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Q1- A solar water heater ( SWH) with  a collector area of 1.33m2 has 
      7 riser pipes each of  1/2 inch-diameter, is designed to heat water  

       from 20 °C to 70 °C at a solar radiation intensity of 6.7kWh/m2-day. 

(a) Sketch the efficiency curve of this SWH with appropriate values.

(b) Determine the volume of heated water (in litre ) during the mentioned solar day.

(c) What is the  water mass flow of this SWH (at the output 1 inch pipe)

(d) What is the appropriate size of hot storage tank of of this SWH ?   

Q2- A  polycrystalline  PV module with 30 cells connected in series ,

       each cell has an area of 50 cm2. If the NOCT of this module is 52°C,

       the ambient temperature is 46°C and the solar radiation intensity on 

        the module surface is 920 W/m2,determine the followings:

(a) The IV-Curve of this module at the given conditions

(b)  Fill Factor , Efficiency, Rs and Rsh of this module 

Q3- A polycrystalline PV  module with 20 cells connected in series , 

       each  cell of an area of 100Cm2 . A PV array consisting of this

       module is used to charge 2 batteries connected in series where each

       battery is rated at 12V/ 60 Ah. 

(a) Sketch the IV Characteristics of this module at STC.
(b) If the daily solar energy intensity is 7.2 kWh/m2-day and the  Battery-DOD=65% , sketch the PV  array appropriate for charging fully the 2 batteries and the related charging time(in days).
