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1. Introduction: why marine energy

With respect to wind and photovoltaic , the energy associated to
sea waves IS more concentrated and consistent

BEGCAUSE

- it is related to a fluid significantly denser than air

- it Is caused by a phenomenon more intense than solar radiation
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1. Introduction: why tubular generator

In recent years linear generators have been proposed in several

marine applications % E@@@@ﬁ

they seems to be a well -suited technology for power generation
such as power buoys
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N 1. Introduction: why tubular generator

‘ TPM -LiG features

no transmission : no crank shaft, rod and rotary parts

no boundary dissipation of magnetic field

well -suited for energy convertion in power buoys

versatile design and performances

Buoy

Sealed Chamber

TPM-LIG

Stator

Slider windings
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N 1. Introduction: Aim of the work

Since energy harvesting techniques are able to overcome
battery life limitations

‘ Aim of the work :

- TPM-LIG is analyzed to supply small electronic devices such as
sensorial buoys with energy scavenging

Sealed Chambe

TPM-LIG
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2. System Definition and Analysis

I:> 3phase tubular permanent magnet Ilinear generator (TPM-LIG)
machine equipped with a modular stator winding

- three winding slots (fill factor is assumed to be closed to 0.8)

- winding air gap slot is ignored in the simulation model

Sealed Chamber

TPM-LIG
Stator
Slider Windings
.



2. System Definition and Analysis

|:> The slider consists of

- a hollowed shaft and ironed spacers which separate PMs

- permanent magnets (grade N42: hc = 955 kA/m , br = 1.327T)

axially magnetized and mounted alternately on the shaft

The core and the spacers are considered to be realized by using
pure iron with nonlinear B-H curve
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| 2. System Definition and Analysis

:> Our objective

- harvesting systems for electronic power supplying : maximize the
energy conversion from mechanical source to electrical load

Since the available energy W,_ depends on the time -integral of
power p., the waveform of power is a crucial variable

me[eo][|]T <:| pm:Vs[d[L]‘Fd[LPPM]]'[i]T

dz dz,
— d[LIJPM]
Q:) T VS dZ’

electromotive force, no load connected
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B O
| 2. System Definition and Analysis

:> Our objective

- harvesting systems for electronic power supplying : maximize the
energy conversion from mechanical source to electrical load

:> To simplify the structure of the electronic converter

Find out a convenient peak values and waveforms of s | i d
velocity as well as derivatives of P Msflaxes .

This is possible :

PARANIETHIE ALY SIS

- particular set-up of TPM-LIG geometrical parameters

- under the hypothesis of a quasi-impulsive s | | d &ccel@mstion
- neglecting cogging force

- I POLITECNICO DI MILANO




2. System Definition and Analysis

The analysis has been developed along the radial direction and
along the axial direction separately , with respect to the
symmetry of the system

VARIABLE NAME VALUE [mm]

Axial Parameters

Pole pitch PP 18.8

Magnet height Mg_H Mg_H _pu * PP/2
Slider tooth height SIT_H SIT_H_pu* PP/2
Stator core height StC_H StC_H_pu * PP/3
Stator tooth height StT_H StT_H_pu * PP/3

Radial Parameters

Stator outer radius Str 20

Air gap Ag 1

Slider outer radius SLr Slr_pu*(St_r-Ag_t/2)
Shaft outer radius Sh_r Sh_r_pu*Slr

Slider core thickness SIC_t SIC_t pu*Sl_r

Slider tooth thickness SIT_t SIT_t pu*Slr

Stator tooth thickness StT_t StT_t pu*St_t
Winding thickness Wn_t Wn_t_pu*St_ t

Stator armour thickness Ar_t Ar_t_pu*St t
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