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Technical and Hydraulic evaluation subsurface of emitters and subsurface drip irrigation
system efficiency under sugarcane cultivation

Abstract

To ensure optimal operation of the drip irrigation systems,
should be evaluated periodically. This research was designed
to evaluate the technical and hydraulic evaluation of
subsurface drip irrigation system in sugar cane plant in sugar
cane research and training institute of Khuzestan during
growing season 2017-2016 and 2018-2017. For this study,
four laterals were selected in experimental field (primary, one
third, two third and the last lateral) and four sections including
first, two thirds and the last were determined on each laterals.
Then the volume of effluent water was measured for three
minutes at any measurement point and evaluation system
parameters were calculated. Results of the evaluation of the
droplets in the laboratory showed that the Cv, Cu and Eu
coefficient were 90, 0.15 and 84 percent and the values of
the exponent x and the k coefficient in the discharge-pressure
equation were, respectively, 0.043- and 2.41, respectively.
Mean of Cu, Eu, Vgs and Ugs during two growing seasons
was 10.3 ,87.8 ,89.2 and 89.7 percent respectively that
based on these results, system performance is generally good.
Also, by measuring pressure at different points of the system
in the middle of the second growing season, the ASAE
assessment indicators including: Vgs, Ugs,Vhs and Vpf were
0.25 ,91 ,0.09 and 0.13 percent respectively respectively,
that irrigation system in terms of the overall performance of
the droplet and uniformity of distribution was considered to
be relatively good and good.

Kywords: Distribution uniformity, coefficient of variation,

Evaluation indicators, overall emitter performance.

ouSs

Sl Sl (S35 (58 ol Baa b iy o
Ao Slados oS! o Sid ol (g5, Prbaw ) (slo ad
9 WYA0-97 <)y sloa s jo (o bwies St Ol b
o S e plail) I ez ekaie oy o sl YYAP-QY
So il S ez JI 52 (59, 9 Ll (ol g pom 9
alolw obj) sl yial,b 5 (5 pSojlosl aais ;0,0 g5 Ol
ols plas olBile;l yo layKare had Sbj )l guls s 5 4wl
S8 5 (C) 516585 oo (C) ol Sl pss o oS
91+ ¥Y b i (nSile 5l @y lid — o0 Wolae o kg o
oy eSS (C) S350y polie (ke .l YT
U silel (G315 o po (V) (0 Sl o (B
Qo3 MY g o[V AAVIA MY o 5 4y 8l Jead g0 b o
L omizeed 0,5 o )18 g3 00gamme 0 (IS jeb aaS ol
=l Jead bawlsl jo je5de ailelus calizes blas jo \Lid (6,503l
5 8las 5 (V) ),Ldlois o ‘(qu) Glel $319S0  po
Qog +NY 5+ /YO AN /A S ‘(fo) b 5 o,kd IS
S0 Sl a1 aslllas 9,90 allelw ¢ polin pl 4 azgi b aS
L9 5 9 L Godgame ;0 (s SHI5Se 5 LS o kb
NGV IPLEJU g

wj..o 4‘5?114_....4):) 6‘0)]45 6)Lj 4‘5»..9 LS—')L‘))‘ "SA_AJS olfj‘s



Lok aslw ESCRT i

S k5l La S0 phad (Sl [ 7 yae Sledol il
SISO AYSAY- -7 g ISO VAN - - A el bl sillas

SblS o 7 jue oolaiwl 5,90 slo K0 ad g 00 Sleogas (¥) Jgux

Al oy Lol Ao G bleisl 4 Sladad () g 0als ooy g
Slp il g pSoslailazdo a v b zjoe B b S L asks o
JLid da 5o Jad (g9, 5l 0550 0,55 L8 Jleel I Ll
Sy90 5L o) Cdo b (i lid 55k 5l das slel g ol yo O
5 i sla b Jloel b i 3l 4 23,5 1,5 (5 oSl
S T Q‘)‘“‘ﬁ"" w)m ‘)l_:.;é—@o A.L:)‘) ‘C:'~>5)5 o ‘_g)jo)L.\J‘
UER YA JUUES I A £ VL VPR UWE UL JWERt S VL R

Al Cawsds (B) B (V) SYoleo ookl b b 80 ,lad

5@ Sl omb SHba 0 (Baekd oo bwgieq,
OR3Y ()5 5 o) 9ty o b lSro ks oo Jilir q
S o3lail calizes jLid 90 10 (29 (e X 5K olpd (et (6l
w8 95 5 b Ggam S ) dolae sl eolitul b (s 5 095 o0
O 5 (o Jl32) 9gas atine |y polie (pl Lid g oo

Y9

Oz o,had 5l oo LSS, 7o S 2 Hhe g e Jole S
fl)bosmwﬁmbsawiwl_wubmwy‘u
&@?.wld&o#wu)auﬁ?wolngﬂbm
o8 B0 oo e o 0 dnd calw Dl s oo (5 S ol
g.s] |a5lc ouSiilo ) ol./LM..aLo)T BN ).uo\“a wl.: )l_.MB 39 QIS:>
RYVE L GVE QRTINS W 6):.5 o;3lasl slgnl Qlﬁwo&ub
YIY Gl sla Lt b o8 ylogl o by Kao,kad o X 5K
5 ookl 350 Lt Jgaxe (go5b a5 LTIV g ¥/) IV Y/0
5 e 0 o3l 4 IS ol plomil gl s (5505l el 450
e s Glue lakad 5 laals) s Jizte olStsloj] 4y gl o

cuyo Kem) s,5l5 Lz H lis g X aVoleo ol jo a8
e oia q LSk bl iy <OV il
o G, S oo el o G, D) (IS e
SxSoll sl oo jlae 51 Bl ol S Loy Koo lad Lo g
oS0 ko olotas 1 (B iles] o9 (glapSiaro b (soos

(i (35S oo Bl s S0 8 (25155 (w5 Cu

1- Indian Standard 2- International Standard

\

3- Environmental Stress Crack

o8] (g2 g b 59 ST b 5l e il ¥e oY+ 1D
g o el )bl ol adsl 5 IUT 4y az g b (gl 2lid 5 5key
555 9 S el @) 9 Slasl ol JUS )5 15 Cgey azmds>
oY UMb 5l ool b (g ,luT e s ploxil azmds> 3l
o, (5 kol o et e s Sledbol 5l soliiwl § oz
S oolitusl BB O 51 Sies oS ugh e st el
9 3oy ol Sl (V) JS 5028 5 & jg0 skl 490
@lord 9 (S5 Sleogaz (V) 5 (V) Jslaz )3 9 ganl ikt

e 0 00l s anlllae o g0 dilaie S5 4 L

gl b oS ong yio (oo e b Ly Wodiile ) 5 ;e (e
Yl o8z o)ld slom alg) 4 Claisl cgar wlsaiile 5| 29,5
Clatilaw (@i 5 g57 aw) Jlard o sl s Sl je Lo
8,5 BT ) 99 (e 9 S e VP Az sla gl L
lo ) 135,55 4 pladl o (IS 0)kad Jolgd 4y azgi b g oad
5 5Lid iy walats 95 51 b S opkad o aliee Glael ;o
698 L8 gl oy g9 5| 25l Gy 5 PCLAS) (9 (S
Sype slo (B o)kad oy celu yo SIS TN ol (20 L SL
o 5 0l alols 5 el o 2 YIY o VY o b oolic ol
VO 5 (el 10 i VIV c s 6) yio il §o 50 o aly) g,
laaly) (655,15 ac 5 (el 45 il VIV o0 1) e ol

‘5>Ja#:)4) Lg]o)]a_g Lg)L:.gT PCUNUONR ugw‘).l.dg)l.».w oli'l.‘....l‘ &UL«» () Ji..;

adllas 050 as )50 S oland 5 (SO 5d Slaogas (V) Jgox

axllas 390 as 50 Ol oliand § (S5 Slogas (V) Joaz

Yo



el 00 onls Lt e Shas slo asli 5 o S o ki

239 SF19Ss Ol s e3gase (V) 5 (F) «B) Lo gz 4

VAL 5 ol ) oS,k i (51550 saimaie (0) Jyor

(VAAY 5 5 Tod) ol 5 cslo,kad (6,kal iloles 5 Shae sloaslis &l s sdgamme «(5) Jsom

ASAE (1 2aF o lailiwl olwl ooy 4 Ko ad S o ,Slee gan aib (V) 9o

5 5hay olialej] 5o oy Ko a8 ganllas 5l ool cwoas ]

oBinlejl jo laylSe ad b3l 51 ol sael s zuls «(A) Jgo

st P FB a5 05 (o0 ) B Lagie Godguze 3 b lSae lab
Sl (l g (oo gl il (A) Jgoor bt Jolow 9 4525 5l a8
aS 3g g0 0daline (B) Jgaz Oledboly polde ) anlin b as
Lol i o058 o2y (52502 B K 5 X il 50 a2, 51
oas (6 pS o3lail CElw Sl s o po e b s OIS
ool pel e s o el o )0 1O g0 a5 o8 _iulejl jo
yiro S0lo il 0ol @l s ,0 F U iSTas a5 S5 IS o
30 oplplo cwla yK0,k8 SJULS 10 55 >g0 Dledbl 045
alolws 3l g Cmigpg, ol lio 59005 L a5 adlllas 0,90 aslate
9 g0 oMl O (555 052 S50t Ll )3 (gloykd (5 k]
Sl (2RtalosT s Gubol  (sloylad ()Ll (>l sl e
&l SIS o (Buijlw Lawg a5 Sledlbl bl 4 ol

S AL OTAY) e 5 (02 e @S b azs (pl 00,5 oo

oo (CV) Cols Ol ss o0 55l a5 0ls i ol

NOL ply e 4 (Bu) sy 5168 5 (Cu) (39S
2 CuEu gl vwgoos, 0 CVas asog ao,oAf ga-
r2 9 X Olg polie (ized WS (oo )l 0P (LS la oo,
VIV 9=/ FY S pas (Sileo yob Lz~ oo alolee ok
9 20 St G ally (B0,kad 1o (Fhg (n Fretes DS
2 (X) HLed g e A) Jsoz s slle .ol T jo L é
5 S5 g ctallln 3,50 (clo Ko b Lt 5 o s,
5 con e a5 el A5 ) ko 5 il se yho 4 Suop
Godgd mudiais 095 b dz S pl ol 4 S5 18 (L ad ol s
Ol s o Al b pizren ol Cillas oS>0 ,la8 (Lis
Jgaz 50 oy &l,l samails b olKiole;l 1o ool Cawsdy el

1- Keller and Karmeli 2- Lem

\Y

OV O L )l5 5 ,I8) (Jas sloSae ks gunails «(F) Jgux

pled (39,5 o ez BB dw S 4 olST o ils anlgss
Bl o o [Lid o o 5 (6,50l oo o] (sloy Ko a
S APy G 0B (6 1S 03l ag )b ceai b dlf (55 )95 e
ol g dwle (YY) B (A) &¥olee 5l eolii_wl L ASAE L)
53 Sugs gl 0t (b)) Cag B ) i 0 Shoe oS 5
Sl 3l am Cags pegd 9 VTN Jow jo Sis ciS gl
5 Pk e slaugi 9 sl 29,5k slaml 1T Jlo yo Saes
ol bl 5o mied Cagi g ol )3l SmBls b oy o ey

)5 S50 WWAY ol (LT 5o sl 2503 sl 5]

U (25 Dt 4 (S 5 Sol (Sz0,ka8 S 5 Shoe :V
5 B (S0 skad JSb oo 5 )Lad St wiile (algs
o ctlold Sl (VA8 Kt 5 cae) 00 ] Sy b
() S 3o o ylSaro b L g 00 6 ol bl Caebon 5

gy g0 oo lice

ool g ae)ze Ll B 50 i by 9 (2L Gl e
5 L eiobol 0Ll 5, <0 AVA) IS 5 6L n (s sog
5 pos 53 s g e i) 1y lez ASAET s Juibiul 4,
s o) G oz JI o 53, 5 03m3 DAl | (e
3> b Ceond o SLLI S0l (s (25l 5 oo 99 P9
5 ol o 4ud50 g wald o o g pSeslail \Sel a5
Sl s a8 sl o sldlhs b ((V280) o5 an
5 VI GRal38 el o a5 slo b ] 55 Ll od
Olz SRl al Ll ogiisa b 1o bz sy (s00)0 €
loolSzo k8 43 ol sz s (15 Slalone (59, 650

e 3 0 St o pd i U oV ol 0 as
055 q, oSl N Voles ol o 510 e g ylol oblisy
X el V5l Ol s oo s h lawgie g jae s
AL 20 Slyst o V5 e b o loles s
loglSzoskd (o3 )bl (315 V olr Sl pam 285

ac)j0 )0 laylSoreyad (Lid g oo (6 pSejlusl bli coadge 9 coald Fos calold Sles (V) IS0

1- Keller and Karmeli  2- Merriam and Keller

3- American Society Agricultur Engineers

\Y

4- Sadler et al



(Sepd (K85 Jed 5l i felse 4 g oo |, Lo e a3
@i, b S O3 0550 wile o Sare jhal (Soglgn 5 aleond
Ol o Sl 8l LTy 23l sy b 50,k 4 olS
S s )l i (i g5 g oS ,kad 5,515 o

] 005 00)5—‘ ‘(\ <) J?sb o é..‘ﬁ)u\.db QS'L'))‘ L Jay).n CuLu

2 Ol 53 (el S8 1f () Jgdz w4 ax g Lo
5 s 5o Jle olgieds 095 o oanlie by S0 b 5l g5
alS SlSU jsbar (oo (J S (59, 00 i (slaSzro s lad
Aoy S0 ka8 00 (5 o b3, alisee J>lpe (o o b sl aidly

2 o5 35 S5 el 03,5 gy S s s5bo &

=y Jad g (b b Sae had Sy jane b5l s (V) Jeox

wlolw (598 oyl 4y az g 05,5 o0 )18 card 00, o celw
ey SH1ESe 5 e oyl (M Sles Jlai 5l asdllas 550

el 5.5 ) st 5 s L (5 390
Sl 55 31 2b s |y (020 Dl gy 9
o5 ol 3] A S5 Sl S i 5,55 o
el a8 cidlo o 8ae s o Shae (59, (—S059lgm 9 (2loni
‘5505 el )0 a5 (VTA0) ()50 5 (53l mlis L azes
Jos> mls aaxgi b ojls Slgzpa wisls plxil | 095 ol alas
oleols > cols iyl jo as L () Jlade v,y oo T 4y (Y 4)
wlols 0 Slae g el 00y 395 O oy il 4 A TAY oloslo o g
ol e (lgiism e 255 )8 3y e opama 3 JalS sbot
Cedls Sid (20095 Jad 5 25l ey (99 Bolas | gadge
Gl )S (S5 e sl )kl wlols ;o (5Ll 055 ploxil
ool plxl b a5 sy 00 993 9 (p i & S0 ka8 )
o5 sanltn o jsbilan 35 By 1, K55l olgise

oals &3l gl a4 az g b aS wao o lid (V) Jgo b
2395 Okl 5 bl ) (20 )bl (215 (V) 5 () sladsa 5
039320 ;0 j (20 Ol 0 S 9 L9 Sgod (SISm0 0
(CU) 31555y b e Silin ol 5.5 )5 i 5
SIS re (V) (08 Sl cupo (B0 i3y (2515,
Y AVA AT (o5 4 eomels b 5 b jo U ) 5]
1Sy o) o L s ooy 0 AT Wng o0 AV
Oeied Mg D (oo 2Ll 05 9 Jgud LB (A S8
pgd £lyy J—ad lawlsl,s ASAE b, sla o3l lade
S IS SR ‘(Vqs) 0 Slyess oo Jolis «(AY slosls )
o8 IS 5, Shae 5 (V) ) Jlitd Sl oy yo (U ) (551!
45 wisg VY 5+ ITEASIE NV Fo s 4 dV ) L oS>
byl o> N 9 s (05> oy b leos, o e g
Sl o ol 35Sy sy 4 el g 4y Y i o
g A VIV (0 Gl 5 s i 08, po el 2 VY 0

1- Kordkuy

10

oy Sao yad JLid 5 20 (6 pSejlal mls (1) Jguzr j0 a5 el
Slael &S ol mesg 4 oY el sal (5 uF05lail dl> o il o
alaii o 55 S0 kd 55 a5l ol (o Siles sl (5,55l

W OMT Cawsdo asJlas S)90

Sl SlyEan (FR) SL5as 5 5 medlyl 5 1¥A0) o) Ko 5
b Szo,kad (29,5 (20 4z slo,bad (gLl jo IS )by
Glad Jele aw 0g wales YL allelw leasl) il 5 eSS
Fhe SIS pl p dalSzeshad (K855 (o5 sl SRy

2b)l d> e s e (bar) jLasé g (Uh) o Se ks awl polis :(]) Jeoo

¥



Duran-Ros, J. Barragén, F. Ramirez de Cartagena
and F.R.

[15] Madramootoo, C. A., K. C. Khatri, and M.
Rigby. 1987. Hydrolic performance of five different
trickle irrigation emitters. Canadian Agricultural
Engineering.

[16] Merriam J.L., Keller J. 1978. Farm Irrigation
System Evaluation: A Guide for Management.
Utah State University, Logan.

[17] Skaggs TH, Trout TJ, Siminek J and Shouse
PJ.2004. Comparison of HY DRUS2-D simulations
of drip irrigation with experimental observations. J
Irrig Drain Eng 310-304 :130.

[18] Sadler, E. J., C. R. Camp and W. J. Busscher.
1995. Emitter flow rate changes caused by
excavating subsurface microirrigation tubing. In
Proc. 5th Int. Microirrigation Cong., 768-763. St.
Joseph, Mich.: ASAE.

[19] Yildirim O. and A. M. Orta. 1995. Evaluation
of some drip irrigation systems in Antalya 16.
Region. Irrigation and Drainage Abstracts, :(1)21
51

[20]Zamaniyan, M., R. Fatahi and S.
Broomandnasab, 2014. Soil & Water Res., ,9
142-135 :(3)2014.

14

[6] ASAE. 2003. Field evaluation of micro
irrigation systems. EP£°A. American Society of
Agricultural Engineers, St. Joseph, 765-760.

[7] ASAE. 1994. Subsurface and trickle irrigation
committee, Field evaluation of micro irrigation
systems. ASAE Standard EP765-760 :458.

[8] Camp, C.R., E.J. Sadler and W.J. Busscher,
1997. A Comparison of uniformity measures for
drip irrigation systems. Transaction of the ASAE,
1020-1013 :(4)40.

[9] Dehghanisanij, H., H.Anyoji., H. Riyahi,
and W.Abou el Hasan. 2007. Effect of emitter
Characteristics and irrigation schemes on emitter
clogging under saline water use. Journal of Arid
Land Studies, 233-225 :(4)16.

[10] Hezarjaribi, A., Dehghani, A.A., Meftah
Helghi, M., and Kiani, A. 2008. Hydraulic
Performances of various trickle irrigation emitters.
J. Agron. 271-265 7.

[11] Keller, J. and D. Karmeli, 1974. Trickel
irrigation design parameters, ASAE, Transactions,
4)17).

Lamm, F.R., C.A. Storlie and J.D. Pitts, 1997. Field
evaluation of microirrigation systems. Revision of
EP458-. N0.972070.

[12] Keller, J. and R. D Blisner. 1992. Sprinkler
and trickle Irrigation. Avi Book. Van No strand
Reinhold, New York.

[13] Li, J.,, Meng, Y., and Li, B. 2007. Field
evaluation of fertigation uniformity as affected
by injector type and manufacturing variability of
emitters. Irrig. Sci. J. 125-117 :25.

[14] Puig-Bargués, J., G. Arbat , M. Elbana, M.

s ol slo ks oLl b g so oobind T (g5 0502
Wbl 5 o)kl 055 plol Ly o IS o 4y il Syl alEiyles]
Ol ok o 4l ) (5855 (5e sl (5L
25 Sk (K85 Gl Glgiee (po—toel pll b aS by oo
ey 50 p3Y ool plmil 5l am (o) 2 990 alols 5
by (Rl (@0 Dlyed o po lade pod (5 Juad Lok o
a8l Sgne Joud b5 (so030 e 4 Ioazme dilelss o Shac g 03,5
el @y 5 gemo ol 4 Gl | £9d9e (nl 45 ]
Oored Cenild Lo pe a 50 cpl j3 o ild g b I sgdiad
2515 Bate il 3B 51 2l o0 D gy el
5 el ((Said Jelge 5l (3L (S5 Al Bl S L
890 ailab ggazme )3 el ook o Shos (55 (S0 39)se
5 s 0ykad (55 Shee Sl Sl o o )l 5l addllas
S b chwgie (5 0d9ume ;0 (i SSI6SH
ol a8 )8
&L
okl o alels 23 oyl g ey VY% o )00 ol [V]
VN PRt SPUREI NP CORSK SR TR RSNV O PSP
e V0 lws,S olRails (g5 ,9liS suSiidly
a3 YA L2525 .8 0 SLS el s 3L [Y]
oo s (50,50 dallas) (oebans 5 (sl 058 (g k] i 2T
Vsl ol O gy alme (6559, pli el SLS 50
FAVA oo Y by o) ojles
£ om oo 55 sl Juad g oblpms bl gm e (Y]
odigh nelati (8 0)la8 £oi dur (Sgyem 8 Sles (o) VYAV
Sy Ol cblis gla iyl e il 5 5,15 ol Lid o
VA2-TVY ol o leds cpims ol
Gl 8 b, YA b e it o 4l (]
2ol Ghegsy alome aiye by gl gL (S 5o (sl oy lad
XESF L (G F) VP o aleS
[5]ASAE EP1990 .458-. Field evaluation of micro
irrigation systems. ASAE standard. 126 p.

\7

095 =y Jad Obb 5o ae 50 50 0¥ slapgpbanul ploxl 5l
1o0ze ol o Shas 503, Iy L2lS 30 Ol i gy ko
Olisn |y 5090l a5 sl 1Bl S5 58 B (god9ue 4
b iled g Lol (§9ditnd 5 (2 9—Bowul @Bgaty 9 mono el 4
Cewdls lag e ac 50 ol o

P oz oyhs (S 0, Slee Glie (V) Jppz v aag L
plaS g (S 3 Shae g cul a3 513 Jo3 S (o390
Iy a2 (nl S o0 8 g3 odguze o oSz o, Lad |
oykad (B3 Shos oS ((VNF) ol e 5 plsle; @l b ples oo
S sl sl ol Cilises Llis s adly oo )l5e 5o 1, b )5
S e 50 A5 2l o g aisls J8 w9 )se (Y- Y) ASAE
Ely 25> o3 ;0 b8 0,3 IS8 Shas gl 0l 5
S 8bes e ()5 I8 S Gl oe 31 SloS o il ouis
3t s Sl (Soe 9B LB 0390 ;5 a0 kad S
(apSao ks (58,5 Jle plyrear) (Segpuee cnlial (>0
(VRAY) 5 5 oS gl b asmess oyl eaaly oolisl 3Lt
Sl cdslae

& S Al

Oles |y oo ks )5 (oo @8 (SIS e (S b
Sesm 9 (ol D (S d (S Jod 5l il Jalge 4y
OBzoskd 4y ol S gaiy, b S 2l)d 05,5 asile Loz b
5,55 S e ¢ oS hasl bl o] s el g, b
e (b g5 g b Sre sk
LSL“C)[S'?"JJ"B )L"‘:‘é 9 LS“-]"‘.‘) » X )L‘f‘“é Q‘ﬁs Q‘}'.f"’ as ol

i mls ol s 6,k
WSS Gl Sl g 009y Hho amy S5 5 SzsS L axdllae 550
O JCONIA T SR B SR JCH JOUFS SO -CI SN BIYPEL SCONW
Cillns Lo S, kel (305, )Lt (o ol 255 b 4t
50 ol Gy EB L Sl s o po daolie b cuiomen 04l
s Sl gy M 00 bl gatdinls b oS _iyles]
@ @l bl 055 (oo 3 Laugie (sodguzns ;0 L Sro ki
3gueS b aS anlllas 890 dllaie j0 893 oo Slgidan codal Cwd

U“"‘)3| 6L-~*-") ° 6‘0;‘03 LS)L"'T aslolw )‘ 9 u_....‘s);g) u] @L..a



90l a0 lale ) (S ploon b Slge 5l (pam s o
Ol b Ayl 09 aiales S50 ) ae (0 aS ol olge ol LS
ilie 10 909 (ood awlS olowds Slge & jglme 4o ] Caslses
e skl ol sl ) By e ol 550 sl s
Slye 5| sany igs gai 1o 525 5 dSH S 51 5350 45,
ol S ) W) gl o35 S5 3 3550 e
Slge ol 3l eam o131 5 e 9IS gl (55, (spsllasl 1
S35 SleS )3 gsdg0 nl wiS (2e |y ol pab cl (S
Sl Eds Wb

e g gl )

(MEFD) Gl o)y 2 (a3l gyg03T (o3 =)

13 sSUs sla ilesl dimarly ply 5 olwlits g,
Ol 3l 45 00,5 o plzdil ,cae sl oBiole;l
il 5 il sad 40 4 (950 5 i oy b il
lwlis pgy) cde 4y Caio jo i il oo ol sl 4o
58,500 oolitwl MFL a3l 5l b jouls (o] 3 olgs jims
Sroedy Js¥ge ateils ()5 oaims (Lid o9 4 (2Pt
bl oo a8 tolol Il 50 (5 ey Sl Jilg) coledye s
adgl 2Lyl sl (e pls—e @ Wl (oo Slde L2 a3l
bl apled 0,25 )18 ooliil 390 Slge 0L 2 Slogas
prefiae 728 Somnd Sl 6955 b (099> b Ol (b2 e Ls
SIS e el eyt JsSyn 5 al38 Ly ol 0
slables ;o ylin Codlow oaims pldi iy Sl aled b e
Pl sl S5 0315 oLt iyt ol 5 5bas ol ol g1
GRIRIL S ek el o 09 ST EGbB 5l (5 lne Gloie 4
5 0 i sled (5l Caaglio o ot ISl clie dyles
s 815 Ll L o) S

dodilo
Oz yoeh Coio ;o pplae Jood USG5 e JUS e asTL
(8 pouds Dol odas g j9y0l 4 b aS ol 456 4y 0 ol
b DYoo o 1) o yg5dblS g9l (o dgs &Y 4—ame
Sloolaiwl b ojg el a5 el 3 pan (6l youdy (3 yioges 3 Lo ]
g 3l ohease skt 5 ol b IV Twis s o a5 55015
okl b sla gl [FLanT oo jleds 4 ooz 0 e (Sciadl
ol 0,8 oo 8 ool 0590 ez j0 3 5 Jlew olge Jlal jo
05 S5 e (S5 plp o Swglie d (Sow 3 5l dd) g9
o o..\.u.M?u Cxwg ‘).1] )‘ oolauw! aselo ‘U—‘ ‘_;‘Lb dasio )JLA.AJ 9
Sialesl Gl ol sl (Sloar Slge il 5o IS5k sl Ly
Slge oyl Vb as—ilo b Ll L olge 059> 10 423§ & g0 sl
u-«-'j—»—uula—w 4.?)0\" dLnQ)o gij LS’JM L_gl-@ JB'{?)_.S‘)Q
SV lales jo olge ol as cwl Jljo cpl i Jolowls
Sl (S o 50 S5zl (e @ Guse—iow 4z 0 31 )
@y 05 oo Jo o T 0, IS Slin s 5 g9l 5 (g
&Tps(wwl)w}&udlgdsﬂww

Sz S o e 005 ool wl (pudS 3nS g 0u0) &l joe
J.s_i;:.:“SJJL,@;)oﬁlﬁ.wleéujl_&‘é)lfm
S ax a5 sgad az gy Wb aidl o o pu—dS SIS
S ke Wb Sol ata b ags 6lp ol 5 oy 9 5 py
S8 cde & (HDPE) YL ailo b L5t L .oged solaz il
Azl )0 g 005 (S Hn FNse (139 i 9 LS o (0
SN 9 5995 S 5 =l 50 3k s Coaglia
ol 0o 0 )Ll (] 51 i a5 4368 led o co ylis 095
.)‘5,41 ods J_aLM )d gr’?’ )L;—W nga.c ula." QAJ du 4_19.]

Ceoglile a2 ;3 L) (503 S5 g Wig—d (gad 03,55 1> (plierd

1- Melt Flow Index

14

dlio ylgie

(4sa’ st ST S5 55 I o 8 59 390 axllan) SBT O 390 39 il Sy S o (539953 390 3 539989 P19 o
Investigation of Rheology and Morphology of Polyethylene Pipes in the Vicinity of Lime

(Case Study of Spiral Pipe of Aban Bessar Tose-e Company)

Abstract

Pipeline systems, as one of the vital arteries, are constantly
exposed to damage and vulnerability due to the proximity of
the pipes to earths, limes, and so on. Therefore, the evaluation
of the performance and conductivity of pipe-laying studies
in soil types such as lime-bearing soils is of particular
importance. In this study, we study the rheological properties
and morphology of polyethylene tubes adjacent to lime. In
order to drill a double-faced polyethylene pipe with a spiral
structural wall in a trench at a depth of 1.60 cm, which is
80 cm in size impregnated with lime impregnation. After
one year, the tube was maintained in a soil containing lime,
rheological properties and morphology of the drilled tube
were investigated. The results of the molten flow index test
showed that the lime adjacent to the rheological properties
of the product, microstructure and polymeric chains did not
affect them and did not destroy them. According to the results
of the test of the induction time for the test sample and the
test sample, there was no change in the buried specimen in
the lime soils and the test parameters were well documented.
It can be concluded that the control sample with the drilled
sample changed significantly This does not indicate that the
tube is manufactured properly by the manufacturer. According
to the results of the soot distribution and distribution, the
proper distribution of carbon in the polymer matrix confirms
the results obtained in this study that the use of polyethylene
pipes in lime soils is not obstructed and only in the presence
of water admixture with dry lime Due to the fact that this
proximity causes a heated reaction, it is possible to change

the shape of the polyethylene pipes.
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2- Top cane
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Investigation of distribution quality the amount of brix within sugarcane stem and its

practical use in harvesting operations

Abstract:

Due to the large surface allocated to strategic agriculture
of sugarcan in khouzestan province and given that the
harvest of this crop is coinciding with the winter rains
and time to harvest under favorable conditions, limited
and the need to harvest as early as autumn begins
therefore, knowledge of the distribution of extract brix
in the sugarcane stems and also determine the various
cultivars and their different ages, it is important to start
early harvest. The data analyzed in this study indicated
that the brix of sugarcane stems in all varieties and
ages, from the bottom to the top of the stems had a
decreasing trend and non-linear regression (quadratic
equation) between sugarcane stem height from the

ground level and amount of brix with the coefficient of

determination R>=%99.2 was significant.also,pearson
correlation coefficient between two variables under
investigation was r =-0.95 and was significant at %1
probability level. Further investigation on average
traits of rippening and increase the amount of brix in
the stems of CP73-21 cultivar revealed that occurs
earlier than other cultivars and the other hand it also
occurs faster in older than younger ages and therefore
recommended that harvesting operations instead of
the beginning of November, in mid-October and the
CP73-21 and respectively the farms Raton

2,3 ,4 and 1 start and continue.
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Sugarcane milling delay sensitivity analysis and that economic losses caused by the sugarcane mechanized
harvest methods in Khouzestan

the laboratory. Then yellow sugar and refined sugar were calculated.
Thus, Economic income derived from the production of sugar from
a hectare of green and burnt cane was calculated.

Results and Discussion the interaction of harvesting method
(burnt and green) and milling time delay had significant effect on
sugarcane traits including read pol, purity percentage, quality ratio,
yellow and white sugar. However, this interaction had no effects on
corrected brix, sugarcane; but milling time delay showed significant
effect (P<0.01). Purity percentage, in burnt harvesting was highest
at the first day and after © days' delay had 78.31 reduction while in
green harvesting reduction was 74.28. Quality ratio is the estimated
sugarcane ton required to produce 1 ton of commercial sugar
obtained from analyzing of first millstone juice, which is considered
as a negative factor and economic loss. in first and last day of delay
(day 1 and 5) in burnt method, the amount of quality ratio was 6.67
and 7.79 tons per each 100 tons of sugarcane which shows 1030 Kg
increase. On the other hand, in green method the amount was 7.06
and 7.21 tons per 100 tons of sugarcane. Therefore, the increase
of quality ratio in burnt sugarcane was 6.9 times more than green
sugarcane, which has a negative effect on commercial performance
of sugarcane. Change in sugarcane quality specifications caused by
burning and mill delayed decrease quantity specification such as
refined sugar, and it is the reason for this decrease. The economic
losses caused by the harvesting of burnt cane and their -5day
milling delay was to 3.750 million Taman. However, the reduction
in the green harvesting showed 2.488 million Toman compared to
the second day delay (difference between the highest and lowest
percentage of refined sugar in green harvesting method).
Conclusion According to the results obtained from designs and
experiments of this research, it can be said that the interaction of
harvesting method and time delay of mill up to © days (120 hours)
was significant on qualitative traits of sugarcane including pol, purity
percentage, and quality ratio, yellow and white sugar in %5 level of
probability. Decrease of purity percentage of burnt sugarcane was
calculated to be twice as green sugarcane during 120 hours' delay in
milling. The amount of quality ratio increase in burnt sugarcane was
6.9 times more than green harvesting. The recoverable white sugar,
which was affected by environmental conditions of harvesting
method and time delay on sugarcane, was reported to be 0.7 time
more in burnt sugarcane than green sugarcane. These results
matched with most of the previous conducted studies. According to
about one million toman more income in green sugarcane harvest
and less sugar losses than the delay in this method in harvesting cane
losses. It seems that green harvesting due to more income and less
sensitive to the mill delay in Khuzestan agro-industries of factors
mentioned is more appropriate.

Keywords: Sugarcane, Mechanized harvest, Green sugarcane, burnt
sugarcane, Refined sugar.

vy

oduS>

g s Dgme Gl pl )9S Sl DY gaze (n St 5l (S0 S
50 S &5l (o 3l Sl jo LS o p0 dBle (5 VY0 dgan clils
S slp bl Gl o5 (g (ool (VL Sl Silis (e jo5
WS g 9 o D0 42 45 50 S 03l S Blo Bl oo St
20 & Coalas 5 Sluls Bl i plasglis KooSo b3S o0 )90
ol eloled cga )l Jlasi il Cga ol 4 b g pail, 5
Jleel b ooy 5o 00 5,5 glacs S B o (—talojl slag,b baoslis
2 Polas Lol slacSsh aly Sl o 53l 5 el g5 (sl o
b g el g Blite S1as |2 jlsal Ll oS> Cato g S
sl 3B o 1y (o akad) ks S S 505 Sl 1o o
pSohS A S YYL PR FYe (55 a aalS 1Y 538 VY LFA

0, Slas 5 ogdle o Sis Solo lid 1) 0es J8 aidS VY & s
aS GlassS a ols ylis 1y olw jo 3B 4 1S Casl yl5e < 5YL
anglie )3 Glogs (ygaken TIVO® Sgam el il oy S il b
S13 E) obj e Sl n o) b
P g S e S 03l sy St 1 galS (3519
ABSTRACT
Introduction Sugarcane is one of the most important strategic
crop in Iran. Harvest about 125 tons of stalks per hectare per
year from sugarcane fields in Khuzestan represent hot climate top
talent to sugarcane cultivation in this province. Sugarcane is one
of the industrial crops used as raw material for several major and
minor industries. After the switching from manual to mechanized
sugarcane harvesting by using sugarcane harvesters, the issue of
harvesting operations waste was discussed as one of the defects of
this method. In Khuzestan, which contains most of the sugarcane
farms of Iran, sugarcane is harvested either in green or burnt method.
Mechanized harvesting has been replaced by manual harvesting
during recent years. Delay in milling of the harvested sugarcane
is caused by different reasons in agro-industry units, in addition,
methods of harvesting including green and burnt harvesting can
cause qualitative and quantitative losses of canes.
Materials and Methods a split-plot in time design was executed,
with the randomized complete block basic design in 5 replications,
in Hakim Farabi agro-industry in 2015. Then, sugarcane samples
extracted in a milling factory simulator, known as especial three-
roller. Then the juice was delivered to laboratory for analyzing
and following tests were done. Qualitative factors such as the
corrected brix, read pol, purity and quality ratio were measure in
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Evaluating, analyzing, and selecting suppliers of supply chain management using multi-criteria

decision making

ABSTRACT

The purpose of this study was to evaluate, analyze
and select suppliers in supply chain management
using multi-criteria decision making in Ahwaz
Dehkhoda agro-industry. The statistical population
of the present study is managers and experts of the
company Dehkhoda's agro-industry formed Ahwaz,
which numbered 12 people. Due to the limited
population of the population, all 12 individuals
were considered as statistical sample. Interviews
with company experts Criteria: Quality, Delivery
Timing, packaging, delivery, communication
and accountability were identified. Then we use
fuzzy hierarchical analysis technique to determine
the weight of criteria and finally fuzzy TOPSIS
technique to rank suppliers and determine the
best Supplier used. According to the results of the
research, supplier 3 with 0.56 proximity coefficient,
supplier 4 with 0.55 proximity coefficient, and
supplier 2 with 0.55 proximity coefficient are in
third place. The fifth supplier with the lowest
proximity factor is at the bottom

Keywords: Supplier Selection, Supply Chain

Management, and Multi-criteria Decision Making.
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Evaluation of The Effects of Horizontal and Vertical Crystallizer Planetary Gearboxes and Their Comparison
With The Worm and Wheel System (case study; sugarcane Debal Khozaie Agro Industry CO)

Abstract:

Nowadays, the issue of energy conservation in the
sugar production industry is very important. The
innovations and technological changes have led to
amazing achievements in the industry in terms of
cost reduction and quality improvement.

Like other industrial processes, there is a strong
potential for energy storage in the manufacturing
industry. In this paper, it is possible to save energy
and efficiency efficiently by applying a horizontal
and vertical mixer crystallizer propulsion system to
the current two-year coaxial gearbox system. It has
been a 60 to 65 percent reduction in energy needed
to power the mixers, although solar gearboxes are
nowadays used in many modern sugar factories
with high technical and economic justification to
drive conveyors and roller mills.
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Giving several ways in masscuite C,for decreasing purity of final molas

Abstract

Unsuitable variation of in clarification,lime amount
increasing by juice till boiling house,mud level high
and unsuitable Pty drop are cases that thay reduce
pty final molasse. We must focuse on C masscuts.
Aim of this article is annoyance sugar exit.we show
that can reduce 5-4 unite pty of final molas. Finally
we earn below cases:

1-Magma with high pty

2-Reducing of pty final molas

3-High efficiency

4-Decrease explotation time

We know ,there is all of impurities in last masscut,so
these concepts are effect. A sample for final molas
is: %Pol=36.9

%Bx=82

%Impurity=82- 36.9=45.1

Molas factor=36.9 + 45.1=0.818

Key words: pty, final molas, masscuite, crystal, Bx
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