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Development of Noise Reduction Technique in Small Diesel Engine
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Small Mitsubishi diesel engines are installed in construction and industrial machines. These engines must be quiet, and
they must also give high performance and clean exhaust gas emission. Since machinery that is quiet gets tax advantages
under the law, quietness is one of the main concerns of both manufactures and users. To meet the new stringent noise
requirements, MHI has developed theoretical and experimental procedures for combustion control and reduction of noise.
This paper presents MHI’s original conception of a combustion chamber built to reduce combustion noise. The validity of
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the analytical method for evaluating the vibrating and acoustic characteristics of the engine is also demonstrated.

1. 3 A » &

Litik, 1~63600PS &vIlREVHAv Iy EE
ELTCWAHFRMNICR T 22— L2y A=A ThHb, M
BFESWERR TR ZNOH, 7~5000PSHT 4 —Lnzr 28
ELTBY, MDY EMENS 150 PSUTOL > 2 i3,
BELNSIS a4y - 73— 7 -WEYa LR
BB CICELN, M b0EBICRPELWEEICL>TWS,
7z, TONE, E£BICHEBEL TV 5720, fEEESREEREIC
T 2ERITIEF I, FRC, BESN - BEREMOHS,
HIBERSS A 2L — 7 DIEERBICERE U ERTL L MBI &
HTWB I L, BRI OV TIIBEL L ERSRESRKN
BBELEHIFRLN TR b, TP ity 2{EEE(
DERIZIEEICTH,

LHTIE, TP rINTIEERFLOBERICZIZ2 B
&, BB - BEOME 2 AR FHE - REE L ERTLEED T
&7,

$72, BHONET 4 -y P UBRICBWTE, 2R}
- BENULDBEI LY Ju—U Ry TELEWIY P UK
TOEEFLEEEEL, FLZNE2RHHCLTWE, Zhick
D, T¥IrrbBHKADKREAEY R/ABRICHIHIT 5 2 &5
BBlcZ), EmRB LN ANEnwWI -2 2FHTEL LIRS,
EDIHI T NAXMZTTEL, EWMEAKD 3 A MER -
AL L ERTE, BRBSEHEKOERIEEICLDEH 5,

AHBTIE, HHMBEORFEERR T A REES X T L0
2 & AIEEEREGHNESR, ECICBRERE A b= X LOBN
< FRlc & A EERFEEAHIC OV THENS,

2. BEREAN=XLLEEEEFE

IV DBEREA =X LERLICET. 23, YU v¥
NDBRETIZED, EX b)) SBECHERTIEXL X

ST, 7TV IMAEMFICEHRTIEIT VAL %7}
ENRIBNIRET 5. CNLORIEHN I T 75— REDT
LU UBERR R RE S, BRI YR, LBREL L
TSNS, .

L72hinT, ¥ P DBREERNLHICIE, LITOMRE - ¥
EM IR T 5 WAWLFEIC L > T 5,

o mmiEIc L B IBFA () Y IHIEN) ol

QLA NY ATy TRNT Y ¥ 74 vy FE0iEIRIER
Ty I r—RRe T T 7 ESEnIREMEREIE

U5 I r—R, AL NNy, HN—ROETBREEYE
54 Iy IXY, BiFRENEMEE

LTIz, bREEAHsEE BT 585 - Emms L NEEEL
ZDOWTHR 3,

3. HRBEHIANC & B {EERSE

E2 I FRTRISRT 4 —E NIy Vo MEBREREIC OV Tk
N3, BIBRT 4 —ENZ Y PV DL, T I DBRITRD
EouHELE LS. T, TERARVEIZERANERD, ALY
DLEREEVICEHBINEBEIERT .

KIZ, TOBRICE - R RASHE L T BBEIENIC, HET
X b BEHTES N, BACE) FRESBREIEE S (I
i), 2LC, ZORISENORBET A EENICHHL, Fick
BORBEATEAT T 5 (FREAMREE).

—iRiz, TP UBREERBRICLLY) Y INEKREN EAE
dP/dbnax (7 7> 7 BEIHT 23 ) > SREN ERADEKIE)
LHRDIERICREWI EFHLNTWEY, 2L ) Y IHERK
FEHERARPERT 2201201, BEBEHFS A 2> 70BREI T
LESTEMTHS. LrLadbrryrignBbaziEk
B, KiEZBEESN 74 3> 7OBEIZTE S, BE & HEEo~
SUARERTLUEN DD, T, MHRELIHRILESY» %
BEBET— FICT2DLEMTH 5, HeEHFET 5 L RIERE

*1 oo EftRER T
¥ XU UEMEAN LY O U RR SN — T

*3 x U RN Y SR —T
*4 RIGHFFRRriREMFRER TiH

ZHEBETHH Vol 3¢ No. 4 (1997-7)




Rl IO UBEREADZXAL

269

— 7} I8
[meempE |- [mwen |—{zmras] 208
l l il
; EX b 543 0% PO
[z f— 3205 |2ascd e
[vurany¥] [4exr>}1 I
axrAavk YLy
5 94| | 317
THE
avn |[mE  |[25-7]|[752% - l -
prio || vmmeni|| 720 || 525 A ] [Fro—am-]

BEFRBOLHICE, BiRS - REHEE - FERHZNETNONEILETH B,

Generation mechanism of engine noise
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Combustion system of pre-chamber diesel engine
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Changes of cylinder pressure by combustion control
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Improvement of engine performance with new combustion system
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Calculation procedure
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Changes of sound power level by structure modification

107

-
o

-
o
|

o

—3

271

90~ TLUL 84S (doyl- 494X 120)
= 80 3
& il
o
2
2 70
<
A
Hu
B 60
sol— 1 1 1) L L | —y
500 1000 2000 4000 8000
A ik B (Hz)
6 ITPUBEINSMOHBECTALE HErzmon
W—EHRND,
Calculated and measured engine noise spectrum
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