SWIM-H2020 - Regional Training
Waste to Energy Exploitation of Olive Mills Waste Streams

Presented by:

Mr. Paris FOKAIDES, Dr.-Ing., Lecturer,
School of Engineering, Frederick University, Cyprus

SWIM and Horizon 2020
05/12/2017, Athens, Greece

This Project is funded by the European Union

GLOBE ONE
DI1GI
ACR+

BLDK

1T Y] P _Regional Activity Centre ~ SEMIDE G!.’)) s Royal
seee pC\AUAt —\/-blw I . _,_"“l_V
CONSULTANTS y ST

sz umweltbundesamt®  ATKINS



Presentation Structure

1. European Acquis: Waste Management, Promotion of Energy
Production with the use of Renewable Energy

2. Waste to Energy Technologies for Exploitation of Olive Mill Solid
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1. European Acquis: Waste Management, Promotion of

Energy Production with the use of Renewable Energy

European Directive 2009/28 on the promotion of the use of energy
from renewable sources

= The EU's Renewable energy directive sets a binding target of 20% final
energy consumption from renewable sources by 2020. To achieve this, EU
countries have committed to reaching their own national renewables
targets ranging from 10% in Malta to 49% in Sweden. They are also each
required to have at least 10% of their transport fuels come from
renewable sources by 2020.

= All EU countries have adopted national renewable energy action plans
showing what actions they intend to take to meet their renewables
targets. These plans include sectorial targets for electricity, heating and
cooling, and transport; planned policy measures; the different mix of
renewables technologies they expect to employ; and the planned use of

cooperation mechanisms.
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

European Directive 2009/28 on the promotion of the use of energy
from renewable sources — National Action Plans

&« c 0O | A Secure | :/fec. g y/en/topics/renewable-energy/national-action-plans|

Energy

HOME TOPICS DATA & ANALYSIS CONSULTATIONS NEWS EVENTS FUNDING STUDIES PUBLICATIONS ABOUT US

National action plans

LATEST

High-tevel Conference on Clean Energy
Financing
31 October 2017

Agreement on statistical transfers of
renewable energy amounts between Lithuani:
and Luxembaurg

26 October 2017

Focus on Luxembourg: the Energy Union tour
23 October 2017

Individual EU countries have different available resources and their own unigue energy markets. This Focus on France: the Energy Union tour

means that they will have to foliow distinctive paths when it comes to meeting their abligations under 4 October 2017
the Renewable Energy Directive, including their legally binding 2020 targets. In their national action
plans, they explain how they intend to do this. The plans cover: EU energy statistics - |atest data now
availablel
» individual renewable energy targets for the electnicity, heating and cooling, and transport sectors 4 October 2017

i i i
the planned mix of different renewables technologies View all latest

policy measures to achieve national targets including cooperation between local, regional, and
national authorities

any pianned statistical transfers and/or joint projects with other countries

national policies to develop biomass resources
measures to ensure that biofuels used to meet renewable energy targets are in compliance with
the EU's sustainability critena
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

European Directive 2009/28 on the promotion of the use of energy
from renewable sources — Cyprus National Action Plan

Cyprus National Action Plan
for Renewable Energy Penetration (2009-2020) - Directive 2009/28
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

Renewable Energy Technology Units connected to the Grid
— Cyprus September 2017

Wind PV ST Biogas Total
Units 6 1931 o) 14 1951
Capacity [MW] 157.5 70.6 0 9.7 237.8
Production [MWh] 1353121 413301 o) 304045 2070467

NNNNNNNNNNN



1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

European Directive 2009/28 on the promotion of the use of energy
from renewable sources — EU Production by Fuel 1990-2014
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

Energy Dynamics in Cyprus

Final energy from
renewables

Share of heating and cooling
from modern renewable
technologies
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Electricity generation from
renewables

Share of transport final
energy demand



1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

Definition of Renewable Energy

= ‘Energy from renewable sources’ means energy from renewable non-fossil
sources, namely wind, solar, aerothermal, geothermal, hydrothermal and
ocean energy, hydropower, biomass, landfill gas, sewage treatment plant
gas and biogases;

= ‘Biomass’ means the biodegradable fraction of products, waste and
residues from biological origin from agriculture (including vegetal and
animal substances), forestry and related industries including fisheries and
aquaculture, as well as the biodegradable fraction of industrial and
municipal waste;



1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy
Biogas Plants in Europe (2015)
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1. European Acquis: Waste Management, Prom_tion of

Energy Production with the use of Renewable Eh'ér‘g*T*%i
Biogas Map of Cyprus

= Biogas Map of Cyprus Q

& AF ATHIENOU FARMERS GAS LTD

@ ANIMALIA GENETICS LTD

@ ARMENIS FARM Ltd

© CHRISTAKIS N. NEOFYTOU BIOGAS LTD
& CYPRALTD

§ G&AF ENERGY (AYZENTIOY)
 MINTIKKIS BIOPOWER LTD

@ A KAINAZ &YIOI ATA

© A/OO| ANTPEOY (ANTPIANA)

§ A/©OI ANTPEOY (TEPZE®ANOY)

§ TEQPTIOY XPIETAKHE

& IDANNHZ FEQPTIOY PIGGERY LTD

@ Nikog Appévnc & Yiol

@ L1 AATOZ DAPM ATA

§ EYMBOYAIO ATIOXETEYZEQN MAQOY (Z..
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Map data ©2017 Google, Mapa GiSrael, ORION-ME Terms 10kmi
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

COM(2015) 595 — Directive of the European Parliament and the
council (amending directive 2008/98 on Waste)

= The weight of materials or substances that are not subject to a final
recycling process and that are disposed or subject to energy recovery
remains below 10% of the total weight to be reported as recycled
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1. European Acquis: Waste Management, Promotion of
Energy Production with the use of Renewable Energy

COM(2017) 34 — The role of waste to energy in circular economy

[ Examples of waste-to-energy processes ]]

o

. Anaerobic digestion of organic waste where the digestate is recycled as a fertliser

Waste incineration and co-incineration operations with a high level of energy recovery
Reprocessing of waste into materials that are to be used as solid, liquid or gaseous fuels

Waste incineration and co-incineration operations with limited energy recovery
Utilisation of captured landfill gas
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

Waste to Energy Technologies

Feedstock . Product Catalytic
Reaction
Treatment Treatment Processes
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

Waste to Energy Technologies - OMSW

Olive solid
waste

“~
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Heat and/or Chemical Chemical Heat and/or Bioethanol l

power Feedstock 7 Feedstock power
E. Christoforou, P.A. Fokaides / Waste Management 49 (2016) 346—363
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2. Waste to Energy Technologies for Exploitation of Olive

Mill Solid Waste (OMSW)
Olive Mill Solid Waste

Mass balance: 3 — phase process

B Clives [kg]

B8 Dry olive husk [kg]
=3 Odive oil [kg]

B Wastewater [kqg]

= Water [kq] Diry olive husk: 600.0 kg

Water: 500.0 kg
Olives: 1000.0 kg

Olive oil: 180.0 kg

Fig. 1 Sankey diagram—three-phase olive oil extraction process

J Therm Anal Calorim (2014) 118:1789-1796
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Mass balance: 2 — phase process

=l Olives [kg]
B Wet olive husk [kg]
=3 Olive: oil [lg}

Olives: 1000.0 kg

Wat olive husk: 820.0 kg

i

Olive oil: 180.0 kg

Fig. 2 Sankey diagram—two-phase olive oil extraction process



2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

Elemental and Proximal Analysis Standardized Methods for Solid Biofuels

CHN
analysis
(16948)

Mechanical
durability
(17831)

Cl, K
analysis
(16994)

Minor
elements
(16968)

Elemental Proximal

Major s — Calorific Bulk o Particle
elements analy_SIS value density analy§|s size
(16917) solid (14918) (17828) solid (15149)
biofuels biofuels

Ash
melting

behaviour
(15370)

Moisture
content
(18134)

Length and
diameter
(17829)

Fokaides, P.A. (2017). Energy recovery alternatives for the sustainable management of olive oil industry. In Olive
Mill Waste, Recent Advances for Sustainable Management (pp 79-96). Academic Press.
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)
Solid biofuels — Fuel specifications and classes (ISO 17225-1:2014)

3.2 By-products and 3.2.1 Chemically untreated fruit |3.2.1.1 Berries
residues from food and fruit |residues 3.2.1.2 Stone/kernel fruits/fruit fibre
processing industry 3.2.1.3 Nuts.and acorns

3.2.14 Crude,olive.cake
3.2:1.5Blends and mixtures

3.2.2 Chemically treated fruit 3.2:2.1 Berries

residues 3.2.2.2 Stone/kernel fruits
3.2.2.3: Nuts and acorns
3.2.2.4 Exhausted olive cake
3.2.2.5 Blends and mixtures
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

Solid biofuels — Fuel specifications and classes (ISO 17225-1:2014)

Table B.9 — Typical values for olive and grape cake

Parameter Unit Olive cake Grape cake
Crude olive Exhausted olive Olive kernels Crude grape cake Exhausted
cake cake grape cake
3.2.1.2 3.2.11
3.2.1.4 3.224 3.2.11,3.2.21
Ash w-%d 10 3,4to11,3 1,2to 4,4 4,5to0 11,2 G6to 13
Gross calorific value qygr.d MJ/kgd 194t0 21,4 18,1to 21,6 18,6 to 20,8 19,3 to 22,0
Net calorific value qp, net,d MJ/kgd 18,1to 20,7 139to 19,2 17,3 to 19,3 16,7 19,0
Carbon, C w-%d 50 48 to 52 45,7to 52,3 54 46,0to 54,4
Hydrogen, H w-% d 6,9 4,6t06,3 6,1to6,8 6,8 58to 75
Oxygen, O w-% d 30 33 38,5to 42,1 not specified not specified
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Moisture Content and Elemental Analysis

Table 2 Moisture content (as received) determination, M,, Table 3 Elemental analysis results

AJA Sub-sample M,/% Technology AJA Sub-sample Cl% H/% N/%
1 NIO4 A 40.68 3-phase 1 NIO4 A 47.69 593 042
2 NIO4_ B 40.62 2 NIOD4 B 48.38 5.84 0238
3 NIT1_A 48.28 3-phase 3 NITL A 49.11 6.68 0438
4 NI11_B 47.73 4 NI11_B 49.82 6.61 057
5 PAO1_A 20.73 3-phase 5 PAOI_A 49.31 595 025
6 PA0O1_B 21.36 6 PAD1_B 4912 59 024
7 PA (02_A 37.99 3-phase 7 PAO2_A 5258 6.82 040
8 PA(O2_B 38.30 ] PAO2_B 5287 6.82 034
9 FAM 01_A 44.60 3-phase 9 FAM 01_A 49.74 6.03 032
10 FAMO1_B 44.45 10 FAM 01_B 48.12 5.89 024
11 FAM 02_A 48.77 3-phase 11 FAM 02_A 52.96 6.8 058
12 FAM 02_B 49.08 12 FAM 02_B 52.99 6.82 039
13 LAOZ_A 42.55 3-phase 13 LAOZ_A 53.74 6.67 040
14 LAOZ_B 42.68 14 LAO2_B 5346 6.61 033
15 LIM 02_A 39.94 3-phase s LIM 02_A 51.16 6.58 050
16 LIM 02_B 39.82 16 LIM02_B 51.72 6.63 039
17 LIM 04_A 58.29 2-phase I7 LIM 04_A 50.32 6.24 029
18 LIM 04_B 58.59 18 LIM 04 B 48.88 5.99 032

J Therm Anal Calorim (2014) 118:1789-1796
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Elemental Analysis and Calorific Value

Table 4 Comparison of mean values of C, H, and N content Table 6 Comparison of olive husk calorific values

Cl% H/% N/% Source Calorific value/MJ kg~ Source
50.67 638 0.37 This study 21.645 This study
52.80 6.69 0.45 Phyllis2 [40] 21.61 Phyllis2 [40]
48.81 623 0.36 Phyllis2 [40] 21.39 Phyllis2 [40]
47.07 595 2.40 Phyllis2 [40] 18.70 Phyllis2 [40]
49.59 6.09 0.95 Phyllis2 [40] 22.09 Phyllis2 [40]
51.38 632 0.45 BIOBIB [41] 21.60 BIOBIB [41]

J Therm Anal Calorim (2014) 118:1789-1796
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

m; Average annual quantity of olive husk for transportation to

the MC, kg
m; Average annual quantity of pellet for transportation from the
MC, kg
n - x Cartesian coordinates of MC along x-axis, m (Annex, Table A3)
min Z m*g* \/|xl. = x|2 4 U"E == y|2‘ x; Cartesian coordinates of olive mills along x-axis, m (Annex,
i=1 Table A1)

x; Cartesian coordinates of industrial zones along x-axis, m
{Annex, Table A2)

y Cartesian coordinates of MC along y-axis, m ( Annex, Table A3)
y; Cartesian coordinates of olive mills along y-axis, m (Annex,
Table A1)

y; Cartesian coordinates of industrial zones along y-axis, m
(Annex, Table A2)

g Gravity acceleration, 9.81 m s~

\/l"-’j -x* + |y —J’|2

k
.{. Z mjtgt
J=1

2

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

Coordinates of olive mills in Cyprus

Province Ofive oil mill Latitude X {Easting-UTM, m) Longitude ¥ (Northing-UTM, m)
Ammochostos 1 35°02'31.20"N 57895987 33°51'57.02°E 387804334
2 35°01'22.04"N 57159622 33°47'05.32°E 387585169
Larnaca 3 34°51'48.28"N 54437458 33°29°07.73"E 385800351
4 34°51'23.12°N 54245314 33°27'51.91°E 385721924
5 34°51715.16"N 54194231 3327 31.75°E 3856071.80
G 34°47'15.58"N 531351.56 33°20°'33.68'E 384954939
7 34°48°45.25"'N 529508.36 3371921.50°E 385230548
B 34°51'42.92"N 51747219 33711'28.15°E 38577476
Nicosia 9 34°57'08.22'N 527510.16 33°18'04.68"E 386779280
10 34°5% 06.50"'N 53284292 33°21'3546°E 387145416
11 35°04'10.85'N 489950.82 32°53'23.21"E 388077597
12 35°04'05.09'N 48986477 32°53'19,82"E 388059863
13 35°02'16.12"N 490523.31 32°53'45,96"E 387724112
14 35°08'01.46"'N 51111912 33> 7' 1938"E 388788118
15 35°08'51.07'N 52156222 33°14'12.19E 388942825
16 35°05'42.04'N 525402.42 33*16'43.32"E 388361503
17 35°02'08.88"N 515226.06 33*10r00.95"E 387702589
18 35°02'43.87'N 523202.6 33*15'15.88"E 387812060
19 35700 44.89'N 526771.46 33*17'3633'E 387446521
20 35°02'50.40°N 490604.4 32°53'49.12"E 387829697
21 35°07'07.18"N 508490.59 337 5'3545"E 388620623
Paphos 22 35°00'03.42'N 44931737 32°26'40.49°E 387328932
23 34°59' 28.79"N 44982606 32°27'00,79%E 387221970
24 34°55'23.54'N 460818.64 32°34'15.69°E 386461091
25 34°44'39.55"'N 454131.81 32°29'56.04"E 384480397
26 34°44' 44 98"'N 455547 .84 32°30'51.69°E 384502583
Limassol 27 34740 46,02"N 476483.67 32°44'3584°E 383752620
28 34°45'24.73"N 47800437 32°45'34.80°E 384610751
29 34°40r51.81"N 49360046 32°55'48.50'E 383767678
30 34°50r48.48"N 51529836 33~10'02.42"E 3856066.75
31 34°43'3738"N 49526846 32°56'53.95"E 384277584

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

(S

. Scenario 1: Centralised management centre

. Scenario 2: Decentralised management centres

. Scenario 3: Centralised management centre incorporating
Renewable Energy Sources (RES)

4. Scenario 4: Decentralised management centre incorporating

Renewable Energy Sources (RES)

w N

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117



2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

Olives |
{ .
Olive oil o _ :
isdietion .> Olive oil —%~“ Packaging ~—>‘
.................. e R so——— A o, WO,
' w‘;'_lt Otve  Moisture
us losses
f:\
: " Dried |/ Grinded
‘ ~ Feeding > Drying —  Olive /> Grinding >  Olive
0 _ , ./ Husk |/ Husk /
W'l‘:'t'ié;e'imm;”-"? e j EI ..... t t ............ 7 ;‘
................. Fuel S energy S [/ Feandy il |

' | P— Joolwve /]
-,_ Packaging <— QoINEX 1 husk “«— Pelleting
| | | L

i Scree'Tg_ pellets - 71
" e [
/ Domestic - Material
Heat losses ~5%
A. Klylili et al. / Biomass and Bioenergy 84 (2016) 107-117



2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

Process & inputs Value
5C1

SC2 SC3 sC4

Units Description

Data souroe

Transport from olive mills to management cen e

Mass transported 1503.7 1503.7 15037 15037 kg

Diesel 173.6 463 1736 463 M|

Transportation 1817.6 6059 18176 6059 km
distance

Feeding

Mass 15303.7 15057 15303.7 15037 kg

Diwing

Mass loss 30 30 30 in =

Grid electricity 3248 2526 - - M

Solar energy - - 3248 2516

Grnding

Grid electricity 1895 1390 - - M

Solar energy - - 1895 1380

Pelletmg

Grid electricity 3392 2356 - M

Solar energy - . 3392 2356

Foi the producton of 1t of EN 150 17225-6:2014 comphant
non- woody pellets for non- industrial wse

Caloulated considering the cargo weight and — GaBib database

real distance

Considering the location of mana gement
entrels )

kg of waste olive hisk

Google maps

For the production of 1t of EN 150 17225-6:2014 compliant
rion- woody pellets for non- industrial use

kg of waste olive husk entering the system

Mosture content reduction from 45% wr to 15% Technical data:

Wt Model: Phacthon 1 [49]
For 5C 1&3; Input: 9 kKW Output: 150 kg ™'
For SC 2&4: Input: 7 kKW: Output: 150 kg k™!
For SC 344: Thermal energy provided by solar
the rimal collectors

Gabi 6 database

Technical data:
Model: RS 650 [50]

For SC 1&3: Input: 7.5 kW; Output: 150 kg h—?
For 5C 284 Input: 5.5 kW: Output: 150 kg h~!
For 5C 3&4: Eledncity provided by solar
phiotovolbaics

Techmical data:
Model: AMPIG0C [51]
Type: Rotatng roller

For SC 14&3: Input: 22 KW: Outpuat: 250 kg h—?
For SC 1&3: Input: 7.5 KW: Output: 120 kg h='
For 5C 3&4: Heancity provided by solar
plotovoltalos

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

Py s

Cooling and screening

Mass loss 5 5 5 5% Lonse material loss Empirical data [56],
Grid electricity 8.7 94 - = M|  Input 075 KW Technical data:
Output: 325 kg b~! Model: ACC300 [51]
Solar ene gy - - 87 94 For SC 344: Hedricity provided by solar
photovoltais
Transport from management centre bo sale poinks
Mass transported 1000 1000 1000 10000 Kg  Functional unit For the production of 1t of EN 150 1722546:2014 compliant
non- woody pellets for non- industial use
Diesel 1591 623 1591 623 M| Caloulated considering the cirpo weight and — GaBi 6 database
distance
Transportation 3566 493 3566 493 Km Google maps

distance

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117



2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

g

200

CLIMATE CHANGE [KG CO2-EQUIV. ]

—
-

Secenarion Scenario 2 Scenario 3 Scenario g
@ Electricity from Drying @ Electricity from Milling
O Electricity from Pelletising Electricity from Cooling and Screening
O Transportation te Management Centre O Transportation to Industrial Zones

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Life Cycle Assessment

0.25

0225 0.234
02

D175
0.15 | pas3 |

0,125

0.1

0075

CAREON DIJXIDE
[KG CO2/ KG OF OLIVE HUSK PELLET]

0.05

0.025 : 0.0335

n - - N R, I

Beseling Scensta Scenaro 1 Seanadn 2 Seenada 3
2 Carbon Dicxide (kg of CO2! kg of p=lle]]

A. Kylili et al. / Biomass and Bioenergy 84 (2016) 107-117



2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment

§4.1
Proximal
Analysis
. §4.4 Design & o
§4.2 Ol'n{e h.usk Development of E‘J> §4.5A rI::lass!i!.;lllty
quantification OH pellets plant y

§:.3 ::;allsyns: of §4.3 Contribution
ypP = gy to Energy Mix




2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment
ﬁ

Personnel (EUR/a)
Rent (EUR/a) ) .
Other Expenses (EUR/a) Inflation rate (%)
J

2

\
Equipment Power (kW) Operational +
Operation Time (hrs/a) Maintenance Costs
(EURIa) )

Electricity Cost (EUR/kWh)

Transportation Cost (EUR/a) Product selling |:> I g
Maintenance Cost (EUR/a) price (EUR/kg) ncome (EUR/a)
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment

Technical data of olive mills solid waste pellet plant equipment.

Equipment/property Unit

Dryer

Manufacturer Litsakis Pantelis & Antonios O.E. (GR)
Model Phaethon 1

Power 3 kW

Capacity max 250 kg h™'

Milling machine

Manufacturer KOVO NOVAK (CZ)
Model RS 650

Power 75 kW

Number of blades 18

Capacity 100—500 kg h™!

Sieves size 4 mm

Cyclone power 2.5 kW

Pellet Mill

Manufacturer Laizhou Chengda Machinery Co., Ltd. (CN)
Model AMP360c

Type Rotating roller (3 rollers)
Power 22 kW

Capacity 220500 kg h™!

Pellet diameter 6 mm

Weighing and packaging assembly

Manufacturer Metrotech (GR)

Model TEDEA 1263

Class c3

Capacity 50—635 kg

E. Christoforou et al. / Renewable Energy 96 (2016) 33-41
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment

Assumptions taken into consideration for the feasibility analysis of the olive mills
solid waste pellet production plant — Baseline case study.

Assumption Value Unit
Operation

Investment 60,000 <
Instalments 326 < month™!
Inflation 3 %
Depreciation 20 years
Personnel*" 2030 < month™!
Other cost 500 < month™'
Rent 250 < month™!
Power 50 kW
Electricity 0.2 € kwh™!
rowheadTransportation

Average transportation distance 100 km

Truck capacity 20 tonnes
Diesel fuel cost 130 €1t!

Fuel consumption (empty)* 23 It 100 km™!
Fuel consumption (full)* 32 It 100 km™!
Truck maintenance® 850 €

IRR 10% %

NPV 4 %

2 Two full-time employees.

b GDP [€] (nominal, 2013):26,389 [43].

¢ Data taken from Volvo Trucks webpage [44].

d

Every 18,000 km.

E. Christoforou et al. / Renewable Energy 96 (2016) 33-41
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Collection and Processing — Feasibility Assessment
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Fast Pyrolysis — Exploitation Options
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2. Waste to Energy Technologies for Exploitation of Olive
Mill Solid Waste (OMSW)

OMSW Gasification — Exploitation Options
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2. Waste to Energy Technologies for Exploitation of Olive
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3. Pilot station for OMSW pelleting

Media Presentation

= https://www.youtube.com/watch?v=2QIld0Qs1LEY&t=6s
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4. Q+A
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Website
www.swim-h2020.eu ; http://www.serg-web.com
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