OBIEG TERMODYNAMICZNY CIEPLO

Straty wskutek tarcia w silniku na gorace powietrze
(okreslanie wartosci kalorycznej) (P2.6.2.1)

When the hot-air engine is operated as a heat engine, each engine
cycle withdraws the amount of heat Q1 from reservoir 1, generates
the mechanical work W and transfers the difference Q 2= Q1- W to
reservoir 2. The hot-air engine can also be made to function as a
refrigerating machine while operated in the same rotational direction
by externally applying the mechanical work W. In both cases, the

388 182 Silnik na gorace powietrze 1 1 1 work WF converted into heat in each cycle through the friction of the
p—— ¥ hd : prap— - g . . piston in the cylinder must be taken into consideration.
cesoria do pomfarn mocy dla sfinlka na gorace powielrze In order to determine the work of friction WF in the experiment
34735 Silnik do badan, 60 W 1 1 P2.6.2.1, the temperature increase DTF in the cooling water is meas-
34736 st sEmrERd el bEdEED 7 ] ure:d while the.hot—alr engine is driven using an electric motor and the
cylinder head is open.
575 471 Miernik czasu § 1 1 1 The experiment P2.6.2.2 determines the efficiency
337 46 Fotokomérka 11 |1
501 16 Kabel wielozytowy, 6-biegunowy , 1.5 m 1 1 1
31317 Stoper I, 60 s/0,2 s 1 1 1 w
382 35 Termometr, -10 ... +50 °C/0.1 K 1 1 1 n= W+ Q2
300 02 Statyw, o ksztatcie V, 20 cm 1 2 1 . . . .
L of the hot-air engine as a heat engine. The mechanical work W ex-

300 41 Pret do statywu 25 cm, 12 mm @ 11 (1 erted on the axle in each cycle can be calculated using the external
590 06 Plastikowa zlewka, 1000 ml i torque N of a dynamometrical brake which brakes the hot-air engine

. i to a speed f. The amount of heat Q2 given off corresponds to a tem-
LD e Z e, T2 | perature increase DT in the cooling water.
521 231 Zasilacz niskiego napiecia PR T T The experiment P2.6.2.3 determines the efficiency
667 194 Rurka silikonowa, 7 x 1.5 mm, 1 m 2* 2* 2*
604 313 Zbiornik o szerokim otworze, 10 | 1* 1* 1* n= Q2
562 11 Rdzen w ksztalcie litery-U z jarzmem 1 Q-
562 121 Uchwyt mocujacy z zaciskiem sprezynowym 1 of the hot-air engine as a refrigerating machine. Here, the hot-air en-
562 21 Cewka (gléwna) 0 500-set zwojach 1 gine with chsed cylinder heaq is dnvep using an electrlc motor gnd

- - Q1 is determined as the electrical heating energy required to main-

56218 Cewka o 50-ciu zwojach 1 tain the cylinder head at the ambient temperature
531 120 Miernik uniwersalny LDanalog 20 1 1
531 130 Miernik uniwersalny LDanalog 30 1 1
314 141 Precyzyjny dynamometr, 1.0 N 1
300 42 Pret do statywu 47 cm, 12 mm @ 1
300 51 Pret do statywu, pod kontem prostym 1
301 01 Uchwyt Leybolda 2 501 33 Przewéd przytaczeniowy 100 cm, czamy 3 3
342 61 Ciezarki, 50 g kazdy, zestaw 12 szt 1 52135 Transformator zmiennego, niskiego napigcia S 1
501 45 Kabel, 50 cm, czerwono/niebieski, para 1 1 *dodatkowo zalecane

84 PHYSICS EXPERIMENTS WWW.LD-DIDACTIC.COM Ll: LD HDACTIC



CIEPLO

Wykres pracy silnika na gorace powietrze

jako silnika cieplnego. Rejestracja i analiza za pomocg CASSY (P2.6.2.4)
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Silnik na gorace powietrze

Rdzen w ksztalcie litery-U

Uchwyt mocujacy z zaciskiem sprezynowym

Cewka (gtéwna) o 500-set zwojach
Cewka o0 50-ciu zwojach

Czujnik -CASSY 2

CASSY Lab 2

Obrotowy czujnik ruchu S
Czujnik cisnienia S, +2000 hPa
Zytka, komplet 2 szt.

Sprezyna spiralna 25 N/m, 2 szt.
Przewdéd do podtgczenia, 100 cm, czarny
Pompa zanurzeniowa, 12 V
Zasilacz niskiego napiecia

Rurka silikonowa, 7 x 1.5 mm, 1 m
Zbiornik z szerokim otworem 10|

Dodatkowo wymagane:
Komputer PC z Windows XP/Vista/7

*dodatkowo zalecane
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Thermodynamic cycles are often described as a closed curve in a pV
diagram (p: pressure, V: volume). The work added to or withdrawn
from the system (depending on the direction of rotation) corresponds
to the area enclosed by the curve.

In the experiment P2.6.2.4, the pV diagram of the hot air engine as
a heat engine is recorded using the computer-assisted measured
value recording system CASSY. The pressure sensor measures the
pressure p in the cylinder and a displacement sensor measures the
position s, from which the volume is calculated, as a function of the
time t. The measured values are displayed on the screen directly in
a pV diagram. In the further evaluation, the mechanical work per-
formed as piston friction per cycle

W=-+p-dv
and from this the mechanical power
P=W-f

f : no-load speed

are calculated and plotted in a graph as a function of the no-load
speed.
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