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RESULTS OF THE MEASUREMENT OF THE RATE OF HEAT
PENETRATION IN PROCESSING CANNED MANDARIN ORANGE SEGMENTS

Heat penetration into canned Mandarin orange segments in syrup was measured by using
No. 5 can (Japanese can name). The heat penetration curves obtained could not be represe-
nted by a single straight line, but a irregular curve with two broken points, on the semi-log
paper, showing occurrence of change in the heat transfer mechanism from the one mainly by
convection to the one mainly by conduction. One of the cause of this change of the heat
transfer mechanism seemed to be ascribed to the phenomenon that fruit segments gather
together upward tightly each other, getting buoyancy as temperature rises.

It was suggested that the formula introduced by Schultz and Olson, and modified by
Kaneko should be modified as shown in formula-9 in order to make the formula adaptable

to the change of j-value with vertical position of the measurement of temperature in a can.
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£ 1 3 By ATEDBEEFENEER (SE—ERERER)
. | |
a&mhﬁ%! 1] 2 ] 3 1 4 ‘ 5 6 ’ 4 8 im 3
BosE i . 43 63 | 47 | 48 62 33 | 29 42 46
[ of OT ‘©@T _G7F ©T 6T ©r er or R
) oo T T T e e O T e T o O T
0 150 150 150 160 | 150 155 | 15.5 | 15.0 15.3 - 64.7
2 725 61,5 710 700 710 81.0 567 | 68.6 69.0 310
| — | — -
4 85.5 81.6 85.0 | 84.6 ‘ 8.2 9.2 747 8.6 8.2 158
6 91.4 895 9.0 8.8 926 934 843 9.0 9.3 9.7
8 94.0 928 93.0 917 | 947 943 900 | 938 930 7.0
10 93.7 941 944 932 ‘ 95.3 95,0 | 93.0 945  9%4.2 538
12 94.6 949 949 | 938 952 952 046 94.8 948 52
g ‘,_,,,_“~ s S —
14 9.2 9.4 952 946 954 953 048 9.2 9.2 438
g
“ E3ll l WT
16 58.4 | 61.0 | 57.5 | 61.0 | 59.0 48.4 | 64.0 | 60.0 t 58.7 | 53.7
-y — Buite S e I_ P,
18 410 | 41.3 | 386 | 414 | — 317 443 | 410 | 39.9 | 34.9
20 31.5 | 30.0 | 29.5 | 30.3 | 30,0 24.0 | 34.0 | 31.5 | 30.1 | 25.1
127U R = 44E5iRE =100° ¢

CT = AHLEE
W1 =%HIKDIRE=5°C
flsEDH =19344£2 §10H
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BB AEE 1 2 O 2|
L:: S 4 ;;y / 20 41 40.5
IR () cr o °c crT o °C (62 AN ¢ cT—WT  °C
0 10.3 11.6 11.0 89.0
2 76.0 78.0 77.0 23.0
4 88.5 89.5 89.0 11.0
6 93.2 94.0 93.6 6.4
8 95.7 96.2 96.0 4.0
10 96.8 97.4 97.1 2.9
12 97.2 97.7 97.5 2.5
14 97.5 98.0 97.8 2.2
- #H cT—WT
16 55.5 56.0 55.8 49.8
18 38.8 38.8 38.8 32.8
20 30.2 30.0 30.1 24.1
WT =6°C HlsEiy = 193445 2 H 12§
% 3 3 By P AHEOMREEFRENEMAR (E=0HAIERER)
B »AES 1
R £ B X 42
IEGRE (53 cr °C RT—CT °C
0 13.2 86.8
2 72.3 27.7
4 89.5 10.5
6 94.8 5.2
8 97.2 2.8
10 98.0 2.0
12 98.6 1.4
14 99.0 1.0
& H) T
16 42.5 36.1
18 26.0 19.6
19 | 22.0 15.6
Ml5Ery = 193445 2 A 131 W1T =6.4°C
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L7=2s» T log (RT-CT) / (RT-IT) % 7=i3 log (RT-CT) & hn#ia t & OBIGRe 4 13 15 &
BHTIRTCTH B, BHE, HOEKICT, Jackson & Olson (O i1k 1 %m bentonite clay ¢ susp-

ension TEEDHHEE, WIhd, BIEHEAZLTIEEZRLTWS, FLTHh LS hEHITTEL

—2.303t/fh . .
Tu=je 4 e ARNEATE 5, e (2) ExE LT
i=1 43
Ed
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2. 303’ —f—ﬁ———"A"\‘/;— T t E 5 j =
= A,V 1 V.,
fh=2.303 B 'S r c S r 62
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{7 d) W52 52802 bREATHHEEZ B,
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# 4 3 HryPAFED th (57) A 2P A RT =100°¢C

=2 B O ® B fh thy thy
1. (8AFH) 6.4 | 14.3 4.8
2 (2AFE) 3.2 9.2 33.5
3 (1 » A) 4.4 7.2 13.4

BAATIRIC X » TEVERE DT b AEFEOMERI & fh & OIEERAYBIFRICD W ik Schultz and
Olson (1938) @ % L O°&F (194148) @ 2H U T 525, & ZICRidld = # > [EFE o il h i o
I3 cEMRL O TR L S REERITEA TE V0T, MERIPZEIUE T ORERNIC D W CEHLICH]
YA L DIENE b,

mRDX (62 76

Vv _ ah ( ah >
Basg= S B 2 < ) a+h
an.

3 [ _
=T< h> L3
bAfETIra=3.73; h=7.6 THH1bH

o 3 _ah >2 3 <373X76 =4.6951
fhc“(<a+h =74 373+76>

¢ =4.6951/fh

Conduction OEED kK /b »C ¢ ¥ BEGBEEERERHTLHIEE L, £ 5 © th oFfEs
LENFND ¢ OHEETEARBERIDCESTHEIELND

# 5 : I HVIPAFICISY B C (cm?2/min.)
PAE =55, RT=100°C

§% ¢G=46951/th
=4.6951/6.4 (o=4.6951/14.3 (g =4.6951/48
! =0.734 =0.328 | =0.098
C4=4.6951/3.2 Cg=4.6951/9.2 ‘ (5=4.6951/33.5
2 =1.467 =0.510 | =0.140
(1 =4.6951/44 (o—4.6951/7.2 3 (g=4.6951/13.4
s =1.067 =0.652 : =0.350

cs DOfEEI T DLW EA R L,y X5t (convection) i X A2E D BEIN#YRE (conduction) iz X
BEDOBEEICZELL T2 ENBEDLNS
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W% couduction DYEHICISIT B EFAKEIC LTk DELXHELTCAHBER6DC & FFEENED

M
b,
#£ 6 : IHvPAECSII S k (cm?2/min.)
k=d2 . fn/fh = 3, 59
- n/ 92509/t
k,=3.9259/6.4 | k,=3.9250/14.3 kg =3.9250/48
1
—0.613 ‘ —0.275 —0.082
k,=3.9259/3.2 ‘ ko =3.9259/9.2 ks =3.9259/33.5
2
—1.227 | —0.427 =0.117
ky=3.9259/4.4 | kp=3.9250/7.2 ke =3.9259/13.4
3
=0.892 ‘ =0.545 =0,293
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BOEBRT ] oMBErLIbBT i>1 0k 5 Bbh 3,

AHIE BT OHE I EHRIEP I 2 A PERIC & 2 8o e B 0%Ie, DL EOFFi % %
LU TEE I, DTORESY Lk,

h= ] o&ma z =M]REMEEERLE L

. h-z
j= o €83

ERE, ZoBI%A Scnultz & Olson B L OE&FiIcd 5K (2 K ART

_ BS 1
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FHBEFRSE 2B LR CIHFER AT b, DuicizflilkIh T, o e X 3 b
DO bEMEEIC L 2 BGTICIES T 23D Th 2 2 E 33D bk, T b 2 OFESE D #igh
i3 3 ADEME TED S, IBEGTE OB RIREEZ LA (KE T 2 B iR O Z WD S T
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ik, fh 2% 13.4~48 £ 05 5 5 i WEL 2o ic /e B, F Ao, 0.293~0.082cm? /min &
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i LD X 5 B O ICHBEOBE It E 2R LTV 5,
FROBESEES BAH T, B L, NIEHIC L 2800 ZEWITH 5 L SIEL DN AREE
E 2R DWE W Th » Tk, IBGHRIC L 2 NEB T O FBEDHRDLR S L 57O
H o Ty TLAELEBMEEOPF LB IO, Thnb Lo EEH ik, SfERicC X 220t
BHI VLS ENREVAOBEEERAS K IR, LEALOHERNCHETEN COKKE
WHAHBRT 22 ik %, MAMEFEO TR T, U EERe, 1 E CREPIY» A<
FLTWiePARB AR L€, BT KE 2 X WIS U 2 b i 2852
BENEZ TRMARE LT, Lo bEFORGEWIERD [HE] OIS S NE~DZD A
CEEZE UM 52 L HEETE 5,
FEED X 5 Ao O & AR & O EICERE N S InEBRR IS W T A B X h B IRS T, RESET
Pasteurization O EH2 5 2 ick T, FAEBEIC L 2 FEOEF2HEF 25 2k
WT, HELLHDTRHARVWDT, [ 2EiREIe, NEBETRKOR EEEERZHE L
T BETLADERLMEANMEEIN 2 L5 T 52 EAFETH R EEZLDRE,
HEEHEE COMET, HNOEELh 3 [ 2> |HEOLS>RbD TR, b2, &E
MEEET ZHEH T, DLOHE, EEETH B,
RAEDEROIIABHGROBEAIZD DT E, TNICTHRBEMET Ly, £ e b7t o Ty
L O IRNTAERSWREC A O, A BAOR LHEMEM SIRL T 30T, TERICK Y
AEAOWEBR L OER BINT I 5720, [ ORI 2FEELE2 L 0
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FEMBOEILICL 3 ] DEOELICHEIET 2 X 5UTOLSKED L EXRE L,
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_< h—zi e—KV r
u= h
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h
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MDD LI Tk » Ty BEENO T 7=0.5, .otk j=1, forxdFrejrl
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