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Materials of the test device for the Low altitude test TEMO-Leb 

Airship in Lebanese market - Balloons filled with Helium 

The gasbags are replaced by the balloons, having 1.5 m as a diameter. It is important 
to know the mass hold by the balloons and the pressure of Helium contained into the 
balloon. To obtain these parameters, we want to perform this calculation: 
Firstly, we calculate the volume of balloon: 
V Balloon = 4/3*π*(D/2) ^3 = 4/3*π*(1.5/2) ^3 = 1.77 m3 

We know the density of Helium at 20°C: ρHe= 0.178 kg/m3 [14] 

By applying Eq.5, we obtain the mass theirs hold by the balloons: 
m hold by 1 balloon = (ρair - ρHe)* V Balloon = ((1,2041 - 0.178)*1.77 )kg = 1.8 kg  
m hold by balloons = 4*1,8 kg = 7.2 kg 

The pressure of Helium into the balloon can be calculate by using the equation: 
P*V= (m/M)*R*T  Eq.10 

P: Pressure of Helium into the balloon (Pa) 
V: Volume of balloon (m3) 
m: Mass of balloon (kg) 
M: Molar mass of Helium (kg/m3) 
R: The universal gas constant = 8.314 JK-1mol-1 

T: The absolute Temperature of Helium (k) 
To obtain the mass, we use Eq.5: 
ρ=m/V; m=0.178*1.77=0.3 kg/m3 

The pressure is: 
P= ((m/M)*R*T)/V=((0.3/4)*8.314*293.15)/1.77=108457.6 Pa=1.07 atm 

ρ: Density of Helium at 20°c=0.178 kg/m3 

 إلى الانترنت خدمة لإيصال وسيلة توفر ثابتة شبه الإرتفاع عالية منصة
   واسعة منطقة

 (كم  2) صغير علو على او (كم  18) كبير  علو على لتعمل خصيصا مصمم أنه

Block diagram of the Control Loops 


