6-15
6-45 The cooling effect and the COP of a refrigerator are given. The power input to the refrigerator is to be determined.
Assumptions The refrigerator operates steadily. Reservoir

Analysis Rearranging the definition of the refrigerator coefficient of
performance and applying the result to this refrigerator gives

W = Qu _25000kIh( Th ), o
N~ COoP, 160 | 3600s

Reservoir

6-46 The COP and the power consumption of a refrigerator are given. The time it will take to cool 5 watermelons is to be
determined.

Assumptions 1 The refrigerator operates steadily. 2 The heat gain of the refrigerator through its walls, door, etc. is
negligible. 3 The watermelons are the only items in the refrigerator to be cooled.

Properties The specific heat of watermelons is given to be ¢ = 4.2 kJ/kg.°C.

Analysis The total amount of heat that needs to be removed from the watermelons is
Q= (mCAT )watermelons =5x (10 kg)(4'2 kJ/kg - OC)(ZO _S)OC = 2520k
The rate at which this refrigerator removes heat is

QL = (COPg Woegin )= (2.5)0.45 kW) =1.125 kw 450 W
COP=25

cool space

That is, this refrigerator can remove 1.125 kJ of heat per second. Thus the time
required to remove 2520 kJ of heat is

QL 2520k

—=—————=2240 s =37.3 min
Q. 1.125kl/s

At

This answer is optimistic since the refrigerated space will gain some heat during this process from the surrounding air,
which will increase the work load. Thus, in reality, it will take longer to cool the watermelons.

PROPRIETARY MATERIAL. © 2011 The McGraw-Hill Companies, Inc. Limited distribution permitted only to teachers and educators for course
preparation. If you are a student using this Manual, you are using it without permission.




