OPhoenix Controls

DON'T FALL FOR THE “LOW PRESSURE MYTH"
ENSURE SAFE AIRFLOW IN CRITICAL ENVIRONMENTS

Building project teams increasingly are tasked with reducing energy consumption. Driving this are external demands (from
building owners and energy codes) and internal demands (firms’ own interest in being good Earth citizens). Recognizing
this, airflow control manufacturers actively market their products’ energy saving potential. Sometimes these claims stretch
the truth about how well their devices function, especially if one digs into the product testing data.

Manufacturers often cite well known guidelines such as ASHRAE 130 and ASHRAE 90.1 to make themselves more credible
in the market, and to try to convince customers that their products will net major savings due to “ultra-low pressure”
operating ranges. The danger in designing around “ultra-low pressure” is most devices are not in control in such pressure
ranges, and while saving energy is important, a commonly promoted marketing myth won’t get you any savings, and can
compromise safety in the facilities you design or build.

THE “LOW PRESSURE MYTH" IN SHORT

Several airflow control device manufacturers have been telling customers for years that their companies’ valves can
adequately control air at ultra-low pressure. Under such control, they contend the building owner can dramatically turn
down the building’s HVAC fans to reduce energy use. It’s an appealing claim: you can save a lot of energy and money, while
still managing air sufficiently. But, as seen in their own product data sheets (PDS) and follow-up testing, it'’s a myth - the
reported operating values are for situations virtually never encountered in the real world. Assuming ultra-low pressure

is achievable in the most common applications endangers people by not adequately defending them against airborne
hazards.

In brief, the myth can be stated as: Ventilation systems can be operated in a low pressure state to save energy (as low as 0.1" wc)

across airflow control devices

THE DANGER

More than 500,000 Americans work in laboratories, according to the Occupational Safety and Health Administration
(OSHA). In many labs, workers are at risk from gases that are poisonous, reactive or flammable, or that carry infectious
bacteria and viruses.
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In these critical facilities, engineering controls provide crucial, frontline defense against common airborne hazards. “These
types of controls are preferred over all others because they make permanent changes that reduce exposure to hazards
and do not rely on worker behavior,” OSHA explains.

To keep laboratory air safe, the engineering controls must ensure adequate ventilation/air exchange rates, filter airborne
contaminants and maintain appropriate pressure relationships with spaces adjoining the lab. Ensuring safe air is
paramount to avoid health impacts ranging from mild irritation to severe long-term respiratory damage, and even death.

THE MYTH EXPLAINED IN LIGHT OF TESTING STANDARDS

The performance of air control devices is governed by ASHRAE 130, Laboratory Methods of Testing Air Terminal Units. For
example, ASHRAE 130 Section 5.2, “Terminal-Unit Minimum Operating Pressure Differential and Loss Coefficient” outlines
how to test air terminal units that are fully open:

“This test determines the minimum operating pressure differential and total pressure loss coefficient for terminal
units” (Section 5.2.1)

“Terminal-unit dampers shall be fully open.” (Section 5.2.3.1)

100% Open
Damper

NOTE: Manufacturers promulgating the low-pressure myth, do not clearly state which section of ASHRAE 130 they are following when testing their
minimum operating pressure. As an NVLAP accredited air testing manufacturer, Phoenix Controls understands the physics of airflow testing and
assumes those other manufacturers are using the ASHRAE 130 Section 5.2 testing methods when their air terminal devices are wide open.

These guidelines help ensure that testing results are accurate, reliable and fair across different types of dampers/valves.
It produces a Cv (valve coefficient) for the airflow control valve. The problem with using ASHRAE 130 Minimum Operating
Pressure Differential tests as a guideline for selecting a valve for control in a critical environment is that test was not
designed to show how well valves control at low differential pressures.

In their product selection guides, airflow control manufacturers sometimes show maximum airflow rates through their
devices at minimum operating pressure, based on ASHRAE 130 testing, or state a minimum pressure drop across a control
device (which assumes people know it is in the wide open position).
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From these data, manufacturers claim their valves save energy by AN EXAMPLE

allowing the HVAC system’s fan speeds to be turned down to an ultra- Here’s an example to illustrate the problems

low pressure state, while still providing sufficient airflow control. This is caused by the low pressure myth. Picture a

misleading for several reasons:

supply valve at the end of a duct run, with

Per ASHRAE 130 standards, even an open duct will flow air at an available range of 500 to 1,500 CFM, and
low pressure, but there is no control of the airflow delivered. By operating at 1,000 CFM. According to some
definition, control implies some impediment to the air stream. manufacturer’s claims, such a valve also

So, claiming control at ultra-low pressure is an oxymoron. could be operating at 0.1" wc DP. But when a

fume hood in the lab opens and immediately
Valves almost never operate at the ultra-low pressure shown . .
) ; } ] . requires 1,500 CFM from the valve, it can’t
in the PDS (0.1" wc). A differential pressure of 0.5" wc or greater . . . )
) ] ] ) ) deliver. So you need to design with 0.5
typically is required to control airflow across the airflow range .
) i ] wc DP across the supply valve in order
for any damperyair flow device, depending on the accuracy .
) o ) ] to accommodate this “worst case” upset
required (for critical spaces like research laboratories, the » . .
condition. The truth is, venturi valves also

will work well with a 0.5" DP in this identical
The manufacturers also state per ASHRAE 90.1 that reducing scenario, so the assertion you save energy

commonly specified accuracy standard is + 5%.).

duct static pressure set points will reduce brake horse power with a blade damper or butterfly valve is a
(BHP) of the system’s fans. To achieve a stable system that myth.

runs at low pressure, you need to monitor the blades’ position
in the airflow control device, then increase the fan speed and
duct static so the valves will close more (thus increasing differential pressure across the device). The ASHRAE 130
ratings for low pressure will not be met when using ASHRAE 90.1 to reset the blade position to make the device
control to optimum performance.

The upshot of the low-pressure myth is some manufacturers promote a valve rating based on a condition that never is
used in real-world applications. To put it bluntly, they’re selling you something you’ll never use.

THE PHOENIX CONTROLS SOLUTION

While most airflow control manufacturers offer devices based on butterfly dampers or blade dampers to distribute air into
spaces, the Phoenix Controls solution is a mechanical pressure-independent venturi valve. A spring /cone assembly inside
the valve responds immediately to changes in air pressure in the HVAC ducting, automatically adjusting to maintain flow
during pressure changes (within + 5%).

As a result, venturi valves provide labs with quicker, more flexible, repeatable and accurate airflow control. Additionally,
venturi valves do not require any scheduled maintenance and offer higher airflow turndowns, resulting in more room
state pressurization flexibility, lower energy use and reduced maintenance - for operational cost savings. Phoenix Controls
valves have been tested and proven for more than 32 years. On many occasions, air balancers have offered a lower startup
price when using Phoenix Controls venturi valves.
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In order to maintain the lowest possible duct pressure while maintaining the accuracy of the Phoenix Controls valve,

pressure transducers can be added at the “worst case” valves (those furthest from the fans or at the ends of the duct runs),
and the differential pressure data can be fed to the BMS in order to maintain the minimum required differential pressure
across the venturi valves in real time. This method of fan static control provides optimum performance and energy savings
while using venturi valves.

The Phoenix Controls valves will still flow air below our minimum required differential pressure, however our valve, like any other

damper, will lose accuracy.

CONCLUSION

Clearing airborne toxins and biohazards from laboratory air requires adequate ventilation and fast, stable control. Such
ventilation implies active airflow, not low air pressure in the HVAC system. Achieving the low-pressure energy savings
promoted by some valve manufacturers is incompatible with maintaining healthy air in labs. Using a pressure reset
method of fan control (such as measuring the differential pressure (DP) across a venturi valve and reducing the HVAC fan
speed until the minimum required DP is met) will net the system with the most stable control and enough pressure to
accurately achieve the correct airflow, while saving energy.

Itis also proven that a greater turndown in airflow will net a larger energy savings than just reduction in fan speed or brake
horsepower. By reducing the volume of air being delivered, entire HVAC system energy use (including chilled water and
hot water) will be reduced and will net savings two or three times greater than just reducing the pressure set pointin the
building by 0.2"/ wc.

With advanced airflow controls designed around high-performance venturi valves, you can help ensure safe air for lab
workers, while saving energy.

PHOENIX CONTROLS VALVE SIZE AND FLOW RANGES
FLOW/PRESSURE OPERATING RANGE
0.3T0O3.0"WC (70 TO 750 Pa)

OPERATING RANGE IN CFM (M3*/HOUR)

(In control)

Valve Size Single
8" 35-700/ (60-1185) -
10" 50-1000 / (85-1695) 100-2000 / (170-3390)
12" 90-1500 / (155-2545) 180-3000 / (310-5090)
14" 200-2500 / (340-4245) 400-5000 / (680-8490)
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