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Table 3: Results of the exhaust sound design and original exhaust MF 399 models according to engine

.speed
adsl 5555 ol b 5553
oSl P IS el S e S e SIS JA IS | Rl e LS el SSS e SIS psa LSS sl LIS 93 8 g
(rpm) ;5
AV/AY A/¥ A /O AN AYY AV YY/YY Vy/# VY/Y O VY/Y VYA VY)Y Voo
AY/ A AY /% AY/N O AYIY O AVY AV VY/OA VY/Y VY/4 VY A VYY VYO VO«
AY/Y AY/A AY/E AYIY  AYIY AY/E VY/A NAVI IERAVAAREA'A vF A VAU A wAY \Woee
AY/NY AY AY/Y  AS/IYOAY/E AY/O VY08 VY/A VO VYo VY0 V¥ Yeuu
AO/Q¥ A/ AD/O AV AZIY AP/A VY/48 Vo WA Vo v¥/a  VY/A Yyeo
MY AT AN & MY ANY  AV/S V&/YY \%d v/ VEIA V&Y yv YV
o/7f EYWASELTAAY /0 a0/ 4¥/0 YA/ YY YNY  VNY VAN§ YA/Y VA )'j);‘ B
BEBY~1I"
S b
OLLbl 5 el

03 o e 2 YA Jis o S5 s 5515 555 2 oMb b 55551 51 (s A sl D3l gl ¥ Jpux

slisdmar 53

Table 4: Results of the exhaust sound design and original exhaust MF 399 models Depending on the gear
ratio in the gear box

il 555 sk b 5553
oSl S el U e U e03 U SIS OBl e IS e IS e S e IS ol 1SS ks o
okis a3
AY/SY AN ASIY O ANS A AR | VEEA vs VEIYOVEIA WY VR | S
AY/O¥ A/ AVS AT AY AO/D VE/FA VE/O VA VEY VeSS VoY S 33
INYA AY/0 AY AY/Y AY/O AY/Y VY/AY VY/V VY/O VY VY/A VYD &.wa A
AD/YS AN ATOAD ARIA ADY V& A VOO VOIA VR VEIY VR K
INZAR AT AV/$ Ndid AD AY/Y YO/ YA VO/A V#/ Vo /Y VoY VO wi.w: 9
AO/NY INT24 AYY A AY/N AZ1O VY/Y \A7Al V¥ VY /& VE/Y VY0 w.{w: A

N4



1VR0 bl — Yo ylos — O W ¢ diloli S § (wihigo Ao

J}.‘ZS‘JS LsJJﬁoJ\Jg..ﬁ.A; QJ‘J)J;‘jQMLSC,‘Jk)};‘)‘ cJ...::J..;'.;'.\.A LS‘MJ:‘L’J)\ J&l;— Lglﬁab\b J"’L.)‘.ﬁjsjlj

Sl ol ol (P45 0) sadsd s lhe IS 515 Oysw w0 ;S

N4



17R0 (slasli — Yo jlowt — O W ¢ Ailolu s § (swiigo Ao

ekl s o glaesls Kl 5 o 1 b 5555
23 ek Sumd F sls s adsl 55551 e
398 Slhe 5 ez

Comdye 5 edidamx olis Cowd Sl RS,
E el okl () U 53 085,500 6,513
Sl St F 053l 140 Oluabl L S dasigp 0L
sl 5580 5 eda b 5581 Jates oy 8 o
2S5 Nle el o e ) Sey 5815
oo s OOl e lishiar 3 eis Cod ol
53 el Jodar 53 48 5k Olen Oy 3505 525
Ao 2l 5 10 5l S Oluabl mhaw @ Il
Sl e Sly B8 g 53 O See Sl !
o 810 o S (glio 515 gl 5SSk o
S S S (S 53 S S glasis
Sl 3 g 10 C)‘“ BRI CWP WA CORPY
53 s Il L daxge 0lE () str sleesls
iz 5 S alis LI g3 a3 8 ge elidaar
3ol S s 3l o Sle Cdel K
L o anlnl 3l Qeslbl 5 ediily (5 Cundse
A Al e o (0 (Kow) o 3
'/.Oc]a.wﬁ)):y 05 ck.wd«.w) o e sl
sy oS Camdgn 53 O5h 5 ,Sn (Sl ol Sl xs
Gl ke o Lls e Sl ST OLSLDI
VoM B (A) Ol & (81 S Wl SLbl 1o 515
sl

Y L oLy (7)) Jsdr laesls oo -
i 53 A IS o 55 ke i3
S oS K slaokis 5 OLdLb 5 el 258

AA

598 e o5 Gligs sy f

Code 5 s She Lo S Seas
©) dsdr L3 IS o S5 slie 5 O5b5 S
180 Olabl L 65 dasgp OLE gl ol ok 41
35V S S lps O 5 (F) 055
Jde e S pn 55815 adsl 55581 5 sddgp b
05,5 55 pols o el ol 4 S Ly 3 Y44
Ol:_z.o.b\cla..»()ﬁ Sl e Solagme D
s il Ll o sl 5 10 I S
b g 53 oS IS Gl S5 uSSle 55 40
A o sl 5 oank gl oLl bl g el 35S
ol I3 gmn 10 gl 53 5 5e S e i
el Sl oS dasse OLi Jgdr ol slaesls
93 S 1A 02 Sl S e
Sl pl g3 aS Sl YW 1M as s s 5 se
ALl VWVA OB Jltis 1o (2818 Ol e

033 53 o 515 Llsame Al n S i e
dB ;e ials Ol ol &S sl VO orpm
DL i on (©) Jsdr slaosls il AV
IPM Ve e 1PM Y eee 1PM slayss s & Lasse
oo P sls Sl YVee rpmog Yoo
3ol 28 Candae 53 IS (sl 515 sle ke
05 dB @/sY dB /sAdB ol s 5 4 0Ll bl
IS 53 a8 ey (0) s Sl il VA dB
S5 S ow Sl Ly S mohae
PSS amdge 53 Ushs S sl oS S gl
S| 5 s s 10 e 3 OBl 5 o,

Qj,oﬂ 3 edal Cows as glaesls u,.f..l...a e Sold e



17R0 (slasli — Yo jlowt — O W ¢ Ailolu s § (swiigo Ao

o gbels Sle 5 edd b 55551 0sel
el S sl sy adsl 55581 Osesl Sl edel s
555 Sl S S g e s dasge OLE
L s ol b 5555 T e kisaan 3 0 s s

313 e 26 L8155l 5558

B (A) 2y o5 & 5 e 5 5o 52 S
Vo /AY dB (A) 5 V /A5 dB (A) &/)A dB (A) 4N F
e Sk ol okl ¢ glane adS 3 L ibige
Cambge 53 Oy S slp oSas IS gl SIS
5 Sl Jlapme N0 s 53 OLSIBI 5 s SoS

odal s 45 (glaosls Jf;l,.a e Sl sme SV

255 S35 Co e plal YRR Jse w8 5 s 5815 5581 5 s sl bty @ ps 0 Ju
Table 5: 399 Massey Ferguson tractor exhaust noise variance analysis model based on engine speed

1o 5053 Fosasl Sig Shre Gl sl db)as St
sodd b 5981 | gead b 5581 | g ead b 5581 | 555 39580 | 555 395 S S
&3l 555 &3l 555 &3l 555 ! s b | ol sl > b (rpm) 55 e
YOY/0¥q Yo1/44Y 0 JADYS u/Tars AVAY VY/YF 1000
\RATALY 1 F/4A0 0 JEAVY /XY S AY/ A VY/OA 1500
/ 0 1700
AARYAURN YY4/VYA 0 JEQY AT AY/¥e VYA 2000
0 2100
FY9/4¥0 VEVYY JYAOA /¥ AFAY VYO8
0 2300
Ys/aTY SOIVEY JODYD  +/FYY ADAYE  VE/AS
FONATY \YV/5YY JYYVA /¥ YY MY+ VE/EY

sisapmzr 55 053 G bl 5 YRR Jko o 85 poms 5 5515 5981 51 (s B lho bty o F g
Table 6: 399 MF exhaust noise variance analysis model based on the gear ratio in the gear box

to) g3 F 030 Sig Shre Gl dbyas Ste
sedd b 558 | s edd b 5581 | s e b 558 | 555 39580 | 555 395 BERSTRL
&l 555 &l 555 &3l 555 4! s b |l o b sdisanz
YY/VYY \Y/050 0 AVARA A YA (o AO/SY VE/EA S S
(I Dants FYe/05¥ 8 YAALYIRYA AR AY/0¥ VE/TA S 35
YAY/SAQ FYOIVES 0 JMAY S EVY Y AV YY/AY S e
Y4Y/04V V¥/5OY 8 VOYYe v¥YEs AO/Y# VE/ A o K
\YY/FAQ Ao /S¥Y JAVYS /YNy INZARi VO/ YA e 3
YOV/ Y58 YOO/ fYY JEYY o XVA AO/NY A%l R

AA



17R0 (glasli — Yo ylowt — O W ¢ Ailolu s § ( swiigo Ao

5. Ballaney, P.L. 1980, Internal
Combustion Engin, Khanna Publishers,
Dehli.

6. Broste, S.K., D.A. Hansen, R.L. Stand
and D.T. Stueland. 1989.Hearing loss
among high school farm students. Amer. J.
Public. Health 619-622.

7. Bean, T.L. 1995 Noise on the farm can
cause hearing loss. Ohio Cooperative
Extension Service Report AEX- 590.
Columbus, Ohio, USA.

8. Bordia, L. and M. Fiala. 1995.Design
and testing of electric-powered walking
tractor. J. Agric. Eng. Res. 60:57-62.

9. Brown, R.H. 1988 Handbook of
Engineering in Agriculture. Vol. 2, 1st ed.,
Prentice & Hall pub. Inc., U.K.

10. Crocker, M.J. and I.N. Ivanov. 1993.
Noise and Vibration Control in Vehicles.1
st ed., St.Petersburg: Interpub. Ltd, Russia.
11. Dennis, JW. and JJ. May. 1995
Occupational noise exposure in dairy
farming. J. Agric. Health and Safety 28:
333-367.

12. Roth, O.L. and L.H. Field. 1991.
Introduction to Agricultural Engineering. 2
nd ed., Van Nostrand Reinhold, New
York.

13. Solecki, L. 1998. Occupational
hearing loss among selected farm tractor
operators employed on large multi-
production farm in poland. Int. J.
Occupational Medicine and Environmental
Health 11(1): 69-80.

A4

S5 S

5 S sle Olge 4 S oty Sl eslinud
b J?&‘)Sj)ﬁ‘dsw‘-hpjb\“o“ls
0548 sl OLES sdd b S ads s sl Ol
e sS  a 5eS| 5 Jxb oS ait o b aslis
BL, /O JL@.’:?-‘C}Q.AJJ LS)\JL;'\M g)jw a4 JJ.A
slace o 9050 59> e slace
a8 bl 4 oS > Jl s gledlis ilse
Vool ‘uﬁ:df Seals ] ..Lil.lgr Lls &g ol
&A&j\esm\d\ﬂt{.uﬂ&w> O U
BB 5815 55581 oS i s | b o
Ailse 4o 5
References

1.Anonymous. 1985. Bystander sound
level measurement procedure for small

engine powered equipment. SAE J1175.
2 .Anonymous. 1985. Operator ear sound
level measurement procedure for small

engine powered equipment. SAE J1174.
3.Anonymous. 1996.Acoustics: Tractors
and machinery for agriculture and forestry

measurement of noise at operator’s
position. ISO 5131
4 .Anonymous. 1996. Criteria for a

recommended standard occupational noise
exposure revised criteria. NIOSH.



17R0 (slasli — Yo jloat — O W ¢ Ailolu s § (swiigo Ao

Design , Construction and Evaluation of Exhaust Silencer for MF 399 Tractor
. Ranjbar', D. M. Zamani 2, F. Ranjbar® and S. Karami’

Received: 26 May 2016
Accept: 26 June 2016

Abstract

An exhaust system delivers burned gases from combustion chambers of an engine to the
atmosphere while reducing the engine noise at silencer of outlet pipe. In this research an exhaust
silencer was desgined and constructed for the MF 399 tractor which was tested and evaluated.
Exhaust system of an engine consist of: exhaust manifold, exhaust pipe, silencer, and diffusion
pipe. Silencer is used to reduce external gas velocity and so engine noise. Silencer is desgined in
such away that the out going gases from the engine slowly expand inside it, and also heat energy
sufficiently. Design of silencer has considerable effect on elimination of back-pressuer and
abnormal noises. Rock wool which is an acoustic insulator and sound reducer is used in design
ment an construction of this silencer. Tests and evaluation of the silencer indicated that out
coming sound level can be reduced as much as 15dB(A) as compared to exiting model of silencer
for MF 399 tractor.

key words : Silencer, MF 399 tractor, Exhaust design — Engine sound reduction
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