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APPLICATION OF ALCOHOL FUEL FOR SPARKIGNITION ENGINE (4)

A Trial Manufacture of Combustion Analyzer using Personal Computer

Hideo UMENA and Hiroaki YAMAMOTO

Abstract

The combustion analysis of sparkignition engine is necessary for the researches of substitution fuels.
Recently, the combustion analyzing systems using minicomputer or microcomputer have been developed.
But, these systems have not been used widely, and they were expensive. Authors tried to constitute
the combustion analyzer and overall engine performance analyzing system by utilizing low cost general

purpose microcomputer and high speed A/D convertor.

This report describes about the configuation of the system, flow chart of data sampling and processing
function of combustion analysis and engine performance.
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Fig. 1 Schematic drawing of experimental
apparatus (1)
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Fig. 4 Data sampling program flow chart

12 bat
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Table 2 Specification of successive
approximation A/D convertor

] Input Voltane +10V, +5V, £2 5V Bipolar
Fig. 3  System block diagram +10V, +5V Unipolar
Number of 16 Single end, 8 Differential
Table 1 Specificati £ mi ter Input Channel
able pecification of microcompute Resolution 12 bit
Conversion Time 22 usec/CH
TYPE NEC PC—9801 F2 Pacer Clock 160 s, 640 us, 1.6 ms, 6.4 ms
CPU . . 16 ms, 64 ms, 160 ms, 640 ms,
g%g !‘m‘g 33’:{}3{: 1.6 sec, External Clock
i — 8087 —
Clock 8 MHz.” 5 MHz P Input Impedance 100M Q
MEMORY o 96 Kbyte
ROM (NBBZBASIC. Monitor) FET7Oy BT 4 RINREET B, GT -5 BOE
RAM “%%%RXZ’ 204 Kbyte) Wi, F—IDROEBEDT X+ —+— T 554
INTERFACE ol Parallel FYV—e— T EEL, NFHERHEME 1,74, -
Hey—board  Secie aereliel 2% 1/2 WD 5L S ERL -,
Printer Centronics type
Floppy —disk Bén%li Eougf; side,
Double track. " IV F—9RiFICAO-HER
640 KbyteX 2
RS-232—-C ?aud—ratgps
R’I(‘:0 ol 8harla‘qten 8025 1. —MEEHR
- 1C8 . . N .
PN M0 400 dot 3T, QRERICHBELRME LT, BREET oy
POWER UNIT o > b atm
Voltage AC_ 100V+10%, (C), BRERE T w (,,C‘)' RRE P )
o gﬁsomx (mmHg), H#EUREILE, HEMKLEATL, HYE
ower .
CONDITION E 14 (%), ﬂﬁ*ﬂﬁﬁ& PS (mmHg). *ﬁﬁgﬁé}ﬂ:
Temperature 10~35C HR7w (kg/m3), HEAMKOERME Hu (keal
Humidity 20~80%

7kg) BRBEEH Ro 2/E L1,
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i A2 e (KRET60mmHg, &EE20 C,
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49 273+ Tary
ko = — 2 - ( 1-2 )
Patm — ¢ Ps 293
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R, RitAIZBOHNBEEL SHBEDRK, 7%
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(1-3) KRTRD1o
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T=0.289*k;* V2 —(1—4)

it/ L (PS) i3 (1 —5) RTEH L1

_ ko *N -V,
3000 (1—5)
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DBMRIIREDOFER 5.00(V ) =300x107° (OFH)
=300,42.5 (kg) TH-1DT, ke=60,42.5& 15 >
Tro BIE vy, BEHAR, (1—2) RTRDHIE
EfRH ko%T, LicHF TRD 1z,
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g 360 b — G-
1000 t
F.7
f = 1000+ — —(1-8)
T ( 8
F+Hy,-r
L:———— —— —
f 632. 6 (1—9)
32.6 -
ne=9—6———L - 100 ——(1-10)
F-Hy-r
p - 00-75-L —(1-11)
€ 10-V N

W"AZZRGs (kg /sec), RCAE 7. (%), &
BO®R9, (%), ZTRER, ZXBRR 1, YBRHS
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TOXRTEH L,

d
Go= 0822 @ ()2 ) 28 Tai By

—(1-12)
60 +Gs
nc_TO.N.V (1—13)
”v:.@;gi__ —(1-14)
Tair *N -V
R =000 GCs ——(1-15)
Fer
1= R —_—(1-16)
Ro
1 R :
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Gg=Ga + T — (1-18)
3600

T’gu' = Tgas: + Tary — (1-19)

T’plug = Tplug + Tdry - (1_20)

T’oil = Toit + Tdry - (1‘_‘21)
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491
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TEST NO.= 8 SANPLE= 188 CLASS= 18 R.P.M.=

MEAN= 6.37—V¥ARI.= .93 ST.= .96
8 —TTrTT T T

{FREQ.)
T T T

4.48 (X18-% Anp. ) 9.35
1 IP=1 C.V.= 15.1
MEAN= 3.81 VARI.« .15 ST.= .38
S8 [T T 11T

(FREG.)
T T

2.88 (X1878 AKP.) 4.62
3 IP=3 C.V.= 18

Fig. 8

I x 1073 _ 6N-/x107®

4t 46

—(3=-2)

Fig. 73 Fig.5, Fig. 6 LB CBA LI D
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T T T

| L
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T
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