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Abstract: decently, climate change has occurred rapidly due to the global warming, which has attributed to
air pollution. As the temperature of the earth rises and precipitation increases, it greatly affects the
ecosystem. Also the global world has very serious problems related to the air pollution due to the exhaust
emissions of the diesel engine. The engine experiments are carried out to fixed fuel injection timing of
BTDC 18°CA, using a four-stroke, four-cylinder in direct injection diesel engine. Therefore, the author has
investigated the effects of suction air humidity and suction air temperature changing for the temperature of
climate change on the characteristics of combustion and exhaust gas emissions. This study showed the
suction air temperature that CO is decreased slightly, on the other hand NOx and soot were increased
slightly in the case of suction air temperature changing, and also the pressure and rate of pressure rise
were decreased. When the suction humidity was changed, NOx and soot were slightly decreased, CO
slightly increased, and the pressure and rate of pressure rise were increased. Also the rate of heat release

was decreased.
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Table 1 Specification of test engine
Item Specification
Cylinder number 4
Cooling type Water-cooled
Cycle 4

Injection type

Direct injection

BorexStroke (mm)

102 x 100

Displacement volume (cc)

3,268

Max. output

43 PS / 1800 rpm
(31.63 KW / 1800 rpm)

Compression ratio 17 : 1
Fuel injection timing BTDC 18°
Firing order 1-3-4-2
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Table 2 Experimental conditions each load at 1,400,

1,800 rpm
Load
(k(ii/) 0% | 25% 50% 75% 100%
RH
90% 0 791 15.82 23.7 31.63
20T 791 15.82 23.7 31.63
50C 791 15.82 23.7 31.63
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Fig. 2 Brake specific fuel consumption on suction

air temperature & humidity at rpm
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Fig. 3 NOx emission characteristics of various

suction air temperature & humidity at rpm

34 FHAAHIZGURIA| F24¢ A=, 2020 2@

| & & HiE7IAE G0 0]%]

rr

(o2}
o

oo

1,800 rpmolAE FYFT7] S0CAA Hab 0%
0.1%, 25% 5.58%, 50% 12.54%, 75% 3.73%, 100%
6.63%= S7IetAom, HAF7HES S2%E
7ttt FUEEY ATE 0% 22.1%, 25%
15.61%, 50% 9.56%, 75% 10.46%, 100% 8.80%=
A ZAsHR oW, Wit ZAAEL 1330%= A
A4S & 4 AT NOx W] HjEE EALS
gAz|ZAA 7] T Hie; 4bavt 12 3
of| A Wk-g-oll ojste] WA=, FHUFVIY A5
7F £ A4 12 vt st z1el A K

23 PAEE dsr &
sk A7y

Ry
ol A=

-
. %o[o
M = ol
KRNIy

T,
o 3
il

=
o
b
2 o
ot
ey
p
bt
)
Boox o
B ol
£ o
z
ok
£ 4

14
rir

o
o
o
o
10
N
iy
2
r

B~
N
o
B

Joi
jincs
Ijy
bt
o

ooy &Y

s flr

R o gy 2 X

L L

il
S o
e
Lot
atcd
p
B fo po i iy

oo A
jincd
ro
b
fz
o
e
%
oft
o

ox &2

N2

i >
N
[>
o

=l

2
Lo
!
B>
=
i
oft
o
S5
o
i
o= N
S H -
oy i)
> Bor o
{ o oo b1l
BB
fr 2 o dfu b 4

oN
N
-
[0

=
?__'_]

= A e, §ab 75%004]
= t
73

AR T A B 100%00A  ZA]

EAF7) 50CoANA F3l 0%
25% -30.23%, 50% -27.97%, 75%
-12.67%, 100% 53.52%%= 74 D Zrlstgon,
H 11.67%7F A4As AT FUEEY Aee
0% 2.70%, 25% 15.59%, 50% 0.48%, 75% 0.95%,
100% -28.79%=Z 4 = Frlslgon, HE
1.81%7F Z43tA . 7133124 1,800 rppmoll A=
50CeA  H3F 0% -35.71%, 25%
-38.39%, 50% -30.38%, 75% -8.21%, 100% 54.98%
2 A 9 278igem, B 11.54%E 27138t
Atk FdE=E A= 0% -1.37%, 25% 8.81%,
50% 6.43%, 75% -1.34%, 100% -14.47%= =LA 7+

F937]



Bt
i

co
(ppm)
800
700
‘F
600 &, +
. ]
N /
500 - 7 —= -RH 90%
X
400 - 7 Wad —— 20%¢
= \\ s
= — L
300 <= ~g— - —-=- 507
- _ d
“Fr--ma ’-
200 =
100
0
0% 25% 50% 5% 100%
Load
1400rpm
co
(ppm)
800
700 \ -
\_ .
600 o
7
/
AN ’
500 LY i 7 — -RH 90%
\\\ - ’
400 S . T —— 20¢
. A J <
300 = 7= —=- 50
- -
~d__-
200
100
[}
0% 25% 50% 5% 100%
Load
1800rpm

Fig. 4 CO emission characteristics of various suction

air temperature & humidity at rpm
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Fig. 5 Soot emission characteristics of various

suction air temperature & humidity at rpm
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