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rpa<!>H0 r. XnTOI:
EniKoupO(:; Ko9rW'lTll<; T.E.I. MWOAOyyiou

H oµµwvia EivOl tvoe; ana TOUe; nOAU KpiOlµOUe;
nopaYOVTEe; nou nptnEl va EMYX£TOl OE OO<POAtl
EninEOO Y10 Tllv EnlTUxia µ10e; KaMltpYE10e; 4JaP1WV.
H oµµwvio KOl TO o~uyOVO EivOl OTIlV ouoio 01 OUO
KP10lµOTEp£e; nopOµC:TPOl nou Oc: tva OUOTIl µa
KoMltpY£IOe; Tc:ivouv va XC:1POTC:PC:uouv µc: Tllv no-
poco TOU Xpovou. npWTOPX1KO µtAIlµO Aomov TOU
lX8uOKOM1C:PYIlTtl c:iVOl 0 tA£YXoe; aUTwv TWV auo
nopoyovTWV, 8T0l WOTC: va yiVC:l OUVOTtl 11 c:niTc:u~1l
KOI OIOTtlPlloll C:Kc:ivlle; Tile; nUKV011lTac; CKTpoCPtic;
lI'aplWV, nou C:nlTptnC:l Tl1 µCyiOTI1 an060011 TOU
ouOTT']µOToe; C:KTpO<Ptle;·

H oMIlAOC:~OPTIlOl1 Tile; lKaVOTIlTOe; <pOpTlOIle; c:-
Voe; OUOTIjµOTOe; KoMltpYC:10e; (IX8uoq>opnlOll) TIle;
oµµwvioe; KOl TOU o~uyovou avoAuovTOl OTO c:no-
µ£VO op8po «nc:pl TIle; nUKVOTIlTOe; C:KTpOq>tle;»·

H aµµwvia c:ivOl TO TC:A1KOnpo(ov TOU KOT0[30Al-
oµOU TWV npwTc:ivwv OTO KoM1C:PYOUµC:VO 4JOPIO. H
TO~IKtl opaOIl Tile; aµµwviae; oTO 4JaplO O<pc:iA£TOl
0TTl µIl - IOV10µtvll µOP<Ptl TIle; (NH3), c:vw 11 IOV10µt-
VIl µOP<Ptl (NH4+) c:iVO.l noM Aiyo TO~IKtl (OIlAOOtl 0-
VOAoYIKa oc: nOAU µC:YOAUTc:pc:e; OUYKC:VTpWO£Ie;).

01 µt80001 nOOOTlKOU np00010P10µOU Tile; oµµw-
viae; unoAoyi£:ouv Til ouvoAIKti aµµwvia ti oAIKti
aµµwvia - a~wTo (TAN), nou c:ivOl TO OUVOAO Tile;
IOV10µtVIle; KOl µIl - IOV10µtvlle; µopq>ne; Tile;· H 10-
Vloµtvll Kal µIl - IOV10µtVIl aµµwvio [3piOKOVTOl Oc:
µio KQTaOTOon oµ<piopOµIle; loopponioe;, µC:TOTPc:nO-
µ£vc:e; 11 µio OTIlV WIl, oVOAoya µc: Tl1V oMoYtl OTO
pH TIl 8C:PµOKpooio KOl Tllv oAoTOrIlTo TOU vc:pou.
H µ11 - IOV10µtVl1 oµµwvio ova<ptp£TOl ouvn8we; we;
oµµwvio O~WTO, NH3 - N.

AUTO nou c:vOlaq>tpC:l oµc:OO Tllv lX8uOKOMltp-
yelo eivOl va unOAOYl08Ei 11 oUYKtvTPWOIl TIle; µIl -
IOV10µtvlle; oµµwvioe;, 011AaOn npaKTlKa TIle; NH3 -
N, oq>OU ouni c:iVOl TO~IKn Yla TO 4JOPIO.

H OUYKtVTPWon TIle; µ11 IOV10µtVl1e; OµµWVlOe;

(NH3 - N) e~opTOTOl npWTOPX1Ka ana TIlV OA1Kn aµ-
µwvia - O£:WTO (TAN), TO pH Tl1 8c:pµoKpaoio KOl Tllv
OAOTOTIlTO. To ypoµµOµOPlOKO KMlOµO (a) (mole
fraction) Tile; µIl IOV10µtVIle; aµµWVlae; 100UTOl npoe;
TO nOOOOTO Tile; µIl - IOV10µtVl1e; aµµwvioe; I 100. H
oc: OUYKtVTPWOtl Tl1e; unoAoYl~£TOl we; c:~tle;:

Mil - 10vloµtVI1 aµµwvia (mg/lit~e; NH3 - N)=
(a) X (TAN). ..

ti µn - 10vloµtvl1 aµµwvia (µg/lit we; NH3 - N)=
1000 X (0) X (TAN).

onou: 0= ypaµµoµoplaKo KAooµa Tile; µ11 - IOV10µt-
Vile; aµµwvlae;, TAN = OA1Ktl aµµwvio - O£:WTO
(mg/lit we; N).

01 Tlµte; TOU (a) TOOO Yla YAUKO ~ XOµIlAtle; aAOTo-
Til TOe; vc:pa (S = 0 - 5%0) 000 KOI µC:YOAUTC:PIle; aAa-
TOTIlTOe; (S = 5 - 40%0) nopouOlo£:OVTOl OTOUe; nivo-
Kc:e; 1 KOl 2 OVTlOTOlxwe;.

110 tva oc:ooµtvo pH KOl 8c:pµoKpaola 11 OUYKt-
VTpwOIl Tile; µIl - lOV10µtvlle; oµµwviae; c:iVOl n£pl-
nou 40% µIKPOTC:PIl oc: vspo aAaTOTIlTOe; avw TOU
5%0 ono C:Kc:ivlle; TWV vc:pwv µs µIKPOT£PIl OAaTO-
TIlTa. Av oµwe; AIl<P8si un04J1l OTl TO pH TOU OAµU-
pou (80AaoOlvou) vc:pou OTO onolo KOAA1C:PYOUVTOl
Ta 4JOpla, OIOTIlPC:lTOl nov TOTS OTa c:ninc:oa 7.9 - 8.2
oc: oxtail µc: TO 7.0 - 7.5 Yla TO YAUKO vc:pa, TOTC: 11
YC:V1Ktl C:KTlµl1oll nou OIOµOP<PWVC:TOl C:lval OTl 11 TO-
~IKOTIlTO Tl1e; oµµwviae; EivOl µc:yaAuTC:PIl OTa v£po
u4JIlAtle; oAOToTIlTae;

nOpaOC:lyµa: oc: µlO oc:~aµsvtl C:KTpOq>tle; ramou-
pae; oc: 80AaoOlvo vc:po OAaTOTIlTOe; S = 36%0,8c:p-
µOKpOOlOe; 200C Kal pH 8.0 µnptl8IlKC: 11 OAlK~ aµ-
µWVlO - O~WTO (TAN) KOI [3pt8IlKC: va £lVOl 0.5
mg/lit. nOlO £lVOlIl OUYKtvTPWOIl Tile; µIl - IOV10µt-
Vl1e; aµµWVlOe; oc: µg/l it.

Ano TOV nivoKa 2 Y10 Tle; Tlµte; TWV 200C KOI pH
8.0 OIOnlOTWVOUµC: OTl TO (a) c:iVOl 0.0215. AVTlKa81-
OTWVTOe; OTllv C:~lOWOIl Tile; µIl - 10Vloµtvlle; aµµw-
viae; 80 txouµc::
NH3 - N = 1000 X 0.0215 X 0.5 = 10.8 µg/Iit.

H Tlµn 10.8 µg/lit 8c:wpc:iTOl OTl ~w£pvaC:l µOAle;
KOTa 0.8 µg/lit Tllv c:ntTpc:mn Tlµtl (10 µg/lit) nou
EivOl onµ£po c:uptwe; onooC:KTn OOV KpiOlµ1l Tlµn
oc: c:nlnc:oo C:KTpO<p~e; 4Japlwv.

H Olaq>opo aUTn OC:V 8c:wpc:iTOl µC:YOAIl aMo C:nl-
[30MC:l µc:yaAIl npoooxn OTllv C:KTpO<pn WC:IOtl TO
OPIOKO Wlnc:oo aµµWVlOe; tXC:l tlOIl OPXlOC:l va ~c:-
nc:pvl8Tm.

To vITpw611 (N02-), c:ivOl TO C:VOlaµ800 npoiOv
nou nopaYC:TOl KOTO Tl1V 0~C:10WTlKn µnOTponn Tile;
aµµWVlae; oc: V1TplKO. Ta V1TPWOll µnopouv KOl O~£l-
OWVOUV TO OlOIlPO nou nc:pltXC:l 11 OlµOYAO[3lvll TOU
alµOTOe;, K0810TwvTae; Tllv 8T0l aVIKovl1 va µeTaq>t-
PC:l o~uyOVO. nOpOAO nou TO V1TPWOll C:lVOl KOI aUTa
nOAU TO~IKO, 11 TO~IKOTIlTa TOUe; c:ivOl µIKPOTC:PIl

I:uVE:Xi~E:TOI ~
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OTO 80AOOOlVO ono OTl OTa YAUKa v£pa, Myw Tile;
U4JIlA1')e;OUYKtvTpWOIle; Oc: aUTO XAWPIOVTWVKOl lO-
VTWVoo[3c:oTlou.

To VITPIKO (N03-)' EivOl TO TC:A1KOnpoiov Tile; 0-
~Eiowolle; Tile; 0µµWv10e;. Ta V1TpiKa Oc:V 8C:WPOUVTOl
TO~IKO YlO TO lIJOPIO, napa µOVO oe nOAU ulIJllMe;
OUYKC:VTPWOC:l<;nou anoKAEieTOl va unop~ouv OTa
OVOIKTOOUOTnµOTO £KTpOq>ne;·

~c: tva UOP0[310 <pUOlKOOUOTIlµO unOPXC:l OPVIlTl-

Kn ouoXtTlOIl µC:TO~U V1TP1KWV(N03-) KOl oµµw-
vlae;. l'IllAoon aU~llol1 TWV VlTPIKWV ouvc:naY8T0l
µEiwoll Tl1e; oµµwvloe; KOl oVTloTp0<po µc: TQUTOXPO-
vl1 µC:TO[30A1')Tl1e; OUYKtvTpWOl1e; TWV VITPWOWV(c:-
KTeTaµtVc:e; q>UOlKOXIlµIKte; µ8TpnOC:le; OTIl AlµVIl
/\uOlµaXlo, 1990. nC:TplOIle; npoownlKtl C:nlKOIVWV(0),
µe Tllv npoun08eoll Tile; unap~lle; c:nopKou<; nooo-
TIlTOe; o~uyovou.

niVUKUC; 1

rpuµµOµOPWKO KA.UcrµU tTlC; µTI - lOVlcrµtVTlC; uµµwviuc; yw UA.UtOtTlUC; 0-5%0 (Kutu Emerson et aI., 1975)

Eh:pµOK. pH

(OC) 7.0 7.8 7.9 8.0 8.1 8.2 8.3 9.0

5 0.0012 0.0078 0.0098 0.0123 0.0154 0.0193 0.0242 0.1107

10 0.0019 0.0116 0.0145 0.0182 0.0229 0.0286 0.0357 0.1567

15 0.0027 0.0169 0.0212 0.0266 0.0332 0.0415 0.0516 0.2144

20 0.0039 0.0243 0.0304 0.0380 0.0474 0.0590 0.0731 0.2833

25 0.0056 0.0346 0.0431 0.0537 0.0667 0.0825 0.1017 0.3621

30 0.0080 0.0483 0.0600 0.0744 0.0919 0.1130 0.1382 0.4455

35 0.0111 0.0663 0.0820 0.1011 0.1240 0.1513 0.1833 0.5293

40 0.0153 0.0894 0.1100 0.1345 0.1638 0.1978 0.2367 0.6088

niVUKUC; 2

rpuµµOµOPWKO KA.UcrµU tTlC; µTI - lOVlcrµtVTlC; uµµwviuC; yw UA.UtOtTltEC; 5-40%0 (Kutu Emerson et aI., 1975)

0EpµOK. pH

(OC) 7.0 7.8 7.9 8.0 8.1 8.2 8.3 9.0

5 0.0007 0.0043 0.0054 0.0068 0.0085 0.0107 0.0135 0.0640

10 0.0010 0.0064 0.0081 0.0101 0.0127 0.0160 0.0200 0.0928

15 0.0015 0.0074 0.0118 0.0148 0.0186 0.0233 0.0292 0.1309

20 0.0022 0.0136 0.0171 0.0215 0.0269 0.0336 0.0419 0.1798

25 0.0031 0.0195 0.0244 0.0305 0.0381 0.0475 0.0591 0.2394

30 0.0044 0.0274 0.0343 0.0428 0.0532 0.0661 0.0818 0.3088

35 0.0062 0.0381 0.0475 0.0591 0.0733 0.0905 0.1114 0.3858

40 0.0086 0.0521 0.0647 0.0801 0.0988 0.1213 0.1481 0.4665
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nEPI THE nVKNOTHTAE EKTPOCDHEI

2:uxvo OTIlV lx8uOKaAA1EPYElO ava<jlEpETOl 0 6poe;
lx8uoQ>opTlO'l il JlUKVOTI1TO, EK<jlpaOµEVI1 OE 610-
<jlopEe; µOVOOEe;n.x. Kgjm3, Kgjm2, op18µo<; UTO-
µwv / m3 K.O.K. EivOl 6µwe; YEyov6e; 6Tl 01 ava<jlo-
pEe; aUTEe; OEV 6100a<jll1vi(ouv OAAa oTOlXEla TI1e;E-
KTpo<jl~e; 6nwe; 11aVaVEwOI1 VEPOU, 11napox~ 0~uy6-
vou K.An.

2:TO nap6v yiVETOl pia npoono8Ela [3aOlopEvll OE
np60<jlOTa OEoopEva (Huguenin, Colt 1989) va ~E-
Ka8apl080uv 01 6pol nou npEnEl va XPIlOlµonOlOU-
VTal.

H XPI101pOnOillOIl TWV npOI1YOUPEVWV 6pwv OU-
XVO .ava<jlEpETOl OTIlV lX8uOXWP'lTlKOTI1TO TOU OU-
OTllµOTO<; ~ OE µEYE81l nou EµnEplEXOVTOl OE aUT~.

H lX8uoXWPI1T1KOT'lTO (carrying capacity) Ev6e;
avolKToU ouoT~µaTOe; EKTpo<jl~e; EivOl EKEivoe; 0 TE-
xVIK6e; 6poe; nou XPIlOlµOnOlElTOl ylO va EK<jlPOOEl
YEVIKO TIlV lKOVOT'lTO Q>OPTlOI1<; Ev6e; OUOT~µOTOe;
OE tl>opla, 6nwe; aUT~ Ka80pi(ETOl T600 an6 TIe; [310-
AOY1KEe;OUVOT6TI1TEe;TOU Eiooue; 600 KOI an6 Tle;
OUV8~KEe; EKTPO<jl~C;.

ME OEOOµEVI1Tllv KaA~ nOl6TIlTa VEPOU nou EI-
OEPXETOIOTO OUOTllpa 11Ix8uoXwPI1TlK6TIlTa µnopEi
va EKQ>poo8El µE µIa nOIKIAla PEYE8wv. Ta m6
YVWOTO an6 aUTO EivOl Ta napaKOTw:

a) nUKVOTI1TO tj)opuuv KOT(1 OYKO (Kg/m3) =

131Oµa~o (l3apo<;) tV0PIWV (Kg)

OYKO<; VEPOU EKTpoqnl<; (m3)

13) nUKVOTI1TO KUTa EJllQ>avElo (Kg/m2) =
131Oµa~o (l3apo<;) tj)OPIWV (Kg)

EllIQ>avaoµovaoo<; EKTPOQ>tl<; (m2)

y) IX8uoQ>opTl0I1 (Kg/lit/min) =
µa~o (l3apo<;) tj)OPIWV (Kg)

P0tl VEPOU OT'l µovaoo EKTPO<j)tl<; (lit/min)

0) Pu8µo<; OVOVfwOTI<; VEPOU (EVOMayf9Wpo(h)=

(60) X (pOtl OTI1 µovaOo OE lit/min)

OYKO<; VEPOU µovaoo<; (lit)

H lx8uo<jl6pTI01l, 11avaVEwOI1 TOU VEPOU KOI 11nu-

rpCH!m 0 r. XnTO~
(EniKoupo<; Ko6'1Y'lTr1<; TEl MWOAOyyiou

Kv6TI1Ta KaTo 6YKO OUVOEOVTOl µE Tllv napaKoTw
OXEOIl:

IX8uo<j)opTlO'l (Kg/lit/min) =
(0.06) X JlUKVOT'lTO (Kgjm3)

Pu8µo<; aVOVfWOI1<; VEPOU (EVO". / h)

An6 Ta napanovw yiVETOl Eµ<jlav~e; 11 OuoKoAia
oa<jloue; EKTIµ1l011e; Tile; lx8uoXwPI1TlK6TI1TOe; Ev6e;
OUOT~µOTOe; EKTpo<jl~e; µE Til XPl101µonoil101l Ev6e;
KOI µ6vo an6 TO napanovw µEyE811.ME TI1Vnapano-
vw oXEOIl 6µwe; 11yvwol1 6uo µEYE8wv EnlTpEnEl TOV
unoAoYlop6 TOU TpITOU.

AUTO nou Ev6la¢ipEI aµEoa ana OIKOVOµIKr) ano-
l/H) TOV Ix8uoKakAIEpYWr), EfvOl T] EnlTEU(T] TT]C;000
TO 6uvaTO µEyaAuTEpT]C; nUKVOTT]WC; t./Jap/(vv µE TT]
XPT]OlµonofT]oT] TT]C;EAaxfOTT]C;6uvaTov nOOOTT]WC;
avavEouµivou VEPOU,µixPI TOUOT]µEfou /3i/3Ola nou
KOi Ta 6uo aUTa µEyi8T] (lx8uonUKVOTT]W, avaviw-
aT] VEpOU) 6EV yfVOVTOl anayopEUTIKa yla TT]V uYEfa
KOi aVanTU(T] TOU EKTPE¢Oµivou Ef6ouC;.

npaKTlKO 11 µEyioTIl EnlTpEn6µEVIl nUKv6TI1TO E-
~apTOTOl an6 TIlV nOl6TIlTa TOU VEPOU, an6 TIlV lKa-
V6TIlTO TOU lx8uOKaAA1EpYIlT~ KOI [3E[3aiwe; an6 TIlV
lKav6TI1Ta TWV OUYKEKP1µEVWVtl>aplwv va aVTEXOUV
TO ouvwOTlop6.

01 OUVIOTOUµEVE<; TlµEe; Ix8uo<jl6pTlol1e; Kuµalvo-
VTOI OE 0.5 - 1.2 Kg / lit / min, µE pu8p6 avavEw-
aile; VEPOU 1-3 EvaAAaYEe; / h. ME aUTEe; Tle; TlµEe; 11
nUKv6TI1Ta KOTO 6YKO (6TOV np6KElTOl Yla tl>opla
nou K1VOUVTOlOE 6AI1 TI1 OT~AIl TOU VEpOU) 8a KU-
palVETOl OE PEYOAO EUpOe;. H µEyiOTI1 nUKv6TIlTa
OTIlV npaypaTlK6TIlTO E~apTOTOI an6 ap<jl6TEpEe;TIlV
lx8uo<jl6pTlOIl KOI TIlV ouµnepl<jlOpo TOU (WOU. 'noM
ouxvo 01 OUV1OTOUµEVEe;TlµEe;nUKv6TI1Tae; EKTpo<jl~e;
npOKaAOUV OUYXIOI1 av 6XI KOI EpwTIlµaTlKo. AUT6
ouµ[3aiVEl EnEIO~ 11Tlµ~ Tile; nUKv6TIlTOe; EKTpo<jl~e;
an6 µ6VI1 Tile;, EXEl µOAAOV nEploplOPEVIl ol1µaoia,
A6yw TI1e;OUOXET1011e;nou U<jlIOTOTOlµETa~u TWV µE-
YE8wv TI1e;OUVOA1K~e;[310µo(ae; tl>aplwv, nUKv6TIlTOe;
KOI lx8uo<jl6pTlOIle;.

rlO napo6Elypa, EOV OE 30 m3 6YKO VEPOU EKTpO-
<jl~e;µlae; 6E~aµEV~e; raceway EKTPE<jlOVTOlOUVOAIKO
500 Kg tl>aplwv, pE po~ <jlPEOKOUVEPOU3500 lit/min,
11nUKv6TIlTO 8a EIVOI 17 Kgr/m3 KOI 11lx8uo<jl6pT101l
0.14 Kg/lit/min. Eov OtnAaOla08Ei 11 [310µo(a TWV
tl>OP1WV(1000 Kg) T6TE aµ<jl6TEpEe; Ix8uo<jl6pTlOIl KOI
nUKv6TI1TO 8a OtnAaOla080uv KOI aUTEc;. Eov 11po~
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TOU VEPOUµE1W8EIOTO µ106 T6TE 11µEV Ix8UO<jlOPTI0I1
OlnAaOlO(ETOI, 11bE nUKv6TI1TO napaµEvEI 111010.

An6 TO napanovw yiVETOI KaTOV0l1T6 6T! µE TI1
b1OT~P11011 xaµIlMe; Ix8uo<jl6pTI011e; (µEYOAI1 PO~
<jlPEOKOUVEpOU) Il nUKv6TI1TO EKTpO<p~e;µnopEi va
aU~1l8EI 8eaµOTIKWe; µE µ6vo mploploµ6 TI1V aVTox~
TOU EKTPE<POµEVOUljJaplou OTO OUVWOT10µ6.

'ETOI Aom6v Aaµ[3ovovTOe; un' 6ljJI1 TO napano·
vw KOI mmAEov µE TI1Vnp00n68wI1 TI1e;KaA~e; n016·
TI1TOe;TOU VEPOU OUVIOTOTOI11nUKv6TI1TO EKTpO<p~e;
yta TO EKTPE<jl6µEva EVTaTtKWe;ljJopta n.x. TOInOUpa,
Aa[3poKI va KuµaivETOI OE 10·35 Kglm3

EnEtb~ TO EUpOe;aUT6 (10·35 Kglm3) EIVOI apKETo
µEYOAO, 11EtbtK6TEPl1 EmAoy~ µIae; an6 Tte;TlµEe; TOU
oav nUKv6TI1Tae; EKTpO<p~e;,11bUVOTOTI1TOaAAay~e;

aUT~e; TI1e;Tlµ~e; EOV KPl8EI oK6mµ0, ~ aK6µa KOI 11
aVTtµETwmOI1 EKTaKTwv avaYKwv OEV EIVOI novTa
µIa EUKOAI1un68wl1.

2:E Eva avolKT6 ouoTIlµa EKTpo<jl~e;11OUVEx~e;no·
pox~ <jlPEOKOUVEPOU E~Unl1pETEI TO napaKoTw:
a - npoµ118EuEt µE 0~uy6vo TO ljJopla
B - AnoµaKpuvEt TI1V aµµwvla nou napoyouv TO

ljJopla.
y - AnoµaKpuVEI TIe; btO<P0pEe;blaAUµEVEe; opyavl-

KEe;EVWOEte;
6 ~ AnoµaKpuvEl TO nEptTTWµaTa TWV ljJaptwv KOI

TO unoAAEIµOTa TI1e;TpO<p~e;.
An6 TO napanovw Ot m6 KPIOlµOt napoyovTEe;

nou bPOUV nEplOptOTtKO oTI1V aU~IlµEVI1 nUKv6TIlTa
EKTpO<jl~e;EivOi TO o~uy6vo KOI 11aµµwvla (2:x~µa
1).

~IOAUµtVO o~uyovo_
UTO EIUEPXOµEVO

VEPO (DOin)

, EIOEPXOµEVO -
VEpO

.'.'.,.f);'\' .in,": .':' __ '''' . .. ..

~~~~

AµµwvlO !:
A" A EKTPO<l>HMON u

o~uyovo ~IOAUµtVO o~uyovo
UTI)V anoxhEUU'l _

(DOout)

AnoXETEUoµEvo
, --VEPO

NH3 - Nou!

!:Xiwa 1
Iuopponia EIOEPXOµtvwv - E~EPXOµtvwv UAIKWV UE tva avoIKT6 UUUT'lµa EKYpO<l>ft<; IjKIPIWV

Evw 11n0l6TI1Ta TOU VEPOU we; npOe; TO 0~uy6vo
µnopEI nOAAEe; <pOpEe;va [3EAT!w8EI, aU~OVOVTOe;µE
TEXVI1TOµEoa (aEploµ6e; K.a.) TO bIOAUµEVO 0~uy6vo
XWple; va xPEta08Ei va aU~1l8EI 11napox~ TOU VEPOU,
11KaTooTaOI1 we; npoe; TI1V aµµwvla EIVOI Ota<popETI'
K~. 6EV unopxEt OAAOe;Tp6noe; µEIWOI1e;TOU mlnE-
bOU TI1e;aµµwvlae; OTOVEp6 OTa avolKTo oUOT~µOTa
EKTpo<jl~e;, napa µ6vo 11avavEwOI1 TOU VEpOU.

ME TI1V np00n68Eol1 6T! Ot avoYKEe; TWV ljJaplwv
OE 0~uy6vo KaAumOVTOt µE TO <pPEOKOVEp6 T6TE 11
avaYKala napox~ VEPOUyta va OIOTI1P~OElTO bta8E-
Otµo yta TO ljJopla OIOAUµEVO o~uy6vo OE OTa8Epo
mlnEoa, OE avolKT6 ouoTI1µa EVTOT1K~e;EKTpo<jl~e;
unOAoYI(ETOI an6 TOV Tuno:

(Koxyqen) x (R)
Qoxygen =

(DO;n - DOout)

Qoxygen = anOiTOupEVI1 napox~ VEPOU ylO btOT~PI1'
011 OTa8Ep~e; OUYKEVTpWOIle; TO!) bla8EOtµOU 0~uy6·
VOU (DOin . DOoul = DOavail.) OE lit/min

Koxygen = KaTavoAwoll oEuvovou avo µovoba no·

PExOµEVI1e;Tpo<jl~e; OEgr 02/ Kg Tpo<jl~e; (yta TO ljJ6·
pia, nEplnou 200 gr/Kg Tpo<jl~e;).

R = nOOOTI1TO napEXOµEVI1e; Tpo<jl~e; I1µEPI10Iwe; oE
Kg / 'lµfpa. To R unoAoYI~ETOI OE OXEOI1 µE TI1
8EpµoKpaola an6 EIOtKOUe;nlvaKEe;.

DO;n = OUYKEVTPWOI1 btaAUµEvoU 0~uy6vou OTO
napEx6µEVO <jlPEOKOvEp6 OE mg/lit.

DOout = OUYKEVTPWOI1 OtaAUµEvoU 0~!)y6vou OTO
anoXETElJ6µEVO vEp6 OE mg/lit.

2:av EAOXI<JTO mlrrE60 6IOAUµfVOU o~uyovou
OTO anOXETE!)6µEVO vEp6 (6TOV EKTPE<jloVTOlljJopla)
EXEtYIVEI ElJPEWe;anObEKT6 TO 6mg/lit, T!µ~ 11onola
8EWPEITOI µOAAOV aUOTl1p~ aAAo u'i08ETEhOl KOI OTO
nap6v Myw TI1e;ao<poAEIOe; nou napExEl. ME aUT~
TI1V np00n08wl1 TO Ota8EOtµ0 yta TO ljJOPlO 0~uy6vu
Ka80pI(ETOI an6 Til OUYKEVTPWO~ TOU OTO napEx6·
µEVO <pPEOKOvEp6. EnEtb~ 6µwe; OTO <jlPEoKO VEp6
TO btaAUµEVO o~uyovo 8EWPElTOl 6Tt [3PIoKETOI ~011
OTOV Kopwµ6 (6nwe; EIVOI KOI 0 Kav6vae;), 11no06·
TI1TOTOU Ota8EOlµOU 0~uy6vou 80 E~apToTOI an6 TO
mlnEOO KOPWµOU (nIvaKae; 1).
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niVOKa<; 1

~IaAUT()TI1TO O~lJVOVOlJ OTO VfPO fKTPOcµi]<; (mg/lit) Of mimoo KOPWµOU Via OUlcµOPOlJ<; OlJVOlJOOµOU<;
8fPµOKPOoio<; KOI OAOTOT'lTO<; (KOHl Benson KOI Krause, 1984)

0fpµOK. AAOTOT'lTO (%0)
(OC)

0 5 10 15 20 25 30 35 40

0 14.621 14.120 13.636 13.167 12.714 12.277 11.854 11.445 11.051
1 14.216 13.733 13.266 12.815 12.378 11.956 11.548 11.154 10.773
2 13.829 13.364 12.914 12.478 12.057 11.650 l1.256 10.875 10.507
3 13.460 13.011 12.577 12.156 11.750 11.356 10.976 10.608 10.252
4 13.107 12.674 12.255 11.849 l1.456 11.076 10.708 10.352 10.008
5 12.770 12.352 11.947 11.554 11.175 10.807 10.451 10.107 9.774

6 12.447 12.043 11.652 11.272 10.905 10.550 10.206 9.872 9.550

7 12.139 11.748 11.369 11.002 10.647 10.303 9.970 9.647 9.335
8 11.843 11.465 11.098 10.743 10.399 10.066 9.744 9.431 9.128

9 11.559 11.194 10.839 10.495 10.162 9.839 9.526 9.223 8.930
10 11.288 10.933 10.590 10.257 9.934 9.621 9.318 9.024 8.739
11 11.027 10.684 10.351 10.028 9.715 9.412 9.117 8.832 8.556
12 10.777 10.444 10.121 9.808 9.505 9.210 8.925 8.648 8.379
13 10.537 10.214 9901 9.597 9.302 9.017 8.739 8.470 8.210

14 10.306 9.993 9.689 9.394 9.108 8.830 8.561 8.300 8.046
15 10.084 9.780 9.485 9.198 8.921 8.651 8.389 8.135 7.888
16 9.870 9.575 9.289 9.010 8.740 8.478 8.223 7.976 7.737
17 9.665 9.378 9.099 8.829 8.566 8.311 8.064 7.823 7.590
18 9.467 9.188 8.917 8.654 8.399 8.151 7.910 7.676 7.449
19 9.276 9.005 8.742 8.486 8.237 7.995 7.761 7.533 7.312
20 9.092 8.828 8.572 8.323 8.081 7.846 7.617 7.395 7.180

21 8.914 8.658 8.408 8.166 7.930 7.701 7.479 7.262 7.052

22 8.743 8.493 8.250 8.014 7.785 7.561 7.344 7.134 6.929

23 8.578 8.334 8.098 7.867 7.644 7.426 7.214 7.009 6.809
24 8.418 8.181 7.950 7.725 7.507 7.295 7.089 6.888 6.693
25 8.263 8.032 7.807 7.588 7.375 7.168 6.967 6.771 6.581

26 8.113 7.888 7.668 7.455 7.247 7.045 6.849 6.658 6.472

27 7.968 7.748 7.534 7.326 7.123 6.926 6.734 6.548 6.366

28 7.827 7.613 7.404 7.201 7.003 6.810 6.623 6.441 6.263

29 7.691 7.482 7.278 7.079 6.886 6.698 6.515 6.337 6.164

30 7.558 7.354 7.155 6.961 6.772 6.589 6.410 6.236 6.066

31 7.430 7.230 7.036 6.846 6.662 6.483 6.308 6.137 5.972

32 7.305 7.110 6.920 6.735 6.555 6.379 6.208 6.042 5.880

33 7.183 6.993 6.807 6.626 6.450 6.278 6.111 5.948 5.790

34 7.065 6.879 6.697 6.520 6.348 6.180 6.017 5.857 5.702

35 6.949 6.767 6.590 6.417 6.248 6.084 5.924 5.768 5.617

36 6.837 6.659 6.485 6.316 6.151 5.991 5.834 5.681 5.533

37 6.727 6.553 6.383 6.218 6.056 5.899 5.746 5.597 5.451

38 6.619 6.449 6.283 6.121 5.963 5.810 5.660 5.513 5.371

39 6.514 6.348 6.186 6.027 5.873 5.722 5.575 5.432 5.292

40 6.412 6.249 6.090 5.935 5.783 5.636 5.492 5.352 5.215
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ME TI1V npoun68wl1 6Tl 11 OUYKEVTPWOI1TI1e;aµ-
µwviae; OTO <jlPEOKOvep6 EivOl µ110EV, T6TE 11ava-
YKaia napox~ VEPOU ylO va OIOTIlP~OEI TO EninEOO
Tile; TO~lK~e; aµµwviae; XaµI1AO OiOETOl an6 TOV nd-
paKOTw Tuno:

Qammonia
(1319) x (a) x (Kammonia) x (R)

(NH3 - Nout)

Qammonia = ononOUµfVfJ nopOXr1 VfPOU Of li-
t/min Yla 01OT~P1101lTI1e;olaAUµEVI1e; µ11-10V10µEVI1e;
aµµwviae; OE EnlTPEnTO EninEoa.

o = YPoµµOµOPIOKO KAOOµO Tile; µ11-10V10µEVI1e;
aµµwviae; (an6 nivaKEe; 1 KOl 2 nou napouOlo0811-
Kav OTO op8po AMMONIA - NITP06H - NITPIKA
TOU loiou)

Kammonia = napay6µEVI1 OA1K~ aµµwvia - O(WTO
(TAN) avo µovooa Tpo<jl~e; (Yla TO tjJOPlO nEpinou
30gr(T AN)/Kg TP0<Pr1<;).

R = n006TI1Ta napEXOµEVI1e; Tpo<jl~e; I1µEPlloiwe; OE
Kg / I1µEPO.

NH3 - Nout = OUYKEVTPWOIl Tile; µ11- 10V10µEVI1e;aµ-
µwviae; nou 8EWPEIT0I ao<jlaMe; OE µg/lit (OUVtaTO-
Tal 11 T1µr110 µg/Iit).

01 OUOnapanovw EKTlµ~OEle; TI1e;po~e; VEPOD, T6-
00 ylO TO o~lJy6vo (Qoxygen) 600 KOl Yla TIlV aµµw-
via (Qammonia), an6 µ6VEe; TOUe; OEV µnopouv va
bWoouv 6AEe;TIe;avaYKaiEe; nAI1PO<jlopiEe;Yla TIe;avo-
yKEe; aVaVEWOI1e;TOU VEPOU OTO aV01KT6 OUOTI1µa E-
KTpo<jl~e;.2:uvoua(6pEVEe; 6µwe; 0l1P10UPYOUVTO Myo:

Qoxygen (Koxygen) x (NH3 - Nout)

Qammonia (1319)x(a)x(Kammonia)x(DOin-DOout)

Av 0 napanovw A6yoe; OTle; OEOOµEVEe;OUV8~KEe;
EKTpO<jl~e;EXEl Tlµ~ µIKp6TEPI1 TOU 1, T6TE ~011 OTO
OUOTI1µa EKTpo<jl~e;11µ11-10V10PEVI1aµµwvia EXEl ¢8o-
OEI OE oplaK6 (EmKivouvo) EninEOO KOI Kaµµia TE-
XVI1T~ EnEp[3aOI1 Yla aU~1l01l TOU 0~uy6vou (aEpl-
0µ6e;) OTO VEp6 OEV w<jlEAEi OTIlV aU~1l01l TI1C;lX8uo-
XWPI1TlK6TI1Tae; TOU OUOT~µOTOe;.2:E aUT~ TI1V nEpi-
nTWOIl 11napox~ <jlPEOKOUVEPOU 8a EivOl aUT~ TI1e;
Qammonia.
o A6yoe; Qoxygen/Qammonia ylO OUV8~KEe; EKTpO-

<jl~e;µE 8aAaOOlv6 VEp6 (S = 35%0) OE avolKT6 ou-
OTIlµa EKTpo<jl~e; µE oE~aµEvEC;, nOlKiAAEl avoAoya
.µE Til 8EpµoKpaoia KOl TO pH 6nwe; <jlaivETOl OTO
ox~µa 2. 0 A6yoe; aUT6e; PE1WVETOlav TO pH aU~I1-
8Ei, Myw Tile; aU~1l011e;OTO ypaµµ0µoplaK6 KAooµa
TI1e; µ11-10V10µEVI1e;aµµwviae;. <PaivETOl Eniol1e; 6Tl
ylO Eva OEOOµEVOpH, 0 Myoe; KOT' apx~v µE1WVE-
TOl av aU~1l8Ei 118EpµoKpaoia, EVW KOT6mv au~ovE-
TOI 6TOV 118EpµoKpaoia ~EnEPOOEI TOUe;200C nEpi-
nou.

rlO Tle; OUV~eE1C;OUV8~KEe; EKTpo<jl~e; µE 8aAaoOl-

v6 VEp6 0 A6yoe; Qoxygen/Qammonia (6nwe; <jlaivETOl
KOI OTO ox~µa 2) Aaµ[3ovEl TlµEe; OTI1V nEplox~ 1-2.
AUT6 npaKTlKO OI1µaiVEl 6Tl 11IXeUOXWPI1T1KOTI1TO
TOU oUOT~µaTOe; µnopEi va aU~118EiµE TEXVI1T6aepl-
0µ6 TOU VEpOU.
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0EpµoKpauio (OC)

~Xrlµa 2

MH0j30Arl TOll AOYOU(Qoxygen/Qammonia) UE UllVapTl'IUI'J
TI'J<;µHaj3oArl<; TOll pH KOI TI'J<;eEpµOKpouia<;.

npounoetuEI<;:
Koxygen = 200 gr/Kg
NH3 - Nout = 10 µg/lit
DOout = 6 mg/lit

Kammonia = 30 gr/Kg
DOin = KOPEUµO<;
AAOTOTI'JTO(5) = 35%0

AU~I1µEVOe; 6µwe; A6yoe; Qoxygen/Qammonia OEV
ollµaivel novToTE KOl avaAoY1KO µEyaAuTEPIl ouva-
T6TIlTO aU~1l01le;TI1e;lX8uOXWPIlTlK6TI1TOe; TOU OUOT~-
µOTOe;µEOW TOU aEplOµoU. Evw 0 A6yoe; aUT6e; au~o-
VETOl µE Tllv aU~1101lTile; 8EPPOKpaoiae; (ox~µa 2) 11
npayµOT1K~ lX8uoXWPllT1K6TIlTO TOU OUOT~µOTOe;
PE1WVETOl.To YEyov6e; aUT6 µnopEi va KOTavoll8Ei
µE TIlV E~ETOOIlTOU OX~µOTOe;3.

2:TO ox~pa 3 <jlaivETOl 11npayµaTlK~ 01a8EOlµ1l ylO
'Ta tjJopla n006TI1Ta 01OAUµEVOU 0~lJy6vou OTO 8a-
AaoOlv6 vEp6 (S=35'1'oO) avoAoya µE Til 8EpµoKpaoia
KOl TO pH, nplV 11µ1l-10V10µEVIl aµµwvia <jl800El OE
KpiOlµO EninEOO (NH3 - Nout). 2:TO ox~µa aUT6 <jlai-
VETOl 11OUVOT~ 01a8EOlµ1l no06TIlTa olaAuµEvoU 0-
~uy6vou, T600 ylO nEplnTWOEle; xwpi<; OfptaµO
(KoµnUAI1 A) 600 KOl Yla nEpmTwOEle; µE TEXVI1TO
OfPIOµO TOU VEPOU (KoµnuAE<; B,r,~,E). I '7

UV&XI ...£Tal ~
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0fpµOKpaoia (OC)

~xfJµa 3
Mnaj30Atl TOUc5ta8iatµou c5taAUµivou o~uy6vou Of

OUVapTrJOrJ µnaj3oAtl<; TOU pH KOI TrJ<;8fpµoKpooia<;.
BOatOµEVO OT1<;ic5lf<;npoiino8iOEI<; TOUOXtlµOTO<;2.

An6 TO ox~µa 3 Kat TIlV KaµnuAIl A <jlaivETat 6Tl 11
0108EOlµ1l no06TIlTO 0~uy6vou nOlK!AAEl an6 4.11
mg/lit OTOUe;50C oe 0.24 mg/lit OTOUe;30oC. <Paive-
Tat Aom6v EOW, 6Tl EVW 0 A6yoe; Qoxygen/Qammonia
Eivat µEyaAuTEpOe; moue; 300c an6 6Tl OTOUe;50C, 11
0108EOlµ11 no06TIlTO 0~uy6vou EivOl µIKp6TEPI1.

o oKon6e; Tile; µEXPI Twpa avoAUOIle; ~TOV va <jl80-
OEI OTIlV EKTiPIlOIl TOU npayµaTlKO 0Ia8EOlµOu Yla
Ta ljJopla OlaAupEvoU 0~uy6vou [300El KonOlwv
npoun08EoEwV (pH, S, TO, DOin, DOout, NH3 -
Nout, Koxygen, Kammonia, R) EiTE xwpie;, EITE µE aE-
ploµ6.

An6 EOW KOI nEpa µnopEi:
- ElTE va un~AoYl08Ei 0 pu8µ6e; napox~e; VEPOU
nou analTElTat ylO va KaAuljJEl Tle; avanVEUOT1KEe; a-
VOYKEe;Tile; EnlAEYOµEVI1e;Yla EKTPO<jl~[310µ0(ae; ljJa-
P1WV (a01Ktl napOXtl VfpOU).
- ElTE va unOAOY108Ei 11lX9uo<j>6pnol1TOU OUOT~-
µaTOe;.

nap' 6AO nou aµ<jl6TEpa TO napanovw EXOUViOlO
Ollpaoia Yla TOV KaAA1EpYIlT~ Kat TO Eva µnopei va .
µETOTpanEi OTO OAAO µE TOUe; KOTOAAI1AOUe;µETa-
OXIlµaTlOµOUe;, 0 unoAoY10µ6e; TOUe;yivETOl µE ola-
<jlOPETlK~ pE8000Aoyia.

Mia anO TIe; [3aOlK6TEpEe; nAI1Po<jlopiEe; nou anOl-
TOUVTat Yla TOUe;unOAOY10µOUe; OTI1 [310EVEPYI1T1K~
TWV ljJaplwv Eivat 0 pu8p6e; KOTaVOAWOI1e;0~uy6vou
an6 aUTO. 6UOTUXWe; 6µwe; OEV unoPXEl µEXPI O~µE-
pa Evae; npaKTlK6e; Kat EUKOAOe;Tp6noe; unoAoYl-
opou TOU. 0 EVOlO<jlEp6µEvOe;Aom6v Eivat avayKa-
OµEVOe; va ljJO~El OE Olo<jlopEe; EYKUpEe; EmoTI1µovl-
KEe;nIlYEe; Kat va «ouppoljJEl» pETa~u TOUe;voupEpa
Kat TunOUe; Yla va KaTaOTaAO~El OE KonOla PEOA1-
OTIKO µEyE811. nOAAEe; <jlopEe; nOA1, µnopEi va [3PEI
KonOla vouµEpa nou EK<jlpO(OUV TO pu8p6 KOTavo-
AWOIle; 0~uy6vou avo µovooa [3opoue; avo µovooa
xp6vou OUYKEKPIPEVWV E10WV ljJaplwv Kat OUYKE-
KP1µEVOU [3opOue;. Ti Y!VETat 6µwe; µE TO [3oPI1 EKE!-
va nou OEV avaq>EpOVTat ~ KOI µE Ta ljJopla nou OEV
ava<jlEpOvTat Ka86Aou; 6UOTUXWe; 11anOVTI1011 OEV
Eivat EUKOAI1.2:uµ<jlwva µE TOUe;Brett Kat Groves,
1979 11avoYKI1 OE 0~uy6vo TOU standard µETa[3oAl-
oµou TWV ljJaplwv OiOETat an6 TOV Tuno:

0= aWO.86

6nou:
o = Kamv6AW0'l o~uy6vou Of mgOz/Kgfh
a = om9fp6
W = /36poc:;lj.Iaplou Of gr.

nap' 6AO 011µavTlK6e; 0 napanovw TunOe; eivOl
OUOXPIlOTOe; OTIlV npo~1l mE10~ analTE! E101KEe;
YVWOEle;,a<jlEv6e; ylO va unOAOY108Ei TO (a) Kat a<jlE-
TEPOU Yla va npOOTE80uv OTO [3aOlK6 µETa[3oAloµ6
TOU ljJaplOu Kat 01 EmnAEOV µETa[3oAlOpoi TI1e;TpO-
q>~e;K.An.

AVTi8cra 0 Backiel, 1979 npOTeivel TOV napaKo-
TW Tuno nou unOAOY!(El TI1V OUVOA1K~ aVOYKIl ylO
0~uy6vo nWTpo<jlwv [3opoue; OVW TOU 1.5 gr KOI OE
EUpOe;8EpµoKpaoiae; 15-200C:

R = 678 W-O.ll

6nou
R = avanvotl (KOTav6AWO'lo~uy6vou) Of mg02 /
Kg/ h

W = /36poc:;lj.Iaplou Of gr

ria npaKTlKOUe; A6youe; OUVlOTOTat 11XPIlOlponoi-
11011aUTOU TOU Tunou Kat ylO 60a oAAa EiOIl ljJaplwv
AEinouv oa<jl~ OTOlXEia Yla Tle; avoYKEe; TOUe;OE o~u-
y6vo. Eniolle; XOPIV ano<jluYrle; TI1e;nOAunAoK6TIlTOe;,
OUV1OTOTOl0 napanovw TunOe; aK6µa Kat Yla uljJllA6-
TEpEe; 8EpµOKpaO!Ee; an6 Tle; opl08E!OEe; napanovw
(l5-200C), Emlo~ nap' 6AO nou Eivat OUVOT~ 11
npooapµoy~ TOU OE K08E 8EPPOKpaoia aUT6 OEOV
va ano<jlEUYETOl XOPIV Tile; npaKT1K~e;.

An6 TOV nivaKa 1 unoAoyi(oUµE TO 0108EOlµ0 0-
~uy6vo (DOavail.) Yla TO ljJOplO. H E101K~ napox~
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VEPOU UnOAOYI(ETOl an6 TOV TUnO:

P.K02
q=-----

DOavail

6nou:
q = aOIKtl napOXtl VfPOU <Jf m3/Kg/h
P.K02 = pu9µo<; KOTav6Aw<Jll<; O2 ana TO tjl6pta
<Jf gr/Kg/h
DOavail = olage<JIµo o~uyovo <Jf mg/lit

ea npEnEl va 0llPEtw8EI 6Tl OTO nap6v OEV anOl-
T!:ITOl nOAAanAaOlaop6e; TWV pu8µwv KmavoAwOIlC;
0~uy6vou an6 TO lj>opla µE TO ouvTEAeaT~ 1.5, 6nwe;
ava<jlEpETOl OE OP10PEVIl [31[3Atoypa<jlia, µE oKon6
TIlV KOAUlj>1l TWV aU~llPEVWV avaYKwv OE 0~uy6vo
nou EXOUVTO lj>opta µETO TO YEUµa. AtTla yta aUT6
EivOl 6Tl OTOUe;OUYKEKP1µEVOUe;unOAOY10µOUe; TOU
nap6VTOe;, a<jlEv6e; µEV 11n006TI1TO TOU OtaAUµEvoU
o~uy6vou OTO anOXETEuPEVO vEp6 (DOout) EXEtTE8EI
OE 10taITEpa aUOTIlPo minEoa (6mg/lit EVaVTl 4.5-5
mg/l naA0l6TEpa), a<jlETEpou OET600 OTOox~pa 4 6-
00 Kqt OTOV Tuno TOU Backiel 01 np00n08EOEtC; nou
EXOUVTEeEI ylQ va to)(UOUV 8EWPOUVTOl aUOTIlPEe;.

H Ix9uo<l>oPTl<J11 TOU OUOT~pmOe; OE Kg/lit/min
pnopEi va unoAoYl08EI E<jl' 600v EivOl YVWOTO:

-0 pu9µo<; KOTav6Aw<Jl1<; o~uyovou ana TO tjl6-
pIa (mg/Kg/h)
- To otage<JIµ0 OtaAUµevo o~uyovo (DOavail).
- To mnpfmo minfoo TI1<; µ1l-lovl<Jµevl1<; aµ-
µwvia<; (NH3 • Nout).

- H 9fpµoKpa<Jia (oC).

- To µe<Jo µeYf90<; (W) Of 136po<; TWV tjlaplltlv
(<Jf gr).

H µE8000AoYla unOAOY10µOU Tile; tX8uo<jl6pT101le;
OUOXETI(OVTae;6Aa TO napanovw ~E<jlEUYElan6 TO 6-
pta TOU nap6VTOe;. An6 Tle; KaµnuAEe; 6µwe; TOU OX~-
pmoe; 4 unoAoYI(ETOl 11 lx8uo<jl6pTlol1 OTIl PEYIOTIl
mtTpm6µEvll Tlµ~ Tile; ylQ Oto<jlopEe; 8EpµOKpaOIEC;
KOl µEYEel1 lj>aplWV. rIO K08E TO~11µEYE80ue; lj>aptWV
6100VTOl OUOKaµnUAEC;, µIa yta lXeuo<jl6pTlOIl xWple;
Of:ptop6 KOl µIa yta tX8uo<jl6pTlOIl µE TI1 ~o~8Eta TOU
aEptOµOU. EIVOl a~tool1µEiWTEe; 6nwe; ¢aIVOVTOl OTO
oX~pa, 01 Ota<jlopEe;OTle;6UVOT6TIlTEC;tX8uo<jl6pTlOIle;
nou EXOUVTO µlKPO OE 0XEOIl µE TO µEYOAa lj>oPIQ·

AUT6 nou YEVIKO tOXUEt EIVOl OTl 11mtTpm6pEVIl PE-
YIOTIl lX8uo<jl6pTlOIl EIVOl pEyaMTEPIl yta µEyaMTE-
pa lj>opta KOl yta xapllAOTEpEC; eEpµOKpaOIEe; mEtO~
01 avo povooa 6YKOU anatT~OEte; TWV PtKPWV lj>apl-
WV OE 0~uy6vo, EIVOl OUYKPtTtKO µEyaMTEpEe; an6
EKEIVEC;TWV µEy6Awv lj>aptwv.

(BopoC; OEgr)
xwpic; aEploµ6 __ I- 83

µE aEploµ6--- ........ ---·

0.0\

Lxi]µa 4
KaµnuAEC; µEyi<TTl'\~ mlTpmoµtvl'\~ IXeUQ(!>OpTlUI'\~ avoAova

µE HI 8EpµoKpaoia Via OUV8i]KEC;EKTPOqJi]C;8aAaoOlVWV tjJaplWV,
TPIWVTumKWV ~apwv (0.1,10 KQI 1000 gr) µE KQIxwpiC; aEploµ6,

pH= 8.2 KQI aAm6TT1TO= 350/00. BaOloµEvo OTIC;E~i]C;
npoi.in08EoEIC;: DOin = Kopwµ6C;, DOoul = 6mg/lil,

NH3 ·Noul = 10 µg/Iit, Kammonia = 30 gr/Kg, Koxygen =
200 gr/Kgr. KmavoAwOIl 0~uv6vou an6 TO tjJopla

(mg/Kg/h) = 400 mg/Kg/h.

napa6Elypma

napOOEtyµa 1. YnoAoytOp6e; µEYIOTIle; lx8UOxWPIlTl-
K6TIlTOe;: 10000 Kg Aa[3paKlou EKTPE<jlOVTOlOE ra-
ceways µE 8aAaoOlv6 vEp6 aAm6TIlTae; 35%0, 8EP-
µoKpaolae; 200C KOI pH 8.0. H µEYIOTIl mtTpm6µE-
VI1 TlP~ TI1e;NH3 - N EXEl TE8EI OTO 10µg/lit. Eov TO
napEx6µEVO <jlPEOKOvEp6 EivOl KopeapEVO OE 0~uy6-
VO KOl OTI1VanOXETEUO~ TOUnapOU010(Et nTWOI1 TOU
OIOAUPEVOU0~uy6vou Kmo 1 mg/lit, nOta 11pEyiOTIl
tX8UoXWPllTlK6TI1Ta TOU ouoT~pmOe; Yla OUVe~KEe;
xWple; aEplOµ6 KOI Yla OUV8~KEe; pE aEptop6;

An6 TOV nlvaKa 1, 11oUYKEVTpwOIl TOU 0~uy6vou
OTO mlnEoo KOPEOµOU yta Tle; napanovw TlpEe; aAa-
T6TI1TOC;,8EpµoKpaolae; KOl pH EivOl 7.395 mg/lit.
ME TIlV np00n68eall Tile; EAaXIOTI1e;OUYKEVTpWOIle;
0~uy6vou OTI1V anoXETEUoll (DOoul) OE 6mg/lit, 1l
OUYKEVTPWOIl TOU Ota8E01µou 0~uy6vou (DOavail) 8a
EIVOl 7.395 - 6.0 = 1.4 mg/lit. 2:up<jlwva µE TO OEOOPE-
va TOU napaoElyµmoe; 6pwe;, µ6vo TO 1mg/lit XPIlOl-
µonotEiTOl. H OIQ<jlopo 1.4-1 = 0.4 mg/lit 8a ollµalvEt
µEyaMTEPIl lx8uoxWPllTlK6TIlTO oup<jlwva pE TI1V
napaKoTw OXEOI1:

X Kgr 10000 Kgr

1.4 mg/lit 1 mg/lit

X = 14000 Kg (OUV8~KEe;xwpie; aEplop6).
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To OUOTI1µO Aom6v µnopEi vo <jlopn08EI pE 4000
Kg ljJaplwv mmAEov E<jl600v 11 oµµwvio OEV EXEI
<jl800El OE µEY1OTO- KPIOlµO mlnEoo. An6 TOV uno-
AOY10µ6 6µwe; TOU A6you (Qoxygen/Qammonia) <jlOlve-
TOI 6n 0 A6yoe; aur6e; ylO mlnEoo nopEXOµEVIle;
Tpo<jl~e; (1.5 - 2% Z.8.) EIVOI µIKp6TEpOe; TOU 1. 2:UVE-
nwe; 11 µ11-IOV10µEVI1 OµµWVIO OEV EXEl <jl800El OE
KpiOlµO minEoo KOI 11aU~11011OUT~ TWV 4000 Kgr
µnopEI vo Ylva

EmnAEov 11 lx8uoxWPllTIK6TI1TO TOU OUOT~µOTOe;
µnopEI va oU~118EInt6 noM µE TI1 XP~OI1 OEplOµOU.
An6 TO ox~µa 3 OlantOTWvETOI 6n 11µEYIOTI1 0108E-
0Iµ11 n006TI1TO 0~uy6vou ylO ne; OUV8~KEe;EKTpo<jl~e;
KOI µE TI1 XP~OI1 OEPIOµOU EivOI 2.35 mgllit. H OU~I1-
011 TI1e; Ix8uoxwPl1nK6TIlTOe; unoAoYI(ETOl on6 TIlV
nopaKoTw OXEOI1:

X Kgr 10000 Kgr

2.35 mg/Iit 1 mg/Iit

x = 23500 Kg (OUVetlKf<; µf mplOµo)

An6 TOV EAEYXO TOU A6you (Qoxygen/Qammonia)
<jlOIVETOI6n KOI OE OUT~ TI1V nEplnTWOI1 11OU~11011
Tile; lX8uoXWPllnK6TI1TOe; KOTO 13500 Kg EIVOI Ent-
TpEm~. H naponovw Tlµ~ 8EWPEITOI µEyioTIl KOI 80
npEnEl vo XPI101µOnOlEITOIµE Em<puAa~1l 6nwe; OE KO-
8E OP10K~ KOTaOTOOI1.

nopooElyµa 2. YnoAoYI0µ6e; napox~e; VEPOU:

2:E XEpOOIEe;OE~OµEVEe;EKTPE<jlOVTOITomoupEe; 0-
TOµIKOU [3opoue; 20 gr KOI OUVOAIK~e; [310µ0(Oe; 1000
Kg. To 80AOOOlv6 vEp6 nou XPIlOlµonOlEITOI EIVOI
8EPµOKpOoioe; 150C. nOlo 11EAaXloTIl onalTOUµEVI1
nopox~ c»PEOKOUVEPOU OE (m3/h) 6TOV OEV XPIlOl-
µOnOIElTOI aEplOµ6e;;

An6 TO ox~µa 4 µE Til XP~OIl TI1e;KaµnUAI1e; TWV
10 gr OIOntOTWVETOI 6n 11 µEyioTI1 mlTpEn6µEVI1 I·
X8uo<jl6pnol1 Yla TIe; OUV8~KEe; TOU nopOOElYµOTOe;
EIVOI 0.5 Kgllit/min.

IaXUE1:
(napOXtl VfpOU) X (IXeuoq,opTlOI1) = (I:UVOAIKtl

~1Oµo~a t!Japlwv)

1000 Kg
(nOPOX~ vepou) = ~-------

0.5 Kgllit/min

2000 lit/min ~ 120 m3/h

H noponovw nµ~ 8EWPEITOI EAaXIOTI1 KOI 80 npE-
nEl VO XPIlOlµonOIEiTOI µE Ent<jluAa~1l 6nwe; OE K08E
OP10K~ KOTOOTOOI1.

nOpOOE1YµO 3. YnoAoYI0µ6e; E101K~e;napox~e; VE-
pou. rlO OUV8~KEe;iolEe; µE TOU nopooEiYµOTOe; 2
nOlO 11 E101K~ napox~ VEPOU ov EIVOI yvwoT6e; 0
pu8µ6e; KOTOVOAWOI1e;0~uy6vou an6 TI1V Tomoupo
(270 mglKglH).

An6 TO ox~µa 3 yla 8EpµoKpaolo 150C KOI an6
TI1V KOµnUAI1 A OIOntOTWVETOl 6Tl TO ola8EOlµ0 O~U·
y6vo EivOI 2.1. mgllit. H E10IK~ napox~ VEPOU uno-
AOYI(ETm:

0.27 gr/Kglh
q = = 0.129 m3 / Kg / h.

2.1 mgllit

H E101K~napox~ vepou µnopEI vo µETOTpanEI OE
nopox~ VEPOU ouµ<jlwvo µE:

(E101K~ nopox~ VEpOU) X (2:UVOAIK~ [310µ0(O ljJOPI-
wv) = (napox~ VEpOU).

LTO napooElyµa aUT6 eo EXOupe:
(0.129) X (1000) = 129 m3/h

61antOTWVETOI 6n 11napox~ VEPOU nou unoAoyi-
081lKE T600 OTO nap6v 600 KOI OTO napooE1YµO 2
EIVOI oXE06v nop6µ0lo (120 KOI 129 m3/h).

2:UVIOTOTOI Aom6v OE K08E nEpinTwOI1 11nOAAo-
nA~ npooEYYIOI1 TWV KPIOlµWV OUTWV unoAoYloµWv
yla µEyaMTEPIl OIYOUPIO, Em[3E[3aiwoll KOI EAOX1-
OTOnOl11011TWV Ao8wv.

EUXaPIOTlf<;. 0 ouyypaq,ta<; fuxaplOul TOV ~p
nnpl6TJ ~. yIa n<; fUOTOXf<; napaTTJPtlOH<; TOU
KaTo TI1V avoyvwol1 TOUnapovTo<; opepou.

MAVACO
B. MATI:Al"I1QNHI:

MHXANEI: E>A1\AI:I:HI: AnO 10-5.000 HP
H/\EKTPOnAPArnrA ZEyrH (H/Z) A.C. - D.C.

PEBEPI:EI: : BORG WARNER - PRM - REINTJES-
TWIN DISCK - ZF - MPM

A/\ YI:I~EI: - ArKYPEI: - A/\IEYTIKOI: EEOn/\II:MOI:

l1payaToaviou 55, n&lpalCic;, TTlA.41.75.441 - 41.72.757
Ae~va: 06&µ110iou 23, TTlA.76.52.908 - 76.50.510

-
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