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1. [bookmark: _Toc383695115][image: ]Diagram and explanation of how a turbocharger operates
Fig.1 Schematic of how a turbocharger operates and its different components. 1
1.1 [bookmark: _Toc383695116]Functional Analysis of operation
[image: ]
Fig.2 Functional analysis of how a turbocharger operates.
[bookmark: _Toc383695117]1.2 Maximum performance conditions for compressor 
[image: ]
Figure 2. Experimental data of turbocharger supplied by sponsor. 

2. [bookmark: _Toc383695118]Compressor casing prototype and mechanical properties
[bookmark: _Toc383695119]2.1 3-D printed prototype for demonstration
[image: ] [image: C:\Users\Home\SPRING_2014\Senior_Design\casing_properties.JPG]
Fig.4 3-D printed compressor casing based on Z-max a proprietary material. (For demonstration purposes only).
[bookmark: _Toc383695120]2.2 Material properties of casing based on selected alternate material (PEEK).
[image: C:\Users\Home\SPRING_2014\Senior_Design\prop1.JPG]
[image: C:\Users\Home\SPRING_2014\Senior_Design\prop2.JPG]
Fig.5 Material properties of PEEK obtained from Victrex for VICTREX®  45GL30.2
3. [bookmark: _Toc383695121]Brief outline for regular / routine maintenance
The routine maintenance that would be required for the turbocharger compressor casing would be very minimal. It would most likely include the following. After every other oil change interval, roughly 10,000 miles, it would require the operator to perform a visual inspection of the turbocharger compressor casing. The operator would check for any cracks or physical damage that compressor casing may have endured, which would result in loss of pressure and engine performance. Also the operator would check to make sure that both intake hoses are firmly secured to the casing and have come loose or been compromised in any way.
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Maximum Rating Performance Data

FR93351 Governed Speed Maximum Power Peak Torque

Engine Speed 2,600 RPM 2,400 RPM 1,800 RPM

Output Power 315 hp 235 kW 325 hp 242 kW 257 hp 192 kW
Torque 636 Ib-ft 862 N-m 711 Ib-ft 964 N-m 750 Ib-ft 1,017 N-m
Inlet Air Flow 606 ft3/min 286 Lis 567 ft3/min 268 Us 400 ft3/min 189 Us
Charge Air Flow 43.3 Ib/min 19.6 kg/min 40 Ib/min 18 kg/min 29 Ib/min 13 kg/min
Exhaust Gas Flow 1,194 ft3/min 564 Lis 1,170 ft3/min 552 Us 928 ft3/min 438 Us
Exhaust Gas Temperature 950 deg F 510 deg C 972 deg F 522 deg C 931 deg F 499 deg C

BTU/min 138 kW
m 4 Lis

BTU/min 143 kW
m 3.7 Lis

BTU/min 107 kW
m

Heat Rejection to Coolant
Radiator Coolant Flow *

Fuel Consumption

Brake Mean Effective Pressure kPa
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Properties | ASTM Proceoure | Warer Cure | Z-Bowo 101 |  Z-Max
Tensile D636 - 2 2.4
Strength, MPa
Elongation at D636 023 021
Broak. %
Modulus of D636 = 9.450 12,560
Elasticity. MPa
Flexural D-790 131 3n 44
Strength, MPa
Flexural D790 6355 7163 10,680

Modulus, MPa
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