CP504 / Sept-Dec 2011: Simulation-type Assignment 01

- worth a maximum of 25% marks

Important notes on gaining marks:

1. Clarifications on the assignment shall be provided if the need arises.

2. Answer script should be complete with the required plots and programmes. 
3. Answer script should be submitted on or before the deadline agreed upon. 

4. Critical analysis of the results is required to earn maximum marks.

5. Marks earned will be divided by the number of near identical answer scripts submitted (assuming copying has taken place). 

The tabulated data were obtained for the batch growth of a strain Lactobacillus with glucose as growth-limiting substrate:
	Time (hr)
	Concentration (g/L)

	
	Experiment 1
	Experiment 2
	Experiment 3

	
	Cell
	Glucose 
	Cell
	Glucose 
	Cell
	Glucose 

	0
	0.1
	0.25
	0.1
	1
	0.1
	5

	1.0
	0.106
	0.225
	0.11
	0.958
	0.113
	4.95

	1.5
	0.113
	0.2
	0.122
	0.912
	0.127
	4.893

	2
	0.119
	0.175
	0.134
	0.862
	0.143
	4.829

	2.5
	0.125
	0.151
	0.148
	0.8
	0.161
	4.757

	3
	0.131
	0.128
	0.163
	0.75
	0.181
	4.676

	3.5
	0.136
	0.106
	0.178
	0.686
	0.204
	4.584

	4
	0.141
	0.088
	0.195
	0.619
	0.23
	4.482

	4.5
	0.145
	0.071
	0.213
	0.547
	0.258
	4.366

	5
	0.149
	0.056
	0.232
	0.474
	0.291
	4.237


1. Assuming that the given reaction follows Monod model, calculate the specific cell growth rate (µ) for each data point in all three experiments. 

2. Plot the calculated µ as a function of glucose concentration (S) for all cases in a single figure, and estimate the numerical values of maximum specific cell growth rate (µmax) and Monod constant (KS) from the said figure by inspection. 
3. Determine the numerical values of µmax and KS by use of regression analysis. Use the best possible set of experimental data chosen from the given set to improve the correlation coefficient. 
4. Estimate the average numerical value of the yield coefficient (YX/S), where X denotes the cell.
Reference: http://ocw.mit.edu/courses/chemical-engineering/10-442-biochemical-engineering-spring-2005/assignments/problem_set_4.pdf

