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Study on Measurement of Main Engine Output on Voyage
and Kazuya Komatsu™?

Though accurate measurement of an engine output on voyage is very important for effective operation
and suitable maintenance of a ship, it is difficult to confirm the precision of the measurement system. In
order to clarify the method of accurate measurement of the engine output and verify the system, the engine
output of a 2342GT/2795kW ship was measured by following three methods. At first, the engine output
was measured by using indicated mean effective pressure (Pmi). And the second, it was measured by us-
ing dynamometer equipped with intermediate shaft. And the third, it was measured by using fuel oil con-
sumption. The result from the examinations are as follows :( 1) In the case of measuring the engine output
by using Pmi, first, frictional mean effective pressure (Pmf) is calculated from the result of shop test.
And second, the measurement accuracy of the output improves by using mechanical efficiency (7 m)
obtained by following formula : 7m=1 — (Pmf/Pmi) (2 ) In the case of measuring the engine output by us-
ing fuel oil consumption, the measurement accuracy of the output improves by clarifying the relation be-
tween fuel oil consumption and indicated mean effective pressure, and adding mechanical efficiency to the
result. (3) As a result that engine output was measured by three kind of methods in this experiment, the
measurement error values of the engine output were within £ 2 % in the normal operating condition of the
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engine.
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Fig. 1 . Experimental Ship “Koyo Maru”.

Table 1 . Specifications of Experimental Ship

Length(over all) 8140 m
Breadth 13.00 m
Depth 840 m
Gross Tonnage 2342 ton
Trial Speed 15.67 knot
Main Engine

Type 6UET45/75C
Output 2795 kW
Engine Speed 230 rpm
Bore 450 mm
Stroke 750 mm
Pme 1.02 MPa
Date of Delivery June/1978

F.O. Booster Pump

Flowmeter(Outlet)

Air Separator

Fig. 2.

T

i2\¢@1
M/E
Flowmeter(Inlet)
Measurement system

Flowmeter

F.O. Tank

Qutline of experimental equipment.
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Fig. 3 . Relationship between Engine Speed and Pmf.

Table 2 . Comparison of Measured Ne and Calculated Ne by
Pmi

(a) Propeller Curve

Load % 25 50 75 85 100
Engine Speed rpm 146 | 183 | 209 | 218 230
Measured Ne kW 702 | 1400 | 2098 | 2380 [ 2793

Calculated 77m % 794 | 855 | 886 | 895 90.6

Calculated Ne kW 720 | 1385 | 2085 | 2384 | 2832

Error % 25| -1.1| -08 0.2 14

(b) Generator Curve

l_oad % 25 50 75 85 100

Engine Speed pm 230 230 | 230 230 230
Measured Ne kW 699 | 1397 | 2095 | 2377 | 2793

Calculated 7m % 69.6 | 823 | 876 | 830 90.6

Calculated Ne kW 674 | 1365 | 2077 | 2376 | 2831

Error % -3.6

! L
<

U

Fig. 4 . Engine Output Measurement System.
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Fig. 5. Relationship between Fuel Oil Consumption and Ni.

Table 3 . Comparison of Measured Ne and Calculated Ne by
FO Consumption

Load % 25 50 75 85 100
Measured Ne kW 702 | 1400 | 2098 | 2380 | 2793
Measured FOC keg/n | 166.6 | 3164 | 4503 | 508.7 | 599.0
Calculated Ni kW 907 | 1671 | 2355 | 2653 | 3114
Calculated 77m % 794 | 860 | 886 | 895 905
Calculated Ne kW 720 | 1437 | 2087 | 2374 | 2819
Error % 25 26| 05| -03 0.9
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Fig. 6 . Relationship between Engine Output by Pmi and
Propeller curve.
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Table 4 . Experiment Result

Engine Speed rpm | 146 | 171 | 205 | 209 | 215 | 218
®O“t’?”t kW | 639 | 1069 | 1868 | 1963 | 2240 | 2350
<Pmi>
Engine Load o
(Output by P | %8 23| 38| 67 70| 80 84
@Output kW | 680 | 1083 | 1847 | 1942 | 2203 | 2312
<{Measurement>
@-OvD % 64| 13| -11| 11| -16] -16
@Output KW | 667 | 1048 | 1846 | 1941 | 2244 | 2383
<FO cons.>
(R OO] % 44 | 20| ~12| 14| o2 14
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Fig. 8 . Relationship between Fuel Qil Consumption and Ni.
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