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PRESSURE INDEPENDENCE

One of the factors that influence the flow of fluid through a control 
valve is the amount of pressure, or differential pressure, impressed 
across it.  At any point in valve plug travel, flow through a valve will 
typically increase if differential pressure is raised, and decrease 
if it is lowered.  A change in pumping pressure can therefore 
produce a change in rate of flow that is not related to the system 

controller’s output signal.  By quickly raising or lowering its own 
resistance to flow, the differential pressure control section of the 
Warren Controls Pressure Independent Control Valve regulates 
and stabilizes the pressure drop across the control valve section.  
This can compensate for changes in pumping pressure resulting 
from pump switching or from varying flow demands in its own, or 
parallel flow paths.  

EFFICIENCY / ENERGY SAVINGS

The goal in any energy transfer system is efficiency. Efficiency 
is achieved when the maximum allowable temperature 
differential is achieved across a coil or heat exchanger, and 
then maintained as a constant differential temperature, 
regardless of load and corresponding flow changes.

Today’s Building Management Systems rely on this goal 
and develop control schemes accordingly to demonstrate 
maximum efficiency and energy savings. However, the 
complex and dynamic variables that influence this steady 
state are often an enormous challenge for most control 
systems.

With the Warren Controls PICV, varying upstream and 
downstream pressures no longer influence this outcome. The 
PICV allows a building management system to measure this 
differential temperature and vary the control valve without 
external disturbances influencing flow rates. Since the goal is 
to reach maximum ΔT without exceeding plant specified MAX 
limits, any variation or deviations in control must be BELOW 
this limit. The size of these deviations is not only a reflection 
of the control performance but also energy wasted.
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A two-port electrically actuated 
control valve is requested to 
control the temperature on the 
incoming water from the Heat 
Exchanger

As the control valve throttles 
towards its closed position, 
flow will decrease and the 
pressure upstream of the valve 
will increase, hence causing 
changes in the pump head. As 
illustrated to the right:

Changes in pump head impact 
the power consumption of the 
pumps, increasing operating 
costs on the district cooling 
plant side.

Hence a differential pressure 
“control” valve is required to 
regulate the DP across the 
motorized control valve in order 
to offset pressure changes due 
this latter’s throttling actions.

The introduction of the above 
dual controlling elements poses 
two intertwined questions
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Q1: What should be the maximum allowable pressure drop across the
     aggregate of the heat exchanging loops?

      Q2: What is the required authority of the control valves?

Oversized Valves:
Over-sizing a control valve, in that same system, would 
reduce the amount of energy needed to pump the necessary 
flow into the system and hence reducing power consumption. 
However, such savings will come at the cost of a decrease in 
the accuracy of control, as the initial travel from fully open 
towards the closed position would have no effect on the 
control medium and therefore on the control variable. In other 
words, when a valve is over-sized, significant control can only 
be achieved when the valve is throttling in the neighborhood 

of its closed position. Hence, only a relatively small fraction 
of the valve travel is useful for control. As a consequence, 
small movements of the valve stem are expected to have 
a relatively large impact on the control medium, yielding 
erratic control with poor stability and accuracy.

Clearly, a trade off exists between the above two 
considerations; and proper sizing requires a sustainable 
equilibrium where a balance between control while reducing 
energy losses is achieved.

Some Considerations:
When selecting a two-port control valve for an application the following needs to be takeninto consideration.

Undersized Valves:
Under-sizing a control valve, in a system, increases the 
pressure drop of the entire system – meaning the pumps 
would use a larger amount of energy simply to pass sufficient 
water through the system and more specifically through the 

control valve. However, assuming a cost no object scenario, 
i.e. enough water could be forced through the valve, then the 
accuracy of the control is at an optimal as the entire travel of 
the valve may be utilized to achieve the desire control.
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Warren Automatic Controls was founded in 
Warren County, New Jersey during the early 
1950’s. Renamed Warren Controls under new 
ownership in the 1970’s, that same management 
team grew the business and recently moved 
the company to new, ultra-modern facilities in 
Bethlehem, PA.

Initially manufacturing temperature regulators 
for the HVAC Industry and pressure regulators 
for the Marine Industry, Warren Controls 
consistently expanded its product line over the 
years. Today we manufacture industry-leading 
Industrial Control Valves, Building Automation 
Valves, Deaerator and Boiler Level Controls, 
and Military/Marine Valves to ASTM and MIL 
specifications. Throughout our history, we 
have maintained a strong commitment to 
providing specialty alloys, quick deliveries, and 
knowledgeable customer service.

Warren Controls has earned a sterling reputation 
as a quality provider of valve specialties to OEM’s 
and USA military programs. From our state-of-
the-art 60,000 square foot industrial complex, 
we now offer our experience, product design 
excellence, and superior production capabilities 
to the open market. 

Please inquire about your unique, specific 
requirements and our expert engineering 
team will develop a cost-effective, dependable 
solution. 

At Warren Controls, you will speak with the most 
technically qualified representatives in our 
industry.

Be sure to visit us on the Internet at 
www.WarrenControls.com
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