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(Preliminary study of an operation of a waste material rotary

screening machine)
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Abstract

This project was initiated by a visit to Phitsanulok municipal waste treatment field at
Bueng kok in Phitsanulok province where Mechanical-Biclogical Waste Treatment (MBT)
process has been implemented. In the MBT process, some visually detectable non-biodegradable
wasle materials are removed while those biologically degradable are lefi to compost for 9 months.
After that, a screening machine is used to separate material which has high potency for energy
production such as plastic from the compost. The problem arises as the screening machine more
often has been out of service.

Accordingly, the objective of the project is analysing the causes lead to the machine
malfunction and suggesting possible improvement. Information is collected by questionnaire and
inspection. A number of problem analysis techniques are reviewed. A fault tree analysis
technique is then selected. The FTA branches down the top event ‘machine out-of-service’ to a
number of basic events contributed to its occurrence Improvement can be made by elimimting

these basic events.
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L. ONEWIU (Belf) zi'lufhmm%”U’J'ﬂqwti‘luuaxﬁflﬁﬁ’ﬁauun'wﬁagiuumummfmﬂﬁauﬁmn
CRURT TR IR
2. gnnéa (Idlers) (Hudrseedumoniusniiviig qnﬂ?:aﬁ'vzﬁ 2 ¥iia Ao
2.1 gnnﬁ’aﬁ’mﬁuﬁuﬁﬁa (Carrying Idlers)
2.2 qnn%ﬁ'mmumunﬁ’u (Return Idlers)
3. demewu (Pulleys) Hluias0asy uazfuaowwm uasmauguus e Iueony
4.4y ©rive) Tufrdamdsiuldfudemunn doduaomuns Saquudwlfindoud
S.Tmaa%’n(Structure) l‘i‘_’u’ﬁ"';]u5Elﬁ'lluﬁﬁ'ﬂﬂ'lm.l‘]‘UE]4@ﬂﬂ§¢(ldlers)llﬁ$ﬁﬂﬁ1uw1H(Pulleys) .
HazIeeTIAT Dad a0

wenvndnnliznounan 9 vesszuumomuditveainaidisdunda edesiigingel
%0 (Accillary Equipment) on'laun
- qilnsallfunamiReenontu (Belt take - ups) Mouvusa Tuiid nazuunldauliy
- ginsalhanwazein
- gaflostuaonmudomoldsistlonTag (Tramp - Iron Protection)
- AA37d7 00N (Trippers) wozin38InA (Plows)

- 52UV 0 URNINDINIF (Weather Protection)
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msirnuuazdediin
o ar a
aomududseeziilss Tomilumsvucoiaguszianes (Pulverized), e (Granulan),
ar 1 1 A Py ar y P=) = 9/ (3 J 1
LagIagnow (Lumpy) inediodSinuiaguumelinnwedsyagunu uosidumslumsvuaioeg
- =) .3‘ 3 e w o = ¥ v
Tunuassun wSeamBos (W, a9) dedrdavosaowiududos 18us
- gl Aoshigainsuri dmownlnd
- anumadoe Aealidwdu il sum i Sagidenlnans

o . 1 ' ar =
- ITUTNNVDIYAFUINANI (Center's Distance) 9zAv0gn 10 lus 1bad1waIsomun 1y
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=

aumsmduhusameny (Belt Horsepower) 484 Goodyear ﬁ"lﬁ’gué‘x’qﬁ

= m + Accessories

Te = C(L +Lo)(Q +£O—T)+(_M)

35S 35
A
1o
T, =ussadldam nieusedeaonmdomonmudy (eus )
C  =urmmesanuiuaniu (a1519Material 1)
L =arwenmeniududos (4a ) (Aannme1isznin gaguinaevesdoaoniu)
L, =A21uurmeum (W) (A1519Material 1)
L4 :’ or @ ] : ar ] H 4 1
Q =wdameiimin (Jeuddeszuzvunis | Wa ) uaasfaiminussduinaeud
YBITWHINANAYY (A1519Material 2 )
T =6@3519U0 ( Short Tons AB%Y 119 130 2000 1b / hr )
S =mauiaowi (Warouai )
J a =1
H =3520s0niuv0amsaune (Ha)
100T :’ a ar a (] o 1
a5 | WIMUNVBIIARNUIINBY VU NI (ﬂaummjﬂ )
FmSunnmaIn

T=dunesa T

Q =nlansuABIuns
H, L =as

S = WASADIUT
T, = i lan3y

¥
auluaunI5U04 Goodyear Sanaiiily

Ty = C(L + L) (Q +3—.Tﬁ§)"' (_3_];§)

T, XS

———+ Accessories
75

N(HP) =
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Material 1 ms1surAmesadamu (O) uaziamsinnui (L,) dmfugasmuseda

Ll
, udamesadua | udamesanuen
Uszinnvon1syuaIy
MU (C)* (L) Ha*

o ar ] n:id |4 A a
fmsumsvuowni Inseadeosnsetauua 0.022 200
Tnssadeduazmsig Sonaundng
1] ! G'J A a
F sy Insaadrauuudini 1 ndeuie’ld vieda 0.03 150

J 4 ey - o
wuaTassadligsmdansdudvaluanmoinia
wusa hihezwys uay Start vies 9 uinldanuihy

A = 0 A o '
LAWY ) gl - 40° F n3enindi
dmsumsvuoondeanisTamenu luvue 0.012 475
- o !
Niunszey

' s - 2 o o o ° =<
*awawed € uaz 1, Inisnasesen Idduiluihwe ladwmiumsdnamusedsluaonu
o e ¥ ] o LY 1 ! o Al S as LY oy s
uazd1 dain od1alsfny dinsvunisssoznialog 9 uazedluszaun lddaudu Sinhnin
{ 1 4 a L i J QI A
wssnadui 18nde iile Mdshidenisldun uaz ldvawominmudoamuvuzEuduliuds &
¥
uuzihIrdamovnld dnfSnudmsudssinanslumaden smuramesivariild
A1 q insuudamehinninuazihmihaeniy
i o” Ly o : ar a a
71579 Material 2 (aasauRauvaniving il (B,) uazudamasiiviin (Q) dmiuanunha
|4 » 4
AW WMUDUFU( Ply — type ) U181 9 aaiuaunaiiing binsh U 4 venewmmuuaia
o 4 ] o ' ° 1 P
(MaN ( Steel Cable ) 1119991071971 (B,) ez Q Taona llvzgendunn mifiuiumia Q igndes
] »
wded1aiums Avsannewauelunn 9 nsdl Taumwivedistalunsdide 11l
ar U ] d’é o 3/ = o ar ¥ a e g [} Aﬁl
1. szAvvesgUnsaivune Naei Iiussdsmeoniunaziduhnnaiu luswsniiassinaa
duanu
2. anwnemionu i ldadszanaves Q ue B, nlanunashnndmiiuieann
¢ ¥ [ » ¥
3. lunsdindmineSwesrwwudiidon lSuansdsnmiminmastduinuni2o I8
wasus Q uazsaAntsaRsauw v

J { o
4. gnsaivumofi ldaonunamdn ( Steet Cable )
1 o ' o (3 ¥ a n:? 3 ar c'lv
i1 Q annsadnnumdmivldfivmowiuuazgnnas oAl

Q=2(B,) + (W, /1)) +(W,/T,)




A
4

1
Q= udmassriunin (louddeyln)

b
B, = iminawnu (Jeusrons )

| 4 ¥ ] ¥ b d
w,W, _ imninvesdudiunnyuvesgnnasdufios uazgnnasmunduuansya (Uous)

L d L d
LL . szuzvinvesgnndsdudoaiazgnndsdiundundazye (va )

Material 2 M51UTAINUNDLVBIAT B, UDE Q

UMV (Ply - type) wiamihalounney]

Anun wdw%’ﬁqﬁ”mﬁmm wdwi’t’fmfNﬁn 1 wriw’iﬁaﬁ,mﬁn

(i) 50 lo/cu.ft. A9 50 019100 Ib/cu.ft, U1AN 100 lb/eu.ft,
B, Q B, Q B, Q
14 1 7 2 13 3 19
16 2 8 3 14 4 21
18 3 9 4 16 5 23
20 4 10 5 18 6 25
24 5 14 6 21 7 29
30 6 19 7 28 8 38
36 7 26 9 38 | 52
42 9 33 1 50 14 66
48 12 40 15 60 18 82
54 14 50 18 71 22 97
60 17 62 2i 85 27 115
66 20 75 24 103 32 135

>
B, = Wminaiuniu

o oy ar 4: ] A =
Q= llﬂﬂlﬁaiu'lﬂuﬂ”EN‘Huﬂ'Julﬂﬁﬂuvl
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#wiein (UNITS)

o T 1 Y] ' o m a 4 o
Taoia limiseaftugulduns anmenn use uazinan ssifiumiae Sanqy niemnsn edsuon
[] ar 3 - 1 Y] L] o 1 as 1
mie Jamwms IemeS 1Al mitedawaa wu deuduaa ( Ibm ) uazuiauiause 1wy

L' = ar
Youansa (b H Bndvszuumainezldszuuduysel (Absolute ) W305%UY C.G.S. ( Contimetor-
n& = ] o ar ] a
gram-second ) FefimiroTavradlu asn  uazmitedausath aal (dyne ) luszwu si
(International System of Units) $ivaoiawnaitiu Alansy anvernihu wasuaznauiuing
miwdausafe @YU (N, Newton) 1 N = 1 kgm/sec = 10° dynes ¥iau3anusuezveniiy
1A 1 o e o a 3 )
N/m2 %30 1hana (Pascal, Pa) Lusli{e9910 Pa itlumiiedafisl vunadnungaiy Tae viahlds
fion14 flaran1a (kPa) unu mite¥andaan (Energy) 130 9 (Work) fie ga (Joule, N-m)
1 or [-3 ar o 1 ar i -y ‘4
AL MUIANIA (Power) AiD T (Watts) 11120 Tan110G Ao 15509 (Hertz, Hz) eiiauihy sou

A0 (Cycle/second)

Material 3 ma1aunlasnii

ulasarnniiom W Tgaman
1Y
feet m 0.305
inch mm 25.4
yard m 0.9144
mile (US) km 1.61
un
b, kg, 0.455
kg, sec’/m kg, 9.806
Shug kg, 14.59
139
Ib, N 4.448
ke, (Kp) N 9.806
Ib, kg, 0.455
dyne N 1x10°




wlasoinniia i Igaunag
ANUAY psi 14.5
atm kg, fem'’ 1.0
atm kPa 101.325
atm kg, fem’ 0,0703
psi N/m’ 6894.0
psi kPa 6.89
psi N/m’ 47.87
ps kN/m” 98.0
atm N/m’ 1.0
Pascal
AT
Anaiuse e fi/sec’ 322
nafns e Tuaas m/sec’ 9.806
Usuas
ft liter (dm’) 28.32
yd’ m’ 0.7645
gallon (US) liter 3,785
gallon (UK) liter 4.546
barrel (petroleum,42 US gal) m 0.159
bushel (US) liter 35.24
bushel (US) f’ 1.2445
m’ | liter 1000.0
anurumiuliinuua Bulk
Density)
Ib, /ft’ kg, /m'’ 16.02
Ib, /8’ kg, /m’ 16.02
Ib, /ft’ N/m’ 157.0
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ulasornmsie il 1dgadn
WA (Bnergy)
walt/sec Joule 1.0
Btu kJ 1.055
Btu W.hr 0.293
1 Mj Btu 948.0
ft.lb, Joule 1.356
fi.lb, kg, .m 0.1383
1194 (Power)
wall Jisec 1.0
HP (US & UK) metric HP 1.0139
HP (US & UK) ft.lb, /sec 550.0
HP (US & UK) watt 745.0
HP (metric) watt 735.0
Btuw/sec kw 1.0543
Btwhr watt 0.2929
ftlb, fsec watt 1.356
ftlb, /sec kg, m/sec 0.1383
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MSAIMIVNMIMAIHBING TN I IUMSTU T IMS AL

Drive and

Tail Pull
Carrying Side of Belt R

Head Pulley

VINEAUNS MINIMANNIVD2 Goodyear fiD

Tg XS
N(HP) = —575— + Accessories

A
iiio
Tg = usefalyau nieussdseomuiidomornindy (Fuglug)
o = -
S = S Eowmu (msAni)

Accessories = sinsanasy (lunil lidsehiaa)
9

wiamudamonm (s) lhvn 7X@

&

e

r fesuilvewamddumowiu (a3 )

& qd o o o ar = = -4
w ADANUITAPIYUVDIRAUAUAIVUT WY (Rt m)
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w1 Tg Tdonaums

Ty = C(L + L) (Q+—T—)+(—L)

3.65 3.65
&
(o
o = . 3
C = urnmasnnud@oaniu ( M319Material 1 ¥111192)
L = AU eWIMEI6es (a3 ) (faneassndn geguinanvesdomoniu )
L, = AYNUIAROLINT (1WA ) (AN519Material 1 ¥11 92)

4 3 ar - (YL
Q = udawestimin (A laniudens )
T = BATIVUOW (AUABS TN )
S

= AINS AW (INASAUT)
w1 Q Wenaunis
Q=2(B,)+ (W, /1) +{W,/1,)

4
le
o :' ar - ar
Q= urameiivin (#1519 Material 2 ) (1 lansuAuas)
1 4
B, = ¥ MINTwW I (#1579 Material 2 ) ( 1 lanfuauas )
» L d [] » ¥
W,W, _ minvesdud mavyuvesgnn i une nazganisninauudazya (A laniu )

¥ } 4
LL szuznNfumqnnmﬁmuquazqﬂnmﬁ'mnﬁmmasagﬂ (1ung )

4 11 d o a t o ot or 1
* ovaman laminay lunum luaumsnez lavnavewemesnadsse 1 uamoreoud

azou
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msiunsnavesiivenes 20 usaivesyaunssmpesSuld

fidsveamewes P = 20 HP = 14920 W

< ¢ Y o
anuiSaseuvesyaiad n,= 720 rpm. , Salivesyatat r, = 0.05 m. *Tavilszana

anuiSseuvesyaad ny= 360 rpm. , $nilveswand r, = 0.10 m. *Tavilszim

o o
Seilveasyaiad r, = 0.15 m. *lavilszanu

wussllafivamd A vinaums P=T X w
Gear B

C Box B

: P
Ty = =
A w

Motor A




Ta = ussiinfiyand A (NM)
w = anwduda (rad/s)

o o
P =mawewmes (W)

2nng _ 2m720

manuduFamnn wy = = = 75.40 rad/s
60 60
14920
ATy = = 197.88 N.m
75.40
as o ar TA — TB d‘l a 4 o
nandnmsnaids = = —  ienwseiiaiyoad B
ra e
197.88
STy = = X 0.1 =395.76 N.m

a A o a a o
musafinfidosiady ¢ sn Ty X dasmavesdviiion

= Te = 395.76 XGB

S o 2 od X a oW A ¥y o a od
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