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Development of Loading Machine of Culture Medium for
Oyster Mushroom Production
- Investigation of Physical Properties and Element Design of System-—

K. J. Lee

H. K tim T. H Kim

In the process of oyster mushroom production, loading work of culture medium needs the most intensive labor power
and cost. Therefore, the development of culture medium loading machine causes to reduce the manpower and cost. The
main objectives of this study are identify cultivating environment, physical properties of culture medium and to make an

element design of culture medium loading machine.
The results are summarized as follows :

1. The moisture content and density of popularly used culture medium were 70%(w.b), 26 kg/m3, respectively.
2. Pressure of the blower increased as the impeller speed increased, and the opening ratio of pressure controller decreased.
3. Recommendable clearance(5) between an impeller plate and a blower case was 25 mm at an impeller speed of 3183

pm

4. Discharge device of type B with a hopper and suit was better than type A with a hopper.

Keywords : Culture medium, Oyster mushroom, Physical properties, Element design, Loading system
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Fig. 1 Design of cultivating medium loading device on improved
prototype.
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Fig. 2 Impeller design for experiment (unit:mm).
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Fig. 3 Troubles occurred during testing the blower.
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Fig. 4 Supplemental scrappers attached on the impeller (unit:mm).
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Fig. 7 Clearance(5) between impeller plate and blower case.
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Table 1 Dimensions of cyclone (unit: mm)

Dimensions
Items
Type A Type B
Inlet 9150 ®150
Body scale x Height ¢800%400(h) ©0800x400(h)
Cone angle, Height 12°, 1,600¢h) 18°, 850(h)
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Pressure controller size 0300
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Fig. 8 Kinds of the cyclone type (unit:mmj.
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Fig. 9 Pictures of the pressure controller in the cyclone.
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Table 2 Inclination angle and height at discharge of the conveyor
system

Step Angle of inclination Drop height (m)
Max. ' 40° 3.5
S4 35° 3
S3 28° 2.5
S2 22° 2
S1 15° 1.5
Min. 10° 1

HEolA Ar|o]o]e] A0l 40° Y w= Fo|7} 3.5 md
Aol BiA & Yaleh= AL n|sicth = ¥ 3
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ZAe 4 9tk T3 o] Ee] L300 mm, EIHAEE

1,590 mm, Hojo]$&RE 0.6 misE AT

Table 3 Specifications of a selected belt conveyor for the final

discharge
Specifications Remarks
Belt conveyor | | 075 kW
diving. | "% B
Motor & (1,690 rpm) | = 1/15 gear ratio
Transporting | * 0.4 kW * 3 Ph induction
angle * 60 Hz
controlling (1,685 rpm)
Chain Motor side RS #60 19T
sprocket Driven side RS #60 32T
Speed 0.6 m/s 1,590 mm
distance
Belt Length 5,000 mm between
Width 300 mm shaft
Guid or Pitch 300 mm
e A Width 200 mm
Discharge Maximum 3,500 mm
height Minimum 1,000 mm
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Fig. 11 Design of the discharge device.
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Fig. 12 Structural drawing of cultivation unit for oyster mushroom.
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Fig. 13 Interior structure of oyster mushroom cultivation unit.
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Fig. 14 Manual loading of culture medium on the potable
workbench with container.

T 158 0% Al ol E8E o] g3le] Ysie
&g ek Zoltk Eeld] AroldE Ugd § 2rig
P BAHT ofsl W st B X E B89 Arloly
o gol 2ol 3¢ & Aol Eelg At U2 A
A Qdshs Walollth. o] Wale] oja) 24 200 m’d]
AL 152 T 8o S & A8 eH2ARIe) &
250} 19 AYAZHE 8AIZF /1 EOR B o] B o] &
25 oz vepith o] WAL o)A AthE o)43}
B o) v S0% AT BAAE E2Y 5 ARV HF
oz el WiAE PAshs AL Qo ojfH &
Qe % Frt Hon 2rig Edest Bad @l
ik

Fg. 15 Manual loading of culture medium with helps of truck,
loader and container.

H. AENTH R 22 YA

el RS S8 AIEEE B ujA] E8) -

J. of Biosystems Eng. Vol. 34, No. 4.

A 58 243 o9l wE — it - Ak 9 BE - £
A% 9 BAWIE > WAL 2 A - % 9 27 -
2] AR o)A 1 o) F AAAAE 11do] 3~43]
ARXSH B9 B4 3.3 m'y o) 55 kg, ALollE
65 kgO F HF 60 kgE L2857 2 4¢hoE o]Fofzl
200 M? AuALY) 732 3,600 kg?) HIAE ARSI QAT

. HiRl 249 MY

Feuet “euAl Aufs il AMdshe WiAY S
ol W & A, R, BAEAE o83 A
Mol ALEH AL QISIT o[5S BH We & AR HlEo)
o 60~70%% AAISIL T TH 162 AlFelr 755
= 7Y e 024 &3 X9 EGHIE Yelhd Zloth
T130|A] 80:202 <& 80, Z4%] 209] W E &m| et el
g} Zo] A Hl&o] FEFF 30| AHT o] ZoA

T2

T e

(;)) (60 : 4)

@020 () (70:30)

Fig. 16 Cotton waste (cotton vs skin ratio).
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Table 4 Moisture contents and densities dg medium

Sub-rate materials Moiz;zewcjgr)ﬁent (Di;/n:t%
Cotton:skin=80:20 71 25.92
Cotton:skin=70:30 70 26.14
Cotton:skin=60:40 69 26.35
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Fig. 17 Static pressure at various impeller speeds.
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Table 5 Comparison of impeller material

Steel carbon(SC) Aluminum(AL)
Total weight 16.20 kg 6.42 kg
Number of blade 6 EA 6 EA

Materials

Shape of blade Curved fin Straight fin
‘ Start 100 A 60 A
Drive e 20 A 2 A
current
Work 40 A 21 A~30 A
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