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Combination Air Release and Vacuum Break Valve 
 
Area at Vena Contracta (d1) divided by Area of Orifice (d2).  = ~ 0.64 
This term describes the characteristic nozzle like constriction of a fluid as it 
passes through and orifice.  Thus the size Vena Contracta defines the effective 
flow area as depicted in the figure below, with the dead-flow boundary-layer 
forming turbulent flow eddies with the still air against the walls. 
The Vena Contracta nozzle flow (d2) forms because as the incoming fluid 
approaches the smaller hole  
(d1 to d3) the fluid velocity is accelerated in the ratio d1/d3  ( i.e. assuming non-compressible flow   
< 0.3Mach).  The momentum of the fluid approaching the small hole from the sides prevent it from 
turning the corner at 90 deg, as it want to flow to the center, and as it does so, it collides with the 
opposing flows, thus forcing the bulk mass flow into a narrow region 
 
Mach flow for a gas is defined as the 
speed of sound on the gas ( at specified 
temperature and pressure), and it 
related directly to the gas’s thermal 
vibrational energy.  E.g. at a fixed 
temperature, each gas molecule vibrates 
back and forth at a fixed speed (Mach 
=1) any oscillation in pressure (i.e. 
sound) is seen as a force that gets 
bounced as an energy pulse from one 
molecule to the next.  Thus the event 
cannot move through a volume of gas 
any faster than Mach=1. 
If a gas molecule was being contained by a barrier, the other side of which was a full vacuum; and the 
barrier was suddenly removed, then the molecules already heading towards the barrier, would simple 
continue at that speed.  Nothing will make them go any faster, unless they get pushed, by something 
going faster, e.g. a bullet. 
Bottom-Line  --  You can push air faster than Mach 1, but you can’t suck air any faster!  
Regardless of the pressure differential used. (The exception some unique physics within rocket engines).     
 
Chok ed f lo w is a fluid dynamic condition describing the flow region is slowing up as it approaches 
Mach=1 velocity of more strictly speaking, has attained Mach flow and will not get any faster.  
Non-Choked Flow    Is any gas velocity less than Mach =1                      (Mach=1 ~ 1,120  ft/sec) 
 
Eddies refer to regions of turbulent and swirling air where the center of mass of that gas stays relatively 
fixed compared to the general direction of flow.  These eddies consume kinetic energy and using 
friction to turn velocity into heat. 
 
The process by which the formation of eddies within flows are minimized, and geometries are changed 
to minimize avoidable regions of Mach flow, plus avoiding momentum losses in the flow. 
 

A CARV is a fixed Horse-Power device, because once the connection area to the main pipeline is fixed, 
and the pressure/vacuum differential is fixed; then the power available to the CARV is fixed.  Thus every 
region of turbulence that consumes energy directly reduces the mass of air capable of being accelerated 
through the valve in a given time. 

http://www.internationalvalve.com/
https://en.wikipedia.org/wiki/Fluid_dynamics
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        Streamlining                …. A method used to minimize the energy consumed when moving fluids around a solid object. 

         Discussion:  

“It’s not Rocket Surgery”. Well, maybe it is a little.  The deeper you dig, the more like “Rocket Surgery” it will appear. The Vena Contracta 
(VC) is the point in a fluid stream where the diameter of the stream is the least, and fluid velocity is at its maximum.    

The reason for this phenomenon is that fluid streamlines cannot abruptly change direction. In the case of a sudden pipe diameter change, 
the streamlines are unable to closely follow the sharp angles in a traditional CARV unless the critical pathway has been Streamlined.  
International Valve use physical testing and special simulation tools like CFD to determine the streamling benefits of various modifications. 

 

 

 

 

 

 

Examples of Streamlining 

Image on left shows the smoothed flows 
of high velocity air entering a CARV 
   
Note:  The use of the patented Vent-Tech 
Air-Spacer to both guide flows,  and 
block the formation of major eddies. 

 

 

Benefits for you ! 
Vent-Tech’s standard  3” wastewater CARV 
(03-SWG-10-SCS)  flows considerably more than 
than the competitor’s similar 4” CARV. 

   You save  $ on the valve 
+ You save $$ on isolation valve and installation.        Image on the above-right, shows some of the 

    advantages of preforming CFD studies. 
    Here the CFD is able to both identify and quantify 
    energy lost in turbulence friction.  Thus taking the 
    guesswork out of improving flow efficiency. 
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