Application: Tank & Vessel Heating

Heating of water tanks or vessels in many applications is done to stage hot water for use in production,
cleaning, line & filter flushing, and a number of other uses. Common methods of tank heating are through
the use of heat exchangers, eductors, or spargers. The incoming water is usually around 45 — 60 F and
is typically heated anywhere from 100F up to above 212F for applications involving sanitizing or
cleaning.

Tanks and vessel systems typically heated by the use of heat exchangers, eductors, and steam spargers
can experience the following issues:
Spargers and eductors may damage the tank because of the sometimes violent nature of the
condensation process.
Spargers and eductors are typically inefficient methods of condensing steam and can lead to
uncondensed steam escaping the tank or vessel which is vented to atmosphere.
Heat exchangers require a condensate return system which contribute to energy loss and
maintenance issues.
Heating of water can leave mineral and scale build-up that causes maintenance and performance
problems for heat exchangers and spargers.
Some sparger devices use passive springs and tube assemblies that tend to stick, resulting from
scale build-up, causing temperature control problems.

PSX Heater Solution

Install a PSX heater on the incoming water line to the tank and circulate the water through the heater until
the tank reaches a steady state temperature. Flows in this arrangement can range from 50 — 5,000 GPM
depending on the tank size.

The PSX heater has a high heating capacity which accelerates tank heat-up time in a fraction of the time
it takes sparging steam. Temperature rises of up to 250F can be achieved in a single pass through the
heater. Care needs to be taken if liquid is heated above the liquid’s flash point (typically 190-195 °F for
water). Once the desired tank temperature is achieved, the PSX heater steam injector can be ramped
back to allow for trim temperature control of the tank until hit water demand is required. By heating the
water continuously through the PSX heater, structural damage to the tank from the sparger can be
eliminated. As the PSX heater utilizes sonic velocity steam injection, scale and mineral build issues in the
steam injector is eliminated.

The tank temperature can be controlled via a tank sensor, a discharge sensor, a cascade control loop, or
in a variety of configurations allowing very precise temperature control. The internal steam control design
of the PSX heater controls the steam mass flow and not the steam pressure thus eliminating steam
hammer and vibration issues.

Key Direct Steam Injection Benefits

Energy savings resulting from faster tank time and reduced heat loss to atmosphere

Lower maintenance due to the PSX heater’s self cleaning design

Improved safety due to better steam injection heating methods (elimination of steam hammer)
Faster tank heat up time (~ 6-8 times that of sparging) equals less downtime

Better temperature control allows for a more reliable heating process

Reduced maintenance costs from the elimination of condensate return system

AP-85 tank heating



