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Estimation for Output Correction of Internal Combustion Engine
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water vaper inlet

C : carbureter

CWT: coolina water tank

DD : D-C dynamometer

DT : digital tachometer

E : engine

EST : exhaust surge tank
FCM: fuel consumption meter
FT : fuel tank

I ¢ indicator recording unit
WA : wet air chamber’

IH :inlet air heater
IST : inlet surge tank

B : blower
OFM: orifice flow meter
Pi : pressure in the inlet surge tank

Pe : pressure in the exhaust surge tank
) : slidax

Tid : thermometer for dry temperature
Tiw : thermometer for wet temperature
V  : pressure control valve

Fig. 1 Schematic diagram of experimental apparatus
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Fig.2 Change of output with p;, Ti, Piw Fig.3 Change of output with p;, Ti, Piw
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Table 1. Specification of Engine Used

(Engine A)
Fou_r cycle kerosene
Bagiae Type_ | 2, vale coold
. in head

Bore x Stroke 90 x 105
Displacement 667 ol
Compression ratio 4.5
Number of cylinder 1
Length of con. rod 180 mn
Method of ignition | Magneto ignition

Table 2. Specification of Engine Used

( Engine B)
Eneine 1% coing verticl type,
L- Head type

Bore x Stroke 90 x 70 m~m
Stroke volume 445 o
Compression ratio 4.5
Number of Cylinder 1
Length of Connecting Rod 133 mn
Method of Ignition Battery Ignitio
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Table 3. Example of experimental output correction( Engine-A)

observed correctod OITOrsS
[tems | - L,
L, Fy Ti Piw ﬂ _QL n af ; AL: Lo ( Leo)mmn <4
Test [ ) . . i
BN | () || (€ |l 925 4P | 75 4T 3o *Fiv| () | ()| (ko) [Feo) e
6.51 11.51 0.02244 |0.584|7.09 0.0
6.47 12.69 0.07434 [0.636|7.10 o 0.1
Engi 731 | 28 4 0.132 : 7.09
ngine A I, 13.08] 0% 132 7 09152 |0.654 | 7.07 ~0.3
6.40 13.93 0.12892 |0.691 ] 7.09 0.0
4P; = 20mHg 4Ty = —8L

aT;

P = 18 x Wlsmlig DL =165 x W0 TGPl = 4040 x 107 ke/mag
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Table 4. Example of conventional output correction( Engine A)

Lo P JTC
Lo =L 5,

o

observed : corrected 8rrTors
Items L L
L, Fi T Piw Pi— Pu'w Fo—Fyo ﬂ Len (Lm)nmm e
EestooN] (k)| (b | (€ | matly) | (aaHg) | 1) VT, | (ko) | (ko) ‘-Ll:),';“)' T
6.51 11.51 | 719.49 6.84 0.7 -3.5
6.47 12.69 | 718.31 6.81 0.3 -~3.9
Fngi 749 . 6.79
Engine A oo T8 | B M 3lgs [ 117,02 R T 0.4 | —47
6.40 ‘ 13.93 | 717.07 6.75 —-0.6 —4.8
In errors column, numerical number 7.09 is mean output corrected( Lyo)mean
for experimental output correction.
Table 5. Example of experimental output correction( Engine B)
observed corrected errors
Items .
L, Py Ti Piw _aL _a[_ . QL . dl‘l Lea (Lu)-mnl Prat
Ergine\| () | (=He) | (C) |mEig)| 38 P 31714 GF0 i | (ko) [ (k) | () |l e
3.43 ‘ 18.76 g 0.155 10.237[3.67 0.3
. 3.40 19.67 0.173 ] 0.255|3.66 0.0
Engine B 751.4 ] 24 0.052 0.03 .
&M 5 13,39 20.58 0.192 [o.274|5.66] > [ 0.0
3.36 22.04 0,221 0.303[3.66 0.0
o = 6.0% 107 womg
2L 15X 10 T
ﬁ,ﬁ =—2.0x 107 ko mHg
Table 6, Example of conventional output correction( Engine B)
observed corrected arrors
Items L L
Ls Pi . Tu‘ Pl'w Pi_' le Pa_Pwa Ty Lvo (LM) mean TE T
Test (k)| (mHe) | (C) | (mlg) | (mHg) |(mHg) VT | (ko) | Ch)  |(ephmsen|  3:50
Engine
3.43 18.76 732.6 3.53 0.9 — 3.6
3.40 19.67 731.17 3.50 0.0 - 4.4
Engine B 751.4( 24 74 . .
ngine B 5 9] 781 20.58 | 130.8] 40005 50] 50 0.0 | ~4.4
3.36 22.04 729.4 3.47 — 0.9 - 5.2
Lep= Lo % fn:ﬂu /.I.L

Pl'—Piw To

In errors column, numerical number 3.66 is'mean output corrected (L,o)mesa for experimental
output correction.
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