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Real time ice packing factor measurement through electrical conductivity
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Fig. 1 Flow diagram of slurry ice making
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Fig. 2 Effect of salinity on conductivity
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Table 1 Slope a at each temperature

Temperature [°C] a
-2 0.7135
-1 0.7392
0.7716
0.7969
0.8239
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Fig. 3 Effect of glass packing factor on conductivity
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Table 2 Average of GPF, with different glass bead

Model number Average
ASGB320(38~53um) 84.18
ASGB60(250~355m) 80.01
FGB20(710~1000pm) 78.24
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Fig. 4 Conductivity measurement method
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Fig. 5 Ice packing factor measurement result

4.4 #%=
HTAE—=XERNTHELNIZGPFyN AT Y —T A 2D
IPFERICHE ST, o 7Y o 7 HRDIPF L 10wt%EL EoZE
NEUE., 22T, BRbIck s s, EEREKFRITRTO
RAZE W RRB L NS ZEBRFHEEINTNBEYD, ZoZ k
kv, I AL =X LKRADENT, HEROL TR
RoTWhEEZLND., 22T, R(6)L Y ke [Sm]iZoON
TRERATS L,
B —100k, ;
fer = IPF[wt%] — 100 @
L%, ko[S/m], IPFIwt%]DExMANDE, STV s
EAToT2 & X OEDIREDOEE LK PR E D, EBRPICHIE
U 7288 R [S/m]ITKRL FIZ L o The MO HEBEBRMET L
TETH D0, KBTIZ X DEBROK FRa[-]1Z,
a= kiT_ 1 (8)
LB, ®6 LV, IPF =1vol%¥4 7z W EERIT 1.59%K T
LTRY, HEROETFTERRN 100%, T2ROLEERN O &
72 % IPFy1362.89v0l% T 5. [AAEIZGPF[vol%] & EHERD
KFRIZOWTRD D &, X7 X YGPF = 1vol%7- v &
FIX 1.26%K FLTEY, GPFy,=79.36vol% & 725 . IRl
X 0B L 7= GPFy=80.01vol% & FEFIZITVMEZ R L TW5
ZEMS, BEROIEKTRNOIPF ZHMT 5 Z L NTHET
BB ENDOND. £z, IPFyL GPFy 1T 17vol%DE W)
HY, THZLSTIPFENEL EEZOND. - T,
AZ ) —T A4 ADIPFHIETIX, IPFy = 62.89vol%% 5
NS 5.
0.1

t — —y =-0015912x
.

0.1 ; ~ E
02 F % .
[ )
03[ =,

04 ; 5

Conductivity decrease rate [-]

05 k J5AN A

_06AAxxlAxxxlxxxxlxxxxlxxAxlxxxxlxxx

Ice Packing Factor [vol%)]
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Fig. 7 Effect of GPF on conductivity decrease rate

IPFy = 62.89%vo0l% & W& oY% 7Y 7 FR o
IPF[wt%] % #iih, & /v 5 OIPF[wt%] % fitdh & U 7= Bk
RE2X G IRT. FRMEE LTHEBITY 7Y v 7 o
IPF 5 +2wt%DEEZ R LTV A, A TR HANICIEE
TRTOTay FBWE->TWNDZ NG, BERLIPFD
BRAEB L IPF, O NEAERT A N TELEER
HNb.

Y
30 [ o /]
25 o6 ]

m? ° o4

Cell IPF [wt%]
dO
8%

15 eyl 1

10 ; xS ‘ E

0 5 10 15 200 25 30 35

Sampling IPF [wt%]
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