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Solar Energy Distribution

solar energy curve at top of the atmosphere

Solar Readiation Curve
5% ultraviolet (300-400 nm)

43% visible light (400-700 nm)

52% near infrared (700-2500 nm)
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Incoming solar
radiation at sea level
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Yellow color shows energy absorbed
by gases in air including water vapor,
carbon dioxide,ozone and other

greenhouse gases.
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What is the frequency and energy of electromagnetic radiation with a wavelength of 1.22 km?

Explanation: Solution ) ) . ) )
There are twa parts to this question. The first part determines what the frequency Rearrange the equation to isolate f, substitute the known/given values into the
will be. The second part determines what the energy will be. equation.
Part 1: Determining Frequency = ;
The speed of light is directly proportional to wavelength and frequency.¢ = A - f, 02
where ¢ is the speed of light, A is the wavelength, f is the frequency. = 3.00 x 1 s : o 2.459 x 10° — 2.450 % 10°Hz

1220 pr s .

The speed of light ¢ is a constant ¢ = 3.00 x losm/stn three significant figures.
Part 2: Determine the Energy
Since cisin m/a the wavelength needs to be converted from kilometers to meters.
The energy in a photon is determined by multiplying the frequency by Planck's

1.22}3:6 i 1000m — 1220m E;;s‘tant Planck's constant, h, is 6.63 x 10 ~*J - s The unit for energy is the Joule
Now we're reading to determine the frequency. The equation for determining the energy of a photon is shown below.
Known/Given E = hf where Eis energy, his Planck's constant, and f is the frequency.
¢ =3.00 x 10°m/s . , ’
A=1220m Substitute the known values into the equation and solve.
Unknown E= (663 x 10-%J. g)(M) —163x10-%]
b j A
. g m
—9 yields light velocity 3x10 (?) 14
A =500nm =500x10"m — f = = =6x 10" Hz

500x10~°m  500x10~°m

E = hf = 6.63 x 1073 x 6 x 10 = 39.78 x 10720 ] yielas .
{ ! 1 mole = 6.02 x 1023 T 09 e K 3= 3978 X602

103 = 239475.6 ]

ield
1 Keal = 4200] = zss Jyo 4 55 = 2o/ 57.018 Keal
Kcal
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Luminous Flux for visible light (Lm) = Radiant Power (W) X 683(%)

Luminous Flux for sun light (Lm) = Radiant Power (W) X 96(%)

Luminous Flux for an electric lamp (Lm) =
Radiant Power of lamp(W) X Luminous Efficacy of lamp (LWm) =
Electric Power of lamp (W) X Luminous Ef feiciency of lamp X Efficacy of lamp (me)

equivalent Light Power(Radiant Power)

Luminous Ef feiciency of an electric lamp = PTT—
ob)'lg cd»f‘j.o J.Jj.s ‘53).0 9P 9 Cewl 1700 Lm UT W L)l")} dsg_:‘g Yoo ‘519.0.!.‘0 d‘w) wy x.{.’ 6‘).’
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1700 Lm

. . Lm

. .. equivalent "Light " Power 683 7~
Luminous Ef ficiency of lamp = 1 —0 x 100 = W_x 100 =

Electric Power ioow

2.49 W "Light" Power

- X 100 = 2.49%
100 W Electric Power
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CO; Requirements for Some Crop Species.

Crop Optimum CO;, Range (ppm)
Tomato 1000-2000
Cucumber 1000-3000
Lettuce 1000-2000
Roses 1000-2000
Chrysanthemums 400-1200

L9, B ol ialBl 56 lals sl CO, u*"L’ Db b oo Gl ad 9 5l Bl s e (6551 &S el
Olis p JSKb 50 wgd (e g 59 ol O, chale jlade (o segee alaly 095 dgamme olS ul)

1wl 00U 00l

15
21.5 kLux
2
@
g 10 10.7 kLux
5 6.5 kLux
25
_g 3.2 kLux
o
0 | 1 1
0.04 0.12 0.20

CO, Level (%)

Relationship between CO,, Light and Photosynthesis in Wheat.
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Variation of CO, Concentration in Greenhouse.
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