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ABSTRACT 

Coil magnetic design is an important aspect of evaluating the performance of an Inductive Power 

Transfer (IPT) system. This work presents a review on some selected papers that explored techniques 

of increasing magnetic coupling coefficient ‘k’ and inductor quality factor ‘Q’ of an IPT coil. These two 

critical parameters ‘kQ’ dictate the maximum efficiency, and can independently or collectively be 

optimized to achieve higher efficiency of the system. This paper provides a motivation for the need of 

an alternative solutions to degrade extended magnetic flux in IPT system. The paper presents also state 

of the art of ‘kQ’ improvement methods, and identify a trend for coil optimization to provide an 

insightful review which may motivate future contribution and exposes new possibilities. 

Keywords: Coil Quality Factor; Coupling Coefficient; Inductive Power Transfer; Optimization, 

Magnetic Stray Field  

1. INTRODUCTION 

Inductive power transfer is an emerging 

technology which is becoming popular 

especially in automobile industries where 

Electric Vehicles (EVs) are manufactured with 

an embedded wireless charging facility. Many 

articles about the concept of IPT have recently 

been reported (Chwei-Sen et al (2005), Grant 

A. Covic; John T. Boys (2013), Chris Mi et 

al (2016)).  Multi coil polarized pads such as 

Double D pads (DDP) and Bipolar pads (BPP) 

have been the topology of great interest in 

recent years. DDP and BPP are widely accepted 

due to their inherent high quality factor ‘Q’ and 

possess single sided fields. They also provide 

better tolerance for misalignment when 

compared to their counterpart (non-polarized 

pads) like Circular Pads (CP) (Adeel et al, 

2015). 

A magnetic flux that is not linked to the 

secondary receiving coil from primary (sending) 

coil is termed as ‘Flux leakage’. Every 

Inductive Power Transfer (IPT) system is 

associated with such magnetic flux leakages 

which tend to reduce the entire system 

efficiency. Those fluxes that are not properly 

coupled to the receiving coil (i.e. Flux leakage) 

are undesirable, and can be laterally extended 

out to harm the living being around its vicinity; 

especially if certain limits are exceeded. 27µT 

and 100µT are the maximum allowable 

exposure limit for humans among general 

public and industrial workers respectively, 

within the operational frequency range of 3 – 

100 KHz (ICNIRP, 2010). The primary reason 

to reduce such flux leakages is not only for 

human or animals' safety in spite of the nobility 

of such pursuits; but to ensure a substantial 

portion of the fluxes generated by the primary 

coil is linked to the secondary coil for the 

attainment of greater efficiency of the system. 

The proportion of such fluxes generated in the 

sending coil that successfully linked to the 

receiving coil is best described by a term called 

coupling coefficient ‘k’ (Fei et al, 2014; Siqi 

and Chunting, 2015). It is also a desire for 

designers of IPT coil to maximize ‘k’ for a more 

efficient system. 
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Quality factor ‘Q’ of the coil on the other hand, 

is an important parameter that determines the 

performance of IPT system. Conductor 

diameter, number of turns and separation 

between the conductors can collectively or 

independently affect the quality factor of an IPT 

coil. Improving (or optimizing) quality factor is 

possible by reducing the losses due to skin and 

proximity effects (Bosshard et al, 2013). These 

effects, contribute more to the increase in 

effective resistance, and consequently add up to 

the load which brings down the overall 

system’s efficiency. Proximity and skin effects 

became significant for high power application 

due to high operating frequency. 

However, safety standard compliance becomes 

a major concern for high power applications of 

IPT. The safety standard compliance using low 

cost solutions has not been properly addressed. 

Partial solutions to such problem using 

mechanical moving part as proposed in 

(Primove, (2018)) have added complexity, cost 

and volume in to the whole system. An effort 

was made by the author in (Hongzhi C. Et al 

(2018)) to dedegrade the magnetic stray field 

using passive and active shielding. But, passive 

aluminum shielding have negatively affected 

the efficiency. It is essential to consider the 

provision of ICNRIP guidelines while 

designing, in order to promote competitiveness 

of commercialization of EVs where IPT 

technology is adopted. Flux cancellation 

mechanism may be a solution to the problem of 

extended magnetic stray field which becomes 

intense especially at high power applications. 

Similar mechanism was adopted in (T. Shijo 

(2016)) for mitigating electromagnetic 

interference in wireless power transfer, where 

opposite current direction in the transmitter 

pad is adopted. 

This paper presents a review of optimization of 

coil design by varying with either coupling 

coefficient ‘k’ or Quality factor ‘Q’, or both two 

parameters ‘KQ’. The paper provides also 

motivations for future work on the reduction of 

extended magnetic flux to comply with 

international safety guidelines, which is key for 

application of inductive power transfer on 

Electric Vehicle. This is important for the 

competition of commercialization of such 

vehicles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Magnetic Flux Leakage and Measuring Point of an Existing DDP (Fei et al, 2014). 
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2. OPTIMIZING ‘K’ BY REDUCING FLUX LEAKAGES 

The authors in (Fei et al, 2014) revealed a 

method of reducing the leakage flux through 

modifying the structure of the pads ferrite. The 

design of two polarized pads (DDP and BPP) 

were considered and analyzed. The authors’ 

primary objective was to minimize the leakage 

flux without tempering with the power 

capabilities and /or operating frequencies of the 

system. Particular point of interest within an 

area where leakage flux are dominants was 

made to be reference point indicated as X in 

figure 1.  

The reference point was selected in 

consideration of a worst-case scenario where 

the heads of a collapse human being is brought 

in contact with the area of highest magnetic 

field. 

Figure 2: Proposed Dimension for (a) DDP Structure (b) 

BPP Structure (Fei et al, 2014) 

2.1 Methodology 

The actual existing DDP constitutes of two 

mutually coupled coils arranged side-by-side to 

produce North and South poles that gave out the 

shape of the main flux path (Fei et al, 2014;    

Fei et al, 2017). Bipolar pads (BP) differ a little 

bit from DDP as having two mutually 

decoupled overlaps coil as shown in figure 2 (b). 

The optimization of the existing pads was 

achieved by adding a ferrite structure in a 

manner that attracts the flux leakages without 

any distortion to the flux already linking the 

receiver coil (Fei et al, 2014).     

2. 2 Discussion  

A newly inserted dimensioned pad structure 

(refer to figure 2) was proposed for both 

simulation and experimentation. With this new 

ferrite structure, optimization was achieved 

through attracting the leakage flux by the added 

extra ferrite and therefore improve the mutual 

inductance ‘M’. This consequently led to the 

increase of coupling coefficient ‘K’ since M 

and K are linearly related (Roman and Johann, 

2016). 

Figure 3: Complete Prototype of DDP and BPP Structure 

(Fei et al, 2014) 

The addition of a new ferrite was not just done 

arbitrarily, rather, an attention was given to its 

proper sizing. The new system structure was 

simulated with maximum misalignment of 

200mm transversely. The influence of the 

added extra ferrite is very apparent in figure 4, 

which indicates a significant reduction of 

leakage flux from 106µT to 58µT at maximum 

misalignment position, representing 46% drop.  

Although the developed prototyped shown in 

figure 3 contained more ferrite in both volume 

and weight, the optimization only focused on 

flux leakage reduction (increasing K).  

However, the plot of simulated and measured 

flux reduction against transverse misalignment 

is displayed in figure 4(b). This has shown the 

(a) 

(b) 

(a) 
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agreement between verified and simulated 

result. Therefore, the increase in the coupling 

factor ‘K’ was by modifying the ferrite 

structure to cut down the leakage flux by about 

46% of a given DDP – BPP Inductive Power 

Transfer system. 

Although there may be a reduction of flux 

leakages, but the power density may offer a new 

challenge. An evaluation of cost versus benefit 

analysis should also be made to justify the 

proposed structure. 

  

Figure 4: (a) Simulated Result of Leakage Flux Density of Original vs Bone Ferrite (b) Simulated vs Measured Flux Density of 

New Bone Ferrite DDP-BPP (Fei et al, 2014). 

3. OPTIMIZING ‘Q’ BY REDUCING PROXIMITY AND SKIN EFFECT

The author in (Seung-Hwan and Robert, 2011) 

proposed a steady state equivalent circuit of IPT 

as shown in figure 5 with impedance matching 

L-network at transmitter circuit (Lm and Cm) 

aimed at minimizing the input power at 

resonant frequency. 

 

Figure 5: Model equivalent Circuit for 30cm Air-Gap IPT 

(Seung-Hwan and Robert, 2011) 

From the equivalent circuit shown in figure 5, 

the simplified transmission efficiency was 

derived to be a function of mutual inductance 

(M), self-inductance of the receiver coil (L2) 

and Equivalent Series Resistors (ESR = R1, R2 

and RL) of both transmitter and receiver coil 

given by (1). 

𝜂 =  
1

1+ 
𝑅𝐿 𝑅1

𝑤𝑜2𝑀2(1+𝑤𝑜2𝐶2
2𝑅𝐿

2)
+

𝑅𝐿  𝑅2

𝑤𝑜2𝐿2
2)

 
   (1) 

Achieving high efficiency is possible by 

varying R1 and R2 to the smallest possible 

magnitude. R1 and R2 are referred to parasitic 

resistors of primary and secondary coil 

respectively. It is demonstrated in (Seung-

Hwan and Robert, 2011) that the sensitivity of 

efficiency on ESR is only more effective at low 

resonant frequency as shown in fig 6(a). 

Figure 6: (a) Efficiency as a Function of Resonant 

Frequency (b) Comparison of Theoretical, Simulated and 

Measured Efficiency (Seung-Hwan and Robert, 2011). 

(a) 
(b) 

(b) 

(a) 
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The author however extended the model to high 

power application paying a particular attention 

to the improvement of quality factor through 

the reduction of losses due to skin and 

proximity effect. These effects are the major 

contributors of increase in the effective 

resistance, and therefore add up to the load 

which brings down the overall IPT system’s 

efficiency (Mohammad and Srdjan, 2016). 

Proximity and skin effect are quite significant 

for high power application since the operating 

frequency is high. The author (Mohammad and 

Srdjan, 2016), proposed a new systematic 

spatial conductor design with a goal of 

minimizing the losses as well as volume of the 

conductor thereby reducing the system to a 

compact size. 

3.1 Methodology 

3.1.1 Skin and Proximity effect 

To reduce the effects of skin and proximity due 

to ESR, three different polygonal hollow 

conductors as well as hollow circular were 

tested against a solid circular. Solid circular 

(SC) conductor was used as reference, and four 

hollow conductors with different shapes but 

having same cross-sectional area with the 

bench-marked conductor (solid circular) 

(Seung-Hwan and Robert, 2011). This set up 

was analyzed using Finite Element Method 

(FEM). The three polygonal shapes were square, 

hexagon and octagon. Every conductor shape-

type possess the same cross-sectional area to 

ensure that their DC resistance are the same. 

34mm thickness (equivalent to the skin depth of 

the benchmarked SC) hollow tubes of circular, 

square, hexagonal and octagonal shapes were 

analyzed using JMAG – designer 3D FEA 

software, at operating frequency of 3.6MHz 

(Seung-Hwan and Robert, 2011). The result of 

the simulation (figure 7) revealed the suitability 

of Hollow Circular (HC) shape over Solid 

Circular (SC) and any other polygonal shape 

since it provides lesser ESR (in Ω) at high 

operating frequency (in MHz). 

Figure 7: ERS Vs Frequency, Depending on the Cross-

Sectional Area (Seung-Hwan and Robert, 2011). 

A lower ESR was largely due to uniform 

distribution of the current density since the 

hollow wall thickness is the same with the skin 

depth. Similarly, there was no even distribution 

of the current density in the polygon conductors. 

The current density for the polygon conductors 

appeared to be concentrated at the sharp corners 

of its sides. Therefore, polygon hollow 

conductors have high ESR than hollow circular. 

Conversely HC has less skin effect than other 

polygonal geometry. 

For the proximity effect moreover, result of the 

simulation of spiral coil with HC shape 

indicated that ESR increases with increase in 

number of turns. Ideally ESR of two coils 

should be equal to twice of skin effect 

resistance, but simulation results revealed that 

resistance due to proximity effect is 1.3 larger 

than expected. This resistance is even larger 

with increase in the number of turns since it was 

3.3 larger than expected for 6-turns of coil 

(Seung-Hwan and Robert, 2011). 

3.1.2 The proposed coil spatial layout 

Surface spiral having a hollow circular was 

adopted (Seung-Hwan and Robert, 2011) with 

40µm turn spacing, wall thickness of 34µm 

(representing the skin depth) and 3-turns that 

occupied 120o. This coil spatial arrangement 

diminishes the concentration of current density 

on the end sided ward of the conductor, thereby 

achieving even distribution. Simulation results 

of this new spiral coil layout model established 

https://www.ayerojet.com/
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the even distribution of current density as 

presented in figure 8 

Figure 8: Distribution of Current Density of the Proposed 

3-Turn Surface Spiral Coil (Seung-Hwan and Robert, 

2011). 

3.2 Discussion 

With the new coil arrangement, general 

improvement of the quality factor ‘Q’ was 

observed due to decrease in the ESR that 

majority contribute to skin and proximity effect. 

Figure 9(a) compares the proposed new spatial 

coil arrangement with conventional spiral 

wound. Thus, indicated the tremendous 

reduction of ESR by the proposed spiral coil 

design (Seung-Hwan and Robert, 2011). 

The complete simulated model assumed 

3.7MHz operating frequency, 1-kw input power 

and load resistance of 180Ω to limit the 

receiver’s output peak voltage of 600v at 30cm 

air gap. The overall system’s power transfer 

efficiency appreciates by 10% as can be seen in 

figure 9(b) (Seung-Hwan and Robert, 2011). 

 

Figure 9: Comparison of (a) ESR of the Proposed 3-Turn Spiral Coil with Conventional Ones (b) Efficiency of the Proposed 

Surface Spiral and Test – Bed Coil 

4.0 EFFICIENCY AND AREA-RELATED POWER DENSITY PARETO 

OPTIMIZATION (kQ)

High efficiency can be achieved if larger coils 

with high magnetic coupling are used in IPT 

system (Roman and Johann, 2016; Adeel et al, 

2015). But this tends to reduce the area-related 

power density, because the larger the coil is, the 

lesser the power density even with increase in 

the quality factor ‘Q’. Therefore, the need for 

the trade-off between area-related power 

density and transmission efficiency becomes so 

important to determine a point where maximum 

efficiency can be obtained at minimum 

acceptable area-related power density. The 

process of obtaining this operating point is 

described by 𝝶 – α – pareto front, and the 

method is referred to as optimization of an IPT 

coil using 𝝶 – α – pareto (Roman et al, 2015). 

The two key parameters (𝝶 and α) are the major 

concern for the author of (Roman et al, 2015), 

where the increase of one, leads to the decrease 

of the other. 

Comparison between series-to-series and 

series-to-parallel was first explored, where the 

choice of series-to-series topology was made 

due to many considerations resulting from the 

following relation as derived from the proposed 

equivalent circuit of figure 10(a) where wo is the 

coupling factor of transmitter and receiver coil 

at their nominal position and RLeq is the 

equivalent load resistance at the receiver side. 

https://www.ayerojet.com/
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𝐿2 ≈
𝑅𝐿,𝑒𝑞

𝑤𝑜𝑘𝑜
                                (2) 

𝐿1 ≈ 𝐿2 × [
𝑈1,𝑑𝑐

𝑈2,𝑑𝑐
]

2

                               (3) 

Figure 10: (a) Equivalent Circuit Diagram of Series-Series 

Compensated IPT (b) Comparison of ‘K’ Against Coil 

Area of Different Coil Geometry (Roman et al, 2015). 

Moreover, circular coil geometry was proven to 

be the best geometry fittest for the optimization 

(Mickel et al, 2011), hence it was the selected 

coil for theoretical, simulation and 

experimental test. The developed model of 

circular, rectangular and square coil topology 

assuming 1mm and 1-turn as the conductor 

diameter and number of turn respectively was 

tested using FEM. The result of the simulation 

shown in Figure 10(b) proved the circular 

geometry to have better coupling coefficient ‘k’, 

thus; translates to the higher transmission 

efficiency considering the same area or power 

density.  

4.1 Methodology 

4.1.1 KQ’ Optimization  

Optimum ‘k’ is dependent on the ratio of inner 

and outer radii of the coil (shown in fig 11(a)). 

The maximum ‘k’ is achieved when inner 

radius is 40% of the outer radius (or having a 

ratio of 2:5). Figure 11(b) presents the magnetic 

coupling as a function of inner radius of a 

circular coil produced from the simulation. For 

a given value of outer radius (Ra), optimum ‘k’ 

is obtained at Ri = 0.4Ra. Therefore, k is 

optimized by making the outer radius 60% of 

the inner radius and making use of pot-like 

ferrite core structure, even though that could 

potentially increase the power density. 

 

Figure 11: (a) Schematic Diagram of a Circular Coil (b) 

Magnetic Coupling ‘k’ as Function of Inner Radius Ri of 

Two Equal Spiral Coil Ra= 105mm, for Three Different 

Air Gap δ (Roman et al, 2015). 

Inductor quality factor ‘Q’ is a function of 

conductor diameter, number of turns and 

conductor separation (Roman et al, 2015). 

Neglecting the effect of high frequency, there is 

a freedom of choice between the conductor 

diameter, number of turns and separation 

distance to maximize Q provided the ratio of the 

inner and outer radii is maintained. Therefore, 

‘Q’ is improved by adding more windings 

(having a larger cross-sectional area), starting 

from the outside, moving to the center until it 

(b) 
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reached one – half of the outer coil radius. 

Consequently, the operating frequency may be 

affected by the close arrangement of large 

copper conductors due to the obvious increase 

of parasitic capacitance which in turns, lower 

the self-resonance frequency. This operating 

frequency will therefore be limited to a 

particular level. 

4.1.2 Modelling and optimization of the 

prototype’s coil using 𝝶 – α – pareto front 

The selected coil was modelled (Roman et al, 

2015) using 2-D FE modelling software, where 

power loss due to skin and proximity effects 

were estimated (equation 4 and 5 respectively) 

using both analytical and software-assisted 

calculation due to limitation of the software tool 

to support the calculation of power loss of the 

litz wire. The expression used for the estimation 

of skin, proximity and core losses is given by 

(4), (5) and (6) respectively. 

𝑃𝑠𝑘𝑖𝑛 = 𝑛 × 𝑅𝑑𝑐 × 𝐹𝑟(𝑓𝑜) × [
𝐼

𝑛
]

2
        (4) 

𝑃𝑝𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦 = 𝑛 × 𝑅𝑑𝑐 × 𝐺𝑅(𝑓𝑜) × [𝐻2 +

𝐼2

2𝜋2 .𝑑𝑎
2]                                      (5) 

𝑃𝑐𝑜𝑟𝑒 = 𝐾 × 𝑓𝑜
𝛼 × 𝐵𝛽                        (6) 

𝑛 is the number of isolated strands, 𝑅𝑑𝑐  is dc 

resistance per unit length, 𝐼2 is the current peak 

value, 𝐹𝑟(𝑓𝑜) is the frequency dependent factor 

of skin effect, 𝐺𝑅(𝑓𝑜)  frequency dependent 

factor of proximity effect, 𝐻  is the magnetic 

field in to the winding and k, α and β are the 

steinmetz parameters of the core material.  

Table I: Specification of Prototype IPT (Roman et al, 2015)                                    

 Table II: Parameter Space for 𝝶 –α- pareto Optimization 

(Roman et al, 2015) 

 

By adopting Table I and II, 𝝶 – α – pareto 

optimization was performed with a target 

frequency of ft to get a best coil geometry for 

the calculation of the power losses, the strand 

diameter of the conductor (litz wire) was 

chosen as ¼ of skin depth at: 

 𝑓𝑜 =  
1

2𝜋
×

8

𝜋2 ×
𝑈1,𝑑𝑐 𝑈2,𝑑𝑐

𝑃2×𝐿ℎ
   (7) 

Result of the simulation reveals that the 

magnetic coupling ‘k’ decreased with 

increasing power density (i.e. decreased coil 

size) figure 12. The way to achieve high 

efficiency is therefore by having a higher 

quality factor through high operating frequency.  

 

Figure 12: 𝝶 – α – pareto Front for Different Transmission 

Frequency (Roman et al, 2015) 

4.2 Discussion 

It can be observed that despite the reduction of 

k, high efficiency is achieved by making ‘Q’ 

high due to higher operating frequency (figure 

12). To obtain a best performing system as a 

prototype, a balance between the power density 

and efficiency is therefore needed. This tradeoff 

is representing the desired prototype as 

indicated in figure 12 and is referred to as 𝝶 – α 
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– pareto optimization. This point is obtained at 

power density of 1.47kw/dm2 with the 

corresponding efficiency of 98.25%. The 

theoretical and simulated results were validated 

by experimental results obtained from the 

prototype using design parameters displayed in 

table III. 

Table III: Design Parameters Selected for the Prototype 

(Roman et al, 2015). 

 Although the error exists between 

experimental, simulated and theoretical results, 

the percentage error is still within the 

acceptable level of less than 10% as presented 

in the comparison table IV (Roman et al, 2015). 

The highest error of 10.7% associated with the 

mutual inductance (being a function of k, L1 

and L2) was due to calculation error in magnetic 

coupling ‘k’ and self-inductances (L1 and L2). 

Table IV: Comparison of Measured and FE Calculated 

Circuited Parameters (Air Gap 52mm) 

Figure 13 demonstrate the validity of the 

developed prototype with an achieved 

maximum dc-to-dc conversion efficiency of 

96.5% while transferring a power of 5kw at 

power density of 1.47kw/dm2. The attainment 

of this 96.5% efficiency included the losses in 

the power semiconductor, resonant capacitor as 

well as the two coils. Thus, efficiency area-

related pareto front has been proven effective 

for the optimization of IPT coil.

Figure 13: Calculated and Measured DC-DC Conversion Efficiency (including losses in the IPT coils, resonant capacitors, and 

power semiconductors) as a Function of the Output Power at 52mm Air gap (Roman et al, 2015). 

5.0 CONCLUSION

The increase in the coupling factor ‘k’ was 

achieved by modifying the ferrite structure to 

minimize the leakage flux by about 46% of a 

given DDP – BPP Inductive Power Transfer 

system. A new spatial coil layout was proposed 

and demonstrated to achieve higher quality 

factor ‘Q’ due to decrease in the ESR that 

contributes more to the skin and proximity 

effect. Using 𝝶 – α – pareto front optimization, 

a special design was equally adopted. The 

validity of this design was tested and verified 

through simulation and experiment that has 

provided good agreement between the two 

results (simulated and measured). This 

indicated the validity of circuit parameters and 

power losses of the developed FE model. 
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Optimization of an IPT coil was therefore 

obtained using 𝝶 – α – pareto front by 

developing and testing a prototype that has 

achieved dc-dc efficiency of 96.5% (losses in 

the coil, power semi-conductors and resonant 

capacitor inclusive), having area-related power 

density of 1.47kw/dm2. The developed 

prototype is capable of transferring 5kw power 

to the receiver coil having a diameter of 210mm, 

and electrically separated by 52mm at an 

operating frequency of 100 kHz. 

The performance of an IPT coil is dictated by 

the two important parameters ‘kQ’ which can 

be optimized independently or collectively to 

achieve more efficient IPT coil system. 

Addition of more ferrite structure influence the 

reduction of lux leakages, hence improve the 

coupling coefficient ‘k’ but compromises the 

power density of the system. This power 

density issue may offer a new challenge, but 

critical analysis of cost versus benefit can be 

made to justify the proposed structure. That 

could potentially provide an opportunity for 

future work.  

However, reduction of ESR lead to the decrease 

in losses due to skin and proximity effects, 

which conversely lead to the increase in ‘Q’ 

thereby improving the efficiency of the system. 

A new technique of varying both k and Q was 

proposed, where an optimal design was 

obtained to produce a spatial coil system that 

achieved tradeoff between power density and 

efficiency. This design was modeled and its 

prototype was developed and tested. It achieved 

a striking balance of 96.5% and 1.47kw/dm2 of 

efficiency and power density respectively.   

The existing techniques of degrading magnetic 

flux leakages are deficient to adequately 

address the problem of magnetic field radiation. 

Passive and active shielding lead to the 

reduction in efficiency. Other technique of 

mechanical moving part introduces complexity 

in the system since a moving part is involved. 

Adding more ferrites to attract leaking fluxes 

will lead to volumetric and gravimetric increase, 

and consequently account for the exponential 

increase of construction cost. 

Generally, the optimization principle in 

magnetic couplers entails a good tradeoff 

between efficiency and area related density 

which is a function of cost. However, 

compliance to international guidelines on 

human safety standard may likely impede the 

rapid progress of IPT application in electric 

vehicles especially at high power, where 

magnetic stray field would become intense. 

Degrading these flux radiations without 

involving mechanical moving part or active and 

passive shielding would be an area of research 

interest.  Unless the problem of excessive 

magnetic field radiation at high power is 

mitigated, adopting IPT in charging heavy duty 

EVs will continue to suffer setback. Solutions 

to this problem will  promote the competition of 

commercialization in the automobile industry 

of Evs with wireless charging facility.
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