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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 50-565 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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1A A 1 1az 2 WU saduues 2 dnundsvesvnaldurkiuguinals a2ugs a
9 v
i) 800 1M 52.61, 46.06 LA 2.50 Hadwas MuRIPY saziminNadumanviiiy 80.86
s o o ¥ a 1 a ' Qs
n3u dmsuduwes 3 Taundovosuuwiaduduguinais anwugs anumulden iy 47.84,
1 4 ¥
43.89 uag 2.34 Taowns mudey drhminradusaoyiiny 56.33 ndu
Y A ¥a o a H Y H
nindeyan ldvainnnnsanlunsesnuuugadulaslgvinaniu lavesgnauuas
¥ 0 b 4
wauan Idawsasossufuvunaveswadun 45-55 lladmas TnuanusInguALLaZA LGS
2 4 . b 4 b 4 v
vaatadulidindt 25 Jafwms lsvozvinsznangniuuazuquau lidssnd 2.5 Hafuas e

Posfuiildguhduiulfenduuanvaiziinisiu Gwa Iih&uiis aald

4.2 Apymsanilyamsumstiuausadusasmssmada

Y o daye o oa & 3 g & 2 g & : o Y
msdaussnasaniddmiutivauihdu salumsinuasiinmawsdnanidsn
Mnanou 1aunT0aNAABUMIAWSINATA (Universal testing machine) Ad31I7 3.2 o 1d 1dd
¥ ] b 4 1 4
gnABInazsafufudnY TN H1IHeTIMsALYBURS BIAUeS 9 S lRponuuuyaafuLay
Wy o s 4 Q 4 3
wauAud e 1§ lumsnadeu degilii 4.1 mssenuuulaslFplnlessundsiugdeenuuy
Y A a o A o : = ] 4
Thflvuranion lun ldnnwanisnaassludade 4.1 AevrAuiivunmdurmguinais so
b 4 4 b 4
fiadwas drenulinnula 55 Tadwas Tnrugainudsgudamiiiy 30 Tafwas sniuinn

v 3
AndannIeanaaeudINa1d
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[ 4
v a4

v 14 4 ]
i 4.1 gariadunazngquaun ldmadey

' : H ' d A & '
lumsnageumawssildlunmsnaduaidiine W 1dmngnds sl szutiswadu

4 ¥
aamﬂu 203U (@ﬂ&?uﬂﬂ“ﬁ&’%ﬂﬁ'mﬁ'ld) i]'lﬂﬁ’u‘ﬁ'!ﬂ'liﬂﬁﬁﬂ‘l]ﬂ'lﬂ'lll‘i\iﬂﬂﬂuuﬂﬂﬂﬁﬁll"ﬂﬂ

fMununasdnauas Taslunisnaaeusziisesnidiu 3 ssesvisssniisgniuunznguiu Ao

2.5, 3 uag 3.5 Uadwas Asaaananisnaaouluaisien 3-11

o . v o d s o & d .
N1119N 4.3 UINUNNBUUAT Y DIAY u’nzusQﬂ‘l‘fﬂﬁﬂuvmwaﬁnmﬂﬁmuu WUDNATDUNIZUTH Y

14 t 4
FTHINPNAULALHQUALIMIAD 2.5 Undiuns

i4

il (n§1) HanssFnd iy HIINADA
Ha .
Y o e T, > o >y 2 4 (W)
founu | wasiu | vminlden | iduisuld | iduiinuanina
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 2334 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 40.15 223 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

} 4
nuumg) * vaedaddenduumnaiovdinmsnu
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a2 e v 4 2 » A 4 .
19197 4.4 minAsULAL AN iazus i I¥naduvsIRadudnduaie Wonaasuisyosviie

¥ ¥
LHINPNAULALHUAMINIAD 2.5 Uaniuas

Yimin (n31) HanssFnduane UINAsA
Haf Yamtin hduvanya .
2 s - Y oy il y 4 (Wanw)
Aoufu | ndafu nlden thdunmula A3 IHA
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 3690 | 18.32 17.89 18.58 19.01 530.3
8* 4680 | 22.84 21.32 23.96 25.48 489.8
9* 4093 | 2228 21.56 18.65 19.37 7383 |
10* 4325 | 24.10 21.15 19.15 22.10 ss84 |

P =3 @ :
Hune * ‘H1]100&&ﬂﬁ8ﬂ%ﬂl!ﬂﬂﬂ10ﬂﬁ\iﬂﬁﬂu

1 v » b4 ¥ ] ¥ »
A13197 4.5 useii ldnafunazdsz@nnmmsdu dionadeuhszeyviesznngnAunaznguay

0D 2.5 Uadtuns

vwinrady | vwe wsana | ahdufidu | hduanue | dsz@niom
$udi (P5w) @admas) | ({dw) 14 Tunady M3au
(n¥u) (03u) wlesiFug)
Y 52.8 698.65 45.86 47.68 96.18
2 74.68 522 575.00 34.93 37.72 92.60
3 87.40 539 636.55 46.14 483 9553 |
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 77.05 534 589.70 36.43 38.57 94.45
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i el > a a o & o . ' H <
M3199 4.5 usai Idnanuuazilssdnsnimmsdu ienaaeunizos i NIznINgnAULaT U

MDY 2.5 Tanns (M)

8 87.97 54.3 498.40 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 37.62 437 86.09

lﬂgﬂ 646.76 40.90 44.11 92.73

[ ¥ b4 F} b [} )
M19197 4.6 Y minAouaznaInu tazusin MEnafuus A UENA VY WenaadUNI L UL

1 4 14
LUINQNAUUAZTHQUALNINGY 3.0 HARIUAS

Vil (n31) Man3sERd Iy 13INADA

dousu | wdw | dwinden | hdudduld | ihduiiueniaea ey
1 4550 | 2112 20.15 24.38 25.35 612.1
2 4137 | 2065 18.25 20.72 23.12 487.2
3 4083 | 2124 20.32 19.59 20.51 4739
4 3597 | 2145 19.80 1452 - 16.17 4837
5 4341 | 22.67 19.96 20.74 23.45 4483
6 3942 | 2236 20.10 17.06 19.32 671.5
7 46.16 | 23.65 19.87 22.51 26.29 458.5
8 4165 | 21.04 19.56 20.61 22.09 4726
9 4146 | 2112 19.20 20.34 22.26 4824
10 4375 | 2245 2025 21.30 23.50 | 4892

1 ¥ ¥ v b 4 ] v
M 4.7 NIMINADULALHAIAY LazuIan 1FNAAUYBIHATUTNA LA HioNadoUNTZoZHI

b 4 ¥
JTUIGNAUNATHQUALNIA 3.0 Haduas

i
) a s A < 4 s
min (5Y) HanTaFAdIuAa1 HIINADA

Han

¥ : Y : : o = : Ao’; b 4 a’ : & o

Aeufu | wdwu | thmindden |  thdunsuld | hiduimuensama | @)
1 38.49 19.45 18.07 19.04 20.42 387.4
2 37.19 | 2025 17.53 16.94 19.66 439.7
3 3256 | 19.64 18.80 12.92 13.76 3452
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a J ¥ 1 v o ~q ¥ o ) ' Py - 1}
AN 4.7 HUNNDIIDS HAIAU ua::uidwiﬂﬂﬂﬂuﬂﬂdﬂaﬂnﬁvﬂﬁmma RINAABUNITUTH I

v v
FENINGNAULASHRUAWNINY 3.0 UAAAT (AD)

4 35.18 21.19 19.58 13.99 15.60 507.8
S 41.51 23.26 19.91 18.25 21.60 480.2
6 40.42 23.91 20.15 16.51 20.27 405.2
| 7 40.86 22.17 18.50 18.69 2236 390.2
8 33.56 20.65 19.52 1291 14.04 403.7
9 3742 20.46 17.02 16.96 20.40 435.3
10 32.54 20.26 17.98 12.28 14.56 386.8

€ ’ 14 b 4 v ] ¥ b4
M319M 4.8 us N Idnanuuazilse@ninmmanu dionaaeuiiszezvissengnauuaznauau

AV 3.0 TaauAg

ey YUIR wana | hduisu | e | lg@niam

g (n3u) (iatmas) | (i) 4 Tunady M
(3 GED) (o3 iFua)

1 83.99 523 499.75 43.42 45.77 94.87

2 78.56 53.1 46345 37.66 4278 88.03

3 7339 514 409.55 32.51 3427 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 8655 |

6 79.84 55.3 541.35 33.57 39.59 84.79

7 87.02 56.3 424.35 41.20 48.65 84.69

8 75.21 524 438.15 33.52 36.13 92.78

9 78.88 53.1 458.85 37.30 42.66 87.44

10 76.29 513 438.00 33.58 38.06 88.23

iy 463.35 36.03 40.47 $9.20




48

d' : Y] J [ g 4:’ Y a’/’ <% Y d‘l 4:' t
MININ 4.9 HIHUNADULDTHIAIAY Lmzusmhﬂﬂﬂummwaﬁnmnmunu IDNATDUNITUSH N

¥ k4
TTMINGRAULAZNQUALINIAY 3.5 Unatuas

shwin (n3w) wanSeFndauuu (59NADA
AT .
) I M . 4 (i)
pousu | wasiu | dwinnlden | ihduisuls | ihduvavuenSwwa
1 41.08 | 23.14 20.11 17.94 20.97 3589
2 4407 | 2346 21.35 19.00 22.72 415.6
3 4158 | 2396 20.20 17.62 21.38 390.1
4 39.60 | 24.46 22.68 15.14 16.92 436.2
5 4138 | 2352 2031 17.86 21.07 3423
6 39.70 | 21.66 19.52 18.04 20.18 342.6
7 4356 | 2392 21.65 19.64 21.91 412.8
8 39.92 | 2436 22.15 15.56 17.77 380.6
9 4255 | 2506 21.23 17.49 21.32 466.6
10 39.60 | 22.50 20.46 17.10 19.14 3784

4 by s F agn s ] i - oA 3
MI9N 4.10 Mniinnoulaznary uazusanldnaduuesnadudnduais Wenaasun

» } 4
P zﬁstwanqﬂﬁ’uuawquﬂmmﬂu 3.5 uaalung

vmin (n3W) HanBaFndudre 154NADA
Hafl
fousu | ndedu | dhwminalien | diduiduld | hdudomuentma | @
1 34.02 | 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 18.11 217 356.1
7 40.68 | 22.46 18.82 18.22 21.86 387.3
8 4227 23.65 19.14 18.62 23.13 396.3
9 39.65 | 2181 18.56 17.84 21.09 4159
10 4253 | 2250 18.02 20.03 24.51 356.3
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v . k4 ¥ 3 e -4
maafl 4.11 us i Idnadunazdse@niammsau snaounssosvissenegnituiasngu

»
AWNINU 3.5 VadIAT

simianaiiu A wsana | hduiidy | ddudmum | dszdviam
$1iuil (h5u) (llanwas) | (1w 18 Tuwady MR

3w | () (o7 idun)
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 82.20 443 44125 35.33 4241 83.31
10 82.13 53.1 367.35 37.13 43.65 85.06
lﬂgﬂ 373.86 3453 41.11 83.94

[ 14 [ 14
1A INENIINATR UL WenanquAunadanaduisosfudtuianusz 1dusena
@ { Y g ] ¥ : a o’/’ y a a
dageganieie 646.76 Hadu e ldszugvszuhangquaunasiifulisuga fiv 2.5 iadiuns
d' 5 Qs l ~ o g i o ) & o
uazAdeuludsnanezIdisz@ninmmsfugege uahidinamsuanveanlfendu Feer9vi
b 4 1 1 4 3 b4 ¥ 3
Idihdulisavn1d ilesnmiiuinlfenduuananluesnuinuihdu uazidioiuszesvitg
' . e £ 9/ ¥ [ Y% 4 18 o ¥ a o o
senhangquangaziItunty wisslduselunisnedadosas uanhilifssansamnisay
ann IRy IHUNY
9 .. ' dq Yo o ' ¥ a a e
dwsunmiaws g msunsimady TavszfnyuSeudisums N lufiansdwa
y & ﬁ dv 4 A a day o o Y P
du Famsnwriuieinsamyu N luliandndinulunisdadesnga Taslumsnaaaum
] n’: d’ Y Y A 4 o
ATl ladauilasnTonaas s anTZUNN (Pendulum impact tester) 3an1sAautlasnszi
o o’: =t 3‘1:; A‘ & 9 a o @ o t:i
TasmisAaasludia Tindmoususounsesiionamen uazeenuunldyurauiiansehiiuiagh
[ 1 4
£AIIMIAAIINAD 90, 60 LAz 45 BIFN MINMsnageuNyuNIluTAAZ 10 F1 HANTNATOUAY

uaadlumsIan 4.12-4.14
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M31A 4.12 wasnuazussdan Mdloyunsluiianssiduiagieztinisdaniiiy 9o aem

q

ThmTarariu WA yu yu wissmrzaild TPREE
waft
(n5W) () | (8381) | (5ifou) fHaduy (@) (du)
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 1.308 131 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
Z 75.02 53.45 66 1.151 1.52 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
lﬂgﬂ 79.19 53.31 63.2 1.100 1.58 7.02

A13197 4.13 waanuunazuswan floyuaalulianseiiduiagiiesinisdamsu 60 oam

Tminsaiy YR Y Y Wiz auiily us3fa
il
(nd) () | @) | (3iRow) Hinadu (9a) (112du)
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 7.7 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
iy 79.20 | 5290 73.4 1.280 1.35 5.98
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]
= -3 Y ¥

A19197 4.14 ndanunazus e IdloyunadufianseihduTagnezimadamiiu 45 eem

mineaiy WA 3w yu winuazauiild UIAR
S
(nw) @) | (e) | (@) Hnady (39) (H7An)
i 77.40 54.20 68 1.186 1.47 6.56
2 7111 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 1.01 448
5 819 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 1.06 470
8 7245 53.70 81 1.413 1.16 5.15
9 78.32 53.50 76 1.326 1.28 570 |
10 77.13 54.15 79 1.378 1.21 5.37
10de 77.03 53.54 715 1.352 1.24 5.53

P -1 3 s d @ g P
aglninased 4.12-4.14 szuimunalufian ldwdinuuszus allssngafoyuae
. ¥

lufiah 45 eaen duingiiae dntulumsssnuvugaluiiandinaduveuniesdunuy Aos

»
o [ y =

ﬂi%ﬂ]&!uﬂﬂﬂﬁﬂuﬂg{ﬂﬁﬂﬁ w'ﬁ']uagu 45 94

4.3 HaN1308NNUVIATBIRUUUL

A g :’ b4 i v as o as ~ =
ATNAUUITUNBONLIUL ﬁmuﬂsxﬂenwammzf]maﬂymzmuﬂﬂﬂumsn°n 4.15 IﬁtjﬂJ

sudszanadumsaaaasluaisiai 4.16
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M3 4.16 sudszanalumsadiunsosdunuy

nUIUaY

3103 1UIU 311
| Viougauas 4.5 12 1 6,800 6,800
2 doideu 4 500 2,000
3 glilesauunin 60 w. 2 1,200 2,400
4 qalilesAuana 100 s, 1 1,400 1,400
5 UARUIATNADIVUIA 2 i 1 3,700 3,700
6 IWAWARDT YUIA 2 YU 6 380 2,280
7 NAMARUAT YUN 3 QU 1 880 880
§ NMARIAR YA 1112 4 640 2,560
9 LHULAAMUIN 1.2 U3, YUIA 38 * 90 %.30. 1 800 800
10 UWULIEAULAT 2 131, YUIA 100 * 50 .34, 1 2,500 2,500
11 GHULAAEAE 1.5 1. UUIA 35 * 65 5.3, 2 800 1,600
12 HAULEAUAY 1.5 U3, Y418 35 * 50 .31 ] 700 700
13 UALLAALIAN 2 131, YHAR 35 * 60 5.3, 1 900 900
14 UAULLEAUIAN 1.2 3. YUIA 54.5 * 69 @.3). 1 800 800
15 UHUUEAMIAE 1.5 112 679 150 %31, 1 700 700
16 BALTALEE 1 2,300 2,300
17 shilaueaan 2.5 3 24 60 1,440
18 wuSegiavAmMITI 1° 4 160 640
19 gniunuudiugudla 4 318 1,272
20 fadrenferagudend 2 1,000 2,000
21 mrndudegnily 4 300 1,200 |
22 mdsdnnelaauan 2 100 200
23 frdhadenyady 2 2,700 5,400
24 fvinasol 1: 60 1 2,950 2,950
25 uoIAns 1 134 1 3,480 3,480
26 fhlas 1 560 560
27 al¥sedun I 25,000 25,000
59 74,942
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44 Nﬂﬂ]‘i‘ﬂﬂﬁﬂ‘lﬁﬂS‘ﬁN]u‘UaQ!ﬂ?BQéI/NMU‘U

nsnareumIestduLIISA TuiTa Tﬂuﬁwmiwmauﬁmmﬁasamgm:u 10 59UAD
it Guiunnudisevfimnzauiigannmsnaasslufesdfiians Tunrsinsndad Wit
namsnaeussniiiu 2 vuanulanadu fie duvuiana 50-55 Tadwas uag 55-60 Tadns
TaovisseAngamanssuhdy anuannseluntsiu uazlefiFudanisgauiio wanis

nagovlumanuan 9. aunsoagdranInATe LR WAAINITIN 4.17

1] . ¥ ¥
M99 4.17 HANIINATOLAS BIRN N AUAULUL

. } 4 v y b Y
swanady | anuansoludy | dandlourady | Sasmisduhdu | dsednsanmsau
Godwas) | Glanfudesaluy) | mwadedalue) |@lansuaedalue)|  esibud)

50-55 - 477.16 6,456.19 221.99 93.07
55-60 594.40 6,695.00 262.88 87.82
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