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I. Answer any Four of the following                                                                3x4=12
1. Define solid-liquid and liquid-liquid extractions with examples.
2. Mention various pre-cooling methods giving examples.
3. Define Lethality with an equation.
4. Differentiate between natural and forced convection.
5. Write the Fourier’s law of heat transfer with an equation.
6. Define and mention any two thermal properties of food.

II. Answer any Two of the following                                                              5x2=10
7. Derive the concept of Emissivity using Stefans-Boltzmann law. 
8. A thermal process is accomplished by instantaneous heating to 138°C followed by a four-
    second hold and instantaneous cooling. Estimate the lethality at 121°C when the thermal 
    resistance (z) for the microorganism is 8.5°C.
9. Explain the working principle and types of Plate freezers. 

III. Answer any Two of the following                                                            10x2= 20
10. Write a detailed note on Arrhenius equation and its application in food processing.
11. Discuss the working mechanism, applications, advantage and disadvantages of various heat    
      exchangers.
12. Describe the principle, working mechanism and types of Hydrostatic sterilizers.

IV. Answer the following                                                                              8x1=8
13. In this method sub zero temperatures are utilized that helps for the efficient preservation and retention of nutritional properties. Identify the method and write the working mechanism, advantages and disadvantages. 
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