RT 644

Temperature control demonstration unit
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Learning objectives/experiments

m fundamentals of control engineering

m |atest industrial control engineering
components: controllers, transducers,
actuators

m operation and parameter setting of a
multifunctional state-of-the-art digital
controller: e.g. parameter setting as P,
Pl and PID controller

m investigation of disturbance and con-
trol response

m influence of different controller para-
meters on stability and control quality

m investigation of the properties of the
open and closed contral loops

m processing of process variables using
external equipment, e.g. plotter or os-
cilloscope

m together with accessory RT 650.40:
familiarisation with and use of I&C soft-
ware

m experimental introduction to con-
trol engineering using an example
of temperature control

m construction of the system with
components commonly used in in-
dustry

m digital controller with freely se-
lectable parameters: P, I, D and
all combinations

m optional I&C software RT 650.40
via USB

This experimental unit provides a com-
prehensive experimental introduction to
the fundamentals of control engineering
using an example of temperature con-
trol.

All components are clearly laid out on a
vertical front panel. The large-format
process schematic provides an aid to
understanding.

The system comprises two water cir-
cuits. In the secondary circuit fresh wa-
ter is heated up by a heat exchanger.
The temperature is measured by a tem-
perature sensor at the fresh water out-
let. The outlet temperature of the fresh
water is controlled by the flow rate of
warm water in the primary circuit. The
primary circuit comprises an electrically
heated tank, a pump and an electromag-
netic proportional valve as the actuator.
Both circuits include rotameters. The
controller used is a state-of-the-art digit-
al industrial controller. A ball valve in the
secondary circuit enables defined dis-
turbance variables to be generated. The
controlled variable X and the manipulat-

ing variable Y can be tapped as analogue

signals at lab jacks. This enables extern-
al recording equipment, such as a plot-
ter or an oscilloscope, to be connected.

An instrumentation and control soft-
ware (RT 650.40) with interface module
(USB) is available as an accessory. This
enables the key process variables to be
represented, and control functions ex-
ecuted.
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RT 644

Temperature control demonstration unit

[1] experimental unit for control engineering experi-
ments

[2] temperature control with plate heat exchanger and
2 water circuits

[3] primary circuit with electrically heated tank, pump
control valve, rotameter

[4] secondary circuit with fresh water connection, tem-
perature transducer, rotameter

[5] ball valve to generate disturbance variables in fresh
water circuit

[6] plate heat exchanger, 30 plates

[7] control valve: electromagnetic proportional valve

[B] digital industrial controller, freely parameterisable

[9] large process schematic on front panel

1 controller, 2 thermometer, 3 control valve, 4 rotameter, 5 pump, 6 heater with thermo- [10] process variables X and Y accessible as analogue
stat, 7 tank, 8 ball valve with scale, 9 plate heat exchanger, 10 temperature sensor at fresh Signals via lab jacks

water outlet
Technical data

Tank
m stainless steel
m capacity: 15L

Heater
m power output: 2kW
m thermostat: 20..80°C

Pump, 3-stage

m power consumption: 90W
m max. flow rate: 83L/min
m max. head: Bm

Temperature sensor: Pt100: -50..400°C

2x dial-gauge thermometers (bimetal type): 0..80°C
2x rotameters: 30..320L/h

Electromagnetic proportional valve: Kvs: O,Bms/h
Digital controller, can be parameterised as P, Pl or PID
controller

Process variables as analogue signals: O...10V

Connection of external recording devices (e.g. oscillo-
scope, line recorder) via lab jacks

Process schematic
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LxWxH: 1000x500x1070mm
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—_— Required for operation

Screenshot of optional IS&C software RT 650.40: step response to change in reference vari- Fresh water connection approx. 1 OOL/h

able with PID controller (acceptable control quality)
Scope of delivery

1  experimental unit
1  set of laboratory cables
1  set of instructional material
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Optional accessories

080.65040 RT 650.40 I&C Software for RT 814 - RT 674 Series
020.30008 WP 300.09 Laboratory trolley
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