3038 Slappile wdige o o S ey
O sl 1580 5 (s 50 SGIS)
Ol oty b mlie 5 (6505LES s

CJS_ WA clges )Y 5 Y VAT cuigus

oI leslasl b g5,0l0S 6&0.,55\» ﬂj,.&.&w ij\..o g\:’r.‘ﬂ

DEXi ,l5lp 5 SaS 45 0 lne dizr (55 o

"ot lie 5 " e diS (5 pan 05 Y ol ey L Vs
kool Gimes o8NS (655 5LES O pnl 53K Al b )18 ol (g gl =)
sl Gl oKl (mb mlie 5 (5355LES (65515 0 ASTE (53,5LES Glapile SOl wikign 05,8 SLslaud -
Ol Jals oKl (=l G5 b sl S (g miils Y
hpr@dr.com S 4315 oo

e AS>

S i b il s s el ST (65,508 5 s Ol pde (S35 Gy el Sl Sl SGe5 !
N N i | L;JSM (Dl prena (a5 Lol 5 2505 5 O gl 5156
e elie Sl 53 DEXI il 5 asliid L ojlis tir (68 omndd s 3l oslinel aalllas ool 51 Cits
Jols a3 8 K5 55 lajlas 3l o DL 03 s se 5 ml ey £ A o Ol (ST ey 65
5 304en ases DEXI 330 0 55,05 0l Sl oo slaesls Al e LIS 5 ke Slasite daas
F Gy wdd ) Gl o I3l e ol il b g Laca 3 15 e 5 4 2)se

3 S b me s bl (555liS Glas sl Sl Sl o Aele Ol 4 G sty

sl Lz (6 S el ( (S5 dr e SD 1S sl

PRV
Lol s penad St Sae 5 A8k ol SIL bedsn posas 55 (S poandl oS (93050 2
5e355 s psY 33 5 e Sl epsY slas Il 3 pde o w4 (5 S e Anl B L tedaals
Glagmile Coenl & a5 b Sl atly oS el 5,5 4 (9305 do U Slevanal &5 355 0 Sl ol e
oy sl 5l lgsl ol sl 5 oLl ol O3 o 5ilSe SIS 0 Ol i Ol a5 (55,58 5 o
JB U LIS e s 4y o enal L] S ol sl o s gladsly o pde AL Ol
LS ok wwes cpl o3 1 Ll Wlpn &S 8 LKl S ssm s Do il adls oL S5 s s
Rl A2l e o bme L (5 S el (B, Sl eslinal da ISl cul o eSS Al e e geies SlS
Aol b das o Ol pde w1y cilises gl bin oy 0BGl 5 ol onlg b s amlie plal p SSS

\



3038 Slappile wdige o o S ey
O sl 1580 5 (s 50 SGIS)
Ol oty b mlie 5 (6505LES s

CJS_ WA clges )Y 5 Y VAT cuigus

il Ol )8 5 Ol ke Jlkisl 5550 3515 oS sl J= s 3 5 03le ol o @ o )lns o (6,5 el
sy pde She 4 (L oS el 4 5L B sl b plaedsn 3 oS Sl ol sld Gl
Lo b el 45 35300 sl ol d 5 0355 0oy Y s 5 e ) (S s T 3l
" Gl T e LT 058 Bl b IS cnl gl AL atly S s 355 4 (3L
3Ll bls 555 e G o Jsol 5 0l eSS &S Wledd >l b S8 slaslae b 68
ol 03 058 SIS 5 55 015 e Ol & (65,5508 5 o Sladle Comal 4 a5 L dites ol
3l &S Lol 5l il e s gladls Copde AL Ol glacy Jsl 5l Slssl opl olsal 5 o)
S 6P SUST S sz Do e b anils Lolldl SW5 s oliee 80 Ll B s s e
(Saaty, 1980) Ll o o smies SulS S (5L sy ool o | QLS Wl g

Wenh 0 d s Ol 53 sl 5 5815 sl 4 (TOPSIS?) (5l dir (525 el 5 5 6500 b
s § 5 e ARlE Hme 08 (S ssden Ol stdle Ol 5l Lo gy Sole b 55815 L3501 slaslns
O 03 edisle G5 5 odis a5 a0 daiie 33 (IS > Lo dald g S e OB ae ( all g
Ol a5 A ols 5 adie S0 a0 S ¥F0 S5 s 55815 S e 5515 Joe ety
350 03 4l (63,500, slme L (S eeal SaS 4 (WA (a5 5 S) S o5 cnlie 815
Korpela, ) <38 13 wsn 3550 (AS 5 (oS lasbas 035 i s b aaul b g 5 U1 Joe St
Slp Golpaends 3 3,8l K Olgie @ ojlne X (5 S el 5 (510 aledee Ll (TUominen, 1996
(Yurdakul, 2004) .5 3 5 xe owile 5l sl

ol 3V S esd e LLiol il e 4 Vsems ojlas dix (65 eeeeal SaS 4 LS 5 s R
Bohanec and Rajkovic, 1990; Bohanec, et al., ) .l . DEXi x5, 5 S5le 5 b esliad b 3,
Slle s oS g bl sl e bl 4 B a8 slaesls b Culg 53 (6,S el Sl iy 4es (2000
sldde ~1b Lgws sy ol G S5s 3l 25 sl 38 &S Sose w1y Lesls Oly o DEXI
odimy Sl 4 (5l 503 &S Wil oS ladte H1b L oalie 53 A4S Sjpe 4 (S e
S S o3Il aS glajlas Sl eslizul sblse 51 S (Bohanec and Rajkovic, 1990) ail o (5 S o
(Potoc™nik, 2006) & Coarl oo (Ll o (5308 o 4 (S oIl LB &S ol s S5

Sl 63l slaclal 51 el 35,5 o 5L Gha o i a4 (6530 Jids b5 U (sl y OVlw 51 eslina
S i b A e elinal Gl oS O Jemily (6550 S sl o slet Sl o 055 Ol
5 S wusr ddo 5 e Rl OIS Pl Sl e O K00 Do s e e 208 115 S5 HES
S G S o3kt B S pskes e Sl oolinad i S 13 b IS ¢ bbb ol Sl il

Gt 0533l 355 358 4 ax g 38 e Oy Jl Kos ety il S W on e o

! Technique for Order Preference by Similarity to Ideal Solution
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2 Piston pump, Vane pump and Gear pump



3038 Slappile wdige o o S ey
O sl 1580 5 (s 50 SGIS)
Ol oty b mlie 5 (6505LES s

R\ R\ JUCPRPSE P T

oy sa 2Ll aw js Laesls dlie ) 53 0580 J;'—L,U)la.-sr.al{l:a; Ghoazws 1 b jlee WL Jol r@)s
QL&.’\ Jg..:‘)) J«Pl?— Lﬁs/-}i-} C,}-).})Ju.)\.& 6.’\.\Jv.:.w_aj L;L\é‘ )L:M °‘>JL€'>:)L5L|)K}L5)L:>L” &:)thbh:r-ﬁ
Qﬁ;)|j5dal>ﬁj4.ifﬁb)jﬁDEX|304en J\_}é\rjj.b.w):a.)\..iLSJ}I@:.-LELQQ)‘JIC,\M\oMaJ‘J

DEXi multi-attribute model
Attribute tree

Aftribute
pumps
—C osts
—Buy price
—hlaintenance costs
—Fuel economy
—Service Charge (Parts & Labor)
—Specifications
—Pressure
—The variable flow
—The amount depends on the velocity of flow and pressure
—Performance
—L ongevity life
—Lime between failures
—IMNodize lewvel
—Persistence
Temperatore
Foreign materials in oil
L Feaction
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Average weights

Attribute Local Global Loc.norm. Glob.norm.
pumps
—Costs 33 33 33 33
—Buy price 25 8 23 §
—Maintenance costs 23 8 25 8
—Fuel economy 23 3 23 8
‘—Service Charge (Parts & Labor) 25 8 23 8§
—Specifications 32 32 32 32
—Pressure 34 11 39 12
—The variable flow 33 1 27 g
_The amount depends on the velocity of flow and pressure 30 10 34 11
‘—Performance 33 35 33 35
—Longevity life 20 7 27 9
—Time between failures 20 7 16 6
—Noize level 20 7 16 4
—Persistence 20 7 27 g
Temperature 5 4 50 5
Foreign materials in oil 5 4 30 5
—Reaction 20 7 16 6
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Attribute Scale
pumps unace; ace; medium; good; excellent
—Costs high; down high: medium; up low; low
—Buy price high; medivm; low
—Maintenance costs high; medivm; low
—Fuel economy high; medium; low
—Service Charge (Parts & Labor) high; medium; low
—Specifications bad; acc; medivm; good: exc
—Pressure to 150 Bar; to 200 Bar; to 700 Bar
—The variable flow no; yes
‘—The amount depends on the velocity of flow and pressure  hizt; few; ne
L Performance bad; acc; medium; good; exc
—L ongevity life bad; acc; medium; good: exe
—Time between failures high; medivm; low
—Noize level 80-100; 60-80; 40-60
—Persistence bad; acc; medium; good: exe
Temperature 1;2:3:4;5
Foreign materials in oil 1:2:3:4; 5
L Reaction low; medium: high
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Evaluation results

Attribute Gear pump Vane pump Piston pump
pumps a1 a1 11
—Costs up low medinm up low
—Buy price Low medinm high
—Maintenance costs medinm medinm Low
—Fuel economy medinm medinm low
'—Service Charge (Parts & Labor) low medium Low
—Specifications ace medinm exe
—Pressure to 150 Bar to 200 Bar  te 700 Bar
—The variable flow no yes yes
‘—The amount depends on the velocity of flow and pressure few higt few
‘—Performance medivm medinm good
—Longevity life medivm ace good
—Time between failures medinm medinm Low
—Noise level 80-100 60-80 40-60
—Persistence di di di
Temperature 4 3 3
Foreign materials in oil 3 3 4
__—Reaction medium high high
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e il Gear pump Vane pump
-7 & pumps B 5 B -
& Coss uy price uy price
74 Bupice g
Fd s Longevlty life Pressure Longevity life - Pressure
ag
e I“
- = 6040
e ends o medum B
erf Noise level The variable flow Noise level The variable flow
Maintenance costs Maintenance costs
Piston pump
Buy price

Longevity life

Noise level ‘The variable flow

\ Maintenance costs

|Attributes: 18 (13 basic, 0 linked, 5 aggregate) | Scales:18 | Functions:5 | Options:3
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Gear pump Vane pump

Costs <8 4 Performance Performance

Specifications Specifications

Piston pump

% Performance

Specifications

ool slre v b 5 L e p 8 e Sl LIl S 2l e Slalie lasls sl S



3038 Slappile wdige o o S ey
O sl 1580 5 (s 50 SGIS)
Ol oty b mlie 5 (6505LES s

CJS_ WA clges )Y 5 Y VAT cuigus

Il s mbe

elige ke o XS aiid (ol L SoS el Glas p e 815 Ol AYA (B e (ST
zS e Kl s e 5 $3US 3 Dl K6 5 (55,558 slaile
http://www.iranfluidpower.com/ b o5 Oles S5 de oS 5 Cole ATAY sl play Y

Ol gy g S5 S 8 33 Sledbl S LIS YN b X

Ol ) oy Ll 0Ll g &S 8 (S g sds Sy 8 Sledbl SIBIS N YTAD b f

5. Bohanec, M. and V. Rajkovic”, 1990. DEX: an expert system shell for decision support. Sistemica,
1(1), 145-157.

6. Bohanec, M., B. Zupan and V. Rajkovic”, 2000. Applications of qualitative multi attribute decision
models in health care. International Journal of Medical Informatics, 58-59, 191-205.

7. Korpela, J. and M. Tuominen, 1996. A decision aid in warehouse site selection, International
journal of Production Economics45 (1-3) (1996) 169-180.

8. McGraw-Hill, T., 2003. The Editorial Staff of the McGraw-Hill Encyclopedia of Science and
Technology. Dictionary of Engineering. 2nd ed. dui: 10.1036/71417990.

9. Parr, A., 2006. Hydraulic pumps and pressure regulation. In Hydraulics: A technician's and
engineer's guide. 2nd Ed. Great Britain: Butterworth-Heinemann.

10. Parr, A., 2011. Hydraulics and pneumatics a technician's and engineer's guide, p. 38. Elsevier.

11. Potoc nik, M., 2006. Multi-attribute model for the assessment of farm tourism’s supply quality.
Unpublished master’s thesis, University of Maribor, Maribor, Slovenia.

12. Saaty, T.L., 1980. The analytic hierarchy process. New York: McGraw-Hill.

13. Yurdakul, M., 2004. AHP as a strategic decision-making tool to justify machine tool selection,
Journal of Materials Processing Technology 146, 365-376.

14. Znidar$i¢, M., M. Bohanec, E.J. Kok and T.W. Prins, 2009. Qualitative risk assessment for
adventitious presence of unauthorized genetically modified organisms. Proceedings of ISIT, 1st
International Conference on Information Society and Information Technologies, Novo Mesto: Faculty
of information studies, Dolenjske Top lice, 7 p. 12-13. 10.



3038 Slappile wdige o o S ey
O sl 1580 5 (s 50 SGIS)
Ol oty b mlie 5 (6505LES s

CJS_ WA clges )Y 5 Y VAT cuigus

Selecting the most appropriate agricultural machinery, hydraulic pump
using multi-criteria decision software

Abstract

In modern industry and agriculture, one of the main challenges that managers and responsible face is to make
correct decisions. With the advance of mechanization and developing decision finder software and systems,
making decision is not now a “trial and error” work. The purpose of this study is to use multi-criteria decision
making method by using the DEXi software to choose the most suitable type of hydraulic pump of the three
common types of pumps available in the market. Considered criteria include costs, specification and
performance and structural. The collected data were entered and analyzed by DEXi version 304en. According to
the results of the application, among analyzed pumps, the piston pump type was selected as the best hydraulic
pumps and it was introduced for agricultural purposes.

Keywords: expert choice, multi-criteria decision making, hydraulic pumps.



