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Chapter48hapterapter

Objective: After studying this chapter, you will be able to diagnose common cooling system problems and 
recognize their symptoms.

Cooling System Problem Diagnosis
 1. Name three questions to ask a vehicle owner when gathering information about a troubled vehicle.

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 2. Many on-board diagnostic systems will trip  _________________________________________________
a(n) _____ when certain cooling-related circuits 
are operating or seem to be operating out of range.

 3. Name at least four cooling system functions that are often monitored by an OBD II system.

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 _______________________________________________________________________________________________________

 4. A cooling system _____ will help you decide which  _________________________________________________
tests and repairs are needed and should be used 
when problems are diffi cult to locate and correct.

Cooling System Testing, 
Maintenance, and Repair



Copyright Goodheart-Willcox Co., Inc. May not be reproduced or posted to a publicly accessible website.

294 Modern Automotive Technology Workbook

 5. What troubles should be checked for in a visual inspection of a cooling system?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

Cooling System Problems
 6. Name the three categories of cooling system problems.

  _______________________________________________________________________________________________________

 7. How can an external coolant leak problem be recognized?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 8. Why is it unsafe to remove a radiator cap when the engine is hot?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 9. A combustion leak test checks for the presence of   _________________________________________________
combustion gases in the _____.

 10. If combustion leakage is indicated, short out _____ one  _________________________________________________
at a time.

 11. What does a milky white solution found in the engine oil or in valve covers indicate?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 12. A(n) _____ test should be performed when signs point  _________________________________________________
to a blown head gasket, cracked block, or cracked 
cylinder head.

 13. How does a cooling system pressure test work?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 14. A(n) _____ is a hand-operated air pump used to   _________________________________________________
pressurize the cooling system for leak detection.
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 15. Label the illustration showing a cooling system being checked for combustion gas.

C

D

E

F

B

A

(A) _____________________________________________

(B)  _____________________________________________

(C) _____________________________________________

(D) _____________________________________________

(E)  _____________________________________________

(F)  _____________________________________________

 16. What could happen if too much pressure is pumped into the cooling system?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 17. A radiator _____ test measures the cap opening  _________________________________________________
pressure and checks the condition of the sealing 
washer.

 18. Low coolant level, rust or scale, loose fan belt,  _________________________________________________
collapsed lower hose, and ice in coolant are some 
common causes of _____.

 19. What indicates overcooling?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 20. Name three causes of cooling system overcooling.

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________
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Water Pump Service
________  21. A bad water pump may _____.

(A) fail to circulate coolant
(B) produce a grinding sound
(C) leak coolant
(D) All of the above.

 22. What are two common reasons for pump failure?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 23. How should you check for worn water pump bearings?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 24. A(n) _____ can be used to listen for worn, noisy water  _________________________________________________
pump bearings.

 25. Why are few water pumps rebuilt?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 26. When installing a water pump gasket, use an approved  _________________________________________________
_____ to adhere the new gasket to the pump.

Thermostat Service
________  27. A stuck thermostat can cause engine _____.

(A) overcooling
(B) overheating
(C) Both A and B.
(D) Neither A nor B.

 28. How can you use a digital thermometer to check part temperatures and cooling system operation?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________
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 29. Label the parts relating to thermostat replacement.

B

A

D

E

F

C

G

H

(A) _____________________________________________

(B)  _____________________________________________

(C) _____________________________________________

(D) _____________________________________________

(E)  _____________________________________________

(F)  _____________________________________________

(G) _____________________________________________

(H) _____________________________________________

________  30. The thermostat and housing are normally located on the _____ of the engine.
(A) top
(B) side
(C) Either A or B.
(D) Neither A nor B.

 31. With some engine designs, a rubber thermostat   _________________________________________________
housing _____ is used instead of a gasket.

________  32. A(n) _____ is sometimes provided to help remove trapped air when refi lling the cooling system.
(A) bleed valve
(B) freeze plug
(C) refractometer
(D) fl ushing

 33. An area in the engine suffering from a buildup of   _________________________________________________
combustion heat is a(n) _____.

Cooling System Hose Service
 34. What is the most common cause of hose hardening?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 35. What should be done with radiator and heater hoses that have surface cracks?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

Freeze Plug Service
 36. Engine freeze plugs are (thinner, thicker) _____ than   _________________________________________________

the metal in the engine block and will rust through 
before the other engine parts.
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 37. Why are expansion freeze plugs used?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

Radiator Service
 38. The radiator in some late-model vehicles is designed  _________________________________________________

to be (rebuilt, replaced) _____ rather than   
_________________________________________________(rebuilt, replaced) _____.

 39. What is the fi rst step in removing a radiator?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 40. Most shops do not repair _____ radiators.  _________________________________________________

Engine Fan Service
 41. What problems can a faulty engine cooling fan cause?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

________  42. Most electric cooling fans are controlled by a heat-sensitive switch located in any one of these 
places except the _____.
(A) engine block
(B) thermostat housing
(C) radiator
(D) cylinder head

 43. When testing an electric cooling fan, verify that the   _________________________________________________
ignition key is in the _____ position.

 44. What happens with a loose belt?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 45. Why is an overtightened belt a problem?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________
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 46. How should you test a thermostatic fan clutch?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

Coolant Service
 47. When should coolant be changed?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 48. After prolonged use, coolant will break down and  _________________________________________________
lose its _____ preventative properties.

 49. Describe how to perform a visual coolant inspection.

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 50. You can measure how _____ the solution is by   _________________________________________________
performing a coolant voltage test.

 51. When testing coolant voltage, if the solution  _________________________________________________
generates a voltage above _____ volts, the antifreeze 
mixture should be drained and replaced.

 52. To measure the freezing point of the cooling system   _________________________________________________
antifreeze  solution, use a cooling system _____.

 53. What is the most common reason for cracked blocks and cylinder heads?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 54. How is a refractometer used as a coolant strength measuring device?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________
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________  55. If the lowest normal temperature for the area is –10°F, the coolant should test to _____.
(A) –10°F
(B) –20°F
(C) –30°F
(D) –40°F

 56. Coolant _____ can be used to check coolant strength   _________________________________________________
and pH level.

Flushing a Cooling System
 57. Why is rust bad for a cooling system?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 58. What effect does fl ushing have on a cooling system?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 59. Describe the process of reverse fl ushing.

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

Temperature Gauge Service
 60. What is an indication of a defective temperature gauge?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 61. What should happen when the temperature gauge sending unit wire is grounded?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 62. A gauge tester is a special testing device with a(n) _____. _________________________________________________
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 63. How do you test a temperature indicating light?

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

 64. Instead of a belt-driving water pump, hybrid cooling  _________________________________________________
systems use a small _____ water pump to circulate 
antifreeze through the HV battery heat exchanger.

 65. List three things a technician should check when diagnosing a hybrid cooling system.

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________

  _______________________________________________________________________________________________________
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