



























































4.1 Pressure calculation in duct
4.1.1 Pressure calculation for straight duct

Since there is no local resistance loss in straight duct, pressure of the DurkeeSox system is composed of three
portions, static pressure, velocity pressure and frictional pressure loss. Of which relation between static pressure
regain and frictional pressure loss plays a major role. In most cases in DurkeeSox system, static pressure value from
static pressure regainis larger than frictional pressure loss value.

As mentioned above, calculated pressure in straight duct can overcome frictional pressure loss to achieve ideal
airflow distribution. Theoretically straight duct can be regarded as static plenum box, but static pressure is
impossible to be consistent everywhere in straight duct. At the entrance velocity pressure is no change, static
pressure is inlet static pressure. Gradually velocity pressure converts to static pressure, and reaches its maximum at
the end, this value is vector sum of inlet static pressure, static pressure regain and resistance caused pressure loss.

End static pressure = inlet static pressure + static pressure regain—pressure loss ( Pr=Ps+Prs—Pz )

Average pressure of duct is namely average value of inlet static pressure and end static pressure

Its principle is shown in the following chart:
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As calculation method of static pressure regain mentioned above, when inlet air velocity in straight duct is 1800FPM, static pressure
regain is in 0.21 w.g.. When inlet air velocity in straight duct is 1400FPM, static pressure regain is in 0.13 w.g.. Hereby we can think,
a minimum of static pressure regain in straight duct of DurkeeSox system is around in 0.12 w.g. and frictional pressure loss is very
small.

Example:
A factory's warehouse, area is 3400ft2, a LWHA 150 lifting type indoor AHU used, air volume is 85630CFM, inlet pressure is 1 w.g.,
DurkeeSox system used, diameter 30", length 47.2 ft, elevation on the top of duct is 35.1ft.

For DurkeeSox system, actual inlet air velocity is V=L/S=8530/ n (30/2/12)" ~1738FPM

Average air velocity in the duct is regarded as: V' =V/2~869FPM
static pressure regain; Prs=1.29V72=0.202(in w.g.)=Pd
Frictional pressure loss: Pz=0.024 (V)*p 1/2d=0.023(in w.g.)
Inlet static pressure; Ps=1-Pd=0.798(in w.g.)
End static pressure; Pr=(1-Pd)+Prs—Pz=0.977(in w.g.)
Then pressure difference between end and inlet static pressure is; P’ =Pr-Ps=0.179(in w.g.)

Pressure difference accounts for 18.3% of inlet static pressure.

According to the summary to a great deal of engineering experience, when the proportion of pressure difference to inlet
static pressure is less than 10%, we can approximately consider air dispersion uniform along the length direction of
DurkeeSox system. So for this warehouse project, the proportion of pressure difference to inlet static pressures is more
than 10%, PAD ( PAD introduction see Page 25 ), a pressure balance device, should be installed in the duct to balance
static pressure in whole duct. As shown in the following illustration, after balance, the maximum pressure difference is in
0.1 w.g. inthe whole DurkeeSox system, the proportion of pressure difference to inlet static pressure is less than 10%.
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