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(Experimental Study on the Reduction of CO and

HC Concentrations in the Exhaust Gas of Gasoline Engine by Catalysts)

Abstract

MY ET R E W e
(Cho Jin-Ho, Seoh Jeong-Il, Jo Jong-Chull)

When an oxidizing catalytic converter which makes use of platium as a catalyst is cmployed by

means of . emission control of CO and HC in gasoline engine, the effects of important factors for

the purification efficiency, i.e. engine speed and secondary air rate, on the reduction of CO and

HC concentrations in the exhaust gas are studied experimentally,

In the experiment, gasoline and LPG are used as a fuel, and the purification efficiency is ex-

amined and the results of both cases arc compared with each other.

The experimental results showed that the purification efficiency in the case of LPG is usual-

ly higher than that of gasoline, and the optimum values of engin spced and secondary air rate

for maximum purification efficiency exist in common on both cases.

1. F R

SH R RNe) PR bAh BERD S  ERS
BT Bl AEELME Ested Aol X
F2 PHElE CO 3 HCE RS~ E uby
o] Bifel AT ES WEIT ol
ohoolEld HEE FolA foFayel fles B
WA 2 KBRS BAAAA BMRERD B
WA 7 HeEal AR E el el 2 @il 7]
L Fikel gk BiEel st Megow
Brownson™, Sigworth? 3 Patterson® 2o B

By o B w9392 Chandler™, Schwing,®

HC & %49 M%EE @asts BRbBA 700
CLIES) EEKEN A W2t BIERES 37
Azkshn KHEe) Fosrsl Qolwhal shal  £18hed

£ 900~-1000C 2 fR#Fslejol st= s HH Lo
PRI o] BTk HES BT [ATRo B 250
TR A s BCEHE] Yol fanEy
of BE AT BLEAE £ OB R
o b4 HAET TED PIRREE HTHe &
B B 8 SRRl BI%: BRORBAREe] R
Rl whebd FAMC] M RS MLE
FIHRY #RE90] AR A BB AL 2] FHEH
o] SfaReR FIEE T Jehi-w Ak PRl 4]
£ 4abol¥ KBR SHEAKBA stEas L
PGE ME2 (AT A7 WAk 21 &
FLbke] 3 uluh(ALO,) WA ML
B (Pt) & G847 BRUZRA ARMBHT
T MRIS) HERUI Sl M Halold] HHD ©)
& HEBYS] EMBEEES) 2 KZRFEe] COSE HC
o) JRBE(ERO) ©) %)= M-S M#Ae) ol

* EWH REAREE THAR BRR
» W8 MEEARE OBEr HRE



BBy EE TR EEL/Vol. 4, Na. 1, 1982/47

2, R B&

(1) R maggen~oo

WEel X S TR 45_0-550m=/g'-
9] KrRerFolug Bl RE 800~ 900

T2A # 5~1085M FHEREsle HREH
150m*/g AER R 2¢ TEBHS BT (1
AdEzh i) & 25t ot EF L Ca 9
ML) CaOF 1wt %2 HEEZ HBEAAA
B ATHRS Mtk (BE 2~ 4mm) o] REBMIL
foit 2 A shelFuch o) WA WA o 2
Bed 9 0.2wt %9 KR BRESIA al
£ Aoz A v}le Figl 3 2rf

Fig. 1 Catalyst pellets

(2) KGR P LEES s

Kol FMAY H{L%EE Fig. 29 o] 2
KRBT TR o] 9)Fhed peiAshE WEH=
Ko 24 Baphol 2sle] EHHESH 2%
R eEe MY £ U= o &
e frmst SRS #eleng o) RE &K
HREE fi#des) fitthiEo] = AR ENT
A6l aldl < #hE (KS D 3700) & {#A3}L $&& 44
WE F) Wi Tl MRS HRe ©
3000 cco) e},

insulati : hole
exhaust gas lation

(Z0, HO), —
catalyst pellets

secondary air (0,)

Fig. 2 Schematic diagram of air pump type
catalytic converter.

purified gas

!

(3) WerssiE

KErol (AR #BS-S Table 1 = 72 FET-S
7FA 4 Aol E KEBR IR BBl s ([THM
F= HE 0.75, Efr5##& 11, 200keal / ke, #
Aol C=85wt%, H=15wt%al 71L&l =l @il
A —0.5T, H.IE 0,581, {Ef75 2k 11, 830kcal
/kgdl IE—-4%E(CH,) 4l LPGo|cl

WREEL Fig 37 Fig. 42 2o M-Sy
A6l S MBIl T ERate)d] H&sl9en LPG
B BRI ERE ASdle BHYazYY £
dlimo| = B —~uoisjalo) A E A BEE
A Aol MES o deE @sle LPGE#

Fashedeh PRzl iREEE BRIV RS D S

WA ZN e HOFAESD # 50mm Lol Tl
4 ZAE¥ (Chromel-Alumel) & FfEs)s] MR
e miEskdet. 2k s R
A EEH=s BHEMES (CF—40375  air
meter) 4}olol| HEFAEHYEF EHFa ek =3
P72 o] e T el 4 F9le
BEizhArb ] CO2t HCO BERITF S U Ae
CO-HC JIE2E (YANACO EIR2108 TYPE) &
A

Table 1 Specification of test engine

{C0;, H,0) .

Description Specification
o[y
Engine model 2R
Number of Cylinder 4
Stroke X Bore 78 (mm) X 78 (mm)

Piston displacement | 1,490 cc
Firing Order 1-2-4-3

Cylinder arrangement Straight in Line Type

Compression ratio |83

Max. output 78ps/5700 rpm
Max, Mean effective 2
Pressure 9.87 ke/em

Mean piston speed | 13.52m/s

Maker Toyota Moter Co., Ltd.
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Fig. 3 Schematic diagram of experimental apparatus.
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Table 2 Experimental data for gasoline.

Engine Second- | Throttle{ Fuel Cooling | Inlet Conye]r— Convert ]
cpeed | BTY 8T valve | Consum | Water | air tem- te;S '{lefnt_ “er tem| Before converter |After converter
spee rate open -ption tempera-| perature gerature perature
(em) | (@/min) | (%) | (cofsec)| tare T | (C) |"(c) | (%) | cOt) |HClpm) | CO%) | KClppm)
0 415 1.6 110
30 530 1.5 100
1000 20 0.345 7 15 390 1.825 | 617.5
60 485 _ 1.4 50
90 430 1.4 60
0 465 175 200
00 ¥ 22 0.508 76 16 420 i 2,775 | 317.5 1 0
w 60 ' 525 ' Tl o) 2
90 555 0.11 15
0 455 4,6 340
30 490 1 220
2000 25 0. 682 76 16 437 5 500
60 540 1.5 200
% 545 2.25 260
0 505 7.25 400
30 545 6.5 430
2500 28 0.769 78 16.9| 450 8.29 613
60 515 5.8 400
90 515 4.25 300
0 540 5.8 600
30 495 5.8 700
3000 32 1.25 79 18 501 7.83 950
60 510 5.75 900
] 530 5.4 850
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Table 3 Experimental data for LPG.
; Secondary| Throttle | Cooling | Inlet air [Inlet gas | Converter
Eng\ge air rate | valve water tempera- | tempera- | tempera- Before converter After converter
:Zpee ) open tempera- | ture ture ture
rpm (%) (%) | ture(T) (t) (t) CO (%) | HC (ppm) | CO(%) | HC(ppm)
0 442 0,09 80
30 477 0.02 50
1000 2 7 2 402 1.75 400
60 502 0.03 30
90 522 0.01 25
0 457 0.05 60
30 462 0.01 50
1500 2 76 21.5 438 1.59 268.8
60 457 0.01 70
90 447 0.01 75
0 480 0.03 200
30 450 0.02 150
2000 26 76 19.8 476 0.123 455
60 . 450 0.02 200
i} 455 0.01 100
0 552 0.015 250
30 492 0.01 220
2500 . 31 74 22.5 531 0.17 550
60 492 0.015 210
90 502 0.01 210
0 547 0.03 200
30 542 0,025 250
3000 3 79 23 558 0,19 675
60 537 0.025 250
90 532 0.02 280
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