PROBLEM 1.27

KNOWN: Upper temperature set point, Tet, Of a bimetallic switch and convection heat
transfer coefficient between clothes dryer air and exposed surface of switch.

FIND: Electrical power for heater to maintain Tget When air temperature is T, = 50°C.
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ASSUMPTIONS: (1) Steady-state conditions, (2) Electrical heater is perfectly insulated

from dryer wall, (3) Heater and switch are isothermal at Tggt, (4) Negligible heat transfer from
sides of heater or switch, (5) Switch surface, Ag, loses heat only by convection.

ANALYSIS: Define a control volume around the bimetallic switch which experiences heat
input from the heater and convection heat transfer to the dryer air. That is,

Ein -Eout =0

delec - MAs (Tset — Teo ) =0.
The electrical power required is,

delec = MAs (Tset —Too)

Qelec = 25 W/im? -K x30x10"® m2 (70-50)Kk=15 mw. <

COMMENTS: (1) This type of controller can achieve variable operating air temperatures
with a single set-point, inexpensive, bimetallic-thermostatic switch by adjusting power levels
to the heater.

(2) Will the heater power requirement increase or decrease if the insulation pad is other than
perfect?



