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ABSTRACT: 

A mechanical fan is a powered machine used to create flow within a fluid, typically a gas such as air. A 

fan consists of a rotating arrangement of vanes or blades which act on the air. The rotating assembly of 

blades and hub is known as an impeller, a rotor, or a runner. Usually, it is contained within some form of 

housing or case. In this thesis the composite fan blade is modelled using CREO design software. Thermal 

analysis done on composite fan blade by using composite materials. And also static, modal and dynamic 

analysis to determining the stress, strain and deformation values by using composite materials. In this 

paper the CFD analysis is done to determine the heat transfer coefficient, heat transfer rate, mass flow 

rate, pressure drop and thermal analysis to determine the temperature distribution, heat flux with different 

materials.3D modelling is done in CREO and analysis is done in ANSYS. 
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1. INTRODUCTION: 

A mechanical fan is a fuelled machine used to make stream inside a liquid, normally a gas, for 

example, air. A fan comprises of a turning course of action of vanes or sharp edges which follow 

up on the air. The turning get together of cutting edges and center point is known as an impeller, 
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a rotor, or a sprinter. As a rule, it is contained inside some type of lodging or case. This may 

coordinate the wind stream or increment wellbeing by keeping objects from reaching the fan 

sharp edges. Most fans are controlled by electric engines, however different wellsprings of 

intensity might be utilized, including pressure driven engines, hand-wrenches, interior ignition 

motors, and sunlight based power.  

 

Fig 1.Composite fan blades 

 

COMPOSITE MATERIAL 

Composite material (additionally called a synthesis material or abbreviated to composite, which 

is the regular name) is a material produced using at least two constituent materials with 

fundamentally unique physical or concoction properties that, when joined, deliver a material with 

attributes not the same as the individual parts. The individual segments stay particular and 
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unmistakable inside the completed structure, separating composites from blends and strong 

arrangements.  

The new material might be favoured for some reasons: regular models incorporate materials 

which are more grounded, lighter, or more affordable when contrasted with conventional 

materials. 

Typical engineered composite materials include: 

 Reinforced concrete and masonry 

 Composite wood such as plywood 

 Reinforced plastics, such as fibre-reinforced polymer or fiber-glass 

 Ceramic matrix composites (composite ceramic and metal matrices) 

 Metal matrix composites 

 Other Advanced composite material 

2. LITERATURE SURVEY: 

Here, authors carried out a series of computations for composite thruster’s blade reinforced by 

fiber. Construction of composite blade is done by braided fiber layering. The core is filled by a 

material of type foam & for internal support uses shear webs. Exploring the rotating blade 

hydrodynamic design constraints by performing a 3-D element- stress analysis is the purpose of 

his work. Two salient features are exhibited in the numerical result for composite blade stress 

calculations. First minimum deflection at the tip of a composite blade can be quite large 

compared to that of an isotropic metal blade using the same blade form. Secondly, in the skin 

layer thickness direction, it is maximum across the thickness & tensile stress could become 
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critical for higher loadings. Composite blade gives savings in weight but is also can have 

excellent structural properties of strength & stiffness by properly designing its geometry and 

material 

 

 

3. DESIGN METHODOLOGY: 

 

INTRODUCTION TO CAD 

Computer-aided design (CAD), additionally referred to as laptop -aided layout and drafting 

(CADD), is the use of pc generation for the method of layout and design-documentation. 

Computer Aided Drafting describes the device of drafting with a computer. CADD software or 

environments, offer the individual with enter-equipment for the purpose of streamlining format 

processes; drafting, documentation, and manufacturing techniques. CADD output is frequently in 

the shape of virtual documents for print or machining operations. The improvement of CADD-

primarily based software is in direct correlation with the strategies it seeks to keep money; 

enterprise-based software program(production, manufacturing, and so on.) INTRODUCTION TO 

CREO 

Pro/ENGINEER Wildfire is the equal old in 3D product layout, presenting employer-main 

productiveness equipment that sell outstanding practices in design on the identical time as 

making sure compliance together with your agency and business enterprise requirements. 

Integrated Pro/ENGINEER CAD/CAM/CAE answers can help you format quicker than ever, 

even as maximizing innovation and extraordinary to in the end create great merchandise. 
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MATERIAL PROPERTIES 

Materi

al 

Young’s 

modulus(

Mpa) 

Poisson

’s ratio  

Density(kg

/mm
3
) 

Chromi

um steel 
96000 0.35 4620 

Carbon 

fiber 
96900 0.29 1400 

Honey 

comb 

structu

re 

48000 0.25 2530 

 

 

Young’s modulus = 205000mpa 

 Poisson’s ratio = zero.33  

Density  = 7850 kg/mm3 

 

 

 

Save creo Model as.Ige's layout →→Ansys → Workbench→ Select evaluation device → static 

structural → double click on →→Select geometry → right click on → import geometry → 

choose out browse →open element → great enough →→ Select mesh on workbench → proper 

click on →edit Double click on geometry → chooses MSBR → edit material →. 
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Fig.2 Imported model 

 

Fig.3 Meshing Model 

4. ANALYSIS OF COMPOSITE FAN BLADE: 

ANSYS Fluent, CFD, CFX, FENSAP-ICE and associated software program software program 

software are Computational Fluid Dynamics software program software gadget utilized by 

engineers for format and evaluation. This gadget can simulate fluid flows in a virtual 

surroundings — as an instance, the fluid dynamics of supply hulls; fuel turbine engines (which 

consist of the compressors, combustion chamber, generators and afterburners); plane 
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aerodynamics; pumps, fanatics, HVAC structures, blending vessels, hydro cyclones, vacuum 

cleaners, and so on. 

STATIC ANALYSIS OF COMPOSITE FAN BLADE 

Material-Honeycomb structure: 

 

Fig.4.Total deformation 

 

 

 

Fig.5.stress 
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MODAL ANALYSIS OF COMPOSITE FAN BLADE Material-Honeycomb structure:  

 

Fig.6.Total deformation 1 

 

 

 

Fig.7. Total deformation 2 
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Fig.8. Total deformation 3 

 

DYNAMIC ANALYSIS OF COMPOSITE FAN BLADE: 

 

Fig.9. Total deformation of at time -10sec. 
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THERMAL ANALYSIS OF COMPOSITE FAN BLADE 

Material-Honeycomb structure: 

 

 

Fig.10.Temperature 

 

Fig.11.Heat flux 
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RESULTS AND DISCUSSION 

Static Analysis Results 

 

Dynamic Analysis Results 

 

Modal Analysis Results 
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Thermal Analysis Results 

 

CONCLUSION:  

A mechanical fan is a powered machine used to create flow within a fluid, typically a gas such as air. A 

fan consists of a rotating arrangement of vanes or blades which act on the air. The rotating assembly of 

blades and hub is known as an impeller, a rotor, or a runner. Usually, it is contained within some form of 

housing or case. By observing the static, modal and dynamic analysis through stress values are less for 

honey comb structure. By observing the thermal analysis through temperature distribution and heat flux 

values are more for honey comb structure. By observing the CFD analysis through decreasing the drag 

force increasing the lift force by using fluid is air. 

So we can conclude the honey comb material is better for fan blade manufacturing. 
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