Thermodynamics Applied Thermodynamics

3.6.04-01/15  Stirling engine

=> First and second law
of thermodynamics

=> Reversible cycles

=> Isochoric and isothermal
changes

=> Gas laws

=> Efficiency

=> Stirling engine

=> Conversion of heat
=> Thermal pump

Principle:

The Stirling engine is submitted to a
load by means of an adjustable
torque meter, or by a coupled gener-
ator. Rotation frequency and tem-
perature changes of the Stirling
engine are observed. Effective
mechanical energy and power, as
well as effective electrical power, are
assessed as a function of rotation
frequency. The amount of energy

Set-up of experiment P2360415 with Cobra3 OMEIEY B0 WK BT Gl G 1

Whatyouneed: e e

Experiment P2360415 with Cobra3

Experiment P2360401 with oscilloscope — | S "_""*--5_‘

Stirling motor, transparent 0437200 1 1 H

Motor/Generator unit 0437201 1 1 S e

Torque meter 0437202 1 1 5 = b

Chimney for Stirling engine 0437204 1 1 \"\

Meter for Stirling engine, pvnT 0437197 1 1 ™

Sensor unit pVn for Stirling engine 0437100 1 1 i \x

Syringe 20 ml, Luer, 10 pcs 02591.03 1 o - B

Rheostats, 330 @, 1.0 A 06116.02 1 \ 1"*.

Digital multimeter 2010 07128.00 2 \

Connecting cable, 4 mm plug, 32 A, red, / =50 cm 0736101 2 ’ ‘-—‘_____',/

Connecting cable, 4 mm plug, 32 A, blue, /=50 cm  07361.04 3 " T T -

Oscilloscope 30 MHz, 2 channels 1145995 1

Screened cable, BNC, / = 750 mm 0754211 2 2 . o

Thermocouple NiCr-Ni, sheathed 1361501 2 2 Pressureasa function of Volume for the Stirling process.

Cylinder, PP, 50 ml 3662801 1

Denatured alcohol (Spirit forburning), 2000 ml 3115070 1 1

Adapter BNC socket/4 mm plug pair 07542.27 2 determined with the assistance of

Cobra3 BASIC-UNIT 12150.00 1 the py diagram. The efficiency of the

Power supply 12V/2A 12151.99 1 Stirling engine can be estimated.

Data cable 2 x SUB-D, plug/socket, 9 pole 14602.00 1

Software Cobra3 Universal recorder 14504.61 1

PC, Windows® 95 or higher Tasks:

Optional accessories for solar motor work 1. Determination of the burner's 4. Assessment of the mechanical

Accessories f. solar motor work 0437203 1 thermal efficiency work per revolution, and calcula-

Support base -PASS- 0200555 1 2. Calibration of the sensor unit tion of thfe mec_:hani:c:al Eower out-

Extension coupling, hinged 02045.00 1 ; put as a function of the rotation

Support rod, stainl. steel, / = 500 mm 0203200 1 > gf;ﬁﬂ'fgéoﬂy%eﬂ;gitﬁ;al tﬁrr:)ng% frequency, with the assistance of
. . N the torque meter.

Optional accessories for heat pump work determination of the cycle area on .

Power supply 1350593 1 the oscilloscope screen, using O Assessment of the electric power

transparent paper and coordinate ~ OUtput as a function of the rota-

paper. tion frequency.
6. Efficiency assessment.
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