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The present study was carried out in Faculty of Agricultural Engineering, Al- Azhar
University, Nasr City, Cairo, Egypt during 2015 — 2016 season to onion cultivated (Gize
20 verity) after cutting leaves for slices (length slice 3 cm). The aim of onion green resi-
dues mince is to utilization of residues and producing juicing which is considered as the
most effective preparation for securing all health benefits. To achieve this aim, a house
mixer with a 0. 800 kW motor was used. Factors studied were three screen hole diame-
ters (3, 4.5 and 6 mm), three moisture content (85, 75 and 65 %) and tow rotation knife
speed (2000, 1500 r.p.m) at feeding mass 150 g. The performance of the mince was eval-
uated according to the actual mince capacity, power and energy requirements and sam-
ple content from Protein and Fat. The results showed that the highest productivity was
31.5 kg / h and minimum specific energy 0.0047 kW. h / kg obtained at 6 mm screen hole
diameter, 85 % moisture content and rotation knife speed 2000 r.p.m. While the require-
ment power highest 0.181 kW at 3 mm screen hole diameter, 65 % moisture content and
rotation knife speed 2000 r.p.m, and the analysis sample content from Protein and Fat
with three samples moisture content of 85, 75 and 65 % (10.85, 9.45 and 9.97 %) and (1.75,

0.82 and 6.1 %) respectively.

1. Introduction

Onion is considered as the most important and
widely cultivated vegetable in Egypt, due to its nutri-
tion value. The crop is planted for local consumption or
exporting. The total cultivated area of onion crop is
about 280.611 fed., producing about 2.5 million tons of
onion crop (Ministry of Agriculture and Land Reclama-
tion 2012). Onion bulbs are always harvested at com-
plete mature stage with green topping leaves and high
moisture content. One of the major problems facing ex-
portation of Egyptian onion is the lower storability
characteristics when shipping to the European coun-
tries that exposing the bulbs to decay and hence facing
rejection from the exporter (Abd-Elrahman et al., 2009).
Grahame (2005) and Marita (2006) showed that curing
bulbs is the process by which the outer leaf sheaths and
neck tissues of the bulb then dried.

Pandey et al. (1993) stated that total loss in weight
of bulbs during a storage period increased by decreas-
ing the maturity stages to 20 % tops down and lowest
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of onion bulbs was always associated with highest
value of average percentage of total loss in onion weight
17.74 %. Hashish et al. (1994) studied some factors af-
fecting the performance of chopping, crushing, and
grinding equipment for field raw material, they con-
cluded that the optimum speed was found as 9.4 m/s for
the three tested raw materials and the highest produc-
tion rate and efficiency were obtained at low levels of
moisture content of raw materials. Yousf (2005) re-
ported that the power requirements of the grinding op-
eration increased with increasing feed rates, while it de-
creased with increasing screen opening size. The best
results of power consumption were obtained at 29.5 m/s
hammer speed, 550 kg/h feeding rate and screen open-
ing sizes of 6.

The main objective of this research is to test and per-
formance of a small house mixer during cutting and
crushing (juicing) onion crop residues. Also, to opti-
mize some operating parameters affecting the perfor-
mance of the used house mixer such as the moisture

Peer review under responsibility of Faculty of Agricultural Engineering, Al-Azhar University, Cairo, Egypt.
Received 2 December 2022; Received in revised form 19 December 2022; Accepted 21 December 2022

Available online 30 December 2022

2805 —2803/© 2022 Faculty of Agricultural Engineering, Al-Azhar University, Cairo, Egypt. All rights reserved.


https://www.ekb.eg/web/guest/journals
https://azeng.journals.ekb.eg/
mailto:rafat.werby@gmail.com

Werby

Al-Azhar Journal of Agricultural Engineering 4 (2022) 43-47

content of crop residues, screen hole diameters and ro-
tation mixer speed.

2. Materials and methods

The experiments were carried out at Faculty of Ag-
ricultural Engineering Al-Azhar University, Nasr City
during 2015 — 2016 season for house mixer.

Onion leaves: onion cultivars (Gize 20 verity) were
selected to apply this study after cutting leaves for slices
(length slice 3 cm) with three moisture content (85,75
and 65 %).

House mixer: the used mixer juicing in this study is
shown in Fig 1. The specifications of the mixer are pre-
sented in Table 1. The mixer is directly driven by an
electric motor, blade (stainless steel). During this study
the following parameters of the juicing were tested:
three screen hole diameters (3, 4.5 and 6 mm), three
moisture content (85, 75 and 65 %) and tow rotation
blades speed (2000 and 1500 r.p.m) at feeding mass 150

-

Fig. 1. The used house mixer.

@ Cap. @ Disc. @a Notch in the disc. ® Blade (stainless steel). ® Worm. ® Grinder
head with filling shaft. ® Feeder tray. @ Pusher. ® on/off switch. ® Motor unit.

Table 1
Specifications of house mixer.
Specifications

Manufacture county Czech Republic
Type Mixer perawin
Model G 1500
Rotor diameter 15 cm
Rotation mixer speed 2000 r.p.m
Number of blades 4 blades
Blades length 20 mm

Power source

Motor

Single phase electric motor
0.800kW

2.1. Measurements
2.1.1. Moisture content of onion residues

The moisture content (MC) was measured accord-
ing to ASAE standard (1994) by taking a sample of on-
ion residues. The average moisture content was deter-
mined in (d.b) basis by using oven method at 377°K
(105° C) for 24 hours and calculated by the following
equation:

Mw_Md
MC% =——— .1
% P (1]

where MC: Moisture content of onion residues (%), M,,:
Sample mass before drying (g), and My: Mass of dried

sample (g).
2.1.2. Productivity

Juicing time of 150 g of onion green leaves was
measured by means of a stopwatch to determine the
house mixer productivity in kg / h.

Productivity =

Mass of juicing onion green leaves (kg)

. [2
Time of juicing (h) (2]

2.1.3. Juicing power requirements

A digital AVO meter was used for measuring the
current Amber before and during experiments the total
consumed electric power under house mixer working
load (kW) was calculated according to Lockwood and
Denstan (1971) by the following equation.

LLV.n.cosa

Power (kW) = 1000

- [3]
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where I: Current strength in Amperes, V: Voltage
strength (equal to 220 V), Cos a: Power factor (equal to
0.85) and IT: Mechanical efficiency assumed to be (90
%).

2.1.4. Specific energy requirement
The specific energy requirement (kW.h/kg) was

calculated by using the following equation:

Specific energy requirement =

Power (kW)
Productivity (kg/h)

2.1.5. Sample content from Protein and Fat

The analysis sample content from Protein and Fat
with three samples moisture content of 85, 75 and 65 %
used Appliance (NIRA-DA-1650 FOSS).
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3. Results and discussions

3.1. Effect of screen hole diameters on juicing produc-
tivity

Fig. 2 illustrated the relationship between the
screen hole diameters "Sd" (mm) and juicing productiv-

ity "CPr" (kg / h) at different moisture content and rota-
tion knife speed.

The obtained data showed that the house mixer
productivity increased with the increase of both screen
hole diameters and moisture content and rotor mixer
speed. The maximum value of juicing productivity was
31.5 kg / h at screen hole diameter of 6 mm, 85 % mois-
ture content and 2000 r.p.m rotation knife speed. While
the minimum value of juicing productivity was 12 kg /
h at screen hole diameter of 3 mm, 65 % moisture con-
tent and 1500 r.p.m rotation knife speed
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Fig. 2. Effect of screen hole diameters on juicing productivity at different moisture contents and rotation knife

speed.

3.2. Effect of screen hole diameters on power require-
ment

Fig. 3 illustrated the relationship between the
screen hole diameters "Sd" (mm) and power require-
ment "Pr" (kW) at different moisture content and rota-
tion knife speed.

The obtained data showed that the house mixer
power requirement increased with the decrease of both
screen hole diameters and moisture content and in-
crease rotor mixer speed. The maximum value of power
requirement was 0.181 kW at screen hole diameter of 3
mm, 65 % moisture content and 2000 r.p.m rotation
knife speed: While the minimum value of power re-
quirement was 0.131 kW at screen hole diameter of 6
mm, 85 % moisture content and 1500 r.p.m rotation
knife speed.

3.3. Effect of screen hole diameters on specific energy re-
quirement

Fig. 4 illustrated the relationship between the
screen hole diameters "Sd" (mm) and specific energy re-
quirement "Er" (kW. h / kg) at different moisture con-
tent and rotation knife speed. The obtained data
showed that the house mixer specific energy require-
ment decreased with the increase of both screen hole di-
ameters, increase moisture content and increase rota-
tion knife speed.

The minimum value of specific energy requirement
was 0.0047 kW .h / kg at screen hole diameter of 6 mm,
85 % moisture content and 2000 r.p.m rotation knife
speed. While the maximum value of specific energy re-
quirement was 0.012 kW. h/ kg at screen hole diameter
of 3 mm, 65 % moisture content and 1500 r.p.m rotation
knife speed.
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Fig. 3. Effect of screen hole diameter, moisture content and rotation knife speed on Juicing requirement power.
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Fig. 4. Effect of screen hole diameter moister, moisture content and rotation knife speed on specific juicing

energy.

3.4. Sample content from Protein and Fat

The obtained sample content by chemical analysis.
Ratio of Protein, Fat used three sample at moisture con-
tent (85, 75 and 65 %) was (10.85 and 1.75 %), (9.97 and
6.19 %) and (9.45 and 0.82%) respectively.
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