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AbStRACt

By being magnet-free, and mechanically robust with a longer constant power range, switched reluctance motor 
(SRM) is gathering much attention as a potential choice to propel electric vehicles (EVs) and hybrid electric vehicles 
(HEVs). This paper comprehensively investigates the performance sensitivity to geometric design variables such as 
rotor diameter, pole arc angles, and yoke thicknesses for an SRM using static two-dimensional (2D) electromagnetic 
Finite-Element Analysis (FEA). The reason for the change in static characteristics due to variation in reluctance 
between SRM designs has not been detailed previously. This is addressed by the magnetic equivalent circuit 
(MEC) model that simplifies the design analysis. Results indicate that stator pole reluctance needs to be given due 
importance while studying the influence of rotor diameter. Also, it is imperative to set an adequate thickness of 
the stator and rotor yokes to minimize the effect of saturation on the performance. Rotor diameter and stator pole 
arc angle have a pronounced influence on the performance while the influence of rotor pole arc angle and yoke 
thicknesses was relatively less.
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1. IntRoDUCtIon
The ever-increasing demand for global crude oil against 

the backdrop of depleting natural resources coupled with an 
increased global carbon footprint has led governments across 
the world to look for alternative environment-friendly means 
of mobility to meet their demands1-2. Amongst the available 
traction motors, switched reluctance motors are a promising 
candidate for application in EVs and HEVs. Besides their 
superior performance, they are a cost-effective alternative 
since they do not employ permanent magnets3. Moreover, 
they showcase a longer constant power region making it a 
promising alternative for EV applications4. However, high 
torque ripples causing abnormal noise and vibrations have 
proven to be a major hindrance to its wide-scale use5. Despite 
these drawbacks, studies have successfully demonstrated its 
potential as a promising traction motor in the commercial 
arena6-7.

SRM assembly primarily comprises salient poles both on 
the stator and rotor cores made up of electrical steel lamination 
sheets. Diametrically opposite stator poles with mounted 
concentrated windings connected in parallel or series form 
a phase. On energising a suitable stator phase, the rotor pole 
tends to orient itself into a state of the maximum inductance 
of the corresponding phase, thus generating torque. To attain 
continuous rotation, the stator phases are excited sequentially 
based on the rotor pole position8. 

The performance (i.e. average torque, torque ripple, 
efficiency, and power density) of an SRM is mainly influenced 
by the number of phases9, number of poles on the stator and 
rotor10, properties of the core material11, number of turns 
per phase12 and geometric design variables6-7. The impact of 
geometric variables on performance has been documented in 
research in the past13-15, but the underlying causes have mostly 
gone unexplored. This is an observed gap in the conducted 
review of the existing literature so far. The work presented in this 
paper bridges this gap by suitably predicting and investigating 
the changes in the reluctance in different segments of the 
lamination profile for successive designs through successful 
FEA simulations and an analytical-based MEC model. Various 
geometric aspects like the rotor diameter, stator and rotor 
pole arc angles, and stator and rotor yoke thickness have been 
analysed based on changes in static characteristics. Following 
this, the performance parameters namely average torque and 
torque ripple have been evaluated.

2.  thEoREtICAl bACKgRoUnD 
2.1  torque output of an SRM

The torque output of an SRM is quantified in terms of the 
variation in magnetic co-energy ( W∂ ) due to saliency in the 
design when the rotor traverses to the aligned position from 
its unaligned position16. The shaded area in the flux linkage 

v/s current graph indicates the magnetic co-energy ( mW∂ )  
(Fig. 1(a)). 
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The instantaneous torque (Te) for a constant phase current 
(I) is given by the expression;

             (1)
This expression indicates the rate of change of co-energy 

with the angular state of the rotor ( ). 

2.2  Magnetic Equivalent Circuit (MEC) of an SRM
The MEC model can be effectively used to analyse the 

variation of instantaneous torque with the rotor positions ( ) 
based on reluctance variation16. The reluctance of a flux tube in 

each segment is portrayed in the form of resistance. Magnetic 
reluctance (R) for any segment in the circuit is given by the 
expression;

             (2)
where l is the length of the magnetic path, is the 

permeability of free space, is the relative permeability of the 
magnetic material and A is the area of the cross-section.

The MEC of a flux path Fig. 1b is depicted in Fig. 1c. The 
equivalent reluctance (Req) of the circuit can be expressed as;

12[ ] [ ]
2eq sp g rp sy ryR R R R R R= + + + +

            
              (3)

It is evident that for any angular position of the rotor, at 
a constant magnetomotive force (MMF), the flux established 
in the circuit is dependent on the equivalent reluctance. The 
description corresponding to the reluctances of the flux path in 
each segment of the SRM has been tabulated (Table 1).

The MMF required to build the flux in the circuit is 
expressed as; 

                                                           (4)
where, NI (product of the number of turns, N, and phase 

current, I) is the MMF and f is the flux. 

Figure 1. (a) Flux linkage vs current characteristics, (b) Flux path, (c) MEC for the flux path and (d) B-H curve of M270_35A.

table 1. Description of reluctance 

notation Description 

Rsp Reluctance of the stator pole

Rg Reluctance of the airgap

Rrp Reluctance of the rotor pole

Rsy Reluctance of the stator yoke

Rry Reluctance of the rotor yoke
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2.3  B-H Characteristics of the Core Material
The core material used in the present study is M270_35A 

(0.35 mm lamination thickness, Fe -96.8 % and Si 3.2 %)17. 
From Fig. 1(d), it is observed that the material offers the least 
reluctance for operating flux densities in the linear region due 
to the higher value of relative permeability. Beyond this, it 
exhibits nonlinear characteristics due to magnetic saturation 
leading to an increased reluctance owing to a drop in the relative 
permeability. 

3.  MEtHodology
This study intends to investigate the influence of change 

in the dimensions of the geometric design variables on the 
performance of SRM. 2D-FEA was carried out to determine 
the static characteristics. The reluctance in different segments 
has been calculated by using the analytical-based MEC model. 
Based on the results obtained, performance indicators such as 
average torque and torque ripple are calculated. A four-phase 
8/6 inner rotor type SRM configuration (Fig. 2(a)) was used 
in this study. The notations of each design variable with their 
respective description have been provided in Table 2. Table 3 
shows the entities that have been predetermined.

Based on this, for a fixed Ds of 160 mm, Dr is varied from 80-88 
mm with an increment of 2 mm causing a reduction in hs. Here, 
βs=22.5°, βr=23.5°, bsy=bry=0.85ωsp, where ωsp is the stator pole 
width.

3.1.2 Pole arc angles (βs and βr) 
(a) Stator pole arc angle (βs)

                                                          (5)
θsp is the stator pole pitch (45°). As per the above constraint, 

βs is varied from 18 to 23 degrees in steps of 1 degree. Here,  
Dr = 84mm, βr=βs+1 and bsy=bry=0.85ωsp. 

(b) Rotor pole arc angle (βr)

                                                                    (6)
βr is varied from 22.5 to 27 degrees in steps of 1.5 degrees. 

For each trial, βs=22.5°, Dr= 84 mm and bsy=bry=0.85ωsp.

3.1.3 Yoke thicknesses (bsy and bry) 
(a)  Stator Yoke thickness (bsy)

ωsy>bsy > 0.5ωsy                                                                                                          (7)

bsy varies from 11 to 17 mm with an increment of 1mm. For 
each trial, βs=22.5°, βr=23.5°, Dr = 84 mm and bry=0.85ωsp.

(b) Rotor Yoke Thickness (bry)
bry > 0.5 ωsp                                                                                                                     (8)

Based on this, the bry is increased from 9 to 19 mm with 
a step size of 2mm. Here, βs=22.5°, βr=23.5°, Dr = 84 mm and 
bsy= 0.85ωsp.

3.2  2d-Finite-Element Analysis
using the FEA-based AlTAIR FluXTM, a 2D magneto-

static simulation is carried out to determine the static 
characterisation parameters. The geometry of SRM is modeled 
using AutoCAD and then exported to the FEA software. 
Following this, a finite number of elements are obtained after 
discretizing the SRM model (Fig. 2(b)). A fine mesh is employed 
in the core regions which are prone to magnetic saturation 
(stator and rotor pole tips) and in the air gap region since the 
airgap varies with the angular position of the rotor (Fig. 2(c)). 

table 2. Description of design variables 

notation Description 
Dr Rotor diameter
hr Rotor pole height 
bry Rotor yoke thickness
βr Rotor pole arc angle 
βs Stator pole arc angle
Ds Stator outer diameter 
D Stator bore diameter 
hs Stator pole height 
bsy Stator yoke thickness
g Airgap 

table 3. Predetermined design entities 

Motor design variable Value Unit
Number of phases, m 4 -
Number of stator poles, Ns 8 -
Number of rotor poles, Nr 6 -
Stator outer diameter, Ds 160 mm
Stack length, L 40 mm
Peak phase current, I 250 A
Number of turns per phase, Nph 16 -
Airgap, g 0.4 mm
Shaft diameter, Dsh 25 mm

3.1  design of SRM
The procedure for the design of SRM follows those 

outlined by Miller9, Krishnan16, and Bilgin18. Based on this, the 
empirical relations governing each design variable are enlisted 
as follows.

3.1.1 Rotor Diameter (Dr)
According to Miller9, the ratio of Dr to the Ds is 0.5~0.55. 

table 4. Mesh details

Description Value

Number of nodes 1,87,897
Number of line elements 8075

Number of surface elements 93892

Mesh order 2nd 

Number of excellent-quality surface elements 99.92 %

Number of good-quality surface elements 0.08 %

Number of average-quality surface elements 0.01 %
Number of poor-quality surface elements 0 %



DEF. SCI. J., VOl. 73, NO. 1, JANuARy 2023

32

Figure 2. (a) geometric design variables, (b) and (c) FEA model of the SRM, (d) Flux density plot, (e) Flux paths, (f) and (g) Flux 
paths at the unaligned position.

(a)

(b) (c)
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In regions away from the airgap, a coarse mesh is employed. 
A total of 93982 second-order triangular elements were used 
in the finite element model. The mesh in all the regions of the 
model was created using the same element type. The quality 
criteria of the triangular surface elements are based on their 
smallest angle (α). The quality of the element is classified 
as excellent if α > 30°, good if α € (15°, 22.5°), average if  
α € [22.5°, 30°], and low if α € [0°, 15°]19. Details of the mesh 
for one of the simulations conducted have been mentioned in 
Table 4.

The non-linear Poisson’s equation governing the 2D 
magneto-static field problem in the x, y coordinates is expressed 
as20; 

                             (9)
where, Jz corresponds to the current density comprising the 

component normal to the plane (x,y), Az is the magnetic vector 
potential in the z-axis and γ is the magnetic reluctivity. The 
value of magnetic vector potential at the outer circumference 
of the SRM (homogenous Dirichlet’s boundary condition) is 
fixed to zero (Az=0). Also, the distribution of the magnetic field 
in the axial direction of the SRM within the motor is constant. 

Equation 9 is solved to determine the magnetic vector 
potential at each of the element nodes. Electromagnetic 
quantities namely torque, flux linkage, and flux density are then 
post-processed from the calculated magnetic vector potentials. 
In this study, the FEA model is solved to determine the static 
characteristics for 30 mechanical degrees (unaligned to aligned 
rotor position) with the phase being energised with a constant 
MMF of 4000 AT (N = 16 and I = 250 A). The magnetic flux 
density plot and the flux paths in the aligned position obtained 
from FEA are shown in Fig. 2(d) and Fig. 2(e) respectively.

3.3  MEC Model
The reluctance in different segments of the motor in 

both the unaligned (θ = 0°) and aligned positions (θ = 30°) 
is calculated at 250 A using the MEC model16 in MATlAB 
R2020b. In the present model, 7 flux paths have been 
considered (Fig. 2f and Fig. 2g). For the unaligned position, the 
process is initiated by assessing a flux path with an assumption 
of an elementary value of flux density at the stator pole (Bsp). 
Using this, flux densities are evaluated at different segments. 
Ampere’s circuital equation is applied and expressed as; 

1 phF N I Hl∑= =                                                     (10)      
where NphI is the applied MMF and ΣHl is the computed 

total MMF. The resultant error ensuing between applied (F1) 
and calculated MMF (TMMF) is given as:

1 MMFF F T∆ = −           (11)

To reduce the error (∆F) to a minimum value, Bsp is 
reconsidered. Based on this, Req is calculated (Eqn. 3). Further, 
the inductance is calculated using Eqn. 12. 

2
ph

eq

N
L

R
=

                                                                (12)

Similarly, the inductances corresponding to other flux 
paths are calculated and summed to obtain the total inductance. 
The procedure is repeated for the aligned position. 

3.4  Performance Indicators
Based on the static characteristics obtained, the following 

performance indicators have been calculated;

3.4.1 Average Torque (Tavg)
The average torque for one revolution is calculated using 

the expression9;

                                               (13)
In this study since m and Nr are both constant, Tavg is a 

function of the magnetic co-energy (
mW∂ ). 

3.4.2 Torque Ripple (Tripple)
The torque ripple is calculated using the expression21;

max min
ripple

average

T TT
T

−
=

                                               (14)
Tmax, Taverage, and Tmin are the maximum, average, and 

minimum torques respectively corresponding to the best 15 
degrees in the static torque characteristics. while considering 
the static torque profile for an 8/6 SRM design, of the 30 
mechanical degrees, a single phase is theoretically energised for 
only 15 mechanical degrees. Hence, these best 15 mechanical 
degrees around the Tmax ought to be approximately constant to 
maximize Taverage and thereby minimize Tripple.

4.  RESUltS AnD DISCUSSIon 
A correlation between FEA and MEC model was 

established following which the static torque characteristics for 
a given change in design were obtained using FEA. The resulting 
differences are explained by investigating the reluctances in 
each segment of the motor. Subsequently, the performance 
indicators are calculated. 

4.1  Correlation between FEA and MEC Model
The correctness of the developed model is depicted by 

comparing the inductance values at the unaligned and aligned 
rotor positions for one of the designs. The results are tabulated 
in Table 5. A good correlation was found to exist between FEA 
and the MEC model with an error of about 4 %. 

table 5. Inductance (mH) comparison 

θ (°) FEA MEC
0 0.0313 0.0326
30 0.0807 0.0832

4.2  Influence of geometric Design Variables on the 
Performance Indicators

4.2.1 Rotor Diameter (Dr)
with an increase in Dr, the instantaneous torque (Fig. 3a) 

was found to increase. The difference in torques was more 
enhanced at and beyond 7° (i.e. start of overlap between the 
stator and rotor pole corners). This is evident from the co-
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(a) (b) (c)

(e) (f)
Figure 3.  Influence of change in Dr; (a) Static torque profile, (b) and (c) Co-energy comparison between 80 and 88 mm designs (d) 

and (e) Flux density comparison (f) Average torque and torque ripple.

energy plots of the two extremities of 80 and 88mm (Dr) at 
250A (Fig. 3b and Fig. 3c). At and above 7°, the dominance of 
Rg decreases due to its reduced mean path length and total flux 
path reluctance constitutes a larger segment of core material18. 
Hence, this scenario necessitates an analysis of Rsp which 
was subject to variation corresponding to a change in Dr. For 
instance, Rsp at 14° was compared to understand the variation 
of co-energy between 7°-30°. The operating flux densities for 
the 88mm design were found to be lower than those for 80mm 
(Fig. 3d and Fig. 3e) in the stator pole signifying an increased 
relative permeability (Fig. 1d). This in conjunction with a 
shorter mean length (due to reduced stator pole height) and 
a higher cross-sectional area (βs=22.5° in both cases) of the 
flux path in the stator pole cumulatively decreases Rsp (Eqn. 2) 

and thereby Req. The above findings are also corroborated by 
results obtained with the MEC model (Table 6, θ=30°). This 
augments the available MMF to drive the flux across the airgap 
thus increasing the rate of co-energy. Hence, the improvement 
in the instantaneous torque is mainly dictated by Rsp whose 
influence is pronounced between the start and full overlap 
condition. This caused the co-energy of the 88mm design to be 
higher than the 80 mm design. 

Following this, the performance indicators have been 
calculated. The increase in Dr resulted in an increase in the 
average torque (Fig. 3f) due to a higher co-energy which has 
been detailed in the previous paragraph. Similar findings were 
also reported by Jiang7, et al.. with an increase in rotor Dr, the 
torque ripple slightly decreases, which is primarily due to less 
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table 6. Reluctance variation with the change in Dr

θ  
(°)

Dr
(mm)

Rsy
(At/Wb)

Rsp
(At/Wb)

Rg
(At/Wb)

Rrp
(At/Wb)

Rry
(At/Wb)

Req
(At/Wb)

0
80 2900 1900 3921000 500 700 7847000
88 3200 1800 4181000 600 800 8371000

30
80 40600 921000 551200 40600 2400 3048000
88 41000 788000 536000 42000 2400 2754000

Figure 4.  Influence of change in βs; (a) Static torque profile, (b) and (c) Co-energy comparison between 18 and 23° designs (d) and 
(e) Flux paths at 8° rotor position (f) Average torque and torque ripple.

magnetic saturation in the stator pole for designs with higher 
Dr. Due to this, designs with higher values of Dr had utilizable 
15 mechanical degrees that were broader, which decreased the 
torque ripple compared to designs with lower values of Dr.

4.2.2 Pole arc Angles 
4.2.2.1 Stator Pole arc Angle (βs)

SRM designs with enlarged βs have ameliorated 
instantaneous torque for rotor positions below 15° (Fig. 4a). 



DEF. SCI. J., VOl. 73, NO. 1, JANuARy 2023

36

table 7. Reluctance variation with the change in βs 

θ
(°)

βs 
(°)

Rsy
(At/Wb)

Rsp
(At/Wb)

Rg
(At/Wb)

Rrp
(At/Wb)

Rry
(At/Wb)

Req
(At/Wb)

0
18 4300 2700 5306000 800 1000 10620000
23 2700 1800 3899000 500 800 7806000

30
18 51900 1150000 704500 51900 2600 3849000
23 45100 833000 535000 47100 2500 2855000

Figure 5.  Influence of change in βr: (a) Static torque profile, (b) and (c) Co-energy comparison between 22.5 and 27° designs, (d) 
and (e) Flux paths at 5° rotor position and (f) Average torque and torque ripple.

This contrast is apparent in the 18° and 23° βs designs from 
their flux linkage characteristics (Fig. 4b and Fig. 4c). The 
unaligned flux linkage at 250 A was higher in the 23° βs design 
in comparison to the former mainly due to a lower value of Rg 
(Table 7). This can be attributed to the reduced mean length 
and increased cross-sectional area of the flux path in the air gap 
caused by the decrease in angular clearance between the rotor 
and stator pole corners14. An instance of this is evident from 
flux linkage distributions at the 8° rotor position obtained from 
FEA (Fig. 4d and Fig. 4e). This phenomenon led to an early 
rise in the static torque, causing an increase in the length of 

the torque production zone which is noticeable from the static 
torque profiles of designs with higher βs (Fig. 4a). This behavior 
caused an enhancement in the average torque (also observed 
in the co-energy plots, Fig. 4b, and Fig. 4c and a considerable 
reduction in the torque ripple (Fig. 4f) which can be ascribed to 
the best utilizable 15 mechanical degrees during commutation 
approximating the maximum torque value in the static torque 
graph.

4.2.2.2 Rotor Pole Arc Angle (βr)
With enlargement in the βr, the static torque profiles show 

table 8. Reluctance variation with the change in βr

θ
(°)

βr
(°)

Rsy
(At/Wb)

Rsp
(At/Wb)

Rg
(At/Wb)

Rrp
(At/Wb)

Rry
(At/Wb)

Req
(At/Wb)

0
22.5 2900 1800 4135000 500 700 8278000
27 2600 1700 3543000 400 700 7093000

30
22.5 31900 854000 564000 43200 2400 2923000
27 32000 855000 552000 15000 1400 2886000
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Figure 6.  Influence of change in bsy: (a) Static torque profile, (b) and (c) Co-energy comparison between 11 and 17 mm designs (d) 
and (e) Flux density comparison, (f) Average torque and torque ripple.

table 9. Reluctance variation with the change in bsy 

θ
(°)

bsy
(mm)

Rsy
(At/Wb)

Rsp
(At/Wb)

Rg
(At/Wb)

Rrp
(At/Wb)

Rry
(At/Wb)

Req
(At/Wb)

0
11 3600 2000 4045000 500 700 8098000
17 2400 1700 4241000 600 700 8487000

30
11 49900 796000 653300 37500 2900 2999000
17 24700 781000 649000 38000 2800 2947000

quick rise and fall (Fig. 5a). This behavior can be appreciated 
from the co-energy plots for designs with βr equalling 22.5° and 
27°(Fig. 5b and Fig. 5c). The design with 27° βr had a higher 
flux linkage between the rotor position of 0° and 10° than 
the 22.5° βr which was vice-versa between 10° and 30°. The 
former is due to the difference in Rg (due to reduced angular 
clearance between rotor and stator pole corners) between the 
designs which is evident from the flux distributions at the 5° 
rotor position (Fig. 5d and Fig. 5e). Unaligned flux linkage of 
the 27° design was higher due to decreased Req which in effect 
is due to a lower value of Rg (Table 8). Also, its flux linkage 

for the aligned position was higher owing to lower Req which is 
marginally contributed by a lower value of Rrp.

 Following this, with an increase in βr, the average torque 
marginally increased up to 24° and decreased thereafter  
(Fig. 5f) which was mainly influenced by the reduction in 
saliency caused by an enhancement of the unaligned flux 
linkage. From the static torque profiles, it is observed that the 
15 mechanical degrees around the maximum torque point to 
be utilised during commutation is nearly a constant between 
all the SRM designs with varied βr. Hence any change in βr 
has minimal influence on the torque ripple which can also be 
deciphered from the graph (Fig. 5f).

(a) (b) (c)

(d)

(e)

(f)
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4.2.3 Yoke Thicknesses 
4.2.3.1 Stator Yoke Thickness (bsy)

Static torque characteristics with different bsy have been 
plotted in Fig. 6a. The instantaneous torques at and below 14° 
were nearly the same for all the designs. Beyond 14°, designs 
with higher bsy showcased increased instantaneous torques in 
contrast to those with lower bsy which can also be demarcated in 
the co-energy plots (Fig. 6b and Fig. 6c). Designs with 17 mm 
bsy displayed lower operating flux densities (reduced magnetic 
saturation) than those with 11 mm at 21° rotor position in 
the stator yoke segment (Fig. 6d and Fig. 6e) indicating an 
increased relative permeability. Also the former possesses a 
shorter mean length and a higher cross-sectional flux path area 
in the yoke section which collectively decreased Rsy (Eqn. 2) 
and thereby Req. The results obtained from the MEC model 
validated the above findings (Table 9). This resulted in increased 
instantaneous torque above 14° for 17 mm in comparison to the 
11 mm bsy design. 

Based on this, it was noted that enlarging the bsy enhanced 
the average torque output (Fig. 6f). Consequently, the designs 
with higher bsy due to decreased Rsy (as explained above) caused 

the utilizable 15 mechanical degrees in the static torque profile 
to be as flat as possible near the maximum torque point which 
resulted in decreased torque ripple. This was in contrast to the 
designs with lower bsy which displayed higher torque ripple due 
to increased magnetic saturation in the stator yoke (Fig. 6f). 
Similar findings were reported by Hoang22, et al..

4.2.3.2 Rotor Yoke Thickness (bry)
An increase in bry increases the instantaneous torques above 

the 19° rotor position (Fig. 7a). However, this improvement is 
marginal and not significant. This is evident from co-energy 
plots for bry with 11 and 19mm (Fig. 7b and Fig. 7c). For a 
given fixed Dr, increase in rotor yoke thickness shortens the 
height of the rotor pole. This causes a dilution in the flux density 
from the rotor pole to the yoke (Fig. 7d and Fig. 7e, bry = 9 
mm and 19 mm at 21° rotor position) reducing the reluctance 
of the segments Rrp and Rry and causing an improvement in the 
instantaneous torques. These observations are also corroborated 
by the results obtained from the MEC model (Table 10). 

Also, with the increase in bry up to 17 mm the average 
torque was found to increase followed by a drop (Fig. 7f). For 

Figure 7.  Influence of change in bry; (a) Static torque profile, (b) and (c) Co-energy comparison between 9 and 19 mm designs (d) 
and (e) Flux density comparison (f) Average torque and torque ripple.
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designs with bry greater than 17 mm, the increase in unaligned 
flux linkage impacted the saliency remarkably causing a 
decrement in average torque. Designs with varied bry showed 
minimal effect on the torque ripple since the static torque profiles 
showed only a marginal change with varied bry (Fig. 7f).

5.  ConCluSIon
A comprehensive parametric study analyzing the influence 

of geometric design variables on the performance of an SRM 
was carried out. Key reluctance segments contributing to the 
change in the static characteristics have been determined using 
the MEC model. Performance indicators namely average torque 
and torque ripple were calculated. The following inferences 
could be drawn from this study:

A thorough analysis of • Rsp is necessary while fixing the 
rotor diameter.
Pole arc angles majorly influence the rise of static torque • 
profiles due to variations in Rg.
Average torque improves significantly with an increase in • 
rotor diameter and stator pole arc angle.
The rise in stator pole arc angle significantly decreases the • 
torque ripple.
Both average torque and torque ripple are minimally • 
affected by the increase in the rotor pole arc angle and 
rotor yoke thickness.
The present work can be extended to study the influence of • 
changing the airgap, tapering of the poles, and providing 
cut-outs on the rotor core on the performance of the SRM. 
The key reluctance segments in the SRM responsible for 
the change can be assessed through the MEC model and 
FEA simulations discussed here.
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