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PVHO Window Developments.  The PVHO Committee has made it official:  “design life” as used in the PVHO-1 Safety Code for Pressure Vessels for Human Occupancy does NOT equate to service life.    The service life of a window is determined by a host of factors ranging from fabrication details to local environmental factors.  The design life of a window is an arbitrary target established for design purposes only.  The true service life may be shorter or longer than the design life.  Additional information regarding the issue of service life versus design life can be found in the article by Jack Maison, titled “PVHO Happenings” in the May/June 1998 issue of “Pressure”.

So, what should one do when a window reaches its design life?  This is the hard part.  

At this time, there is no accepted non-destructive test for distinguishing “good acrylic” from “bad acrylic”.   PVHO-1 is a new construction document.  The PVHO Committee is developing a companion document, tentatively numbered “PVHO-2”, which will address the post-construction care and maintenance of PVHO vessels, including PVHO windows.   As a part of that effort, the Committee is working to find a reliable, affordable non-destructive test for acrylic plastic windows that will produce objective and verifiable results.  However, the post-construction effort is in its early stages and publication of the PVHO-2 document in any form is some time off.   In the meantime, the “state-of-the-art” in acrylic window in-service inspections is a visual inspection by a properly qualified inspector.  Information relevant to inspection techniques and acceptable defects can be found in the following documents: 

· “Standard 2:  PVHO Window Cleaning, Inspection, Installation and Maintenance Instructions” published by the  Association of Diving Contractors (ADC) and available via the ADC website:  www.adc-usa.org  

· “Recommended Procedures for Care and Inspection of Acrylic Windows in Pressure Vessels for Human Occupancy”,  J. D. Stachiw, January 1995.  Available from Stachiw Associates,  505 Copano Ridge Road, Rockport, TX 78382.  Phone:  512-729-9565, Fax 512-729-5765

These documents provide very useful information regarding tolerable sizes, locations  and types of defects such as scratches, blemishes, chips, blisters, crazing, etc. that can be detected visually. 

What about the properties of the acrylic?  Visual inspections are valuable, but they don’t shed much  light on what happens to the properties of acrylic plastic over time, at least not with currently available inspection methods.  Fortunately, there is now some reference information in this area also. 

· At the 1997 UHMS Annual Meeting Sechrist Industries revealed the results of a series of destructive tests Sechrist had performed on 10+ year old windows removed from Sechrist 2500B series monoplace chambers.   Data was reported from 16 windows with an average age of 12.36 years and an average cycle count of 7,363.  The measured tensile strengths were insignificantly different from the tensile strengths recorded from samples taken when the windows were originally manufactured.  Copies of the data are available from Sechrist.

· “Investigation into the Effect of Aging and Intermittent Pressurization on the Structural Deterioration of Acrylic Windows Mounted in Indoor Hyperbaric Chambers”,  J. D. Stachiw, February 1997,  Naval Facilities Engineering Service Center document CR-6060-SHR.  Copies may be obtained by writing to the Naval Facilities Engineering Service Center, Port Hueneme, CA 93043-4370 or contacting Stachiw Associates.   This document details the results of destructive tests on windows removed from operational indoor facilities.  Data is reported on 56 windows whose age ranged from 7 to 28 years with an average cycle count of approximately 3,000.  The windows were all of the flat disk or conical frustum types. Measured properties were found to be within 6% of their original values for windows approximately 10 years old and within 12% for the 28 year old windows.

Visual inspections of all acrylic plastic PVHO windows should be conducted on a periodic basis in accordance with established facility procedures regardless of the age of the windows.  Once the  service history of a particular window passes the design life “marker”,  the frequency and intensity of the inspections may need to be increased.   

1999 Edition of NFPA 99.    The 1999 Edition of NFPA 99 will be published in late January 1999.   Substantial changes are scheduled for Chapter 19, “Hyperbaric Facilities”, particularly in the following areas:


o   Requirements for fixed and portable electrical equipment used inside Class A

     (multiplace) chambers


o   Air compressor requirements

The “target threat”  for fire risk management purposes is being changed from combustible gases to combustible solids.  This permits  the relaxation of some requirements with the result that the types of portable electrical devices that may be used in a multiplace chambers  will increase significantly.  

