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In general, the critical reservoir parameters which control the flow behaviour in porous media are permeability and porosity. The 
permeability measurements of five different gassy coal samples from Raniganj coalfield of India were carried out by using two 

different techniques i.e., steady state method and pressure transient (pulse decay) method. Similarly, determination of porosity was 
carried out for the same samples using Helium porosimetry technique and Buoyancy method. Experimental setups were fabricated 
and used for the measurements. The gas permeability of coal samples was measured using helium as flowing fluid. In both the 
methods, permeability values (K) of all samples vary within a very small range thereby proving the effectiveness of both techniques 
in measuring permeability of porous rock samples. In steady state analysis, plots for flow rate (F) and inlet pressure follows a power 
relationship whereas permeability and applied pressure also has a good non-linear relationship. An exponential relationship between 
permeability and flow rate was observed with respect to applied pressure. The permeability value is exorbitantly high for some 
samples compared to other computed values which may be due to presence of some weak planes/hidden-fractures in it. 

The permeability values determined by both the methods for the selected coal samples lie between 0.034mD and 6.653mD. 
Differences in the effective porosity values determined by the two methods vary within a small range of 0.01% to 0.56%. The inter-
relationship between effective porosity and permeability was also examined. The gas permeability co-efficient and effective porosity 
for the selected coal samples under this study holds a good exponential type relationship. 
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