1.

AXKHEEIEX ®PONTIZTHPIOY
(KOMITOZTONOIHEIH) #1

dvAAa Ta omoia Exovv éva Aoyo C/N = 50 mpdketton va avapyfodv pe mepicoeia
Bloloykng Adomng mpoepyOUeV amd Tov TomiKO Prorloyikd kabapiopd pe Adyo
C/N = 6,3. Yroloyiote TV ovoroyio TV V0 VAIKOV OOTE va TpokOyel Adyog C/N
= 25 o710 piypo. YnoBéote 0Tt 1oybovv ta akdAovdo YopaKTploTIKd !

1. Tlocootd vypaciog ot Adonn = 75%
2. Tlocooto vypaciog ota ALY = 50%
3. Tlocooto aldtov otn Adonmn = 5,6 % «.p (o€ Enpn Paon)
4. Tlocooto alwtov ota @uAka = 0,7 % Kk.p (o€ Enpn Pdaon)

Y7moAoyioTte TNV TOGOTNTO TOVL OEPO TOV OTTOLTEITOL Y10, TNV KOUTOGTONOINGT dVO
TOVOV AXA ¥pNGILOTOIOVTAG KAEIGTO OVTIOPACTIPO LE EEAVAYKAGUEVO AEPIGUO.
YmoBéote OTL 0 EUMEPIKOG TUTTOG Y10, OAQL TOL OPYOAVIKA GLGTOTIKA TV AXA givor
CeoHo4.3037.8N kabmg kot ta axorovBa dedopéva

o gk wdpE

~

Yypacia Tov opyavikoy kKAdcpatog tov AXA = 25%

[Tmrtwcd oteped (VS) = 93% x TS (olkd oteped)

Biooamodopnoipa rtrikd oteped (BVS) = 60% x VS

Amodéunon tov froamodopnoipwy otepedv = 95%

Awdpkela kopmootonoinong =5 d

Amaimon o&vyovov 20, 35, 25, 15, 5% vyia kaBepio amd TG MUEPES
KOUTOGTOTOINGNG

H mopayopevn appovia yavetor 6Tnyv atpOsQapa.

O aépag mepiéyet 23 % O2 kotd fapog Kot To €016 Papos Tov aepa etvar 0,075
kg/m?®

AmAAG10G 0£POG OO TOV OTOUTOVUEVO TIPETEL VO, TOPEXETOL GTOV OVTLOPOUCTIPO
wote vo, Slac@aAiletar 0Tl T0 TOGOGTO TOL 0EVYOGVOL GTOV aépa dev Ba elvar
pkpotepo amd to 50% NG apykng TIUNS Tov.



AYZEIX
1.
Determine the percentage composition for leaves and sludge

For 1 kq of leaves:

Humidity of leaves = 0.50 x 1 = 0.5 kg H20

Dry weight of leaves = 1-0.5=0.5 kg

Considering that N% of leaves = 0.7%, N=0.5 x 0.007= 0.0035 kg N
Since C/N=50 then C=0.0035 x50 =0.175 kg C

Likewise, for 1 kg of sludge:

Sludge humidity=0.75 x 1= 0.75 kg H20

Dry weight of sludge=1-0.75=0.25 kg

Considering that N% of sludge = 5.6%, N=5.6% x 0.25=0.014 kg N
Since C/N=6.3 then C=0.014 x 6.3 = 0.0882 kg C

Mixture of 1 kg leaves with X kg sludge

0.175 + X * 0.0882 _
=25=> =2
Nieaves t Nsludge 0.0035 + X 0.014

Cleaves t Csludge
(C/N)mix =

25 *(0.0035 + X *0.014) =0.175 + X * 0.0882 =
X =0.33 kg sludge / kg leaves
Thus, for every kg of leaves 0.33 kg of sludge must be added.

Check the humidity of the mixture

H2Ototal= HZOsIudge + H20jeaves =
H20totai= 0.5 + 0.33*0.75 = 0.5 + 0.25= 0.75 kg
Thus final humidity of the mixture = 0.75/(1 + 0.33) = 56.4% < 60% (0k)



2.
Determine the mass of biodegradable volatile solids (BVS) in 2 tons of waste:

Mass BVS = 2000 kg * (1-0.25 vypacia) * (93% VS/TS) * 60% biodegradability = 837 kg
Determine the expected BVS mass conversion:

Expected BVS mass conversion = 837 x 0.95 = 795.2 kg

Determine the amount of oxygen required for the decomposition of one kg of the
biodegradable volatile solids using Eq. (14-2), as given below:

b—3d
2

da + b —2¢c—-3d
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CoHpO Ny + ( )02 — aCO; + ( )Hzo + dNH;

For the given chemical composition, the coefficients are a = 60.0, b = 94.3, ¢ = 37.8,
and d = 1. The balanced equation is :

Ce0Ho4.3037.8N + 63.93 O2 > 60.0 CO2 + 45.7 H20 + NH3
1433.1 2045.8 2640.0 822.6 17.0

1433.1 kg BVS converted - kg BVS converted

O2 required =

Determine the total amount of air required for 2 tons of MSW, containing 795.2 kg of
BVS, as determined previously:

795.2 kg BVS x 1.43 kg O, /kg BVS converted

0.23 5992 y 075 <44
kg air m?> air

Air required = = 65921 m? air

Determine the required capacity of the aeration equipment, expressed in m3/min:

65921 m3 air x 2 x0.35/d
min
1440 —=

Air required = =32 m3/min

Comment: The flow rate is computed using 35 percent of the total oxygen requirement,
the most critical day. In an actual composting operation, some of the BVS would have
been converted to cell tissue. However, because air is also required for the conversion
of BVS to cell tissue, the computations presented in this example, which are based on
the assumption that all of the BVS is converted, are reasonable.



