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Abstract— air transportation is increased between major 

cities very rapidly. But the conventional aircraft is not 

satisfying our needs today. The fuel efficiency and noise 

reduction have become the two biggest challenges for aircraft 

manufacturers. Now it is a desire to create an environment-

friendly aircraft that is aerodynamically efficient and capable 

of conveying a large number of passengers. The space 

engineers come up with the solution of an above problem as 

Blended Wing Body having a new design of aircraft along 

with the solution for the above problems. Blended Wing 

Body is offering significant performance advantages over 

modern, conventional, transonic transports, Aerodynamic 

problem unique to this class of airplane are investigated with 

the aim of designing an aerodynamically viable BWB 

configuration. we have discussed the development of BWB 

from the view of design challenges that system architects and 

engineers faced during the design process, the architecting 

heuristics employed and the rationale for a design decision.   
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I. INTRODUCTION 

BWB- Blended Wing Body is the configuration of aircraft in 

which the wing is not a separate body attached to the fuselage 

as in conventional aircrafts, which has tube-like wing 

configuration, rather the fuselage and the wings are blended 

together into a single body, thus the name “Blended Wing 

Body”  BWB configuration has many advantages [1] First is 

the reduced drag coefficient or CD of BWB, as the overall 

body will provide high lift coefficient and drag will be 

minimal than in a conventional aircraft, where the fuselage is 

a major source of drag. Second is the reduced surface area 

which not only reduces the drag, it will also reduce the space 

occupied at the airport, thus curtailing the problems like 

congestion, etc. Third is the increment in seating capacity 

because of the aircraft design the seats and the payload would 

be evenly distributed in the aircraft. And last but not least, an 

enhanced fuel efficiency due to the considerable reduction in 

the weight of the aircraft.  Presently, BWB is facing some 

challenges because of its design parameters. The difficulties 

for BWB for successfully replacing the conventional type of 

aircraft is because of the manufacturing of such kind of 

design structures due to reduced stability and no tail surfaces. 

, compacting of the cabin and limiting the effect of drag due 

to a wide frontal area in order to effectively fit the engine in 

the wing-body. [2] A fixed-wing aircraft that goes ahead by 

thrust from a rocket engine, propeller or jet engine. the 

invention of the airplane was done by Wright brother and 

flew the first airplane in 1903. [3] The Blended Wing Body 

is a developed version of the airplane. The BWB is consists 

of a special procedure which integrates the fuselage and 

wings of an airplane. The concept of BWB was introduced by 

William Bushnell Stout in 1926.  

A. The need of Blended Wing Body  

A typical study reveals that a twin deck of A380 aircraft can 

accommodate 550 passengers comfortably [4] but if BWB is 

implemented, the passenger capacity will be 800 passengers 

with low fuel consumption and higher passenger capacity. [5] 

Although having many difficulties; BWB configurations has 

major three effective advantages such as high L/D ratio due 

to a decreased relative wetted area, favorable load distribution 

along the span and possible engine noise shielding. [3] As we 

studied that BWB configuration gives greater performance 

including a high L/D ratio of the wing also evolutionary 

improvement in composite structures and engines. BWB 

offers a reduction in operating costs while improving 

aerodynamic performance and flexibility for both passenger 

and cargo mission. [6,7] studied that due to the shape of the 

BWB configuration, it burns 27% lesser fuel, had 15% lower 

takeoff weight, 27% lower total thrust, and also 20% higher 

L/D ratio as compared to conventional aircraft. 

 
Fig. 2.1: Lift v/s Weight Distribution of a Conventional 

Aircraft 

 
Fig. 2.2: Lift v/s Weight Distribution of BWB 

 In Fig. 2.1 and Fig. 2.2, As shown above, the black 

portion indicates the conventional aircraft and BWB 

respectively. The blue color shows the lift distribution of 

conventional aircraft and BWB whereas red color indicates 

the weight distribution. The wing in conventional aircraft is 

the main contributor to the generation of lift while the 

fuselage of BWB generates lift together with the wing thus 

increasing the effective surface area. [5] 

II. CONCLUSION  

At present, Boeing company is planning to create a full-size 

commercial BWB aircraft. They do have successfully 
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designed and tested their X-48B hybrid wing aircraft along 

with NASA and the stability and control of X-48B were 

similar to that of standard aircraft, which was proof of the 

aerodynamic concept that demonstrated aerodynamic 

supremacy. They are confident about the idea of BWB and it 

is assumed that near future of commercial aircraft will be of 

BWB. [6]From the case study, we have concluded that BWB 

can fly at a very high angle of attack. The maximum lift was 

given for α around 34º-39º by the wind tunnel test. However, 

the wing was installed at α around 8º from the chord length. 

Hence the main contributor to the lift was the aircraft body. 

The maximum L/D ratio was obtained at about α = 6º (from 

wind tunnel experiments). Which represents the optimum 

flight configuration with optimum fuel consumption. Hence 

it is also concluded that BWB configuration has not only a 

high L/D ratio but also low fuel consumption and higher 

payload carrying capacity than conventional aircraft. Due to 

high Lift to Drag ratio for BWB, fuel consumption in it is very 

low than the conventional aircraft. 

III. FUTURE SCOPE   

We are going to do experimental and computational analysis 

of blended wing body(BWB) scaled down model at subsonic 

speed of 25m/s at different angle of attack starting from -40 

to +160 to analysis drag and lift coefficient with experimental 

method using Wind Tunnel and by computational fluid 

dynamics(CFD) ANSYS Fluent. Further we would compare 

our results both of Wind tunnel and CFD. And finally 

conclude the results are similar and help future research work 

in field of Blended wing body for aircraft.  
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