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ABSTRACT

Objective of this research was research and develop on a prototype of weeder
and fertilizer for cassava production. This prototype was able to reduce labors that work
for weeding and also contributed to herbicide reducing. A weeder and fertilizer
prototype, mounted to and power by a 30-45 hp tractor, was designed. Accordingly, the
machine comprises of four major units, namely a frame unit, a row weeder unit, a furrow
weeder unit, and fertilizer unit, respectively. The designed cassava weeder was being
able to weeding on furrow and row cassava planting. As the tractor moved forward for
pulling the machine along the planting furrow, an operator would control two rotary
blades for weeding on row of cassava planting, then the fertilizer unit would drop the
fertilizer on the row (rate by 20-60 kg/rai, adjustable), after that a furrow weeder unit
would plough and the fertilizer were covered by soil. After testing and modification, a
prototype of weeder and fertilizer cassava machine was developed. Based on the test
results, weeding efficiency, field capacity fuel consumption and capacity efficiency were

found to be 90-97 %, 1 rai/hr, 1.5-1.7 liter/rai and 83% respectively.
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Abstracts

This research aimed to solve the shortage of labor to pluck out of the
cassava roots after digging and then stacking them together. The developed prototype
used a 5 hp - small gasoline engine which the wedge belts drived the two rhizome
feeder chains and the four circular saw blades with 7 inches in diameter and 60 teeth
which were mounted above the feeder chains. The in front of blade was placed in
the level and the next two blades were placed vertically, while the gap could adjust
due to the rhizome diameter cause of the one blade was mounted on the adjustable
frame. The last back blade was placed in the level. When the machine was operated
the rhizome was upside down. The prototype machine worked properly when the
engine run at 2,257 rpm., feeder chains speed 0.09 meters per second and the four
blades speed at 16.30 meters per second. The results showed that the working
capacity was 829 kg per hour, the losses of cassava roots were 1.44 %, stem mixed
with 1 % and fuel cost was 251 baht per rai .It is possible to substitute cassava roots
plucking by manual labor and guide the development of the new research for
harvesting cassava to work systematically.

Research and development of cassava conveyer purpose to release the lack of
labors who carry the harvested cassava to the transporters. The prototype was
designed to attached on the side of transporter's container and 5 horsepower of gasoline
engine was the main power. The optimal of engine working speed was 2,000-2,200 rpm
that could get 0.82- 0.99 m/s of chain 's linear velocity. The tests were conducted in
the lab and the field and the cassava Rayong 9 was selected. The field tests were
conducted at the office agricultural research and development region 3's field in Kalasin
province. The prototype was attached with 3 ton trailer. The results showed the working

capacity of 3.29-3.62 ton/hr and the cassava loss was 0.76-1.85%.
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Abstract

This research project had 2 topic was 1) research and Development of a Cassava
Dicer machine and 2) research and development of a cassava chip rotary dryer for

farmer scale.

1) The objective of the research and development of a cassava dicer machine
was to develop the clean cassava chip after drying process. The problem was the
difference size of cassava chip which affected the drying process such as drying time,
thick gelatinization layer and drying temperature. The result of the research and
development of a cassava dicer machine showed the cassava can be cut to 1x1 cm of
cross section and 2-5 cm length with capacity 1.94 ton per hour. The electricity was 22
kKW (30 hp) and the cutting efficiency for suitable piece was 81.75% (after drying). The

machine can be used to agriculture in the area of 907 rai per year.

2) The objective of this study is to design and develop a rotary dryer to
dehydrate cassava chip. Dryer capacity was designed 7,000 kg/batch. A dryer composes
of 3 main parts; 1) A dryer’s drum was hot air duct installed for a good hot air
distribution and was rotated by 5 kw electric motor. 2) A centrifugal fan powered by 3.5
kw electric motor. 3) A LPG burner set was designed for drying heat source. Results of
fresh cassava chip drying 7,000 kg at 70 degree Celsius of hot air was drying time was 12
hours started at 62% moisture content of cassava chip reduced to 13%. The LPG
consumption rate was 5 kg/hr. Weight of dried cassava chip was 3,057 kg. The proportion

of fresh cassava chip per dried cassava chip was 2.29:1.
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Research and Development of a Cassava Dicer Machine
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Abstract

The objective of the research and development of a cassava dicer machine was
to develop the clean cassava chip after drying process. The problem was the difference
size of cassava chip which affected the drying process such as drying time, thick
gelatinization layer and drying temperature. The result of the research and development
of a cassava dicer machine showed the cassava can be cut to 1x1 cm of cross section
and 2-5 cm length with capacity 1.94 ton per hour. The electricity was 22 kW (30 hp) and
the cutting efficiency for suitable piece was 81.75% (after drying). The machine can be

used to agriculture in the area of 907 rai per year.



93

unin
[ =l VY Y @ : v o 4 I g d'* o v d’*
nsdunsonsiimtuliluduguailuanuis lutuseunilsvesnsidudy &9
YeymannnisdududUsnasniivuauane1eiuuine agaaualinisninuianseyinlaieldiag
AeiuNInAle Tneiuduidnuisazwiaiiniiud ulvwauun dendudulugladwisasyinldiie
& N a | a o A& o Y Yy v v o v o & ' Y a a 0o 8 Yo &
Wos1 wuafisy wdensnesiinududul) waanduvuwrsdudulnaaunieaing azvinlidudu
nwiniulvdealiumndnduwianelymeliiwninswdesvianunseldmlstdesly a1n
Jymduinannisdutududunduuiauanaisiuuini asnsauwddgmilalagnisdudulng
wunbndiAgsiukagmazgaudenisituiasaly nsimunssuun1sduduidusuugnidn(y
I a o dl' [ U nzl' Qy U £ n:l'ﬁl <
auu193) asduanddunsesduduianunsamuanaunn Unse vesudulanundesnisasidu
wunndAylunsundgmnisduiududeiinannuing
ANSNUNIUITTUNTTH
NNIIANYNATOIFULUA UL MR MU UAI NN B LAz NIN19Y1I98 WU 8
Handy  dudnlngazldiasasduduiuuanunyu auaduriuaudnaaIuiu 36 - 40 13
@ [y d' 1 =1 d" d{' [ v @ @ [ q'}
AMULSITOUINUAU 71 291 FOUFDUNN FILATDIEUIMLUAAVUINLANAIUANNITOLUNNTAUTI LU
Ay 3-5 AU VWIANANTILE g 20-30 A wazaualnytalias 40-60 AU waziluanuan 2-3

JUULIA

i‘lJ‘VI 1.1 Lﬂ‘i’e’]ﬁiulluLﬁusﬂu’lﬂi‘i/iEULLau‘ZJU”lﬂﬂﬁN

fan - pele (2537)

Qﬂl

ﬂwmumwuul,l,azsuumumﬂmm‘mmumiau



94

. : R i N
= & L U o U U U a U = U
JUN 1.3 wnsesduiudsndsuuniuaranvasuduiniunsdu

M1: guduinnssunalulagnaansiiuings.2551

o A

SUNHIUNITEU

v
a o a

5UN 1.5 insesduiiuduiiuminendeinunsmansiauduiagan vasduduntun s
Wnsn, 2549 ledAnwasesdawuuluiamyulunwinminduwuiuniy Asseeiesening

Tuflm 3 svey Ao 1.5, 1.8 uay 2.0 LHURALLAT LLa%ﬁ']WLJﬂﬂ'J’lllL%’J’i@‘ULWﬁﬂ‘Uﬁﬂ 413-651 38U/

[
a = a

winuI nesndl iindudinnuduiusidudaduivarnusiseumailulinuazanainiuminungs
soumantudafiiindu vesnfiindulunisdnmiiurualnguasiiiusuadndaAuniaanay
Ueeignegluyie 15.33-16.47 TIAU-UnT war 4.93-6.51 1du-uns Jusunilvunaifeanisille

Aniduvnalnguasiisiurwimdnd Ysunannfigauasiesigagluya 85.52-89.55% uav



95

79.92-87.92% LazIUsUNTVLIANADINTH USUIUUINTUAINTLEEM195E NI UTATLALTY Lew

?JUMULLa”ﬂWi’ﬁﬁJLﬁﬂmﬂiuﬂmuﬂﬂﬂﬁﬂ@ﬁiu%’)ﬂ 3.19- 4.89% Lag 0. 85 1. 63%

'n'ﬂ)iﬁ’uu‘"'ﬂu-u\"ﬂ“
Tyuomnd 1y ah 15 vivh 220v-asov
gnissemod wam 2} ¥ 128 fla

Qe s kg7 )
humnm.m-uw‘u £ 5-6.5 113300
qnm»..u..m..;..?. u\m“m L eyuiad

1!@4‘!’&,! “-l! II'NN\ .-
gniumienundeva Win-ains

[

i‘LJ‘VI 1.6 Lﬂiaaaumumu ﬂ 9y

s2iiauisn1939e
1. Ainw &1999 UarsusIudeyaniieg Rertunsniimsduiuduuuusmegismiei
TunazdseonseUszva wazinniesdusiuiinunsnsldaueglutiagiu
2. Anwauddnienieninvesudilendeiug KU - 50 i vuia 031 812
EUHAUENAN WAZNININS
- Specific Energy Consumption (kw/kg) vasmsdusiudruzndsuuin dn nans gy
3. pEnuUULAzaaATesduuduLuugnn Tasassganaaeuiiiodnwiadesisgi
Aendesroufiazduiunisaiafuuuy welwldnmuuuvesgunsainmsdufifinuadue fuis
wuugnIsuayAmAsuin
3.1 99nuuuszuudau
3.2 BANUUUIASBFUSUAUE M U U IuIAfdan1wEs 5 fusedalus
. senuuulvduifioannsliunvesudaiudlefanudeu
«  IINMTETNAULUULAZYIAEDU
4. naapumsvinudesiu wdosdusiudunuugnisndunuy Tudesufointsuaslssnu
NTVAFDUAULUY
- UszBnsnmnsdulunisdusiu
197NN UNIINAABIRandomized  Complete  Block  Design (RCBD)
Usznaumeduiu vaen(Block) 3 uden waz Amiu(Treatments) 3 AnsU vinsdu
3 g19jay 200 AlanSu(rewios) wWisuiisu Duncan Multiple Range Test (DMRT)
Jadendn vden Usenoume diudrUzndsnaiudu 3 umas (5991u)
Jaduse9 fusu Usznoume vuindudrdsuds 3 auim 1dn nane waglug

Togduuniu 3 vuna Mdusuadniduriugudnaid 30-35 faduns wwnnans 40-



96

45 faduns wazauinlug 50-55 faawns InenrsduuuuliiinisAnvuindy Block
Control

nsLiufmeguaznsuiindoya
NOUAY

YUIRTDINIDEN 3 VWA 1an nane wazle

Auaulusud U nds

Wosiduiutsluiiiuan
GNGAY

1. fvruevestulfy vinisdusiuau 10 Alandu 91nnnsdusiuau 200

Alansa ¥ 3 91 wartufineuduiusimin furwetutuddends
2. WesiuAn1suanin
Wesiudnmsunnn =hmdnsuiilddusuausnas/amindudidux 100

¢ AUTIOUENITAU (P)

- wWoesWudmnuayde (L)

. ansnsteu (F)
M5IAT129 Multiple regression aussauzn1sdU (Husiedlu)

pP= C1F+[C2L1+C3L2]+C

5. ApuUSUUTMNluATaIRuLUY kaENA@aUNISYINNY AULALASIAULUUAINGABINTS

(% '
d [ [

T8 ANTNAFUTIOULNITYINTUVD AT D9F9T
- Anasalun1syineu (Alansu/aalua)
= a o v ada a va a
- WiguigunsYUAUIsURURAN BN YAINS
- BATIERATIELaEALANNY

6. IATwNveYn uaraTUNA LeuTIEU

‘!I o %
AUNNINITNAADI/A8
- @ué‘i%’aLﬂwm‘immimaumu A0UUIULAWAHTIAINTTU NTUIBINITLNWAT
S282L2a1911N15798

MaNAY 2557 - ey 2558 59w 2 U



AUGNANT LAENINT

NaN1538kazanNUsIgna

97

nsAneautaninenmvesiudUsnasiug KU 50 1@ au1a 0379 817 LUy

M13197 1.1 wan1sveaeuLUeeiurasaudianyaen1an1en nUeaiugin unsAmans 50

i D1 Dz D3 ATLET v q
D1,1 D1,2 D21 D2.2 D3,1 D3,2 | (fiafuns) (n3) Al
1 7530 | 6870 | 60.00 | 56.80 | 5200 | 47.40 305.00 903.50
67.10 | 6510 | 6580 | 60.00 | 6470 | 5240 328.00 970.00
AA.OD | 6220 | #B20 | £190 | 4630 | 4540 384.00 1121.50 druiueninidniia
5740 | 5710 | 49.80 | 51.80 | 4200 | 4240 333.00 666.50
5 9740 | 9480 | 8500 | 89.00 | 6700 | S7.70 357.00 1905.00
7950 | 7250 | 6740 | 6740 | 6160 | 61.90 268.00 94950 | dnnlapuaninidinuan
6830 | 6180 | 7450 | 6330 | 6210 | 54.70 207.00 87100 | dwlaeunndinibntan
B480 | 6070 | 4830 | 4850 | 3290 | 3360 343.00 735.00
6940 | 7470 | 6390 | 6560 | 5510 | 5470 336.00 1105.00
10 | 5600 | 4980 | 4880 | 4300 | 3500 | 3070 240.00 395.00
6440 | 8400 | 59.20 | 6250 | 5080 | 5200 344.00 955.00
BR.B0 | B230 | 7420 | £950 | 484D | 49.90 322.00 1210.00 druiusnsindntiae
7680 | 69.60 | 69.10 | 7370 | 6300 | 60.10 248.00 1028.50
5000 | 5680 | 5630 | 56A0 | 5070 | 5450 263.00 67050 GRIEEGHTE
15 64.20 | 61.30 | 62.40 | 59.80 | 5200 | 49.20 300,00 955.00
7050 | 7450 | T140 | 700 | 5450 | 6140 262.00 1026.50 AauT Yol
7290 | 8930 | 59.70 | 6300 | 5080 | 5340 331.00 1093.00
6370 | 6680 | 7020 | 7160 | 5210 | 5170 410,00 1239.50
8730 | 7880 | £9.00 | 6530 | 4890 | 4320 325.00 1207.50
20 | 6210 | 6280 | 5780 | 6080 | 4630 | 4350 204,00 60850 | dnnlaousminidinuan
69.10 | 6240 | 5620 | 5670 | 4710 | 4650 398.00 1038.50
7000 | 7140 | 6180 | 6000 | 4720 | 44.00 378.00 1143.50
B360 | 7120 | 7340 | 6520 | 5370 | 54.30 263.00 85000 | dwlaeuandinidntan
6150 | 57.80 | 57.00 | 5510 | 3600 | 3220 174.00 359.00
25 5780 | 5330 | 5590 | 4660 | 4260 | 38.00 190.00 356.50
5420 | 5400 | 4430 | 4580 | 3150 | 3450 184.00 27850
6000 | 6340 | 4430 | 4350 | 3370 | 3280 252.00 444.00
67.50 | 69.50 | 56.40 | 5040 | 3800 | 3570 240.00 542.00
61.10 | 61.20 | 5360 | 51.00 | 3830 | 37.70 340.00 70750
30 | 8500 | 6840 | 6850 | 6130 | 4540 | 4480 237.00 806.50
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M13199 1.2 Hamslasgiaadeiduiugudnaudlendsniuginunsanans 50

VAR00001 Mean N Std.Deviation
D1/1 69.9367 30 10.8696
D1/2 66.2733 30 9.3399
D2/1 61.7467 30 9.7337
D2/1 60.0467 30 9.7224
D3/1 48.3300 30 9.7104
D3/2 46.7033 30 9.2091
Total 58.8394 180 12.9504

M99 1.3 nansiaseiiSeuiisuiduinuaudnanaiudivsndaiuginunsenans 50

Duncan

N Subset
VAR00001 1 2 3 4
D3/2 30 46.7033
D3/1 30 48.3300
D2/2 30 60.0467
D2/1 30 61.7467 61.7467
D1/2 30 66.2733 66.2733
D1/1 30 69.9367
Sig. 519 501 073 a7

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error
term is Mean Square(Error) = 95.626.
a Uses Harmonic Mean Sample Size = 30.000.

b Alpha = .05.
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Abstract

The objective of this study is to design and develop a rotary dryer to dehydrate
cassava chip. Dryer capacity was designed 7,000 kg/batch. A dryer composes of 3 main
parts; 1) A dryer’s drum was hot air duct installed for a good hot air distribution and was
rotated by 5 kw electric motor. 2) A centrifugal fan powered by 3.5 kw electric motor. (3)
A LPG burner set was designed for drying heat source. Results of fresh cassava chip
drying 7,000 kg at 70 degree Celsius of hot air was drying time was 12 hours started at
62% moisture content of cassava chip reduced to 13%. The LPG consumption rate was 5
kg/hr. Weight of dried cassava chip was 3,057 kg. The proportion of fresh cassava chip

per dried cassava chip was 2.29:1.
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Abstracts
Study and Design of Moisture-Reducing Machine of Cassava Pulp by the Twin Drum Dryer

Cassava Pulp was put in the bin as hopper between the two drum. It were located
closer in parallel way. Around surface of the drum getting the high temperature from the
heat source were the Infrared strove, it can generate the high temperature of 500 degree
Celsius. The cassava pulp was dried until the moisture content running below 14%wb
and then are remove by the knife blade was set at the % of the circumference line of
the drum. The capacity of dry cassava pulp was 200 gram /revolution of the rotation. So
we get 24 kg/hour of dry cassava pulp or 120ke of wet cassava pulp with the LPG

consumption of 0.8 kg/hour.
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ABSTRACT

The cassava planter which is developed by Agricultural Engineering Research
Institute is tested in three regions of Thailand. The aim of this testing is reaching the
problem which will be happen in difference soil such as sandy soil, sandy-loam soil and
loam soil. When the cassava planter is tested, it will be attached to 35 hp tractor. As the
result of testing, it can be clearly seen that the cassava planter is suitable for operation
on sandy soil and sandy-loam soil. The average field capacity was about 1 rai/ hour
(planting space is 50x120 cm), the field efficiency was about 85 percent, and the fuel
consumption was about 2.15 liters/rai. The cassava stake angle with ground plane varied
from 60-80 degrees by movement tractor. The efficiency of planting was about 93-95
percent. However, on testing field of loam soil type, the cassava planter need more soil
preparing than tradition soil preparing of cassava cultivation for more efficient working. It
can be improved the efficient planting from 62.5 percent to be 75.9 percent and 80.4

percent by soil preparing with rotary each time.
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Aldielunisidanuaseslgniudvends = aldarglunisdnausasany
(29,900/A)+151.25 = 350

A = 150 l9mad
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AVAUAMTIAUBLABSAUNZIVLIA 30 k593N (22 AlaTRA) WINAU 30,000 UM LASBSAULU dUenas

71 120,000 UM IUSIANIUUA 150,000 U taelsary 10 U

AlunsAuaasiuyumlg9IevesueIna AN AT

1A1UBLABS, P = 30,000
1A, S =30 %UBY P
21yl N =10
Snsmonidy, =75
Al = 4.20 (A.N. 2559)
Snanshudedluingean =924

=476
ArlumsA sy ltieveansesdusiugsnas
31A7, P, 120,000
31N, S, 10%V04 P,
918715k, N, 10
5@13’1@@mﬁ& iy 75
AN 0.5% V04 P,/100%31319
ANANNTANITYINU 1.94
UIUNTIINNURDY A

nsAmINAUY R UYeINeIneT
1AUBLABS

AN UALT:

AdouTIA1 (WUULELRT)
fﬁmamﬁdumsamu

FIAUNUAIT

ALY
Al
AgesnwLemesuazgAIUAL

AU UAULUTYRITaUNININDS

nsAmINEU U YA T UUd Vs
5107, P
v =

AR UNUANN:

ANFDNIIAT (WUULEURTS)

30,000

2,100.0
1,462.5
3,562.5

92.40
2.00

94.40
48.66

120,000

12,000.00

UM
UM

Y
Wasidud Al
UIN/NUE
VA

UIN/FU

UM
UM

Y
Wesidudnel
VA
Fu/dalu

LY

AU

um

YA
VA

YA

U/ L4

YN/

U/ a4

UIN/FU

Um

VA
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Amendelunsamu 4,950.00  yn/l
AduuAsTiveanIesdusud Uy vy 1695000 yn/Q
ARW UAULUS:

Athsssnm TanAudes idosdusiudiznds 500 v/l
AU uiuuUs 500 v/l
ALENNTONTYINY 9wl
FAUARUNURULUT 258 U/

ANuduiusvesiunuieUlunsldinsesdudiudiuzvda

o

= <) ¥ &
ansadeuduaunisianag

sunuaatlunisléiesosduiiudends, uvn/mu = AUNUAIT + AUNURUKYS

= (52575/A)+(48.66+2.58) (1)

fduuvasnsidnuasasduiudends aunsaAaladliosuyulunisldnuaiasdudu dusnds Tu

aun1sh (1) whdusanfudsdududilends Tutagduwiiu 200 uvn/du

(%

sunulunisldnuasesdudud s nas = A15U7
(52575/A)+51.24 = 200

A = 353.42 /U

Fatesesduiudg Uz ndaluvinanuluwsdanunsananiiuduls

=300 U x 6 TS x 1.94 AU/TN4

- 3,492 AURDU

198Ul

3o awnsaiasanliluiuiiinunsns Wenandniade 3.846 dustals (Teyayaiisaniduimuiudusndun

Uszwalne 57/58) = 908 15
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AT gmauyunsidiaTaseuwisEiuduLuulsnTvnnsedugtyuvseAldielunisinen g

Usgnaumesuyua wazauyuuUsiu IWaunistunisauimsall

Ac
Fe

D

Tng A, -

¢ =

R&M =

H =

= (F/A) + (1/C,) (M+K+R&M+O+F+LAH)--m e aunsi 1
= D+ aunsii 2
= (P - SN aunsi 3
= (P +5/2 x(r/100) - ﬂim’liﬁ 4
Fununsldiaies unseAlansy
Funuasi unsial
Adeusnan v mnel
aenibe vierdelona vmsel
Sasmenide Wesiudned
ST eLAEEBULTAY UM
Yam1wn Meeiieirieseunsney UM
91gnslFnuveandosouua Y
Usinasfudueuuisiioulu 1 9 Alansunad
ANETE NS NAT DY AlanSusedalus
AgauLTILA TSN Umsadlus
Aldnedy 1 Umsetilug
Al vmsedalus
ALSIUANU TR Umsedlus
Adaundauiansu(Lee) vmsedalu

nsAsgisununslfiaeseuwisiudunuulsnis TidayaseluiilunisAuin

SIAASDIBULTS (P)  =600,000
21gn15ldau N = 7
waren (5 Wosidud ve991a170) (5 = 30,000
Sasmenie n =8

NAUNTN 3:

ALEDUSIAN (D) = (P-SYN

um
9
um

Wosidudnal



= (600,000-30,000)/7 Y sl
= 81,429 Umeaal
NAUNTN 4 ALY () =[P +S)V2] x (r/100)

= (600,000+30,000)/2 x (8/100) Umael

= 25,200 umnal
NANNSA 2 FunuAs (F) =D+l

= 81,429 + 25,200 umael

= 106,629 vmsel
AUENLNTE NN LYE RS (C) =700 Alansusionss
Tunseu 1 Adildnan 12 Falus = 583 Alansusadlus
$nundinseuneiudy =90 el
USununmseududulu 1 9 (A) = 7,000x90 Alansusad

= 630,000 Alansumad
AYIULULAZUIFITNY (ReM)-= 2 Wasiud v8951P188/100 Haluennsvinenuy

= 0.02x600,000/100 vmsedalug

=120 vmsatalug

=120x12 =1,440 vmsendiniseu

(gonuzuuazUgasnunlaun 14 iWes gnndia widin 10us)

AMI53NEIBY 9 0 =02 wWosidus vesmiesi00 Falusnsvan
= 0.002x600,000/100 Umisetilus
=12 Umsedli
=144 TAVCELER

(ﬁwﬂnﬁmm?ﬁu 9 lun 91950 aenu way Bu )
Al (F)  =(7.5+5)0.746 x 3.50 =32.64 UIMADTINS
=32.64 x12
_ 3918 UAenss
Wsaliadild 1.000 qﬁm@iasﬁ"ﬂm SIATNRUILAY 3.50 UM
ATaundufaneiuLee) (H)=5.0 x 20 vmsdalu

=100 UINHBTILLUS
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=100 x 12 UIADAST
= 1,200 UIADASY

(Tdufiavesiu 5.00 Alansusiotalus MiAAlaniuag 20 vm)
ASIUAUU TR (L) =2x300 UMADATS
=600/12 =50 vmsedalus

(AUUHURNUOU 2 A AMUTINUALAE 300 UINABTU Y1NNU 23URDATINITOULY)

AUNULUITU (RRM+O+F+L+H) =120+12+32.64+100+50 vmsedalug
= 314.64 vmsatalug
=314.64 x 12 vsends
= 3,775.68 vsends

AUNULUSRU (1/C,) RRM+O+F+L+H) =1/583.33 x 314.64 Y msonlansy
=054 umaenlaniu

ﬁunuﬂqﬁ (F/A) = 106,629/630,000 Y msonlansy
=0.17 umaenlaniu

INAUNTT 1: ﬁunumﬂ%m’%aq (A) = (F/A) +(1/C,) (R&M+O+F+L+H)
=0.17 + 0.54 ymaenlansu
=071 umaenlaniu

N1IATUIUTTYLLIAINITAUYUYDINTAMY

[

ANNY = AlEIIEA/(ElENAINNTVIBT LAY - 1A Yuiuduge-ALliunTeu)

q

aulUdUAAASIAY 7,000 NhaN5H 1A 12 Talae Wauay 30 ASY Uay 3 Lheu %38 90 ASI MsaUaY 630,000

Alansy
AltAngmanmeal = 106,629 Unal
ANsluLEuEn Nlansuay 2.20 UM 7,000 NLANSY
& a
LUULEY = 15,400UM
fuyunsidinTes =071 uvmseilaniy
JuLduan 7,000 Alansy = 0.71 x 7,000 UIADASY
=4,970 UIADASS

Jurduan 7,000 Nlansy auwalbeuduwsia 3,057 Alansy vedlansuay 7 um

Andustu =3,057x7 = 21,399 UIADASY
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gamﬁumﬂmiﬁwﬂwﬁuauLLﬁq = 21,399-15,400-4,970 vmsoass
= 1,029 vmsends
VED) = 1,029/7,000 =0.15 vmsionlaniu
ey eduny = 106,629 / 0.15
= 710,860 Alansusat

N1IATUIUTTYLLIAINITAUYUYDINITAMULATDIDULAILUUTIANS

NARNULEUBULI 630,000 Ntansumal = 630,000 Alansusad x 0.15 UInsailansy

= 94,500 v msiel
JYLIIANAUNY = IANATOY / YRR
= 600,000 UM

94,500 UMW/
=635Y
SNTINANDULVILRUAIY - (;ﬂamﬁu/iwmm%q) x 100 WasiFus
= (94,500/600,000) x 100

Mt dnTmanauwnuLRuamueseseURiEiuduwuUln3 - 1575 Wesidud
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lassmsii e msnadaunasiauLesasugniiuduznduuuningsaunsnina sluanwinui

wnzUaneinge
Y

N15IATIENATYANEATIAINTTH

MuualisIasounsnnesTIAEnwAY - 450,000 Um  LAseslaniiu
AUENAUUULAIALITIAN 60,000 UM 1enIslEnUTaUnSNIRes 10 U uavonenisly
nuaseslgniiudusnaeuanseniniu 5 Y

2. Hunuasdl (Fixed cost)
1.1 AWEeNsIA (Depreciation, DP) AAANABNTIATMUY Straight-line method DP = (P-SYL
Too@t P AosiAndewrdesins (Uwm) s ﬁa‘mmmw%mamﬁatﬁaLﬂ%‘lawmmqmﬂﬁmuué”g (U M)
uay L Aoorgnislinuvesedosing @)
1.1.1) 9n91anedossunuuildusziiuliviniu 60,000 v yarves

\winuileAsuegnsidau 5 TliAwnde 20 % vedsIAToIATE ety

SIAAILURBLATD (60,000x20)/100

= 12,000 UM

Adaus1A1 (DP) (60,000-12,000)/5
= 9,600 UNABY
1.1.2) TUNSAIUIR MAUATIANSORNTNLABILVNAY 450,000 U ani

YBITOUNINABSLTEATUDIENITLIEI 10 TliAWnED 209% V831ARe ALY

IAAILNADLATDY = (450,000%20)/100
- 90,000 UM
ALEDNSIAN (DP) = (450,000-90,000)/10

- 36,000 UINH8U

agalsAmuiinsnnsawnsnimasiinisldaunalefanssulunmsnansiudvends Tu

Miuszanadinisiisaunsnmesunldlufianssunmsugnuszana 30% vesnsldsaunsninaivial

o
v

FadndunuasivessawnsnmesiunsiiuieatudUsndaindu 30% vesdunuuessaunsnaasia

v
o

Uu

faid}
e

Adeus1A (OP) = (36,000x30)/100
- 10,800 U MAal
aeniduniordulona (nterest on Investment) AnAAETONEINANAS () = (P+S)/2
x /100 Tnefl i Aesmsmenifesiod (Weddus) fmuslisnsneniosed wihiu 10% ey
1.2.1) f»hL?{ﬂiamaéfm%’umié??am%w@ﬂﬁuﬁwwﬁﬂ
Andelonianal  =(60,000+10,000)/2 x10/100
= 3,600 UMABY
1.2.2) ﬂ'%ﬁdamaﬁm%’umﬁ%mLLmﬂLmaiﬁaﬁmuﬁuLﬂéaaﬂqﬂﬁuﬁwﬂwﬁq
Andslon1anal  =(450,000+90,000)/2 x10/100x30/100

- 8,100 UIN#HaU
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P v

AITUTIUAUNUAINITAVILA (Fixed cost) = 9,600+10,800 +3,600+8,100

32,100 U9V

2. HuUVUUUIHY (Variable cost)

26  MYoNLENLATTNTISNY (Repair and maintenance) YBITAUNINIADSARLRAEIAY
Wiy 0.19%  vesTIANAIEY/100 Falanineu(Hunt 1983) Fetuddeunartigainuiuindy
(0.001x450,0001/100 = 4.5 U/l dninTesUgniiudzvdsiniade Wiy 5% vessALAToy/
100 Tuansven fadufliviiu (0.05x60,000/100 = 30 viwARle  sawAdenLeLLaz
ﬂwy%’nmﬁ%mmﬁﬁu 4.5+30 = 30.5 U/l

27 Afudemas amsmedeunsauUEsudemaayiniu 205 ans/ls 1des
vl 1 13/40Tus wavsrathsiudsvana 25 Un/ans SR sudowassdAWAU 2,05 x
1 x 25 = 51.25 UN/F9la

28 Afuvaeay AnlagUsvana 10% vesrntsudoIaaviniy 5.125 Un/Aalug

29 AUsINUALTU $1uau 1 AutuarUstanm 500 v vhewSuas stalusdiudn
Ju 30078 = 62,5 vIn/Falu

210 AWsAUNY fadldauaulssana 2 aw/du lumsissviowiusiudUevas 1 Ay
wazAuudowviewiug 1 Au  lagAnAusswiuay 300 UM YhawTuay 8 Flusdatuenuss

AWITUALLYINAU (2 x 300)/8 = 75 UIN/TILLS

lumsiwinmanaununisidniesyanassiusmidudlendsldaunsns

Fuanufarialud
A, =(i)+(i)><(R&M +F+0+L,+L)
AT,
Taoi  F, = dunuasil (w/A)
A = dunumslieies wm/ls)
A = fudvhendu 19 )
R&M - ddouusuuazingednw uin/dalus)
F - Anbsudemds (vin/dalug)
O - Anisundody (U1n/dalu)
L, = eussaudu (ww/dlug)
L, = Aussaua (Uw/dlug)
C, - awannsalumsvhauvesaies (194l
WYILAN
A= (32100) +(= )(34 5+51.25+5.125+37.5+75)
p = (32100 loo) +(228375) .. W

Fi'ﬁﬁé’i’ﬁhEﬂumiﬂqﬂmumﬂwaaéf’mmqmﬂu JLULIENNTENINNTes 120

WURLUAT LATTLYLTITEIINAY 50 WURLLAT USenaume
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AN1950LNINLMBS baeNIag 250 UM
A1kssulnviouiug 250 U
PR RICTRTSIR e Tatl) 500  umeals

%

AANNUTRINTITNUATaIUaNT A Usndauuuka Ry awnsaduinla

9 9 9

A 1 Yo £ a U o v % (-2 1Y !
deAlgiglunisldauasenlgnifudends dwuns (1) wiriuAdenseduas

Adwssnulunistnvieuiugiudendssau 450 vnsels

Aldaelumsldnuadosantudivends = Aldaelunisainauseany
Y

(32,100/A)+228.375 = 500

A =118 bssa¥



