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Fig.1 Experiment flow

Tablel Experimental conditions

Solute Ci2H2,044, (NaCl)
Aqueous solution amount [L] 9.3
Atmosphere temperature [°C] 15
Concentration [°Brix ,(wt%)] |10,15,20,25,30, (0.93, 1.46, 2.05, 2.69, 3.41)
Solution flow rate [L/m] 10
Refrigerant temperature (ice maker)[°C] -10
Refrigerant temperature (storagetank) [°C] -1
Mixer rotation speed [min~!] 447

Measured particle size [um] Dy, Dsg, Doy, D3,
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A7 v — APEEE 10°Brix & NaCl £ 0. 931wt% T Dokhi 1
RORIFEEZK 2 1T, T ay MIFHNT —% 0%
EaRL, TT7—S—3FHT— & DK E MR E O &
~LT.

B2 a)IZ2WT, BA%GO053FIZ DoAY 50pum, Dso7S 120pum,
Doo7® 380um, D3, A% 100um& 72572, ZF OZ R ORI &
EHIT, Diold 50umfHiE &R, Dsold 100pma> & 200pmad
M ZZE8), Dol 400pum7> 5 500um O ] & FEL ) S HE N,
D3l L% 100umT—E L 72 o7z,

X2 b)IZ2WT, BHEAO0S3FIZD0 78 100pum, Dso3 350um,
Doo 7% 690um, D373 210ume 72~ 7=, Z D% EHF ORGHE &
& HIT, Dipld 100umfFiE &R, Dsold 350pum7> 5 400pm
DT, Dgold 680pum»H> 5 720pmD B TRIE 6 R —7 &
720, DyplIB X E 200ymT—E L o7
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a)Cy2Hy, 045 10°Brix b)NaCl 0.931wt%

Fig.2 Ice particle diameter and change over time in each aqueous
solution with a mass molarity of 0.325 mol/kg

A 71— ZPERE 15°Brix & NaCl J2J 1. 479wt% T DR T
BORGEER 3 I1TRT

B3 ) lZoWT, BAAAO4YIRFITD o723 50um, Dso7S 150um,
Dog7¥ 310um, D373 100umé& 7272, Z O OR%E &
E BT, Dol 50pumfHE 2R, Dgold 150um7> 5 170um®
&2 258, Doold 300um7> & 400umad[E THILA 6 3 e — 2
L0, DyplIBLZE 100umT—E & o 7.

X3 d)IZoWT, BIAE 04D 7Y 100um, Dsg7’ 320um,
Dog7¥ 610um, D73 200umé& 72 o72. £ O ORf%E &
E BT, Diold 100umfHEZHERE, Dsold 320um7>5 410pm
D %2, DgolL 610um72> 5 710um e [ CHAA 3 33 & —
7 L720, Dyl LF 200umT—E & 7o,
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Fig.3 Ice particle diameter and change over time in each aqueous
solution with a mass molarity of 0.516 mol/kg

A 71— AR 20°Brix & NaCl J2E 2. 096wt % T DR+
BORRFEZ K 412537
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BT, Dyl 50pmfHir R, Dsold 100umfhir & #E5%,
Dgold 120um#> 5 400pumod [ % BRI, Dy, idis L2
I0umT—E L 727,

B4 £)IZ2oWTC, BAEA0IFIZD, 023 100pum, Dso3 290um,
Doo 7S 500um, D32 190um & 72572, Z OB MR OR%E &
EHIZ, Dipld 100um T2 HiFS, Dgold 200um> 5 300pm
DR %28, Doold 500pmA 5 600umd % 288, DsyldE
X Z 190umfHiECc—E L 72 o,

800 T "
: o ® 0w
o8 1
e I " 2 oo-
T 0e + ow
600 - A 0% Jox
Es{n_... SURPRRSN SRR SRSRSON-SU FRN RS S— E s
= = ;
@ 40 @ 400 1 s
N N i
S 30 @
o o g u
o) o]
o200 3 2o 3 &
I & i
= 100 S i
@ | ! o 10 L L]
= * ’ = H
0 0 L i
0 2 4 6 8 W0 12 14 0 2 4 6 8 W 12 4
Time [min] Time[min]
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Fig.4 Ice particle diameter and change over time in each aqueous
solution with a mass molarity of 0.731 mol/kg

A7 v — AP 25°Brix & NaCl 5 2. 794wt% T DAL
TRORRE K 5 IRT.
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Z5W), Doold 400umn> 5 500um D[] 2 5L/ 8N, Ds,
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Fig.5 Ice particle diameter and change over time in each aqueous
solution with a mass molarity of 0.974 mol/kg

A7 v — APREE 30°Brix & NaCl JEJE 3. 592wt % T DK KL 1
PEDRRIFEAL 2K 6 127”7

6 i) 22OV T, BRAA 0 S3MFIZD 02 30um, Dsg?’ 80um,
Dgo?3 110pum, D3, 73 80um & 72572, Z OB ORI & &
BIZ, Diold 30umA T Z2HERS, Dsold S0umf it ZHERS, Do
WX 110um L 2 HERE, DypidB L% 80umT—iE & 72 o7z,

X6 )IZDWT, BALA0/7KFIZD 073 80um, Dso?’ 200um,
Doo78 400um, D328 120um & 725 7-. OB Of%E &
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& 258, Dogld 280um» 5 480umd ] & 28, Di,idd &
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Fig.6 Ice particle diameter and change over time in each aqueous
solution with a mass molarity of 1.253 mol/kg
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B IR B DB F B DORFZEAIT BT 2 EBRFE RN D,
FOKBHAR 0 4y TO A7 m— R & NaCl TONRKLTHE & D
BAtR & X 7 12”7

TMDIZHONT, RED EFIZEY, Dipld 50 pmflix%
oMM EE, Dgold 80umA 5 140 pmD [ TEE), Dool
15°Brix 72>% 20°Brix DET 360um2> 5 100umiZ A7~ 7
I, DapliB X Z 100umT—ETH o 7.

7TBIZOWT, BED LEFITEEY, Diold 110um> 5 60
pm D B WD, Dsgld 350pumAH 5 200 pmZ A, Dol
700um”A & 400 um?D A& P, DsylE 220pmA> & 150 pm®
& Lz,
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Fig.7 Relationship between concentration change and ice particle
size in each aqueous solution
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‘ Stainless heat transfer surface ‘

Fig.8 Low concentration ice film shape
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Fig. 9 High concentration ice film shape

ERED & &, KERERPOKIZET 52 & T, HMEH
D R THIHIT 28NS 2D 728, WU TH— 720K
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TR AR DOREHRIRNE TH D A7 10— (CpHp0q) &
BIE(NaCh) 2V > 7, ATV —T A AAERIFORE &
KRAEDEBIZEBRE TR L. TORENDEREI
RBINZONTOKRLTRAWMET 52 L 2572, FORER
DELL LT, ®BEIZRDIZON KK F-EAM/MEY
5 EITREECICE BDKEOELNEEL TWDHI L E
~LTE.

BEX#

(1) PHRBIT: AT V=7 A AL % T ARG IR EE
£ VAR S D AR ORIBEREAM, & A LB R PR
TR TP BRI S A 7 A T a— R &
+-7#32(2016), p30-52

(2) ATMEYE « BRI /KRR & O T2 K A O RN, &
1 TR K KB A e T 52 = — 2 (2021), pp.49-51



