MBARI’S HI PRESSURE TEST FACILITY

MBARI  designs and fabricates equipment that is most often used on our own ROV’s but may be deployed anywhere in the world’s oceans.   Our two ROV’s, VENTANA and  TIBURON  have maximum depth ratings of 1800 meters and 4000 meters respectively.  Most of the smaller pieces of equipment that need to be pressure checked are tested right here.  

To get an idea of how much pressure those depths generate, simply multiply  the depth in meters by 1.5 to get the approximate pressure per square inch of surface.

DEPTH (meters)    X 1.5   ~  pressure in psi.

So for TIBURON,  4000 meters X 1.5  is ~6000 psi.  The actual pressure at 4000 meters is 5840 psi but 6000 is a good estimate.  Since these are the pressures on each square inch of surface, large forces can result for any device or housing with a useable size volume inside.  Even  a small cylindrical pressure housing of only 4 inches Diameter will have a force of nearly 75,000 pounds pushing on just the endcaps. 

There are two pressure test chambers here, they are used to :

-validate pressure housing designs, 

-check for seal integrity, 

-pressure screen electrical and mechanical equipment before it is assembled.

- check electro/mech. function of oceanographic equipment before going to sea.

Both test chambers are filled with oil and the oil is pressurized by pumping in additional oil by a small piston pump, 20-30 psi is generated with each stroke.  The piston pump is actuated by air pressure, it only takes about 40 psi air to develop 6000 psi oil pressure in the test chamber.  Oil (and water) are not compressible like air is so it is much safer to generate large test pressures with oil.  It is safer because a leak or broken tube on the test chamber will only leak a small amount of oil as the pressure is lost.  

The small blue chamber can test items that are up to 6.5 “ diameter and 23 “ long to 15000 psi.  The large chamber can test items 9.4 “ diameter and 40 “ long to 10,000 psi.

The large chamber is actually a surplus naval 16 “ projectile of the type fired by a battleship.  This projectile is made of Stainless Steel,  weighs 2000 lbs and could be fired up to 23 miles.  This particular one was modified as a test chamber and used at China Lake Naval Weapons Facility for decades.   The Naval Post-Graduate School Dept. of Oceanography then used it for checking their own equipment at their Beach Lab for many years.  MBARI got it about 5 years ago and in 1998 did a complete refurbishment.  
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