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Abstract- This study compares the performance and cost aspects of two types of machines: axial flux permanent magnet
generators (AFPMG) and radial flux permanent magnet generators (RFPMG). Four machine topologies, each generating 600 W
at 835 rpm, are analysed, including single-gap AFPMGs with rectangular (RTG) and trapezoidal (TPZ) permanent magnet rotors,
as well as single-gap inner rotor RFPMGs with curved (CRV) and RTG permanent magnet rotors. Parameters such as the pole
arc coefficient, stator slot dimensions, stator yoke, and magnet volume are constant across all topologies. Simulation using Ansys
Maxwell 3D is employed to evaluate the performance of these machines, comparing magnetic flux distribution, air gap flux
density, output power, and output torque. Furthermore, a comprehensive cost analysis is conducted based on the price of the
weight of the active materials and the price from the local workshop. Results indicate that the RTG AFPMG exhibits the highest
output power and power-to-weight ratio. Additionally, it demonstrates the lowest manufacturing cost and cost per power unit
ratio compared to other topologies. Therefore, based on technical and economic considerations, this study concludes that the
AFPMG with rectangular magnets offers the most favourable choice for practical applications.

Keywords Single-side AFPMG, single-gap internal rotor REPMG, ansys maxwell 3D, performance analysis, cost analysis.

1. Introduction

The increasing global energy demand and growing
environmental concerns have prompted energy suppliers to
prioritize energy sustainability by increasing the utilization of
renewable energy sources such as solar, wind, hydro, and
ocean. Extensive research identifies that a permanent magnet
generator (PMG) is a highly suitable technology for small-
scale wind and hydropower, particularly in rural and urban
areas, owing to its numerous advantages [1] [2] [3] [4] [5] [6].

The axial flux permanent magnet generator (AFPMG) and
the radial flux permanent magnet generator (RFPMG) have
emerged as two widely adopted types of machines.

Consequently, many studies have comprehensively analysed
the two machines separately or compared their performance
and economic feasibility. Studies on AFPMG and RFPMG
have been found many for small-scale wind and hydro
applications, with capacities up to 5 kW. The research about
PMG with axial flux type in wind turbines can be located
within the references [7] [8] [9] [10] [11] [12] [13] [14],
whereas the investigation on Pico hydro is documented in [2]
[15] [16] [17]. Meanwhile, the discourse regarding the radial
flux type for wind turbines is expounded upon by [18] [19]
[20] [21], while [22] [23] [24] [25] addresses the discussion
on Pico hydro.
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Even though AFPMG and RFPMG demonstrate
numerous applications in small-scale hydro energy, the focus
of comparative studies primarily lies within their
implementation in wind turbine applications. Notable research
conducted by [26] [27] [28] [29] [30] [31] further delves
into this domain. Reference [26] compares the performance
and manufacturing costs of the 550 W AFPMSG and
RFPMSG based on 3D modelling. The axial flux machine has
nearly half the volume of the radial flux machine and boasts a
superior torque-to-weight ratio so that it can be more cost-
effective owing to reduced material consumption. In reference
[27], a 3 kW conventional RFPMG and a double-sided
coreless AFPMG are compared. The evaluation considers
losses, output power, total harmonic distortion (THD),
frequency, and induced electromotive force (emf). In addition,
ANSYS Maxwell software and the finite element method are
used to examine the AFPMG's performance. The results
conclusively show that the AFPMG outperformed the
RFPMG in all studied areas. Furthermore, reference [28]
examines the operation of permanent magnet wind turbines
while explicitly considering the magnetic flux directions
during mechanical energy storage. Each generator's
electromagnetic properties, such as voltage, losses, output
power, and efficiency, are examined using measured current,
accounting for harmonic influences. Experiments are used to
evaluate performance, and the results show that, given similar
electrical conditions, the RFPMG performs somewhat better
than the AFPMG.

The study by reference [29] examined the efficiency and
cost-effectiveness of different 3 kW machine topologies. The
study considered active materials such as copper wire, iron
core, permanent magnets, and shaft. Manufacturing costs were
estimated using a cost factor of 1.5 for double-rotor single-
stator AFPMG and 2.0 for inner and outer rotor RFPMGs,
respectively. The results indicated that AFPMG and inner
RFPMG had slightly higher efficiency. Furthermore, despite
having greater active material prices than outer and inner rotor
RFPMG, AFPMG's total anticipated costs were lower. It was
primarily related to lower manufacturing costs at AFPMG.

Reference [30] focuses on the cost investigation of two
ferrites PMG topologies: double-sided inner-stator AFPMG
and spoke-type RFPMG. The analysis considers the costs of
active materials (copper, permanent magnets, iron) and
manufacturing (with a manufacturing coefficient of 1.5 for
AFPMG and 2 for RFPMG). AFPMG incurs higher costs due
to twin rotor permanent magnets. Nevertheless, finite element
computation results show that both topologies are ideal for
low-speed micro-wind power applications.

In reference [31], a comparison is made between the
slotted AFPMG and RFPMG. Both machine types are
optimized through computer-based design modelling to
achieve the lowest cost/torque ratio. Additionally, design
optimization for maximum torque/volume is explored. The
calculations demonstrate that the two machines' efficiency is
quite comparable, and the RFPMG exhibits lower cost/torque
than the slotted AFPMG and lower torque/volume.

Based on the literature study above, this paper provides an
extensive performance and cost analysis comparison between
small-scale AFPMG and RFPMG types. Four machine

topologies are analysed, and each machine generates an output
power of 600 watts at an operating speed of 835 rpm. The
machines are single gap internal rotor RFPMG with curved
and rectangular magnets and single-sidle AFPMG with
trapezoidal and rectangular magnets. Some parameters with
the same value for all machine topologies are pole arc
coefficient, stator slot dimension, stator yoke, and magnet
volume. To find the machine characteristics, the 3D Ansys
Maxwell is used for the FE analysis. The characteristics that
will be compared include the magnetic flux distribution, air
gap flux density, output power, and output torque.
Manufacturing costs are calculated using the price of active
material weight approach compared to local workshop prices.
The latest is intended to probe the effect of magnet shapes on
the cost of the manufacturing process.

2. Modelling of the Generators

The generator modeling focuses on geometric
considerations, specifically the determination of the shape,
arrangement, and dimensions of its components, including the
stator, rotor, and permanent magnets. Fig. 1 illustrates the
studied shapes and arrangements of the generator components,
with AFPGM depicted in Fig. 1(a) and RFPMG in Fig. 1(b),
while detailed dimensions are provided in Table 1. Following
this, the next step involves determining the material
properties.

(b)

Description: 1. Stator slot height, 2.Stator slot width, 3.
Stator yoke height, 4. Stator core length

Fig. 1. Generator topology with several parts having the
same dimensions are indicated by the same number, (a)
single-side AFPMG and (b) internal rotor RFPMG.

The generator is excited with eight permanent magnet
poles, and the stator windings are accommodated in 12 stator
slots. The permanent magnet used in this design is N35SH

with a residual magnetic flux density (B,) of 1.17 T, a
coercivity field strength (H.g) of 876 kA/m, its axial height
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(hy,) of 10 mm, and glued on the surface of the rotor core.
The stator material is JFE steel 50JN470 lamination with a
maximum flux density of 2.4173 T (Fig. 2), while the rotor
uses carbon steel. In the design, the flux density is restricted
to a maximum value of 2 T to prevent saturation.

Table 1. Stator and rotor dimensions

No. Parameters AFPM RFPM Unit
Stator
1 Outer diameter 190 244 mm
2 Inner diameter 110 164 mm
3 Core length 40 mm
4 Slot height 16 mm
5 Slot width 13 mm
6 Yoke height 20 mm
Rotor
7 Outer diameter 190 140 mm
8 Inner diameter 110 47 mm

JFE_Steel_50JN470

B (tesla)

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
H (A_per_meter)

Fig. 2. The B — H curve of JFE Steel 50JN470 taken from
Ansys Maxwell software.

0.00
0.00E+00

Certain limitations exist in determining machine
dimensions, including magnet volume uniformity.
Additionally, various parameters such as stator slot and tooth
sizes, stator yoke height, core axial length, winding count,
wire and shaft diameters remain constant between both
machines. The pole width-to-pole pitch ratio, denoted as a, is
fixed at 0.68.

This study analyses two magnet shapes for AFPMG
(trapezoidal and rectangular) and two for RFPMG (curved and
rectangular). By maintaining the specified values of ¢; and
volume, the rectangular AFPMG magnet matches the curved
magnet's surface area, and the rectangular RFPMG magnet
nearly matches the trapezoidal one. These four magnet shapes
define the research limitation, with detailed dimensions shown
in Fig. 3: (a) trapezoidal (TPZ) AFPMG magnet, (b)
rectangular (RTG) AFPMG magnet, (c) curved (CRV)
RFPMG magnet, and (d) RTG RFPMG magnet.

To achieve the same surface area and volume with
RFPMG, the thickness of the rectangular magnet shape for
AFPMG should be adjusted to 9.4 mm. The per-phase winding
arrangement for the AFPMG and RFPMG with star

configuration is shown in Fig. 4, with AFPMG in Fig. 4(a) and
RFPMG in Fig. 4(b). The generators are equipped with the
non-overlap fractional slot winding type considering several
advantages as discussed in [32, 33].

(b)

(c) (d)
Fig. 3. Magnet shapes and dimensions in mm unit (a) TPZ
magnet, (b) RTG magnet for the AFPMG, (c) CRV magnet,
and (d) RTG magnet for the REPMG.

(b)

Fig. 4. Winding arrangement per phase based on the star of
slot approach. (a) single-side AFPMG, (b) internal rotor
RFPMG.
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3. Performance Simulation

The machine performances and characteristics such as
back EMF, armature current, output power, output torque and
efficiency, are obtained through the finite element analysis
simulation from the Ansys Maxwell software. In numerical
analysis, the back EMF of the machine is the direct product of
the stator winding conductor length, the flux density vector,
and the machine speed [34, 35]:

E = $(@xB)dl (1)

where E represents the induced EMF in the stator winding, B
refers to the air gap flux density, and v is the conductor’s linear
velocity. This equation can be detailed further to the equation
for the phase EMF [35]:

V2
Eph = 7ngmkwNphDavLi (2) (2)
where w,, is the mechanical speed, &, is the winding factor,
Ny refers to the number of turns per phase, and L; is the
conductor length. At the condition when the loads are
connected, the phase voltage is expressed in phasor form as

[35]:

V,= E— AV 3)
= E—i((Rs+jXs) +Ry) “)

where V; is the terminal voltage, AV is the voltage drop, R,
refers to machine resistance, X; refers to machine reactance,
and Ry is the connected load. The output power (P,) of the
machine can be estimated as the product of phase voltage and
phase current:

P,=3x Vi Xixcos6 Q)

The torque can be calculated using the relation of the power
input P; and the angular speed of the motor as shown as
follows [35}:

P;

Tr=- (©6)
P;

T = 2™ (7

where T represents the torque, r represents the radius, w
represents the angular speed, and n represents the rotational
speed.

The efficiency can be obtained with

n = %‘Z X 100% ®)

4. The Active Components of the Machine

The determination of manufacturing process costs is
contingent upon the active components of the machine,
encompassing the stator, rotor, windings, and permanent
magnets, as delineated in Table 2, in conjunction with the
pertinent material specifications. Manufacturing expenditures,
predicated upon the weight of active materials, are subject to
utilization coefficients of 1.5 for AFPMG and 2 for RFPMG .
The outcome will be juxtaposed with the manufacturing cost

prevailing at the local workshop, facilitating a comprehensive
comparative assessment.

Table 2. The specification of the active components

No. | Components Specifications
1 Rotor Carbon steel, ST-37
2 Stator Silicon Steel sheet
3 Magnet NdFeB grade 35SH
4 Winding Copper wire

5. Results and Discussion

5.1. Magnetic Characteristics

Fig. 5 illustrates the three-dimensional magnetic flux
density distribution in the machine's model at nominal load.
The visualization indicates that the machine does not exhibit
any magnetic flux concentration exceeding 2 T (see Fig. 2),
indicating the absence of magnetic saturation. It is mainly
observed in the stator teeth and along the air gap.
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Fig. 5. Magnetic field distribution based on simulation result

for (a) trapezoidal magnet AFPMG, (b) rectangular magnet
AFPMGQ, (c) CRV RFPMGQ, and (d) RTG RFPMG.

The simulation results reveal specific disparities in the
magnetic flux distribution. Notably, the AFPMG with a
trapezoidal magnet shape, depicted in Fig. 5(a), demonstrates
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a greater concentration of flux density around the stator teeth
compared to the surrounding regions, including the stator core
and air gap.

The second configuration, AFPMG with a rectangular
magnet shape, depicted in Fig. 5(b), exhibits a lower
concentration of flux density in the stator teeth and air gap
compared to the trapezoidal shape. This reduced concentration
is attributed to the larger effective area of the air gap—the
broader gap between magnets in this configuration results in
increased flux leakage and fringing flux. Consequently, a
smaller magnetic flux density accumulates in the stator teeth
and air gap, leading to a lower effective magnetic flux density.

The magnetic flux density distribution exhibits a
heightened emphasis on the stator teeth and air gap in the case
of the third configuration, namely RFPMG with a curved
magnet shape, as visually represented in Fig. 5(c). This
distribution pattern resembles the trapezoidal magnet shape
but shows a diminished concentration along the stator yoke.
Such a phenomenon signifies a reduced magnitude of flux
traversing through the stator yoke.

Lastly, the RFPMG with a rectangular magnet portrayed
in Fig. 5(d) vividly illustrates that the magnetic flux density
distribution within the stator teeth and yoke is comparatively
more minor when compared to the other topologies. This
disparity arises due to the variable and asymmetrical effective
air gap distance between the stator and rotor. Consequently,
the magnetic flux encounters impediments in achieving
uniform dispersion, resulting in a less pronounced
concentration within the teeth and stator yoke.

Fig. 6 shows the magnetic flux density (Bs) waveform
(Fig. (6(a)) and back EMF (Fig. 6(b)). It can be seen that all
four machine topologies have similar shapes. The peak value
of the Bs for each topology are 1.077 T for TPZ magnet
AFPMG, 0.986 T for RTG magnet AFPMG, 1.011 T for CRV
magnet RFPMG, and 0.859 T for RTG RFPMG.

While all machine topologies have the same number of
turns, the TPZ AFPMG produces the highest Bs. However, the
RTG AFPMG exhibits the highest linkage flux at 0.0806 Wb
due to its superior rotor-to-stator pole area ratio of 0.725,
compared to 0.680 for TPZ AFPMG and 0.0663 for CRV
RFPMG. Notably, all machines have identical air gaps. The
use of rectangular magnets in RFPMG leads to a wider air gap
in the magnet's middle section, resulting in a smaller Bs
amplitude and a reduced rotor-to-stator pole area ratio of
0.662, resulting in the lowest linkage flux of 0.0649 Wb
among the four topologies.

For back EMF, all machine topologies exhibit a similar
waveform. RTG AFPMG achieves the highest back EMF at
20.01 V, surpassing CRV RFPMG (18.93 V), TPZ AFPMG
(18.43 V), and RTG RFPMG (15.95 V). RTG AFPMG also
demonstrates the smoothest waveform, indicating the lowest
Total Harmonic Distortion (THD) at 14.5%, implying
minimal waveform distortion.

1.2

------ TPZ AFPMG

[2e) —— RTG AFPMG
—— CRV RFPMG
—— RTG RFPMG
0 10 20 30 40 50 60
Distance (mm)
(a)
40

------ TPZ AFPMG
2 —— RTG AFPMG

o
-5 20 —— CRVRFPMG
~——— RTG RFPMG

-40

Time (ms)

(b)

Fig. 6. Magnetic characteristics, (a) no load air gap magnetic
flux density Bs and (b) back EMF.

5.2. Electrical Parameters

Table 3 details stator winding calculations, including turn
count, wire specifications, resistance, and inductance. The
primary winding parameters (turns and diameter) are assumed
to be identical. Notably, the radial topology has longer end
turns and coil tracks, resulting in more considerable per-phase
winding length and volume, consequently leading to higher
phase resistance.

Table 3. Stator winding data

AFPMG RFPMG
No. | Parameters, unit
TPZ | RTG | CRV | RTG

1 Phase winding 64

numbers, turns
) Wire diameter, 1.96

mm
3 Winding length 9 11

per phase, m
4 Winding volume, 073 0.89

kg
5 | Resistance, Q 0.07 0.08
6 | Synchronous 0.293 | 0.322 | 0.299 | 0.291

inductance, mH
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Regarding inductance, Maxwell simulations yield
synchronous inductance, which encompasses mutual and
leakage inductance. Mutual inductance is flux-linkage
dependent, while leakage inductance remains constant.
Consequently, RTG AFPMG exhibits the highest synchronous
inductance due to its superior linkage flux.

Under a 1.5-ohm resistive load per phase during
simulation, results depicted in Fig. 7 reveal proportional
relationships between flux linkage, output power P,, (Fig.
7(a)) and torque T (Fig. 7(b)). RTG AFPMG with the highest
flux linkage outperforms other topologies in P, and 7,
followed by CRV RFPMG, TPZ AFPMG, and RTG RFPMG,
respectively.

900
800
700
600

= s00

< 400
300
200
100

0

------ TPZ AFPMG
—— RTG AFPMG
——— CRV RFPMG
——— RTG RFPMG

0 10 20 30
Time (ms)

(a)

30
------ TPZ AFPMG
———RTG AFPMG
——— CRV RFPMG
———RTG RFPMG

Time (ms)

(b)

Fig. 7. The simulation results for load condition for (a)
output power and (b) torque.

The other electrical parameters of the machine in load
condition (in rms value) are presented in Table 4. It can be
seen that the AFPMG has higher value in machine parameters
compared with the RFPMG. In more detail, the RTG AFPMG
shows the highest value in all parameters, while RTG RFPMG
has the lowest value.

5.3. Manufacturing Cost

This study calculates manufacturing costs for active
components, with stator and rotor parts made using laser
cutting technology. Rotor shapes with and without magnet
permanen for TPZ and RTG AFPMG are shown in Fig. 8(a)
& 8(b), while CRV and RTG RFPMG are in Fig. 8(c) & 8(d).
AFPMG has larger rotor dimensions, requiring more material,
and Fig. 8(d) displays a permanent magnet base for
rectangular magnets.

In RFPMG, the stator core is laser-cut to create stacked
laminations for a 40 mm thickness (Fig. 9(a)). In contrast, for
AFPMG, the stator is made by cutting and rolling the material
to achieve a 40 mm thickness (Fig. 9(b)). The weights of the
active components for each generator are detailed in Table 5.

(a) (b)
(©)

Permanent
magnet
base

&

(d)
Fig. 8. Rotor with and without magnet permanent for (a)
TPZ AFPMG, (b) RTG AFPMG (¢) CRV RFPMG, and (d)
RTG RFPMG.

Table 4. Generator parameters in load condition

AFPMG RFPMG .

No. Parameters, symbol TPZ RTG CRV RTG Unit

1 Phase current, I, 11.72 12.50 11.95 991 | Arms

2 | Phase terminal voltage, V; 17.57 18.75 17.92 14.87 | Vims

3 | Input power, P 633.26 719.26 662.63 47470 | W

4 | Output power, P, 593.68 674.68 618.05 442.03 | W

5 | Torque, T 7.46 7.86 7.32 5.11 | Nm

6 | Efficiency, 1 93.75 93.80 93.27 93.12 | %
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1-piece stator lamination

WL

stator Iam\nation_étack

(b)

Fig. 9. Stator cutting results with laser cutting for (a)
RFPMG and (b) AFPMG. 3¢

Table 5. Weight of active components for each generator

Weight (kg)
Part Part AFPMG RFPMG
num. name
TPZ | RTG | CRV | RTG
1 Rotor | 446 | 446 | 415 | 3.95
2 Stator | 591 | 591 | 7.16 | 7.16
3 Magnet | 099 | 0.99 | 0.99 | 0.99
4 | Winding | 073 | 073 | 0.89 | 0.89
Total weight 12.07 | 12.07 | 13.17 | 12.97

The generators' power-to-weight ratios are as follows,
from highest to lowest: RTG AFPMG (55.90 W/kg), TPZ

AFPMG (49.19 W/kg), CRV RFPMG (46.93 W/kg), and RTG
RFPMG (34.08 W/kg).

Active material costs are based on prices per kg: silicon
steel sheet (IDR 50,000/kg), winding (IDR 240,000/kg), and
permanent magnet (IDR 1,915,313/kg, converted from USD
123 at an exchange rate of 1 USD = 15,571.65 IDR [37]). See
Table 6 for detailed active material prices and manufacturing
costs.

Table 6 shows that manufacturing costs for AFPMG
variants consistently outperform RFPMG, with an average
27% reduction. A comparison is made to local workshop
expenses in Table 7. The permanent magnet cost is given in
Chinese Yuan and converted to Indonesian Rupiah (IDR) at 1
Yuan = 2,172.26 IDR. These tables reveal that permanent
magnets are the most expensive among active components.
Based on uniform weights, magnet prices in Table 6 are lower
than supplier rates in Table 7, with an average difference of
76.88%.

Table 6 shows CRV RFPMG rotor cost exceeds RTG
RFPMG, but Table 7 reveals the reverse from workshop-
derived manufacturing costs. In both tables, CRV RFPMG
consistently costs more than RTG RFPMG.

CRV RFPMG's lower manufacturing cost in Table 7 is
due to its smaller size, processed using a lathe machine. RTG
RFPMG, needing a milling process for magnet installation
(Fig. 8(d)), incurs higher costs. For AFPMG stators, higher
manufacturing costs result from making jigs for sheet rolling.

The substantial manufacturing cost disparity between
Table 7 and Table 6 likely arises from Table 7's cost
estimation predicated on single-component fabrication,
whereas machine settings and jigs enable mass production.
Therefore, the manufacturing costs presented in Table 6 are
considered to align more favourably with mass production,
while those in Table 7 pertain solely to one-unit production.

Table 6. Manufacturing cost based on active material weight

Cost (IDR)
Part num. Active materials AFPMG RFPMG
TPZ RTG CRV RTG

1 Rotor 223,000 223,000 207,500 197,500

2 Stator 295,500 295,500 358,000 358,000

3 Magnet 1,857,854 1,857,854 1,857,854 1,857,854

4 Winding 175,200 175,200 213,600 213,600
Total active material cost 2,551,554 2,551,554 2,636,954 2,626,954
Manufacturing coeff. 1.5 1.5 2 2
Manufacturing cost 3,827,331 3,827,331 5,273,908 5,253,908
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Table 7. Manufacturing cost at the local workshop

‘ Price (IDR)
No. mlzggfls AFPMG RFPMG
TPZ RTG CRV RTG
1 Rotor 720,000 720,000 630,000 787,500
2 Stator 4,898,177 4,898,177 4,876,875 4,876,875
3 Magnet 8,037,362 7,385,684 8,254,588 7,385,684
4 Winding 609,675 609,675 634,050 634,050
14,265,214 13,613,536 14,395,513 13,684,109
Table 7 describes that the AFPMG manufacturing cost,  Acknowledgements

especially the RTG AFPMG offers the cheapest alternatives
of per unit manufacturing cost. Another consideration in
determining the best option for the machine topology is the
cost per power unit. It is found that the RTG AFPMG has the
lowest cost per unit of power ratio with IDR 20,178/watt and
followed by CRV RFPMG, TPZ AFPMG, and RTG RFPMG
with 23,292/watt, 24,028/watt, and 30,957/watt respectively.

6. Conclusion

The study has comprehensively compared generator
performance and manufacturing cost across four distinct
machine topologies: single gap AFPMG with rectangular and
trapezoidal permanent magnet rotors and single gap inner
rotor RFPMG with curved and rectangular permanent magnet
rotors. Utilizing Ansys Maxwell 3D for finite element
simulation, it was observed that the TPZ AFPMG exhibits the
highest air gap flux density, whereas the RTG AFPMG
generates the highest linkage flux due to its superior rotor
pole-to-stator pole area ratio. Consequently, the RTG AFPMG
demonstrates the highest output power and torque, while the
RTG RFPMG performs the least favorably among the
examined topologies. Furthermore, the RTG AFPMG exhibits
the highest power-to-weight ratio, followed by the TPZ
AFPMG, CRV RFPMG, and RTG RFPMG.

Manufacturing costs are determined using two approaches:
multiplying the weight of active components by the
manufacturing coefficient and considering the workshop
price. Calculations reveal that the first method yields a lower
manufacturing cost than the workshop price, making it more
appropriate for mass production. Furthermore, neglecting
shape variations, the first method consistently generates the
same manufacturing cost when the magnet weight remains
unchanged. On the other hand, the workshop price is better
suited for creating a single prototype unit. Among the four
machine topologies, it is evident that the RTG AFPMG
exhibits the most cost-effective manufacturing, offering the
lowest cost per unit of power. Conversely, RTG RFPMG
stands out as the most expensive option.

Therefore, all findings support the conclusion that the
axial flux type generator with rectangular magnets is the most
profitable choice from a technical and economic standpoint.
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