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Tech Sheet #PS702 

 

Horizontal vs. Vertical Wye-Strainer Orientation in a Steam Application 

 

Overview and Introduction of Strainers 

Pipeline strainers are critical components in industrial piping systems, serving to protect the 

system and downstream equipment by capturing debris and particulates. Among the various 

types of pipeline strainers, the wye (Y) strainer is frequently selected for its straightforward 

design and broad applicability. Due to the distinct fluid dynamics and huge density differences of 

liquids versus gases, the installation orientation of Y strainers must be carefully considered based 

on the characteristics of the process media. While orienting the collection chamber downward is 

often the default configuration in many systems, this approach may introduce reliability risks in 

steam or other two-phase flow applications. 

 

Disadvantages of Vertical Installation 

Steam systems contain water in two-phases, in vapor phase it is steam and in liquid phase it is 

condensate.  The density of condensate is much greater than the density of steam, so condensate 

in a steam system will collect and flow at the bottom of pipes and will accumulate at low points 

in the piping system.  A common installation practice for Y strainers is to orient the screen and 

collection chamber vertically downward; however, this configuration creates a localized low 

point in the Y strainer where significant condensate accumulation will occur. The vertical 

orientation increases the likelihood of water hammer, which can cause damage to downstream 

piping and equipment and in severe cases can lead to catastrophic piping and equipment failure. 

During continuous operations, accumulated condensate can form pulsing waves that damage 

equipment and increase maintenance costs. Steam distribution headers typically operate at 

velocities ranging from 4,000 to 12,000 feet per minute. At these speeds, the sudden surge of 

accumulated condensate can pose a serious threat to system integrity and equipment reliability. 
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Figure 1: The figure shows a flooded steam supply strainer in the vertical orientation. 

This 6-inch Y strainer is upstream of a critical turbine, which is currently on stand-by. 

Condensate carry-over during start-up may draw this condensate slug into equipment and 

cause damage to turbine internals and/or cause a turbine trip. 

 

The risk may be even greater under batch, ON/OFF, or start-up conditions, where stagnant 

condensate may fully fill the collection chamber (see Figure 1 above). When steam flow is 

reintroduced, this condensate can be propelled downstream at steam velocities, forming a high-

energy water slug. The resulting water hammer can be catastrophic, with potential consequences 

including ruptured piping and fittings, equipment trips or unexpected shutdowns, and serious 

safety hazards to site personnel. To mitigate these risks, it is recommended that Y strainers in 

steam systems be installed with the screen and collection chamber oriented horizontally (see 

Figure 2 below). This configuration preserves the strainer’s debris-trapping function while 

minimizing condensate pooling, thereby reducing the likelihood of condensate carry-over and 

water hammer events. 

 

 

 

 

 

 

 

Figure 2: The figure shows the cross-sectional area of the Y strainer fitted in either the 

vertical or horizontal orientation for steam service. Horizontal orientation eliminates a 

localized low point where condensate may collect. 
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Advantages of Horizontal Installation 

Installing a Y strainer in a horizontal orientation helps reduce the risk of condensate buildup 

within the collection chamber.  In this configuration, the screen and collection chamber is offset 

from the side of the steam distribution piping (rather than the bottom), making it less likely for 

condensate to accumulate and pool at the bottom of the stainer. While some dis-entrained 

condensate may still travel along the lower portion of the piping system and strainer, the 

horizontal orientation prevents significant condensate accumulation. The horizontal orientation 

also results in the lower/bottom screen surface accumulating/filtering debris but leaving the 

upper/top screen surface free of debris.  This setup ensures that vapor flow is less obstructed, 

allowing full use of the screen surface area.  By keeping the chamber clear, the horizontal 

configuration optimizes both flow and debris collection. 

Other Advantages – Freeze Protection 

Vertical installation of a Y strainer also introduces the risk of freezing. When a steam system is 

taken offline, the strainer in vertical orientation will retain condensate in the collection chamber.  

In sufficiently cold conditions, this condensate will freeze leading to potential cracking of the 

strainer casting. A horizontal orientation helps mitigate this risk by not providing for a collection 

pocket or low point to accumulate condensate. Additionally, the horizontal configuration 

supports safer and faster system start-ups by minimizing potential obstructions in the vapor flow 

path caused by frozen condensate. 

Blowdown Drain Valve Considerations 

Adding a blowdown drain valve to the Y strainer’s collection chamber enables self-cleaning of 

the screen without interrupting steam flow or disassembling piping. In vertical installations, the 

valve flow direction naturally discharges downward, which is an inherent safety advantage that 

directs hot condensate away from personnel. For horizontal installations, this same safe 

discharge direction can be achieved by incorporating a 90-degree elbow into the valve piping. 

The cost of this minor modification is minimal compared to the long-term benefits of improved 

reliability, reduced downtime, and safety. In steam service applications, the blowdown valve 

should be operated during system start-up and at regular maintenance intervals to help flush out 

debris from both the upstream piping and the strainer screen. 

Conclusion 

In steam and other two-phase flow systems, the orientation of Y strainers is more than a matter of 

convenience – it’s a critical design decision that directly affects system reliability, performance, 

and safety. Horizontal orientation is strongly recommended for steam service as it minimizes 

condensate accumulation, thereby reducing the risks of water hammer, and freeze damage.  

Horizontal orientation also concentrates debris accumulation to the lower/bottom area of the 

strainer screen, leaving the upper/top area of the screen virtually free of debris allowing for 

unobstructed flow. When combined with thoughtful design enhancements such as blowdown 

drain valves, the horizontal configuration supports safer operation, easier maintenance, and 
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longer equipment life. By adhering to proper strainer orientation and complementary blowdown 

features, engineers can significantly improve system reliability and reduce the likelihood of 

costly failures or downtime. 

Other Related FCI Material 

Tech Sheet #ST110 – Proper Piping Practices for Steam Systems 

Engineering Specification for the Selection, Installation and Maintenance of Pipeline Strainers 

 

https://www.fluidcontrolsinstitute.org/assets/downloads/SpecSheetsTechDocs/TechDocs/SteamTraps/ST110ProperPiping.pdf
https://www.fluidcontrolsinstitute.org/assets/downloads/SpecSheetsTechDocs/EducationDocs/Strainer/EngineeringSpecificationGuide2021.pdf

