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Unsteady Flow in Intake and Exhaust-Pipe Systems
of Two-Cycle Engine.

By

Shojiro Kant and Keizo Hatta

) Abstract An analytical method for solving unsteady flow in the pipe system of a

@ crankcase compression two-cycle gasoline engine was presented, and numerical cal-
culations based on it were carried out. The intake pipe, crankcase, scavenging
passage, combustion chamber and the exhaust pipe are all included in the system.
This analysis aims at the simulation of scavenging processes and could be combined
with that of combustion processes to yield the whole engine simulation. The
simulation of an engine at motor driven can be obtained by this analysis only.

The computer calculations were performed to give timewise variations of the
pressure, velocity and temperature of the system for various parameters such as
engine speed, intake and exhaust pipe length and the initial pressure of the com-
bustion chamber. The variations of the delivery ratio, the trapping efficiency and
the scavenging efficiency depending on these parameters were also examined. As a
result it was confirmed that the resonant pulsation in the exhaust pipe or the intake

pipe has very much influence upon the flow of the whole system of an engine.
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X 10 i3&— 4 ERERE (Motoring) OEBEKIMOES]), EEFORMHIE(LEZRLTNS.
AMHC Firing OBALRRESCBTBRL TS, FREOESN, EEOE/BEFL
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LT, K 12 SRR S L CHSILE N OMMNE LA REREEA TRLTY
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SWTHES], HEORENELERLI-bOHMN 21,22 TH 5. K 21 T lx=60cm O
AHSEDSEFEHORIENEDODTRE L, REZOENEILBFCOXEL®RIUTT o
W3, ZOHE 22 hobhd kO CHITAKENEY, DV TRBRIBESHIER L

o
3
i X
i
i
& N
w0 :

Firing o

0.5 6000rpm -
é cho= 3.0 _
e Iin=20cm
= 50cm g »
& lpx= '{'“;-
IE 0 60cm -——-- &
®
=

0.5(—

0

22 w2, us,us,Te OHTER I KBIELL

Firing, 6,000pm, Pczo=3.0, ln=20cm, lex={g0 %=

Lor Firing, 6000rpm, Rgo=3.0, lex=40cm

08

1

LS RRsET,
® 5 KK

0.6

e X ARE Ty ,
B A o
AV i

o/o"—o_'()\a—o’\o/ HEEENTRE M.

0.4

0.2

1 A ! ! 1 L I
0 10 20 30 40 50 60 70
u&ﬁ%ﬁé I[N cm
23 BRRERIOXE
Firing, 6,000 rpm, Pcpo=3.0, lex=40cm

This document is provided by“JAXA.



gy

fim g e s

*

gt v et AR Y

L
i

s Pt 3

i =

¥
i3
i
¥
t "r
]

il

A

SR

1972 4£ 10 B

244 7 VZBRBEEREROF EF IO 1023

3%
Firing 35
2 F () 6000rpm In= o
40cm ----—
Pego=3.0
N lgx=40cm
- P (&)
ol ! 14 ! | ]
2§O SO BDC SC EC 10 TDC IC
R R(r5v0%)
i
1
0

BEATLEE us
(=]

24 P, Ps5 Py, P ORKERICXBEL
Firing, 6,000 rpm, Pceo=3.0, lgx=40cm, lm——‘{ss ¢m —

RAALRE w g

(-]

40cm ------
5 /." 3 505
h J7A b
‘\‘ 7 \ ,"-\\ ﬁ
e \, 3
\\\ et \\\ H’
o 3 ®
- =
EO EC
Firing
5 6000rpm
Fepo=3.0
lgx=40cm
Lo = { 35cm
N7 40em - -v - —

o FARE Y,

25 wuzu4,us, 7. ORJERIICLBEL

Firing, 6,000 rpm, Pcpo=3.0, lex=40cm, hn= {ig §$ ......

This document is provided by JAXA.



1024 ' REKRFF B ER RS - 8B HiL4T o

BoTW3., COLHK7 5 VI EERR 2 Y1 7 VEBBEORSBE CREELEBOLT L
REAZECESOTHEBMES LTV A720, FREDSERIVBRIEDOHICE TREL
BZRAE -1 tBiEEHLITHS. _

M 23 BESEEIICE > THREHOBEZAFIESENT IHTFERLTOS (Fo-
ing). BEHRBRKERECL > THRHYBEPICENT 2H, i< In=35cm & 40cm LT
BhTh S5em DENICKH L TRIEBKECEAL TS, @BFICOWTEN, HEDR
RIME LA~ & D AN 24,25 TH 5. M 24 TREEDOENEFHDAABITE DR T
DEDTFRTEY, In=40cm DBABREAMBEBNTNTE 7 7 ¥ 7B LERKIAOMICIE L
AEFENEDIEL ZDDR 25 Hobh b L) ICRTEBDLEILBIRRELE T E.
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55V BERR2 A 7 VEBBEOEFHD Y av—ya YEBRELTNEN, CCT
B> 1D EO—EHTH h, BEOERY A 7 VERTER LMIBERICH U BERR F
BEOY L aL—va VICHES LT 3. REBEORIT & IR RENSOLKILHN Le
AR CETHY, CCTRRRE, 77 V0%, REEK, MEE, FREL2HEOTE ;
AL CNEDEC SADEE LS —DOERTEF MLL, ZRICOVTHADHET
FHEART ERABICKEFELTE - . BARNCE L TREEREERV .. €24 :
BB DBS L MELBE LBAOHEET N »1cts, REOHAHKABLBOMRERE 4
NEGEREE L. :
FECRBEEEY, HAARLBORREEES, FRERS, BREERINLED/TT A
— 2 HHARH, RESE, REPE, REZNFKBRLICSZ EEEHA. ZLTE
54— A DEEDOS X LHRIBELBOENPHREOHMNEL» SHAINI B L

ERLE. FEHAEPRAEORALBICES C RBOREN S b TS, ORI 5
BREL D EBBLADOTHNEXRT 5 TIEISC LZHERLE. 3

KT I RBREEBREO VI a2 b—Va VEMAEDOE THREOLEFHYI 71O Y I a
V—Va YEABEHIBEAATEIFTETH S0, —HFERMICBZDL S BHRNOBEHHED
BEZYTHEO0ZHEMTRANTBIMESD 5. CHRBICLERNERAORRIET T
14, e OEHOBREEOR LU IOV TE TRET ZLENSSS.

WA M FiRF O HITACS5020F %7228, 144 7 LOFEIC 40~50 B
3. FEHOWSHEER 0.001 K LTV ABINBRUTHABKBELRVAZL. Ok
W, BHCETIRMOBREOEILHEE > T LY 7 VO ERKREREE, RIEK,
HEELRU-IMBETHETSE, 1% o8 % bEOOKCEMnH3. 4k, FHEK
AZ X b b ETIANE, WAHRIC OV TORET 3 LENH S 5.

BRI, HEOL LI LIBBORERKP 7 7 v/ o RIBEDERBR ZRE L TV
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