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Figure 5.11: Balanced Double-suction Impeller

Figure 510: Thrust on Single-suction Impeller
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Figure 3 - Pressure-balanced constant level
lubricator (graphic courtesy of TRICO Mfg) Figure 2 - Constant level (non-pressure-balanced)
lubricator (graphic courtesy of TRICO Mfg)
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Thrust balancing Gapolies ot SN ot
Suction end-oxtreme Discharge end-oxtremeo

Sucton Discharge
side (entry) side (exit)

Y

Labyrinth Seal
A multistage rotor arrangement

An important consideration in the operation of Centrifugal compressors is Thrust balancing.

Since the pressure on the Discharge side is grealer than the pressure on the Suction side an axial 4
force or thrust acts lowards the Suction side. .

In small low prossure compressors this axial force can be countered with thrust bearings. ‘
Lol us observe the forces acting on the mullisiage rolor arrangement Shown. _ e ——
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Thrust balancing

P o= o R -
. - P—> o Pd—O(| || o
Suction < - - Discharge
<—FP1 P2 <>—
side (entry) S > . » - side (exi)
— — -
Ps Q_ P1 lg. P2 - L‘l_

Forces acting on a multistage rotor arrangement

We shall sequentially look into the dominant forces acting on efther side of the iImpeliers.

- The gas enters the Ferst impeler at the Sucton pressure 'Ps’,

* 1 is compressed 10 an intarmediate pressure of P1', which acls on the upper front and back side
of the first impeder. :
* Al this pressure PY, the gas enlers the second impelier. As described belfore the gas is
compressed 10 a pressure ‘P2°, and enlers the Last impeller at this pressure, ‘
« The gas is finally compressed o the Discharge pressure 'Pd’.

e T e Y e Y
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Thrust balancing

<mm Thrust o Pd - Ps

Forces acting on a multistage rotor arrangement

It can be seen that many forces approximately cancel each other. Thus the resultant of the vanous
rotor axsal forces Is essentially proportional to 'Pd-Ps’, which acts from the Discharge end towards
the Suction end.
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Thrust balancing

Labyrinth seal

This side

is vented
1o Suction

o

A 2,

<§mm Thrust o Pd - Ps

To counter thrust, Balance drum is used Balancing drum

Balance Drum arrangement

To counter the axial force (thrust) a Balancing drumvpision is used at the Discharge end of the

COMPrassor.
The side of the Balance drum towards the Discharge end is vented 10 the Suction through a &

Balance line. .o
C
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Thrust balancing

Suction Discharge
side {entry) sido (exit)
<%= Ps

=Y S o
? <§mm Thrust o Pd - Ps P>

Axial forces cancol each other
Balance Drum arrangement

The area of the balance piston is designed 50 as 10 efloctively counter the Thiust towards the
Suction side taking into all considerations W actual geometry, dimensions, oic,

As seon in depiction : &
- The Discharge prossure Pd’, acts on the Balance Piston lowards the Discharge end. ol
« The Suction pressure 'Ps’, acls on the Balance Piston lowards the Suction ond. ‘
Thus the rotor axial forces and the Batance Pision forces acts in opposile direction and Balance

each othor. Any remaining axial force can be handiod by thrust bearings. m
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multistage centrifugal compressor,
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Centrifugal pumps
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Centrifugal pumps
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Centrifugal pumps
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Connecting chemical engineers
Like our main page www.facebook.com/lamCheEng
Egyptian page www.facebook.com/Eqy.ICE
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