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CFU m 3

dBA Decibel A weighting ( )
DTT Dilutions to threshold ( )
E. Coli Escherichia coli,
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. .

&
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29407/3508/2002 ( 4),
( )
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. ,

.
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’,
,

.

,
,

( ) . 142/2011.
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.
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‘ 4 –

’, ‘ / 15:
–

. .
, , . .’.
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2 . ,
5 ,
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11.

, ,
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( . .
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1. 291180/11034/02
257921/2004,

2. 889/2008
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3. 4235/2014, 49, .
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.

4. 217217/2004
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, .

1. 2006/799/ ,

.

2. 2007/64/ ,

( ).

( )
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(3)
,

.
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1069/2009, 24, . 1 ).
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3. ,
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.4235/2014).

& ( ).
: )

( ) )
( ) .
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, 70.000tn/ , . .
,

, . ,
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30 lt
. ,
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( , , )
, ( ,

, , , .) .
,

.
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, ( )

, 3.

,
,

, . , ,
20 40% . . .

3: ( : Rynk, et al., 1992)

:
,

( , ,
. .)
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: 1 2
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.
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, ,

).
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: 15 20
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.
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2 3 .

(
)

40 C –
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.
, , ,

, ,
.

,
.

5:
( : Binner, 2002)



25

, , ,
,

( . 6).
.

6: ( : Cornell, 1996)

, ’
( . 2), .

, ,
.

2: ( )

(%)
(%)

(%) (%)
(%)

. . . . 26 44 27,8

. . . . 28,4 30,5 18

12 18 9 15 . . 10 . .

37,0 4,7 . . 2,6 6,9

. . = , ( : Epstein, 1996)

;

( ), , ,
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C/N ,
C/N

3 .

7: C/N (Amlinger F., 2009)
C/N C/N

10 20 12 25
(

)
12 20 20 60

15 25 25

20 23 20 60

23
,

23 31

35 30 60
120 170 ( , ,

)
25

100 500 ( ,
, ,
, )

40 60

200 500 30 100
2 3 ( , ) 40 50
10 ( ) 60

10 ( , ) 100
13 18 100 130

(
)

20 100 150

25 ( ) 60
& 30 30 50

,
,

.

8: (Cornell, 1996)

(% . .)

80 90
80
40
40
15

: Kompostverordnung, BGBl. II Nr. 292/2001
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9: –
( : Ottow J., 1997)
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10 .

10: ( ).

1. –
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,
.

.

.

.
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( , , .)
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: C/N, , .

3.
( )

:

(22 C – 40 C)

(40 C – 60 C)
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.
.

,
( ,

) .

( . .57).
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( , ) . .
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( )

.

.

5.
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, , .

.
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.

.

( , , ).
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2 ( )

( , , .).

, , > 4 cm
,

.
.

, 40% 60% . .

.

.

&

(shredder)
,

.

(chipper,
grinder)

( . .
),

.

, , 150 300 mm.
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(CO2)
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CO2 (>12% . .CO2)

. CO2
.

( . 3, . 105).

(>60% . .),
.

( . 6.1).

,
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;

.

 
Πώς γίνεται η ανάδευση με φορτωτή; 

 

 

Ενοποίηςη ςωρών.  

Μετά τθν πρώτθ εβδομάδα, ο όγκοσ του ςωροφ αρχίηει και 
μειώνεται αιςκθτά. Κατά τθν ζναρξθ τθσ φάςθσ ωρίμανςθσ, 
κεωρείται ςκόπιμθ θ ενοποίθςθ δφο ι περιςςότερων ςωρών για 
εξοικονόμθςθ χώρου αλλά και για τθ διατιρθςθ τθσ 
κερμοκραςίασ τουσ, ειδικά κατά τουσ χειμερινοφσ μινεσ.  

Μετά τθν ενοποίθςθ κα πρζπει να δθμιουργθκεί δελτίο 
παρακολοφκθςθσ του νζου ςωροφ.  
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7 – /
.

.
.

.

24 .

.

1
, ,

.

( .
3 ).

.
. , ,

.
.

(positive
aeration)

,

,

.

(negative
aeration)

,

.
,

( . 7).
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8 – .

,
,
.

. ,
4:

65 C 5
60 C 7
55 C 14

,

.

,
142/2011 ( . 5),

70 °C 60 .

(E.coli,
, Bacillus, .) ,

.

– .

( . 3 ).

– .

;

, , ,
.

, , , ,
e.coli, , . ,

.

( . 5.3)
.

Δ8 - Υγειονοποίηση υλικού κομποστοποίησης
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9–

,
(45 60% . .).

.

, .

( . 3, .105).

( . 3 ).

.

.
,

.

.

.
,

( . 6.4).
( ).

.
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10 – .

fleece
( , , ).

.

&

fleece

:

.

.

.

.
.

,

« »
.

&
.

,

,
.

;
,

. ,
.

,
,

.
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11 –

(
)

(
).

.

.

( . 3 ).

&

( )
(

10mm 25mm). ,

.
,

( .
).

40% . .

,
( ).

, ‘ ’

. ,
( .

).

. ,

.
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12 –

,
.

11.

( . 3 ).

,
.

10 mm
, 10

25mm 40mm
.

,

,
.

.

,
. .

.
,

( 12).

.

,

.

40 80 .
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13 –

.

( , , ).

. .
.

( . 3 ).

.

1,5 m.

,
1 3 4 .

/
30oC,

.

,
.

, ,
.

,

.
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4.5.

.

11:

(

>6.000tn/ )

(shredder)

(chipper, grinder)

2

3

5, 6

7

( ,
)

7

(

)

7

( ) 9

(fleece) (fleece)
10

, ,
, pH

7.3

4, 11

12



69

4.6.

, :

<1.000 tn/ 1.000 5.000
tn/

5.001 10.000
tn/

( )

1 1 1

. . 1

/
1

(
)

1 1

1

(
)

1 2

3 5

1. , ,
.

:

2. .

3.
.

4.
.

5.

.

6. .

/
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7. .

8. .

9. .

10. .

,
.

1. .

2. .

3.
.

4.
( , , pH).

5.
.

6. .

7. .

/
.

:

1. .

2. .

3. / .

1.
.

2. .

3. , .

4. ( . . , )
.
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5.

5.1.

,
5:

,
,

,

.

5.2. &

,
, .

:

,

,
(

),
pH ( ),

(
),

.

,
.

(
)

.

6.
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( )
,

.

, ,
85–90 % , 5

%7.
WRAP8,

33% ’
, ,

.

.

.
.

,
,

( , , , ).
,

( , ,
, , .),

.

,
9 ( , ,

.),
.

:

,

, ,
, . .

,

/ .

/

( )
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/ .

,
,

.

.

.

(
) .
, 60%
, / .

12: (%) .

: ORBITe.V./EuropeanCompostNetworkECN, 2008

2003 2009 2005 2005 2003 2005 . .

40.0
11

53.4 71.0 51.0 30.0 50.9
/ 10.0 3.9 25.0 13.0 10.6

15.0 38 15.9 6.0 14.0 10.4
15.0

44

13.6 2.0 6.3

(SOIL MIXING)
2.0 1.6

0.9
15.0 11.9 4.0 27.0 25.0 12.9

. . .
2.0 2.0 16.0 4.9

1.0 6 1.0
2 1.3 0.5
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5.3.
5.3.1.

,

( ) :

.
.

.
.

.
.

.

, .
,
.

8.

13: (IPTS,2014)

/

1. 15 % .

,

.

2. :

:
max 25 mmolO2/kg /h
16 mgCO2/g / ,

16087 1.
Rottegrad III, IV V

( max 30 C
),

16087 2.

.

3. Salmonellasp. 25 g

1000 CFU/g E.Coli

( . 8).
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,
.

4. 2

( . 8)

5. 0.5% . . ,
2 mm.

6.

:

mg/kg ( ) ,

.

Cd 1.5

Cr 100

Cu 200

Hg 1

Ni 50

Pb 120

Zn 600

PAH16 6
:

, ,
, ,
, ,
, ,

[a] , ,
[b] ,
[k] ,
[a] , [1,2,3

cd] ,
[a,h]

[ghi] .
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5.3.2.
,

,
, . ,

:

14: (IPTS,2014)

.
CaO.

( ,P,K,Mg).
Cu n Cu>100

mg/kg Zn>400 mg/kg .

.

pH
(salinity)

.
,

.
,

( / ).

.
( / ).

.

.
/
.

.

( ).

,
.

, ,
.

1069/2009
.

,
.
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5.4. –
,

.

– ,
,

10.
, 9.

5.4.1.
(

),
.

, .

15: – (IPTS, 2014)

5.4.2.

, .

:

CENTC 400 orizontal (Project Committee – Horizontal standard sinthefieldsofsludge,
biowasteandsoil) ,

PAH16

(tn/ )
(

) (

)

(
)

<1.000 1 1 1 1 1 5

1.000 2.000 2 2 2 1 1 5

2.001 3.000 3 2 3 1 1 5

3.001 10.000 4 2 4 2 1 2
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CENTC 223 (Soil improversandg rowing media).

12579:«Soilimproversandgrowingmedia – Sampling» CENTC 223.

,
( EN 12579),

, .

,
,

:

.
.

.
.

.
’ .

.
.

.

,
.

. . ,
( . 10),

:
• ,
•
• ( )

;
, ( )

,
.
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6.

,

, .
,

.

, ,
(bioaerosols), ( ),

.

.

/

13:

, , :

( , , , . .),

,

,

.
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6.1.
6.1.1. –

,
.

.
:

:
(

). .

: ,
,

, , ,
, .

:
( ,

), , (
), .

, ,
,

.
,

,
(DIN EN 13725) EN 13725:1999 «

».

‘sniffers’
1 (1

OUE/m3).
. ,

, DilutionsToThreshold (DTT).

, ( . .
, , .)

5 60 OUE/m3.

.

,

, . . 6 ,
24 .

, OU/s.
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6.1.2.
, ,

, ,
, .

(OU/m3)
200 5.000 ( . .

),
.

(
)

1.000 – 30.000 .

,

.

(>65/70 C)
, , ,

.

( )

,

.

,
.

(
).

500OU/m3.
7.

<3.000

. , .

<500 /
, .<100

,
, .

;
: .

:
.
: .

: 60 65oC
.

: ( . .
)

.
, ,

,
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14:

( : L.F.Diaz,
2007).

6.1.3.
,

.

.
: )

( . . )
) .

.

(
)

.

, .
( . .

), .
.

.
.

,
( ).

( ), .

.
.

.

.
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6.1.4.

,
, .

:

(
) :

0
1
2
3
4
5
6

: ( . 3 )

,

.

: 500 OU/m3

)

( )
.

, /
.

,
( )

VDI 3940 Sheet 2.
, ,

( . . , ,
, .)

: ( . 3 )

)

( . 3 )

,
:

. .
.
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. ( ).

, Luft 2002, Programme
AUSTAL2000,

( . .
5 Beafort, , ).

, :

(
, . . ,

).

(
/ ).

,
.

, ,
3 OU/m3.

5: (ENVIRON I.C.,
2013)

. ( )
Environment Agency (UK):

1.5, 3
6 OU/m3 98% .

;

.

( . 6.1.3&
8 ).

( .

14)
.

83

. ( ).

, Luft 2002, Programme
AUSTAL2000,

( . .
5 Beafort, , ).

, :

(
, . . ,

).

(
/ ).

,
.

, ,
3 OU/m3.

5: (ENVIRON I.C.,
2013)

. ( )
Environment Agency (UK):

1.5, 3
6 OU/m3 98% .

;

.

( . 6.1.3& 8
).

( .

14)
.

, ,
.
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6.2. &

, ,

( , , , , , ,
).

, , , .

1 m
30 m,

11.
10 m

12.

( . . , , ),

.

,
.

, , , ,
, , .

,
,

13.

75 150
11. ,

,
,

, .

( )

(CFUs).
CEN/TS 16115 1:2011

VDI 4257/2013Part 1 Part 2 .

,
, , .
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.
11

, :

- (Gram negative): 300 cfu m 3

- : 1000 cfu m 3

- Aspergillus fumigatus: 500 cfu m 3

.
(

P3).

,
.

.
,

( . . ).

,
( ).

.

9.
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6.3.

1 75 m
,

.

:

.

,
10 m ( 10 2,5)14.

( )
.

,
(

),
(6.2).

,
.

/ ,
, , ,

, .

, , ,

.

(
)

,
767:2006 ‘

’.
,
.

,
200 mg m2 .

15.

/
( . 9).
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6.4.

,
:

.

15:

:
.

:
.

.

16 0,028 m3 m2

.

, ,
:

(
).

.

.

.

.

.

( , , ,
, ).

.

,
ÖNORM S 2205.
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( )

16:

pH 4 6 5,5 8,5

mS/cm 30 0,5 10

BoD mg O2/l 80.000 10 60.000 10 15.000

CoD mg O2/l 100.000 20 80.000 20 25.000

NH4 N mg/l 130 1.300 650 1900 5 1.100

PO4 P mg/l 25 0,8 5

: ÖNORM S 2205,

,
, ,

( ).
.

16: ( )

1
2

.

.
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.
,
.

17: ( )

,

. . / ,
,

. . . , .

,
,

.
(2) :

( , , ).
,

91/271/ ,
5673/400/1997.

:
, 145116/2011
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,
,

.

&

&

/

.

:

D5 COD
pH

( , P)

.

:

:
D5 COD

pH
( , P)

.

:

5673/400/1997.

:

145116/2011.
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6.5.

. ,
:

.

,

.

( , , .).

( . . )
(

).

37393/2028/29.3.2003 «

» ( 1418 ),
9272/471/2.3.2007 ( 286 ).

.
,

/ .

2 . . 1180/ 81 ( . . 293/
1981).

dBA

70

.
65

. 55

.
50

,
45 dBA,

.
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,

. . 149/2006 ( 159
/2006).

,
( , , .).

,
. 1180/ 81.

. . (background noise)
.

,
.

,
.

,
.
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6.6.
,

(CO2), (CH4), (N2O),
(NH3) (VOC).

.

. (CH4)
(N2O). (CO2)

,
.

.
CO2

,
.

.

,
(0,01% 0,06%

)17.

(CH4). (CH4)
.

.

CH4. , (
)

CH4.

17

CH4

100 gCH4 /t (
).

250/400 gCH4 /t (
).

>800 2000 gCH4 /t (
).

,
, ,

5 15% .

( 2 )
2
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40 C.

C/N
. C/N (

, . . )
2

C/N.

, 2

,
.

2 .
CH4

.

18

2 .

20 180 g/t .

,
.

(CO2)
.

CO2

.
, CO2

. , CO2

.

: 120 250 kg/t .

(NH3) (
)

.
C/N ( .

). , pH .
, ’

pH ( . . )
.

: 500 600 g/t .

(VOCs): (VOCs), : , ,
, , ,

19.
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VOCs
: ,

, 2 , , ,
.

,
µ

(CFCs) .

VOCs

VOCs

.

2

VOCs
/ , mg C m3

g kg C
19.

VOCs ,
,

.
: 290 1000 g C .

VOCs

,
(

) ,
VOCs 75%,

( )
56%20.

,
50 100 g C ,

80 90%
VOCs.

H2S, CO, NO
(H2S) (CO,

NO), .


