Lab 9 Daily Insolation Measurement
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Sun diagram shows structure and electromagnetic radiation.
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Mass (kg) 1.989x10°° | Hydrogen 92.1%
Mass (Earth = 1) 332,830 Helium 7.8%
Equatorial radius (km) 695,000 Oxygen 0.061%
Equatorial radius (Earth = 1) 108.97 Carbon 0.030%
Mean density (gm/cm”3) 1.410 Nitrogen 0.0084%
Rotational period (days) 25-36* Neon 0.0076%
Escape velocity (km/sec) 618.02 Iron 0.0037%
Luminosity (ergs/sec) 3.827x10” | Silicon 0.0031%
Magnitude (Vo) -26.8 Magnesium 0.0024%
Mean surface temperature 6,000 °C Sulfur 0.0015%
Age (billion years) 4.5 All others 0.0015%
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AMO and AM1.5 Energy distribution
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Declination angle at equator line
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Single axis PV frame with N-S follower (A), motor control mechanism (B).




Lab 9 Daily Insolation Measurement

Equipment

1. Data Logger
2. Pyranometer
3. Microcomputer PC

Lab 9-1 Find the solar declination, o

1. Compute solar declination on the day that lab being done.
2. Plot the relationship between day on X-axis and declination angle on Y-axis from
day 1 to 365.

Lab 9-2 Learn How to use Minilogger

1. The Minilogger has the Integrated Circuit temperature sensor, LM35, connected
to input channel 3. The sensor provides +10mV/°C. We can check the reading by
command /, the record will print on terminal. Below is example, we get channel 3
with 317.1mV, this means the temperature being measured was 31.7°C.

MiniLOGGER V3.3 (? help)
>>/

01-07-06 15:27:03 0.3-1.9 317.1-2.0
>>

2. Now set the sampling time to 10 seconds 1. We can check current settings by
command =. Type command s to set start/stop time to 99:99. This will change
mode from AUTO to MANUAL.

MiniLOGGER V3.3 (? help)
>>1

interval 1-600 sec > 10

>>=
Start 99:99

Stop 99:99

Sampling Interval(sec) = 10
Maximum Records = 2000
MANUAL
>>g

START 99:99 >99:99

STOP 99:99 >99:99

99:99 99:99




>>=

Start 99:99

Stop 99:99

Sampling Interval(sec) = 10
Maximum Records = 2000

MANUAL
>>

W

Set a new record with command n.

4. Having a cup of ice, put the temperature sensor into the cup for one minute. Then

take it out and let the sensor warming up naturally.

Stop recording by pulling start switch.

6. Upload the record to PC and save the record with command a, to read all record.
Use Capture Text for data saving.

7. Use Excel making graph the relationship between Temperature and Time.
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Lab 9-3 Recording Solar Radiation

1. Now set time interval to 300 seconds. We will record the total radiation=direct
+diffuse radiation using the Pyranometer.

2. The Minilogger has channel 4 with internal DC amplifier. The GAIN is set now
set to 22.7. The Pyranometer provides 14uV/Wm? output. Thus, the reading by
channel 3 will be multiplied with 22.7.

3. Place the pyranometer to the sunlight, record all day. You can prepare the
minilogger in the evening and start recording, then the next evening, we can take
it for data uploading. The method is the same as Lab 9-2.

4. Plot the irradiance with time.



Dailay insolation = 4777Wh/m”"2
Peak-Hour = 4.7
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5. Compute daily insolation, Wh/m® by summing the irradiance. The sample is 5
minute sampling, so we can multiply the summation with 5 minutes and then
divide it with 60 to get Wh/m”,

6. Suppose the irradiance data is ranging from cell 11013 to cell 11157, we can
compute by simple formula, =SUM($11013:$11157)*5/60.

7. The sample graph above gives daily insolation = 4777.126 Wh/m’.

8. Compute peak-hour, the number of hour equivalent to insolation 1000Wh/m*. WE
get peak-hour =4.7.

Report
1. Summary: the method of measuring daily insolation.
2. Date: dd/mm/yy, solar declination =
3. Graph: Declination vs Day, Temperature vs Time, Irradiance vs sample
4. Excel sheet: raw data, calculation for daily insolation and peak-hour.



