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Fig. 1. Tractor front-mounted rice reaper (developed prototype)
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Fig. 2 . Overall schematic of reaper and its components
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Table 1 - Specifications of rice reapers used in the experiment

s Sass

(\‘:ﬂ“&)_.d'ﬁ‘)

a5 Sy
(TR Y+ Jbo 0l )

Self- propelled reaper Tiller- mounted reaper

N85V 5 S0

(o axs-lu 4 gd)

Tractor - mounted reaper

S Slants

Technical specifications

(TR120 Taiwan) (Iran) (Developed prototype)
(em) L8 50
120 120 180
Width (cm)
(cm) % Cw Sl
10-40 15-45 20-45
Cutting height (cm)
SRR P PG e A (23015 e SEECNSER G S el
Engine power shaft Tiller PTO Hydro motor Blade drive mechanism
(rpm) 45 S e g 59
400 450 395-490
Rotation of blade drive shaft (rpm)
(m/s) ais s cew
1 1.7 1.5-1.9
Blade velocity (m/s)
(km/h) (g5 poy S8
2-3 2-3 2.2-6.1
Forward speed (km/h)
(mm) 455 0,68
50 75 75

Blade cycle (mm)

ol ool Gz 0kl &S 8 S JUIS 5 ab g e SNl S, -

* Some information has been derived from the factory catalog
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Table 2 - equations used for different factors of reapers evaluation

dslas s ol ,b i o5 sl Jole
(Km/h) pile (55 iy b s 1V
Forward speed (km/h)
(m) sdd b Cilus :X (km/h) i s
o V=3.6(X/t) eadi i

Distance (m)

() cdlewe b Ol st

Time (s)
(ha/h) glas 5 cud b :C,
Field capacity (ha/h)
(m) ,I8 5 W
Width (m)
(%) slas 30 DLl e
Field efficiency (%)

(%) ouils p ol :H
Harvesting losses (%)
(&/M?) O 31 Ly 5 Sl s cpm S T Wy
Losses during and after harvesting (g/m?)
(g/m?) cls 51 s Wl sWy,
Losses before harvesting (g/m?)
(g/m’) J gmazes 3 Shas 1Y
Crop yield (g/m?)

Forward speed (km/h)

(ha/h) slas 5 ood b

C.=(V.W.¢)/10

Field capacity (ha/h)

(%) cadls y Wl

H=(Wgt'wg0)/Y

Harvesting losses (%)"

7S e 1 Kl 3530 S0 OS5l B 5l 03 e S oz ler B s il Sl -

Bahen O

* - Harvesting losses are measured at four points by a square frame 1 x 1 m and the mean values are represented in g/m’
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Table 3 - Equations for evaluation of reaper costs

b 55815 o5 550 b lis S5 se 50
Ly 3 i wﬂ)w\mﬁs&ﬁgﬁnj@
ol 3 S i e glaeis 3 Ol e 3
S BT i= ey e PRSP

jJL—?bwm)}—:}ﬂ)}-’d-’j—’Wb

S50 ey a5l 54 by laly, - ¥ Jyu

e 5 alayl Wikl
Description Equation Cost cases
(Cele » db,) SHgl:a
Depreciation (Rial/h)
(b 1) S5 adsh ad :A
Purchase price (x1000Rial) a = (A-d)/(T.n) SN
(o s cel) SUL esliiwl baw g in d=(0.1)A Depreciation
Annual average usage (h/year)
(Jle) STl o595 0T
Ownership period (year)
(Celo 5 d,) o g agpmf
Interest cost (Rial/h) £=0.5A¢m) o g
(hp33) o, SE Interest
Interest rate (%)
(Colu  db,) K 458 :m Slgsl ol

Hangar cost (Rial/h)

m = (0.05A)/(n.T)
Hangar

(Colu b)) 10K 5 mens 432 :TB

Repair and maintenance cost (Rial/h)

E RV el

Repair and maintenance

TB= (0.7A)/(n.T)

(cele 5 db,) cs s wypaiF

Fuel cost (Rial/h)
( - JL: J) [ s;.a.:j Py S
A > F=P,.FC >
Fuel price (Rial/lit) Fuel
(cele 5 7)) O3 gu U aa iFC
Fuel consumption (Lit/h)
(cele »dLy Py 4 » 0
Lubricant cost (Rial/h)
(R 2 db)) s, cwdd Py oy
A de) 0=P,.0C o
Lubricant price (Rial/lit) Lubricant

(CL.GLAJ;J:.;) &:ﬁ") JrAﬁ:OC

Lubricant consumption (Lit/h)

q¢
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Table 4 - Comparison of mean values of evaluation factors for three type reapers

Sl
* J gz WS gl cud b
Treatment
(4,3 (Colu p ,lSa)
(km/h) (55,5 & EESER
Crop losses (%) Field capacity (ha/h)
Forward speed (km/h) Reaper type
(2.24£0.02) * (0.381+0.017) * 2.2 Hawsle 5,551 5
(2.63£0.02) ¢ (0.548+0.002)" 35 Tractor —mounted
(3.07£0.17) ° (0.845£0.005)° 5.4 reaper
S s
(3.23+0.28) ° (0.2410.002) * 2.3
Tiller- mounted
(bb)f.;‘,é) 5,55 90
(3.16+0.01) (0.302£0.003) * 2.6

Self- propelled

el I g M)éksick-wjé—** el ls s J«a;é@ck-):—* sl S5 8 Kile 0305 p

Each data is mean value of four replicates. * - Correlation is significant at 0.05 levels. ** - Correlation is significant at 0.01 levels

Loy Sos S 5 5ok S o w by e
TS Sl a5 53 SIS CS > 4
S o 3557 o b il

Sz o b 5,8 B L nlaly
s (Gl 5o Sl v/AL0) (55815 S
3 eslital (o3 ¥/0Y) Jcams Sl O e
S Y a3 (60815 5503
il r gl
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WAV i slng 5 el Lacad s

BECSTRE JELE_JQHQ.:EQ\J':A.J%;Jbeu

40

Jsrmee OLAL 0y a5 das 0 0L C’L"

0/8) 55515 S 555 Vb (G5 o 3
s sl S s (Celw 53 oy US
dsdz) 2,100 s s (ol pre e Jls ) 5 g
F 3 S Sl s s Sl ) Ll (8
L (Celw 53 s LS Y0 5 Y/Y) (655515
S g s b5 0T VL e
L LS oS el s 3l e s s
Sl IS0 Sl Slas e 5 A5 gla S s
S 5 LS o Jed (g3 L Sl
A IS e e GBS S
BE ISV LIV P I (v PG V1 R
03=S1 i il s el (5815 Sass

P Jgamee O s bl S e ol |



\T‘/\/\JL@{A OJLQ...I:‘:‘\\ e)jb‘éj)jus‘d?u

M\JJJJLSLJJJLMJJJJJV' W‘JJJJ& wﬂci"rlcjrm&j)gw‘@ﬂw
a S s cele Vi GUL 5 csle i JuyVevee o) o9y 9 Ve ) s
.(0 Jj.k}).kw )JLAﬁj)Jj‘bJL&LA‘OL&jQ-\A.J&iJJ?JjﬁLA

b4y pp Olalow 4 by o Ol — 0 dpi

Table 5 - Details for cost calculations

z z $o5S1 5 Jf 90°
SN Sass s s S50 Laasy 5
Tractor- mounted
Self- propelled reaper  Tiller-mounted reaper Costs
reaper
(Db, 1) Sms adyl cwd
34000 12000 25000 ») 7
Purchase price (Rial x 1000)
(D) S5 bliwl cud
3400000 1200000 2500000
(Jl s cell) Sl Law g0 oslanul
240 240 240
Average annual use (h/year)
W) - L 6,93
7 5 8
Ownership period (Year)
(celu ;3 dL)) o e
8500 3000 6250
Interest (Rial/h)
(s 3) 0,8 &
12 12 12
Interest rate (%)
(celue s JU,) Olgsl oKl
1012 500 651
Implement hangar (Rial/h)
(colo 55 Jb)) IS 5 o
14160 7000 9110
Service and maintenance (Rial/h)
(el ;o db)) Cogw
1100 300 1000
Fuel (Rial/h)
(Celo 5o b)) ooy,
40 50 800
Lubricant (Rial/h)
(Cslu s ) Co g
1.1 0.75 25 5 e S
Fuel consumption (Lit/h)
(Celu s o) oo, &
0.04 0.05 0.8 A Fas e
Lubricant consumption (Lit/h)
(Celu 53 db) el 5 5emms
150000 150000 100000

Driver payment (Rial/h)

4"
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Table 6 - Fix and variable costs for three type reapers (Rial’/hour)

Mg Sa s S50 $o5515 a0 4
Self- propelled reaper Tiller-mounted reaper Tractor- mounted reaper  Costs
S
18214 9000 11719
Depreciation
ok
8500 3000 6250
Interest
Sl sl oK >
1012 500 651
Hangar
SN 5 S
14160 7000 9110
Service and maintenance
[ g
1100 300 1000
Fuel
P90
40 50 800
Lubricant
o)y 3 ek
100000 100000 50000
Driver payment
Ll eg
143026 119850 79530

Total cost

v



\T‘/\/\JL@{A OJLQ_..I:‘:‘\\ e)jb‘dj)jusd?u

s s ;S ss welv - 8 Ll uS15
= BN syt ;S5 5 el - i 4/0
S ol S r)'\? AV Jsdr) Al e cola
oY SO sl (o581 5 S s0s sl eslizad 5o
So LS adl glgae a0 055 555 Gl 2
sl LS o e s Lal el 38 ol
3 5 5 4l il Sl s 2t e
o a sl lpl sl g L S0
S50 03 SIS ;58 sliad e VUL
Slaauss 53 Gt Sl e 05515

.Jsjfda cmibﬂ

WIe (555815 ;5555 55 pie glaagsa

PR PPN ST SO U PV W SRR WP

oS odes Js el sty o3 AVY Sls 55 g

o S oS 5 S50 e slaaiy e O3 g

P PGV P T FRCOC S SUC S O g 5

GoS SLs sl S Ko g 93 SN
A8 o Jom 1 (6 S sl

LSJJTC"-’.' 3 ol 35305 =l 4 e sl

S Las e ol MUU;".M% 9 L;\A._o)),a slaesls

203,553 ¢l m laas 5Lisy e SO sl

j_fjjbd|j_4g:&u—ﬂ;wf)m

Jf‘,):t_,.;wl.ga.zbﬁ):)l:&h,a6|}|4.3ub—,&wﬁ}lé;)y;)lSﬂM—Vd‘,.\?

Table 7 - Number of labor-hour per hectare for harvesting with three type reapers

Mo s £

N5 Sa

Self- propelled reaper

Tiller-mounted reaper

S5V 5 S 3,9

Tractor- mounted reaper Case

2.5 2.5

a )y il 05 5 5,3

Field around mowing

4,50 035,

Field mowing

58 o Sy 0 ln p ables 4 jgme SaipleS bu g odd 5y J g ‘_;Jﬂ@:.-

Gathering the mowed crop is conducted by combines with picking head.
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Test and performance evaluation of a tractor front - mounted rice reaper and

comparison it with two available reapers

R. Tabatabaei kolour®

Abstract

It is very important to test and evaluate the performance and ability of new-design
machinery in comparison with available ones. Based on this, a tractor front-mounted rice
reaper was compared and evaluated with tiller- mounted and self-propelled reapers. Field
experiments were conducted to determine forward speed, field capacity, harvesting losses, labor
and costs. Experiments were conducted based on completely randomized design with four
replications. Analysis of variance and mean values results indicated that there is a meaningful
difference between field capacity of tractor- mounted reaper and two other types. Increasing the
work width and forward speed increased the field capacity about 2.5 to 3.5 times more than two
other types. Maximum field capacity (0.845 ha/h) was obtained at forward speed of 5.4 km/h.
Crop losses for tractor- mounted reaper was at range of 2 to 3 percent. There was a difference
between crop losses at speeds of 2.2 and 3.5 km/h for tractor- mounted with two other types but
at 5.4 km/h it was not. Labor and costs for harvesting one hectare were about 4, 9.5 and 8.5
person-hour and 79530, 119830 and 143026 for tractor- mounted, tiller-mounted and self-
propelled rice reapers, respectively.

Key words: Mechanized harvesting, Rice, Self-propelled reaper, Tiller-mounted reaper, Tractor
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