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Exercise 56.

At TO .
l=Ilg—1a
At TO + AT .
[ = lB + OéBlBAT — lA — OéAlAAT = lB — lA + (OéBlB — lAOzA)AT
Constraint: 61
lqaq 20cm-16.8-107 K
aplp = aala B= 12'0_10_6% cm
Exercise 57.
(a) Heat flow rate:
: AT
(b) Thermal gradient (temperature difference per length):
AT 100 K K
= T 502
l 2m m
(¢) Thermal resistance:
l 2
- - —16.3 —

M 300 W (0.01 m)?



Exercise 58.

Since the main ingredient of tea is water, we assume a specific heat capacity of ¢, = 4182 kgLK The

specific heat capacity of glass is cgqss = 710 ke K- The mass of the tea can be calculated from the

density and the volume:
m = pm,o -V =0.2kg

By using the conservation of energy, we can state that:
heat dissipation of the tea = heat absorption of the cup

MieaCrea((95 K + 273.15 K) — T) = meupCytass (T — (20 K + 273.15 K))

Here, T' is the unknown temperature. We solve the equation for 7" and we obtain:

0.2Kg - Creq - 368.15 K + 0.15 Kg - Cgass - 203.15 K = 0.15 kg - Cgrass - T + 0.2 kg - Croq - T

 0.2Kkg - Creq - 368.15 K + 0.15 kg - cyrqss - 293.15 K

T
0.15 kg * Cglass + 0.2 kg * Ctea

=359.7TK =286.5°C

Exercise 59.

The absorbed heat energy @) is given by:

Q = mcAT
by using 50 1/h, we obtain:
dQ  d(mewAT) dm J 501 J
T _AmwaL) _ AT 182 7K. — 406.6 ~ = 406.
dt dt WL 2 K TR gg0ps - 060 =460 W

Exercise 60.

(a) Here, the ideal gas law pV = nRT can be used. From T} = T, follows p;V; = poVa. This
results in:
Va_p

— = =20
Vi pe

(b) From pV7 = constant follows:
Vi =paVy

therefore
Va _ (Zﬂ

1 1
—= = T =216 = 1.52
Vi p2>



