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                             UNIT-2 
TOPIC:-FUNCTIONS of A COOLING SYSTEM 

● It should ve capable of removing about 30% of heat generated in the combustion 
chamber, because excessive removal of heat lower the efficiency of the engine. 

● It should remove heat at a faster rate when engine is hot . But at the time of starting the 
engine, the cooling should be very low so that the working parts of the engine could 
reach their operating temperature in a short time 

Thus, We can say,that  the function of a cooling system is to prevent the damage to the vital 
parts the engine and to keep the engine at adequate temperature. 
2.TOPIC:-TYPES OF COOLING SYSTEMS 
In order to cool the engine a cooling medium is required. These are two of cooling systems, 
employed in the internal combustion engines. 

● DIRECT COOLING OR AIR COOLING 
● INDIRECT COOLING OR WATER COOLING. 

DIRECT COOLING OR AIR COOLING:- 
Direct air cooling refers to the air crossing the evaporative coil is directly moved into the 
enclosed space being cooled. It is often used on tight spaces and utilizes the thermal tendacies 
of air circulation as in a walk in type freezer or a chiller. 

 
ADVANTAGES:- 

● Surface area of metal in contact with air. 
● Conductivity of the metal used. 
● Rate of air flow. 
● Temperature difference between the heat surfaces and the air. 

 
The direct cooling effect of planting shade trees to alter the energy balance of a building is fairly 
easy to include in energy simulation models. More difficult is to quantify the indirect effects of 
altering the energy balance of a city (Akbari et al., 2001). Subsequently, it is also difficult to 



quantify the effect of vegetation damage and reduction in evapotranspirative cooling on the 
ambient temperature of a street or neighborhood. Akbari et al. (2001) suggested that 5–10% of 
urban energy demand in the United States is used to cool buildings just to compensate for the 
0.5–3 °C increase in temperature attributable to the UHI effect. This pervasive elevation in 
ambient temperatures in cities also has important implications beyond energy demands for 
air-conditioning because it is the air temperature that determines the thermal comfort of humans 
in the city (Gulyas et al., 2006). 
 
Some studies in Manchester have attempted to link reduced tree growth to reduced ambient 
cooling. Rahman et al. (2011) looked at the growth and leaf physiology of Pyrus calleryana 
trees, which had been growing in three contrasting settings: in pits within pavements, in grass 
verges, and in Amsterdam soil. Amsterdam soil is a sand-based (70–80%) mixture that both 
supports the surrounding area by resisting compaction and supports the needs of the tree by 
allowing air and water to reach the roots (Couenberg, 1994). Trees grown in this soil had better 
performance, such as stomatal conductance and leaf water potential, than those that underwent 
the other two treatments (Rahman et al., 2011). The reduced growth (Figure 12.8) and 
physiological performance of trees grown in pavements resulted in an estimated five times 
decrease in peak evapotranspirational cooling (1 kW), compared with those of the Amsterdam 
soil trees. A further study on P. calleryana looked at the effect of growing the trees in pits 
covered in permeable paving. Young trees in covered pits exhibited growth rates almost half 
that of trees grown in open pits (Rahman et al., 2013) and provided only 350–650 W of cooling 
compared with 1 kW for the open pit trees. Lack of soil oxygen hindering deeper rooting, rather 
than restricted soil moisture content, was the reason for the poor performance (Rahman et al., 
2013). The reduced canopy density and canopy spread observed in these trees would also 
have implications for cooling by shading. 
 
 
 


