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A Study on the Durability of Manure Composting Facilities
Jihyung Hong
Dept. of Industrial Machinery Engineering, Sunchon National University

Summary

Manure compost is a main product from animal wastes in Korea. Solid manure is usually
treated by aerobic composting at manure composting facilities for land reinforcement. Agricultural
use of manure compost as organic fertilizer resources, mainly manure compost, is now
recommended in Korea. This study investigated the evaluation of durability about the manure
composting machinery and structures which was controlled by aeration and periodic agitating. The
questionnaire addressed three main topics as follows: operating practices, machinery and
maintenance of the manure composting facilities are being operated. A total of the 22 manure
composting facilities in an agricultural cooperative were surveyed. The results obtained in this
survey were summarized as follow: The major causes of manure composting apparatus trouble
were corrosion and wear, overloading and foreign matter etc. The highly trouble frequency of the
agitator, packer and conveyor were chain, agitating blade and shaft, motor and screw vane,
respectively. These analytical results can be used as basic information to establish the maintenance
control methods and durability standard of manure composting facility.

(Key words : Manure composting facility, Durability, Corrosion and wear, Trouble)

MoB $£8 1% £7, AL, EFEFEE
stel, A & Aze A%A A4
et A A £ Ade FA4sH= ek
=

d wBEUe AEAN
dolenia 4%, $4d, 9 9 e
#94 5) 9 ol AgHA P wleled 4, 2404, AL
24, B4 5) 52 5714 A% Hul o AA Sl

N

39 AuzA AAY AR 274, B d2A TN = e 2FE A9
HME A a, AT 3, AFed ke =58 379 % GRE 3F Az
3 7lawg oA $ez 2147 A < 2 E/1Y Fom RRAY 3Y EX(H
3 AHE BAE dEsked ok FA ) S 35 ALAAU 97 219 9
sArojEe] EASE wlol el AR W W wd £719 Sz A So] A4S

Corresponding author : Jihyung Hong, Dept. of Industrial Machinery Engineering, Sunchon National University,
540-742, Korea. Tel: 061-750-3263, E-mail: davis46@sunchon.ac kr
2009d 10€ 6 T, 2010 2€ 179 AR, 20109 2¥€ 23U AASHA

— 13 —



FANAEAHAA A 16 W1 &

2 Qo AR 2 gl 7] 4
Hulg Ashe PAolH, FA4E A5
AARAZA AREGS o5l HuA =
e Qoo HUARE 57) A s
A $718E Bt 24 Ass Hunz

A2 dEzs wibgx (34 718 ¢
) 2 BAAS FHAR S E A= Y
Z Qe ALE Qth S22 FAEg o
H|ZA A B . HelE He R 3= %
e AME EF AR, 2k 9
71ZA] Foldh (FA3, 2009).

¥ A4 - 7 A ngEst $A4

o] 7t oA Jbs oz, Av|st AR
< 3A @od, aFo] WA= F} &
A B P, JAdTA 0] B3
Ho} (Kuroda, K. 5, 1996: 0 A&REE,
1987). weba Eujst A4 - 7]Ae] B4
el Fstd W& (@A)ATFE I35}
2, Aol AA 3o FHeAPo] ¢xFA
3= Ao] F3H(AFFREES, 1987).

Eu|AAd - 7)A e F4dL AR
28] F-A7 vlw, o]EA E9l @ 1 $£E
Azet £4%F A 59 AHFH o4
I3l Folx, 1 9 fAde2E AJA
o] 2oz JAHA Art £V A
Blolo}. 28jrz AR vedest 2
83} (XY, 2006: A AGERIEHR, 2005
Miner, J. R. 5, 2000).

2yt 571 (ZE A7 Aol 4])y g
vzl e = BEEANA 13 A 7]7te] 20~
289 Axolw, 23 A& Ev|AlA 20~
28 A= AT Fol A} {EA
Wiz arzle yul 2~6m, Z°] 03~2m, 2
o] 20~60mE A H¥-Fo] Asle] o
dEx YA FHAY, 98 2 WY Fol
St wibgA = dEdole HEA e
2], ZApA], ZEQlA] g AFF e AL Fol
Qo Huldeas HAES FPs= aubd
A2 123/9 Axe zutzt 3 ¥R H

HA oldFe] WERE EH3}A HA @
o] A& dEHolE4] wulr)e] EAL
HAD 1m o9 wEze ALsHA 2
2lalo] njdle] T2} 3}z B e
of Zhd3t F27} 8 A=, kA 1)
Hulstxelolq E3AAEY Ax, Hv|dg
2AZFe 700kgm’ ©)38}, o|EA AA, ¥
N GEERFS AR 9 2ubr] §4] 943
5& AHsle 24 #BEr} Q3 (EFAH
%, 1999: B A B LA s &, 1995).

2 A AL el $Ee =
2718 2 =HA 573 ¥ vz AA
FA02 =917 oS AHE AL A3}
A FEHL o Hyz A4 - 74
AalF} vlx Y g3 gEYolrtA
714 327 vtz 5o WFAAE A
W w2 ge woa Hrlste] =
A godae FAAY Heof ¥
Hale=d Qo)
= }°fl 3853 A3TEE
HKHH 75 ES e =49 F
o] ¥ g3} A]*é° FNoz =9}
A - 71 Ale] nAdls, Eu)3) eir]ed] &%
FA7 714 vtx 59 el it Al
L A2z AL :AElY 2F £E H
H)3l AAe] YA FA2 =u|3kA A
o] 73] AR it

o

f‘-lmnl-«H“l‘-’:jil ﬂll°r$
*‘”_m‘r‘rzﬂ
l‘-&rfﬁ.'“l‘g—"’?-'
- -\°.LH‘
J}HN‘O

©

o)

7]] A w

0.
r

Jaw

7t 23 A @SHAE) =R

ARl =14 =4

< A3 EAA, e84 A
shsh ¢ 3—2 #3409 5 olgs.
51

_ 14 —



FAY 2% Sz A4 Bl B 24T

b

A AT FH, AL =95A AA
I+ B BF71A § elglen, Huig AA
) aa, Huizt AdeFR HHF AF
st Avirtd g R, HEA, AA
AR, AEFA, i), 23], e4ba)
F Y] 5 A, V1A AR FF
(ZEIEY], dguolga, §7] A4 49 2
3 F3A)E A 5 olgith

2. T ApHH

Azpds, AAEGE 2 AgEx 29 Y
o 8 % =uIzAA 270 F olge
m, 2APZ|ZHE 200949 423E 10€ Ale)e]
o, 2APPES 8% st AEEAEA

.

=

2o 9 9%
1. EHSAE e ¥ =dd

7k HE Su|side] BAd, A=F
9 =HuAE 3

2E 2] 1144, dHolEa] 74, B
718 A4 g dgFYPAe] zbzt 2740
o, Z¥ =3}l das FE 929 %
, AE 59 eolglen, HE&

EE 3% Y Sy, 244 EAAE
4, 9, AR, Fd4A, 232
5ol AHHZ QI (=E 4.

104 o] €951 & FHuA AL 13
Mol =Huidl U8 TR AATEHA o
A Aol o), XHE|rl A A
A71AQ AARA FA 7FsAE YE) 2
Fov, Adx dxrt 1~2d ool e
AxE FE o3t AL oFAEY] YAk
A 9 Fvjule)l ey FE 23y €3
2 Bu) A Fo] EujEe] glgich

parh
X
fm

A7rEu)st 2 Fe 500083 olAto] 11
Az o)1, HeFd =2UAME 29, &
ele]a] gl odeuo]e]A] wul ExI} A
2 1,000~5,0008/3 F22| o2 E |3}
Ao gro] AH-StH(= R ).

=03} AFFeE Ll (17704), B2 (bulk)
9 AELH L) Sold, A= ¥
P75 (1872), AR AR FHRF @
&) 59 AL FHsln glsicth AwprAL
I 20kg?F 2,400~3,8008 Alol2A, HF
2,90090°] 3, M3 Im'F HF 1350009
(=R 4.

Hujsl oHEAY EFAAMvE AA
FA el i REo] wAdA] FHloy, Hrjed
A 73 Aoz dHAM AA AFgE
Fusla glglon, AdHAEE AR o}
A 2 zpolzt JATH(= R A=,

. el =9183, Aol R &

FAAe 8%

Al =419 FEAL BuAe (6/14)9
FA = YA (15 &) o, A 7] o]
A9 &4 (1H%) 5 olFH(EEAH).

1 gv)3 AAH FHE AdolRe YA
] Qi pegesr A Aol M g
gon, ez 74, A7 2 iFA
So] AA olfRen, AL 108 A
e o 1Rt dFAgde] At ol
ARse AFE Jdehigey, oHEAL
37| st Agjolej o] HZE Folut
= FAGY E FHEEAA =4ATS
AAA Y 2xF AL (1942)0] ol
o, RxFo E3E= AMde|nF FHu|3}
A Y7L ZAA 7S gl & TS
g o AfAEJAH (=R

o FAlIE EuigA A A S
Ao}, Hu|slHRA e FrEEAA ¢
ol sl o oy FHe GFHEA]

15 —



FAAERAL3NA] A 16 W1 32

D= AT ko] Aol A o
H7b Lous, A4 - 71H FA9] A<lo]
ol A} (FAH, 2006).

g2t SE 35 H¥iEt A4 FE29 o
Aol web FFE Hul 23 (FAH, 2007)
Ei= 7ro] 238H (Honda, et al, 2009) 2]
Zles B4Y 1IA e drled
FA AR FEEH] wpol 2 dE 2H &
t© LETE Adqulg ks, BED F
o AL 34 L83k AR wido] da
sh3itt.

o} sulgaA A, AN 2
33 $Amke. A

(1) &A= u]:

AR AVL8F, A, A7y,
Feu], FAA Qv 59 £4E FAH
KL A7 g e 58 33 &%
7] A geln, XEF AR mA}
g A7) wdd} dAe f-xH@eujel djds)
L 3glen, Hu|3} JANALdY BEutez
< Zu7} @] £}, 1] g, JAIAA
71% 7 %ol ymd, Ad3Ae] £ ¢
o SoldH (=R,

@ ¥ Hu3lA 2 233 wke 3y

vE:

FE vl A 2F7)AE Table
1ol ®BAE A% Po] wib], 2o, HE
7, 3714, £47] Sl A3 wel ReH9
om, AL agA BaSAE st
283 BAAS TE AU 23UE AHE
3, FAA s e WA WA A2
2 A 94 53 2 FAANA wen
7] Ao 487} Ackn @ gic

Table 2¢] Yehd wls} 7ro] 1A}
by WEs} Ee AAE @itrleln o
2 A7), +uV), dEE, A, v

H
24
2.0

%o
e

Table 1. Number of the manure com-
posting machinery
unit : number (%)

Items Holding number (%)
Transporter 33 (25)
Loader 23 (17)
Mixer 7 (5
Conveyor 21 (16)
Blower 20 (15)
Packer 20 (15)
Crusher 10 (7)

Table 2. Highly trouble & corrosion/wear of
the manure composting apparatus
unit : number (%)

Items Trouble |Corrosion - Wear
(%) (%)
Agitator 15 (42) 19 (42)
Compost reactor 3 (8) 6 (13)
Transporter 6 (16) 6 (13)
Mixer 1 3 1 (2
Conveyor 1 (3) 2 (5
Packer 8 (22) 9 (20)
Crusher 2 (6) 2. (5)
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Table 3. Materials and conditions of the manure composting crossbeam

unit : number

Corrosive conditions Little Partially Totally
Steel sheet (20) 4 5 11
Zinc galvanized sheet (2) 1 1 0
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Table 4-1. Materials of the transporter loading

plate
unit : number (%)
Materials Number (%)
Steel sheet 19 (82)
Stainless steel 2 9
Zinc galvanized sheet 2 9

Table 4-2. Conditions of the transporter load-

ing plate
unit : number (%)

Conditions Number (%)
No trouble 7 (30)
Rust away 10 (44)
Pitted 3 (13)
Corrosive 3 (13)
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Table 5. Highly trouble frequency of the conveyor

unit : number (%)

Roller Driving gear

Screw vane

Motor Screw axle

6 (19) 4 (13)

7 (22)

10 (30) 5(16)

Table 6. The origins of the packer trouble

unit : number (%)

Corrosion - wear

Adhesion

Foreign matter

Over loading

10 (39)

14

5 (18)

10 (39)
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Table 7-1. Highly trouble frequency of the elevator belt type agitator
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unit : number (%)

Chain

Agitating plate

Agitator  shaft

Reduction gear

8 (29)

6 (21)

9 (32)

5 (18)

Table 7-2. The origin of the elevator belt type agitator trouble

unit : number (%)

Corrosion + wear

Foreign matter

Over loading

Control imperfect

9 (45)

4 (20)

5 (25)

2 (10)
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Table 8-1. Highly trouble frequency of the rotary type agitator

unit : number (%)

Agitating blade Electrical line

Motor

Reduction gear Agitating shaft

7 (35) 2 (10)

6 (30)

2 (10) 3 (15)

Table 8-2. The origin of the rotary type agitator trouble

unit : number (%)

Corrosion - wear Foreign matter

Over loading High moisture

7 (39) 3(17) 4 (22) 4 (22)
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