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Influence of air supply parameters on the freezing process of mashed potatoes
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Abstract: In order to investigate the sensitivity of freezing time to air
temperature and velocity, and analyze the variation of the freezing
conditions and freezing time of mashed potatoes in different
locations, a three-dimensional unsteady numerical model was estab-
lished. According to the thermo-physical properties of mashed pota-
toes, the process of the temperature decreasing during freezing was
simulated by Fluent. The unevenness of freezing conditions and time
was obtained under different air velocity-inlet and temperature-inlet.
The results showed that the change in the percentage of air tempera-
ture-inlet had a greater effect on freezing time than air velocity-inlet.
With the increase of the air velocity-inlet, the unevenness of the air
velocity around the mashed potatoes increased, and meanwhile the
unevenness of the air temperature around the mashed potatoes de-
creased. The variation coefficient of temperature among mashed po-

tatoes and the unevenness of freezing time firstly increased and then
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decreased with the increase of air velocity-inlet, and they were mini-
mum when the air velocity-inlet was 6 m/s. Under the same air ve-
locity-inlet, the in-homogeneity of the temperature around the
mashed potatoes is inversely proportional to the air temperature-
inlet. The experimental result showed that the simulation data was in
good agreement with the experimental data. The relative error of
freezing time was 3.27 % , and the average absolute error of tempera-
ture was 0.79 K, with the root mean square error of 2.11 K. These
results reviewed some characteristics of the freezing process of
mashed potatoes without packages in an air blast freezer, which
could provide a reference value for the optimization of the equipment
and technologies for the freezing of foodstuffs.
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Sketch map of food and freezing room
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Table 1  Thermal physical parameters of mashed potato
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Figure 2 Freezing time under different air

supply parameters

A2 FTHLFE 4 AR R KGR E T . D42 H RN E T
I 1) i 326 JXU R J32 0 8 Jom v 0 /0  HE KU 3 KB 6 m/s LU
VA R o U0 /N 1 O BE A o 36 XTI B ARG ¥ R I 1) B % XL
S JEE P18 K00 T 9K /0N 4 W B AN

PL 6 m/s.243.15 Ky 3k off , 1 550 WU B IR 1) AR
Pl ¥ PR B TR 5 0, DL T 3. 7 306 XU R B 14 BT A S
FEL P T 9 08 %o 2 R e ) 09 5 il B K (it 26 A 7580, T L
Hin 28 A4 R AR AW A K 5 XU A IR X ¥ W B ) 4 5 W 25 B 3%
N IR B BEE M R ih &kt T V2.

Tﬁﬂ@fﬁ 6 m/s B B Z =25 mm i 1f 7 & 3 53
M B W 4. B F P9 HE 4% 55 U8 B B 2% XU i B B O [
PLBER 1 ﬁFQ%@%%E‘Ji&%W#ﬁ-@ﬁ% 2 HED £ e i v
R ORI B 2 SO IR A D HLEE 1 k2%, S 808 1 HES
BEPRETE 2 DR R A B, K wHE D
FWRN T A VR RN DL g, IR 5. PIHES & F e T
4 VRIS [ 1 2 {8 o DR 19 18 0m T 9 /N » RUEEB 3 6 m/'s DL
PIHE S5 4% 3 U 1 ¥ U B I 22 (8 B AR S 7348 Ak 5 7 7] — XUk 2%
PR 3 XU B AT 7 HE T 48 3 D8 1) ¥4 R B ) 4 2 /)N
2.2 AELBENAHAESN

T SE AV VR AR R S ) A B S S T A

0
-80 -60 -40 -20 O 20 40 60 80
FERIE Y RN
Changes of air parameters/%
B 3 3 A ST & ) A 6 m
Figure 3 Effects of changes of air supply parameters

on freezing time
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Figure 6 Effects of air supply parameters on the unevenness
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mashed potatoes with the slowest freezing speed
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