CMGT 235 - Electrical and Mechanical Systems

Department of Construction Management & California State University, Chico

Exam #1 — 1 point each answer except where indicated

Name: Answers

5 pis 1. If you have a six-inch thick, R — 19 fiberglass insulation batt that measures 2 ft x & ft and one side of the
batt is 20°F and the other side is 70°F, what is the total heat loss through the batt?
\ \
=— =z — = 0,05
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5pts 2. Calculate the total R-value of the wall.
outside air surface (winter) 0.17
— = 0.8 R = 4y
& = . Totad

= R- 1.32 sheathing 1,32

= R- 11 insulation '1.00

‘ = 1/2"gypson 0.45

= *—— inside air surface

0. ¥

5 pts 3. If the wall in problem ;is 40 ft long and 9 ft. high what is the heat loss through the wall for an indoor
winter design temperature of 70°F and an outside temperature of 23°F?

U:—-L‘ 10,07
R= Ux Ax AT |4 4y
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0.07% 360 > x Y7°F
/= 0.0693



5 pts 4. Determine the total heat loss due to infiltration for a house that is 1678 ft?, 9 ft high with an infiltration
rate of 0.38 ACH and 13 CFM due to a fireplace for an indoor winter design temperature of 70°F and an
outside temperature of 23°F.
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5 pts 5. A60-gal hot water tank is installed in a residential garage where the temperature is 37°F. The tank has
been off for several days. How many kW of electricity will be needed to raise the water temperature to
120°F?

A= éO;MX 2.351b X I1BM » [p0°F-27°F)
%‘L/e /L’OF

= 4/,55’3 B+u

Electmely = #5973 6T % K = (2.2 kw
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5 pts 6. Ifaductis 18-inches by 2 feet and the average measured air velocity is 130 feet per minute, what is the

resulting flow rate?

= [.5f4 x 244+ x 130 {4+

——

o

= 290 €FM

0,38 ACH X | I/MMVU?, )f+) + I3 ¢FHA = | 09 cFr



5 pts 7. How much heat (Btu) is produced by a 150-W light bulb that is on for 10-hours?
P=1S0W X 10 hre = 1SooWwW = |LLSskW

Q= l.skw % 3414 B+ = 5)2) RTU

5 pts 8. If the lighting load for a 25,000 SF building is estimated at 0.8 W/SF, what will be the resulting heat
generated by lighting in units of MBtu for one full year of lights on 24 hour per day?

P= 25000 sF x O.?W/SF = 20,000 W =20KW

= Z0kwW X 365 Aa«j X a¥hr = 173 200 RW/;:"L

g ) Yr

5 pts If the electric power being used by the building is provided by a coal fired plant and the plant produces
2.4 b of CO, per kWh. How much CO, will be liberated to the atmosphere due directly to the lighting
operation in the building?

a: '75"!2(}0 "”'_‘3 X 3’?”4 ic:i;: e S qg M STL

Co, = 2#_{2' x 175,200 kW _ 420,440 lb/
ew N

5 pts 9. A 100 ft? concrete wall 8 in thick is at a temperature of 65°F. If after prolonged exposure to sunlight the
concrete wall is storing 66,000 Btu, what is the temperature of the concrete wall?

(= MAC = AT
s ¥ 4 = 3
\/c= 100 $4 = % e =07 4
W = 674432 » 14¢ b/, 3 = ToHE b

Q= 9648 ¢ 0,21 B x (T— es°F)
‘b °F
T-650F = ©6,000R = 33°

T649 o X 0,2

T= 6sF+ 33°
3 = 9% °F
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One Thermisequalto_ | 00, DO D Btu.

ASHRAE Standard S 2.2 helps you to select an air filter.

ASHRAE Standard 6 2. | presents recommendations pertaining to ventilation, or the amount of
outdoor air introduced into a given area.

ASHRAE Standard _ 5 5 links +em il and_humid ?L“I together to
provide a measure of thermal comfort. <

How many tons of air conditioner are needed to produce 54,000 BTUH?
— - h
= 54,000 B = U & 4ons
| 2, 000

What two main factors affect our sense of thermal comfort?
1. Tempera re

2. Relahve /%)m'w’/fj

Using the Psychrometric chart find the characteristics of an air/water vapor mixture and complete the

following table:
Characteristic Case 1 Case 2
Dry-bulb temperature 75°F 95°F
Relative Humidity 50% 53 %
Wet-bulb temperature 03 °F 80°F
Humidity &5 grains/lb | \32 grains/lb
Vapor Pressure .45 InHg .97 InHg
Dew point 55 °F 75 °F
Enthalpy 2% BTU/Ib Y4 BTU/Ib
Specific volume 13,7 fé/lb] 14 % ft}/lb

If you have a wet bulb temperature of 65 degrees and 30 BTU/Ib Enthalpy what is the dry bulb
temperature?

NO aANsS. Both e oen e Sanae Line
Find the Relative Humidity of an air/water vapor mixture at 70°F dry bulb and 50°F wet bulb.
207,
How much heat is required to vaporize five gallons of water?

Q= a0 B o Sogd x 834 = Yp Y4uq BTY
o &£



5 pts 20. A room measures 9' x 12' x 8', and 1.5 ACH are expected. Find the outdoor air CFM for the room.

CFM= ACH*V _ |5 x (9x3%8) - 216 CFM
60 éo

6 pts 21. Estimate infiltration and ventilation air quantities for a 10,000 sq. ft. school classroom building built in
1954. The conditioned space is 12 feet high, and the total population is 320 students and teachers.

Infiltration CFM.
1.5 ACH in winter

CFM= ACHXY = 15 x (10,000 ¥12) = zepp ceM
eo
éo

1.0 ACH in summer

CFM = 1.0 *X(10,000%2) = 2000 cFr
o

Ventilation CFM. Estimate 15 CFM per person.

cFH =15 cFM . 220 = W00 cFm
rnSor

5 pts 22. Find the heat loss through a 200 sq. ft window if its U value is 1.1, the indoor temperature is 70°F and
the outdoor temperature is 10°F.

&:U)(AX AT

I.| x 200 %+ » (70"4‘40“# )

(

= |3 200 BRTVH



5 pts 23. A building has an expected infiltration rate of 400 CFM. Find the BTUH heat loss when the indoor
temperature is 70°F and the outdoor temperature is -10°F.

Q= 1.0% x cFM x AT
= Lot ®x 400 x (70°F==10°F)

= 24560 BTULH

4 pts 24. An exterior wall is made up of 8" of stone (R= 0.08 per inch), 3" of foamed-in-place polyurethane, and

0.75" Plywood, and 5/8" gypsum board. Determine the total R-value and U-Factor for the wall. Use the
lookup table provided in class. Assume winter.

Component - ~ R-Value
Wall — Outside Air Film ©,17
8" stone 0.04%
3" foamed-in-place polyurethane | ¢ 75
%" plywood 0,a43%
5/8" gypsum board 0.56
Inside Air Film O %
Total Wall Assembly R-Value 21,773
U-Factor 0.046




