
YP Mykg  MJL | Volumem®® |  bar bar MJikg y
MGO 427 369 1000 7-8 550 s0, NO, co2 | PM 3 not 10
e s 2 1802 300 300 90-99% | 20-30% | 2% | 90% 29 bar?
i a75 17 2099 380 B0 T | 050N Ton | 0% 3
lpaesherd peliveam gis o i % - T R T .
e g o 46,0 235 1527 53 800-700 T00% | 10-18% |13-18%| 0% 3
Melharol 169 1528 2072 500 90-97% | 30-50% | 1% | 90% 33
Ammonla ? 1 - e o -
s 52} 18,6 15 3121 < 83 600-700  100% . >95% | >90% 3,1
g 120 25 4223 - 1.7 et ey b
(liguid -253 °C) .
17 GiAon 2 1000 M7 fank for MGO. A0CW0A SpAce fOr IRSWATIoN [5 ot calcwiaied for M 200UE ANaram. Al prossure Vaikes Qved a nigh prossare Desel mjeeiion s :*':’uw
e Ll
e/l foaenkes (- 184 el asvabiienf iengacinne o . ool
TONERR AR s 0Tz [V of tike nixfure | urdrics THiS e iwkan s ol ey refessed U
Jul OF Ll ngneS 7 (TS OF COMIONESETUN WARTES, LU gy maltiny, 2o, cen slzy unnanged for ail the fuels un e iis! g
Ammdnin
. o i i
Comparison of storage volume for the same energy P -l L i3
g - . Toe i Fant
amount and additional space for cylindric shaped  oea == x8os o
: edhine = A e
tanks of cryogenic fuels e her . » _
Ugid a—f—p Corpossd
MAN Energy Balutions Pub:: Sepiembe 2222 1

OSP Engines Ltd - NOT to be REPRODUCED outside

Worthing RCEA =
As can be seen from the above table, compared to Marine Gas Oil (MGO), ammonia has a much lower energy density
and requires about 3 times the storage volume. It should also be noted that hydrogen, although having a higher energy
density than MGO, requires even larger tanks for its storage.

Ammonia has another significant problem when used in an ICE engine, that of getting it to ignite as can be seen from the
table below.

Future Fuel Characteristics

Table 1. Ammonia properties and comparison with other fuels at 300 K and s
0.1 MPa. unless stated otherwise. Data from [5-7].
Species Ammonia|Methanol|Hydrogen |Methane Gasoline
Formula NH;3 CH;0H |[Ha CHy =
Storage Liquid |Liquid |Compressed|Compressed |Liquid
. Storage
3 3
D’fﬁ Cu’l,l; to temperature (K) w0 o0 300 g 00
’gmte' !1 Slow Storage pressure 5
tart of 3 1.1 0.1 70 25 0.1
S \ (MPa)
combustion (@ storage
@ 2 X 7
’chd&ions (kg.or) 600 784.6 39.1 187 40
LHV MJkg) 18.8 19.9 120 50 445
Lavis vowg 0.07 0.36 3.51 0.38 0.58
(m.s™)
Auto-ignition 930 712 773-850 |85 503
temperature (K)
ani-naminn 119 |>100 120 90-98
Number
FL in air (vol. %) [15-28 6.7-36  |4.7-75 5-15 0.6-8
OSP Engines Ltd - NOT to be REPRODUCED outside
Worthing RCEA —

11
Session 2022/23 No 1 December 2022



Ammonia as a Fuel; general info

* Toxic; liquid, above certain concentrations, will burn skin; ﬁ@s
fumes will cause nasal irritation & breathing difficulties

* Odour is readily detected, even at low ppm and some distance
from source; this usually provides a cautionary warning

* Aqueous ammonia, as urea, sold as AdBlue at filling stations

* Liquified at ~10 bar, ca 25°C ambient; similar storage to LPG;
industry well established for distribution

* High auto-ignition temperature; lower fire risk than diesel

* Very slow laminar flame speed; difficult to burn in ICE without
special measures.

Despite the
hurdles, research
is ongoing to
overcome the
ignition problems
associated with
ammonia,
possibly by
doping with low
concentrations of
hydrogen, and
reducing the
concentrations of
NOX in the
exhaust.

Jean Pierre
concluded this
part of his talk by
presenting the
information on
the right as a
summary of
ammonia as a
fuel.

He then turned his talk over to Opposed Piston Engines with which he has had a close connection over many years.

Opposed Piston Engines

Jean Pierre introduced the Opposed
Piston (OP) engine shown on the

right. What is an Opposed Piston Engine?

The engine has no cylinder head as
in a conventional ICE engine, with
the combustion chamber being

formed between the tops of the two

opposed pistons and the cylinder
sleeve. Inlet Air piston

Fairbanks Morse
38 8%D

In the illustration shown the upper Lt

piston provides the combustion air

and the lower one deals with the injector
exhaust gases. Both pistons provide

power and the two crankshafts are

geared together such that the engine

is a two stroke with one power

stroke every revolution. Exhanss pston

Air and exhaust gases travel
through the engine via ports in the
cylinder sleeve which is
covered/uncovered by the piston
skirts.

12

WP

engines

air crankshaft

Fuel
pump(s)

exhaust
crankshaft
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Historic OP Engines

* JU-88 + Junkers Jumo 205

Chieftain Tank + Leyland L60

Although the OP engine is probably not very
familiar to the majority of automotive engineers, it
has a very long history in marine use, stationary
engines and even in locomotives as shown in the
illustration on the left.

Readers will have noticed the reference to the
American company Fairbanks Morse in both
pictures of the OP engine. This company was one
of the early pioneers in the development of this
engine, originally introducing early versions of it
in 1939 for use in submarines.

GKN Sankey FV432 + Rolls Royce K60

What

is an Opposed Piston _Engine?

As with all two stroke engines, the inlet

air/gas mixture needs to be pressurized in

order to scavenge the combustion chamber
blower

of exhaust gases.

Pressurization can be accomplished in a

number of ways, and the illustration on the

right shows the system used by Fairbanks

Morse using a Roots blower gear-driven

from one of the crankshafts.

Crank to
crank drive

There are alternative methods, and our
speaker went on to discuss some current
experimental work that he himself is
involved in based upon a stepped piston
engine.

Stepped Piston Engines

What is an OSP Engine?

OSP =
Stepped Piston + Opposed Piston Engine

Session 2022/23 No 1

Scavenge air

W SCAVENGING AIR
STARTING AIR
FRESH WATER
FUEL OIL

W EXHAUST GAS

oM

engines

Jean-Pierre showed on the right some of the
internal components of a stepped piston engine
and in fact circulated some actual component
parts for us to examine during his talk. The
piston has two sets of piston rings of very
different diameters, the larger one being used
purely for compressing the air/fuel mixture for
subsequent transfer to the cylinder.

Apparently getting small batches of such
prototype pistons manufactured to the required
tolerances is proving quite difficult.

13

December 2022



The illustration on the right shows how a stepped
piston could be incorporated in a twin cylinder OP
engine.

The speaker discussed more details of how such an
engine could be adapted to burn fuels other than
Marine Gas Oil (MGO, including ammonia which
readers will recall has particular issues associated
with its higher ignition temperature and low
laminar flame speed.

He discussed potential solutions to the use of
ammonia including adaptations to the top of the
piston to induce swirl and a squish area to raise the
compression ratio locally in order to encourage
combustion to start.

In this slide on the right, Jean-Pierre listed the
potential benefits that an OP engine could provide
for future fuels.

Session 2022/23 No 1

OSP Suitability for Future Fuels

View of Opposed Pistons with Power Cylinder Removed

.

Inter piston 5‘
combustion
chamber

The picture on the left shows
the current prototype engine
on test at the premises of OSP
Engines Ltd.

— -

engine

OSP Advantages:

14

High compression ratios with acceptable combustion
chamber shape (smaller dead volumes than 4-stroke)

Large peripheral access for ignition, injection and
prechamber systems

Highly flexible charge motion; radial and axial air movemen
variable with piston position

Lowest surface area/volume ratios, lowest heat loss
(bore/stroke ~0.4/1 versus 4-stroke~0.9/1)

Double rates of expansion vs conventional because of two
expanding pistons (faster combustion)

Better exhaust diluent control because of larger port timing
overlaps vs 4-stroke & other 2-strokes (infernal EGR)

NOT ¢ tsid
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2022 onwards: OP Efficiency Potential

Our speaker concluded his talk
with a prediction for the future
shown left.

oRe

engines

“An opposed-piston engine with hydrogen combustion
could well provide the best known thermal efficiency
from a reciprocating engine, with the potential to
match the in-vehicle efficiency of a hydrogen fuel cell.
If so, it is a valuable potential option for long haul
transit in our quest for sustainable transportation.”

James Turner, MEng, PhD, CEng, FIMechE, FSAE, was Professor at University of Bath,
now Professor of Mechanical Engineering Clean Combustion Research Center King

Abdullah University of Science and Technology, Saudi Arabia

OSP Engines Ltd - NOT to be REPRODUCED outside
Worthing RCEA

Following this talk, our attention
has also been drawn to an article
in the November 2022 edition of
Electric and Hybrid Marine
technology international
magazine, stating, inter alia,
‘Maritime classification society
Lloyd’s Register has been
selected to undertake feasibility
studies in the Pilbara region of
Western Australia into the
potential use of clean ammonia
at ports in the area to refuel
ships’.

Clearly this is seen as a subject
worthy of further investment for

-—_ A -
potential marine use.

We are very grateful to our speaker, Jean-Pierre, who stepped in at very short notice to provide us with such an

interesting and wide-ranging talk.

Talk

Tuesday 8" November 2022 — Geology Investigation Practice

Roger Smith

Members will recall that this is the second time that we
have welcomed our speaker, Roger Smith, to the RCEA. He
is a Chartered Geologist with a specialism in Engineering
Geology, Contaminated Land & Remediation. He worked
for Southern Testing in East Grinstead for many years, and
has also spent some time in Hong Kong and other
countries.

Roger explained that Southern Testing, employing some 27
professional engineers and 12 field engineers, has extensive
expertise in this field and also operates a very well-
equipped Geotechnical laboratory as shown on the right.

15
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GEOTECHNICAL LABORATORY

BHI0@ 435

ESouﬂ'\ern Testing & -‘sﬂ_ansulr s Hemcdiat

Although no two projects are the same, the general
approach is to start with a desk study of existing
site information, often using OS maps which in
some cases go back to 1860, followed by the
digging of trial pits and bore holes to more
accurately measure ground conditions, and then to
carry out additional testing as dictated by the
findings so far.

All of the work has to be executed in accordance
with a number of standards and published
guidance, which Roger described in his talk.

Shown left is one of the smaller boring machines,
capable of deployment in cramped sites.
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Roger then talked about typical
timescales (see slide right) for the
various phases of a project,
culminating in the issue of a detailed

report to the client, often containing Time Required for Investigations & Testing ML
suggestions for further work
dependent upon the initial findings » Desk Study: 1-2 weeks

and the nature of the intended

; + Site Investigation: 1-2 weeks to get on site; Fieldwork 1
construction on the land.

week; Lab testing 2-3 weeks; Reporting 1-2 weeks. Total

. . . 5-8 weeks.
One of the first considerations in any o ) )
construction project is the size and » Contamination Suite tests: 6-12 working days
type of foundations required, and he » Waste Acceptance Criteria tests 6-12 working days.

tabled the two slides below showing

the choice of foundations and the

effect of settlement on this choice.

Surcharging involves pre-loading the

ground prior to commencing &S Southern Testing s
construction to encourage the ground

to settle. It may take many months to

achieve stability under the imposed

pre-load.
Foundations Mscms Satilsments s o
* Sl A Speadtiouniin * Foundations: usually need to be less than 25mm
* Saft Groung: Plles: Vibes, ¥CL * If more than 25mm consider Piles, Vibro, surcharge
' Miads Brodncy Pliss, Viblo, V0T * Made Ground & Alluvium: Where piles used consider settlements
« Solution Features: Reinforced Foundations of ground which has not been piled. If settlements are high
(cruiciform pattern, possibly some grouting) consider how to reduce settlements e.g. ground treatment,

surcharging, timescales are important.

« Cambering: Reinforced Foundations, grouting . . .

* Mining: Coal Measures (Bristol, Somerset, Midlands), Chalk

« Stiff Clay: Shallow fnds deepened near trees, (Dartford, Welling, Chiselhurst, Pinner, Reading, Hatfield, Thetford,
Piles where deeper than 2.5m or > 3 storeys. Norwich).

* Unstable Clay Slopes: Piles and deep drains

= : - -
E= Southern Testing E= Southern Testing

In cases where it is suspected that ground
conditions may constitute a problem,
Dynamic Penetrometer tests are carried
out by counting the number of blows
required to sink the instrument’s head into
the ground by 100mm.

: i ST Consult
Dynamic Penetrometer Test Plots =

The standard instrument consists of a
hardened conical tip, standard diameter
steel rod and an 8 Kg hammer which is
dropped from the top of the rod against an
anvil to advance the tip into the ground.

Il Southemn Jesting

bt Bl et i A series of test plots are shown on the
slide on the left.
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Roger then re-introduced us to the subject of Solution Features (or dissolution features) where surface water runoff,
which is slightly acidic, has discharged into and dissolved the underlying chalk (calcium carbonate). Following this the
dissolved zone becomes infilled with loose soils which, if inundated, will subside.

Avreas of high risk often occur where there is a cover of clay strata, including most areas where Chalk outcropped.
Sussex, in particular near Chichester, is regarded as a high-risk area.

The pictures below show how such features develop (left) and the results at the surface (right) when subsidence does
occur.

Swallow holes Dissolution
sinkhole

Dissolution Collapse Subsidence
i i sinkhole
Mdaned Sinslicle Dissolution

disconlinuities pipe

Surface water

Dissolution
pipes

High permeability soil or rock Low permeability soil or rock

ic il ion of ion feature lypes developed in calcium
carbonale rich chalks (based on Applied Geology, 1993)
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Roger concluded his talk by covering landslips, where whole sections of land move (see graph below), often during
periods of heavy rain, sometimes causing significant damage to any buildings in their vicinity. The pictures below show
on the left the cause of the Frankland village landslip, and on the right, the resulting damage to houses.
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The speaker’s talk raised a number of questions from the audience which Roger answered after the break. We are very
grateful for such an interesting talk on this subject and thank our speaker for both visits to the RCEA.

Malcolm Hind

End of Newsletter
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