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Abstract: 
Discharging the ANG storage tank from 3.5 MPa to a depletion pressure results in 

temperature fall within the ANG vessel. The fall of storage pressure was from a rapid to slow rate 
along with constant rate of gas removal while the temperature was falling drastically with 
depressurization as a result of heat of desorption and partly due to pressure drop. In the present 
study the characteristics of ANG storage system during discharge has been studied. When gas was 
discharged at discharge rate 1, 5, 10 l/min, a much drop in bed temperature occurred. Bed 
Preheating was investigated as a solution to enhance the discharge process and to avoid much 
amount of gas retained (not desorbed). Improvement in the amount desorbed and capacity was 
recorded as a result. 
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1. Introduction: 

When a natural gas storage vessel is charged with a suitable adsorbent material, the energy 
density will be greater than that of the same vessel without the adsorbent when filled to the same 
pressure [1,2]. Employing the porous adsorbents, ANG at low pressure (3.5-5.0MPa) can reach 
almost the same energy density of CNG at high pressure (20MPa) [3,4].  

Theoretically, the amount of natural gas stored of ANG at 3.5MPa is near 210v/v [5,6], 
actually at one sixth the pressure, it stores about two thirds the amount of CNG at 20MPa in the 
current level [7]. Because of relatively low pressure, ANG has some obvious advantages in weight 
of storage vessel, shape of the vessel, safety, and cost . 

Elevated temperature during charge cycle and temperature drop during discharge cycle 
eliminate the enhancement of ANG storage capacity. J.P.B.Mota has studied thermal energy 
supply to the storage tank to enhance the discharge capacity. He employed theoretically a jacketed 
tank [10] . 

 Big thickness of the high pressure storage vessel decreased the efficiency of the jacket to 
provide thermal energy to the tank. 

In this study, thermal energy was provided to the inside of the tank employing helical tube, 
which was immersed in the adsorption bed. That way affected positively to enhance the heat 
transfer within the storage tank and improvement in the characteristics of the discharging was 
recorded.   

 
1.1 ANG Storage capacity: 

Compared to the conventional CNG storage, the ANG storage stored 2/3 (67%) of the 
amount that could be stored with a vessel without adsorbent but at 1/6 of its pressure [8]. This is 
illustrated in Figure 1 [9], shows the capacity of  methane (g/l) stored in an empty cylinder and the 
capacity stored in an adsorbent-filled cylinder with an increase in pressure. It is obvious that ANG 




