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Instruction: ANSWER ALL QUESTIONS. 

1. Briefly discuss the process involved in ethanol production from lignocellulosic biomass. 
(3.5) 

2. (a) What are the major constituents of producer gas? Can it be utilized to run a diesel engine 
without modifying it ? (1.5) 

(b) A venturi scrubber is to be used to cool the producer gas coming out of a down draft 
gasifier at 750 K to 400 K and at a flow rate of 10 kg/h. The hot water coming out of the 
venturi scrubber is to be cooled to 293 K for reutilization by using a forced cooling 
system comprising a radiator and a pump. Decide the dimensions of radiator and required 
pump flow rate for this. Assume specific heat of producer gas as 2 kJ/kgK, velocity of air 
through radiator as 10 m/s, mass of air as 0.34 kg/m3

, specific heat of air as 1.01 kJfkgoc 
and temperature rise of air passing through the radiator as 8°C, the water temperature at 
the inlet of the radiator as 314 K, and specific heat of water as 4.18 kJ/kg °C. (5) 

3. Discuss the mechanism ofbiogas production from cowdung slurry and the factors affecting 
the performance ofbiogas plant. (6) 

4. With a schematic diagram, propose a suitable power generating system to be operated with 
producer gas and biodiesel for a remote rural village of 25 house holds, where plenty of 
biomass is available. Each household will be supplied with a maximum of 200 W of 
electrical power. Discuss the advantage of this system and also derive expression for the 
efficiency of the proposed system. ( 4) 

5. Differentiate (any three) 

(a) Diesel and biodiesel 
(b) Updraft and down draft gasifiers 
(c) Fixed dome and floating dome biogas plant 
(d) Producer gas and syngas 

(2 x3) 
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6. The variations of brake specific fuel consumption (BSFC) and CO emissions of a 10 kW single 
cylinder 4-stroke diesel engine with engine load when operated with high speed diesel (HSD) and 
biodiesel blends (I31 0 and B20) are given in the following figures. Draw conclusions from these 
figures. (2X2) 
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(a) Variation ofbrake specific fuel consumption of a diesel engine with engine load for different fuels 
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(b) Variation in percentage of CO emission of a diesel engine with engine load for different fuels 
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