CHALMERS

Waste logistics in Sweden

Hybrid waste collection vehiclesin Goteborg

Maria Lindholm, Transek AB
Carl Jensen, Renova AB
Dr. Stig Franzen, Chalmers Industriteknik




Waste logistics in Sweden

The Swedish Environmental Protection Agency
has the overall responsibility for waste policies and
legal issues of waste in Sweden

e The Swedish Environmental Code (Ds 2000:61) isalaw
that regulates all environmental issues in Sweden

* The “Ecocycle Policy” handles waste management.
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The Swedish Association of Waste
Management - RVF

RVF I1s astakeholder and trade association for waste
management and recycling

— Purpose and objectives
e Monitor the members' interests
* Exchange experiences
* Work with development and investigations
 Education and dissemination of knowledge
* Provide information
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Specific Swedish Practices

e Municipalitiesin Sweden have an independent
responsibility for how to handle waste products

* Recycling of materials takes place at special
locations (not In the garbage room) close to
residential areas and apartment blocks

» High aesthetic demands in urban areas




High aesthetic demands

 Household waste is stored in dedicated rooms
In all apartment blocks

e |nresidentia districts, waste collection bins are
often placed behind the houses.

e Quite small waste collection bins

 Difficult for the waste collection personnel to
get to the garbage rooms
— they need keys
— often narrow passages
pedestrian areas closest to the rooms
long way of walking sometimes stairs

. Lng Idling time for the vehicles
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Waste collection in densely populated
areasin Sweden

B Time spent at the collection
site

M Time spent on
transportation of waste
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Time spent at the collection sites

B Engine running on idle

@ Compaction system running

M Lifting device running
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Swedish Best Urban Freight Solutions
Waste L ogistics

e Trollhdttan and Boras:

— Color coded waste collection bags
* Red: incineration
« Green: biological treatment
o Grey: landfill
o Optimal logistics system, with consolidation of all
types of household waste in the same vehicle

« (GOteborg
— Renova: hybrid waste collection vehicles
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Hybrid waste collection vehiclesin
Goteborg
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Renova AB — Key figures 2005

e Total amount of waste

 Materia recovery

* Energy Production, (for central heating)
* Energy Production, electricity
o Soil and fertilizer production

e Turnover
 Employees

702,000 tonnes

104,000 tonnes

1 393 600 MWh
204 900 MWh
23,000 tonnes

~100 Million Euro

801

STIFTELSEN CHALMERS INDUSTRITEKNIK

o

v
A 4
:\\\ 1 I,’o

"~ Renova



CHALMERS

Efficient and environment-friendly solutions

— 30% of the vehicle fleet

— Computerized route planning
runs on compressed natural

system
— Training in eco-driving for all gas (CNG)
drivers — 129 heavy vehicles
— Computerized waste weighing 12h el elctrlc-gas hybrid
and reporting via GPS VENICIES

— Water hydraulics system

Ren,
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CLEANOWA

e Project supported by the European Commission

— LIFE

WA
— CIVITAS-TELLUS  §T2

TELLUS

e Main vehicle features
— Themain engine is shut off at the collection sites.

— An electrical engine powersthe hydraulics, i.e. compacting and
lifting devices.
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Electric hybrid waste collection vehicle

Catalytic converter

Zam Weight sensitive electrical

Batteries

Start button

Battery charger Generators
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Noise at the collection site

o0/ HCNG vehicle EDiesel vehicle B Electric hybrid
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Environmental performance of the electric
hybrid during an all day operation
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Further development —water hydraulics

o 120 liters of hydraulic oilsfor a
heavy vehicle

e Ordinary tap water and
monopropyleneglycol as
antifreezing agent

e |nvestment cost; 28 000 Euros 'r; J
i
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Future challenges

e The hybrid concept
— Batteries
— Deceleration energy

» Lessnoiseduring filling of waste
* Few manufactures of heavy CNG trucks
o Customer’swillingnessto pay

— Compared to a conventional diesel vehicle: +50%
— Compared to a conventional CNG vehicle: +20%
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For moreinformation, please contact

e MariaLINDHOLM
— marialindholm@transek.se
—  +46-31-
—  www.transek.se

« Carl JENSEN

.« 0,
— carl.jensen@renova.se =~ ;\\l ,;2
—  +46-31-6184 75 - -
—  www.renova.se, www.cleanowa.com Renova

e Dr Stig FRANZEN

— stig.franzen@cit.chalmers.se
_ 446-31-772 4248 STIFTELSEN CHALMERS INDUSTRITEKNIK

— www.cit.chamers.se
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