% 34 B 2 )
201842 A

00D & MACHINERY

Vol.34,No.2
Feb. 2018

DOI:10.13652/j.issn.1003 —5788.2018.02.011

ODREBEAEREEAR

Study on the Compressibility of Potato Residue
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Abstract: A large amount of reusable potato residues were obtained
from starch production, and its compressibility had great effect on
the production process selection and the design of equipment. The
compressibility of potato residue was experimentally studied, and the
stress-strain curve was measured and regressed. The results showed
that the potato residue experienced three stages of being loose, tran-
sitional and tight during the compression, and the parameters,
related to the compressibility, were obtained, such as bulk modulus
and specific energy consumption. In the study, the compressibility
and energy consumption under different compression rates and differ-
ent feed quantities were also analyzed, and the results indicates that
potato residue could have good compressibility until it was

compressed to the transition stage (the density is 750~1 150 kg/m?®).

E&WB :NE N HRBEESTH (45 :2014BS0319) ; WE il H
A X S AL R 2 T 0 H (G5 NJZC16402) 5 Py 54y
EREN N - - E|

PEB T A - i, 20 ST T B R 4 Be U A

BASEE S8 3CR (1981—) . B G2 Al K YO -
E-mail: wenbingwb2000 @ sina.com

s H#:2017-12-08
50

This was due to the low pressure and low specific energy consump-
tion. When potato residue was compressed to the same strain, the
compression rate was related to the pressure, specific energy con-
sumption and the feed quanity. Therefore, compressing to the
density of transitional stage and adjusting feed quantity could help to
improve the compressibility of potato residue, both for increasing
production efficiency and reducing energy consumption, and its pre-
treatment process would be optimized finally.

Keywords: potatoresidue; compressibility; bulk modulus; compress-

ion density; specific energy consumption
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Compression equipment with closed mold

Figure 1

for potato pulp
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Figure 2 Stress-strain curve and fitted curve of

compression test using potato pulp
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Figure 3 The variation of modulus ratio in compression

test of potato pulp
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Figure 4 Relationship between bulk modulus and

compression density
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Table 1 The strain, compression density, bulk modulus and specific energy consumption of turning points
in stress-strain curves at different rates
JE 4 e 5/ o1/ o2/ Ki/ K2/ U/ U./ Unax/
(mm e+ min=1) ° (kg-m*) (kgem )  MPa MPa  (Jegh)  (-ghH  Jegh
10 0.571 0.700 766.693 1 063.281 0.099 21.573 0.030 0.088 0.131
20 0.589 0.690 801.627 1 060.730 0.064 35.823 0.022 0.058 0.158
30 0.591 0.688 804.579 1051.437 0.058 36.269 0.021 0.054 0.181
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Figure 5 Stress-strain curves at different compression rates
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Table 2 The strain, compression density, bulk modulus and specific energy consumption of turning points in
stress-strain curves at different feed quantities
Mt/ o1/ 02/ K./ K,/ U,/ U,/ Umax/
g °! © (kg * m %) (kg * m %) MPa MPa (Jeg™H (Jeg™H (Jeg™H
100 0.521 0.641 853.932 1 140.303 0.070 19.006 0.022 0.056 0.072
300 0.530 0.644 870.936 1 147.527 0.093 17.986 0.009 0.022 0.025
500 0.505 0.644 826.550 1 149.000 0.096 14.326 0.007 0.016 0.018
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