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A Study of the Suitable Conditions for Salted Eggs Washing Machine with Polishing Cylinder

Brushes
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Abstract

The salted egg washing machine was developed having the structure with width of 60 cm, length of 100 cm
and 113 cm in height. The design of mechanisms in the washing process consisted of a screw conveyor covered
with dish washing sheet to transport salted eggs to the washing process and two nylon roller brushes with diameter
of 8 cm and length of 70 cm for polishing and cleaning the dirt sticking around the salted egg surface. The top of
the washing machine was sprayed with water throughout the process to promote easy washing. Three factors were
tested which included the speed of the nylon roller brushes, the volume of water used in process and rotation
direction of the nylon roller brushes. The resultant tests showed that the higher the speed of the nylon roller
brushes, the higher the performance of cleaning marl and the washing efficiency of salted eggs. The higher quantity
of water used to wash eggs affected the amount of chalk being washed and resulted in lower number of uncleaned
salted eggs but not significantly different statistically. The direction of rotation of the nylon roller brushes had an
effect on the percentage of uncleaned salted eggs after washing process. The best conditions of washing the salted
egg with the washing machine were the speed of the nylon roller brushes at 10 rpm, the volume of water to use
in process at 300 cm’ s and the rotating direction of the primary polishing roller brush in the same direction as
the secondary polishing roller brush which provided the washing efficiency of marl equal to 100% and the efficiency

of cleaning salted eggs amounting to 96.67%.
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Figure 1 Dimension of salted eggs.
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machine with rotating cylinder brushes.

Figure 3 The operating of salted egg washing machine.
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| Uncleaned salted eggs |

Cleaned salted eggs

Figure 5 Salted egg after the washing process.
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Table 1 Descriptive physical properties of salted eggs.
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Experiments Number of Samples Physical properties Max Min Mean=SD
Roller brushes rotating Weight (g) 102.33 88.2 93.53 + 4.329
in the same direction 180 L (cm) 7.17 6.1 6.38 £ 0.272

(RSD) Dmax (cm) 5.7 a.9 525+ 0.218

Roller brushes rotating Weight (g) 113.26 86.66 93.53 + 5.945
in the opposite direction 180 L (cm) 6.93 6 6.36 + 0.225
(ROD) Dmax (cm) 5.55 a7 5154+ 0.196

Table 2 The efficiency of cleared marl of salted eggs washing machine with cylinder brush in the same direction.

Salted egg before process

VOL  SORB Salted egg Remaining wieght The efficiency of
(ecm’s")  (rpm)  (samples) Weight of egg (g) Weigh’z‘;))f marl of marl (g sample™) cleaning marl (ecm) (%)
8 30 70.45+5.83 14.53+4.64 0.06+0.16™ 99.35+2.18™
250 9 28 69.46+5.81 11.80+5.23 0.10+0.28™ 98.48+4.53™
10 29 71.44+4.78 13.07+3.48 0.02+0.10™ 99.84+0.88™
8 29 69.38+5.27 13.12+5.94 0.04+0.17™ 99.44+2.12"™
300 9 28 70.84+5.07 11.88+4.68 0.03+0.15™ 99.70+1.61™
10 29 70.07+4.96 12.50+4.24 0.00+0.00™ 100.00+0.00™

Note: Volume of water in process (VOL) and speed of the nylon roller brush (SNRB).

Mean with different superscripts differ significantly at 5% by DMRT.
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Table 3 The efficiency of cleared marl of salted eggs washing machine with cylinder brush in the opposite direction.

Salted egg before process
VOL  SORB Salted egg Remaining wieght The efficiency of
Weight of egg Weight of marl

() ()

(em’*s)  (rpm)  (samples) of marl (g sample™) cleaning marl (ecm) (%)

8 28 69.73+6.02 8.89+3.55 0.13+0.33™ 98.48+4.11™
250 9 28 69.47+5.92 10.14+5.75 0.17+0.46™ 96.45+11.55™
10 27 70.00+5.11 10.96+4.57 0.14+0.32™ 98.34+3.72"
8 29 67.77+4.88 8.07+3.01 0.12+0.24™ 98.10+4.26™
300 9 29 70.40+4.90 11.15+3.93 0.06+0.18™ 99.46+1.66™
10 30 70.96+5.44 12.89+3.90 0.03+0.12™ 99.78+1.01™

Note: Volume of water in process (VOL) and speed of the nylon roller brush (SNRB).
Mean with different superscripts differ significantly at 5% by DMRT.

Table 4 The efficiency of cleaning salted eggs of salted eggs washing machine with cylinder brush In the same

direction.
Salted egg before process Uncleaned Broken The efficiency of
VOL SORB  Salted egg .
Clean  Unclean Broken salted egg salted egg cleaning salted
(cm®s?) (rpm)  (samples)

(samples) (samples)  (samples) (ucs) (%) (bk) (%) eggs (ecs) (%)

8 30 26 0 13.33™ 0.00"™ 86.67"

250 9 30 24 4 2 13.33™ 6.67" 80.00™

10 30 28 1 1 3.33" 3.33™ 93.33"

8 30 27 2 1 6.67" 3.33™ 90.00™

300 9 30 27 1 2 3.33" 6.67" 90.00™

10 30 29 0 1 0.00™ 3.33™ 96.67"™

Note: Volume of water in process (VOL) and speed of the nylon roller brush (SNRB).
Mean with different superscripts differ significantly at 5% by DMRT.

Table 5 The efficiency of cleaning salted eggs of salted eggs washing machine with cylinder brush in the opposite

direction.
Salted egg before process Uncleaned Broken The efficiency of
VOL SORB  Salted egg )
] Clean  Unclean Broken salted egg salted egg  cleaning salted
(cm?s?) (rpm)  (samples)

(samples) (samples) (samples)  (ucs) (%) (bk) (%) eggs (ecs) (%)

8 30 24 a4 2 13.33™ 6.67" 80.00™

250 9 30 23 5 2 16.33™ 6.67" 76.67™

10 30 22 5 3 16.33™ 10.00™ 73.33™

30 22 7 1 23.33™ 3.33™ 73.33™

300 9 30 25 a4 1 13.33™ 3.33™ 83.33™

10 30 28 2 0 6.67" 0.00™ 93.33™

Note: Volume of water in process (VOL) and speed of the nylon roller brush (SNRB).
Mean with different superscripts differ significantly at 5% by DMRT.
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Table 6 Comparison of principal componant score (factor scor) of all cases of combination of water volume and

rotation speed.

Direction Vol (cm’s™")  SORB (rpm) Zecm Zucs Zbke Zecs Factor score
RSD 250 8 0.38802 -0.37655 1.50129 0.24059 0.41
RSD 250 -0.45945 -0.37655  -0.75191  -0.58305 -0.61
RSD 250 10 0.86533 1.0977 0.37638 1.063 1.02
RSD 300 0.47569 0.6053 0.37638 0.65179 0.62
RSD 300 0.72896 1.0977 -0.75191  0.65179 0.61
RSD 300 10 1.02119 1.58863 0.37638  1.47544 1.35
ROD 250 -0.45945 -0.37655  -0.75191  -0.58305 -0.61
ROD 250 -2.43689 -0.81882  -0.75191  -0.99426 -1.48
ROD 250 10 -0.59583 -0.81882  -1.87682  -1.4067 -1.29
ROD 300 -0.82961 -1.8508 0.37638 -1.4067 -1.19
ROD 300 9 0.49517 -0.37655 0.37638  -0.17185 0.06
ROD 300 10 0.80689 0.6053 1.50129 1.063 1.10

Note: Roller brushes rotating in the same direction (RSD), roller brushes rotating in the opposite direction (ROD),

standardized of the efficiency of cleaning marl (Zecm), standardized of uncleaned salted egg (Zucs), standardized

of standardized ofbroken salted egg (Zbke) and standardized of the efficiency of cleaning salted eggs (Zecs)
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Figure 6 Relationship between efficiency of cleared marl

and the speed of the nylon roller brush.

—— 250 RSD
02 250 ROD
—=— 300 RSD

—— 300 ROD

Weight of the remaining marl

75 ] 35 9 95 10 105
The speed of the nylon roller brush (rpm)

Figure 7 Relationship between Weight of the remaining

marl and the speed of the nylon roller brush.
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Figure 8 Relationship between the efficiency of cleaning

salted eggs and the speed of the nylon roller brush.
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Figure 9 Relationship between the eggs is not clean
after process and the speed of the nylon roller brush.
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