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1 Intro duc tion

The RT 050 speed con trol mo del re pre sents a
typi cal loop con trol system, as is stan dard and
 widespread in en gi nee ring.

The ac tual loop is an elec tric mo tor cou pled to a
mass flywheel. The speed of this  arran ge ment is
to be con tro l led. To si  mu la te ad di t io nal
 disturbances, a ge ne ra tor can op tio nally be
 connected to the shaft at three dif fe rent load le vels
as a con tro lla ble me cha ni cal re sis tor. Con trol
achie ved by in fluen cing the mo tor cu rrent. The
 necessary speed sig nal is ob tai ned di rectly on the
mass flywheel using an in duc ti ve sensor and
communicated as a pulse signal.

The mo del must be sup ple men ted by a se pa ra te
ex ter nal con tro ller to crea te a com ple te con trol
loop. It com mu ni ca tes with the pe rip he ral
 equipment (e.g. a PC) via a USB interface.

The most sui ta ble con trol and re gu la tion pro gram
is the as so cia ted soft wa re RT 010 - RT 060
 Principles of con trol en gi nee ring.

In con junc tion with the soft wa re, an ex ten si ve
 individual ex pe ri men tal pro gram is avai la ble for
the mo del, which in clu des the fo llo wing application 
areas:

– Influen ce of con tro ller de sign on con trol
 action and dis tur ban ce res pon se

– Sta bi lity of con trol loop

– Con tro ller op ti mi sa tion

The clear real loop mo del is clo sely re la ted to
 reality and thus aids un ders tan ding to a  grea ter
ex tent than pure com pu ter si mu la tion. The
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 processes ta king pla ce on the mo del can ea sily be
ob ser ved through the trans pa rent protective hood.

As a com pact ta ble-top mo del that does not
 require much spa ce, it is par ti cu larly sui ta ble for
 simultaneous ex pe ri ments at mul ti ple desks in the
same room.

The soft wa re’s net wor king ca pa bi lity also allows
ex ten si ve systems to be set up.

The RT 050 speed con trol mo del is not de sig ned
for in dus trial use, but is in ten ded ex clu si vely for
tea ching and trai ning purposes.
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2 Des crip tion

2.1 Equip ment la yout

2.2 Pro cess dia gram
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2.1 RT 050 Over all View

1 Elec tric mo tor

2 Speed sen sor

3 Ro tor

4 Ge ne ra tor

9 Mo tor switch

> USB plug-in con nec tion
(rear of unit)

> Mains con nec tion
(rear of unit)

5 6 7

4 3 2 1

5 Ana lo gue speed dis play

6 Ge ne ra tor sig nal lamp

7 Mo tor sig nal lamp

8 Mas ter switch

9

8

PC



2.3 Func tion

The RT 050 speed con trol mo del is used as a
sim ple loop for a con tro ller. It does not in clu de a
con tro ller it self; all con trol pro ces ses must be run
ex ter nally. The “RT 010 = RT 060 Prin ci ples of
con trol en gi nee ring” lear ning and exer ci se
 program is ideally sui ted for this purpose.

The mo del com mu ni ca tes with ex ter nal de vi ces
via a USB in ter fa ce, for which it has a plug-in
 connection on the rear.

A gear less elec tric DC mo tor (1) which di rectly
 drives a ro tor (3) is used as an ac tua tor. The speed 
is dis pla yed on the ana lo gue mea su ring
 instrument  (5). A ge ne ra tor (4) at the ot her end of
the shaft is used to pro vi de an ad di tio nal load on
the mo tor. It can be ex ter nally ac tua ted and
 connected at three dif fe rent load le vels. To do  this,
it is short-cir cui ted with three bur den re sis tors of
dif fe rent si zes. The ge ne ra tor sig nal lamp  (6)
 indicates whether the generator is operational.

The mo tor can be se pa ra ted from its ac tua tion
 signal as re qui red using the as so cia ted mo tor
switch (9). The mo tor sig nal lamp  (7) in di ca tes
whet her the mo tor is actuated.

In or der to be able to exer ci se con trol, a speed
 signal must be avai la ble. Groo ves in the face of the 
ro tor are scan ned using an in duc ti ve sen sor (2).
The speed is the re fo re avai la ble in the form of a
pul se sig nal, which is fed to an ex ter nal coun ter
(e.g. PC) via the USB connection.

NOTE: The elec tric mo tor has a res pon se
 threshold. This means that it only starts to move
when the con trol sig nal y is at least 18 - 20% of its
full fi nal value.
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2.4 Com mis sio ning

– Con nect the mo del to the mains using the
con nec ting soc ket on the rear.

– Using the USB port on the rear of the mo del,
con nect it to an ex ter nal con tro ller (e.g. PC).

– Switch on the mo del at the mas ter switch (8)

– Switch on the mo tor switch (9)

The mo del is now ready for use.

Shut ting down

To shut down, the mo del only needs to be swit ched 
off at the mas ter switch.

The mo del should be dis con nec ted from the mains 
if it will not be used for a long pe riod of time.

The unit is main te nan ce free and does not re qui re
any ad di tio nal ser vi cing.
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3 Safety

3.1 Health haz ards

DAN GER! Cau tion when mak ing changes to
the elec tri cal com po nents in the sys tem! There 
is a risk of elec tric shock.

Do not open the hous ing of the unit. Dis con nect the 
mains con nec tor prior to any nec es sary work.

Only have work per formed by suit ably qual i fied
per son nel.

Pro tect the unit from mois ture and damp ness.

DAN GER! Never op er ate the unit with out a
 correctly in stalled earth wire. Non-com pli ance
with this re quire ment means that the op er a tor and
the unit are no lon ger ad e quately pro tected.

CAU TION!  Mov ing parts

There is a risk of se ri ous in ju ries.

Do not touch the ro tor dur ing op er a tion. Do not
 operate the unit with out the pro tec tive hood.

3.2 Haz ards for Equip ment and Func tion

CAU TION! Do not ob struct or block the ro tor. This
can cause dam age to the unit.

CAU TION!  Risk of cor ro sion

Pro tect the unit from mois ture and damp ness.
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4 Ap pen dix

4.1 Tech ni cal data

L x W x H: 600 x 410 x 310 mm

Weight: approx. 15 kg

Mains sup ply: 230 V , ~50 Hz

Op tional al ter na tives, see rat ing plate

Elec tric mo tor

Type: DC mo tor, con tin u ously ex cited

Me chan i cal power: ~ 9 W

Op er at ing volt age: DC 6 ... 24 V

Nom i nal volt age: 12 V

Speed: max. 5700 rpm

Nom i nal speed: 5000 rpm

Torque: ~0,017 Nm

Re sponse thresh old: (y) = min. 18 %

( ~ 2,0 V)

Speed sen sor

Type: In duc tive prox im ity switch

Out put sig nal: Pulse

PC com mu ni ca tion USB

4.2 Items sup plied

1 Com plete model

1 USB ca ble

1 Mains ca ble

1 Op er at ing in struc tions
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