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Abstract: This paper is interested with enhancing the activity of a parabolic through innovation based solar thermal 

power plant by methods for control by Nano fluids. One of the testing issues in a solar thermal power plant, from the 

control perspective, is to keep up the thermal procedure factors near their coveted levels. As opposed to a customary 

power plant where fuel is utilized as the controlled variable, in a solar thermal power plant, solar radiation cannot be 

controlled and in certainty it incidentally goes about as an unsettling influence because of its change on a day by day 

and occasional premise. Better performance is concluded with the use of Nano-fluids in parabolic trough collector in 

proposed. 
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1. INTRODUCTION 

 

A parabolic trough comprises of a straight parabolic reflector that concentrates light onto a recipient situated along the 

reflector's central line. The recipient is a tube situated straightforwardly over the center of the parabolic mirror and 

loaded with a working liquid. The reflector takes after the sun amid the sunshine hours by following along a solitary 

hub. A working liquid (e.g. water) is warmed to 150– 350 °C (300– 660 °F) as it moves through the recipient and is 

then utilized as a warmth hotspot for a power age framework. 

The main objective of our project is  

• To enhance the heat transfer in a parabolic trough solar collector by using  

            ZnO/water. As the Nano fluid in forced convection system.           

• To do extensive research analysis on parabolic trough collectors 

• To calculate and analyze parameters such as heat flux and heat coefficient. 

 

2. IMPLEMENTATION 

 

The central length, i.e. the separation between the point of convergence and the vertex of a parabola, is a parameter that 

decides the parabola totally The edge point, i.e. the edge between the optical pivot and the line between the point of 

convergence and the mirror edge, has the intriguing qualities that only it decides the state of the cross-segment of a 

parabolic trough. That implies that the cross-segments of parabolic troughs with a similar edge point are geometrically 

comparable. The cross-areas of one parabolic trough with a given edge can be influenced consistent to the cross-

segment of another parabolic trough with a similar edge to edge by a uniform scaling (broadening or contracting).  

 
Figure 1: Final CAD model 
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In the event that exclusive the state of a gatherer cross-segment is of intrigue, however not without a doubt the size, at 

that point it is adequate to demonstrate the edge. Two of the three parameters edge point, opening width and central 

length are adequate to decide the cross-area of a parabolic trough totally, i.e. shape and size. The proposed design is 

shown in figure 1 and figure 2. 

 

 
Figure 2: Final Assembly of Project 

 

Forced Convection: Constrained convection happens when the streams and ebbs and flows in the liquid are initiated 

by outer means, for example, fans, stirrers, and pumps making a falsely incited convection current.  

Technique:  

 

• Different segments are associated in like manner.  

• The pump is exchanged on and any spillage is checked  

• The ball valve is changed in accordance with required position and stream rate is estimated.  

• Initial temperatures of liquid in supply and sink tanks are estimated.  

• The temperature of fluids is again estimated at customary interim.  

• The try is directed for 6-8 hrs.  

• For next trail, the situation of ball valve is changed to shift the stream rate.  

• The try is rehashed and perceptions are organized. 

   

Free Convection: In this sort of convection, the development of particles which constitutes convection happens by the 

variety in thickness of the liquid. As we definitely know, as temperature expands, the thickness declines and this 

variety in thickness will compel the liquid to travel through the volume. This makes convection happen.  

Strategy:  

 

• Different parts are associated likewise.  

• Both ball valves ought to be in completely vacant position.  

• Initial temperatures of liquid in supply and sink tanks are estimated.  

• The temperatures of fluids are again estimated at standard interim.  

• The test is directed for 6-8 hrs.  

• The analyses is rehashed and perceptions are classified.  

Both constrained and free convection is completed for various fluids and at required stream rates. 

 

3. SIMULATION RESULTS 

 

Figure 3 and Figure 4 shows temperature variations for deionized water and nano-fluids. 

 
Figure 3: Temperature variation for deionized water 
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Figure 4: Temperature variation for nano fluid 

 

Figure 5 and Figure 6 comparison for heat flux and heat transfer coefficient in deionized water and Figure 7 and Figure 

8 for Nano-fluids. 

 
Figure 5: Heat Flux for deionized water 

 

 
Figure 6: Heat Transfer Coefficient for deionized water 

 

 
Figure 7: Heat Flux for Nano-fluid 
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Figure 8: Heat Transfer Coefficient for Nano fluid 

 

 
Figure 9: Comparison of NUSSELT NUMBER(Nu), Gr and RAYLEIGH NUMBER(Ra) 

Figure 9 shows comparison of Nusselt Number ad Rayleigh Number. 

 

4. CONCLUSION 

 

The empirical correlations between dimensionless numbers of convection were found and are as in the table given 

below: 

 

FLUID  RELATION  

0.4% ZnOnanofluid  Free Convection  𝑵𝒖 = 𝟐. 𝟎𝟐𝟒𝟔𝟕𝟏∗𝟏𝟎𝟏𝟐(𝑮𝒓.𝑷𝒓)−𝟏.𝟖𝟗𝟓𝟐𝟓𝟕 

0.4% ZnOnanofluid  Forced Convection  𝑵𝒖 = 𝟏. 𝟏𝟕𝟒𝟗𝟖𝟕𝟔𝟗 (𝑹𝒆)𝟎.𝟎𝟏𝟗𝟖𝟗𝟓𝑷𝒓𝟏/𝟑 

 

From the experimentation it was discovered that there was an expansion of 34.6% in the last temperature came to by 

the store. By water it was seen that the most extreme temperature came to was 41.5oC yet by utilizing nanofluid 

temperatures up to 52oC was come to.  

 

By the expansion of nanoparticles to the base liquid the thermal conductivity estimation of the base liquid is expanded 

as appeared in the counts where as the particular warmth esteem diminishes i.e. there is increment in warm conduction 

however in the meantime the temperature rise and fall happens at a quicker rate.  
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