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Appendix B-Terms, Problems and Questions
A. Terms
	Equation of time
	Latitude

	Radius vector 
	Slope azimuth

	Slope inclination angle
	Solar altitude

	Solar constant
	Solar declination

	Vernal and autumnal equinox
	Winter and summer solstice

	Zenith angle
	


B. Problems 
B.1.  Compute the instantaneous potential solar irradiation (Is) and zenith angle of the sun (Z) on a horizontal surface for a time equal to one hour before solar noon, a latitude of 50º N, and the time of the spring equinox (3/21 in Table B.1).   (Answers: Is = 844 W m-2 and Z = 51.6º)  

B.2. Compute the daily total potential solar irradiation (Iq), times of sunrise and sunset (t1 and t2 , respectively), and average daily zenith angle (Z) for a horizontal surface at a latitude of 50º N, and the time of the spring equinox (3/21 in Table B.1).  (Answers: Iq = 24.1 MJ m-2, t1 = - 6.00 h, t2 = + 6.00 h,  Z = 65.8º)
B.3. Compute the instantaneous potential solar irradiation (Is’) on a slope with an inclination angle of 15( and an Easterly aspect for a latitude of 50( N, time of year of the vernal or spring equinox (3/21), and a time of day of one hour before solar noon.  Give the potential instantaneous solar irradiation on the slope (Is’), the latitude of the equivalent horizontal surface ((’), the shift in longitude (a) needed to find the equivalent horizontal surface, angle of incidence of the solar beam (Z’), and (Answers: Is’ = 906 W m-2, (’ = 47.72( N, a = 22.63( to the east, Z’ = 48.18( ).

B.4. Compute the potential solar irradiation for the slope described in problem 3 above for the entire solar day.  Give the the potential irradiation on the slope for the day (Iq’), sunrise and sunset times for the slope (t1 and t2 respectively), the hour angles for the equivalent horizontal surface at sunrise and sunset ((t1’ and (t2’ respectively), the average angle of incidence (Z’) of the solar beam radiation during the day and.  The latitude and shift in longitude for the equivalent horizontal surface were derived in problem 3 above.  The limiting values of sunrise and sunset times for a horizontal surface for the same latitude as the slope and for the same date were derived in problem 2 above.  (Answers: Iq’ = 24.21 MJ m-2,  t1 = - 6.00 h, t2 = +4.49 h, (t1’= - 67.35(, (t2’= +90(, Z’= 61.89( ).
C. Questions

B. 1. Why does potential solar irradiation exceed the actual amount of radiation that is received at a snowpack surface even on very clear days?

B. 2. What three angles are needed to compute potential solar irradiation on a horizontal surface?

B.3. What are the solar altitude and solar zenith angles at sunrise and sunset?

B.4. Can sunrise for an east-facing slope occur before sunrise for a horizontal surface at the same latitude and date? Explain.

B. 5.  What is meant by “equivalent horizontal surface” when computing potential solar irradiation for a sloping surface?
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