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Design Considerations for Pressure Control in Liquid Systems

Maintaining optimal pressure within a liquid system
is crucial for ensuring all the users are getting
required flow, which helps prevent process upsets.
Flow and pressure are interrelated in a pressurized
system.

Proper pipeline and component sizing are essential
for effective pressure control in a liquid system.
Oversized or undersized piping can lead to inefficient
operation and pressure instability. For preliminary
pipe line sizing, designers frequently defer to
fluid velocity rules of thumb. (See our past From
Experience on “Linear Speed of Liquids.”)

For liquid process lines, a flow rate of 5 feet per
second is typically targeted as a rule of thumb. (See
Experience in Brief for rules on pipeline sizing.)

When sizing a system, it is also important to consider
the distribution piping going to various end users.
Overall water demand will change and fluctuate as
equipment comes on and offline. It is important to
understand how these changes in demand can affect
overall system pressure and therefore flow through
the branch piping. Modeling the piping system using
simulation software such as PIPE-FLO® allows the
user to understand how changes in demand in one
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part of the system affect flow rates and pressures
in other parts.

The example on the following page shows the
simulation of simple water system with three user
points (Tank 1, Tank 2 and Equipment 1 - Spray
Nozzle). In scenario 1, we have sized the piping
based on thumb rules without any pressure control
in place. The Equipment 1 spray nozzle was not able
to get enough pressure to operate and flow to Tank
1, and Tank 2 received higher than expected inflow
flowrates. In scenario 2, we have addressed the

Continued on next page >

EXPERIENCE IN BRIEF

Quick flow estimates

gpm=20 x d?, for schedule 40 piping at 7 fps
gpm=12 x d?, for sanitary tubing at 5 fps

and gpm = F/500

Quick pipe diameter estimate
d=(gpm/20)°®, for schedule 40 piping at 7 fps
d=(gpm/12)°%, for sanitary tubing at 5 fps

Where:

gpm = gal/min

d = inside pipe diameter in inches
F = Ib/hr
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https://www.hixson-inc.com/wp-content/uploads/2021/07/FE_2021_June_Linear_Speed_of_Liquids_0621.pdf
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pressure issue at the spray nozzle with back pressure control valve in Tank 1 feed line and a manual globe
valve in Tank 2 feed line. By installing these pressure control devices, Equipment 1 spray nozzle was supplied
at a sufficient pressure to operate while meeting the flow requirements to Tank 1 and Tank 2.

SCENARIO 1

0:lin

Flow: 66.99 gpm

P in Total: 60 psi g

P out Total: 21.88 psi g

‘Water Header
Op: P Total @ 60 psi g
Flow: 66.99 gpm
P Total: 60 psi g

0:0.75in

Flow: 28.72 gpm

P in Total: 21.88 psi g
P out Total: 5.943 psi g

SCENARIO 2

0:lin

Flow: 29.7 gpm

P in Total: 60 psi g

P out Total: 56.36 psi ¢

©:0.75in
Flow: 38.27 gpm

Pin Total: 21.88 psi g
P out Total: 0 psi g

©:0.751n

Flow: 5 gpm

P in Total: 5.943 psi g
P out Total: 7.398 psi ¢

Water Header
Op: P Total @ 60 psi g
Flow: 29.7 gpm
P Total: 60 psi g

Tank 1
P Surface: 0 psi g
Net Flow: 38.27 gpm

©:0.75 in

Flow: 13.99 gpm

P in Total: 56.36 psi g
P out Total: 56 psi g

©:0.75in
Flow: 23.72 gpm

P in Total: 5.943 psi g
P out Total: 0 psi g
0:075in

Flow: 15.72 gpm

P in Total: 56.36 psi g
P out Total: 51.39 psi g

Pressure Control valve Tank 2

. Equipment 1 - Spray nozzle
P Surface: 0 psi g .
Flow: 13.99 gpm ©:0.75 in Net Flow: 23.72 gpm Flow: 5 gpm
Position: 57.19% Flow: 10.72 gpm T P Total: 7.398 psi g
P in Total: 51.39 psi g

0:0.75 in
Flow: 13.99 gpm
PinTotal: 1.271 psig
N~ Pout Total: 0 psi g

P out Total: 51.7 psi g

0:0.75in

Flow: 5 gpm

P in Total: 51.39 psi g
P out Total: 52.84 psi g

Manual Globe valve
Flow: 10.72 gpm
Position: 38%

Tank 1
P Surface: 0 psi g
Net Flow: 13.99 gpm

0:075in
Flow: 10.72 gpm

P in Total: 0.1208 psi g
P out Total: 0 psi g

Equipment 1 - Spray Nozzle
Flow: 5 gpm
Tank 2 P Total: 52.84 psig
P Surface: 0 psi g

Net Flow: 10.72 gpm

Want More From Experience?

Understanding Building Automation System (BAS) Communication Protocols

Nitrogen vs. Compressed Air for Dry Sprinkler Systems

CONTACT US
Direct any comments or questions to:

Warren Green, P.E.

Manager of Manufacturing Engineering
wgreen@hixson-inc.com

Phone: 513.241.1230
www.hixson-inc.com

HIXSON | 659 Van Meter Street, Cincinnati, OH 45202 | 513-241-1230 | info@hixson-inc.com | www.hixson-inc.com


mailto:wgreen%40hixson-inc.com%20?subject=I%20want%20to%20know%20more%20about%20From%20Experience
https://www.hixson-inc.com
https://www.hixson-inc.com/wp-content/uploads/2024/12/FE_2024_December_BAS_Communication_Protocols_1224.pdf
https://www.hixson-inc.com/wp-content/uploads/2024/11/FE_2024_November_Dry_Sprinkler_Systems_1124.pdf

