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Abstract

Generator capacities on fisheries training vessels are designed according to demand
to utilize deck machinery for fishing training, such as trawling and tuna longlining. The
designed generator capacity was reviewed and measures for retionalized combustion
were tested on T/V Keiten-maru. Analysis of the actually demanded power recorded
every one hour for the last ten years proved that the average diversity factor was 35 %
and demand factor 66 %. The load on the generator engine did not exceed 70 % of the
designed maximum even when all the deck facilities were run. While independent run-
ning of the generator engine during normal cruise, load did not exceed 60 % and most
frequently appeared around 40 %. The load was much lower when anchored. The de-
signed diversity and demand factors were both assessed to have been set exceedingly.

The observed irregular abrasion on pistons, piston rings and cylinderliners, were at-
tributed to such troubles as jam of combustion residue and converse flow of exhaust gas
toward intake due to inappropriate combustion induced by low-load running. In order
to reset the maximum capacity of the generator engine at 80 % to 90 % of the initially
designed capacity the following measures were tested.

(1) delayed timing of fuel injection by adjustment of fuel cams,

(2) reduced diameter of nozzle holes of fuel injection valves,

(3) replacement of the turbine nozzles of the turbo charger by low-load type on ones, and

(4) reduced flow angle for blower blades of the turbo charger (the last two were tested
simultaneously)

The tested measures were concluded to be effective for improvement of low-load
combustion,

* BIRERFEKELEDHEEMBCEA (Training Ship Keiten-Maru, Faculty of Fisheries,
Kagoshima University, 50-20 Shimoarata 4, Kagoshima, 890 Japan)



40 BIRBRFKEFHLE $H44% (1995)

—RICEERE M BT, BERETWOREE (%) P ERICHXTRE RENH
bhbl, REROBAMEENAONLD LW, RER (%) L3, REBREELRSE
TOBREOEHEL L ATFEENEAHET 5 HET, BRFEHATOETHIIAEE (%) %5
Bl LIlioTERFAARICRET IHENZLTH A,

BERERBERALIIBNTY, ARFEHARTTH 2 BITREFRGHEBO LI KB EH
BT OBMOIBLE CEMINTBY, FEE (%) PEBROEZRDOEL ) RECEEINT
WAHDT, BEREATEELToTW5, FIEROBHFER (NEERTT) CLAHMER
JEEREE L TWAROFMEEN L Xt L2 £ % Table 1, Table 2 IZ/R7,

EBEOERZAEERL, BEREMERRL, SKEFEB3% THY, RIEWEILT
% LeoTBY, FLHABERUBRERORERLTEERICIZ, RRKEWKRETS% T
bb, 2L TROIFEAHEECOLZVAMEIL, 0% METHS,

Table 1 Grand total (Generator indulgence operation load)

Electricity

designation table
electric energy

Input machinery total measure
electric energy (Kw)

Division (Kw) (V3 7 VA cos8)
study voyage operation voyage
voyage |anchorage
voyage |anchorage| voyage |anchorage
Continuous load power (summer) 213.4 111.4 74.5 145.1 108.2
y (winter) 174.2 24.6 79.5 42.6 113.2 76.3
Intermittent power total 122.1 56.0 74.7 67.4 4.1 67.4
Diversity factor (%) 50 50
Intermittent power 61.1 28.0
Required power total  (summer) 274.5 -
Y (winter) 235.3 52.6
Maximum required power (summer) 140.0 1100 175.0 145.0
Y (winter) 110.0 95.0 140.0 115.0
Minimum required power (summer) 115.0 85.0 145.0 110.0
” (winter) 85.0 50.0 110.0 80.0
91.5 — | max 46.7 38.3 58.3 48.3
0,
Load factor  (sumer) (%) min 38.3 317 46.7 36.7
, (vinter) (%) 78.4 87.7 | max 36.7 28.3 48.3 38.3
’ min 28.3 16.7 38.3 26.7

The maxima and minima of electric power were recorded every one hour for the last ten
years at the KW-meter on the main electricity distribution control panel.
Diversity factors were calculated on the sum of either maxima or minima of electric power
for intermittent use. Electric power for occasional use ranged from (0 % to 40 % during cruis-
ing while 3 % to 77 % when anchored. Therefore, the diversity factor allocated in the elec-
tricity designation table, or 50 %, was assessed over-estimation.
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Table 2 S/B. Trawl. Tuna. Operation. Electric energy (Generator parallel operation load)

Division (SK/WB) Trawl( Ic{)gve)ra’uon ’I‘una( I%I‘ogatlon

Reserve L.O pump 71 - -
Reserve reduction gear L.O pump 4.2 - -
Bow thruster 167.7 - 167.7
Trowl winch - 156.7 -
Windlass 32.4 - —
Moor winch 22.7 - —
Line hauller - - 13.1
Fish hatch cover — 6.6 6.6
Required power total 234.1 163.3 187.4
Continuous load (summer) 133.6(F¥G. stop)] 1451 145.1
Training voyage (winter) 101.7¢C  » ) 1132 113.2
Intermittent power total T4.7 T4.7 T4.7
Diversity factor (%) 50.0 50.0 50.0
Intermittent power total 374 37.4 374
Required power total (summer) 405.1 345.8 369.9

” (winter) 373.2 313.9 338.0
Parallel running (summer) 67.5 57.6 61.7
Load factor (%) (winter) 62.2 52.3 56.3
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Table 3 Specifications of self excited A.C. generator.

Table 4 Specifications of diesel engine.

Type Model |Out put | Volts | No, of phases | Cycles Type Out put | Cylinder No, | Bore | Stroak
Drip-proof | AE045-8| 37T5KVA | 450V | 3* SWIRE | 6(0Hz 6PSHTc-20 | 450PS 6 200mm | 250mm
RPM PF Maker RPM Maker
900 0.8 Taiyo Electric Mfg. Co,, Ltd 900 Daihatsu Diesel Mfg, Co,, Ltd
*3.8
) Table 5 Specifications of fuel injection valve,
- 422 . L ,
= Tye Injection |Diameter of | Number of
L P Angle «° |nozzle dmm | nozzle n
o : DLF160T-306 160 0.30 6
. ¢1 R
= , DLF160T-286 | 160 0.28 6
d Xn

Fig.1 Outward form of fuel injection valve.
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Fig.2 Form of nozzle.

b:¥IDTH OF SLOT

Table 6 Specifications of nozzle,

T Width of slot Area of nozzle
e bmm Forf

T CH50 78 50

1 CH47 7.3 47

/——1&\ Table 7 Specifications of diffuser.

'
e — -
-
—

Fig.3 Form of diffuser,

T Inside diameter of | Angle of | Width of
YPe 1 itfuser *Dmm blade «° | slot dmm

4R271 211 22.27 6.71

4R269 269 21.10 6.29

B, &XEES, BEEEBED T — % 23T 2 L HITRBEST ASMET L HWT, SERET A
Ly —< U R= VT LB T RER L Y, BRIEA A 547 O, (%), CO (p.p.m),
COy (%) 2Lz, ZL T, MM LZBREHEEBEDE L ZOROHERE OED S BF
HEE (g/kwh) 2FHEIZ X o TR 2, BN AMUBOR Y FIF L E% Fig. 4 &, &
FREMOMIR % Table 8 12/RF, TR L-5HEIEERE, TRROBY TH5S,

(1)

PRIEH A T T
BRI EET

NYR ZaX—=F—
V) Y —&EEE

R A
K< ) A — & —
PRELREET

w5t

: B

Testo 340 (7 A M % — L #)

D5 (AAEHHR)

T2-4 (GkEarEH)

PM-12-181 (kEFFatésil)

FRAB-X ( b ¥ aE185%1)

LWK-12N ($£—EXR)



44 BRBRFKEFRCE $44% (1995)

Table 8 Specifications of fuel oil.
Density Viscosity 10% C.CR

500 — || bl T LT
25 (0— SENSOR g /et (est) 50C % wt.
[7 A 5 0.8517 3.166 0.04

EXHAUST MANHOLE | Sulphur | Reaction | . cev. .
B GAS~| % wt. cal/g
0.66 Neutral 10,800

Fig.4 Set position of gas analyzer,
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Fig. 52 Generator output (Kw)-CO (ppm) curves.

Fig. 5-1 Generator output (Kw)-O,(volume) curves.

———@ Original engine,

————@ Original engine.

—--A 1) After adjusting FO CAM.

—--A 1) After adjusting FO CAM.

——---X 2) After changing FOV. (include 1))

=X 2) After changing FOV. (include 1))
-----O 3) After changing T/C diffuser. (Include 1) 2))

-----0 3) After changing T/C diffuser. (Include 1) 2))
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Fig. 5—4 Generator output (Kw)-T/C revolution curves.

Fig. 5-3 Generator output (Kw)-CO, (volume) curves.

~————@ Original engine.

————@ Original engine.

—=--A 1) After adjusting FO CAM.

—--A 1) After adjusting FO CAM,

—---X 2) After changing FOV. (include 1))

——---X 2) After changing FOV. (include 1))

--=---0 3) After changing T/C diffuser. (Include 1) 2))

-----0 3) After changing T/C diffuser. (Include 1) 2))
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Generator output (Kw)-exhaust gas temperature curves,

————@ Original engine.

Fig.

Fig. 5-5 Generator output (Kw)-scavenging pressure curves,

——@ Original engine.

After adjusting FO CAM.

—_—-Al

—--A 1) After adjusting FO CAM.

After changing FOV. (include 1))

2
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——---X 2) After changing FOV. (include 1))

After changing T/C diffuser. (Include 1) 2))

-----0O 3) After changing T/C diffuser. (Include 1) 2))
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Fig. 5-7 Generator output (Kw)-maximum pressure curves, Fig. 58 Generator output (Kw)-rate of fuel consumption curves,

——@ Original engine. @ Original engine,

—--A 1) After adjusting FO CAM. ——--A 1) After adjusting FO CAM.,
X 2) After changing FOV, (include 1)) ——---X 2) After changing FOV. (include 1))
----- QO 3) After changing T/C diffuser. (Include 1) 2)) -----0 3) After changing T/C diffuser. (Include 1) 2))
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