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It is difficult to control medium

temperature within glass lined vessels

within range + 1°C, for the reasons that:

1) Uneven heat transfer and slow response due
to jacketed design;

2) High thermal resistance of glass lining within
vessel
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3) Thickness difference between each glass lined
reactor, due to non-mechanized production;

4) Can not use huge temperature difference for
heat transfer, for concern of glass failure due to
thermal shock to glass lining; can not use
conventional instruments for control.

5) Failure of self-adjustment function of
instruments in the control of mediums inside
glass lined reactors.
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Glass failure due to thermal shock/cold shock
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How to achieve high-precision
temperature control of a glass lined
reactor?

 Firstly, changing from hardware;

* Increase flow rate of heating/cooling
mediums;

* Increase precision of all temperature sensors;

* Increase temperature control precision of
TCU (Temperature Control Unit) outlet (i.e.
inlet of jacket);

» Using PLC (Programmable Logic Controller)
with PID (proportion, integral, differential) to
utilize precision control, to replace
conventi ’ '

Heat-transfer reinforced jet nozzle
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How our TCU achieve high precision

temperature control?

» Firstly, we introduce the idea of a bypass-
valve, which can control temperature of
jacket medium within £ 0.2°C precision.

* Increasing flow rate of circulating pump, to
increase heat transfer efficiency.

» Using heat-transfer reinforced jet nozzle.

» Using unconventional control from our years
of TCU debugging experience.

» For specific reaction, we can control material
temperature with £ 0.5°C precision.

* Our general program can also achieve precise
temperature control within = 1°C.
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Home Page of Control Panel (other language optional)
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Home page of control system
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Many Control Options of our TCU for
selection:

Material temperature in reactor
Temperature of jacket inlet

Temperature in jacket

Cascade heating rate and holding time
controllable

Fast cooling performance

Monitoring temperature difference between
materials and jacket automatically, to
prevent glass lining failure due to sudden
temperature change
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Main Materials

* Al jacket circulation pipelines are S304
stainless steel

> A RERIE ER AIS304

Pic.7 K EHH B
jacket circulation pipelines
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v Circulating pump is Grundfos made, which is
\ high quality and with wide temperature range
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Grundfos magnetic pump
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Burkert proportjon regulating valve
E » High precision temperature sensor is E+H
made.
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Main Materials

+ Control system as well as control panel is
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SIEMENS control system
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Problems and solutions during debugging &
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production stage

Problem 1 & solution: Pipelines with huge
temperature difference between heating and
cooling are easy to leak after several rounds
of running, due to big deformation of sealing
parts. Therefore, we chose welding or
flange connection for connection between
pipes and fittings.

Problem 2 & solution: Safety valves for over
pressure protection are good for reactors,
pumps and pipelines. Nevertheless, when
mis-operation or emergency triggers the
safety valves, mediums will flow out from
TCU, which is not safe and a waste of money.
For such concern, we design reflux ports
with recycling pipelines.

Problem & solution: During continuous
heating, there will be explosion sound in
pipelines. We add buffer tank in our TCU to
stop this from happening.
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Control box
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Reference Pictures
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Insulation
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Reference Pictures
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Actuating unit



