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AEE CEM Exam Syllabus Topics:

Section Objectives
- Energy cost analysis and tariff structures
Energy Accounting and Economics - Energy budgeting and benchmarking
- Life-cycle cost analysis and financial evaluation
- Power factor correction
Electrical Systens - Motors and drives efficiency
- Electrical distribution systems

Sustainable energy management practices

Rencwable Fnergy and Sustainabilty _ Renewable energy integration
- HVAC systems and optimization

Mechanical and Thermal Systems - Boilers, steam systens, and thermal distribution
- Compressed air systems

- Energy audit levels and procedures
Energy Audits and Management - Energy management planning
- Data collection and analysis methods
- Lighting efficiency improvement strategies

Lighting Systers - Lighting technologies and controls
o - Energy savings calculation methods
Measurement and Verification - M&V principles and protocols
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AEE Certified Energy Manager (CEM) 32 X CEM &4 5% 5 /2 (Q42-Q47):

R #42
A hot-water boiler has a cut-in set point of 65°C on the hot water supply temperature and a differential set point of 10°C. What is
the hot-water supply temperature that causes the boiler to turn off?

A. 65°C
B. It depends on the return water temperature
C.55°C
D. 75°C
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HH #43

A concentrating solar thermal system collects 5 GJ/h of thermal heat, which is delivered to a 94% efficient hot water generator. The
hot water generator is used to raise the water tenperature from 15°C to 65°C. The specific heat of water (Cp) is 4.2 kJ/kg-°C.
‘What flow rate (liter/second) of hot water can be delivered from the hot water generator?

A. 4.2 liter/second
B. 6.2 liter/second
C. 12.0 liter/second
D. 9.2 liter/second

IEf#: D
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Step 1: Compute Useful Thermal Energy Output
Given:

* Solar system delivers 5 GJ/h

* Hot water generator efficiency = 94%
Uselul Energy Ouiput = § = 0.94 = 4.7 GJ/h

Step 2: Compute Energy Required to Heat Water

» Specific heat (Cp) = 4.2 kifkg-*C

* Temperature rise {AT) = 85°C - 15°C = 50°C
Q=m=xCpx AT

Since we need flow rate (liters/second), we rearrange for m:

o

m = =—

Crp = &I
7% 1
G 1.2 = 50
1.7 = 10"
N = ——
210
mo= 22 380,952 g/h = 22,381 kg/h
Step 3: Conwvert to Liters per Second
* 1kg of water = 1 liter
22,381
22 AR 1./ a?l./s

Thus, the corract answer is C. 9.2 lite 980

B #44
In a PID control system, what is the purpose of the Proportional Gain?

e A Senses high load rate
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¢ B. Reduces/eliminates offset
e C. Control point
¢ D. Reacts to change

IEf#: D

HMA #45

Natural gas costs $4.80/GJ. How much does it cost to heat 500 liters of water from 18°C to 50°C using a natural gas water heater
with an efficiency of 85%? [The efficiency and fuel price are both based on HHV.

The specific heat of water (C) is 4.2 kl/kg-°C.]

A $0.38
B. §1.44
C.$0.25
D. $0.76
E. $1.25

Ef#: D

fEE

To calculate the cost of heating water using natural gas:
Step 1: Conmpute Energy Required to Heat the Water
Given:

* Mass of water = 500 L= 500 kg

* Temperature rise (#T) = 50°C - 18°C =32°C

* Specific heat of water (Cp) = 4.2 kl/kg-°C

Energy Required (Q)=mxCpx#T

=500%4.2x32

=67,200 kJ=67.2 MJ

Step 2: Convert Energy Requirement to GJ

67.2 MJ = 0.0672 Gd

Step 3: Adjust for Water Heater Efficiency (85%)

0.0672 .
Input Energy Reguired = = 0.0791 GJ
0.85

.

«L3ed
Step 4: Compute Cost

Total Cost = 0.0791 x 4.80 = 0.76 USD
T
Thus, the correct aad S = 07 CER'

~ f

HMA #46

A cooling tower is delivering water to a chilled-water plant. The cooling tower outlet temperature has a 6°C approach temperature
to the ambient air, wet-bulb temperature. The outside air conditions are 20°C dry bulb,

60% relative humidity. Using the psychrometric chart, at what temperature can the cooling tower deliver water to the chilled-water
plant?

A 21°C
B. 17°C
C.13°C
D. 25°C
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B #47
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