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This drawing illustrates the Two Pass “Shell and Tube” type heat exchanger that Primus Sterilizer
uses for most of its heat exchanger applications.  Water is circulated through the shell and the
steam, air, or condensed steam is pulled from the sterilizer chamber through the tube side using the
sterilizer vacuum system.   The two fluids are non-contacting.  Steam and/or air and/or condensate
from the chamber enter the inlet plenum and tubes and flow to the other end to be pulled through
the outlet tubes and outlet plenum and then out through the sterilizer vacuum pump or ejector.  The
term “two pass” relates to the round trip made through the water filled shell.

The tubes are sealed through the holes in both tube sheets.  The tubes on the right are divided across
the middle to cause half the tubes to be an inlet path and half to be an outlet path.  There is a divider
to separate the inlet plenum from the outlet plenum.  The bonnet has a gasket between itself and the
face of the tube sheet.

The cooling water flows in and out of the shell via the fluid in and fluid out ports as illustrated in
the drawing.  The water flows only when the vacuum system is active.  The water occupies the
space around the tubes in the shell and between the two tube sheets at either end.
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If a sterilizer exhibits poor or irregular vacuum performance, one of the possibilities to consider is
a heat exchanger breach. To test for a breach in the heat exchanger between the water shell and
the steam/condensate tubes, disconnect the tube side connections from the sterilizer plumbing and
force water into the shell.  If water migrates out of the tube ports, it would have to travel through
a hole in a tube inside of the shell.   This causes poor vacuum performance because a vacuum leak
is now created.  Instead of only pulling from the chamber (or gasket groove during gasket retract)
a considerable amount of water is pulled from the shell through a hole in a tube.  The hole in a
tube is normally caused by the effects on plumbing associated with poor water quality and
electrolysis.




