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tcartsbA — - egaweS  si  eht  etsaw  retaw  gnitcelloc  morf   eht  

nereffid t cussecruos h as citsemod , lairtsudni , ,cilbup   
anoitutitsni l cte . In ltsomaidnI y 52 - 03 % tsaw e etaw r is 

gnitteg  detaert  ot  eht  levelyrotcafsitas  osla  eht  lartnec  dna  
 etats  tnemnrevog  tsevni  egral  nitnuoma  yratinas  .rotces  nI  

ngised eht  fo  egaweS  tnemtaerT  tnalP  suoiraveht  tinu  hcus  
yranimilerP sa , ramirP y yradnoceS , nemtaertyraitreT t tinu s 

gised era n by nisu g PTE . etfA r oitelpmoc n aunamfo l isylana s 
ht e  ngised  fo  PTS  si  enod  no  PTE  .erawtfos  

 
sdrowyeK : egaweS , retawetsaW , PTE , ,PTS  

yranimilerP , .yradnoceS ,yramirP  
 
I. NOITCUDORTNI  

gaweS e is a im x rut e of itsemod  c a  s lew l sudni t air l saw t .se  
tI  si  erom  naht  99 % ,retaw  tub  eht  gniniamer  egawes  

niatnoc s mos e snoi , ednepsus d los id  s na d rah m uf  l retcab ia 
aht t sum t be evomer  d rofeb e the etaw r i  s esaeler d tni o eht  
aes  or  .naeco  egaweS  ,tnemtaert  ro  citsemod  retawetsaw  

tnemtaert ,  i  s ht e  ssecorp  fo  nivomer g atnoc im tnan s  morf  
etawetsaw r na d lohesuoh d egawes ,  tob  h fonur f )stneulffe(  

na d citsemod . hT e etaw r of gelloC e hw ich moceb e etsaw  
ud e to vlossid e of uoirav s eitirupmi s i  n i  t orf m the ,neetnac  

sletsoh , pohskrow , gelloc e na d sla o cus h as ru i an ls cte . sihT  
nac  eb  yltcerid  refsnart  ot  eht  revir  dna  eud  ot  siht  ti  

emoceb s detullop . hT e etaw r lppus y to ht e oc ll ge e orf  m t eh  
nuorG“ d retaw ” na d lew l nemtaert t cus  h as niretlif g ac n eb  

nod e rofeb e ppus ly to ht e ilbup  c so aht t if reht e i  s ngised  
erutidnepxe siht neht PTS  no  tartlif oi  n ac n emoceb s sel s dna  

ht e evir r etaw r eod s on  t eg t etullop d ud e to iht s pl na t dna  
iht  s tsaw e etaw r etfa r oitartlif n ac  n b  e esuer , er cycle of  r eht  

rutuf e een d o  f gelloc e cus h ac  n be esu d iaga  n of r tagirri i ,no  
oitcurtsnoc n na  d of r esoprupitlum . So reht e is seb t way ot  

gised  n PTS  ; so aht  t it ac n be ecuder d ht e borp l me s hw i hc  
effus r ht e acol  l lpoep  e na  d tlaeh h er main  s efas . nA d llarevo  

ht e gelloc e era a niamer s cl nae , ufituaeb l. ihT s is uo r main 
mia  dniheb  siht  .tcejorp  oS  ew  ngised  PTS  rof  Jai dnih  

gelloC e of nireenignE g naruK  , in ht e  rof m of edom l dna  
etfa r uo r ufsseccus l  gised n of cejorp t iht s ac n be moc e in 

ac ut a ow l rk 
 

II . YGOLODOHTEM  
T eh  t er tnemta  fo  gawes e c isno s st  fo  nam y c xelpmo  

noitcnuf s. hT e ty ep  fo  nemtaert t dneped s opu n eht  
scitsiretcarahc  fo  eht  r wa  telni  egawes  sa  llew  sa  eht  

 deriuqer ffe arahc tneul ct re .scitsi  
a sessecorp tnemtaerT r  e cla iss fie :sa d  

A. rP eli t yranim aer tnemt  
B. Pr mtaert yrami e  tn  
C. S ce dno a t yr r tnemtae  
D. itreT a mtaert yr e .tn  
 
 

 

A. LERP IMI TNEMTAERT YRAN  
yranimilerP  tnemtaert  tsisnoc  ht e itarapes ng eht  gnitaolf  

lairetam s kil e ert e sehcnarb , eceip,srepap s of gar s  , sdoow  
te c. dna  yvaeh  elbalettes  cinagroni  sdilos  . tI  spleh  ni  

esaerg dna slio fo lavomer s dna  uder ce  s th  e OB D yb  51  % ot  
%03   . rP e il m t yrani aer  tsisnoc tnemt fol orp gniwol c :sse  

• nineercS g - To vomer e aolf it ng ,srepap  
ar g htolc ,s e .s  

•  tirG cha rebm  -  evomer oT gr .dnas dna ti  
• gnimmikS  knat  - oT  evomer  slio  dna  
gr ae se. 
 
B. RP I YRAM  TNEMTAERT  

yramirP  stnemtaert  tsisnoc  fo  gnivomer  egral  dednepsus  
inagro c sdilos  . It i  s llausu y pmocca l ehsi  d by des i noitatnem  

ni  gnilttes  .snisab  ehT  diuqil  tneulffe  morf  eht  rp i am ry 
tnemtaert  netfo  sniatnoc  a egral  tnuoma  fo  dednepsus  

ro g ih a sah dna lairetam cina g  h B .DO  
 
C. YRADNOCES  TNEMTAERT  
nI  siht  ssecorp  eht  tneulffe  morf  amirp ry tnemtaert  si  

etaert d guorht h acigoloib  l oitisopmoced  n of inagro c rettam  
 rehtie tuo deirrac rea  ciboreana ro cibo c .snoitidno  

oloiB ciboreA gic  la U :stin  
i. etliF r irt( s c  gnilk f tli re ) 
ii . duls detavitcA g p e ro ec ss  
iii . O tareA dna sdnop noitadix e al d g snoo  

oloiB ciboreanA g ci a tinU l s: 
i. A an e l cibor ag snoo  
ii . peS t knat ci  
iii . I .sknat ffohm  
hT e neulffe t orf m ht e radnoces y t nemtaer t noc t nia s BOD 

t%5(  o o%01 f lanigiro  ) na d am  y iatnoc  n areves l mi smargill  
 rep l ti r .OD fo e  

 
D. TARET I YRA  :TNEMTAERT  

ehT  esoprup  fo  yraitret  tnemtaert  is ot  orp ediv  a lanif  
nemtaert  t gats e to aercni se ht e neulffe t ilauq ty rofeb e it si  
grahcsid e to ht e iviecer ng atnemnorivne l. If oitcefnisid n si  
decitcarp , it is yawla s ht e anif  l ssecorp . It is sla o ellac d sa  

ulffe“ e silop tn h ni g”. 
UG. I SED ROF ENILED I EGAWES FO NG  

RT EA EMT N P T L TNA  
 

lA  l tnemele s of TS P luohs d vah e  ae sy noitarepo  
dna  .ecnanetniam  
ehT  lacinahcem  tnempiuqe  dluohs  eb  dedivorp  
tiw  h no - nil e bdnats y mup  p at ht e auqe l tasi ion knat  
 dna c olh r p gnisod eni u  pm a nirolhc eht t a .knat noit  

Sw gnimmi  oop l tlif er sawkcab h s luoh d eb  
rahcsid g  de t tnemtaert rof PTS eht o  . PTS fo ngiseD  

luohs d kat e  tni o nuocca t ht e  olf w na d nidaol g fo  
us c  h aw taw ets e .r  

eriuqer eb yam rewop ybdnats trats otua nA d fi  ti  is 
eredisnoc  d aht t grahcsid  e of etaertnu d awetsaw et r 

ngiseD  fo  egaweS  tnemtaerT  tnalP  

edabehK  ,.S.S  eluM  ,.K.H  idokiaN  ,.M.S  raklakaT  .V.V  



 
ngiseD  fo  egaweS  tnemtaerT  tnalP  
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taw cificeps a ot e  r c uo r es  nu si ecca tp a .elb  
 
De ngis  ap rame et sr  

hT e engised  r luohs d vig e a banosaer le itse mate fo  
oitalupop n na d  a eliated  d wodkaerb n of ht e  ot t la  

 wolf ar c eht ni et alc lu a .noit  
T eh  ba cis  de is gn ap r ma eters rof  

lupop at t eb llahs snoi a of sa nek l swol  
03.0  64.0ot  /h/cemuc d gnidneped  no  sepyt  fo  

ved e mpol e tn  
 g55 BO d/h/D  
 g55 S /S h d/  

ehT  ngised  kaep  wolf  gnivirra  ta  PTS  sa  a 
noitroporp  fo  yrd  rehtaew  wolf  )FWD(  ahs ll eb  

kat e  n a : s  
 6 D pop rof FW u dnu ro lauqe noital e .0001 r  

4 WD F of r oitalupop n evo r 001 0 ub  t on t sel  s naht  
ht a b t a .noitalupop 0001 no des  

Pr ised eb llahs knat noitatnemides yrami gne  d f ro  
Ma mix um us afr ec  ol a gnid  of 04 c mu ce retem/  

uqs era olf kaep ta yad/ w, 
• M uoh 2 fo emit noitneter mumini r  s a p t ae  k f ,wol  
• Ma mix u  noitneter m t mi e uoh 2 fo r olf kaep ta s w. 
F ni a tnemides l a it ised eb llahs knat no g  den f ro  
• Ma mix um us afr ec  ol a gnid  of 53 c mu ce retem/  

d/erauqs  ta  kaep  wolf  fi  yeht  era  dedecerp  by 
nitatoR  g acigoloiB l otcatnoC r CBR( ) or lacigoloib  

filt re s 
• Ma mix um us cafr e ol a gnid  fo  22 c mu ce erauqs/  

/retem d a  t aep k olf w if an  y t eh y ra e ecerp ded yb  
 eht e p noitarea dednetx ro ec ,ss  

o emit noitneter muminiM f  sruoh 2 a p t ae  k f .wol  
hT e oitcuder n of atot  l OB D by nereffid t egats s yramirp fo  

tnemtaert  sessecorp  dluohs  eb  nekat  sa  
ollof ws 

lauqE iza knat noit  – lin  
C s esrao eerc n - lin  
• F s eni eerc n - %5.7  
• Pr mides yrami e tn a noit  - %03  
• noitatnemides yramirp dna neercs eniF  - %03  

iiv . oitanirolhC n nat k luohs d be engised d of r inim m mu  
 03 m t tcatnoc setuni i olf kaep ta em w. 

iiv i. egdulS  seititnauq  detareneg  morf  eht  
ohs u ni dl c edul  

 
diloS s evomer d orf  m P TS , cihw  h luohs d be nekat  
%07 sa  .knat tneulfni eht fo  

• gdulS e leiy d orf m raitret y sessecorp , cihw h dluohs  
be ekat n a  s .0  5 kg los i k/sd  g OB D evomer d fa t re  

yramirp  ,noitatnemides  ro  1 gk  gk/sdilos  DOB  
re vom ed ehw n on t p ecer ded yb  pri yram  

noitatnemides  ni  ht e rettal  esac  on  i noisulcn  fo  
duls yramirp g n si e ece rass y. 

i .x  iloS  d oitartnecnoc n of oitatnemides  n t na k  egduls  
hs a b ll e sa nekat  

 
 rof %1 e duls noitarea dednetx g ,e  

ib ,CBR rof%2 o p dna retlif lacigol r mi a duls yr g .e  
 

SED I NG  
gawes A e nemtaert t si tnalp  gised  n of r a oitalupop n of .0613  

D ylia  retaw  lppus y is 00002 0 ertil s. yliaD  s awe ge 

liad fo %08 tuoba si noitareneg y lppus retaw y. 
 

elloC naruK ,eocJ g yevruS e  
 latoT N S fO rebmu t  stnedu – 0613  

lppuS retaW yliaD y-  000002 L .erti  
 fO oN S  stnedut I eD n g oC eer l 0031 egel  

St  srekroW dnA srebmeM ffa - 051  
 fO oN S  stnedut I oC amolpiD n lle 059 eg  

S  srekroW dnA srebmeM ffat - 011  
 fO oN S  stnedut I letsoH n - 523  
 fO oN S  stnedut I sseM n - 523  

. Re ahC gniviec m reb  
i. pus latoT ply  retaw fo - il 000002 t yad/  
ii . aW s w fo egat a  2= ret X 8.0  

0,06 ,1 = l 00 i yad/t  
l 66.6666 = i rh/t  

= l 11.111 i nim/t  
= l 58.1 i ces/t  
= ces/³m58100.0  
 

muloV e eriuqer d olF= w × eD t oitne n miT e mussa( e .D  T = 
s06 ec) 

= 06×58100.0  
= ³m111.0  
Prov .m 2.0 = htped edi  
 

11.0 = aerA 1 2.0/  
= 555.0  ²m  
L B :htgne er 1:2= htda  
L×B 555.0=  
= 2 ×B B 
2B  = ² 555.0  
B m625.0=  m6.0  
L m50.1 =  2.1  m 
H = m4.0  m4.0  

neercS  
i. aelC r ninepo g eewteb n rab s luohs d be m52 m to 05  
m .m  
ii .  latoT f wol - M61.0 LD 

.iii  Ma mix u  wolf m –  58.1 l s/ti ec 
iv. ra degrembuS e  a er  deriuq – ²m 63400.0  
v. C ra s/ e o a f bmahc neercs er 

=A  mumixaM  olf w / icoleV ty in eht  neercs  
hc a bm er 
=A  3210.0  ²m  

 
 
 
 
 
 
 
 
 
Fi c 1 g / ahc neercs fo s m reb  
 
 
C. ikS mmi  gn t kna  
i. us ehT afr t fo aera ec a kn  

 A = 01×22.6 -  3 X  / q Vr 
hW re ,e  

es fo wolf fo etaR =q wag  ni e m yad/³  

proce sess  
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Vr = uminiM  m nisir  g icolev t  y of ht e oily mat laire  
r eb ot e vom e  ni d m .nim/  

²m42.0=A  
orP v  fo htped eht edi s mik m  knat gni i m 2 s  

l ehT eng b ht r 1:5.1 si oitar htdae  
L B5.1=  
B .m1 =  
S mik m  knat gni d .m5.0×m4.0×m6.0 si noisnemi  
 
 
 
 
 
 
 
 
 
 
D. hc tirG am reb  
i. S ap fo ytivarg p r  elcit – 56.2  
ii . Dia  . p fo ra  elcit – mm 2.0  
iii . olF ticolev hguorht w y-  52.0 m ces/  

vi . Set  yticolev gnilt ( )07+T3(d =)sv  
30.0=  ces/m  

ticolev =Q y aera s/c ×  
58100.0=Q  ces/³m  

A ²m550.0 =  
iv . larevO l tped h of irg t ebmahc r D= retaw(  

htped  evoba  eht  tserc  fo  +riew  +hcihcs  
rf e ob e ra )d  

D m 65.0 =  
iiv . teD e t noitn i  em = s 01 ce . 
iiv i. htgneL  ebmahc fo r emit noitneted × hv =  

= m29.0  
 gnisU a 01 tuob % nel ni esaercni g ht  

L .m1 =  
 
 
 
 
 
 
 
 
 
 
 
E. irP m lttes yra i knat gn  
i. liaD y awes fo wolf ge-  

M61.1 = LD 
p noitneted emussA re h1 fo doi r .s  

i .i  naT k icapac ty =  ( liaD y flow of wes age  / )42  
d × ete  noitn t emi  

.6 = 8 ³m  
i .ii  ra ecafruS e knat fo a  
A d evitceffe emuss e t fo htp a .m 7.1 sa kn  

cafruS e era a of knat = nat  k icapac ty/ tceffe i ev  
htped  

4m2 

vi . toT a d l e t eht fo htp a kn  
atoT l tped  h of knat  = fe( f ce it ve tped h + htped  

duls rof g lumucca e a erf + noit ob e a )dr  
 = 2m 

hT e di noisnem  fo  nat k = temaiD er- 
D,m52.2 e htp - m2  

divorP e no e inu  t of amirp r  y lttes ing nat  k sa  
b dnats y .tinu  
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