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Introduction

« In Europe, 25%-35% of food waste in household waste
o Adverse effect on the environment

« Direct and indirect measures to tackle the problem

- EU landfill Directive (1999/31/EC)
- Waste (Scotland) Regulations

e AD industry demands for contaminant-free food waste
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Introduction

3 L Car fuel

Compost
applies to farm

Food waste Collection Logistics Anaerobic
generation digestion

Gas & electric

e Minimise the energy use in waste collection to maximise the
net energy gain from the process

« Energy recovered can be used in collection vehicle
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Introduction

« Inthe UK, 64% of population are offered food waste
collection; 41% collect food waste only (eaven et al., 2012)

 Collection methods: Kerbside and bring site
« Collection frequency is varied, weekly or fortnightly

« Collection vehicle: Single or multi-compartment
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Motivation

« Lack of studies on energy consumption with respect to
source segregated food waste

« Choice of collection system and separation category has
significant implications

« Limited access to information to support the choice of
collection vehicle
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Aim and objective

« Compare the differences in fuel consumption for single
collection and co-collection

 Select the optimal collection system

o Select the best refuse collection vehicle



Methodology

« Developed a deterministic model to allow analysis of fuel

Consumption (Everett & Shahi, 1997; Sonesson, 2000)
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File  Analyse Analyse
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Time Vehicles Collection Limted By: Volume Number OF Routes Per Collection: 60
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Pickup Time Residual » cecs = T T = = Fuel Consumption Collection Area To Buking: 175.05 ftres

Sort Time Mixed Recyclable: 60 secs = oo i = = > > Fuel Consumption To Tip: 52514 ltres

i 8 |Texties [293 0 Residual ) 2 2| Fuel Consumption From Tip 48492 lires

From Depot To Dweling: 125 km 9 |weEe [103 0 | Residual ) 2 2 Fuel Consumption Buking To Depot: 000 litres

From Dweling To Depot 125 km 10 |Other 123 |0 Residual 6 2 2 Fuel Consumption Total 157118 s
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Input of the collection model

Output of the collection model
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« Composition of kerbside household waste
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- On average, 869.4 kg of kerbside waste generated from each

household per year

Waste type

Composition (%)

Paper and card 24.85
Food 24.1
Garden & other organic waste 13.45
Plastics 10.92
Glass 6.23
Metals 3.3
Wood 0.84
Textiles 2.93
WEEE 1.03
Others 12.35

(Adapted from DEFRA, 2006)
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« A hypothetical city of 20,000 households

« 6 different sizes of single compartment vehicles and 6
compartmentalised vehicles with different size and split
ratio

« Weekly food waste collection run along with weekly or
fortnightly basis for recyclable and residual waste collection
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Scenario Description

1 Weekly separate collections of recyclables, residual and food waste by single-compartment RCV

2 Alternate fortnightly collection of recyclables and residual waste and weekly collection of food waste and by single-
compartment RCV

3 Weekly co-collection of recyclables and residual waste by compartmentalised RCV, weekly collection using single-

compartment RCV for food waste

4 Fortnightly co-collection of recyclables and residual waste by compartmentalised RCV, weekly collection using

single-compartment RCV for food waste

5 Weekly co-collection of recyclables and food waste by compartmentalised RCV, weekly collection using single-

compartment RCV for residual waste

6 Weekly co-collection of recyclables and food waste by compartmentalised RCV, fortnightly collection using single-

compartment RCV for residual waste

7 Weekly co-collection of residual waste and food waste by compartmentalised RCV, weekly collection using single

compartment RCV for recyclables

8 Weekly co-collection of residual waste and food waste by compartmentalised RCV, fortnightly collection using

single compartment RCV for recyclables

9 Weekly food waste collection with alternate weekly collection of residual waste and recyclables by

compartmentalised RCV
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Findings — Fuel consumption
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« The best collection system:

Weekly food waste collection with AWC of recyclable and residual waste by
compartmentalised vehicle

The worst collection system:

Weekly separate collections of recyclables, residual and food waste by single-

compartment RCV
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Findings — Fuel consumption

Fuel consumption for the collection of total
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* Fuel saved by weekly co-collection of household waste
ranges from 7.4% to 22.4 %

 Scenarios 4 and 9 use 1.8-9.8% and 8.1-26.6% less fuel than
scenario 2 at capture rates of 30% or more.
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Findings — Collection vehicle

Two-compartment RCV is not always fully utilised, limited
by the volume of the compartment.

Pod vehicle is better than the rear split collection vehicle
30:70 split ratio of compartment is better than 50:50 split

Lighter material for the compartment body could improve
performance
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Conclusion

« Fuel consumption on single and co-collection was studied

« Recommended to adopt weekly food waste collection with
AWC of the recyclables and residual waste by two
compartment vehicles

« A pod vehicle with a large compartment capacity and split
into 30:70 1s always better than the rear split collection
vehicle.
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Future work

« Further studies include looking at:
- The same scenarios but at less than 100% set-out rate;
- The same scenarios but with different capture rates for different

recyclable components

« Study the energy use in collection by multi-compartment
vehicle (up to 9 compartments)
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