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Abstract

In cold regions, especially in winter, it becomes necessary to warm-up a cold engine
before drive away under very low ambient temperature conditions. Under such condi-
tions, commercial gasoline does not evaporate readily enough in the intake manifold,
therefore, rich mixture is supplied by choking. During this warming-up period, carbon
monoxide (CO) and unburned hydrocarbon (HC) emissions are very high and also a con-
siderable amount of fuel are consumed.

In this paper, we have dealt with warming-up problems of automobile gasoline engine
under cold temperature and have experimentally investigated the optimum warming-up
choking operation, minimizing the emissions of carbon monoxide, unburned hydrocarbon
and fuel consumption during the warming-up period.

As a result of the experiments it was found that when the engine is operated with
quick release chokes, in other words when operated with lean limit mixture of drivability,
it becomes possible to reduce the emission of air pollutants and to cut down on the fuel
consumption compared with those of the normal choking operation.
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0. (deg) 25° 30° 40° 45° 50° 50° 50° 50° 50°
AIF 11.0 12.5 14.2 14.5 14.6 14.6 14.6 14.6 14.6
qu (g/sec) 8.3 75 6.1 5.4 4.8 4.8 4.8 48 4.8

3Gue BB /INCT HIBBIRIEY 2Goo Hl/NCT HIEHRIE & M X P E@max Rl
Tw 3 10°C LL Rt b & 8 USRS T 2Gre, YGeoo X EFCRI TS 2 L WA[HETH 5,
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F72 Goo EAL & 9512 Gue 2T Tyt —10°C 25 0°C DX Tl [Guolmin 1162 ¢
TH D, HC /Mo T HBEEBIRECEEL 0B E& 0 TGuc 11163 g £7eh 20 4 El5p kiR
CBGCTEH IS, Licais T CO OBALFEE, KIRKFD Gue B 2Gue /N2 <5
ZERHRLH D, 300

ZEEXEIZ2OT [Guelmin &5 &, Twnd fgg ”
30°C 725 40°C ¥ TOW FE X [ % T [Guolmin (L3 001 W0 o000l

200 Tw [60-70°C]

BLTuB, Lo LIBEIXRE 40°C 705 50°C Ll ETix moﬂ [| ﬂ””ﬂﬂﬂ{ﬂnmﬂ 'R l] |]
L0
11

Tw [70-80°C] PN R N

64 sec

0

[Guclmin (XM 5, ZHiL Ty % 10°C LR XD g T [30-60C)

CET D o MRELTIBIDTH D, Tw pt50°C L g‘“ﬁn 0] ﬂﬂﬂn{u il uln o0

LTS o B AICERE S HIZ0S A S EAEMT 2 ] Mnede s e

BENESPHPIEE T 5T %, 2D E1E[Qrlmin, =0 NI D";“‘;“’ﬂ”ﬂ 00

[Geolmin 22T LA Z £t 25 (10, 128 = )7 T [20-30°C]
rg()[rl[]ﬂﬂl]nnnunuﬂﬂﬂl]

), F7ein Tw it 50°C 56 CFE T A & A1 s ! rT—
100 33 sec
WAL E AR B o & O, MARHEREE, A ol n 0 nnganne oo 00

" s N 32 see Tw [0-10°C)
HHHMER, DIXENEEL DI D, O e nnannng 1 1
55 BE # B% Ll 100} 35 sec " Tw [—10-0°C]
n_a. [adn
BEBERETE] 2o IXIBHE O E IR LI L » ThkEL "a 2 33 ) [4]“,, a“ (d‘“’; B
& Foa — 7 9ME 6 eg) i
BER T 5, ThbbE R EL L, B 4 o
15 HBAHKEE 10°C LA T35

HRLTHIE Zre BT ENTE S,

X 1512 Ty % 10°C F 5 X4 51084 % B ,
tw & 0, DBAGRE R, TwdMBEn & X 0,1k o Tro kb FOELI, TwiEicbd &
00 5Tt RKEL BT D, THbbREGRKTIFERERTL to I REL 0D, 0 &
Bt A BEEE MR 3R 4T,

T B IR &URE

R4 OBEET I COBEERMAYRIMCT D AEEXEOEE &

Tw (°C) —10~0 ! 0~10 10~20 | 20~30 | 30~40 | 40~50 | 50~60 | 60~70 | 70~80

0. (deg) 0° 0° 0° 0° 27.5° 27.5° 27.5° 30° 35°
A/F 7.2 7.2 7.2 7.2 119 11.9 11.9 12.5 135
qa (g/sec) 13.4 13.4 13.4 13.4 7.9 79 7.9 75 6.8

To B /AINCT D BRI ERIERTER D Qp, Geo, Gue & R L TREAKEE LD, 2Ok
B T BERANCT S BEBRE TR E R, BEHHWNE iy, BEHER R L OORETE
R D HID B OB O AR ER Tixig L,

5.6 RBABEBRBRECIIBYERE, COHEHE, HC HER, BEER

Pk, HEESREC L2030 HEE, COHEE, HC B &R X BRI E X
FETHEEBCOWTH L £ ORI FEE RS,

2Qs, XGeo, ¥Gue B LU T /M THERH T — F 2T £ Mode [2Qfmin, Mode
[2Gcolmin, Mode [2Guclmin B X" Mode [Xtpjmin &L, Tw X T5F a2~ 27 OHBIEYR
X 16 127”3, Mode [2OQflmin, Mode [2Goolmin 35 L U8 Mode [2 Guclmin U Tw 2% 10°C UL ET
&, OBV RDLNAFITEEAERLC LD, % Mode [Goolmin & Ty 28 —10°C 7>
5 0°C DIRE KM T Mode [2Q/Jmin, Mode [2Grelmin & #7c%, UL 6.=25 O& & Geo ik
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80
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BT BERE - ¥
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& 500
o Model 55 Q1lmin | Mode {3 Geolmin| Mode [E Gitcluin] - Model Ezwluin 700
G 60 Qr
&1 i 1
Pty e 600
¢ 350 ™ _ ?\
A 4500~
& 100 .
= o 400 Iil
= 50 Qr =
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o200 300 %
Shi 200 &
W O co o - E
e J100
HC| 1C] e
0
() (b, Lo (d)
17 GG R X B HORHE R,
CO, HC HEh B #irg i

FEFI X, B L‘@ﬂ‘uﬁ‘ o Ty pn —10°C ViR
0°C ¥ TOREKHTIX A/IF 12 10~11 &L, Tw
AOCL ECHERRBEAILCEBET I LIc L 0Bk
CEMAIRETH D, Mode [Zriwlmin 121D 3 = — F &

BigsteFa— 7LD, Yo, REMT LT &0k, BEHEE, FEHEDERBCERE

bigus,

¥z Mode [2Qflmin, Mode [2£Geolmin, Mode [XGuclmin, Mode [Xtplmin 12 X » CHHEER
LicBED 2Qn 2Geo, EGre, 27w % K17 (a), (b), (¢), (d) i, Mode [2Q/]min, Mode

[2Goolmin, Mode [EGuclmin 1T & % 2Qy,

ZGC(), EGH(;, ZTw iz 01 [ﬁ] L/ & 73: Z)o MOde

[2tw)min TEALD 3 £ — Mz BT 2Qy, 2Geo, 2Gue NKREL D,

6.

H & B F

Lok, (EEBEEPomE R, CO PhtiaE, HC PRSI o T ORI & i B i

TERRD B —FIEICOWTHRENTEL,

& DFER, BEED OB & B EEH IR, BEHRAORE LA & b7 B EZ

Wiedll+ 2 EnBEETHD, BEHEE,

CO, HC $Eh Ema /M7 5 BIEIR iz b o

ERH DI, HUOBEBBRIET H B BB HKIEE N —10°C 25 0°C F Tzt 10~11
EL, OCCL ETIRMEBEALMICHEETS 2 ek v B ERE, CO kL HC » [
BRI EDIEMNARTH D, 7cb T ED L 5 IeBIBRIRIETIT - 128 H, F 2 — 7 7%

P& 1iig b le\ - £ RLEER Ok ma 75%,

CO % 65%, HC % 95% (K5 Z LN T& T,

LA LB KR AY —10°C 726 0°C % T EA T HHIOBKEHEE, CO, HC Bl Btk
T ETOREICLD HEENRE KR CORBEROWENLETH D,

RECANIERIT S CHic), K, T2 BHCELOFNEHELL TS 57, Uil
WHERE, UEEHRFEEREREZE, SBE-BCEBEEYERT D,
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