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Axial flow pumps or propeller pumps allow fluid to enter the impeller axially.

They discharge fluid nearly axially, pumping the liquid in a direction that is parallel to the pump shaft.
An axial flow pump is also called a propeller pump because the impeller works much like the propeller
of a boat. The propeller is driven by a motor that is either sealed directly in the pump body or by a drive
shaft that enters the pump tube from the side.

Axial flow pumps use the propelling action of the impellers vanes on the liquid to develop pressure.

Axial flow pumps are frequently used in industrial settings as circulation pumps that work in
conjunction with sewage digester or evaporators. Axial flow pumps are also used in the heat recovery
systems, nuclear reactor water circulation, and high volume mixing applications, axial flow pumps can
also be used as a liquid pump for ballast control in marine application.

Axial flow pumps use the propeller action to draw water into the pump by suction. An axial flow pump
can be designed as a suction pump that draws water in through one end and discharges it out the top of
the pump. However, axial flow pumps are not typically used for suction lift application.

Axial flow pumps used for pumping clear water or storm water may also be submersible. A submersible
pump that uses an axial flow design is common in irrigation and drainage application. Axial flow pumps
may also be used as a sump pump in some industrial applications to circulate slurries or wastewater or
to drain storm water from sump pits or waste storage lagoons.

Axial flow pumps are typically used in high flow rate, low lift application. A mixed flow pump similar to
a turbine pump may be used as a well pump provided the well is not too deep.
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Side view

Top view for cross-sectional A-A
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Assume that

Vw1 =

1
Hp = E (U Uy — U V1)
0
1 1
Hg = —(uyvy,,) = Euz (uz
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Example

An axial flow fan has a hub diameter 1.5 m and a tip diameter of 2.0 m. It rotates at 18 rad/s when
handling 5.0 m3/s of air, develops a theoretical head equivalent to 17 mm of water. Determine the blade
outlet and inlet angles at the hub and at the tip. Assume that the velocity of flow in independent of radius
and the energy transfer per unit length blade is constant. Take the density of air as 1.2 kg/m3.



dhub =15m

dtip - 20 m
w = 18rad/s
Q =5.0m3/s

Hipeory = 17 mm of water

%
tan6; = —




Q_ ¢ = >0 =3.64 m/s
e TAT 7(Rep? — Rpyp?)  m(A%2—0752) 7

1.5
Atinlet hub Us-hup = TW = —~ X 18 = 13.5 m/s

v, 3.64
tan Hl—hub =—=——=0.2696

Hl—hub - 15080

Atinlet tip Up—gip = TW = —~ X 18 =18.0 m/s

3.
tan Hl—tip = 1_8 = 0.202

O1—_¢ip = 11.43°



At outlet

Vrp = Vg = 3.64 m/s

Uy pyp = TW = 7 X 18 = 13.5 m/s

Up_tip = TW = > X 18 =18.0 m/s

1
Hp = Euszz = Hineoreticar = 17 mm (Water)

pairghair = pwaterghwater

_ pug(0.017)

h,i = =14.17m
“r Paird
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1417 == EUZUW2

_ 14.17g

Vw2 =




Vrp = 3.64m/s
Uy_pup = 13.5m/s

14.17g
Vw2—hub = F = 10.3 m/s

3.64
13.5-10.3

tan 0, _pyp =

ez_hub == 48.70



Vrp = 3.64m/s
Up_tip = 18 m/s

14.17g
Vwatip = 18 7.72 m/s

3.64

tanbz-tip = 75777

ez_tip == 19.50



Example

An axial flow pump operates at 500 rpm. The outer diameter of the impeller is 750 mm and the hub
diameter is 400 mm. At the mean blade radius, the inlet blade angle is 12° and the outlet blade angle is
15° both measured with respect to the impeller rotation axis. Sketch the corresponding velocity
diagrams at inlet and outlet. The hydraulic efficiency is 87% and overall is 70%. Then, calculate:

1. The head generated by the pump
2. The rate of flow through the pump
3. The shaft power consumed by the pump



N =
deip =
dhup =
Ointet =

Houtlet =

500 rpm
0.75m
0.40m
12°

15°
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0.75 0.40

= 0.175
2 2

5
Taverage = 0.20 +——— = 0.2875 m

average diameter = 0.575m




u
tan 12° = —=
41

v, = (15.06)(tan 12°) = BRONGH/S) =03
u, = u = 15.06m/s

Uy — U
tan15° = =—*2 — Vyo = 14.20 m/s
vfz

V% = vp% + vy,°

v, = 1456 m/s



Pout _ Hm
Pin HE

Nh =
1 0.87
H, = Hy Xn, = (0.87)§(u2vwz) = 7(15.06)(14.20)

H,, = 18.965 m

Q = Avy = m(r,” —1,?)(3.20) = 1.01 m?/s



. Pout
nO Pm
Pour _ pgQHm _ 2684 KW
Py = = -

Mo 0.7



