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APPENDIX 

Uncertainty analysis:   

Errors in the experiments can result from the choice of the instrument, the state of 

the environment, the observations and the readings. The purpose of this analysis is to find 

mistakes in the estimated amounts derived from the measured values. The uncertainties in 

the dependent value (Y) are calculated by using Eq.(A.1). 

22 2

1 2

1 2

n

n

Y Y Y
Y X X ................ X

X X X

      
           

       
 

                                      

(A.1) 

where, ΔY is the uncertainty in the estimated value and ΔX1, ΔX2, ...., ΔXn are the errors in 

the independent variables.  

Sample calculation for the estimation of uncertainty in solar air heater efficiency: 

The thermal efficiency of a solar air heater depends on mass flow rate, solar 

radiation intensity, area of the solar air heater, temperature of air entering and leaving the 

collector. 
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The sensitivity coefficients are- 
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The uncertainty in thermal efficiency is estimated from the measured parameters 

at a particular time of the day as shown in Table-A.1. Specific heat of the air is constant 

(Cp = 1.005 kJ/kg-K) and transmissivity (τ) and absorptivity (α) of the solar air heater are 

taken as 0.95 and 0.85 respectively.  

Table-A.1. Sample experimental data 

Time IS (W/m2) To (°C) Ti (°C) 

12.30 pm 759 49 35.2 

 

 
p o iSAH

S S
air

C (T T )

I Am



 

 


  

= 16.05;  air pSAH

o S S

m C

T I A



 






   
= 0.046; 

 air pSAH

i S S

m C

T I A



 



 


   
 = -0.046;  

2

air p o iSAH

S S S

m C (T T )

I I A



 



   


   
= -8.46×10-4; 

 
2

air p o iSAH

S S S

m C (T T )

A A I



 



   


   
= -0.45  

Uncertainty in thermal efficiency of the SAH is estimated by using Eq.A.4 and found as 

±0.16% at the specified condition. The average uncertainty is determined by following the 

same procedure. Similarly, the uncertainties in the exergy efficiency of the SAH and the 

drying chamber are estimated. 
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