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The Running Characteristics between the Main Engine and the Controllable Pitch Propeller
of the M.S. Tenyo maru —1.

By
Sumio HIKASA and Toyonari NISHIYA

The overall characteristics between the main engine and the controllable pitch propeller
of the training ship Teny0 maru have not been so obvious that the relation between the
most suitable revolution of the engine and the indicated pitch angle of the propeller under
required ship speed has not been reasonablly revealed.

in order to make plain the characteristics under required running condition, the authors
carried on the running experiments in such two cases as these which are of controlling main
engine revolution under the constant pitch angle indicator, and of controlling pitch angle
indicator under the constant main engine revolution.

As a result they obtained the experimental equations. One of these equations is as
follows:

N;= 3413 X 10 Nmeommemmmene (a)
N;= 5.8X10 874315 --acomnn- (b)
N; : Indicated horse power ( PS)

N : Engine revolution {rpm)

¢ : Indieated pitch angle (deg.)

(a) equation is availabe to the case of “9=19.7""
(b) equation is availabe to the case of “N = 280 rpm”
Consequently the authors obtained the running characteristics which are of guidance of
the most suitable relationship between the main engine revolution and the propeller pitch
angle indicator under required ship spesd.
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The applications of these running experiments v-ill enable those ships, that have Diesel
engines and controllable pitch propellers, to catch the most suitable characteristics between
their engine revolutions and propeller pitch angles.
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Table

1. The running records under the constant pitch angle and controlling engine revolutions.

(rpm)

(deg.)

V S G N, P To To T, T, T, T, B, u D SailingCondition
(knot) (%) (kg/mile) (PS) (kg/em?) (T) (c)y (t)y () v (C)(kg/em?)(rpm) (ton) DW. FW. 3.8, W.

222.0
239.0
240.0
249.0
249.6
260.0
260.0
268.0
270.0
270. 4
270.8
280.0
280. 4
280.8
280.8
281.8
285.0

19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7

8.94 14.20 5,193 392.4 49.6 35.0 27.5 37 241.3 288 262 0.08 7000 672 3 s

9.56 14.49 6.534 446.4 52.4 36.2 29.1 40 277.5 3315299 0.11 8700 760 2
9.70 13.85 6.391 475.8 51.9 35.3 27.5 36 274.3 321 291 0.12 8200 672

9.78 16.05 7.106 563.6 52.2 35.5 29.2 41 294.8 357.5 321 0.13 9300 760
10.22 12.32 6.749 517.0 51,1 34.4 27.5 36 290.3 344.5 310 0.13 8300 672
9.93 18.41 8.026 625.8 52.5 35.5 29.2 42 315.8 370.5 343 0.16 10200 760
10.26 15.90 7.734 590.7 51.6 34.5 27.5 37 308.5371 335 0.16 9600 672
10.80 12.76 8.211 646.1 52.8 35.0 27.5 38 325.3 394.5 356 0.18 10600 672
10.55 16.47 8.633 692.7 52.2 35.5 29.2 44 332.8 404.5 363 0.19 10900 760
10.32 18.43 8.426 658.0 55.3 26.0 22.7 32 306.2 375 335 0.18 10400 733
10.32 18.55 8.377 675.6 54.3 26.0 22.7 32 3047 370 332 0.18 10200 733
11.04 15.95 9.165 800.9 52.3 36.2 29.1 42 348.6 413 386 0.22 11600 760
10.59 19.28 9.303 719.3 55.3 26.0 22.7 33 322.2 398 356 0.23 11300 733
10.62 19.17 9.087 730.5 54.8 26.0 22.7 33 320.7 392 352 0.22 11100 733
1110 14.94 9.204 767.0 52.6 35.2 27.5 39 346.6 424.5 385 0.22 11500 672
11.10 15.27 9.338 786.0 51.7 35.5 29.2 42 358.0 431.5 392 0.23 11800 760
11.30 14.65 9.356 786.7 51.7 35.5 29.2 44 368.7 452 407 0.25 12400 760
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end;

: Revolution of main engine (rpm)

: Indicated pitch angle (deg.)

: Ship speed (knot)

: Propeller slip (%)

: Fuel consumption (kg/mile)

: Indicated horse power (PS)

: Maximum pressure (kg/cm?)

: Temperature of engine room (T)

: Temperature of sea water ()

: Suction air temperature (C)

: Exhaust gas temperature of main engine ()
: Inlet gas temperature of turbo charger (T)

: Outlet gas temperature of turbo charger (C)
: Suction air pressure (kg/cm?)

: Revolution of turbo charger (rpm)

: Displacement (ton)

TG Z
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OB e e e e

Sailing condition

o

D.W. : Direction of wind

F.W. : Force of wind

S.S. : State of sea

W. : Weather (b: Blue sky, be: Blue sky with detached clouds, ¢: Cloudy 1: Rain)
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S R#@FoY v 7E (%)
VoiaE A (knot )
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Table 2. The running records under the constant engine revolution and controlling pitch angle.

g N v S G N, Pup T, T, T, T, T, T, B n D Sailing Condition
(deg.) | (rpm) (knot) (%) (kg/mile) (PS) (kefem®) (T) (€C) () (L) (C) (T)(kg/em?) (rpm)(ton) DW. FW. S.5. W.
120 280.0 7.96-9.92 6.349 4015 46.4 38.5 29.5 28.5 2700 275.0 261 0.05 7000 665 1 2 1 ¢
12.0{ 2814 7.57-5.07 6.858 474.4 45.2 37.3 29.4 38.0 274.6 295.5 267 0.08 6800 727 » 3 2 be
13.7280.0 8.42-5.47 7.321 429.0 47.5 37.0 29.4 38.0 283.3 314.5 285 0.09 7500 727 » 3 2 be
14.0| 279.0 9.37 1.26 7.826 462.2 48.6 38.5 20.5 37.0 295.3 335.5 293 0.10 8000 665 & 2 1 ¢
16.0|279.8 9.56 6.08 7.350 518.8 50.7 36.9 2.1 39.0 310.3 349.0 316 0.125 8700 727 ™ 3 2 be
17.0| 279.0 10.08 7.73 7.750 585.6 50.7 36.3 29.1 40.0 318.6 373.5 338 0.15 9600 727 ™ 3 2 he
17.0 [ 280.0 10.15 7.42 7.165 633.8 51.5 38.5 29.5 38.0 3115 362.0 328 0.135 9300 665 « 2 1 ¢
18.0 | 280.0 10.37 16.74 7.932 640.5 52.2 38.5 20.2 39.0 3215 384.0 348 0.16 10000 665 & 2 1 ¢
18.01280.6 9.91 15.80 9.181 639.5 52.7 36.3 29.0 41.0 331.3 400.5 360 0.18 10700 727 M 3 2 he
19.0 | 281.0 10.50 16.27 9.060 769.0 53.2 38.5 29.2 40.0 338.3 411.0 375 0.20 11100 665 \ﬂ/ 2 1 ¢
19.0 | 280.8 1020 18.90 9.453 697.5 52.3 36.0 29.0 42.0 340.8 413.5 375 0.20 11300 727 D 3 2 be
19.1]280.8 10.35 18.23 8.741 682.8 54.3 26.0 22.7 30.5 311.0 377.0 337 0.19 10500 733 &\ 3 2 be
19.1]280.4 10.57 17.95 8.773 716.1 52.3 26.0 22.7 32.0 317.7 382.5 341 0.20 10400 733 b 4 2 be
19.7)280.8 10.62 19.17 9.087 730.5 54.8 26.0 22.7 33.0 320.7 392.0 352 0.22 11100 733 O\ 4 2 be
19.7]280.4 10.59 19.28 9.303 719.3 55.3 26.0 22.7 33.0 322.2 398.0 356 0.23 11300 733 R 4 2 b
19.7]280.0 11.04 15.95 9.165 800.9 52.3 36.2 29.1 42.0 348.6 413.0 386 0.22 11600 760 A/ 2 1 ¢
20.01279.0 11.20 15.35 9.556 842.4 55.4 38.5 29.2 41.0 357.0 440.0 400 0.24 12200 665 £ 9 1 ¢
20.0 | 279.2 10.47 27.10 10.059 724.0 55.7 36.0 28.9 43.0 359.0 440.0 400 0.24 12400 727 h 3 2 be
20.2| 282.4 10.78 20.84 9.791 802.5 54.5 26.0 22.7 35.0 335.2 412.5 371 0.25 11900 733 & 3 2 b

The explanation is the same as that of Table. 1.
P:7axsvysF (m)
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Fig. 1. The characteristics of the main engine

and the propeller under the condition of
constant pitch angle.

Legend;—: In case of measured data

: In case of calculated data

: In case of *“ S=15%"

: Revolution of main engine (rpm)
o Maximum pressure (kg/cm?)

92

: Suction air pressure (kg/cm?2)

: Inlet gas temperature of turbo
charger (C)

: Exhaust gas temperature of
main engine (C)

: Fuel consumption (kg/mile)
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: Propeller slip (%)

: Ship speed (knot)
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Fig. 2. The characteristics of the main engine
and the propeller under the constant
engine revolution.

Legend; ——: In case of measured data
—— In case of calculated data
rrrrrr : In case of “S=0%"

g : Indicated pitch angle (deg.)
The other factors are the same as
those of Fig. 1.
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