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Experimental evaluation of vehicle cabin noise from suspension induced vibrations using
transfer path and psychoacoustic analysis techniques.
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[{FZ 1 Radic, Nebojsa.
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[ {ufE 5510 1 University of Windsor

[ 4% % 1 GivGiven the automotive industrys awareness of the importance of the perception of NVH
emissions, there is anincreased focus on the psychoacoustics, or sound quality, of vehicle cabin
naise. The present work aims to qualitatively evaluate and compare automaobile cabin noise by
measuring the road-induced noise and vibration of a driven and motored vehicle. Evaluation of
transmission paths and psychoacoustic analysis of the cabin acoustics are primary objectives. A
psychoacoustic analysis using the acoustic pressure measurements taken inside the vehicle cabin
was performed using both subjective and objective approaches. Testing also included vibration
measurements from several structural positions to evaluate vibroacoustic excitations. Using this
naoise and vibration data, it was possible to evaluate the transfer path of the excitation energy into the
vehicle cabin. Further, an attempt to establish a correlation between the noise and vibration
measurements and the psychoacoustic observations was also proven possible with some inherent

limitations.
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Given the automotive industrys awareness of the importance of the perception of NWH emissions, there is an increased
focus on the psychoacoustics, or sound guality, of vehicle cabin noise. The present work aims to gualitatively evaluate and
compare automobile cabin noise by measuring the road-induced noise and vibration of a driven and motored vehicle.
Evaluation of transmission paths and psychoacoustic analysis of the cabin acoustics are primary objectives. A
psychoacoustic analysis using the acoustic pressure measurements taken inside the vehicle cabin was performed using
both subjective and objective approaches. Testing also included vibration measurements from several structural positions
to evaluate vibroacoustic excitations. Using this noise and vibration data, it was possible to evaluate the transfer path of
the excitation energy into the vehicle cabin. Further, an attempt to establish a correlation between the noise and vibration
measurements and the psychoacoustic observations was also proven possible with some inherent limitations.
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calcul:ate the effactive pavement in this the=zis. If it comes across the short
wavelength unewenness, the discrete =zignals from time—domain or space domain
instead of the actual road will be conwerted into binary image. A basic image
defined by the basic parameters of the tire shows the tire' s geometry
characteriztics, which iz uszed for morpholegzy filtering. The twoe—dimenzion
effectiwve road of the arbitrary short wavelength unewvenne=ss could be calenlated
by the morphology filtering, the “Tandem Egg” and the “Two—Foint Follower”
techniques. The zsimulations hawe been compared with the experiments. The outcome
demonstrates that this caleulating method 1= feasible, acecurate and reobust. This
method 15 able to caleulate the two—dimension effectiwe road It can aweid
abundant experiments and the parameter identification for the fundamental curwes.
The caleulating speed is higher than the traditional flexibility ring tire model
and the precision is emough. It wi1ll be used in three—dimenszional pavement and
real—time caleculation. In chapter four, the in—plane UniTire Durability model 13
connected to Carsim through the Simulind interface, which is also used for the
evaluation of the in—plane UniTire Durability model beforehand It has been
werified with the =imulations and =some experiments. Tt is wery conwenient to
build model, debug and link of the CarSim with the MatLab/Simulink. Firstly, the
in—plane niTire Durability model summarized in the second chapter and the
caleulating methods of the two—dimenszional effectiwve road introduced in the third
chapter ha=s been conmected with the Simulink i1n order to build a simple UniTire
Durability tire model test platform. The simulating inputs according to the
actual experiments are instituted and the simulations under these behawiors are
compared with the experimental data. HNext, the tire model werified in the
Simulinle has been joined to the CarSim. The simulation= of single wheel and the
whole wehicle running ower the typical obstacle are realized. The linking of the
model with the software is zuccessful. It iz acecurate and reobust in the
applicability of this model (The excitation of the road in—plane less than 100Hz
in wertical and 80Hz in longitudinal. ). The fifth chapter iz the summary and
conclusion. And the recommendations for further dewelopment of the study are also
put forward. The main creatiwve worle of this thesis lies in the follewing: dealing
with the two—dimenzion unevemnmess, it malkes reference to the "Two—Point Follower”
and the “Tandem Ezg” techniques discowvered by Facejlka = team. At the same time,
it also introduces the binary image and morphology filtering which are used in
the image processing usually. So it has realized the calew T
dimension effectiwe road for the two—dimension arbitrary = %Izj‘(ﬂl
unewenneszs. lThe test bench for the in—plane UniTire Durabi iz
built in Simulinlt. The linking worlk of the in—plane UniTire Durability tire model
with the whole wehicle dymamic model 1n the CarZim has been realized. The
simulation of the whole wehicle rurming ower the typical short wawelength
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ramp rate [rpmés] (drive torgue), supply pressure at 15,000 rprm, magnitude of the
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Transient Lift-off Test Results far an Experimental Hybrid Bearing in Air
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A hybrid bearing designed for use in a next generation turbo-purmp is evaluated for the performmance of initial
lift-off, referred to as start-transient. The radial test rig features a high-speed spindle motor capable of 20,000
rpm that drives a 718 Inconel rotor attached wia a high-speed coupling. The drive end is supported by ceramic ball
bearings, while the hybrid bearing supports the opposite end. A magnetic bearing delivers the applied loading
along the mid-span of the rotor. Many parameters, including ramp rate [rpmes] (drive torque), supply pressure at
15,000 rprn, magnitude of the applied load, and load arientation, are varied to simmulate different start-transient
scenarios, The data are recorded in .dat files for future evaluation of transient predictions, Analysis of the data
includes an evaluation of hydrodynaric and hydrostatic liftoff, an assessment of rub from passing through a lightly
darmped critical speed, and observation of pneurnatic hamrmer instability, Hydrodynarmic lift-off occurs when the
hydrodynamic pressure, resulting from the relative motion of two surfaces, overcomes the forces acting on the
rotor; no indication of hydrodynamic lift-off is pravided. Hydrastatic lift-off results from the external supply
pressure (which for this test rig is speed dependent) overcoming the forces acting on the rotor as determined
from rotor centerline plots, wWith 0.263 bar applied unit laad in the wertical direction, hydrostatic lift-off ocours at 0
rprn and 2.08 bar supply pressure. With a much higher load of 1.53 bar, hydrostatic lift-off is at 12,337 rpm and
10.7 bar supply pressure. The required supply pressure for hydrostatic lift-off is approximately a linear function of
the applied unit load. In a turbopurnp, hydrostatic lift-off depends on the speed because the supply pressure is
proportional to the speed squared. With the load in the horizontal direction, hydrostatic lift-off occurs at lower
speeds and pressures, The ramp rate did not affect the required supply pressure for hydrostatic lift-off, 4 lower
supply pressure at 15,000 rprn lowered the required supply pressure for hydrostatic liftoff as well as the natural
frequencies creating a rub. The hydrostatic lift-off speed should be minimized to avoid damage to the
rotor/bearing surfaces due to contact,
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giving very low dielectric constant and appreciable tunability. Using nano particle size of both BST and
MO, a maximum tunability of 48 % at 80 K\/cm was achieved with dielectric constant of 89 at 200 K at
100 KHz. The microwave sintering resulted in very dense composites and low dielectric losses providing
composites with high break down strength. The maximum DC electric field applied to the samples was
80 KV/cm. The addition of MgO resulted in the shift of maximum dielectric peak to lower phase
transition temperature without shifting the ferroelectric nature of BST. Additional experiments were
carried out for pyroelectric measurements to confirm the phase transitions temperatures in the
composites. High frequency measurements were done at room temperature with modified cavity
perturbation technigue where a special cavity was designed to measure samples of very small sizes. At
3 GHz, the dielectric loss observed in the BST:MgO composites were ~ 0.007. The magneto-electric
composites were processed using both conventional and single mode microwave heating technigue. In
a single mode microwave system, the samples were sintered in either electric field (E-field) or magnetic
field (H-field). The respective sintering in E-field and H-field resulted in different magneto-electric
properties as different connectivity patterns can be achieved with single mode microwave processing.
H-field processing resulted in lower sintering temperature by 125 0C than used in conventional
sintering. The magnetic component in magneto-electric composites couples faster in H-field thus
lowering the sintering temperature and providing better sintered composite materials. The composites
processed with microwave sintering showed minimum or no chemical reactivity and lower PbO loss
compared to conventional sintering process. PMN-PT (31%)NiMn0.1Fe1 904 (60:40) composite
showed the maximum magneto-electric coefficient of 320 my/cm Oe for single mode H-field sintering
compared to 430 myicm Oe for the composite sintered in conventional sintering. Finally, the microwave
sintering process has been studied to examine the absorption rate of microwaves with different
materials depending on their properties. The different sintering profiles in E-field and H-field have been
studied for composite materials and an attempt has been made in the thesis to describe the reasons of
different sintering patterns of electronic composite materials with different constituent materials. This
research work clearly showed the potential of microwave sintering in the processing of ferroic
composite materials with better properties. Also, the initial grain size influences the connectivity pattern
and the resulted dielectric/magneto-electric properties of ceramic composite materials, have been
demonstrated.
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Abstract Tight gas reservoirs are expected to contribute significantly to the gas and energy supply all over the
world. One of the needed improvements in resernvoir stimulation technology is in the advancement of
fracturing fluids and techniques that can help create long and highly conductive fractures and reduce
phase trapping at the face of the fracture. Introduction of agueous based fluids in ultralow permeability
sands during hydraulic fracturing decreases the effective gas permeability and ultimate gas recovery.
Unfortunately most fracture fluids currently deployed are aqueous based owing to their ease of
preparation and low cost. This research study aims to design a fracture treatment one that achieves a
balance of minimal fluid retention, optimal fracture geometry and low cost for ultra-tight gas reservoirs.
In this paper. a dataset of reservoir properties, petrophysical properties. and fracture treatment
parameters has been developed based on a complete review of nubhlished geological and engineering
data of ultra-tight gas reservoir. Then based on numerical ies, the effect of pertinent
design factors on hydraulic fracture propagation and geom éIPdf d with a fracture simulator.
The factors investigated include volumetric injection rate. g oroppant size. Parametric
variation of seven different injection rates, seven different fracture fluids, and three different proppants
was studied. A final fracture treatment that achieves maximum fracture length, fracture width and
proppant conductivity is determined to be optimal. Results from simulations show that optimal fracture iv
geometry and fracture conductivity based on pumping limitations is obtained at an injection rate of 100
bpm, a gel loading of 50 pptg of linear gel and a proppant size of 20/40 mesh sand. This paper brings
new understanding of fracture behavior in ultra-tight gas reservoirs and serves as a guide for improved
hydraulic fracturing practices in ultra-tight gas basins throughout the United States.
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From craftsman to citizen : the career of local C53534A mothers

Li, Ho-iun, Coliin
T

2014
The University of Hong Kong (Pokfulam, Hong Kong)

Poverty management has heen institutionalized in affluent societies. Individuals are less
vulnerahle to starvation, but it does not rmean they are exemnpt fram plight. The issue of respect
and recognition is high on the agenda. Poverty amidst plenty arouses suspicion and incites
hiostility. Civil inequality makes a place inhospitable.

I this regard, | wish to resvdtalize the poverty debate by waorking on two kKey concepts:
craftsmanship and citizenship. We can see craftsman and citizen in local Comprehensive Social
Security Assistance (CSSA) maothers, in particular in the career and life history of therm,

Craftsmanship describes a fundamental impulse in hurmanity; the desire to do 3 job well for its own
sake. A craftsman aims to get hetter rather than get by or get ahead. Life adds up when practiced
as a craft.

Citizenship is concerned about hurnan association: how should we live together? Of particular
note is the wirtue of citizens. To make sense of their orientation to act, | approach citizenship as
lived practice.

These two sertiments are aptly tracked down from life history analysis, studying individuals as a
process of social becormning. The key is to identify social gatewsays, in the forms of significant
events and encounters, leading to social innovation.

hhy investigation withesses the making of a career of respect. For C554 mothers, the starting
point is located in a life crisis. All felicity wish is misfired, their lives sink into wvictimization. To lift
thern out of this state, it requires an awakening. The small voice of a child may make a magic. This
hints at the situational imperatives of parenthood, which is often the key to revive a soul. The



