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A Study on the Measurement of the Horse Power
by Fanborough Indicator
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Abstracts

On board, in the estimate of the output of the internal combustion engine, it is quite
common to use the pressure-volume diagram, and this diagram is obtained from Maihak
indicator,

As the output per cylinder increases recently, the error of calulation can not be disr-
egarded, when the small P-V diagram is used. But the error of calculation is rather
small when the Fanborough indicator is used. Because its recording paper is large and
shows the mean indicated pressure of cylinder.

In this paper, the advantage and the principle of Fanborough indicator is explained,
and the direct calculating method from pressure-crank angle diagram is investigated.
The P-6 diagram of a practical gasoline engine is obtained, and its output is calculated

by digital computer.
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Fig. 1. System diagram of Fanborough indicator
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Table 1. Principle specification of tested engine
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Fig.3. General view of experimental equipment
Table 2. Result of Output calculation
R.P.M % 2 = R.P.M £ X -
800 1.51 1. 67 [ 1200 3.30 3.28
900 1.77 1.99 1300 3.48 3.79
1000 2.28 2.50 1400 3.78 4. 17
1100 2.74 2.97 1500 4,22 4.61
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Fig.4—b. Indicator diagram(R.P. M 900)
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Fig.4—c. Indicator diagram(R.P, M 1000)

4 Y

Pressure

i, o

") 20 0

Crank angle

l//

. C.

T

Ignition

Atomospheric

etl”

line

Fig. 4--d. Indicator diagram (R P.M 1100

— 204 —




AR 2 AR 3 BhEEY M BR

4 %/t

Pressure

T.D.C.

[ T 0
40 0 4

Crank angle

Ignition

Atomospheric  lino

Fig.4—e. Indicator diagram(R.P.M 1200)

o
4 "o =
Pressure
ey /

Tgnition

Crank angle /

. / Atomospheric line

Fig.4—f. Indicator diagram (R.P.M 13(0)

— 205 -«



197848 35 HBBEASE RAE FI138

J
: #kﬁ/fw' a
H
Pressure
42
|
LoloLa ot s
40 20 0 o
o
Crank angle =
N e
: Rl
=
/_—/ l \ Atomospheric line
i
Fig. 4—g. Iddicator diagram(R.P. M 1400)
M .'/f/'"\‘ g
$ A
Pressure =
12
4
[ T . d
DN 0

Crank angle

/

Ignition

Atomospneric line

~.

Fig. 4—h. Indicator diagram. (R.P. M 15"

— 206 —

~+



HEE BRSO KT BOHE WY W

HP X : PR HEHR
*l HERR

O L A X X i v 4

800 g0¢ toco 1100 1200 1300 1400 1500
H.,Pon\'f. e

Fig. 5. Result of output calculation
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P-V gEE B0y + {371 o Bo] WHEE EHE LET T 9= op4lge] LA
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RPM T g 2 S 9] 2~ EHHE
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DIMENSION P(N), X(N)

READ(7,100) S,RA,N,R,RPM
100 FORMAT(5F10.5)

READ(,150) (P(D), I=1,N)
150 FORMAT(16F5. 2)

XSUM=0.0

DO 200 I1=1,N

A =SIN(I*2#3. 14/180.)
B=SIN(2%I*2+3. 14/180.)
X (D) =P(I)*(A-+B/(2*RA) + A*+2¥B/ (¥ RA¥3))
XSUM=XSUM+X)

200 CONTINUE

Y =XSUM/FLOAT(N)

T=58*Y

DIHP =2*3. 14*R*RPM*T /4500.
WRITE(8, 300) RPM, DIHP
300 FORMAT(10X,4HRPM=,F7.2,5X,4HIHP=,E15.7)

STOP
END
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