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1. EXECUTIVE SUMMARY

The fuel consumption at different modes for the LMG 35-CRV coastal research vessel has been
calculated. The different modes and corresponding fuel consumptions are shown in the table below.

Summary of fuel consumption

Total engine Consumption |Ammont of time
Mode Speed [knots] power [iW] It/ da':l] (%]
Transit at 10 knots 10.0 564.7 2.76 16.67 %
Transit at 4 knots 4.0 125.1 0.60 16.67 %
DP Mode - 338.4 1.60 16.67 %
At shore - 62.8 0.31 50.00 %
Average consumption 202.8 0.98 100.00 %

All numbers are given without any sea margin.
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2. RESISTANCE ESTIMATION

The resistance has been estimated by Hollenbach’s empirical method, which is the most recent
empirical prediction method available. Propulsive efficiencies are assumed based on experience.

The calm water resistance curve is given in Figure 2-1.

Calm water resistance LMG 35-CRV
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Figure 2-1 Calm water resistance curve
The loading condition applied for this resistance calculation is shown in Table 2-1.

Table 2-1 Loading condition used in resistance calculation

Item Symbol Unit Value
Displacement A tonne 660
Mean draught T m 3.48
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3. ENGINE CONFIGURATION

The vessel has a diesel-mechanic hybrid propulsion system, consisting of one main engine connected
to a reduction gear, two auxiliary engines and one PTO/PTI connected to the reduction gear. With this
configuration the vessel is able to run in pure diesel-electric mode at the lowest speeds in order to
eliminate the zero-pitch loss. This configuration allows for running purely diesel-electric up to about 8
knots. The engine configuration is listed in Table 3-1.

Table 3-1 Engine configuration

Type Power [kW] No of [-]

Main engine 1400 1
Auxiliary engine 200 2
PTI (Electric propulsion 400 1
motor)

4. CALCULATION OF ELECTRICAL LOSSES

The electrical losses are calculated by estimating a loss for each component in the electric part of the
propulsion train as function of loading. The transmission loss in the gearbox comes in addition. The
propulsion train with corresponding efficiencies are shown in Figure 4-1. In case of pure mechanic
propulsion, it is only the gearbox that contributes to the transmission losses.

Efficiency of propulsion train
Generator F € Hectsic Molor Gear Box
. f m )
Engine G M
e \M) )
Load [% MCR] & T NrC T Nnes
0.25 0.949 R 0.980 0.985 0.947 0.970
0.50 0.967 Riljeise) 0.980 0.985 0.965 0.970
0.75 0.972 [l 0.980 0.985 0.970 0.970
100 0.972 11 5311 24 0.980 0.985 0.970 0.970

Figure 4-1 Efficiency of propulsion train

5. CONSUMPTION IN DIFFERENT OPERATIONAL MODES

The fuel consumption at different operational modes is calculated in this chapter, and a summary is
shown in Table 5-1. Details of the calculations are shown in Figure 5-1 at the end of the chapter. All
numbers are given without sea margin. For all modes at sea the hotel load is assumed to be 100 kW,
while at shore the hotel load is assumed to be 60 kW.

5.1 TRANSIT AT 10 KNOTS

At 10 knots the vessel runs with diesel-mechanic propulsion. The propulsion power is abt. 440 kW, and
the total fuel consumption is 2.76 t/day.
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5.2 TRANSIT AT 4 KNOTS

It is assumed that the vessel runs with diesel-electric propulsion at 4 knots. The propulsion power is
abt. 19 kW, and the total fuel consumption is 0.6 t/day.

5.3 DP OPERATION

The DP operation is calculated for the following environmental conditions:
e Wind speed: 15.0 m/s
e Current speed: 0.5 knot

The worst heading is taken into account, giving a required thruster power of 205 kW. It is assumed
that the vessel runs in diesel-electric mode on DP, giving a consumption of 1.6 t/day.

5.4 AT SHORE

At shore hotel load is the only power consumer, and this is assumed to be 60 kW. This gives a
consumption of 0.31 t/day.

In average, accounting for a preliminary operational profile, the consumption is 0.98 t/day.

Table 5-1 Summary of fuel consumption

Summary of fuel consumption

Total engine Consumption |Ammont of time
Mode Speed [knots] power [iW] It/ da:] (%]
Transit at 10 knots 10.0 564.7 2.76 16.67 %
Transit at 4 knots 4.0 125.1 0.60 16.67 %
DP Mode - 338.4 1.60 16.67 %
At shore - 62.8 0.31 50.00 %
Average consumption 202.8 0.98 100.00 %
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Figure 5-1 Details of calculations
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