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EXECUTIVE SUMMARY 
 

Led by Transport for London, the 2-year project to develop and launch a Multi-Modal Refuse 

Collection System (MMRCV) for London forms a best practice study supporting part of the 

óFreight data, modelling and best practiceô workstream and the delivery of projects in the 

óLondon Freight Plan, Sustainable distribution: a plan for Londonô1.  

 

As a result of the project a new vehicle ï the Multi-Modal Refuse Collection Vehicle 

(MMRCV) ï has been designed, built and trialled on collection rounds in London to: 

 Assess its effectiveness, on street, in comparison with the currently used Refuse 

Collection Vehicles (RCVs). 

 Assess the effectiveness of the MMRCV as part of a waste collection and transportation 

system combining road, water and rail transport modes. 

 Identify the economic and environmental benefits that could be realised from adoption of 

the vehicle as part of a multi-modal waste management system. 

 

 

The defining characteristics of the 

MMRCV are that it combines a low 

rave height rear loading facility with a 

sealed, demountable container into 

which waste is loaded and which 

supports multi-modal operation. 

 

The development project comprised 3 

phases: 

 

1. Evaluation of existing, commercially available vehicles and their suitability for London.  

Development of a bespoke vehicle specification and selection of a manufacturing partner 

ï HN Logistic Systems ï via competitive tender. 

 

2. Vehicle design and manufacture, including limited on-street trials in Germany and the UK 

after which a series of modifications were made to improve efficiency. 

 

A full technical evaluation followed, with the vehicle tested beyond normal operating 

limits to expose any weaknesses and allow final modifications. 

 

3. Operational trials:   

o Road trials, with the vehicle completing actual waste collection rounds in the 

London Borough of Bexley and compared to performance on the same rounds by 

Bexleyôs standard vehicles. 

                                            
1
 Transport for London, November 2007. See www.tfl.gov.uk/freight for web copy of the London 

Freight Plan. 

http://www.tfl.gov.uk/freight
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o Waterways trial assessing the feasibility of loading MMRCV containerised waste 

into SmartBarges for water transport.  A number of existing studies also support 

the waterwaysô case showing that transport of waste by barge would deliver 

financial and environmental benefits. 

o Rail trials assessing the potential for the transfer of containerised waste to rail 

carriages at the Waste Recycling Groupôs (WRG) Hendon depot.  

 

The work completed to date has demonstrated that the MMRCV would provide an effective 

replacement for the RCV as a key component in a waste collection and transport system.  

The identifiable benefits are: 

 Reduced road miles with full containers swapped for empty ones close to collection 

rounds, and transport of multiple full containers to final destinations by barge 

(waterways), road or rail. 

 Reduced CO2 emissions from reduced road miles. 

 Reduction of vehicle fleet size, achieved via: 

- Faster loading speeds 

- Two collection rounds per day 

- Effective collection of multiple waste streams (domestic, paper and card, plastics 

and green) 

 Capital and operating cost savings, via: 

- Reduced vehicle fleet 

- Reduced road miles 

- Direct transfer of sealed containers to water or rail transport which eliminates the 

need for waste transfer stations and ódoubleô handling of waste 

 

The projected cost savings are likely to outweigh the investment that will be required in 

handling equipment and waterways and rail infrastructure to optimise the use of the 

MMRCV.  The MMRCV will also bring substantial environmental benefits. 

 

It is expected that more detailed operational trials with the MMRCV collecting domestic 

waste, green waste and recyclates, and working with barges and trains will further reinforce 

the case for its adoption in the capital. 

 

As a result an MMRCV has been developed which: 

 Shifts waste handling, and management, into the mainstream freight arena as a 

logistics issue rather than a discrete transportation problem. 

 Collects waste in sealed containers which can be demounted from the vehicle 

chassis rather than the fixed-body design of the Refuse Collection Vehicles (RCVs) 

currently deployed in London.  

 Is rear-loading rather than existing MMRCV models which are loaded from the front 

or side into a compactor unit behind the vehicle cab. 

 Is designed to meet the challenges of the unique operating environment of Greater 

London ï narrow and congested streets and the obstacles presented by on-street 

parking.  

 Offers the opportunity to realise the potential offered by multiple transport modes ï 

transporting full waste containers by road, rail and water. 
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The project has identified key steps that could be taken in enabling MMRCV adoption to 

provide a more sustainable solution to meet Londonôs particular needs, and these are: 

 

 Detailed operational trials with rail borne transport options, which would need to 

include further modelling and cost-benefit analysis on waterborne options as well; 

 Establishing a partnership, combining political support with the likely beneficiaries of 

an MMRCV-based waste collection system; 

 Securing funding to: 

o Undertake detailed modelling; 

o Pioneer an extended logistical trial with a óBeaconô Borough; 

 The manufacturer to begin marketing the vehicle. 

 

This report records the stages of the MMRCV project to date ï through design, development 

and testing ï drawing conclusions and providing recommendations for adoption and 

application of the vehicle in waste collection operations throughout Greater London.  Also 

referenced are the political, strategic and legislative drivers which make the MMRCV 

apposite to the current and future waste management needs of the city. 
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INTRODUCTION 
 

Over the past two years Transport for Londonôs (TfL) Freight Unit, has led the development 

of a new vehicle for municipal waste collection in London.  The resulting prototype Multi-

Modal Refuse Collection Vehicle (MMRCV) builds on existing MMRCV technology ï a 

vehicle with a waste container that can be demounted when full and replaced with an empty 

one ï with design innovation to ensure the operational challenges presented by the streets 

of Greater London can be met. 

 

The project was stimulated by a pilot study into the potential of MMRCV technology carried 

out in 2003/4 in the London Borough of Hackney which involved the use of road-based 

vehicles (MMRCVs) for waste collection and canal barges for the transfer of full container 

units to an energy from waste (EfW) power generation plant by the River Lee Navigation at 

Edmonton. 

 

In developing the MMRCV prototype TfL has worked with a selected design and 

manufacturing partner ï HN Logistic Systems ï and has been supported throughout by a 

committed stakeholder group, formed during the Hackney pilot, comprising representatives 

from the GLA, the London boroughs, waste disposal authorities, waste management 

contractors and British Waterways. 

 

To date almost £530,000 has been invested in developing the MMRCV prototype, and 

completing its trials and further studies to build the business case for adoption of the vehicle 

in London.  A breakdown of the budget can be found in Appendix B of this report. 

 

 

STRATEGIC CONTEXT 
 

The pressure is on for London to generate a sustainable approach to its waste management, 

with practical solutions. 

 

The factors driving strategic, political and practical actions are: 

ü Government policy is driving reduction of the amount of waste we landfill. The EU 

Landfill Directive requires that the amount of biodegradable waste going to landfill is 

reduced to 35% by 2020. 

ü Freight growth: without intervention freight traffic is expected to grow by 30% in vehicle 

miles by 20252.  

ü Waste volume growth: about 18 million tonnes of waste is generated in London each 

year, which comprises Municipal Solid Waste (MSW), Commercial and Industrial (C&I) 

Waste and Construction and Demolition (C&D) Waste. With the projected 900,000 

increase in Londonôs population to 8.3 million by 2026 and additional housing 

requirements and employment increases, waste levels are expected to rise to 23.6 

million tonnes a year by 20203. 

                                            
2
 Action Today to Protect Tomorrow: The Mayorôs Climate Change Action Plan, February 2007 

3
 Greater London Authority, 2006 
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Although MSW accounts for only about 25% of waste generated in London annually, the 

levels of reuse and recycling achieved are significantly lower than for C&I and C&D wastes 

(see Table 1). The problem is compounded by diminishing landfill capacity, with sites in 

London expected to have been exhausted by 2015.  Additionally, new landfill sites licensed 

in the surrounding regions will start to no longer accept Londonôs waste from 20104. 
 
Table 1: Total waste produced and disposal method, London 2003 (Source: GLA 2006) 

Source of waste 
Million 

tonnes per 
annum 

Disposed 
to landfill 

(%) 

Recycled 
(%) 

Incinerated 
(%) 

Other 
(%) 

Municipal Solid Waste 4.3 70 11 19 0 

Commercial & Industrial 6.6 40 44 5 11 

Construction & Demolition 7.2 15 85 0 17 

Total * 18.1 37 53 6 4 

* Of which, hazardous 
waste 

0.3 62 4 1 32 

 

 

The transport infrastructure for collection, treatment and disposal of municipal waste 

comprises a mix of road, rail and waterborne carriage, with road transport accounting for the 

largest proportion of journeys.  A recent report states that waste transport could account for 

up to 15% of the total freight traffic5 in London. With increasing recycling targets and the 

introduction of Producer Responsibility Regulations waste transport distances will increase 

through segregation and an increased number of collection rounds. 

 

Initial estimates made by TfL suggest that waste generated in the capital travels a distance 

of 44 million kilometres (27 million miles) on Londonôs roads each year, generating about 

200,000 tonnes of CO2 to the atmosphere.  This does not include the additional road miles 

incurred, and CO2 emissions generated, through the transport of waste, principally to landfill 

sites outside of Greater London.   

 

In 2005, over 790,000 tonnes of municipal waste arisings from three waste authorities were 

moved from waste transfer stations in London by two rail operators to landfill sites outside 

the capital. MMRCV systems combined with the Advanced Container Transfer System 

(ACTS) loading technologies are used on the continent to directly load waste collection 

containers onto rail wagons.  London has many other rail sites6 that could be used for 

moving residual wastes and recyclates to destinations outside the capital.  

 

Approximately 600,000 tonnes per annum of municipal waste is already transported from 

central London boroughs up the River Thames to Mucking landfill site at Thurrock in Essex.  

The West London Canal Network and River Lee Navigation offer additional opportunities and 

available capacity for modal switch of wastes, which will reduce the impact of waste 

                                            
4
 East of England Regional Waste Management Strategy proposes to only accept residual wastes 

arising in London from this date. 
5
 Peter Brett Associates (2008) Pan London Construction and Waste Transport Model ï Feasibility 

Stage 1. 
6
 See: Links to rail planning policy and development control tool kits and list of potential sites at 

http://www.tfl.gov.uk/businessandpartners/freight/1324.aspx 



 

8 
 

transport on Londonôs congested roads and significantly reduce climate change emissions 

by up to 70%. The use of MMRCV technology will provide an opportunity to move waste to 

existing and new waste management facilities in London. 

 

Strategic Response for Freight 

The strategic response for freight, including waste, seeks to deliver practical alternatives to 

road transport with developments that reduce demand for road space and approaches that 

utilise all modes at optimum efficiency. 

 

The vision for freight in London is defined as: 

óThe safe, reliable and efficient movement of freight and servicing trips to, 

from, within and, where appropriate, through London to support Londonôs 

economy, in balance with the needs of other transport users, Londonôs 

environment and Londonersô quality of life.ô 

London Freight Plan ï Sustainable freight distribution: a plan for London 

www.tfl.gov.uk/freight 

 

This vision is supported within the political climate, as described in the Mayorôs London Plan 

ï policy 3C.24: 

óThe Mayor will promote sustainable development of the full range of road, rail 

and waterborne freight facilities in London and seeks to improve integration 

between the modes.ô 

The London Plan www.london.gov.uk  

 

In concert with the freight strategy the Mayorôs vision for waste in London is: 

óéthat by 2020, municipal waste should no longer compromise Londonôs 

future as a sustainable cityô. 

Rethinking Rubbish in London - The Mayorôs Municipal 

Waste Management Strategy www.london.gov.uk  

 

The strategy contains a number of specific goals, including managing 85% of Londonôs 

waste within London by 2020 (self-sufficiency).  Currently 60% of the waste generated is 

managed within London.   

 

Sustainable freight distribution: a plan for London, commits to: 

óSecuring development of intermodal facilities and promoting modal shift 

towards more sustainable forms of transport.ô 

London Freight Plan ï Sustainable freight distribution: a plan for London www.tfl.gov.uk 

 

The MMRCV offers an opportunity to create an effective and sustainable system of waste 

collection and transportation via multiple transport modes and deliver a series of economic 

and environmental benefits.  The subsequent sections of this report look at the vehicle and 

its potential benefits in more detail. 
 

http://www.tfl.gov.uk/
http://www.london.gov.uk/
http://www.london.gov.uk/
http://www.tfl.gov.uk/
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THE MMRCV CONTEXT 
 

At present municipal waste is collected in London by conventional fixed-body Refuse 

Collection Vehicles (RCVs).  Waste is collected within the vehicle body, which is 

permanently fixed to the chassis.  Normally the waste is loaded into the vehicle through the 

rear by operatives either placing bags into the compactor or by placing wheeled bins on to 

lifting equipment that raises and empties the bin contents into the vehicle.  Waste is then 

compressed into the vehicle storage compartment by the compactor, which pushes the 

waste against a plate (the ejector plate) that is pushed to the front of the vehicle as it is filled. 

This plate ensures that the waste is compacted properly and loads are maximised.  To 

empty the vehicle the lifting and compacting equipment are raised and the contents of the 

vehicle are discharged out of the rear using the plate.  (See below.) 

 

 
Conventional RCVs emptying waste. 

 

MMRCVs are vehicles with a waste container that can be demounted when full and replaced 

with an empty one. They were first introduced to waste management operations around five 

years ago and are employed widely in a number of European cities, particularly in Germany 

and the Netherlands. 

 

In common with the prototype MMRCV developed and trialled by TfL in London, the vehicle 

used in continental Europe is built around a demountable container.  However, unlike the TfL 

prototype, loading and compacting of waste is achieved via either front or side loading, with 

the compactor located behind the vehicle cab, between the cab and waste container.  In the 

front loading variant the bin is picked up from the front-side (picking up the bin sideways 

from the front of the cab) or directly from the front of the vehicle and hoisted over the cab 

into the compactor.  In the side-loading variant the bin lifting equipment feeds into the vehicle 

compactor from the side.  In both these examples the waste container can be demounted 

from the rear of the vehicle as there is no compactor and bin lifting equipment to obstruct its 

removal.  An important aspect is that neither of these formats requires specialist handling 
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equipment (e.g. heavy duty forklift or crane) as the container can utilise roll-on roll-off 

(RoRo)7 type technology. 

 
Front side loader                                                          Side loader 

 
 

The front-side loader MMRCV shown above (left) is exclusively used in Ibbenburen in 

Germany and the side-loader MMRCV shown above is extensively used in Berlin. Both of 

these have rear demountable containers.  However, neither has a container that is capable 

of sealing to the MMRCV specification. 

 

MMRCVs in action 

 

Ibbenburen, Germany 

Ibbenburen is one of the cities where MMRCV technology has been successfully deployed. 

In the city, refuse collection is a highly efficient single-operator (vehicle driver) operation 

where households place their bins in allocated positions on the kerb/roadside.  These are 

then picked up by the MMRCVôs front loader arm and emptied into the compactor without 

any requirement for manual handling by a vehicle crew.   

 

Further efficiencies are achieved in the swapping between full and empty containers to 

maintain the continuity of the collection round.  When the vehicle has a full load of waste the 

driver demounts the container into the street and reloads an empty one.  The full container is 

collected by a hook-loader vehicle and taken to a transfer station whilst the MMRCV 

continues on its round, rather than having to return to the depot to off-load the full container 

and take on an empty one. 

                                            
7
 Roll-on roll-off (RoRo) ï This is where the container on a vehicle can be demounted or remounted 

off or on a vehicle designed for this purpose. 
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              Unloaded containers                                Empty container being off loaded from hook loader 

 

Currently around 40% of Germanyôs municipal waste is being collected by MMRCV-based 

technology. 

 

Aberdeenshire, Scotland 

Side-loading MMRCVs are in use in the UK.  Aberdeenshire Council has recently completed 

the replacement of its municipal waste collection fleet of RCVs with MMRCVs via 

progressive roll-out.  Whilst it is too early to capture data on the benefits accruing from the 

switch (fuel, mileage, CO2 emissions, collection speeds, etc) there is already a significant 

saving in capital costs as Aberdeenshire has been able to replace its 37 RCVs with 19 

MMRCVs carrying out the same work.   

 

The projected capital cost savings based on a fleet of Aberdeenshireôs size and current 

costs of MMRCVs are shown in Table 2. 

 
Table 2: Projected capital cost savings for Aberdeenshire-sized fleet  

Vehicle numbers Cost £ Total £ 
37 x RCV £110,000 per vehicle 4,070,000 

   

19 x MMRCV £130,000 per vehicle 2,470,000 

57 x demountable MMRCV 
containers (3 per vehicle) 

 
£5,000 per container 

 
285,000 

  Saving: £1,315,000 

 

Other areas 

Bromsgrove District Council has replaced its RCVs with side-loader MMRCVs, and Horsham 

District Council has also been trialling MMRCV technology with a view to switching over its 

fleet in the near future. 
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London ï a unique operating environment 

 
Issues affecting deployment of MMRCVs in the Capital 

Whilst both front and side-loading MMRCV technologies are proven in the UK, Londonôs 

unique urban environment offers a significant challenge for the adoption of MMRCV refuse 

collection systems: 

 Many streets are heavily congested and often narrow providing difficulties for side 

loading variants of the MMRCV 

 There is a significant proportion of high density housing where the only parking option 

for residents is on-street that presents difficulties for side-loading MMRCV variants, 

and therefore 

 Waste collection means manoeuvring round the ever-present obstacle of parked 

vehicles.   

 

Moreover, high density housing means high volume collections.  Front and side-loading 

mechanisms that work up and over the vehicle ï loading the compactor from the top ï are 

inevitably slower than rear-loading technology where the lift height/distance is lower. 

 
 

Additionally, UK Health & Safety guidelines mean that the front-loading vehicle formats are 

problematic though not impossible given that safe working practices could be developed and 

implemented.  Under these guidelines:  

 The vehicle should be moving away from, rather than towards, the crew working the 

vehicle,  and  

 Crews should not work below the bins, as would be the case with front and side-

loading8 variants of the MMRCV, because of the bin lifting heights.  

 

The key issues affecting the choice of MMRCV prototype design are shown in Table 3. 

 

                                            
8
 Side loading MMRCVs have been adopted by Bromsgrove District Council. 
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Table 3: Summary of issues informing MMRCV prototype design 
Issue  Front 

loading 
Side 
loading 

Rear 
loading 

Operating 
environment: 

 Parked cars 

 Narrow, congested streets 

 High density housing/high volume 
collections: speed dictated by bin lift 
height 

V 
V 
 
U 

U 
U 
 
U 

V 
V 
 
V 

Container 
demounting 
operation: 

 Rear demounting 

 Side or top demounting (lift required) 
 

V 
U 

V 
U 

U 
V 

Health & Safety:  Vehicle moves away from rather than 
towards crew in operation 

 Safe working of crews beneath the bins 

 
U 
? 

 
V 
? 

 
V 
V 

 

Based on these considerations, the optimum solution for London was development of a rear-

loading MMRCV. However, the future development of front and front-side loading versions of 

the MMRCV could be utilised subject to the development of appropriate safe working 

practices. 
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THE MMRCV PROTOTYPE DEVELOPMENT PROJECT 
 

Though led by TfL, development of the MMRCV prototype for London has been achieved 

through a close working partnership with the vehicleôs manufacturer, HN Logistic Systems, 

and the involvement and support of a committed stakeholder group comprising: 

 

 The London Borough of Hackney 

 The London Borough of Haringey, and its waste contractor Accord 

 The London Borough of Bexley, and its waste contractor Kier Group 

 North London Waste Authority 

 London Waste Ltd, and 

 British Waterways 

 

The development journey: Summary 

The project was split into three phases shown in Tables 4, 5 and 6: 

1. Market review, vehicle specification and manufacturer selection 

2. Vehicle design and manufacture 

3. Operational trials: MMRCV, waterways and rail transportation 

Following is a summary timeline of the three phases. 

 
Table 4: Phase 1 ï Market Review, Specification & Tendering 

Date Activity Stakeholder engagement 
June 2005  TfL evaluation of MMRCV market to 

establish availability/lack of vehicle to 
meet London-specific needs: 
demountable vehicle with rear-end 
loading as in RCVs. 

 

July 2005  Presentation to manufacturers of RCVs 
and commercial vehicle chassis, 
outlining the requirement (initial 
specification) and inviting proposals. 

 10 manufacturers attended. 

 

August 2005  Receipt and evaluation of 8 proposals. 

 4 manufacturers shortlisted. 

 Inspection visits to design and 
manufacturing facilities of shortlisted 
companies. 

 

September 2005  4 shortlisted companies invited to tender 
against detailed specification. 

 2 tenders received. 

 

October / 
November / 
December 2005 

 Evaluation of tenders, selection of HN 
Logistic Systems as preferred supplier 
and contract negotiations. 

  

January 2006  Contract awarded to HN Logistic 
Systems. 

 HN Logistic Systems design 
and build presentation to 
stakeholder group. 
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Table 5: Phase 2 ï Design & Manufacture 

Date Activity Stakeholder engagement 
February / 
September 2006 

 Design and manufacturing at HN 
Logistic Systems, Germany. 

 

October 2006  First prototype trialled on refuse 
collection round in Wildeshausen, 
Germany. 

 Trials identify a series of technical issues 
around vehicle axle weights, container 
payload and container sealability. 

 Advise stakeholder group of 
technical issues arising 
from Wildeshausen trial and 
agree vehicle testing in 
London conditions prior to 
modifications. 

November 2006  One-week trial in Haringey.  Technical 
issues more acute than revealed in 
German trial. 

 

December 2006 / 
January / February 
2007 

 Design modifications to address 
technical issues completed at HN 
Logistic Systems, Germany. 

 

March 2007  Trial in Wildeshausen highlights further 
issues with container sealing, vehicle 
axle weights, tare weight and gross 
vehicle weight. 

 Decision taken to rebuild container and 
compactor. 

 
 
 
 

 Progress report on vehicle 
performance following 
modifications completed in 
period December 2006 to 
February 2007. 

 Gain agreement for rebuild 
of compactor and container. 

June 2007  Further trial at Wildeshausen showed 
problems had been resolved. 

 Completed óout-of-townô UK trial over 3 
days in Bromsgrove to confirm findings. 
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Table 6: Phase 3 ï Trials 
Date Activity Stakeholder engagement 

July / August 2007 Phase 1: Operational Trials - Technical 
Evaluation 

 Collection round trials in Haringey over 
4-week period. 

 Vehicle tested beyond normal 
operational limits/tolerances. 

 Further modifications completed at HN 
Logistics in Germany. 

 

September / 
October 2007  

Phases 2 & 3: Operational Trials 

 Collection round and road transportation 
trials in Bexley. 

 

November 2007 Phase 4: Rail Transportation Trial 

 1-day trial in Hendon.  Trials were 
undertaken to identify key issues to 
enable direct transfer of the container to 
the rail wagons from the MMRCV by 
crane.  This information will aid the 
design of future MMRCV containers. 
 

 Two days testing waste collection 
capability in Hackney as a precursor to 
Waterways Trial. 

 Progress report on 
resolution of technical 
issues and feedback from 
operational trials. 

February 2008 Phase 5: Waterways Trial 

 Half-day trial at Stonebridge Lock, River 
Lee Navigation.  Trial undertaken to test 
feasibility and efficiency of demounting 
MMRCV container and loading to 
SmartBarge. 

 

 

 

The MMRCV design criteria 

TfLôs MMRCV specification was built around satisfying a number of criteria: 

1. Award the design and build contract to a single organisation to ensure one point of 

contact and clarity of ownership, and responsibility for all stages of development, 

testing and problem solving. 

2. Make the best use of existing technology that has been tried and tested and is 

already in use in operational conditions in existing MMRCVs and RCVs. 

3. Make the container as inexpensive as possible by starting with a standard ISO 

container (as used in freight carriage/shipping throughout the world) and 

modifying/adding only those components essential to do the job effectively9. 

4. There should be no use of hydraulic mechanisms on the container to ensure 

demounting is as simple as possible and ensure low maintenance and production 

costs. 

5. Vehicle configuration to be similar to an RCV with the waste container located behind 

the cab and the loading and compacting mechanisms at the rear of the vehicle with a 

low rave height. 

Details of TfLôs original technical specification can be found in Appendix A. 

                                            
9
 An RCV typically costs £110,000.  The MMRCV costs £130,000 and each vehicle requires 3 

containers, at additional cost to the vehicle, to realise transportation efficiencies.  TfLôs target cost for 
the container at the outset of the project was £3,000 each. 
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Design challenges 

Four principal challenges were identified as key to the development of the MMRCV design: 

1. Achieving a fully sealed container (no solid or fluid waste leakage) prior to the 

detachment of the compactor, with seal integrity maintained during storage and 

transportation until the point of waste discharge. 

2. Achieving payloads comparable to those of an RCV. 

3. Overcoming overall vehicle weight and rear axle weight issues resulting from vehicle 

design and configuration. 

4. Achieving fast and simple container demounting. 

 

The prototype container is based on a standard ISO unit, has a base length of 5 metres, a 

top length of 4 metres, a width of 2.5 metres and a height of 2.5 metres.  Its capacity is 22m3 

(comparable to RCV capacity of 23m3). 

 

It is envisaged that this slight deficiency in cubic capacity will be reversed when the 

container goes into commercial production with a 1 metre increase in both the base and top 

lengths (increased to 6 metres and 5 metres respectively) giving a 20% increased capacity.  

However, this will not necessarily generate the same rate of increase in payload because 

compaction efficiency decreases as container size increases. 

 

Addressing the design challenges 
 

Container sealing 

The initial concept to achieve a fully sealed container was based on incorporating a guillotine 

door in the container ï borrowing from existing technology used in side-loading MMRCVs.  

Under this design the door would drop into place upon withdrawal of the compactor/packer 

plate when the container was full.  In trials this method proved ineffective on two counts.  

 
 

 

Photograph and illustration showing guillotine door arrangement 
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Firstly, the container wasnôt filling evenly or fully because: 

 Unlike the RCV, the container has no internal ejector plate (a moveable bulkhead which 

moves backwards as waste is introduced to the container and assists the packing and 

compacting process), and 

 The packer plate didnôt enter the container and exert enough pressure to push waste into 

the empty space. 

As a result the waste was only loosely packed.  On packer plate withdrawal the loose waste 

was leaking out of the aperture before the guillotine door could close. 
 

 

Packer plate            Hydraulic packer plate ram 

 

SECOND MODIFICATION: The packer plate was attached to the container itself, rather than 

the compactor unit.  Under this modification the packer plate replaces the guillotine door.   

 

 

 
Packer plate design views (above) 

When the container is full the packer plate is locked into position, ensuring the unit is fully 

sealed.   

FIRST MODIFICATION: The 

packer plate was modified to swing 

into the container at its base and 

the strength (and pressure) of the 

packer plate rams was increased to 

improve even filling of the container 

and waste compaction when full.  

However, waste was still found to 

be slipping back through the 

aperture on withdrawal of the 

packer plate, inhibiting closure of 

the guillotine door. 
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To support this design the packer plate rams had to be mounted on the outside of the 

compactor and a quick release system for attaching/detaching the rams to the packer plate 

incorporated into the container design (adding to its cost and weight).  Additionally, the 

compactor was rebuilt to narrower dimensions to accommodate the increased width resulting 

from mounting the rams externally.  See following diagram. 

 

                                                                             

 

External packer 
plate ram 

Narrower compactor 


