
[image: image1.jpg]



DESIGN AN OIL COOLER UNIT FOR THE CUMMINS QSX15 ENGINE


Cummins Engine Company

By:
Fluids Incorporated

February 17, 2000

It is proposed that a prototype oil cooler unit be designed, manufactured, and tested for the Mechanical Engineering group Fluids Inc.  The oil cooler will be designed for the new Cummins QSX15 engine scheduled to be on the market in year 2001.  The QSX15 reduces the emissions by 35% and as a result of this modification, the oil temperature is increased by 8% to a temperature of 270 F.  This increase in oil temperature causes a reduction of the oil’s lubrication properties and drastically affects the life of the engine.  To overcome this issue, a more efficient oil cooler must be redesigned to enhance the heat transfer.


   In heat exchangers, there is a dominating element that has a significant effect on the heat transfer.  This dominating element is the backbone of the heat transfer.  To provide optimal heat transfer of a heat exchanger, the thermal resistance of the dominating element must be decreased.  Through the past four months, Fluids Inc. has performed detailed calculations and models simulating several methods to enhance heat transfer.  From these calculations, Fluids Inc. has determined the oil side of the oil cooler to be the dominating element.  After this discovery, we focused on coming up with different scenarios to modify the oil side of the oil cooler.  


One of Fluids Inc.’s designs is to increase the area of the oil channels.  The current oil cooler consists of nine channels with an area of approximately 0.734 meters squared.     This design would decrease the total number of oil channels, but increase the effective area within each channel to provide more contact surface area with the coolant.  This modification has shown through models to increase the heat transfer by 16%.  The current heat transfer of the oil cooler is 2500 Btu/min.  A 16% increase satisfies the heat rejection requirement of 2750 Btu/min for the new QSX15 engine.


Besides increasing the area, another method to enhance the heat transfer is to increase the convection coefficient of the oil.  This can be achieved by increasing the velocity of the oil flow.  An idea of Fluids Inc.’s to achieve a greater velocity is to implement a series flow pattern.  The current oil cooler provides a parallel flow scheme, which allows each oil cooler to see only half of the oil’s mass flow.  A series flow provides a 30% increase of heat transfer to 3250 Btu/min.  


The major difference in these two designs is that the design for the increase in the convection coefficient requires a casting change of the oil cooler’s mounting plate.  Where as, the other design only involves changes to the oil cooler.


To test our different designs and ideas, Fluids Inc. requires support for the manufacturing of two prototypes corresponding to each design and a test facility.  This test facility will emulate normal engine conditions that the oil cooler will have to endure.  Fluids Inc. has designed the test facility according to the technical specifications provided by the Cummins Engine Company and have researched suppliers for the components needed.  Once we have your support, the next step is to manufacture the prototypes and build the test facility to begin testing the designs as soon as possible.  

The results of Fluids Inc.’s testing are crucial to the sustainment of Cummins Engine Company as the world’s leading producer of reliable diesel engines.        

