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Abstract - This paper presents novel design of busbar profile used in electric power distribution. The main issue in busbar is 
heat dissipation. Since heat is generated due to high current flowing in busbar. Different profiles of Aluminum busbar are 
considered for increasing surface area with less cross-sections. Thermal Flow analysis is done using Ansys CFD Fluent tool. 
Hollow busbar with rectangular cross section gives high heat transfer coefficient and high average velocity in fluid domain 
compared with all other profiles made.  
 

Index terms - Busbar, Heat generation rate, Computational Fluid Dynamics, Switchboard. 

 

I. INTRODUCTION 

 

Busbar is metallic bar used in Switchboards, panels, 

Temperature rise test setup for conducting high 

current. Cross-section area and material are important 

factors for busbar current carrying capacity 

calculation. Busbars are made in various shapes such 

as round bar, solid flat plate. Generally, copper, 

aluminum and brass are used to manufacture busbars.  
Fast heat dissipation is one of the major factors to 

improve efficiency. This efficiency is majorly 

affected by surface area and cross section area. Hence 

design of Busbar profile is made with consideration 

of high Surface area to cross-sectional area ratio. Due 

to skin effect characteristics, 50Hz AC busbars 

become less efficient above 8-9 mm thickness. 

Hence, hollow profile is suitable for use. This work 

proposes novel design of busbar to increase the heat 

transfer rate and average velocity of surrounding fluid 

domain due to natural convection. 
 

II. LITERATURE SURVEY 

 

Bus Conductor Design and Application [1] paper 

explained different cross-section effect on heat 

dissipation. Tubular cross section resulted in less ratio 

of heat dissipating surface area to volume but better 

short circuit forces withstanding capacity. Some other 

sections like square one, channel type, angle are also 

studied. Rectangular one gave better results in terms 

of heat dissipation and manufacturability. Raina 

Tzeneva[2] et.al worked on increasing contact pressure 
on busbars with bolted joints to reduce temperature 

rise at joints. Eleven different combination including 

slots near hole in perpendicular and parallel to busbar 

axis also with some inclination and four slots in hole, 

etc are taken into consideration. Among them, mixed 

type i.e. one in busbar axis and other in perpendicular 

axis slots gave best results to improve contact 

pressure and to reduce resistance. Raina Tzeneva
[3]

 

also worked on current density improvement using 

longitudinal slotted busbar in between bolted joint. 

Single busbar slotting and both busbar slotting are 

compared with without slotted busbar and resulted 

increase in current density in both cases. Both busbar 

slotting gave good results for current density increase. 

S.W.Kim[4] et.al presented the way to predict 

temperature rise of power conducting device such as 

busbar. Analytical method with the use of convection 

and radiation equation and FEA method results are 
compared and showed good agreement between 

them.  

 

 
Figure 1:  Rectangular Busbar 

 

III. STRUCTURE OF DIFFERENT BUSBAR 

PROFILE 

 

Different profiles of Aluminum Busbars are made in 

order to increase surface area for better heat 

dissipation. Profiles selected are D-Shape, B-Shape, 

Rectangular, and Trapezoidal. All profiles are made 
to reduce mass and hence to reduce cost of busbar.  

These are modelled in NX software. 

 

Table 1 shows mass and cross section area of 

profile made. 

 
Table 1:  Busbar Details 
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Figure 2 to Figure 5 shows different profile of busbar 

, where width „a‟ is considered constant in all cases to 

maintain similar dielectric effect.  

 

IV. BOUNDARY CONDITIONS IN ANSYS 

 

Rectangular Fluid domain which encloses Busbar is 

considered for natural convection boundary 

condition. Horizontal busbar Condition is considered 
for evaluation of heat transfer rate and Temperature 

rise. Inlet for air is considered from bottom and 

pressure outlet is given to top, left and right side of 

fluid domain. Gravity is given in downwards 

direction. Temperature change is less Hence, 

Boussinesq criterion is used for air. In Boussinesq 

criterion, Fluent always considers density to be 

constant in all cases except for buoyancy. Density 

change due to thermal effect can be calculated from 

equation as follows 

 

 

 

 
Aluminum busbars are taken for analysis purpose. 

2500 A Current is passed through it. So, heat 

generation rate is calculated for all profiles. Ambient 

temperature of 300 K is considered. Ansys CFD 

Fluent tool is used for this work 

 

 
Table 2:  Heat generation rate details 

 

V. FEA (CFD) SIMULATIONS  RESULTS 

 

Results of simulation showed that air is flowing 

upwards because of  temperature rise caused due to 

heat generation inside busbar. Figure 7 to Figure 11 

shows velocity vector for all busbar profile. 

 

 
Figure 6: Velocity profile of Semi-elliptical Busbar 

 

 
Figure 7: Velocity profile of B-shape Busbar 
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Table: 3 shows Maximum temperature reached, 

Average heat transfer coefficient and average velocity 

of fluid domain. 

 

Table 3:  Result Table 

 

In Semi-elliptical busbar, temperature rise is highest. 

Temperature rise is 71 K. Also average heat transfer 

coefficient and average velocity of fluid domain is 

also less than rectangular profile.  B-shape busbar 

profile temperature rises by 66K which is 

significantly higher than rectangular profile and lower 

than Semi-elliptical profile. Trapezoidal profile is 
better than that of Semi-elliptical and B-shape profile 

in only temperature rise aspect. But in average heat 

transfer coefficient and average velocity of fluid 

domain aspect, it is less efficient structure. 

Rectangular profile is best among all structures since 

average HTC and average velocity of fluid domain 

are high in this case. Since maximum temperature 

reached is 358 K in rectangular case. 

 

CONCLUSION 

 

Rectangular profile of busbar yielded good results in 
heat dissipation aspect. Results are confirmed by 

Ansys CFD Fluent. Also the advantage of rectangular 

structure is ease of manufacture than others. It is 

found that rectangular profile is better design than all 

other structures. Heat generation rate of rectangular 

profile calculated was more than trapezoidal one but 

still temperature rise in this busbar is very less. 

Maximum temperature reached is 358K. Also it gave 

high heat transfer coefficient. This results found 

below standards limits of temperature rise. Future 

work can be explored by increasing ratio of surface 
area to cross-section area of busbar profile. Also 

slotting between busbar bolted joints can be added for 

reduction in temperature rise.  
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