Using the table of temperatures for Cape Town ( pages 31 and 32 of "Tables" – SEE JPG FILES ATTACHED ) and writing a small computer program do the following viz

1. For the building envelope described further on, calculate on an hourly basis from 8h00 until 18h00 the actual heat load during the day of the eastern, northern and western exposures as well as for the roof separately. Ascertain further the eastern, northern and western zone loads respectively and thereafter the block load . 

2. The calculations are to be done for the months of January and June respectively . 

3. Draw curves showing these values on a set of axes with the heat load in kW on the vertical axis and each hour on the horizontal axis. Draw all the graphs for January on a separate sheet of paper and those for June on another sheet of paper . 

4. The following data are given viz 

i. Design room temperature for January: 24 °C 50 % relative humidity 

ii. Design room temperature for June: 20 °C 50 % relative humidity 

iii. The building is an office block with a flat concrete roof which has been painted with bitumen. The building is of face brick which is light coloured. For heat load calculation purposes one would divide this building (when viewed from above) into four zones viz eastern, northern, western and an internal zone since the building on the southern side is adjacent to the building next to it and this building is fully air conditioned and so there is no heat gain from that side; the internal zone must be dealt with separately since the heat gain is mainly from people, lights and appliances and so is fairly constant througout the day. Consider the exterior zones to be four meters in depth ; the northern wall is 40 meters long and the western and eastern walls are each 20 meters long. The walls are 3.5 meters high and consist of a 500 mm portion of bricking above the window; a window which runs continuously right around the building with no bricking in between and which is 1000 mm high and the rest of the wall below is 2000mm high . The bricking is a cavity wall with face brick on the outside and ordinary plastered brick on the inside (- the plaster is about 20mm thick.) and the air space between can be taken as 50 mm .There are lightly woven curtains, light coloured in front of the windows which are ordinary 3mm glass. The roof is 200 mm concrete and there is 50 mm "Think Pink" insulation in the ceiling which is ordinary plasterboard about 20mm thick .The heat load calculation is for the building envelope alone and therefore does not include the load from people, lights or equipment . 

NB Do not forget to include the heat transferred by conduction and convection as a result of the temperature difference across the window glass ! 

1. Do you think that the peak zone loads and the block load will occur at the same time of day? Motivate your answer . 

2. Is it necessary to divide the building into zones? Motivate . 

3. Of what use is the information ascertained from the above calculations ?

