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1.5109  5.8167  0.3490  5,2507
1.4414  5,2496  0.3186  6.7807
1.4036  7.3856  0.2973  6.7954
1.5181  7.0841  0,3107  6.6836
1.6019  6.8428  0.3659  6.6361
1.5914  6.4917  0.,3439  6.5189
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3,2808 1.0653 0.8635 3.4401
3,4273 1.1065 0.8575 3.3029
3.5610 1.1311 0.8322 3.2688
3,4373 1.1078 0.9016 3.6081
3.4455 1.0955 0.8815 3,1192
3.4402 1.0401 0.8793 3.1787
3.1162 1,1289 0.8265 3.4461
3.3113 1.1618 0.9158 3.5479
3.4442 1.0993 0.9670 3.4572
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1,3367  3.5323  0,5615  4,3452
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1,4916  4.3439  0,4844  5,1314
1.3469  4,3026 *0,5891  4,3679  6.6712  2,9007
1.7179  4,4133 *0,5293  3,6352  5.3558  2,3776
1.6111  4.3321  0,5065  4.5836
1.5083  4.2869  0,5965  4,4127
1.4859  4,0316  0,4972  4.7639
1.4624  4.1165  0,5375  4.6496
1.2701  4.4374  0,6280  4.4305
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f%*g;éﬁi\‘\\\sfffi\ 19 25 28
T 0.3241 0.2973 0.4596
fa ' 5.4800 6.7954 7.4614
i@ 1.4414 1.4036 1.4812
f@ 5.2490 7.3856 7.7853
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i@ 1.3895 1.4036
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fu 3.9586 4.7599 5.6988
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- 1.2701 1.3088 1.7179 1.6111
fa 4,4374 4,1873 4,4133 4,3321
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Afmin=fmin_TE1yg—'éﬁ9 Afmnxﬂ= 0 l 2 . ; ‘ T é ' ll‘) tmin)
fmuzm"' fﬁ j"j%—éao ﬁﬁmﬁg E % Q 9 %%&g%@i&{%:ﬁ:kbwﬁ

R R 8 RHORRIH TN
ERLREENTSBRERAGEN FHEANSEREETE), mRERA L AREN A%
FMIER D RO R B T E SR BRI, T ARTRNIPTRLO Bk s
FLL TR R A 0 R R T B 4 MR B E T,

FA 4 PR B AL TR BIE R S RREENESMREMER 12—15 T R, T/
TR E 218 EE R WRIRZTEE Z W,

®12 BUDHRBEIEHLREEENTIRE

e (9 Tem TWES Tew TWES
T?&( C) T(C) (OC) i%%(%) Tm(OC) TE(OC) (cC) ﬁ%(%)
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~

3.0 106.,7 52,1 57.1 9.6
3.5 103.4 56.0 42,7 - 24.8 108.7 62.2  66.4 6.8
4,0 105.4 64.5 51,9 19.5 111,1 70,6 77.3 9,5 °
4.5 107.5 71,7 61.5 14.2 112.6 78.2 84.1 7.5 °
5.0 109.4 78,7 70,2 10,8 114.1 84.2 91,3 8.4
5.5 111.2 84,2 78.3 7.0 115,1  89.7 95.4 = 6.4
6.0 111,68 89.3 80,2 10.1 115.7  94.7 97.8 3.3
6.5 113.0  93.3  86.5 7.3 116.6 98.6 102,2 3.7
7.0 114.0 97 .4 91,0 6.6 117.8 101.6 104,0 2.4
7.5 115,0 100.4 95.9 4.5  118.6 104.6 107.5 2.8
8.0 115.5 103.6 97,7 5.7 118.8 107.,3 111,0 2.5
8.5 115.8 105.6 98.5 6.7 118,9 109.0 112.4 3.1
9.0 116.6 107.5 102.6 4.6 119,0 110.6 112,.8 2.0
9.5 117.0 109,3 104.4 4.5 19,1 111,5 113,3 ' 1.6
10,0 117.1  111.2  104.9 5.7 119.2 113.0 113.8 0,7
10.5 117.5 112,0 106.6 4.8
11.0 118.3 113.,3  110,0 2.9
11.5 118,7 114.8 111,7 2,7

T : Twe TERARME iAo B R R, Tamwy A Bk B A
"RH=0,6640—0,0039, . Afpinlll = foull =724 H — 4L , Afnaxfl = foaxB — 7.45 3 H
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#1383 BANENEELBRKSSEEENESRE

g oy Tan DUBEE cy Tam Tﬁi?ﬂi‘]@ﬁ@i

iy Tw(C) Tm('C) "Iy BHRE Tw(C) Tm('C) "5y BIRE
(%) (%)

1,0 46.9 30,1 29,5 2.0

1.5 70,9 54,7  58.8 7.5 64.1 48,8  50.3 3.1
2,0 87.2  75.1 78,9 5.1 80.1 69,0  70.0 1.5
2,5 98,2 90,0 92,5 2.8 92,4 84,5  85.2 0.8
3.0 105.0  99.7 100.9 1.2 99.9  94.6 94,5 0.1
3.5 109.7 106.6  106.7 0,1 105,6 101,8 101,6 0.2
4,0 112.8 110,6 110,6 - 0,0  109,3 106.9 106.1 0.7
4.5 115,0 113.4 113.4 0,0 112,4 110,8 110,0 0.7
5.0 116.3 115.3 115,0 0.3 114.,4 112,9 112.6 0.3
5.5 117.8  116.9 116.9 0.0 115.5 114,8 113.9 0.8
6.0 118.9 118,2 118.,3 0,1 116.9 115.8 115.7 0.1
645 119.2 118.9 118,7 0.2  117.1 116.9 115.,9 0.9
7.0 119.4 119,2 118.,9 0,3 118.4 117.8 117.6 0.2
7.5 118,9 118,1 118.,3 0.2

';il (Afminm =fmin -3.40 ;‘lg-——éﬂ, Afmnx =fmaxﬁ -3.40 %ﬁ —48)
RH =0,0872+0,0043%

R4 PNBEEIEELREEENTSRE

; oy Tom DARE ] oy Tan Wllﬁﬁf

o) Tw(C) Ta(T) ‘() E%ﬁ% Tw('C) TE('C) (o) E%ﬁ%
(%) . . %)
2.5 102,0 81.4  68.8 15.5 98.1  64.4  58.0 9.9
3.0 107.2  92.9  83.0 10,7 103.2  77.0  72.3 6.1
3.5 110.9 101.1  93.5 7.5  107.2  87.2  8.34 4.4
4.0 113.5 106.7 100,7 5.6  110.2  95.4 91,7 3.9
4,5 115,1 110.8 105.1 5.1 111,88 101.2  96.1 5.0
5,0 116.0 113.1 107.6 4.9 113.3 106.0 100.3 5.4
5.5 117.0 115,1  110,3 4.2  114,4 109,0 103.3 5.2
6.0 118,3 116.3 113.9 2,1 115.2 113.3 105.1 5.6
6.5 118.9 117.3 115.5 1.5 115,5 111.2  106.4 6.0
7.0 116.6 115.2 109.4 5.0
7.5 S 117.0 115.7 110.5 4.5
8.0 o 117.6 116.9 112.1 4.1
8.5 : 118,7 118,0 115,1 2.5
9,0 118,8 118,7 115,3 2,9
9.5 : 118.9 118,9 115.6 2.8

#¥: RH=0,4472-0,02701
(B Afm;n = fm{n —-4.46 ;J -——?B., Afmaxla = fmulﬁ - 4.46 /J ;J —48)
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\ T (C) Tm(C) (Y %ﬁm% T(C) Tr(C) BN %wugb%
(mia | (%) O T
2,0 95.2 40,9 39.5 3.4
2.5 99,2 53.4 53.4 0.0 100,1 49,5 56.2 13.5
3.0 103.9 65.4 67.0 2.4 103,7 58.8 68.4 16.3
3.5 107.5 76.4 80.7 . 5.6 106.8 67.1 78.6 17.1
4,0 110.6 85.6 90.6 5.8 108.5 75.0 84,3 12.4
4,5 112.4 92.6 96.3 4,0 110,5 81.5 90.8 11.4
5.0 114 .4 98.7 102.4 3.7 111.4 87.6 93.9 7.2
5.5 115.3 103.7 105.3 2.1 113.0 92.4 98.9 7.0
6.0 116.8 106.8 109.7 2.7 114,2 97.1 102,5 5.6
6.5 117,0 108.6 110.4 1,7 115,1 100.9 105.3 4.4
7.0 117,9 111.2  113.0 1.6 115,2  103,7 105.8 2.0
7.5 118,0 111.8 113.4 1.4 115.9 106.,5 107.9 1.3
8.0 118.4 113.,3 114,5 1.1 116.8 108.2 110.4 2.2
8.5 118,9 114,7 115.9 1.0 117,3  110,7 111.,9 1.1
9.0 119,0 115.2 116.2 0.9 118,1 111,8 114,0 2.0
9,5 119,0 115.4 116.3 0.8 118,7 113.3 115.5 1.9
10,0 118.9 114,9 116.2 1.1
10,5 118.,9 115.2 116.2 0.9

#: RH=0,5321-0,01571¢
(F Afminﬁ =fmin@ -6.,26 H—i, Afmaxlﬂ =fmaxfﬂ —6.26 # b3l —4)

oL, BN E i SR TS AR, DUREE RS A A AR, 435I
D 74 B B S WM A TR o S\ A BT AE S W B AR AR AR PRI, WU P o A A
LA T B9 B o s A gt il RN 10— 14 R . AEFRTI41, BB A Bk 6 p A 1 AL
T 48 10 660 TV 74 R A B R, 7 ST BT 4 o8 e A Tt 4R e A — R VB PR R B X R IR B

e
T —'lza
: RH = 0,072 0,027 ¢

° 2 8 6 8 10 “tlmig) n

B 10 D458 HE sk 5 M 4w 500 60 B Ak oh B e A o %




22

o4 k2 T S F B OF AR

27T A

ER BT EAROERERORRGERY, WEAREEREERDNIET TIUE RS RRE
EREHRRE, B4 RS aRNERRERBEERRA, BOXFRIELR LRAFR,
NTFENERY, RUHESRERAD B R0E R R 52 BB & /RN
WRRE, RRIETERH, FF _MERNEASRETEE R R ER ) I 0 E & & S5
BERRE, FREATUNESREL LRR ZHTSRERABIERIERE R ENEZ,

.8
Dy=Ta
Tl".'rﬁ'v,_ s

. RHe0,5321-0.01578
8 ;
[} . -

1

L 1. .__1’ 1 1 1 1
[ 2 4 3 3

h 2
10 t(mia)

B 11 BaF sk Mnlf K6 B 44 5 die o &

A 12

ok R L.
OIRATILINE it RE A, .
DEEREIRARURAY  RE !

- : P . 1 N 1
2 4 6 ar w10 t(min}

70 S AW A 52 00 8 AR A 5 R Bk i B



%3 M A% BaeidsioBhyodspmn 23

Ty BEIBERGAEMAER
.Y SHREEk A I AR

LS AL 2

L

3 ) 1 3 N [ e 1 i 1 -
3 : 6 8 10 Hmin)

B 13 B3k fAalie E A6 E KL &L w R &

A1 SUNEHS R
G108 UREREAL IR ER

2 B

P} - 2 ) . PR SO} 2 .
2 ¢ 6 8 T 10 tain)”

B14 FHRAEKMRAALZAIRALILONEHE

# (1A

AXEHNUET DR BESNOBEEMG HOERSEESE I, [ H, EEME, W
TN HRENE, B, EFENERNBHNERSESE . (H BIET 45




24 - R eI rFrEFR - F74

BERESREEERRMNESSH, HETEINGEENREE, SNE, BE, X2/
Rk AR ERIF AR ETE 10% DL, [Elktﬁ\“ﬁﬁzlif*s‘cﬁmﬂlﬁﬂﬁf?#t%ﬁ{aﬂ%uﬂ FH
T2 4, WIRABRDMIZERZE,

BRI ENE AT ERREE . ENHED, Bam:éﬁ‘?fﬂ T 3 FpEkH BB
ey

BTG ML, RH=0,0872+0,0043 ¢

BEBE R Y, RH=0,4472-0,027t

3 Y%, RH=0,5321-0,0157.¢

ARIEIET ERERER TR N FHEE R TUEG S SREENHHEE, RI
ﬁﬁﬁ@]TIEr}m‘M B A SREWSEATH N %, W8T EmEREEENEES, BHT
HEHEZNNEREETRNERAEEENTLFTRBEREM, WXRRENEMEN,

| B
LERERAEP, FHTRELIEEFEALELTF, HARFTELLT, HFEFLIFGHHF

Po BLYFRSABIEMFHATH I ATERBTENTREN, AHLAHNEHL
Jife e AR E TR ARE |4 :I"ka £ H, iR,

L %% X W

[1] EAL.CS—RBEREBREBYADH. %%%Ijk%hiﬁu No.3, 1985

[2] BX$E.CC—83RMIRIELEIBEI %%%Ik&&?#&, No.3,1986

[3] REH..ARBEERLERNERNRE. ER5KETI, No.d, 1986

[4] ZEHE.Ball ARBEEHIEBNE.RHEEBTI, 1985

5] HiER. %?ﬁ%ﬂwﬁmﬁﬁ’%ﬁ&ﬁﬂmf‘ﬂ% BIREREBRT R % 5%
B BwAHC4 1986

[6] BT HaREkBELVREMAER. %ﬁﬁﬁé%ﬁ%hﬁﬂa‘rﬂ%ﬁf%#aﬁﬁ&*?&%.

1986 o
(7] BT aREBIVHEHAR FHRTEERAR L Z& G T EWRES.
1984 '

[81] ZRE MR ALEBEEARH R, 1985

[9] BREB.IRPELAB.THBRTVZHEH X, 1983

[10] R, BEBIVER.ARLZ2CM BT IR, 1983

[11] 5. REBIWFE. ARAEYR . BITL AR, 1982

[12] REK2E.LTRE.CFID o

[13] EHBL IV ZREE. BRI NIAEER, RIENEFIHOTEE.

[14] Mauric R, Berry Jr and Joe G.Bradshaw,1982
Heat penetration for sliced mushrooms in brine processed in still and
agitating retorts with comparisions to spore count reduction,J,Food Sci,

47; 1698



%38 BRAF: BREEFELLLREARP A LBAETN 25

[15] Hayakawa, Kan-ichi,1971,Estimating food tempera tures during various
processing or handling treatments, J,Food Sci,36: 978

[16] N.K.lenz and D.B.Iund.1971_.The lethality-fourier number method,
experimental verification of a modelfor calculating temperature profi-
les and lethality in conduction-heating canned food, J ,Food Sci,42(4);
989

[17] Hicks E,W,1961,Uncertainties in canning process calculations,Food
Res,22; 473

[18] David H,Hernoon,1971,Population distribution of heat rise curves as a
significant variable in heat sterilization prccess calculations,J,Food
Sci.36: 299

[19] Maurice R,Borry,Jr,and Roger W, Dickerson,Jr,1981, Heating charac-
teristics of whole kernel corn processed in a steritort,J, Food Sci, 46,889 ‘

[20] Trudi Smith and Marvin A,Tung,1982, Comparision of formula methods
for calculating thermal process lethality,J,Food, Sci, 47; 626

[21] Thowasohlsson, 1980, Optimal sterilization temperatures for sensory
puality in cylindrical coutainers,J,Food Sci,45; 1517

[22] Stephen H,Sprinak and Robert C,Wiley 1982, Comparisions of the
genearal and Ball formula methods for retort pouch process calcula-
tions,J,Food Sci. 47; 880

[23] Hayakawa,Kan—-ichi, 1970, Experimental formulas for accurate estima-
tion of transient temerature of food and their application to thermal
process evaluation,Food Technol, 24; 1407

[24] Ball,C,O, and Olson,F,C,W,1957, Sterilization in Food Technology,

(251 Mcgraw-Hill,New York,J.Hiddink,1975, Natural convection heating of

liquids with reference to sterilization of canned food,
i3 5 W )]
fm B AR ARG & f &

f MBI B AR A £ {8
fan  BEINRGERET EETER A { &
foe  BIINI R US B R {E
] i=(T-TO/(T,-T,), WEHET
jm EEARONEET

i BHHBERT

RH  1g[(T,-T@)/(T\-Tw)]

T BE(CC)

Ta  BEREREEEE(C)

Tw  HHRAREC




26 ‘ A B BRI YFRFR W7 A

T, frihEniiC

t R (4350

tn HHERGh R EITTT X R RN R ()
a BEKFT |

Estimating The Central Temperatﬁres in Solid
of Canned Food Mixed with Solid and Liquid

Gao Fucheng Lu Zhnxi Huang Funan el al

Abstract

Thermal characteristics of canned food mixed with solid and liquid have
been discussed, The central temperatures in solid and liquid of canned food
are measured by type CS-2 temperature information processor, A computer
program has been developed for calculating thermal parametefs j and f va-
lues which are used to describe thermal ’,process. Therefore, a group of hea-
ting curve equations of solid and liquid of canned food are established.
Reduced equation of both solid and liquid equations are also established,So
are central temperatures in solid can be estimated by these equations, Per-
cent error of estimated values of the central temperatures in solid is smal-
ler, So a better method about estimating the central temperatures-in solid
has been developed in this paper, A proper thermal schedule can be estab-
lished in the canned food {actories,

Subjectwords, Temperature information processor, Reduced equation,
Thermal schedule, '




