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Understanding ejector
systems necessary

to troubleshoot vacuum distillation
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.
A complete understanding of ejector
system performance characteristics can
reduce the time and expense associated
with troubleshooting poor crude

vacuum distillation unit (CVDU)
performance.
Variables that may negatively impact
the ejector-system performance of
vacuum-crude distillation units include

utilities supply, corrosion and erosion,
fouling, and process conditions.
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Tables 1 and 2 are troubleshooting guides to
ejector and condenser problems in vacuum
ejector systems. Fig. 1 is a photo of an
installed ejector at a CVDU.
Two actual case studies conducted by service
engineers on CVDU-ejector systems show
how to troubleshoot ejector problems. The
first problem was a result of improper
replacement of an intercondenser, and the
second was a result of underestimation of
noncondensible loading during design, which
has recently become a common problem.

Ejectors
An ejector converts pressure energy of
motive steam into velocity. It has no moving

parts. Major components of an ejector
consist of the

motive nozzle, motive chest, suction
chamber, and diffuser (Fig. 2).
High velocity is achieved through adiabatic
expansion of motive steam across a
convergent/divergent steam nozzle. This
expansion of steam from the motive pressure
to the suction fluid operating pressure results
in supersonic velocities at the exit of the





temperature is appreciably above the
design value, insufficient steam passes
through the motive nozzle. Both lower-
than-design steam pressure and higher-
than-design steam temperature increase
the specific volume of the motive steam
and reduces the amount of steam
through a motive nozzle.
In certain cases, it is possible to re-bore
an ejector-motive nozzle to permit the
passage of more steam through the
nozzle, thereby increasing the energy
available to entrain and compress the
suction load.
If motive-steam pressure is more than
20% above design, too much steam
expands across the nozzle. This often
chokes the diffuser throat of an ejector.
When this occurs, less suction load is
handled by an ejector, and the CVD-
column pressure rises. If an increase in
column pressure is undesirable, then

new ejector nozzles with smaller throat
diameters are required.

Steam quality
Wet steam is very damaging to an
ejector system because high-velocity
moisture droplets are erosive. These
droplets are rapidly accelerated as steam
expands across a motive nozzle.
Erosion of nozzle internals caused by
wet motive-steam is noticeable when
inspecting ejector nozzles or diffuser

internals. There is an etched striated
pattern on the diverging section of a
motive nozzle, and the nozzle mouth
may actually wear out. Also, the inlet
diffuser section of an ejector will show
signs of erosion as a result of direct
impingement of moisture droplets (Fig.
4a).
Fig. 4b depicts an ejector cutaway
showing severe damage caused by wet
steam. The inlet diffuser shows
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The ejector following a condenser may
not be able to handle increased loading
at that operating pressure of the
condenser. The ejector preceding that
condenser is unable to compress to a
higher discharge pressure. This
discontinuity in pressure causes the
preceding ejector to break operation. I

When actual noncondensible loading is
consistently above design, new ejectors


