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, toPressure Gauge
Tube to Temp.
R . Controller and Recorder
7 Y ’///////
kR
%‘ |3 it% Gum Packing
. g 4 ‘7//

"

] - Thermometer

Glass or Polypropylene Bottle

Fig.1l. Bottle used for Measurement of Temperature and Pressure

Table 1 Theoretical and Measured Value of Pressure (kg/cm®) in Glass Bottle at Various

Temperatures.
Theoretical Value Measured Value *
TemN LA + + % %
60 0.30 0.34 0.41 0.29 0.32 0.41
70 0.46 0.51 0.62 0.45 0.50 0.62
80 0. 67 0.74 0.90 0.66 0.72 0.88
90 0.%4 0.03 1.27 0.9 1.02 1.23
100 1.31 1.43 1.76 1.32 1.43 1.72
110 1.78 1.92 2.37 1.79 1.92 2.32
120 2.43 2.63 3.23 2.45 2.62 3.15

B: Filling ratio of water in the container
% :Volume of glass bottle : 640ml
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Circurating
g_rﬂHeat Exchanger]) water
Temp
Strainer Controller
Pump ﬁ]
Drain

Fig.2. Diagram of Apparatus for Measurement of Temperature and Pressure

in the Container

Table 2 Theoretical and Measured Value of Pressure (kg/cm®)in Polypropylene Bottle

at Various Temperatures

Theoretical Value Measured Value *
Temp(Te. * 3 % " H +
60 0.27 0.27 0.27 0.26 0.28 0.25
70 0.42 0.42 0.43 0.40 0.42 0. 40
80 0.61 0.62 0.64 0.60 0.60 0.58
90 0. 88 0. 89 0.93 0. 88 0.90 0.90
100 1.23 1.26 1.31 1.22 1.25 1.28
110 1.68 1.71 1.80 1.70 1.72 1.78
120 2.33 2.38 2.49 2.31 2.36 2.43

pB: Filling ratio of water in the container

% . Volume of polypropylene bottle :545ml
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Termpeiature
B+ Filling ratio of water in the container

Fig.3. Relation between Temperature and Pressure in the

Container (Glass Bottle)

) i Theoretical Value L Measured Value
k -
b2 ,
=73
\
20 L
n=¥
101 5
~—60 80 100 120 ~T80 80 100 10,
t
Temperalure
B: Filling ratio of water in the container

Fig.4. Relation between Temperature and Pressure in the

Container (Polyplopylene Bottle)
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B: Filling ratio of water in container
Fig.5. Relation between Pressure and B-Value at 80°, 100° and 120°
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Fig. 6. Dummy (Glass Bottle Model) used for Controlling

Temperature and Pressure
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Steam
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¢ }— Differential Recorder
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Ejector
/n &
Steam
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Level ] 2 Coolin
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water
9 2 eal Exc.hangeq) Temp.
J Controller
. Stramer
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Fig.7. Diagram of the Experimental Sterilizer
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8. Diagram of Procedure for Operating the Valves

of Experimental Sterilizer
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200ml  500ml
Bottle  Bottle

A 15.0cm  19,0cm
B 6.0 7.5
C 4.9 6.0
L 0.09 0.11

Fig.9. Figure and Size of Polypropylene Bottle
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Table 3. Measurement of Pressure (kg/cm?) in Dummy (640ml Glass Bottle, #=%) and
Chamber at Various Temperatures (120, 500ml PP Bottles in the Chamber)

B: Filling ratio of water in the container

Steam and Air Water spray Water Bath
Temp. Pressure Temp. Pressure Temp. Pressure
(Dummy ) (Chamber) (Dummy ) ( Chamber )|(Dummy )( Chamber ){( Dummy ) (Chamber)| (Dummy)(Chamber) |(Dunmy) (Chamber)
51 88 | 0.52 0.50| 57 100 0.70 0.68| 50 8{ 0.5 0.45
w | 78 100| 1.00 0.98| 75 108| 1.08 1.05| 79 99| 0.98 0.95
§ 95 109| 1.49 1.40 | 90 115| 1.48 1.40, 99 104 1.50 1.45
& | 108 115| 2.00 1.96 | 106 119 2.08 2.04 | 110 113 2.02 2.00
_?5" 117 120] 2.50 2.48 | 114 122 | 2.50 2.45 | 117 119| 2.52 2.48
§ 120 122 2.72 2.70 | 120 124 2.85 2.82 1120 1221 2.77 2.70
= 120 122 2.77 2.70 | 121 124 | 2.90 2.85| 120 1221 2.79 2.72
121 121} 2.77 2.70 | 121 120 | 2.80 2.80 121 123| 2.81 2.80
g 119 102| 2.52 2.48 | 119 113| 2.45 2.40 | 120 108 2.50 2.48
§ 112 751 2.00 1.95 | 116 771 2.00 1.95 | 115 85| 2.00 1.95
Q;D 104 68| 1.50 1.45 | 105 60 1.43 1.43 | 106 70 1.49 1.42
% 92 60| 1.00 1.01 90 50| 0.9 0.92 | 9 55/ 1.03 1.00
S| ™ 491 0.50 0.52 | 80 471 0.60 0.62 | 74 54| 0.5 0.52

Table 3 XU Fig. 10 1273 F & I IZHIBGARTIIRNGERL VLR U ESRNEBETLEVWEL R L
TWwb, &2, BEZIHVT, MBUBRETIIERNORE A DOHE, ENEEILIL TF
TNEIE1.48kg/em? 73T WHELGBRRTIEFE U < 90° THEMNEE 1350°, FH{NEI0. %kg/em® & 57T,
BRI A790° & 5 LAY, MNEGEFE & HELBFE T30, 58kg/em2 DEAZRYH 5 N iz,

—fRIZ, WHRAOKDOEY &, KE EOREKROEFIZHT SN 5, [N ROBE, Thbb,
EARNBEDOHEE ) T, NMBBRETIIAOBIEILEVEELRT, ZOKRELT, &
FERO L 12, BHBNEE L L TKRDBRESHIE L TV ABATIE, KOBEIZHETAELVLE
WEHENERRT 21k 3,

7z, WELEFETIE, B ’%%av\m;ﬂzko)(mf%»ﬂfcm‘&jwr Fig. 11 » 5BEENF OB,
bbb, MABRTIIENEEBNOREZORENIKEL, BEZEIEOE, T4bb, BipR
TIREBD W EXGh b, 4, RELZEERE, FREIEBNELY ME:wEL:EIé]Eﬁé
NBEIIZEREFIL TV B A, SEHTIE, HRNEIZO. lkg/om? LIATCEWE 5 L

BEBNOBESIIZOVWTIZ 4 FATICD E[ERFIZENE Utk 72, R L BRIETIR J:&T D
B IREZENZD 5724, 100°LIETIE 5 LI EDEIERT, iﬁf*%#‘lﬁ@’(% BEZIZE
PPEBOERI L o 2o BEEE, KEETIHMEIZLPREENIITILALRD S NTRES AT
BIFThrEEZLNS,

BREFEDOBEIZD ZET L, Fig. 1025505 & )12, R & BRIETIIGEN LB ERE
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Dummy: 640ml glass Bottle, g=

B: Filling ratio of water in the container

30 &) w

Fig.10. Changes in Temperature and Pressure with Time by Operating Experimental

Sterilizer as Specified in Fig.7.

(120, 500ml PP Bottles in the Chamber)

Dummy: 640ml glass bottle, =%
A: Filling ratio of water in the container

Fig.11. Effect of Temperature in Chamber on Pressure (kg/cm?) in Dummy

(120, 500ml PP Bottles in the Chamber)
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Fig.12. Diagram of Experimental Sterilizer which was designed to control the
Internal Pressure by Filling the Tank with Tap Water
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WP TRET H - 70 WTEK, KIBETIEOTNG120°ORE A THTH - 7,
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EEELTERORED DY, [EEHY ThLBE LEAVHSERIESE VAL HEE Z2 A,
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Fig.13. Diagram of Experimental Sterilizer which was designed to control the

Internal Pressure by High Pressure Steam
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Fig.14. Changes in Temperature and Pressure with Time by
Operating Experimental Sterilizer which was designed
to control the Internal Pressure by High Pressure Steam

(120, 500ml PP Bottles in the Chamber)
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