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ABSTRACT

The present Diploma Thesis is a general attempt to understand the composition and
quantity of waste generated at selected buildings of NTUA, emphasizing the
identification of the waste generated at the building of Mining and Metallurgical
Engineering School. The aim is to use the results of this to establish a system of
separate waste collection at the School of Mining and Metallurgical Engineering and
the premises of the NTUA in general.

Waste sampling is necessary to collect data and draw conclusions on the

composition and quantity of waste generated at

NTUA. Samples were collected from certain point, such as:

1 mixed waste bins at the second floor of Mining and Metallurgical Engineering
School,

1 paper recycling bins at the second floor and the Registry office of the School of
the same School,
paper recycling bins at the Central Library of NTUA and finally,

W.E.E.E. recycling bins at the School of Mining and Metallurgical Engineering,
the building of the Physics Department at the School of Applied Mathematical
and Physical Sciences (SEMFE). and the Administration building of NTUA.

After processing sampling data, there was an attempt to develop a model for the

assessment of future quantities of mixed waste to be produced at the School of

Mining and Metallurgical Engineering. Moreover, an effort was made to correlate the

generated amount of specific waste types that are related to the hydration of the

human body (PET bottles, soda cans etc) and temperature changes.

The study was conducted during April-May 2009 and April 2010.

Some of the main conclusions of this Thesis are summarized to the following:

1 By developing an integrated system for the alternative management of different
types of recyclable waste, the amount of waste generated at the second floor of
Mining-Metallurgical Engineering School, which is finally landfilled, could be
reduced by 46%.

1 The pilot operation of paper recycling bins in the above-mentioned building
demonstrated the strong interest of the staff and students in paper recycling.

1 The quantity of high-quality paper (white paper) was distinctly higher than that of
the other types of recyclable paper.

1 The "IT and telecommunications equipment" was the dominant category of

WEEE.f ound in the green recycling bins
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9 Based on sampling data and the mathematical model established for the waste
rejected at the second floor of Mining-Metallurgical Engineering building, the
estimation of the future waste quantities seems possible, as the model-predicted
guantity from 2009 data is in agreement with that sampled in 2010.

1 The change in temperature does not uniformly affect all the waste derived from

products that offer hydration to the human body.
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YasUaUFi3emd |y dbefPodasay
] 3Usgoeat liscelU Ka e hUqQUU (kg)
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3.4 zydelued UUsoeUUchldgaddoY¥aggg UYydEaioavidd o

3.4.1 KolGUovroe
O UgUe Uds U3 fhUdUpde tiedg gitl @arsdhijilecsddy atigde dda U
99U Ue 6UjUa Uxvydszsvaelpestdd o¥lybosi Wdge ulUi 00
Feceoaegdz., GUd o) Uee UUlnd UodWsTHizdipamd as ed e o
Ue gz K.
Bs o2aUj;9385 a¥Yilies "6g eUalUeddeaUs eUUs3:
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3. Bs "y3UU saUj;s3es a¥Yilies Udd dsbasedeadd:

1 B ayYused U~rs GvrUsUgUsegLategddeage YUY 3

1 B oaYiued cabddiwég 6136 UsgeddaUosxraUdy a

1 B Wwieldd oaUsUj;seed UstGhiueg GUs stfhoUssec.
1 B wielgg g 69 JablgiladdUg 2¥aoada¥s.

1 B avyued Usg "1 Usg ) hiag

B oa¥Yilied Uesg uUgUyjyeg 63 hlieg eUaUUeddal oaU0UY
22/ 5/ 2009, @6 HRUU "~ UoeUlUUB 8seddalUs 5 uUsoeUUs
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basUa UgedyBdhprddeeldy st 3 Usg oalUysseg oaYliaseg Us
G0i OUye Hhyeitise Udd KEeceoaed z7.27.2.

geyy U zy Uy did gelUyeedsal
1 1 7/4/2009
22 2 28/4/2009
31 3 7/5/2009
43 4 19/5/2009
46 5 22/5/2009

basUaUged;B84hooe UUsocUUcotjyboesollsgddatiypbiegi :
93 UeeU0U0UaU U¥s z2z72z.

geyy U zy Uy did gelUyeedsal
1 1 7/4/2009
21 2 28/4/2009
30 3 7/5/2009
44 4 21/5/2009
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35) "eUU0ay0ecUO0UU c0U0jeaUxrys oUs UsYagild osU Usgc

351 ) "eUUeay0eUUU e0UjetU0rs Usblo oWaWapa4aery dddU
cUj U8cg uUi UUy clyd B )} Hafesege.dz

B aYlued Ueg uUgUyj;eg 6y) hieg Udd FEFecseoaed 2.2.2
Usg @) Rieg, a Gt je 294 0G0a¥y3s oaUs oa63U0Y a0 K
aUsUsgy) oUa d sUlsaU0alU Ggaaygadd Oladzms aYwld,dg
aUdUystecgi Ueg 83 hlieg oaUs GUU o3 0G0aU Uxs e U0at
OU fhoyostdq eU0U3 eUoy¥ad, h ¥vd Uioscgal

= ) (el

aYued. ¢ Us
"Ujy UsayYUry GUsscUars
Bas Us Ug " 3.00% y eyl Ugztadyd * 7/4/2009)

J. U3 Uad 3ydaed Yes 36,9 kg
cj Uy Ua j Usdeed Yes 30,28 kg
bl o8B pdehibperly a il 28,5 kg

. j U3 UR3sU 1,78 kg

. 3 haess U 0 kg
Egseasah cUy Ua 67,18 kg

das3 Us Ug * 3.086 y eyl U cdy p2A) 28/4/2009)

A. jU;U0ad 3ydeed Yas 46,3 kg
B. j Uy Uad j Usedeaed Yaes 13,93 kg
Bl. dsBYpdehkibepsrU) aliil 5,03 kg
d2. j Uy UphssU 8,9 kg
. 3 Hhass U 5,04 kg
Fgszsasah Uy Ua 60,23 kg
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das Us Ug " 3 .00 yPeeyl) U Bdyd U 7/92D09)

A. j U3 Ua 3ydeed UYas 33,6 kg
B.j UjUa jUsdeaed Yas 8,8 kg
Bl. ds8B8pdeAibeperU) alil 7,5kg
2. j U3 Upssl 1,3kg
. 3 haeo U 0,2 kg
Fg3szsasah Uy Ua 42,4 kg

a3 Us Ug ~ 3.09& yTeey0l) U tadyrg € 19462000)

A. jUjUa 3ydeed Yes 62,35 kg
B.j Uy Uad jUsgsdaed Yas 16,7 kg
Bl. ds8B8pdehkibderU) aliil 14,45 kg
d2. j U3y URpssU 2,25 kg
. 3 fhass U 0,43 kg
Fgseasoafh cUy Ua 79,05 kg

a3 Us Ug * 3 .00 y eyl Uggddrd U 22452009)

A. jUjUad 3ydeed HYHes 14,6 kg
B.j Uy Uad jUsdaed Yas 5,35 kg
Bl. dsB8pdehAibeperU) a i 2 kg
d2. j U3y 0ps3ssU 3,35 kg
. 3 hoaes U 0 kg
Fgseasafh Uy Ua 19,95 kg
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Yas3 U260¢F: 36 a0

46 deUy L 3

]. jUjyUa 3ydeed YeshUdqUU(g

193,75 kg
dj Uy Ua jUsdeaed BeshU4qUUJ

75,06 kg
bl o8B pdaehibperU)y auld

57,48 kg
d2. j Uy UpssU

17,58 kg
. 3 hoaes U

5,67 kg
E3I?BsStET) ) AgtL 268,81 kg
EF3?Bst7T 274,48 kg
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j3UetabsalU UgUfR wUae3Us Uds UsesalUaxidd Uxs U0OU
¥}y o0Ue UsUasoe cUjUsei. ¢gyoaced, UU bsbaalU oaUs
aUs 65 Yy UssalBg 6uelablg Ut aUd

a3z Usa UFg3e®bore UdyesitlUssae "ecuahUdqUU cUj Us

geyl) U i Uy @g) ) dy a9l Us ap) 6 (
1 67,18 67,18
22 60,23 127,41
31 42,4 169,81
43 79,05 248,86
46 19,95 268,81
300

@ /
P 50 /

QO

o 200

o

2 150 / y = 64,9010.031x
>

/ Rl = O' 9
100 /

0 10 20 30 40 50
gey\l

P Yo Uzl UN.b18Be Udd Ud) esiliddge dJelyg sdddmsed TGdils
aYue Ueg uUUgUyj;eg 6y htiecg Udd Eecesoeerd z7.27.27

¢ e0U0Ubeseae Udd UdyjestlUseed UGgseseesaed ~elhUdqUU(
tUgUyi16g9 6)hlieg UscscasgdUa esU UadUOUsoee GgsyYy U
aUdid 6 Gg3UUaUGUe dR=0,9%8%cy Gl ddloBaefigs UgUh uUa

UoYad UsUU Roeystd Uxrs UURerys Uesg uUgUyjeg 6y f
A aldd tUUae3Us HUs y3UdiUshzd epWicdg U248gadPu:
UsYooaUd Ueg uUgUyjyeg 63 hiieg UsUlGeyseaY U Uds U

™
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UOU eUUjedUxs Ueblso oWa¥ogisddobeBridc
eeU0Ua0 Vdd. Eceoaed

das3 Us Ug ~ 3.082 yHey0I] Ut tadyd ¢ 7/4/2009)

]. jUjyUa 3ydeed Yaol 3,2kg
dj Uy Ua jUsdaed HYesh 0,65 kg
h1lds b-add] o ehiteperUy a i U 0 kg
d2. j Uy UpssU 0,65 kg
. 3 haess U 0 kg
Fgseasoafh | Uy Ua 3,85 kg

a3 Ua Ug * 3.08)% y eyl Uggedrg € 2824/L009)

]. U3 Ua 3ydaed UYaol 5 kg
dj Uy Ua j Usdaed Yaesoh 1,3 kg
b1lds b-addlj s shitbcperUy au U 0,5 kg
d2. j Uy UpssU 0,8 kg
. 3 hoaes U 0 kg
Fgseasoafh Uy Ua 6,3 kg

das3 Us Ug " 3 .084 y eyl UgiBdyd U 7/92009)

]. jUjUa 3ydeed Yaol 2,55 kg
dj Uy Ua j Usdaed Yaesah 7,9 kg
h1lds b-addlj s shitecperUy au U 1,3 kg
d2. j Uy UpssU 6,6 kg
. 3 hoaes U 0,0032 kg
Fgseasoafh | Uy Ua 10,45 kg
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Ba3Us Ug 3 .08% yYkeyll) Ugtddrg © 2146/2009)

j]. U3 Ua 3ydaed Yaol 10 kg
dj Uy Ua jUsdaed HYesh 3,35 kg
bl ddoBBpdehkibperl) ati U 2,7 kg
d2. j Uy UpssU 0,65 kg
. 3 haeo U 0 kg
Fgseasoafh Uy Ua 13,35 kg

basUoaUFgl3e®m®oY GUsscUaU o250 Uss aYuas Us
. 2.2
]. U3 Ua 3ydaed Yaol 20,75 kg
dj Ujjle daoed YeaoahUdqU 13,2 kg
bl cdoBBpdaehibpesrU) aul 4,5 kg
d2. j U3y 0URpssU 8,7 kg
. 3 haeo U 0,0032 kg
E3I?BstTB jJ Agt 33,95 kg
F3?BsB 33,0532 kg
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gy ¥d GUa300Us U Ue Gy YlGdeU 3.41, aUes avie U
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oUoce3fhd "e6g uUUaecs3Us gydefh bHUdefh UszesalUaxidd U

Uds ¥y ost0Ue UsUasoe U @6} )9eceyvYUxs.

a3z Ua UFgaeddoyd Ud) cadloberdic” JBRABYBBFAOdd 6 Uy C
gy Uee O00aUd z.272. 2.

¢7ZKNKl BeuhUdqUUg | Uy Jdiesuu(ig';'yq “elhC
1 3185 3’85
21 6,3 10,15
30 10,45 20,6
44 13,35 33,95
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35 s
30 yd

25
20 *

15
10 /

kbe

y = 3,68720.052
R] = 0,8

jdyestUsose
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eeg) e Udd GgsyyUdadd UtgdiadO88e UUs gUOXador:
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iy UseU0U0aUg GUs "3} hoyUeelU UsUsioarvldd cUj Usc
GgstugUdeh eU Us Ueylvyd 1 e8doeicelUsas {yyYlideU 3
¢cg 8a6a ¥3eé&, € 63 Ua 3U cUjUaUdyatlUs Usgd g Uas
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e U0U

3.5.3 jJ a8U0U0ay e0OUyeaU0rys oUs UsYagld osU

Uy Usei Udd oaUs3Uysoed boabasedeadd Usg K.z.4UY

a3 Us Ugr (83.96680 UUe 3 oaYlieUPdBai oa@vilddg vyUes Ug
TUsU)ysoed dhoabassdeadd

]. jUjUa 3ydeaed Yas| 18,7 kg

dj Uy Ua jUsdaed Yesh 2,3 kg

bl o8B peAibbderUyalU

i1 yeU¥slU 2,1 kg

d2. j Uy UpssU 0,3 kg

. 3 haeo U 0 kg

Fgseasoafh Uy Ua 21 kg

Yas Uso UdgZ (Bs.96680 UUe 3 o Y i & U di&laesi age¥fiiodifs e Us g Us Uod 3 -

Udd TUsU)jseed dsbasesdeadd

]. Uy Ua 3ydeaed Yas| 13 kg
. j Uy Ua jUsdaed Yas 1,4 kg
bl dobBBpdeAibbderUyatU

j ] vyeUUslGUY 1,4 kg
d2. j U3y U0RpssU 0 kg
. 3 haeo U 0,1 kg
Fgseasoafh Uy Ua 14,4 kg
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a3 Us UgdgZ (Bs.o7ca0W U0 G 3

TU3U);saed dhobassdeadd

avYue UpPdEai s ¥ilgdd Ua

o

ua

U

j]. U3 Ua 3ydaed UYao| 15,5 kg
dj Uy Ua jUsdaed HYesh 9,2 kg
bl dob8pdehibperly atl

jlvreUUslGUY 8,7 kg
d2.j Uy Uphs s U 0,5 kg
. 3 fhass U 0,5 kg
Fgseasoafh j Uy Ua 24,7 kg

a3 Us UdrZ (8. 9%c8)W UG 3

TUs Uy ssed dosbascecdeadd

j]. U3 Ua 3ydaed UYao| 10,7 kg
dj Uy Ua j Usdaed Yaesoh 4.2 kg
bl doBBpdehibperUy ali U

j 1 vyeUUsOUY 3,6 kg
d2. j U3y UpssU 0,6 kg
G 3 hoaes U 0 kg
Fgseasoafh j Uy Ua 14,9 kg

a3 Us UgdgzZ (Bs.97620W U0 G 3

aYle UYduYasioadddg ) Us

TUsUyssed dosbasecdeadd

]. jUjUa 3ydeaed Yaoso| 8 kg
dj Uy Ua j Usdaed Yaesoh 0,75 kg
bl o8B pYeAibbderUyalU

j 1l vreUUslGUY 0,5 kg
d2. j U3y URpssU 0,25 kg
. 3 hoaes U 0,5 kg
Fgseasaf | Uy Ua 8,75 kg
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Yas Us UgdFZ (Bs.97630 a U
o b

290 PabBgdodBPgdag®ivibkgds

TUs30y o
a29c6dead

]. U3y Uad 3ydeed Yasosl 65,9 kg
dj Uy Ua jUsdaed HYesh 17,85 kg
bl dob8pdehibperly atl
jlvreUUslGUY 16,3 kg
d2. j U3y 0UpssU 1,65 kg
. 3 hoaes U 1,1 kg
F3?BsB 84,85 kg
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36. pUsoec UUsadyaUd gdiUgqgd. pyY&ie Udd UOUUs); aUd ¢
EglGoalUguLs3 | . KA. &

361l.zydsilied uUUsoeUUsadyaUd Uxs | ebaelyrs ¢alaly
K36 oaoleagi (). ¢.¢. K.) GUegd ~JYOssegd oaYUegd
doaUoaUje3asayd Gglalgyd aUes K. z.4UY.
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