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ABSTRACT

The research work focuses on the analysis of design parameter of hip roof which is used
to transfer solar heat gain via airflow underneath. The structure of Hip roof type, most of the
time, comprises of 4 openings possibly allowing hot air to flow out of attic. Main objective of
this study is to determine the relation among solar loading in terms of uniform heat flux (Q,), ratio
of air gap and incline length of hip roof type (d/L), mass flow rate and thermal performance in
terms of thermal efficiency of this roof type. The experimental work is performed 1:6 Hip roof
model. Stack Effect with in the attic model induces the ventilation within, hence, the heat gained
through the roof is ventilated away from the attic. The Hip Roof model was made of Roman tiles
and gypsum board is used to form the attic section. The ratio between opening width and air
passage length d/L is kept between 0.15-0.26 and input uniform heat flux is limited in the range of
200-800 W/m’. The results showed that the induced mass flow rate is maximized in the range of
0.0421 - 0.0424 kg/s, corresponding to Reynolds number based on air passage gap at 1671, when
the ratio d/L in range 0.18 — 0.20 and the heat flux is at its best; 800 W/m’. The corresponding
value of heat transfer efficiency in range 43.27 - 47.87%.The maximum value of Reynold
number is found to be 1671 when d/L is 0.20, heat flux 800 W/m’.  The mathematical model was
also formed to simulate the temperature distribution of system. The results from the mathematical
model and the experiment show that the temperature distribution are within 28.84% difference. It

is found that Heat flux induces more the air flow rate but it reduces the thermal efficiency.



