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Abstract

Design, Development and Evaluation of a Automatic Orange Juice Squeezer

This research project was aimed to design, fabricate and evaluate the prototype of
an automatic orange juice squeezer. The research methodology was to study the properties
of oranges which would be taken for squeezing and for utilizing information considered to
design and evaluate the prototype as detailed shown: The favorite oranges for squeezing
were orange No. 2 and orange No. 3 with averages of diameter, height and thickness of
peel of 52.61, 46.06 and 2.50 mm, respectively for No.2 and 47.84, 43.89 and 2.34 mm,
respectively for No.3. The squeezer’s specifications was to design the squeezing set which
size of squeezing ball and pit could be supported for orange sizes of 45-55 mm. The depth
of squeezing pit and the height of squeezing head was not less than 25 mm. The range
between squeezing ball and the pit was not less than 2.5 mm. These specifications deigned
were for protecting the breaking of oil bags at orange peel during squeezing which would
affect orange juice bitter. Results showed that the average maximum compression force
was 646.76 Newton and the angle of the blade which required minimum cutting energy and
power was 45 degree. The specifications of the prototype were as follows: Dimensions of
the prototype were 820 mm wide, 900 mm long and 1,480 mm high. The machine was
primarily powered by electrical motor of 1 hp. The squeezing set consisted of squeezing
bucket made of stainless cylinder and designed for 24 squeezing pits. It was also designed
of 24 squeezing head installing on the stainless screw which ranges could be adjusted. The
oranges feeder was 5 sets of 63.5 mm of stainless rolling balls powered by sprocket and
chains. Each orange was cut into halves by stainless blade installing on supporting plate
made of stainless steel in form of triangle along the squeezing set. Results also showed
that the 50-55 mm orange size could squeeze average of 477.16 kg/hr or 6,456.19 fruits/hr,
yielded oranges juice of 221.99 kg/hr in average. The squeezing efficiency was average of
93.07 percent. According to the economic analysis, it was found that the break-even point
for squeezing a 50-55 mm orange was 114,858 kg of orange juice, resulting the pay back
period of 0.13-0.90 year (48-329 days). For squeezing a 55-60 mm orange, there were
111,501 kg of orange juice and 0.10-0.68 year (36.5-248.2 days), respectively.
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ml¥nelumsihiou @mdenlansy) = ——— ...(3.4)
(Cap)(h)(A)

a d a
3.4.2 M3 ZHZEINANYU (Payback period: PBP) A9 52821781910N1515 00911
= A R v A & P9y ar 1o w
wdinae lagnimasaeilninms ldnTesmmihaulinuinudumnu
Fao1vonldeglugdanns

IIWIBIUIING (P)

sroznaaunu () = » ..(3.5)
N ﬂvl@]qﬂ%ﬁ]’]ﬂﬂfljﬂu

4 4 k4
510 ldgninnmsau = sieldanmsau-mldnesiumanu ...(3.6)

3.4.3 HaAAUUNUENT 1AINAIULANANTZHINHAADULNUINMININIUYOUATOIND

Y 9 1
ald9elumsnuihdy aserndeouliodlugdaunmsIan
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HaABUUNUGNT(UIN/A) = [(CRI(CAP)(h)(A)-TC]

Y = a o A o 9 = LY 1
3.4.4 ANNNY HUIYI Usuamsmaunmlvdnesuiaunminusiens

A
TINUATON
9 a [}
AAuNU (Alaniw) =

Y
dasamiduaenlansy- aldaedenlansy

..(3.7)

...(3.8)



a d
WHAN1INAdUHASNTIIIVIIUNA

9
o ¥

9 ] 9
Iﬂi\1\111!ﬁﬁ1!1.!‘Llﬂ15Iﬂﬂﬂ?i@@ﬂllﬂﬂlﬂ?@ﬂﬁu‘HWﬁNﬁﬁiuﬁﬁﬁg{ulmﬂ AAN1TDBNLUULAL

= = @ dy

WANITNATOUNIIYASIDYAAIU
=] ) &' Y d' v Y d' o g’J
4.1 ANHIAVUANUAIUBIAUNYINVANNISHINIAY

= A dy Y 9 d‘ o o’.: 05/' dy 9 1 9 1 4
msnyguanialesduvesdunsziiinauluasail ldun vnadurigudnais anu
oy o a {o a o oa.a‘ 1 J
g9 anwrvesldendy tazihminvewnady Taginaudrdundniewimnau ldundues 2
=~ D= T 3 o = A
uazives 3 Fuiluduvuawaan J51eaziden Ao
y a9 Y w2 d & Aa v & a
dunldlumsnadoududuiugmeaiminiidgniumll  (Tasmwzmenmamiionou
VW) M3avuea 9 vesduazlddusuau 20 wa Tasuaasanymznsiagli 3.1 mamsfny
BZ dy 9 z:; z:; = [ U d’ o 1 9
avtiadesauuaaalums i 1 waza159n 2 vinransAnyIazNadoUAInaiotin 1%
Y
ponuUDAIeIINAdY  uazanurveldendutininnldesnuuuszeziiesznindreiuna
F4 4 Y Y
gunuiinu mquauuaziany) dahminveswaduldlunseenuuuszuumenududewa

Y A
AUNHUITTY

d‘ A dy 9 9 @ a n" d? 4
MINN 4.1 AUTUUAIDIAU (NMENIN) VDITUWUFTAWWUIRN (UDT 2

s

wad idurugudnana AU anurialaen Wminra
1 50.06 47.08 2.45 84.15
2 50.46 45.86 2.54 74.87
3 53.85 46.29 2.46 87.78
4 51.41 45.78 2.52 85.45
5 53.05 45.32 2.51 83.54
6 51.15 45.67 2.49 81.31
7 52.31 44.32 2.46 76.95
8 54.34 48.68 247 88.18
9 53.86 48.04 2.49 85.62
10 53.55 48.16 2.50 85.75
11 52.15 47.56 2.51 81.45
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d‘ A dy 9 9 @ 4 3} d? 4 [
MINN 4.1 AUTUUALUDIAU (MaNIN) VDITUWUFTAWWUIR (UDT 2 (»19)

12 52.05 44.64 2.53 78.88
13 50.13 44.86 2.49 73.65
14 51.65 44.95 2.54 71.15
15 54.45 47.68 2.54 83.30
16 55.15 44.24 2.50 79.98
17 56.15 47.86 2.48 85.26
18 52.33 44.58 2.49 75.04
19 53.02 44.68 2.53 78.44
20 51.15 44.98 2.54 76.45
méﬂ 52.61 46.06 2.50 80.86
M3 42 ﬂ.mﬁnﬂ’&ﬁmé’fu (MYNIN) ﬂl@ﬂﬁhﬁufﬁWﬂﬁ’W?jﬂ wos 3
wan durugudnans AN anurulaen simifnra
1 49.00 45.25 2.35 59.10
2 48.75 45.10 2.40 58.10
3 45.60 41.85 2.50 57.10
4 49.75 46.00 2.31 58.75
5 46.65 42.90 2.40 58.35
6 47.30 43.15 2.50 58.10
7 48.15 44.20 2.40 58.90
8 46.40 43.80 2.45 57.75
9 47.35 43.00 1.50 58.35
10 48.80 45.05 1.46 58.25
11 49.10 44.80 245 58.85
12 46.30 42.75 2.40 57.10
13 46.75 43.10 245 57.50
14 48.90 44.50 2.55 58.25
15 49.25 44.90 2.40 58.80
16 47.55 43.10 2.46 58.90
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d‘ A dy 9 9 @ 4 :‘ d? 4 1
MINN 4.2 AUTUUALUDIAU (MaNIN) VDITUWUFTWWUIN (UDT 3 (919)

17 45.95 44.25 2.48 57.85
18 46.80 42.10 2.40 58.55
19 48.90 43.80 2.46 58.85
20 49.50 44.10 245 59.25
méﬂ 47.84 43.89 2.34 58.33

' , ” . i ' @
1INAITN 1 1Az 2 WU Waduiues 2 JAunasresuaduriugudna1s AUEe A
Y v
nulaen AU 52.61, 46.06 4az 2.50 Faawas Mud191 taziihmiinradumasminy 80.86
% o @ 1 { (] 4 [
nsu dmsuduiues 3 iaundevesvinaduriuguinan ANge aAnuruulden i 47.84,
Y v
43.89 1az 2.34 aawas auddu annhminnadumagniny 56.33 a5u
P} AN Y= o A & P} 2
nindeyai lavaihwinnsanlunseenuuugadu Iagldvuananulnvesgnaunas
Y v Y
vauauldansnsessuiuvevesnadui 45-55 Taawas InuanvearguaAnLazAINga
4 v Y 4 I
Yo lidng 25 Tadwas Nszezreseniegnaunazrquau lidiesndt 2.5 Naawas tive

Y v b4 Y
Hosruiiliguiniunuldendunanvaziimsau lnailmhduiisavyla

=2 d‘ Yo (% = gs Y | Y
4.2 ﬂﬂ‘H1!!5\1711‘11f,’n?‘i’i1Jﬂ1§ﬂﬂﬂﬂﬂﬁﬁﬂ!!ﬁ$ﬂ1iw1wﬂﬁﬁ~l

b4 b4
% ]

[V 1Y d‘ 9 o v A 9 d! = 3 dy 1 [ 1 9
m3dausenaoan lgdmsutuaudy “BﬁﬂluﬂTiﬁﬂETﬂiﬁuﬂTiWWﬂHLiQﬂQﬂaT’Julﬂﬁnﬂ

'
1 A

A 1 [ . L . [ ~ A I ¢
MINAdoL 1AsINTOINATOUHIALTINADA (Universal testing machine) ﬂ\igﬂ‘ﬂ 3.2 ol ldan

9 ] 9 Y
9NABIAZIDITUAANEMLMIHINUITINIAUVDUATOIAUITI 9 V9 IdoonuUVYATIAULDY

G

14
% ]

] v F4
wauAudmsuie1¥lunsnaaeu fagii 4.1 mseenuvuTaeldgilessundsvugloaniuy

9
v o A

Yt 4 Ay v v A Y @
wmummmwu"lﬂm"lﬂmwammmaﬂumme 4.1 ﬂ@ﬁ’lﬂuﬂﬂlquﬁuNTuﬂuﬂﬂﬁN 50

—9

= J

9 Y 9
Hadwas dreauiinula 55 Taawas Innuganaudegudaming 30 dadmas 9wt

Y
[

AARINUIATOINATDUAINAT
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k2 Y
v @ wdﬂlﬁl

4.1 YANIAULASHANAUN LYNAT D

a
N

1

Yy 9 g
v A A =

J g Y uaz' Y Y1 A 9 A dg" 1 9y
Gluﬂﬁ‘i(lﬂﬁ’r]ﬂﬂ']ﬂnliﬂﬂi%iufﬂiﬂﬂﬂLlﬂi\iulW@iWqﬂﬂTﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlu RS INIZIG I Y

G
9 9

3 1 = 9 =) 9 1 o o 1 9 Y
Ny 2 a3u (FNATUVULAZHENATUAT) DINUUNINITNATO UK IAULTINAAULINHATUEN
9 a9 1 1 3 1 1 c;’/’ :1' A
ATUVULASENATUAN IﬂﬂalUﬂ']iTmﬁﬂll‘Ugll‘]_lﬂ'ﬂ@ﬂlﬂu 3 ITYTHNITHINGNAULLASHAUAU AD

2.5, 3 1ag 3.5 Naawas awaadnanisnagou luasian 3-11

d' oy o ' % q’/’ A Y :Jl Yy a 9 A A 1
M13197 4.3 U1riUnnaULlasvadAu HazlsIN 1FNAAUVBINATUFINATULY IONATOUNTS U1

Y Y
ITHINGNAUUATHQUAWMINGY 2.5 Haawag

ﬁymﬂ'ﬂ (N5) HANSITNA LY 1SINADA
Haf .
) N v v . (H2d1)
aouAn | wasu | thwmintden | whdunauld | ihduimuenTawa
1 43.92 19.38 18.87 24.54 25.05 676.4
2 39.08 21.38 19.52 17.70 19.56 617.1
3* 45.14 21.8 20.65 23.34 24.49 582.9
4 44.46 21.84 2031 22.62 24.15 680.3
5% 42.87 21.65 19.71 21.22 23.16 650.4
6 43.49 23.63 20.31 19.86 23.18 676.0
7 40.15 22.3 20.59 17.85 19.56 649.1
8* 41.17 21.88 20.31 19.29 20.86 507.0
9* 44.69 23.58 20.25 21.11 24 .44 765.0
10* 42.12 23.65 20.52 18.47 21.60 883.1

k2
Huyve * ﬁﬂWﬂﬁﬁLﬂﬁﬂﬂﬁB’/mmﬂﬂ”lfJ‘ViﬁQﬂﬁﬁH
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= S a v o dqvy o Y Ay ' 4 ~ \
MINN 4.4 U1 UNNBDULAZHANAU !Lagllﬁ\‘lmiﬂ)’ﬂﬂﬂumﬂﬂWaﬁ‘ll"b’ﬂﬂ’]ua']ﬂ UDNATDUNITLYLTYI I

Y Y
FLHINGNAUUATHQUAWMINGY 2.5 Haawag

dhnrin (N5Y) HAN3ITNAILE 15INADA
wad Wimin sihéuiarua .
Aoudy | ey den vhdufed A3ana ()
1 39.90 18.58 17.27 21.32 22.63 720.9
2 35.60 18.37 17.44 17.23 18.16 532.9
3% 4226 | 19.46 18.45 22.80 23.81 690.2
4 40.12 | 19.26 17.53 20.86 22.59 710.1
5% 40.02 | 19.00 18.21 21.02 21.81 580.3
6 37.57 18.12 17.51 19.45 20.06 696.7
7 36.90 18.32 17.89 18.58 19.01 530.3
g 4680 | 22.84 21.32 23.96 25.48 489.8
9* 40.93 22.28 21.56 18.65 19.37 738.3
10* 4325 | 24.10 21.15 19.15 22.10 558.4

Y
Huve * ﬁNWﬂﬁﬂLﬂﬁﬂﬂ’gfImmﬂﬂ?ﬁlﬁéjﬂﬂﬁﬁu

v [ 9 9 v v k2 14
M519N 4.5 usenlgnanunazilszaniniwnmsau ienadeunsz oy H sz nINgNAUIEAE HgUAY

101 2.5 Haawas

vwrfoaidy | vina 1390A vhduRey | hdutome | szansam

Meun (nY) @Glaawag) | (Hau) 1a Tuwady M3
GEEN) GEEN) osiFue)

1 83.82 52.8 698.65 45.86 47.68 96.18

2 74.68 52.2 575.00 34.93 37.72 92.60

3 87.40 53.9 636.55 46.14 48.3 95.53

4 84.58 52.1 695.20 43.48 46.74 93.03

5 82.89 53.1 615.35 42.24 44.97 93.93

6 81.06 54.2 686.35 39.31 43.24 90.91

7 77.05 53.4 589.70 36.43 38.57 94.45
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v v 9 9 ] v 9 14
M319h 4.5 usenldnanunazilsz@niammsau enadeunsz ez H sz nINgNA LIz HgUAY

WA 2.5 Haawas (99)

8 87.97 543 498.40 43.25 46.34 93.33
9 85.62 54.9 751.65 39.76 43.81 90.76
10 85.37 54.6 720.75 37.62 43.7 86.09

méﬂ 646.76 40.90 44.11 92.73

= S e v o Hqv o Y oy & - '
MINN 4.6 U1 UNNBDULAZHANAU LlagllﬁﬂﬂisﬁﬂﬂﬂuﬂlﬂﬁWﬁﬁu‘ﬁfﬂﬂ’]u‘ﬂu UDNATDUNITLYLTI I

Y Y
ILHINGNAUUASHQUAWMINGY 3.0 UaaIuaT

ﬁymﬁ'ﬂ (N5) HANSITNATILIY 1SINADA
Haf .
) P v v . TR
AouAu | wasau | thminwaden | hdunauld | dhduiavuansawa
1 4550 | 21.12 20.15 24.38 2535 612.1
2 41.37 20.65 18.25 20.72 23.12 487.2
3 40.83 21.24 20.32 19.59 20.51 473.9
4 35.97 21.45 19.80 14.52 16.17 483.7
5 43 .41 22.67 19.96 20.74 23.45 448.3
6 39.42 22.36 20.10 17.06 19.32 677.5
7 46.16 23.65 19.87 22.51 26.29 458.5
8 41.65 21.04 19.56 20.61 22.09 472.6
9 4146 | 21.12 19.20 20.34 22.26 482.4
10 4375 | 22.45 20.25 21.30 23.50 489.2

~ S e - Hqy o Y A g ' A ~ \
MINN 4.7 I UNNBDULAZHANAU LlagllﬁﬂmiﬂfﬂﬂﬂuﬂlﬂﬁWaﬁll“]fﬂﬂTua'N UDNATDUNITLYLYI I

Y v
ILHINGNAUUATHQUAWNINGY 3.0 Haaag

dhntin (N5Y) HAR3ITNAILE 1HFINADA
Haf
doudy | wdadu | minwden | shduitgnld | diduitinueniana (H8)
1 38.49 19.45 18.07 19.04 20.42 387.4
2 37.19 20.25 17.53 16.94 19.66 439.7
3 32.56 19.64 18.80 12.92 13.76 345.2
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= S a v o dqvy o Y Ay ' 4 ~ \
MINN 4.7 I UNNBDULAZHANAU !Lagllﬁ\‘lmiﬂ)’ﬂﬂﬂumﬂﬂWaﬁ‘ll"b’ﬂﬂ’]ua']ﬂ UDNATDUNITLYLTYI I

Y Y
FLHINGNAUUATHQUAWMINGY 3.0 UAWAT (AD)

4 35.18 21.19 19.58 13.99 15.60 507.8
5 41.51 23.26 19.91 18.25 21.60 480.2
6 40.42 2391 20.15 16.51 20.27 405.2
7 40.86 22.17 18.50 18.69 22.36 390.2
8 33.56 20.65 19.52 12.91 14.04 403.7
9 37.42 20.46 17.02 16.96 20.40 435.3
10 32.54 20.26 17.98 12.28 14.56 386.8

v [ E2 9 v [ 9 14
M519N 4.8 usenldnanumezilsz@niniwnmsau enadeunszes HsEnINgNA LI HGUAY

9NN 3.0 Naatuas

vmrinwai YUIA 1390A vhduimy | hdutome | dszAnsam
Meun (n3Y) @Gladwag) | (Hau) 1a Tuwady M3di

(N5Y) (N5) (osiFue)
1 83.99 52.2 499.75 43.42 45.77 94.87
2 78.56 53.1 463.45 37.66 42.78 88.03
3 73.39 514 409.55 32.51 34.27 94.86
4 71.15 51.9 495.75 28.51 31.77 89.74
5 84.92 54.6 464.25 38.99 45.05 86.55
6 79.84 553 541.35 33.57 39.59 84.79
7 87.02 56.3 424.35 41.20 48.65 84.69
8 75.21 52.4 438.15 33.52 36.13 92.78
9 78.88 53.1 458.85 37.30 42.66 87.44
10 76.29 51.3 438.00 33.58 38.06 88.23
!‘ﬂéﬂ 463.35 36.03 40.47 89.20
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= S a v o dqvy o Y a oy & - '
MINN 4.9 U1 UNNBDULAZHANAU !Lagllﬁx‘]ﬂiﬂfﬂﬂﬂuﬂlﬂﬂWﬁﬁﬂ‘ﬁ)’ﬂﬂ']uﬂu UDNATDUNITLYLHI I

Y Y
FLHINGNAUUATHQUAWMINGY 3.5 Uaamag

ﬁymﬁ'ﬂ (N5) HANSITNA LY 1SINADA
Ha .
y v | v v » . (126N)
AouAu | vdeau | hwidnaen | idunduld | dhduiesnueaTaea
1 41.08 23.14 20.11 17.94 20.97 358.9
2 44.07 23.46 21.35 19.00 22.72 415.6
3 41.58 23.96 20.20 17.62 21.38 390.1
4 39.60 24.46 22.68 15.14 16.92 436.2
5 41.38 23.52 20.31 17.86 21.07 3423
6 39.70 21.66 19.52 18.04 20.18 342.6
7 43.56 23.92 21.65 19.64 21.91 412.8
8 39.92 24.36 22.15 15.56 17.77 380.6
9 42.55 25.06 21.23 17.49 21.32 466.6
10 39.60 22.50 20.46 17.10 19.14 378.4
39Tt 4.10 hmindouaz T HazusaR e naRuvoHaduE N A Honaaeu
izﬂwhqwwdngﬂ@%uuawqm%mmﬁu 3.5 Naawns
dhnrin (N5Y) HAN3ITNAILE 1HFINADA
Hadn
Aoudy | ndetu | dminlden | théuRanld | shéutaimuantana (H8)
1 3402 | 2125 18.20 12.77 15.82 2224
2 40.53 | 22.05 18.46 18.48 22.07 398.5
3 3461 | 2143 18.82 13.18 15.79 350.4
4 4231 | 2471 19.30 17.6 23.01 371.1
5 37.19 22.15 18.43 15.04 18.76 298.8
6 4152 | 2341 19.82 18.11 21.7 356.1
7 40.68 22.46 18.82 18.22 21.86 387.3
8 42.27 23.65 19.14 18.62 23.13 396.3
9 39.65 21.81 18.56 17.84 21.09 415.9
10 42.53 22.50 18.02 20.03 24.51 356.3
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v v 9 9 ] v Y
M519N 4.11 usan dnanunazsz@niammsau ienadeunssos sz nINgNA LA HgY

v
AUNIND 3.5 Haaluas

vimrinwai YUIA 1390A vhduimy | hdutome | dszAnsam
S (n3Y) @Gladwag) | (Hau) 1a Tuwady M3

(M3) (M3) osiFue)
1 75.10 53.1 290.65 30.71 36.79 83.47
2 84.60 53.7 407.05 37.48 44.79 83.68
3 76.19 53.4 370.25 30.8 37.17 82.86
4 81.91 54.3 403.65 32.74 39.93 81.99
5 78.57 53.2 320.55 32.90 39.83 82.60
6 81.22 54.0 349.35 36.15 41.88 86.32
7 84.24 53.1 400.05 37.86 43.77 86.50
8 82.19 54.0 388.45 34.18 40.9 83.57
9 82.20 44.3 441.25 35.33 42.41 83.31
10 82.13 53.1 367.35 37.13 43.65 85.06
!‘ﬂéﬂ 373.86 34.53 41.11 83.94

< ' 4 oaz' @ : o o 3
NANTNHANITNATDUISIUUN Lﬁ@ﬂﬂwquﬂuﬂﬂ@ﬂwaﬁuﬁimiuﬁlwﬁmuﬁ]zﬂl%}uﬂﬂﬂ

v ] 9 9
SAGIgAMALAD 646.76 1A 10 IR s2 ez 19Tz NIl nquA LAz Tan ulpaga Ao 2.5 Tadwas
A A [ 1 Y Aa A 09/} 1 o Y a A 9 2 o
naziNeu lvasnanazlmlszansnmwmsiugage uamldinamsuanvounldondy der9ih
Y oy Y A 9 A oy v A A Y @ [ oy 9 A A ]
Tdihduisaanld iesanihuiuinldendunandlueenuinvihdu tazilomnszozvig
1 o’/’ @ 09: dg’ 9 9) [ Y 13 o Y A A 0911
JEUINQUAULasHIAUNNTY ulvzlsusalumsnasanegas uanmluilszansaiwnisau
ANAIAIY 1TUNY
9 [ ' A Y o [ 1 9 = I~ =\ A A
dmsumsmawsan lsdmsumrnady lasazAnylssumeunsnauluiandima

9 2 = dyd‘ a A A Y o v Y A
du amsantimenasaniyululanlswasnulumsdatiosnga Taglunisnaaeu

[

1 oa/’ dy Y o d’ . d! (%
ﬂ']LLi\iﬂﬁQuulﬂﬂﬂllﬂa\‘llﬂi@\iﬂﬂﬁﬂﬂuiﬁﬂi%tmﬂ (Pendulum impact tester) Famsaaulainszim

i
Y]

a Qa}l = Slz:; d' A Y =\ o
Iﬂﬂf‘lﬁﬂﬂ@]xﬂ‘ﬂhﬂll’)Vl‘]JﬁTEJLL‘UMﬂJ@Q!ﬂi@Q‘JJ’f)‘i/lﬂﬂ"l’)‘]_l uaz@’ammuiwumnmmmzmﬂmmﬂ

q

2

' v
NINITAAUNMIND 90, 60 1Ay 45 971 NIMInaaeVNYLNlUTAAL 10 F1 HANITNATDUAT

uanalua1san 4.12-4.14
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]
I [

Ms1af 4.12 wasnunazusdai dieyunaluliansziinuiaghziinmsdaminy 90 osen

minrain YUIA Y YU wisazauily 13349
Had

(NSW) (. (09f1) | (15188U) HIHAdY (30) (HI9Y)
1 83.18 53.40 56 0.977 1.74 7.74
2 84.54 52.75 60 1.047 1.66 7.36
3 83.77 55.10 55 0.959 1.76 7.84
4 65.57 51.20 75 1.308 1.31 5.81
5 76.08 51.55 67 1.169 1.50 6.66
6 71.83 51.50 72 1.256 1.38 6.13
7 75.02 53.45 66 1.151 52 6.76
8 81.34 54.34 65 1.134 1.54 6.86
9 84.00 52.80 65 1.134 1.54 6.86
10 86.55 57.05 51 0.890 1.84 8.20
méﬂ 79.19 53.31 63.2 1.100 1.58 7.02

]
[ I

M3197 4.13 wasnunazusdai dileyunalulianszinuiaghziinmsdaminy 60 s

Sminsaiin YU YU YU wisaazaniily 13309
Maun
(NSW) (M. (09F1) | (151@88W) HIHad (9a) (HI9Y)
1 88.60 53.15 71 1.239 1.40 6.24
2 82.94 53.40 76 1.326 1.28 5.70
3 77.11 54.00 74 1.291 1.33 5.92
4 77.91 53.25 72 1.256 1.38 6.13
5 71.7 52.10 72 1.256 1.38 6.13
6 67.21 51.35 68 1.186 1.47 6.56
7 82.43 53.15 72 1.256 1.38 6.13
8 84.19 54.30 81 1.413 1.16 5.15
9 74.81 51.05 72 1.256 1.38 6.13
10 79.14 53.20 76 1.326 1.28 5.70
mde 79.20 52.90 73.4 1.280 1.35 5.98
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] ' ]
I [

M5197 4.14 wasnuazussdan Idleyunalufianszinuiaghziimsdaminy 45 osen

minsain YU Y YRy wisazauily 13349
Maun
(NSW) (. (9f1) | (151@88U) HIMAdY (30) (HI9Y)
1 77.40 54.20 68 1.186 1.47 6.56
2 71.11 50.40 76 1.326 1.28 5.70
3 79.73 53.20 81 1.413 1.16 5.15
4 70.05 51.05 87 1.518 1.01 4.48
5 81.9 55.80 70 1.221 1.43 6.35
6 85.29 54.70 72 1.256 1.38 6.13
7 76.96 54.65 85 1.483 1.06 4.70
8 72.45 53.70 81 1.413 1.16 5.15
9 78.32 53.50 76 1.326 1.28 5.70
10 77.13 54.15 79 1.378 1.21 5.37
!‘ﬂéﬂ 77.03 53.54 77.5 1.352 1.24 5.53

A I~ 1 A A Y o v Y A A
ﬁ?ﬂﬁﬂﬂﬁ?iﬁ'ﬂ 4.12-4.14 ‘t]3L‘Vi‘Ll'ﬂlqlll’JNGthlﬂ'i/]chFWZ’NQTuLLﬁgLliﬂﬁﬂu@ﬂ‘ﬂ?ﬁ]ﬂﬂﬂﬂ’ﬂﬂ

q

(7

A A @ A o o e’/’ A Aq Y 9y A Y 9
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2. nanlFaNvINa 55-60 Haatuns

TC (U av1l) =15,750+324.71A ...(4.5)
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HARDLLNUANT = 3,566.40 (CR)A-324.71A -15,750 ..(4.7)
izammﬁunu €1) =100,000/[3,566.40 (CR)A-324.71A -15,750] ...(4.8)
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M3199 N1 HAABLLNULAZ TZEZIAINITAUNY WoTINTAY

Y

hduneTasldduvuia 50-55 Haamag

RGNy Usuamsiiauaetl ()
50 100 150 200 250 300

1. 9198

1.1 Sam1isudy (umeoaas) 1 1 1 1 1 1

1.2 Ysmamsinau M lansuaed) 143,148 286,296 429,444 572,592 715,740 858,888

1.3 51818 (Lnael)) 143,148 286,296 429,444 572,592 715,740 858,888
2. lsfensdi

2.1 AudousA (naeil) 9,000 9,000 9,000 9,000 9,000 9,000

22 AinenimY (Umnaol) 6,750 6,750 6,750 6,750 6,750 6,750

2.3 390 (1neell) 15,750 15,750 15,750 15,750 15,750 15,750
3. mlgeiuuls

3.1 AT (Unael)) 15,900 31,800 47,700 63,600 79,500 95,400

3.2 amadsnu vl (needl) 671.40 1342.80 2014.20 2685.60 3357.00 4028.40

3.3 Mgouige (U aoll) 335.70 671.40 1007.10 1342.80 1678.50 2014.20
4. 359 i eanue (Umeot)) 32,657.10 49,564.20 66,471.30 83,378.40 100,285.50 117,192.60
5. HEADULNUTNT (U NAB1) 110,490.90 236,731.80 362,972.70 489,213.60 615,454.50 741,695.40
6. mld1elumsinu wmaenlansy) 0.22 0.17 0.15 0.14 0.14 0.13
7. szeznanunu (i) 0.90 0.43 0.27 0.20 0.16 0.13
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Mms19fl 0.2 wapeULNULAzTeznAIMIAUNY Wehimsnihduie Taeldduuuia 55-60 adamas

RGNy Usuamsiauaetl ()
50 100 150 200 250 300

1. 9198

1.1 Sam1miesudy (umeoaas) 1 1 1 1 1 1

1.2 Ysmamsinau M lansuaed) 178,320 356,640 534,960 713,280 891,600 1,069,920

1.3 51818 (Lnael)) 178,320 356,640 534,960 713,280 891,600 1,069,920
2. lsfensdi

2.1 AudousA (naeil) 9,000 9,000 9,000 9,000 9,000 9,000

22 Anonid (Umnaol) 6,750 6,750 6,750 6,750 6,750 6,750

2.3 390 (1neell) 15,750 15,750 15,750 15,750 15,750 15,750
3. mlgeiuuls

3.1 AT (Unael)) 15,900 31,800 47,700 63,600 79,500 95,400

3.2 amadsnu vl (needl) 671.40 1342.80 2014.20 2685.60 3357.00 4028.40

3.3 Mgouige (U aoll) 335.70 671.40 1007.10 1342.80 1678.50 2014.20
4. 359 i eanue (Umeot)) 32,657.10 49,564.20 66,471.30 83,378.40 100,285.50 117,192.60
5. HEADULNUTNT (U NAB1) 145,662.90 307,075.80 468,488.70 629,901.60 791,314.50 952,727.40
6. mld1elumsinu wmaenlansy) 0.18 0.14 0.12 0.12 0.11 0.11
7. szeznanunu (i) 0.68 0.32 021 0.16 0.12 0.10




