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This schematic represents a typical lab exhaust system. 
Included are the lab hoods, modulating control valves, 
ductwork connecting to a manifold, a mixing box with bypass 
damper, a QMX mixed flow fan and a Vari-Plume® high 
plume dilution nozzle.

WhileWhile this illustration shows a single fan/multiple hood 
arrangement, the Vari-Plume® is also available for other lab 
exhaust configurations.  From a one fan/one hood system to 
more critical redundant system configurations, Vari-Plume® 
is your answer for laboratory exhaust.  Multiple fan system 
options for both the QMX and CA are shown in this brochure.  
Additional layouts are also available.



Designed utilizing Computational Fluid Dynamics, the Vari-Plume® nozzle entrains air concentrically.  The 
Vari-Plume® design provides smoother air entrainment for more uniform outlet airflow.  The consistent 
Vari-Plume® outlet velocity reduces the harmful effects of cross winds, the major drawback of a typical 
bifurcated design.  

The CFD models above illustrate the lab exhaust air flow in the High Plume and High Efficiency 
Vari-Plume® nozzles. The High Plume accelerator compresses the exhaust air into a smaller area creating 
a higher velocity. This high velocity exhaust will entrain a greater amount of dilution air resulting in the 
maximum plume height. The High Efficiency accelerator provides a more gradual acceleration of the 
exhaust air, using less energy by creating less resistance around the accelerator.

AsAs the air accelerates around the aerodynamic core, it creates low pressure, concentrically inducing 
outside air to encapsulate the contaminated exhaust. Both designs produce a consistent velocity resulting 
in an optimum plume pattern.

Velocity
(FPM)The Vari-Plume® design does not develop “hot” and “cold” 

outlet velocity levels typical of bifurcated nozzles. Outlet 
velocity in traditional bifurcated nozzles can vary wildly and 
will often drop below 500 FPM around the inside perimeter 
of the wind band.

ANSI/AIHANSI/AIHA Z9.5 recommends "a minimum discharge 
velocity of 3000 FPM".  In a typical 10 MPH cross wind, an 
outlet velocity below 3,000 FPM (at the top of the 
windband) will not allow the laboratory exhaust air to be 
ejected a safe distance above the roof.  Low discharge 
velocities can also result in downdraft within the windband, 
causing contaminated air to be directed downwards.

The velocity profile shown at right was modeled using CFD. This illustrates a near uniform outlet velocity 
above 3,000 FPM (see scale).



There are 10 different Vari-Plume® nozzle sizes 
that can be matched with the appropriate COOK 
model QMX mixed flow or CA centrifugal labora-
tory exhaust fan. Each nozzle size is available 
with two accelerator options. This allows for an 
optimized selection for your specific application.
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hr = d (v/u) / 352     where:
       d = Effective exhaust diameter (in)
       v = Windband exhaust velocity (ft/min)
       u = Windspeed (mph)

Induced Flow Fan performance is determined using the two test configurations shown below.  These test re-
sults provide dependable performance data for designing laboratory exhaust systems.

By dividing the outlet airflow from test Setup #2 by the inlet airflow from test Setup #1, the entrainment ratio 
can be calculated. Calculate the windband exhaust velocity for determining plume height by dividing the 
outlet airflow by the windband exit area.



The QMX mixed flow or CA centrifugal fan removes 
the contaminated air from the laboratory into the 
Vari-Plume® exhaust system. After the lab exhaust 
has been diluted with bypass air (optional), it travels 
through the fan into the Vari-Plume® nozzle. The air 
increases velocity in the accelerator and then passes 
around the aerodynamic core. The air reaches it’s 
maximummaximum speed around the perimeter of the core. 
This creates a low pressure area, inducing outside 
air concentrically around the bottom of the windband. 
This method of entrainment effectively encapsulates 
the laboratory exhaust, creating a near uniform outlet 
velocity at the discharge of the windband.
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Size:  90-600
CFM: 1,500 - 94,500
SP: 1.0 - 6.0”

     Mixed Flow Wheel
     Concentric Dilution Nozzle
     Curb or Plenum Mounted
     Small Footprint     Small Footprint

COOK
QMX-VP

Standard Features:

Single Double Triple Quad (4x1) Quad (2x2)

QMX Vari-Plume® Arrangements 

Loren Cook 
Company cer-
tifies that the 
QMXVP 
shown herein 
is licensed to 
bear the 
AMCAMCA Seal. 
The ratings 

shown are based on tests and 
procedures performed in 
accordance with AMCA 
Publication 211 and AMCA 
Publication 311 and comply 
with the requirements of the with the requirements of the 
AMCA Certified Ratings 
Program.



COOK
CA-VP

Size:  120-730
CFM: 1,500 -143,800
SP: 1.0 - 12.0”

     Centrifugal Wheel
     Concentric Dilution Nozzle
     Low Profile
     Higher Pressure Capabilities     Higher Pressure Capabilities

Standard Features:

Single                            Double Opposed                                      Double                                                    Triple

CA Vari-Plume® Arrangements 
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Loren Cook 
Company cer-
tifies that the 
CAVP shown 
herein is 
licensed to 
bear the 
AMCAMCA Seal. 
The ratings 

shown are based on tests and 
procedures performed in 
accordance with AMCA 
Publication 211 and AMCA 
Publication 311 and comply 
with the requirements of the with the requirements of the 
AMCA Certified Ratings 
Program.
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