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Evaluation of Transient Performance of Carburettered Gasoline Engine

ABSTRACT

An experimental study was carried out to evaluate the characteristics of transient performance of carburet-
tered gasoline engine under rapid accelerating transient driving conditions.

In order to evaluate the characteristics of transient performance quantitatively, the concept of dead
time ty and response delay time t, are introduced.

Performance parameters such as air mass flowrate Gat, engine speed N, manifold boost pressure Pb,
and output torque T are measured simultaneously during the rapid opening of the throttle valve by the
stepping motor.

During the rapid opening of the throttle valve, air mass flowrate Gat is increased immediately without
delay time, but response of engine revolution N, and output torque T are delayed. Therefore hesitation,
and stumble phenomena are occurred.

Dead time t; and response delay time t. of engine revolution N, which is extremely delayed comparing
to other performance parameters, are respectively 0.2—0.3sec, 3.0—4.6sec., and dead time rate ts/At and
response delay time rate t/At are linearly increased with the throttle valve opening rate § during the
acceleration from 12 degree to 20 degree at 1250rpm.
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Table 1 Specification of test engine
Model Capital HAWK Engine
Displacement 1498
Bore X stroke(mm) 780X 784
Comg;ression ratio 95
Max. power(ps/rpm)  |95/6000

Max. torque(Kg-m/rpm)|14.2/3500
Valve mechanism OHC Belt driving

Valve timing In. open [14°BTDC
close {52°ABDC
Ex. open [52°BBDC
close |14°ATDC
Idle speed(rpm) 700
Fuel supply FBC
Choke system TBAC
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Table 2 Specification of measuring equipments

Instruments

Specification

Cylinder pressure

Strain Pressure transducer, MP-100K-18 and Dynamic strain Amp.
DAS-407, Shinkoh.

Boost pressure

Strain Gage type Vacuum meter PT-761, ONOSOKKI

Torque

Strain gage type Torque meter 3270-2K, Daytronic Co.

Engine speed

Magnetic pickup RPM meter 3240-2K Daytyonic Co.

Inlet air pressure

Micromanometer, FCO 01

A/D Converter

12bit 16ch./25usec, Lab Master

Stepping motor

4phase, 1.0deg/pulse, KPS86LH2

Air consumption

Inclined manometer with round nozzle(Nozzle coefficient 0.822)

Fule consumption

Cylinder type fuel gage with timer

Inlet air temperature

Pt-100y Thermocouple

Mixture temperature

Pt-100©2 Thermocouple

Manifold temperature

K-type Thermocouple

Fuel temperature

K-type Thermocouple




(O Pressure transducer @ Crank angle detector

® Amp. @ Gas analyzer

®PC/XT ® Stepping motor controller
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D A/D converter @ PC/AT
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Fig.2 Block diagram
tem

of data acquisition sys-

f

22 HE oY

T 1209) AE2RE sp&gEE z}%% 7115%* 8
& 01,03, 05, 10, 15& ¥4 715A 7T 28z
NEEEI AF3A e B 2718 ASF ¢k

1300rpm, H 7125 <F 430mmHgs! J el 2 5-€

Aot Ze Az EAE S AAEAT AHE

HEs A v 3¢ =28¥89 4

%EM Qe GAAYG 29 AATLEHN

2E9E7} Adgels &z E FEA

»%E% Ak ol A e 7ig7le] A& H22RH

14 2z Afde 9 dGolrh

3. 7|8te] ni=A

Ji=EA]
[==Taaun O

HF=&AA A& AN 2ol BEF, 717

H
C RS 12223H 20074 032 %% 7y

AF, %‘ﬂ%7
A7 gurslA
Eo A @3171 T"r%é‘r*éoﬂ

1= 0

033
o
o
ol ©
B
e
(B
o)
de -
Ho
A
2

REEE R

%&.“’6}%‘: Stumble,

M
o
s
ol
AR
i
L,
o)
Rl

7}8}<- Stretchiness,
oA Frtete
Accelerating Surge 3?‘4 vebdot?
wala FEgHAle e BAG A
ARPez vebd davt ok
Fig3e F=AA 7184 ‘5?113'9%1 E4E
Bl Aoz, 7@ R4 1250rpm,

o2 2 H ooX me
Mooir fr oox Jfk‘.

ox

ol

£o,

24

2

3,

L)

]

5

Bu o NEFE 28PRH
WR—J FHNEE 2HPYEH
A (M2 vz, Friddiel 48 P,
F R & e ‘?J"?"T"'f’«] WskE H, 7183
AFE N, £ 2xE Tmix, 3\"«131 EAE
T2 Jetdt. 228389 Mt A ¥
Aol E71F0 FgE Il o tEHs

Agolth E2E
sjs) Pahzom

e gar] AFstd Ay gat HuAd
Eed & A8 Zadth 2d EA% 7
AHASE I ALY F A5 AFdET,

FgN ERV) £EE vk g 3FY
Z7t2 YZso] A3 Astgrt Figds 05%
¢ A5 B9 g% A=A, A4 A
FAAE £ AEL 2 &S ¢
pii=d

Fightt Figoe 7I&3x7t AF8A e 2
oA J1BIAS F 1300rpm, F1EFYE F
430mmHgg! AeldiA 0129 032 < M58
AL 7 1B EAR AFE vEhd Aotk
B39 A3, 7183 A5y 44X D-E Fig3 Fig
49) AL B @A 5A Jebdg & ek ol s}
Z AR S0 dis] TEeTh

¥

3.1 E7I1RUUEY
Fig7& 71838447t & 1250rpm, SE2EWE



o ARE 120044 200714 8oF A3kl
£ AI7HE 03, 05, 10, 15% B¢tez &9
g &% %< Pt EATNE Gate] ¥
vehd ol
=2 5887t Ao oet Fr18%d Ph
28z, el BUF HAAA =g ¥
A3 Frisith 22l F71% Gate WEVY
A ALY FA FrEet7] AlFES A
o] AvtA Hixlo] £23 Fo] MAE Th
of ¢t ol =Bth AEAIL At 03
291 B¢ 2u o e A Ao FriES
ZF71817) AR, 715 S8 F o 022 Fof
FNEL AU HY, A5E F o 3% Hd
QAgkel =g@d 2y ANAL Avt 102
ol 7499 F71% Hale wre AEdst Ao
EAA Z7leb7] AFsle e Zod, Hd
710l He AL MEF g3 Yehiy,
3 ETE7IEE LAl 0320 AS B
Az gt} o)XY =g E WL o] JAZe] F
S4E U1 A Frtge]l A vebdth
7A Frlgo] AAl Frhske e 7184
2o ZHad B E 49 F5E BE37] A8
A9y #4902
17t FEHE Ao F4dd
= F71% B pbe ®
MEste] ws) 2zt AQ
E713A Ao Fgste HEY

e o
0 1) T(kg~cm)

T

rérmﬂ =

rir

oo N oag ool
i)
e

€ =2gdsd
I ek olRe
T2 & gdke

tr

I3
2
=

/ 8t :03sec F600

vy
<)
S

3004

54
3

EE

e
0% i ;\ SMS ‘
1800 1.500 }_iz(,:.og (SEC}-}SOG 5505

Fig.3 Output signal of each performance para-
meter at transient operation with accele-
ration pump. At=0.3sec
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