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Development and Experiment of the Casing Freezing Concentrator

LI Yinxing, CHEN Dong, YIN Longsheng, XIE Jihong
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: A new type of refrigerating concentrator was developed, which has the advantages of good adaptability,
convenient parameter regulation and no easy wear. The mathematical model of the casing freezing concentrator was estab-
lished. Under different working conditions, the changes of the freezing velocity with the temperature of the feed liquid, the
temperature of the carrier fliud and the thickness of the ice layer were calculated and analyzed by controlling the temperature
and the flow rate. The R134a casing freezing experimental device was established, and its working characteristics were stud-

ied. The results showed that the rate of solute entrainment could be reduced by controlling the liquid concentration, the liquid

flow rate and the thickness of the ice.
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Fig.1 Working principle diagram of the casing freezing concentrator
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Fig. 2 Relationship between icing rate and ice thickness
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Fig. 3 Relationship between melting rate and ice thick-
ness
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Fig. 4 Casing freezing experimental concentrator
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Tab.1 The main parts and measuring instruments of the
experimental apparatus and their functions
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Fig. 5 Relationship between solute entrainment rate and
liquid concentration
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Fig. 6 Relationship between solute entrainment rate and
liquid velocity
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ice thickness



2018 4 12 H

PR, S BRI B AR LIRS © 57 -

F 7 AT P Rt AR B D2 J5E B2 3 T
R UK R BEAR RIS Rk B sy | ¥ JoJenty R
MR

4 & iE

ARSCHIT 1A AV R MR A S 0 B, PR
B AR R 25 DK P2 UK 2 JREJEE RO 28 RE TR
JEE , Bl vk BE Bl IR R FE (R A LR AT TS
B, B a BEAT T SRS, S5 RRT  UKIZ IR BERTS
URANRE DK R A E 20, JUR B HIAE 0.5 ~
1.0 mm; S0 PR E RO | K2R, AT
WA T 10105, A3 7™ i i o 5 AR BB 2058 3% 1Y
NaCl K% 8, BHRFLE N 0.1 m/s | IKJZJEJE N
0.6 mm I , ¥ By R AP 7E 0.3% LA,

B S VR AR5 B R HARAL B IS RS, 5
SR E TR, UL | U R TG 5 B 4
. JE— 2T AR SCTE LR BRI B A, X ok iy
AT PR T JRERIE ST

SE 3k

[1] Sahasrabudhe A B,Desai R R,Jabade S K. Moddeling

[2]

[3]

[4]

[5]

[6]

[7]

[8]

and simulation of a freeze concentration technique for
sugarcane juice concentration[J]. Applide Mechanics
and Materials, 2012, 110-116:2768-2773.
AL, IV, IV TR, VR URVR AR B R 0 I 5E ik i
(3. JPaEE Tk, 2008 (3) = 9-10.
Miyawaki O, Liu L, Nakamura K. Effective partition
constant of solute between ice and liquid phases in pro-
gressive freeze-concentration[J]. Journal of Food Sci-
ence, 1998, 63 (5) : 756-758.
XN SRB R AR AR AR BT AR - LT e R vk
4 [J]. OB Tlz, 2001, 4 (6) : 35-38.
&5, WU B S R SR (D], X
HE REBRHRAE, 2008.
Y. Ve VRV AR R B R S5 A SRS (D] R
HE REBRHERAE, 2000.
BEAE Y. Y URIR A B A CIE S 5 RESE (D] AR M
AR, 2012,
Nakornsri S, Suntivalakorn R, Thanutwutthigorn K. Per-
formance improvement of tubular-ice making machine by
reducing the feed water temperature with shell and tube
heat exchanger[J]. Applied Mechanics and Materials,
2014, 564:298-303.

SR ¥ F

(E#% 52 )

(6] XUHBZAN, Whmile, EAEDE, 45, AXHURTIR 20 B £ PR -
IR I RO (7). 3 BRSO S 4 A RF
Jiz,2015,36 (6) : 635-639.

(7] W¥e, m3OR, REL. BHAEE S EEEE C, h i
HAMERIBTSE (7). BARAL T, 2015,35(12) : 147-150.

[8] @ B¥, £i&ME, B, 5. HA R Ak 5
W Z A RSy B (0], AL THERE, 2014, 33 (B4 1) 1)«
85-88.

[9] LeelJ,CholJ,Kim D M,et al. Separation of tetrahydrofu-
ran and water using pressure swing distillation: Modeling
and optimization [J]. Korean Journal of Chemical Engi-
neering, 2011, 28 (2) : 591-596.

[10]

[11]

[12]
[13]

[14]

[15]

Bt 2e e, 2R, AR DR IRZE IR A A 2 -2,
FE—KIAW ], Rk 5ER ,2003,23 (1) : 21-24.
Filid , dkA%. B BRI B A& B K 0.1% JEK
ZEELT). AL T4, 2009 (8) - 23-25.
XIFML. e (M]. deat fb2 Tl i hrt, 2001.
Mg, 84k =, SR, 5. (L T#2% M]. 3 .
Jtst: fb2E Tl i ikt , 2010.
ZRUGTE, ER, 2K . MO AR 2R U pE 5
FHEBSARTT 1], b2 Tl 5 T A, 2009, 26 (4) -
342-346.
PR, SR, T, S BRI S S R A I K BT
[0, BARAL T, 2005,25(10) : 54-56.

HERE: ALE



