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A Study on Diesel Engine Performance with Ar and CO, Addition

A9 4, e A WA oA T
Y. S Jeong, S. M. , J. 0. Chae

ABSTRACT

The re quest to develop the engines that are able to run without air or with very little
oxygen condition is raised with the interest of ocean science or the mines. This research had
already be gun before the world war II, but had been stagnant owing to the appearance of
nuclear power. Recycle diesel engines have ability to run under the above -mentioned condition.
the recycle diesel engine recirculates exhaust gases into intake port and consumes additional
oxygen supplied by oxygen tank. Carbon dioxide is controlled by the absorber. The combustion
and emission characteristics of recycle diesel engines are quite different with conventional one
because the working fluids of recycle diesel engines consist of Ar, CO» and O; as well as N

Recycle diesel engine is therefore different with general diesel engine from the viewpoint of
intake air composition. It is required to investigate the effect of intake composition on the
combustion and emission to know recycle diesel engine. In this study, NOx concentration,
smoke and cylinder pressure are measured with the varation of Ar and C(O: Reduces show
that the addition of Ar reduces NOx but increases smoke. Otherwise CO: reduces smoke and
NOx simultaneously. Only CQO: increases the ignition delay and both gases increase fuel
consumption Ar addition is superior to CO: addition for the performance of recycle diesel
engine system but COz has the avantage with respect to emission.

F87]&40] : Intake Air Composition(-F7]Z4), Recycle(A<=8), NOx(AA24EHE), Smoke(via),
COy(o]4t8l ek A)
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Table 1 Spedification of Test Engine

Description Specification
Type 4 Cycle water cooled
D. I diesel engine
No. of eylinder 1
Piston displacement 0.6381¢
Bore X Stroke 95x95(mm)
Compression ratio 18

Rated power 7.35/2200(kW/rpm)

Maximum power | 9.56/2400(kW/rpm)

Injection timing 14" BTDC

Fuel injection
W 23 MPa
pressure

Multi hole nozzle
(4~-9 0.28 mm)

Injection nozzle

Dry weight 130kg

& M)A =2 [Surge tank(400 X 500 % 1000rmm’)]
g 4AAs9y. ds8FEFHE st 30ce, 50
cc, 100cce] Eet~=A7) o2 4| d8
A3 2 A2)(Fuel consumption meter, Tokyo
Meter, Japan)E AM-st4r}
212 7124 33 2 §93A

FN2A7 28 FEI7] 98X 504 83
7t=dAHE 74 sy ke sk
TFeElgg B3t FUield) aZdstHen
TEleHE ol 48t FUFE =AUt COe
9] Agolle 7kxe] B4 480 ThE Ttx
o ¥g] FEm2 Fr|F7NE P8 WA
wEkA, Yo 7GRS vpst] 73
o] Yz& wAlsle T F/)erEUE ¢
£ F/124L setar]) faA shAERA
71(ECOM A' ECOME AMERICA, USA)E
AHgad. E12Ae fte] Fr2AVEE
E H7R F 7tRBEN7A O8] BEE &
el 1 A7 =E 23

213 &= 3 $4HEFFAA

L5242 K-type QAUE AR5k 4

Ao £xpAE B9 WA, ULy, HF

Hg ol Bl RAAEH B deAe 71
5 wrleE, 7|8 WAy, 7|18 Y
= 55 233591, A48 25416 Channel
thermocouple monitor, SR630)E o}&3std 2
TS otk dEHE EFr) Hdted A
7% g solx Qe G 4 EWFA
(Piezoelectric pressure transducer, type 6061B,
KistlerAh® A¥d #=d] Aatsle] A48
2 ARFHESARNEZE A/D Converter board
(DT2821-G-16-SE, Data Translation co.)&
AME-E AT
214 7|7k EA47A]

W77t SRE A% AEY ZEHE WP
Pl AREFe wr|rtae AFPIL
Al ZAARMANZ RIYUHESR AT W)
717 =Fole 7haEA7l felgt 8] A
YAEAF $37)E TSt 7] Wi
FAARE AHEF FHE JALELS AlA
F9n FE7E AAS A AEFHAA
& & FES AsATh

W7 7kAFe] NOE §3357) $8l NO.
E-A7)(Chemiluminescent NOx analyzer, Model
911, Teledyne, USA)E Al&3l9H o0 £TA9)
Z3o= Bosch smoke meter(Diesel smoke
evaluator, type : ETD 020.50, Bosch, Germany)
& AHEsiTh

2.2 Algdd

B Apoae FY7e stxEe A
o Ar, CO; 5& F947t= 771 AE
g Zaug FriaERled dx3d {daseE
2802 Hrstze] g 2R =
& zZtzre) Fivkae) MRS HATIRA
Adclle) e, wiZlZkAeE, NO, £%dA
52 2389t A4y Afd JEiEE
1800rpm, ¥dhe a2 Ao A
A719] QgL Yo7 HaA 19, 17, 14 R
9° BTDCE ¥AXI71E A A A8& 83}
A} ¥ AM8E 7hA2] ZAUEE Table 2
o) Yehdslth

—_
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Table 2 Gas Composition Varnation with the
CO» and Ar addition

Gas components

OA%] | COA%] | Nal%]

210 0.0 790

2009 05 795

COz addition = & 19 75
205 24 771

(Gas components

Oxl%) | COpl%] | Nol26]

20.0 4.8 7.2
18.8 105 70.7
Ar addition | 178 152 67.0
16.7 205 62.8

159 24.2 599

3 ZHn o o
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