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Efficiency Comparison according to Power Conversion Method and
Performance Estimation for Battery Source BLDC Motor
Propulsion System of Small Ships
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Abstract : We investigate some operation characteristics and energy efficiency of the BLDC motor system driven
by different two types power conversion method depends on same battery source for applying fo electrical motor
propulsion system of a small ship. Also, we suggest an estimation manner of operating performances such as total
running distance and operating speed of ships from basic discharge voltage characteristics of batteries. Through
some experiments, direct power conversion was better than indirect method on the view point of energy efficiency
and the voltage discharge characteristics could be used as important design factor for estimating operating
performances of small ships driven by electrical motors.
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Fig. 2 Experimental system for testing motors' operating performances
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Table 1 Specification of BLDC motors

A-type | B-type
Maker TM Tech Industrial Co. Ltd.
Type TMI10-A0723 TMI10-DO7
Rated power, rpm: | Rated power, rpm:
T0W>2000rpm T50W2000rpm
Rated volt, current: | Rated volt, current:
Perf AC 220V <3A DC 24Vx37A
) Rated Torque : Rated Torque :
Spec. 358 N-m, ) 358 N-m,
36.49 Kgf-cm 3649 Kgf-cm
Peak Torque : Peak Torgue :
7.16 N-m, 7.16 N-m,
72.99 Kgf-cm 7299 Kgf-cm
etc. Insu_lation . B, \Q’cigbht 152 Kg
Working cond. : 07 40C, 20-80 RH

Table 2 Specification of motor drivers

A-type | Btype
Maker TM Tech Industrial Co. Ltd.
Type TMC-750W TMC-D750W
Pert. Input : AC 220V Input : DC 24V
Spec Rated curren ,: 4A | Rated currentf 32A.
Peak current: 8A. | Peak current: 64A
Ser. No. BLDC-08G012 BLDC-08G013
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Table 3 Specification of the torque meter

T Description Remarks
Maker KYOWA Co. Ltd. Japan
Type TP-5KMC8
Spec. Capacity : 5 kgf-m

Ser. No. 830190007

Table 4 Specification of the powder brake

— Description Remarks
Maker Namkwang Electric Co. Korea
Type NKPB-25
Spec. Input power : DC 24V

Table 5 Specification of the battery bank

Description

Maker

Delkor Corp.

Type

DC12 (Deep Cycle)

Spec.

Amper Drew @ HUP
Rated current @ 50A - 14.0 hrs
150A - 38 hrs
250A - 20 hrs
Capacity © 70AH x 2 Sets
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