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Experimental investigation of effects of engine cooling
temperature, EGR and injection timing to reduce NOXx
emissions in the diesel engines
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Abstract- In this study, the potential of controlling engine cooling temperature has been investigated experimentally in
order to reduce NOx emissions in semi/heavy-duty diesel engines. Experiments have been done upon 90°C and 70°C
cooling temperatures that lower temperature obtained via larger radiator and setting its thermostatic valve. Also, the
effects of injection timing and the percentage cooled EGR simultaneously have been studied in order to trade-off
reducing NOx and increasing other pollutants such as Soot, CO, HC and fuel economy. Experimental results of
pollutants’ level and fuel consumption by altering the engine cooling temperature, injection timing, and the percentage
of cold EGR shows that NOx emissions reduce 17% averagely also fuel consumption decreases negligible.
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1. Premixed Combustion
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1. Inlet Valve Closing


www.SID.ir

WA o [ 5)Led ool 8,90

J$ze Ol Gl Sl 5 cnl oS a3l o33l tals
Foo Lid 5 ooz o3jl Sl Gl s Bkl g 09k e
WSy oo Sge |y Gl gam B as ojls o | aShuil lawgie
ol iy (Sl esil jrals ;50 A S 4 axes b Ll
2 o ly gaoys T osgas mals as el S Ll

el 01 ol (5SS (sles 215 | Lo 4l 55

| —=—90°C, 8 BTDC ——70°C, 8° BTDC — —70°C, 12° BTDC|
65

60

55

P (kw)

50

45

40

5 10 15

2 EGR so 32 %

(S SaE sled 1o ot sl 5ae e Sle lg st A JSKD
Cgus il leg 5 (0o, YA GO 5 0, EGR ws o

V Jgu= j0 a5 jsbles EGR sles g lade ol33l Ll

odds lawgie Jae aSGuil jlud palS cel gl oo 00y 3
Ol 5 Sl oajl 1l )3 i job 4yl (plaS
3 S0k & psboles 1wl oo (S o pSedn b
e Ol Bd> L g rals jghisra wld ool muses
S 5 sl s, 5l eolitul «s 5 K25 (glod| als 5 EGR
b Glo, e g (il jLad SRl a0 )5 5L 55 Hezen
5 Gy iz Bl ESse iz Jes b )
5 S3o e EGR (5,505 LS o cagu (23l uily]
g il lp e SonVl IS mls ol 5y9,0

o o\.\.;c] I\ J5\.\> o W)

Lot —9920 o0 digey I3 Ho990 SV s & Joaor

@l ) gye sulil Y gye sl

J$se [yv-10] [yv-1o]

-IYVE - 1P\ AT PMoasyT
<feYY A VA HCouus¥1
Nz f10 f COouwY1
f150 A Y NOXou Y1

2. Common Rail

i Sl (g5 0 (a8l 3l ol HC sloasY

gl o JoSis (Siteeliay Job g0 o5 ol (8 Sl b
3 pw0) ogangs Glasl g iil gl alols jo
Jeiil g yuses a5 ol oS sbo! Jlesl LB blsw
JraS Sl Shgme an aS sl ool @ sogmangs>
ol 1y Jlesl o b 6,5 S slos jrals gl oo
alross gloo,lgns Sop ;0 gyt £E 9 38, >l
Aol tale s Sl 4l Ll ssles ol 3l 2o
oyleme glos uals cel o )5Sz glos rals o,.5 o
o8l g ale i Slass 3 jioldl axcs o g 5l il aladss

—=—C090°C-8° ———CO-70°C-12° —a—CO-70 °C-8°
- -HC-90°C8° --o--HC-70°C8 —-~—-- HC - 70°C-12°
55 60
50 1 150
45 1
Q 140 8
© 404 *
35 1 130
30 20

35w EGR w0 9,

Uil ilgl g 6,3 5o LCO g HC wl s ¥ S
EGR iz slovs o sl a4 cogu

ol ey 99, w EGR o0 (5,55 slos L350
0 oold ULA.AH A k}LMJ )\) )5_75.0 M;Lo U‘?" » u.>9...u
Sg- o0 15550 Sy Ol LaalS el 5w EGR 51 solazul
sogaze 1o & 5SS sles LalS b A JSd 4 azg5 b
ao s Galidl L3l el il b g ialS do o VY B oy

oo pals 36 5l i jeiee olg melS gg, » EGR
s Byl S TS sles alS el g ST
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