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One of the key technologies widely employed in modern engines is the use of
integrated exhaust manifolds. In these manifolds, the engine's coolant is used to
lower the temperature of the exhaust manifold walls. This approach can
significantly enhance the engine's power and torque by mitigating the thermal
limitations associated with exhaust systems. This article explores the
significance of cooling integrated exhaust manifolds in the performance of
internal combustion engines and investigates how improvements to the cooling
circuit of these manifolds can reduce their wall temperature. To achieve this,
experiments were conducted on a three-cylinder engine. Temperature and
pressure sensors, along with flow meters, were strategically placed within the
cooling circuit to measure temperature, pressure, and volumetric flow rates.
The tests were performed under a standardized procedure at full load across
various engine speeds. The experimental results indicated that optimizing the
cooling circuit could lead to a more effective distribution of coolant flow,
thereby lowering the temperature in the cylinder block, cylinder head, and
walls of the integrated exhaust manifold. At an engine speed of 6000 RPM,
under full load, and with an engine coolant outlet temperature of 90 degrees
Celsius, modifications to the cooling circuit resulted in a temperature reduction
of approximately 5 to 10 percent in the components associated with the
coolant.
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