~GR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: V }J >/ O

You must clearly show your work to receive credit. Do not unstaple. Five equally weighted problems.

Problem 1. Use interpolation on the Toyah, TX, harvest contour graph to estimate the cted

daily kWh prodyced by a 1kW-rated photovoltaic (PV) array. The array has fixed tilt £ 45° And
azimuth @o help, contour boundaries are shown in the narrow text box near the top.

* Show the point on the graph that corresponds to your PV array, and
¢ Justify your interpolated kWh per kW result,

Predicted PV Performance at Toyah, Daily kWh per kW installed, Last Half of
January 2012
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cGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: (<\ 4
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 1. Use interpolation on the Toyah, TX, harvest contour graph to estimate the expested
daily kWh,gfoduced by a 1kW-rated photovoltaic (PV) array. The array has fixed tilt/ SO:yd
azimuth/=240°. Jo help, contour boundaries are shown in the narrow text box nearthetop.

the point on the graph that corresponds to your PV array, and
* Justify your interpolated kWh per kW result.

Predicted PV Performance at Toyah, Daily kWh per kW Installed, Last Half of
ary 2012
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: %\\t’; jl (67

You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 1. Use interpolation on the Toyah, TX, harvest contour graph to estimate th cted
daily kWh produved by a 1kW-rated photovoltaic (PV) array. The array has fixed tilf = 30°,And
azimuth o help, contour boundaries are shown in the narrow text box nearthe top.

* Show the point on the graph that corresponds to your PV array, and
e Justify your interpolated kWh per kW result.

Predicted PV Performance at Toyah, Daily kWh per kW Installed, Last Half of
2012
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R1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: Z:'”' j
must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 1. Use interpolation on the Toyah, TX, harvest contour graph to estimate t

daily kWh groduced by a 1kW-rated photovoltaic (PV) array. The array has fixed tilt
azimuth %W To help, contour boundaries are shown in the narrow text box near the top.

e Show the point on the graph that corresponds to your PV array, and
e Justify your interpolated kWh per kW result.

Predicted PV Performance at Toyah, Daily kWh per kW Installed, Last Half of
January 2012
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: (a)
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

APPLIANCE WATTS HOURS/DAY ‘WATT HOURS/DAY
Microwave oven average size 11260: 1/4 315
Microwave, small, with timer knob 900 /4 225
Food blender or processor 200 1/20 10
Toaster 1200 110 120
Clothes washer standard 700 374 525
Clothes washer 200 3/4 150
Yacuum Cleaner 550 1/4 138
Electric blanket 180 4 720

‘DC power bed-warmer 60 4 240,
Refrigerator/freezer, standard 1500

[Small apartment refrigerator 4cu. ft. 945 |
12/24 volt RY NovaKool 4 cu. ft. with added insulation 300
10 cu. ft. freezer, standard 7 1000
Window air conditioner smallest 660 6 4000 ?“4_5/
Ceiling fan AC 60 6 360
Ceiling fan 12/24 volt DC 5:20 6 0- 120 b
Water well pump 120 volt AC 100 gal/day 1000 VE] 350 O
Water well pump DC, 100 gal/day 100 1 100 ‘{' Z
Standard 60 watt light (not recommended) 60 4 240 é@

[ Compact fluorescent bulbs equal to 60 wattls 4 60 | —_a
Computer 100 4 400 /‘f’ 8 5 WH/J%
HP laser jet printer in operation 90. 1/4 23
19" color TV 85 3 255
32"ICD TV 140 3 20 ] — /,4’85 kw H’/o//)?,
Satellite receiver 20 3 60
Quality stereo 40 4 160

More appliances are shown in books in back of this catalog, or see the label on 2ach appliance.

Problem 2. This problem builds upon Problem 1. The above table gives you an estimate of the
daily Watt-hours needed for various loads. Add up the kWh for the boxed loads, and then
determine the PV rating (in kW), for your tilt and azimuth angles, that will provide the daily

ﬁj/\mm el l we Lxpect e Kwﬁrd*\gu
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3R1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
I must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems. ‘

APPLIANCE WATTS HOURS/DAY WATT HOURS/DAY
Microwave oven average size 1260 /4 315
[Microwave, small, with timer knob 900 1/4 225 |
Food blender or processor 200 1/20 10
Toaster 1200 1710 120
Clothes washer standard 700 3/4 525
Clothes washer 200 3/4 150
Yacuum Cleaner 550 1/4 138
Electric blanket 180 4 720
DC power bed-warmer 60 4 240
Refrigeratorfireezer, standard 1500
Small apartment refrigerator 4 cu. ft. » 1945
12/24 volt RY NovaKool 4 cu. ft. with added insulation 300
10:¢eu. ft. freezer, standard . 1000 225
Window air conditioner smallest 660 6 4000
Ceiling fan AC 60 6 360 6O
Ceiling fan 12/24 volt DC 5-20 6 30+ 120 4’/ 20
Water well pump 120 volt AC 100 gal/day 1000 173 350 L P
Water well pump DC, 100 gal/day 100 I 100 1%___——-_,
Standard 60 watt light (not recommended) 60 4 240 f[ b S W H/(%L
[Compact fluorescent bulbs equal to 60 wattls 4: 60 |
Computer 100 4 400
HP laser jet printer.in operation 90. 174 23 = 0, '7@}/ KWH/Ag
19" color TV 85 3 255
32" LICD TV 140 3 420
Satellite receiver 20 3 60
Quality stereo 40 4 160

More appliances are shown in books in back of this catalog, or see the |abel on each appliance.

Problem 2. This problem builds upon Problem 1. The above table gives you an estimate of the
daily Watt-hours needed for various loads. Add up the kwWh for the boxed loads, and then
determine the PV rating (in kW), for your tilt and azimuth angles, that will provide the daily
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: -
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

APPLIANCE WATTS HOQURS/DAY WATT HOURS/DAY
Microwave oven average size 1260 1/4 315

Microwave; small, with timer knob %00 /4. 225

Food blender or processor 200 1720 10

Toaster 1200 110 120

{Clothes washeér standard 700 3/4 525 |

Clothes washer 200 314 150

Vacuum Cleaner 550 1/4 138

Electric blanket 180 4 720

DC power bed-warmer. 60 4 240.
Refrigaratorffreezer, standard 1500

Small apartment refrigerator 4 cu. ft. 945
12/24 volt RY NovaKool 4 cu. ft. with added insulation 300
10 cu. ft. freezer, standard 1000

Window air conditioner smallest 660 6 4000

Ceiling fan AC 60 6 360

Ceiling fan 12/24 volt DC 5-20 6 30-120

Water well pump 120 volt AC 100 gal/day 1000° 1/3 350 52_5/
Water well pump DC, 100 gal/day 100 | 100 é 19,
Standard 60 watt light.(not recommended) 60 4 240

| Compact fliorescent bulbs equal to 60 wattl5 4 60 | {’ 20
Computer 100 4 400 _6C
HP laser jet printer in operation: 90 114 23 , O é 'y U)H/olAg
19" color TV 85 3 255 .
32"LCD.TY 140 3 420

Satellite recéiver 20 3 60

Quality stereo 40 4. 160

More appliances are shown in books in back of this catalog, or see the label on each appliance.

Problem 2. This problem builds upon Problem 1. The above table gives you an estimate of the
daily Watt-hours needed for various loads. Add up the kWh for the boxed loads, and then
determine the PV rating (in kW), for your tilt and azimuth angles, that will provide the daily
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

APPLIANCE WATTS HOURS/DAY WATT HOURS/DAY
Microwave oven average size 1260 1/4 315
Microwave, small, with timer knob 900 1/4 225
Food blender or processor 200 1720 10
Toaster 1200 1/10 120
Clothes washer standard 700 3/4 525
Clothes washer 200 3/4 150
Yacuum Cleaner 550 1/4 138
Electric blanket 180 4 720
DC power bed-warmer 60 4 240
Refrigerator/freezer, standard 1500
‘Small apartment refrigerator 4 cu. ft. 945
12/24 volt RY NovaKoo! 4 cu. ft. with added insulation 300
10 cu. ft. freezer, standard 1000
Window airconditioner smallest 660 6 4000
Ceiling fan AC 60 6 360
Ceiling fan 12/24 volt DC 5-20 6 30-:120
[Water well pump 120 volt AC 100 gal/day 1000 173 350 | _
Water well pump DC, 100 gal/day 100 | 100 250
Standard.60 watt light (not recommended) 60 4 240 0
[Compact fluorescent bulbs equal to 60 wattl5 4 60 |
Computer 100 4 400 42/0
HP laser jet printer in operation 90 /4 23 é @
19" color TV 85 3 255
3T ICD TV 40 3 70 <9 7) w ly
Satellite receiver 20 3 60 z (1//}6{,
Quality stereo 40 4 160

More appliances are shown in books in back of this catalog, or see the label on each appliance.

Problem 2. This problem builds upon Problem 1. The above table gives you an estimate of the
daily Watt-hours needed for various loads. Add up the kWh for the boxed loads, and then
determine the PV rating (in kW), for your tilt and azimuth angles, that will provide the daily
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: ( C?)
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

13 - Time of Solar Noon in Waco {Central Standard Time) versus Day of

e
12.9 - Year
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Problem 3. Solar noon is the time at which the sun’s azimuth angle is 180° (i.e., due south) and
when the sun is at its highest point above the horizon. Use the above curve to determine the
Central Standard Time of solar noon for Waco on June 1. Express your answer in clock format

HOUR : MINUTE.
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

13 - Time of Solar Noon in Waco (Central Standard Time) versus Day of -

12.9 - Year
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Problem 3. Solar noon is the time at which the sun’s azimuth angle is 180° (i.e., due south) and
when the sun is at its highest point above the horizon. Use the above curve to determine the
Central Standard Time of solar noon for Waco on Feb. 15. Express your answer in clock format

HOUR : MINUTE. g‘\
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: 0
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

13 - Time of Solar Noon in Waco (Central Standard Time) versus Day of

12.9 - Year
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Problem 3. Solar noon is the time at which the sun’s azimuth angle is 180° (i.e., due south) and
when the sun is at its highest point above the horizon. Use the above curve to determine the
Central Standard Time of solar noon for Waco on Aug. 1. Express your answer in clock format

HOUR : MINUTE.
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: @
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

13 - Time of Solar Noon in Waco (Central Standard Time) versus Day of -
129 | Year
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Problem 3. Solar noon is the time at which the sun’s azimuth angle is 180° (i.e., due south) and
when the sun is at its highest point above the horizon. Use the above curve to determine the
Central Standard Time of solar noon for Waco on Oct. 1. Express your answer in clock format

HOUR : MINUTE.
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 4. The product literature shown here is for a Mybm 4 MW wind turbine. Swept
area can be computed from the turbine diameter. Use th 10 wind speed point on the

Power Curve and determine the ratio of actual power output to theoretical “power in the wind”

1
P = —pAv3 Watts. Compare the ratio to the theoretical Betz Limit. Show all your work on

this page, in the side margin.
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 4. The product literature shown here is for a Mltsublshl 2. 4=«§I\/IW wind turbine. Swept
area can be computed from the turbine diameter. Use the 1500 kW point on the Power Curve
and determine the ratio of actual power output to theoreﬁeal«ﬂ‘ﬁower in the wind”

|
P= —2—,0Av3 Watts. Compare the ratio to the theoretical Betz Limit. Show all your work on

this page, in the side margin. ;;) i / 5 % <(_7 {é‘ 3
' ' THeo™
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name: —
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 4. The product literature shown here is for a Mitsubishi 2.4 MW wind turbine. Swept
area can be computed from the turbine diameter. Use the 1000 kW point on the Power Curve
and determine the ratio of actual power output to theoretical “power in the wind”

1
P = —pAv3 Watts. Compare the ratio to the theoretical Betz Limit. Show all your work on

this page, in the side margin.
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EGR1301, Test 1, Sept. 27, 2012, One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

>

Problem 4. The product literature shown here is for a Mitsubishi 2.4 MW wind turbine. Swept
area can be computed from the turbine diameter. Use the 1750 kW point on the Power Curve
and determine the ratio of actual power output to theoretical “power in the wind”

1
P= E'DAV3 Watts. Compare the ratio to the theoretical Betz Limit. Show all your work on

this page, in the side margin.

ok

Power Curve
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EGR1301, Test 1, Sept. 27, 2012, One sheet of notes permitted. Name: . Q
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 5. Suppc se.th that you simultaneously deposit $10,000 in two different bank acc
One account has % apnual interest rate compounded quarterly. The other account has 3%

est@@mpounded continuously. How much better (in $) is continuous compounding

annua/n
af\éyears? Recall that the continuous compounding equation is ' = Pe , Where r is the
interestTate, and N is the number of time periods at that rate. The, the conventional

compounding equation is F' = P(1 + )
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 5. Suppose that you simultaneously deposit $10,000 in two different bank acc unts ,,,,
One account has 3% annual interest rate compounded quarterly. The other account Ié 3% .
annual i pterest compounded continuously. How much better (in $) is continuous compoundmg

afteér/o years? Recall that the continuous compounding equation is F' = Pe , where r is the

int ;Lrate and N is the number of time periods at that rate. The, the conventional

compounding equation is F' = P(1 + r)

b 4

A ; o
Fopf 4 r } - 37( |4 é;% > _ %)

=

X ”}(/g!;fzfx +iu (f/i/ )0

( ontivuous

/
> S o é/

N

Page 5 of 5



)
EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 5. Suppose that you simultaneously deposit $10,000 in two different bank ac@.

One account h@nnual interest rate compounded quarterly. The other account h@s 2%
pounded continuously. How much better (in $) is continuous compounding

annuaj mﬁrest
aft r 4 years? Recall that the continuous compounding equation is F = Pe , Where r is the
interest rate, and N is the number of time periods at that rate. The, the conventional

compounding equation is F' = P(1+ r)N
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EGR1301, Test 1, Sept. 27, 2012. One sheet of notes permitted. Name:
You must clearly show your work to receive credit. Do not unstaple. Five equally-weighted problems.

Problem 5. Suppose that you simultaneously deposit $10,000 in two different bank accounts.

One account hzi 2% aginual interest rate compounded quarterly. The other account 1<O ‘%D
annual interest empounded continuously. How much better (in S) is continuous compounding

aftet 6‘@ Recall that the continuous compounding equation is £ = PeNr , where r is the
interest rate, and N is the number of time periods at that rate. The, the conventional

compounding equation is F' = P(1+r)
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