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Design and Development of Ice-Cream Making Machine using
Vacuum Pressure as Pre-Cooling System

Abstract

This study desigﬁed and developed the ice-cream making machine using precooling
system at vacuum pressure. The parameters controlled were pressure for precooling, type of
stirrer, and speed of stirrer. The quality parameters studied were viscosity, color, texture
properties, sensory values were smoothness, coolness and mouth coating. The precooling system
for pasteurized ice-cream mix as done in two ways including precooling at atmospheric pressure
using salt and ice only and at vacuum pressure (-725 mmHg) together with salt and ice. The
stirrers include type 1 radial flow type and type 2 axial flow type. The stirrer rotational speeds
were 50, 60 and 70 rpm. It can be concluded that initial property of coconut milk of each
treatment was similar. The color of ice-cream, ice-cream mix after pasteurized and initial ice-
cream mix were closed to each other. However, the total soluble solid of ice-cream was increased.
The softness, viscosity and overrun was the highest when using stirrer type 1 at 70 rpm at
precooiing at vacuum pressure, and was the lo.west when using stirrer type 2 at 50 rpm at
atmospheric pressure. The treatment that used minimum time and maximum time were stirred
with type 2 stirrer at 50 rpm with precooling at vacuum pressure and atmospheric pressure at
stirrer type 1 at 70 rpm, respectively. The treatment that use the minimum energy and maximum
energy were stirred by type 2 stirrer at 60 rpm at atmospheric pressure, and precooling at vacuum
pressure at stirrer type 2 at 60 rpm, respectively. From sensory test, it was found that the panel
l_ike the ice-cream stirred by type 2 stirrer at 50 rpm with precooling at vacuum pressure which

gave highest smoothness and firmness.
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' Loa oA S 4 a J R P
Hagn1 Total soluble Solid UANUWLIWILBINNNTIUNTUUBNIIATDNLTY WonlseuReusu

¥ '
AuauiAveuingAiudy

, Vv ]
15199 4.2 audRvesine RGyaY

SLUUMINADDY AMTUTRA1N)
Soluble
szaumsit | T aunila solids
ANWEY 19U | rpm L* a* b* (cP) (%Brix)
fusseme | uwud
Una 1 50 | 84.17£0.28 |[-0.89+0.11 |57240.42 |23.53+1.92 | 12.74+ 0.09
60 | 84.36+0.15 |-0.81£0.13 | 5.68+0.32 | 18.5240.35 | 12.07+ 1.04
70 | 84.20+0.54 | -0.31£0.08 | 5.24+0.43 | 23.49+2.52 | 12.00+ 0.24
flussermer | wai “
inf 2 50 [84.12+1.36 | -0.40£0.31 | 6.19+0.48 | 19.324047 | 12.59+ 0.45
60 |83.92£0.82 |-0.58+0.10 | 645+0.39 |20.84%2.62 | 12.84+ 037
70 | 84.02+1.63 | -0.13£0.13 { 7.35+0.31 |21.12+3.86 | 12.05+ 1.06
Huud :
Ngyamet 1 50 | 84.60+0.21 |-0.86%0.08 | 5.96+1.20 |22.05+041 | 12.50+ 0.00
60 | 84.24+0.62 |-0.71£0.14 | 5.65+£1.36 | 17.17+0.95 | 12.84+ 0.09
70 18527+1.51 |-0.03£0.04 | 5.63£1.90 | 18.6342.28 | 12.39+ 0.54
wuud
ﬁqﬂgmmﬁ 2 50 | 84.80+1.58 | -0.99+0.08 | 6454039 | 2090+ 1.85 12.35+0.35
60 | 85.05+1.05 |-0.59+0.38 | 6.45+0.93 |20.34+3.88 | 12.49+ 1.15
70 | 84.88+0.69 |-0.20£0.11 | 7.30£0.57 | 19.74+0.16 | 11.88+ 0.64
mﬁﬂ 84.85+1.20 | -0.23+0.26] 6.14+1.09 | 20.47+2.46 12.44+0.6
TMUIUAI0E 72 72 72 48 24
MR 4.3 ﬁuﬁammﬁmzﬁwﬁqwmmﬁﬁ
32UUNITNADDY AUANUAA I
sgaumsi | lu AMuNila
AN | P | ipm L* a* b (cP) (%Brix)
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fussenet |
Und fi1 | 50 |8123+0.11 |-1.65+0.15 | 6.87+028 |843+076 22.94+0.19
60 | 80.58+0.58 | -1.81+0.16 | 597+ 0.74 | 8.04+0.81 | 22.54+ 0.62
70 | 80.70+0.83 | -1.56+0.27 | 6.31+0.67 | 7.57+0.59 | 23.09+ 0.69

fussome | wuw
inh fia | 50 | 80.57+0.50 |-1.68+0.08 | 6364050 |7.42%006 |23.00 +0.66
60 | 78594008 |-1.43£0.10 | 5.1040.19 | 8.00+0.15 | 22.85+0.92
70 | 81.11£0.36 |-1.51+0.26 | 6414042 | 7.66+025 | 2273+ 1.41

Ny
‘ﬁquq‘ﬂﬂ'lﬁ ‘ﬁ 1 50 | 80.81+1.14 |-1.75+0.07 } 6.32+0.55 | 7.53+0.06 | 22.65+0.54
60 | 81.93+x1.01 |-1.82+0.06|7.27+0.26 |7.81£1.01 |22.32+0.59
70 |80.24+086 |-1.60+0.14 | 5251062 | 640+064 | 22.54+2.17

Uy
ﬁij,ﬂgﬂlﬂﬂ1ﬁ ﬁ 2 50 | 83.14+0.06 |-1.86%0.06 | 7.08+0.09 | 7.81+1.10 | 22.00+0.18
60 | 80.72+£3.16 | -201+£0.29 | 737173 | 7.66%£0.16 | 23.75+1.81
70 | 81.90+0.74 .-1.74 +0.11 [ 6.02%£0.19 | 7.76+0.25 | 2273+ 141

o 80.96:+1.36 | -1.70+0.22| 638+ 0.91 | 7.67+0.65 | 22.7%0.9
NUIUAIDY N 69 69 69 48 24

4.3 auiinvadloansu

M5 4.4 uaasausinves loansunedud anuniiauas Soluble solidsiiaz A15197 4.5

vy = ¢:{ [ ,&l v o dgl J o
LLﬁﬂxﬂﬁM‘UGI‘U’EN"l’EJﬂﬂilILﬂEJ’Jﬂ'ULuE]ﬁJJW’CT mﬁluwuua::mﬂwmam

A13197 4.4 autiaved leanSwAeItud anuniiauas Soluble solids

SEUUMITNARDY AneruTiAnIeY)
Soluble
szdumsHa solids
B lunu | pm L* a* b* (%Brix)
fussmenind | wuufi1 | 50 | 85394207 | -1.014001 | 6.18+ 062 | 23.72% 1.11
60 | 84.12+0.28 | -0.98+0.08 | 573+ 0.32 | 21.79+ 0.30
70 | 83.98+0.35 | -0.94+0.12 | 549%0.36 | 22.22+0.73
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WU 2 | 50 | 84.68+2.18 | 0.85+0.08 | 7.16%0.73 | 2279+ 0.73
60 | 83.43+0.88 | -0.99%0.36 | 6.6240.16 | 23.50+0.71
70 | 83.55+1.22 | -0.6620.06 | 6.58% 0.4 | 22.77+0.09
L TRORE WoUR 1 | 50 | 8632£2.77 | 1144033 | 5.87+0.53 | 21.34+0.90
60 | 84.29+0.26 | -0.91%0.13 | 6.01£1.14 | 22.10+ 1.46
70 | 84.25+0.80 | -0.75+0.11 | 5.40+ 1.01 | 21.99 + 1.44
ngganma woufi2 | 50 | 8465+ 1.51 | -1.064+0.18 | 6.5+ 0.58 | 21.904 0.10
60 | 84.08+131 | -1.15+0.16 | 6.53%0.44 | 22.9241.01
70 | 86.46+2.47 | -0.8410.14 | 6.00%0.57 | 22.78+0.78
1319t 4.5 auifaveslean3uduaduiadusa ms‘?;’uvjuazmﬂ%’wﬁwm
ITVVMINARDY AMANIAIN)
seaunsm | lu wﬁaamﬁ‘l%’ Avg. firmness| Energy used at | Avg. force | Max. Force
anmdy | A fpml Gad) (N/mm) |20 mm (Nmm)|  (N) (N) %mﬁi’uvj
fussme [ud
Unf 1 |50|1282.05£7.00( 0.11£0.13 | 33.08%35.00 {1.66% 1.75|3.93+ 4.68 | 73.83 % 0.00
60 1328.58+11.20 0.03£0.01 | 7.53£0.29 [0.38%0.01/0.64+0.06 | 83.88+0.00
70|1289.9741.40 | 0.03+0.02 | 10.49%6.75 [0.53+0.33[0.90% 0.4 [110.51 + 16.34
fussnme (noudi
Un# 2 {50]1277.10£5.60| 0.42+0.54 |121.74+ 163.206.09 + 8.16/9.06 + 11.75| 48.72+ 7.11
60 |1267.20+5.60 | 0.08+0.06 | 22.49+19.65 [1.134 0.98| 1.84+ 1.44 | 76.34 % 17.76
70 [1312.74£ 33.60 0.03+0.01 | 6.22+3.46 [0.31%0.17]0.55+0.30 [110.51  16.34
Huwd
fiquanme | 1 |50|1599.84£0.00| 0.11£0.00 | 33.08%0.00 [1.650.003.930.00| 58.76+7.10
60 [ 1599.84+2.80 | 0.05£0.06 | 17.36+ 18.58 [0.87%0.931.37+ 1.43|73.83 4 14.21
70 [1605.78 + 19.60| 0.020.00 | 5.93+153 [0.30 0.08|0.62+0.20 | 122.06+ 0.00
uuvd _
NgoeNme | 2 [50(1614.69£4.20 | 0.1240.11 | 34.79+30.62 |1.74% 1.53| 2.78 + 2.45 | 46.20+ 10.66
60 | 1617.660.00| 0.024£0.00 | 6.76+£0.47 [0.34+0.02|0.58%0.04| 68.81%7.11
70 (157014 16.80| 0.07:£0.05 | 11.746.04 0.59+0.30|1.21+0.83 [108.00% 19.90
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WUIIAT L*, a*, b* sumhl'aﬁﬂ‘%'uﬁﬂﬂm’ﬁﬁmﬂuﬂummmmﬂzmsué’uuazﬁmwmms
e 4 1 Y] v :’ a0 4 VoA g 4
‘|5, #11 Total soluble Solid A1 lndiRestudwenhnindmanedlss waziauiviu e
=l = s :' aa 9 & b1 P 1 '
wWSouisniuingAGudn e ldszuugyaIna Average firmness U171 IO UEnergy
¥ ¥
used for penetrating (20 mm) 317 luniveu %msiiuy SuuaTduasas uazinis ldwdeam

4 4
INTRETAT]

[

H a 's = Y
210A15199 4.2 D4 4.5 T1INTOUATIEHNANTSTEAVD texture 1FIT]

1) f Average softness, Energy used at 20 mm 1l0¢ Average force ﬁfimmqﬂﬁszﬁumi

T
[ a’r

. o = =Y { { o 3
mnuInYssemalad lunurfian 2 150 pm wazdesgafisedumamanuiy

i
gy e luniusiiai 1970 rpm

13}

'
I3

' . T P W o ] a a i
2) A1 Maximum force IAngaiszaumshanuiunssnmalnd lunuaiiaf 2 #

{ Y ° < = a a {
50 rpm wazesgaRiszAunIshnubuuTsmeng Tunauwiiaf 2 9 70 pm

4.4 m3lEndsnuuaznmsmdszanimnveanseaniilonnsy
4.4.1 Aanuauussmalnd .

t:’ o a d' =4 @ o Y 4:’
VINHAMINARBINANNANYI3IMAUNG AANISIT8Y 50 rpm Tusiaila 2 waseu 1w

i a0 s u'l & =S} d'
TRunszoufiduiiu 105.19 Sad-42Tug (378.68 kJ)mumﬁaﬂmm

a

a :, a { ° ~ :’ i o
Aawravesiwdsndealdlunisilesnsn vinanudeuvestingingiemesnuim

F4

Thiwdsazas Taeldss I duaniuninudey
me(ly =Ty =m,L

Tas  m=wravhnsii (kg), m = pv= 976.025k—5;x 0.002m> =1.95kg [22]
m
c=nanuanusousumzunsingi (3.98kJ [ kg -°C) [23]

1 ¥
T, = gaimguisuduvesiingd (60°C)

= Y

T = gaungugan

Y q
£ 4

my=wyathuds (kg)

14
1Wwvoathingn (—4°C)

L= mm%’auuv]qmaanﬁﬁaaumawml‘i’uﬁa (334.8kJ/kg) [24]
1.95%(3.98) x (60 — (—4)) = m, x334.8
m, =1.48kg
- sl ludanveslorniu= me(T, —T) = m,L
=1.95x3.98x (60— (—4)) = (1.48x334.8)
=496.70 kJ
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Uszinsmwaounseii lernIu(Efficiency)

= [ 1]

1 [ Aq ¥ 1 o L= a oo g @ o a
ﬂ@]'é)ﬂi']ﬁ'}]u5314'3']\31"1’(1\1\3']1!W1%1Uﬁ3uﬂlﬂdﬂ1§ﬂ1LlﬂﬁﬂiﬁJ(NﬁGlﬂmf’V]) AUNAINIUN

Yy a = 9 1 Ca @ :J <3
Taunszuy (wdsnunseliunglnsaliaie lussuuuasndsnunintiuddae)
Out

Eff. =——x100%
In

49670
378.68+496.70

=56.74%

x100%

4.4.2 PANUAURINNUTTEINS
A v o v . a < [V ) )
MIAHANINARDINANNAUMATIUITEINTNA AA 152500 70 pm TuA%Tia 2 Wisa
= ] a g v J @ & 1 §
I unssouliauty 141.45 Sad-dalue (509.22 kI) Fslianieoiiqa

r
a

¥
) = gamglisuduveaingh.(60°C)

!

Tae
g A

T, = gaungiganieiiions vacuum auaNNAUATH (26°C)

g =Sq 9 A o Qs PN
- Woa U 1$189111M 3 vacuum IUAIWAUAIR = m,cAT
=1.95x3.98x(60—-26)

=263.87kJ
A 3 dy 9 o (] :’ <1 o LY a (=]
esnnludunouiisg vacuum Tuwdeudunisldaiuds ildgunglianaaSunn

u

A ) o 1 zg =S aqg Y 1 = g Yt =+
e limsfiiuand s 15199auud 1vivacuum ptuaed lavag Lildargungiiianasnin

J q
HIULUY

ar ~ ar | 4 @ { :l [~
- wasnui ldmdntlaflugaanma dsnunldnmiudalaoase)
¥

ET

T, =gangiivosthnefifleanuduncdl (26°C)
T, = gunpiigameveningi (-4°C)
=nmcAT
=1.95%3.98x (26 —(—4))
=232.83kJ
S NRIUIWARNUAUMA LT TMAUNR = 263.87k] +232.83%]
=496.70kJ
a 3’ d a9 Y o =) & a
Amavesiuandedlslumsileaniu (Feanasnindu)
232.83=m,L

232.83 = m, x334.8
m, =0.70kg
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e, =2 100%
In

_496.70
509.22

=97.54%

x100%
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= d °
4.5 wamsaasizrivazdszaiumlyaelunisiiau

lumsnageunissitleansy Tdusenulumsfifau 1 au amnsadilesnsy’ld 2

= 1 3 o o 3 { [ Y a {
Ansdonss Taoldwdeau Wil 1267.20 Saddenss Annusi5ev 60 pm luiasiiaf 2

) ¥ s
Wesmualdldnunsesiuas 5 ade ez 317 54 awrsovsuivarldselunts

o " a A & o = Yo dy
MU (VINAaAs) Lagszozmauuveunseai leaniulaasil

o < a Y vy ° d' (7] o
4.5.1 mamsapsizvitazdszfuaiyaelumsiau Aanuduusseamadng

1. AunuAei(Fixed Cost)

1) AudoN3IA1 (Depreciation, DP) AAANTD131A1 DP U1 Straight-line method

1 ] » 9
DP =(P-8)/L Tasnmuouniesi leaniu () iy 7293 1an yammnveanouilody

U9 10 a0 10% 19931 UAT 09

1 9
Tasnimveunsosi leansussuugaanna J5eazidon fail

[ 9 o
- 8910 + vewos

4 o o
2000 1IN (S1auAToId szl - TIvee

) 1 & W 4 (Y ar 4
ginsaidunfudunTossniuds lifunenes = 3990 - 1990 =2000)

- Pressure Gauge

500 Un

- ¥A04 Stanless + 1UWA Stanless LUV 1 3500 VN

- 1uwWa Stanless 413117 2
- MBI
- A10819
9 1]
- 99610

d‘ [} <4
‘i'J?JT]ﬂ'ﬁlleﬂiﬂQ‘ﬂ']ll'E]ﬁﬂﬁJ

1000 UM
196 1
80 1N
171

7293 U

'ﬁaﬁugammmmm%"m (S) =(10/100)x 7293 =729.3 um

Audons1A1 DP = (7293-729.3)/10 = 656.37 umaail

Ky A v oA . NS _ 1 A
2) aenilievsoA1de Joma (Interest or investment) AnANde lome

[P+
2

3
aaiuande Jomanel 1=

i d'o w dy v oAy, A ar 1 A
00 Tasntdmualisnsnenidlensil ) iy 2.375% aoll

(7293+7293) 2375 oo oo\ i

100



&)

36
smAunuasfinetl(Fixed Cost) = AudousIn (DP) + RCRIRIL6))
= 656.37+95.26 1ol
=751.63 vneoil

2. dunuutsAu (Variable Cost)
1) A11395nEN
- An1end199mm 10 vmdean 1981 6 van Ty 17 Fadiu 10x6x1=60
VMDY

! aa A o 1 Yo a o
- %0 Inuiiegaseess 80 uindenasa 1941uau 2 wasa lu 17 Amihy
80x2x1=160 1naell

2) 'l
v £
- MFvemestuloanivuazdalsvausisoviudusige Fudeslnd
s

0.105 ATaSad-4 Tua m Wi wineas 2.9780 vin Tu 13 F199m 317 S Fuag 5 a5e amduan
Wiy 0.105x2.978x1x317x5 = 496.60 1 maes)

] b3 1
- MinTescugungd Juiddealnih 0.002 AlataddaTue a1lwfmiavas

] [y

29780 vIn Tu 1 I K197 317 Su Juaz sase aaduarivA vy
0.002x2.978x1x317x5=9.44 11ns0%)

¥ S Ey '
- A uieduings Aunldoddnih 0.44 Aladad-5Tue a1 ldfmuaoas
29780 u1n 1u 1 U #1911 317 Ju Yuaz sase amdua I dfva Sy
0.44 x2.978%x1x317x5=2076.86 11nasil

3 - i v
3) ANNNZA 30 YImaeans 1es1mau 0.5 805 i 13 $91u 317 54 Suas 5 9 aadly
30%0.5x1x317%5=23775 1naeil

J :’ =1 1 a v 9o a k) A o Qs @
4) A9 1.35 vanaon lansu 1931w 5.5 Alansu i 1 3 19w 317 Su Suaz s
ase At 1.35x5.5x317x5=11768.63 umdeil

. v
5) andiaia 18 vinaed lansu 145 mau 0.43 Alansu Tu 1 31 B 317 Su Suaz 5
8
aFa fAmi 18x0.43x1x317x5=12267.9 11mdol

) o 1 a o o = [y 2l o -9} s
6) Aundewia 5.55 vmasn lansy 1981w 1.1 Alanswy T 15 191 317 50 Suaz s

A5 Anty 5.55x1.1x1x317x5 =9676.43 U wsos)

¥
7) AUWVEIAU 45 1INA0100 nFu 1E5 1 12 5 Tu 1Y Be1u 317 Sy Juaz 5 A A

i %xl2xlx3l7x5 =8559 1MADi)
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v
8) MuNaa 38 Aeaas 19811491 0.75 a3 Tu 13 19 317 Ju Suas 5 ass aadly
38x0.75x1x317x5=45172.50 vl

9) AuNfioUsSgNT 12 umeen lansu 19511421 0.005 ATansy Tu 15 ¥ 317 Su Su

a2 5 A% Anl 12x0.005x1x317x5=95.1 Umaoil

Fauuinls = 114117.46 vmeol
[ 3

a 9 Y] A o a o P o ' ow
ﬂﬂﬁlunUﬂ’licl‘lfﬂulﬂﬂ)\m’I‘l@ﬁﬂiw Iﬂﬂi?uﬂunuﬂﬁ'ﬂﬂﬂﬁunuwu!lﬂi Inuy

=751.63+114117.46 =114869.09 unaei

a d a TQqQUY ° a v o Y a
4.5.2 namsaanzitezlszmumiynelunsihnuianududnussemadng
Tumsnameunsesiilosnsy 1Fussam lumsUiaem 1 au mursailosniuld 2
a v z Y a @ J 3 ~ < a a oA
ansenie Taoldwdenn Tui 1570.14 Saddenss HanuS5eu 70 pm lusiawiiaf 2

v 1 Y
Wetmualdldauniesiuas s nse Yaz 317 54 awsodlssduaileselunts

b
=y

o 1 a A d'l o ~ S}u;
WU @ Maenas) nsssszsnadunuusuniewi lesm3y1da
a d a 0 A °
wamiunTznmazdszdivalyaelunisiinu
1. Aununaf (Fixed Cost)
1) fUTousIA1 (Depreciation, DP) AARUABNIIAT DP 41U Straight-line method
¥ . » ¥ b
DP =(P-$)/L Tavsrmweunsowitlorniu () iy 9219 1 yamanveunseuiiodu
9 10 ma9 10% voITIA AT
Aﬂ' o =) r=} =) Q dy
Tagimveaniesh leansussuugaanna iseaziden sai
vy . ¢ A o d
- g9l + vewas 2000 11 3R nATRIduIIgY - TImved
A : @ @ q a Y 1 o
gunsslaumnfudunsoseniuds Iffunemes = 3990 - 1990 = 2000)
- Pressure Gauge 500 U

- YANY Stanless + 1WA Stanless LUUA T 3500 VM

- luwa Stanless LLIVT 2 1000 119
- N899 196 UM
- 98819 | 80 UM
- Zode 17 1
- ﬁuqsynpmﬁ 1926 11N
swsmveunserinlonniy 9219 UM

ﬁqﬁuyaﬁwmmmm?m (S)=(10/100)x9219=921.90 um
Audous I DP = (9219—921.90)/10 = 829.71 11m#ei)

3
2) aenilievIonnde Toma (Interest or investment) Anando Tona
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_(P+S) i
2

3
[ YY) 1

[ 3
x— TagftmualvisasinonidensilG) I8y 2.375% dedl
asuauaslomassll 7=

(9219+921.90) 2375

n

2

=120.42 el

100
v a1 a oA : ' g
TINAUNUAINABY(Fixed Cost) = AUTONTIAN(DP) + fnoniDe)

=829.71+120.42 unsod)
2. ﬁunuuﬂsﬁu (Variable Cost)

=950.13 UMa0ll
1) AMigesnm

o e dage o 500
- andiunlsnvilugaanae —

132.27 vameeaas tu 1 9 e 317
Su nlderit 6 Surenseay 0.3 8as Aalu 132.27x2-L % 0.3x1 = 2096.50 U
Ao1)

1NADL

¥
' o 1 o a g
- mmmﬁwmu 10 1na U 1%%11.1314 6 IR 11 1 ?J Aty 10x6x1=60

- 1T IAUNBYATOYTY 80 1mdenaen 194113y 2 naee Tu 13
80x2x1=160 vnaedl
2) 11 1w

a

aauilu
29780 u1n 1u 1

- Fuewmesiulonnsu Fuldodlndt 0.11 81a3asn T A WA mileas
0.11 x2.978x1x317x5=519.21 1mdail

v
U 1911 317 Tu Juaz sase amduar i sy
y1n 1y 1

-1 wgaygnana Fudes v 0.03 Alatad-92Tue a1l iiaeas 2.9780
0.03 x2.978x1x317x5=141.60 wmdol

v
U 1971 31794 Juaz 5ad9 amdudr WA 1Sy

- 14aih FunlBes v 0.0068 Alasad-42 Tue ' lWfhuuaeas 2.9780 1m
Tu 17 e 317 T Juag 5 a5s Aadlua dumify 0.0068 x2.978x1x317x5 = 32.10
Y maeil

29780 U1 1u 1

0.0036x2.978x1x317x5=17.00 Umaesl

] . ¥ . "
- Mdin3eserugangl Aunldes Wi 0.0036 Aladnd-52Tus a1 I fhmioay

¥
U h191u 317 Ju Suaz s ase amduar WA i85y
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b4 Ed
° =

- Mmuieduingd Fuldoa v 0423 A1a5ad- 49 Tus a1l muaeas
' ¥
29780 v1n lu 1 U K197% 317 Fu Suaz 5 a9 AatduarIvA sy
0.423x2.978x1x317x5=1996.61 umnasil

3) AN 30 Vndedns 1951191 0.5 83 Tu 13 Frerw 317 Sy Juag 5 a5 aadlu
30%0.5x1x317x5=23775 vnsoil

' 3’ =4 1 A e Yo a o a o [ o
4) A 1.35 nmaen lansu 1531mau 5.5 ATansy Tu 1 3 %ew 317 50 Suas s
¥
a7e Andiu 1.35%5.5%x317x5=11768.63 11nds]l

5) mmma 18 vmaefi lansy 1931mam 0.43 Alansuy Tu 1 % vh911 317 S0 Suae s
ﬂﬁq Aautly 18x0.43x1x317x5=12267.9 1neied

6) Aundeuiia 5.55 Vmden lansy 1951191 1.1 Alansy 1113 911 317 4 Suag 5
)1
a59 Aadlu 5.55x1.1x1x317x5=9676.43 1w el

s/
7) AN 45 18100 A5N 1951u0u 12 053 Tu 13 e 317 Su Suae 5A59 A

iy %x12x1x317x5=8559 NAvi)

v
8) Auwan 38 umanans 19514 0.75 a5 11 13 9w 317 Sy Tuaz 5 a59 aadlu
38x0.75x1x317x5=45172.50 U maoil

9) ANAABUTYNG 12 wnden Tansu 1451uam 0.005 Alansy Tu 13 e 317 Su Su
b4
az 5 A5a Anu 12x0.005x1x317x5=95.1 el

sawAunuiuls =116305.48 wmdeil
Aadunums Idenuniesiilesny TnosamAunuai LT uAuLls sy
=950.13+116305.48 =117255.61 u1meioil

a ¢ a 1qu1y Ay

4.5.3 wamsansztisazdsuiumlyaiaveunsoadumy

lumsnaaeuniosih lennSy IussmlumsUfiaem 1 au gunsailenndnld 2
= v 3 [} v o 3
anssenss Tagldnasan i 1267.20 Sadaenss ,

) v v

dWedmualdldamuaiosTuas s e Saz 317 Su musadszguaildsielunis
o LY =] d' 9 =3 Yo 4:?
MU (UNnRBaaT) agTzezmauyuveunsesi leansuldsadi

o d a 1 Y1 o

wamsAasieHuazdsediumlynelumsiau

1. AunUAIR (Fixed Cost)
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) Aufeusia (Depreciation, DP) AARUEOUIIA1 DP UL Straight-line method
DP=(P-58)/L Tasnmueunsosiilosndu () iy 4000 1 gmhmmmm%"mzﬁaéu
7 10 mie 10% veasrAUASDY
TaosnweunsesitlornSuduuuy 4000 11
ﬁmfuy’aﬁwmmmm?m (8)=(10/100)x 4000 =400 uwmn
Audonsien DP = (4000-400)/10 =360 vnaell

¥
2) aonlononude Toma (Interest or investment) Anfd e Ton e

P+S) i 4. . R .
I =uxm TaenfmualisnneendensilG) msy 2.375% ao5]

»

2
sutusdeTomanei) 1= (1000+400) 2375 _ 52.25 umnaeil
2 100
TIAUNUASTIAR)(Fixed Cost) = AuFous1A1 (DP) + Mmonidie()
=360+52.25 Umaeil

=412.25 1 aed)

2. Auvpuutls A (Variable Cost)
1) A111395nH1

o

- 11189910 10 Umaevae 1981uan 6 van 1 1 3 Aeuslu 10x6x1 =60
VINADY
2) a1l
- FusimesilulernIuuazdanudroniuduids Sualdeswih
0.105 ATa¥ad-4 Tus A nlfhwsidoas 2.9780 v Tu 15 vhaw 317 5y Suaz 5 afs Aaduen
Ay 0.105%2.978 x1x317x5 = 496.60 11ndeil

¥ F U v
- Mhnsessmgavgl Funlfealnf 0.002 Alaadsalus s lifhmiiavas
i
29780 u1n lu 1 U H197u 317 4 Juaz sa5e aardud 1 IdAunigy
0.002x2.978x1x317x5 = 9.44 1Ao7

’ v E4 4
e | - ldauReduingd Funlfes v 044 Alavad-52Tus A lWhmiooaz
b
29780 u1n lu 1 U f191u 317 Tu Juaz s afe dadudrlddunadu
0.44 x2.978x1x317x5=2076.86 wnsedl

Y s’
3) ANNeh 30 DAeans e au 0.5 Aas Tu 131 v 317 Su Suaz 5 ads saisly
30x0.5x1x317%5=23775 1vs0d)
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1 3’ I~ T A Y Yo . o I Al o @ ar
4) MUNIUE 1.35 umaen lansy Jdwau 5.5 Alansy Tu 1 3 B91w 317 34 Suaz 5

asedmilu 1.35x5.5x317x5 =11768.63 1o

b1
5) ahata 18 vnaen lansy 1991991 043 Alandy Tu 1 3 ¥heu 317 Su Suas 5

A543 Aol 18x0.43x1x317x5=12267.9 umeaoil

v A [~ L= a Yo a @ Al o o %)
6) AUNABINA 5.55 VAN lanTy los1uau 1.1 Alansy Tu 19 ¥erw 317 51 Suas 5

Asa Al 5.55x1.1x1x317x5=9676.43 11meedl

s
7) AA81AU 45 UMae100 nSu Md1uu 12 05 Tu 13 vha1u 317 Su Suaz 5 ass Aa

i %x12x1x317x5=8559 VIR

s
v 1 a o a A o [y ] FYRR-N <]
8) AUNTA 38 VINABART 1591147U 0.75 a5 T 15 Fr91u 317 Su Suaz 5 ase aaiy

38%0.75x1x317x5=45172.50 1101l

\ L) Q’ 1 = o o = ar ! o s 2
9) AunABUTANT 12 vmaed lansy 14510 0.005 Alansu w11 vhaw 317 u Su

Az 5 A59 AR 12x0.005x1x317x5=95.1 Umeoil

TIAUNUALILS = 113897.46 umeell

o

a 9 9 A o = EY ~ £y o Y
Aanunums Idnunsesh lernsu Taosaudunuasisudunuiunls shdu

=412.25+113897.46 =114309.71 1nsol)

= T a v 1 o a A a
mslnssrdeduludenamululasimsaisgdesmmruihinnunanaaindauds

' 8 o 4 ] ¥ a {
dunuarsitunhls iedlunTesaelunsdadule 9afumu (break-even point) fioaiis1eld

Q 9

v @ 1 ¥ A o [~ o = 4 9 o a 4 v o d kY
WMINUIIEDY uuﬂ’e)m‘litﬂugmﬂ N1TAATICHIAAUNU LﬂuﬂTi'ﬁLﬂin‘Hﬂ?ﬁJﬁ?\lwuﬁ‘U'ﬂQﬂu‘Vlu

9 9 q

9 o a o = ]
51014 uazwad lshdTnamangadieg
1
m3samaaunulasmsmen
(3 Y kY =
ivualn C = aunusanlumskan
v o
F = AunuAsi

V = dunuulsiu
o d' = d' 9/
N* = §1uiindafigaquyy

9 q q

1
o b

N = $umsnaniigalas

v = Aunuuilsiudeniie

R=511d
p = 9AIYADH UL

auyswlumswan C=F+V (5.1)
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V=vN (5.2)
=3 Y
Wldh C=F+WwWN (5.3)
51014 R =pN (5.4)
uag N* = F/(p-v) (5.5)

v
= a

e N* WhnfSuaiiganandunumned annsouaaslddensl

namuaaimsInsizvgadumuveanseaninsamienan

AunumINan(um)
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ajinanismaans

v r 1
L vinmamannzdesduiimmzan (anudu) Sundosin lernsununldssuuns
0 g & oy d o g ' T S S o YA
mANUIEURIAUNANUANgYRIMAIUnU A NNAUTIInfigainSosausaild de -
a o & g ~ 4 1 o ~ @
725 Anawasien Fulluanuaunsogeiigaiesninhins s suumsiinmeiuianusy
qq;nunmﬁﬁﬁmwuﬁuﬁqﬁmmqmﬁaﬂsumeummm%zﬁw‘hmdqwa“lﬁ'qmwn”ﬁaﬂmatinsam‘%'a

= 'S a 4 [
2. VINNITAUATIEUNNAUAATTAS WUTIATL*, a*, b*, ﬂ'ﬂllﬁﬁﬂ IaZ Total soluble Solid

@ 3’ aa 1 o 1 g’ ad o I~ o a o
vesguantavenhnziudu mlndifiestuinn wrasinihnediinmndusaasulunsi

3

=S oA v Y v & g g 1w a 12 ¥
'lﬂﬁﬂillllﬂmﬁJJUﬁﬂ’Nﬂ'lﬂﬂTwc[ﬂmﬂEJ\‘]ﬂ‘u“INL‘IJ‘LlNaﬂﬂ@fﬂi‘ﬂﬂﬁ’t]\i’J'l’)ﬂ'ﬂﬂ‘ULthlWﬁﬁE]ﬂTi

Q

{ sy a w 4 wa ] LY o
nJﬁﬂuuﬂmamﬁummamamwmmwamﬂmmuazmnﬂmauummmuwawmwwmﬂaéﬂlw
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