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Chapter (6)

SECOND LAW OF 
THERMODYNAMICS

Thermodynamics: An Engineering Approach, 6th Edition
Yunus A. Cengel, Michael A. Boles

McGraw-Hill, 2008
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Heat Pumps
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Example (6-17)

?=LQ&
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Example (6-19)

kJWnet 200=

kJQH 500=

?=LQ&
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Example (6-21)- Homework

?=thη
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Example (6-22)

380 cmgFuel .=ρ

?=thη
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Example (6-28)

%32=η

300 MW
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Refrigerators and Heat 

Pumps
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Example (6-40)

hkJQH 15090=&

Find COP?
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Example (6-41)-Homework

kW2
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Example (6-47)

Determine the power of Air-
conditioner?

Time to cool the house from 32C to 20C is 15 min.

kgmair 800=

Given:
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kgkJQL 00015,=&

kgkJQH 00022,=&

Example (6-50)
COP=?
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Example (6-55)

1. Find COP of the heat 
pump?

2. Heat of absorption 
from the outside air?

kWW

skgm

Comp 21

0180
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Example (6-56)-Homework
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Carnot Heat 
Engines
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Example (6-81)-Homework
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Example (6-83)

Investigate this heat engine?
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Carnot
Refrigerator and 

Heat Pumps



12/9/2010 Dr. MUNZER EBAID
23

Example (6-94)

Determine the rate of cooling?



12/9/2010 Dr. MUNZER EBAID
24

Example (6-99)-Homework

CTGiven L
o2=
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Example (6-105)
1.  Determine the heat pump ran on that day?

2. Total heating cost?

3. Heating cost for the same day if resistance 
heating is used?

Carnot Heat 
Pump?
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THE END
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