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Investigating the effect of engine speed and loading condition using
water-diesel é¢mulsion on the engine noise emission
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ABSTRACT o

In the present\Etudy, the results of an investigation on a direct injection diesel engine using water—diesel
emulsions (2%, 5%, 8% and 10% water by volume) are reported. The engine was run at different engine
speeds ranging from 1500 to 2750 rpm, with steps of 250 rpm, and four engine loading conditions (25%,
50%,.78% and 100%). No change in engine components and fuel injection systems was made. The effect of
engine speed, loading condition and fuel type was evaluated with multivariate stepwise regression. Further,
the Duncan’s multiple range tests was used to evaluate the significant difference between the mean values of
measured engine noise emission with respect to change in the independent variables. The results showed
linear increase in engine noise with the increase in its speed at different loading condition. The greatest noise
was obtained for engine running with neat diesel at the maximum engine speed and loading condition
(104.85 dB(A)). The engine noise increase for neat diesel was higher than emulsions when increasing its
speed at different loading condition. Lower engine noise for emulsions than nest diesel at the maximum
engine speed and loading condition could protect human ears from excessive noise

mrseifi83@gmail.com.csT,| ol&ils o i Lo oamee™



0
Sl guntigo olo 8 S aad i g or
01 231 &y gl 390500 g poinsnn gt @ &

>
Universiey

u'{'w{‘ff‘ ,‘;;Af;!u_"uf"/u/: ! PBuali Sin

Keywords: Diesel engine, water-diesel emulsion, engine speed, loading condition, human hearing health
doddio -

2 S 5o 8 oolitul 550 (Ysb Lo Slagley D j3 (655laS Sliles 5 S 5 S o)l el o s slegise 059!
Sl ygige ol (SolSe 003l ailos S s (glosd S colaiwl o ygige (pl 55 Seaw sla )5 plxl jo ol (Sl 003b Sy ! slo Lo
S5 51 e ) e lysign ol 5| ol ol cgho Ll ol 31551 aliions 13 y5ST iy CBlE 5 5Vl o515 slaenas oy Jio
5o calizee glapezsl 10 .(VARY caily] 9 ,579,5) ail anils o pmxe 3l ludl Sas5 5 closzl g (g, (gomz Sl 5 Wiled o aS Al oo
agrlae Wilos S S 1> oo G yoee Sl nals Caz o0 lao bl agzlse e lp (oo laibin] oy, b NIOSH alos jhbss ;01)..,;
50 oo 0si mie o yeges el 0ul (i ya laus 90 4y lgie 4 5g, o el ¥ Dae a4 b s AA L el A uumlmk}‘wo/\ab
50 Gloo S Sladllas 140 .(VAAF (Lold) ail oo Glixl (5ige Sloo an o yiagee 9 (Yoo F (Ko ) 080 « le).:a YT pile
Gl L (VoY) (alSe 5 (LgSS g 4l (2l oy 51 (V00 V) 9,98 5 550 lee ol 8.5 & )50 5390 64{93\ Glao ials b,
o Mg @l anl e (oallasl lros VT o slasgige ilesged Blil Slao SIS 0 (o (639505130 4 (39 y0en o0 00
5 S Ot Ko 5 058 (slaacnST 5 ()5 (slasinST S s sloce S50 (NOX) (s i slaaST looan ¥ (pl odae a5 aiss
(gouml Gl lil dan  Sogdl (ae) oS ad p,5 dile Wi 9 el g aLBIAS LSU g9z “"‘t’“bﬁ 2 oo VTl sl o eog0
5o el 00335 mog Loyl s 50 Waygige (! (ST Jlade ialS gl glail S Coen u.,.sl}e 10030 )5 0 0jmfy oS SMSLe
SRl e 5l SO olee 4 JSe5 o g gl WSl e clie Blymlonsl b Lh&?g.w 51 eolazwl ‘Gf_x;.ﬁl ool uels sleol
5 948 0,10 Heise ;o SMol 45T e 4y Sl colaiul (gl aS (Yoo ¥ o)) Sen ngmy) Cowl o 7 olae Lo by (0 50 CS g
el jrodl CobB L pizman g a0 2alS | 5l sl 5l Lol 5 i awnST adgiallss o Jleiil slod alS b ygadgel (YT (), Son
5l eolatul loyeds (M ogas 4 g 988 0 (Sooll JSie S5 4 axg L ML. alls oy 1y i Gl oosl U 5l e sl
Ogedgal S ooliiul b Ui sloygise (o (Sogll b alaly o cusly s ML Sl (2ol U ol e Oy Wl oo (ygendsal
29590 o asdlla (ul 13 0908 Gl S (0 5 ay539e cnl LS B & @l lsd ceodls 1) 0T 536 b oS adlllas 325 g3 5-0
Se e alie (Al L3935 L g oud (g ol g gel sl oslinnl b 5o

AN

) Ledigy g dlgo =¥

owlol losde —¥-)
N

A 950 (e S @y e O 5 JBFIE (s gel g sl wlios ¥ gs o llisl slls GraleT ol o eolinl 5,50 LdslS

P2l (aoyn Ve g A YD) s e et S 4y sl T g sl syl 4l sl isd oo bl pa b (0o 1 5 A B Y)
13 05055 b LS el mule BNl pos &) azgs L 0,08 o plal g3l 5 ol OS] Jar (yjan oy 5l oolitisl b g o biglie
OLL 5l (2655 QLJ Se 8 5 098 ei adgi (5)lml bglis (coS 5 (095 o) s3le (g, b e 99 ol 95 bolies (sl (A6 &550
o 253 33, 5 BSPAN BO rlas oS Jlab i sgmadyal 5y el gl i gn Iz S50, Sl e 39 095 pa Sl
5% Gis® 4 e uL") Do 1) bylsee (ol 58 93 9 03,5 ke mlo 99 o JoSge (S logys » a5 23,5 oolinul Jolowe 4

' & Sl 005 00l ao)3| (V) Jgoz 5o oolaiwl 0,50 5350 Slastin .colul

AN Jpo yeis0 Glasin - Jgus

Table 1. Diesel engine specifications

Lombardini 9LD 625-2 Model
2 No. of cylinders
88 mm Stroke
95 mm Bore
1.27L Cylinder Volume
19 kW) Maximum power at 3000 rpm

67 N.m Maximum torque at 3000 rpm
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Figure 2. a) Designed and b) fabricated acoustic room
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Figure 3. a) Data acquisition system and b) ROGA-MI17 Microphone S
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Figure 4. Signal transformation from time domain to frequency domain and 1/1 and 1/3'octave band
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Figure Z»Engine sound pressure level with different fuels at a) 25%, b) 50%, c) 75% and d) 100%
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Figure 8. The comparison of meastired and predicted engine sound.
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