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Advantages over other fuel sources: 

•Uses existing agricultural practises 

• Low green house gas emission

• No competency over food crops 

• High-octane performance at relatively low cost

Uncertainties And Their Impact Sensitivity Analysis
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A global analysis method by combining the 

local technique with Monte Carlo sampling

• Initial set of random samples

• Perturbation around each sample by |r|

• Tracking output change for all such possibilities

• Numbers of sample=500

• r= [-0.2 -0.1 0.1 0.2]

Number of uncertain parameters = 36

No. Uncertain factor
Glucose 

(g/kg)

Xylose 

(g/kg)

1. Enzyme loading
55.05 ±

6.165
-

2. Model parameters
59.43 ±

3.999
0-260

3. Temperature
60.92±

0.852

50-200

4. Feed-stock
59.73 ±

4.001

152.7±36.9

Stochastic modelling

Number of uncertain parameters = 18

• Biomass type

• Cultivation environment
Feedstock 

composition

• Biomass variety

• Measurement uncertainty
Kinetics 

parameters

• Enzyme activity

• Enzyme source
Enzyme 
quantity

Sensitivity ranking for desired product w. r. t. :

• Kinetic Parameters :  E1c, E1f, E1l, E1x, E2c

• Operational parameter : Temp.

• Overall : Temp., E1c, E1f, E1l, E1x, E2c

Sensitivity of desired product w.r.t. feedstock composition for acid pre-treatment & Enzymatic hydrolysis

Impact of variability in kinetic parameters used for Acid pre-treatment & Enzymatic hydrolysis

Sensitivity ranking for desired product w. r. t. :

• Kinetic Parameters : Ea, k1ad, alpha, k1r0, k2ad

• Enzyme:  β- glucosidase

• Overall : Ea, Temp,  Cellulose, β- glucosidase, K1ad

Ito process in continuous time domain

here, dz = Increment in wiener process, εt√∆t and εt =N(0,1)
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• Robust design and optimization of acid pre-treatment with considering the variability in feedstock composition and 

Kinetic parameters.

• Stochastic modelling and optimization of enzymatic hydrolysis. 

• Integrated design of acid pre-treatment and enzymatic hydrolysis under the influence of variability. 


