
	[bookmark: nev]LÁSZLÓ CZÉTÁNY
M.Sc. in Building Services and Process Engineering
MSc, 2. semester
Budapest University of Technology and Economics
Faculty of Mechanical Engineering
	






Supervisor:
	Zoltán Szánthó Phd.
Associated Professor, BME GÉK




Research of pressure changing in supply air ducts

Air duct systems are usually sized according to the design method of the maximum flow velocities. Of course there are other methods too, like the equal friction method or the static regain method.In practice the most commonly used velocity criteria, but also the equal friction method, lead to continuously decreasing static pressure therefore hydraulic balance is needed. If we can recover the dynamic pressure, the static pressure is kept constant and the balance would be unnecessary.
As a matter of fact, this is the third mentioned static regain method. This method is not as simple as the other two and sometimes it can not be used. This situation happens when the air duct and the air terminal device is the same, for example jets were installed onto the duct or the duct’s wall is permeable, like in the case of textile air ducts.The point of this study is to determine the diameter function. If the diameter along the duct will be described by this function, the static pressure can be held on ideal values (it can be constant or altering), so the air diffusion will be constant along the whole length.
The problem has been treated as a one-dimensional flow. I used the Bernoulli equation and the Darcy-Weisbach formula. This one-dimensional model can produce errors, which must be investigated in the future; in other cases this error can be neglected. In spite of this simplification, the task can be solved only by numerical methods.I introduced dimensionless groups to make this process easier and the results more applicable. With this methods I have determined the diameters along the ducts for specific cases. The results are plotted on diagrams to show the impact of the different dimensionless numbers.
In the end of the paper I demonstrated the solutions on two practical examples.An interesting outcome is that under certain conditions the duct’s diameter-function depends slightly on the flow, so the defined geometry will be nearly ideal in a VAV system as well.



