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Bonnet Over-Pressurization 

Problem 

When a bolted bonnet or pressure seal gate 

valve is closed with the system full, some 

liquid is trapped in the body/bonnet cavity 

above the disc/seat ring seals.  Generally this 

is of little consequence.  However, when the 

line is heated, the entrapped liquid expands, 

creating a build-up of pressure in the 

body/bonnet cavity (See Figure 1). 

 

Should this pressure exceed the yield 

strength of the body/bonnet materials, the 

valve parts will distort.  The result is excessive 

leakage or inability to cycle the valve.  Under 

extreme conditions, valves have ruptured. 

Solution 

When conditions are anticipated that could 

result in over-pressurization of a bolted or 

pressure seal bonnet, one of the following 

solutions should be applied:  

 

1) The upstream disc of the gate valve can 

be provided with a small drain hole to allow 

the liquid between the wedges to flow from 

the cavity.  The valve is now uni-directional as 

indicated by the flow arrow and should be 

installed accordingly (Figures 2 and 3). 

2) Install a pressure relief valve in the bonnet 

to automatically relieve the bonnet pressure 

(Figure 4). 

3) Install a manual vent valve in the bonnet to 

be opened during system heat-up to relieve 

pressure (Figure 4).  

4) Install an external bypass line, with a 

manual valve, from the bonnet to the 

upstream side to the valve.  Manually open 

the bypass valve during heat-up to relieve 

pressure (Figure 5).  

 

All of the above solutions have been utilized 

in the past.  However, the drilling of the 

upstream disc (Solution 1) is the most 

economical.  Selection of the method to be 

used must take into consideration the 

application of the valve and the system in 

which it is installed. 

 

Applications: 

• All Gate valve installations 
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Flowserve Corporation has established industry leadership in the design and manufacture of its products.  When properly selected, this Flowserve product is 

designed to perform its intended function safely during its useful life.  However, the purchaser or user of Flowserve products should be aware that Flowserve 

products might be used in numerous applications under a wide variety of industrial service conditions.  Although Flowserve can (and often does) provide general 

guidelines, it cannot provide specific data and warnings for all possible applications.  The purchaser/user must therefore assume the ultimate responsibility for 

the proper sizing, selection, installation, operation and maintenance of Flowserve products.  The purchaser/user should read and understand the Installation 

Operation Maintenance (IOM) instructions included with the product and train its employees and contractors in the safe use of Flowserve products in connection 

with the specific application. 

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not 

be considered certified or as a guarantee of satisfactory results by reliance thereon.  Nothing contained herein is to be construed as a warranty or guarantee, 

express or implied, regarding any matter with respect to this product.  Because Flowserve is continually improving and upgrading its product design, the 

specifications, dimensions and information contained herein are subject to change without notice.  Should any question arise concerning these provisions, the 

purchaser/user should contact Flowserve Corporation at any one of its world-wide operations or offices. 

For more information about Flowserve Corporation, contact www.Flowserve.com or call USA 1-800-225-6989 
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