ABSTRACTS
OF PAPERS
IN

ENGLISH

u

SURFACE REACTIONS IN
ALUMINUM DUST COMBUSTION
AND BURNING TIME

A. Fardad

M. Bidabadi

Dept. of Mechanical Engineering

Iran University of Science and Technology
M. Sedighi

Dept. of Arospace Engineering

Air University

S. Khosravi

Dept. of Mechanical Engineering

Iran University of Science and Technology

Abstract

Contrary to previous common theories, which sup-
posed that Aluminum combustion ocurred frequently
in the vapour phase, recent research indicates, in

some conditions, combustion reactions have an ef-
fective role in the development of the combustion
process.

There are different methods to determine the
role of the combustion of solids and gas in metal
particle combustion. One of them is analyzing the
time of combustion and it’s changes with particle
diameter and it’s sensitivity towards the amount of
oxygen. Experiments indicated that the role of solid
- gas reaction at a size below 50 microns is stronger
than the gas - gas phase reaction.
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Abstract

In this paper, static buckling of piezoelectric cylin-
drical shells is investigated nsing a higher order the-
ory. Thus, in contrast to the classical theory, trans-
verse shear stresses are also considered. The pro-
posed formulations can be used for both thin and
thick shells. Influences of the initial deformations,
that are assumed to be in the radial direction, are
considered in the formulations. Since a Hermition
element i used in the present analysis, displacement
-based, as well as stress -based, boundary conditions
can be applied. Finally, influence of the applied
electrical potential on the inner and outer surfaces
of the piezoelectric cylindrical shell is investigated
on the buckling load
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Abstract

Wing section optimization is accomplished nsing a
combined strategy consisting of a genetic algorithm
(GA) and an artificial neural network (ANN). A
real coded genetic algorithm is utilized for an op-
timum search in design space. The numerical so-
lution of inviscid flow governing equations is used
for evalnation of the design candidates. In order to
reduce the number of these time consuming eval-
uations required by GA, every M generation, all
chromosomes fitness are trained to a neural net-
work. Then, a control based genetic local search
is handled by ANN as a fitness estimator to find
new promising regions in design space. It is demon-
strated that this approach could save considerable
computational time in application fields, such as
aprodynamic design. Results are presented for a
constrained optimization of an airfoil at transonic
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flow conditions. The PARSEC method of airfoil
generator and unstructured grid movement tech-
nigue are used in this work. Eventnally, optimnm
airfoil geometry is achieved by about 50% less com-
putational effort compared with the conventional
GA method.
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Abstract

Circulation is ereated in some parts of the settling
tanks. It can increase the mixing level, decrease the
effective settling and create short circniting from in-
let to ontlet. All the above-mentioned phenomena
act in such a way to decrease the tank’s hydranlic ef-
ficiency, which gnantitatively shows how flow within
the tank is uniform and calm. So, the main objec-
tive of the tank design process is to avoid form-
ing a circulation zone, which is known as the dead
rone. Prediction of the flow field and size of the
recircnlation zone is the first step in the design of
settling tanks. In this paper, while the FTC (Flow
Through Curve) was introduced, by using the RNG
k—¢ turbulence model, the effects of inlet position
on the hydranlic performance of primary settling
tanks were investigated. The baffle presence effect
was also studied.

Resnlts show that the RNG k— turbulence model
can predict the curvature of streamlines correctly. It
is also shown that the inlet baffle is not useful for
the present case-study and reduces its performance.
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Abstract

The present paper compares full kinetics mecha-
nisms in the numerical modeling of porous radi-
ant burners (PRB), with their reduced forms. The
two most frequently used mechanisms of methane
combustion (GRI3.0 and Miller) were selected and
their effects were examined on temperature, species
concentration, burning speed and pollutant emis-
sion. While the findings of the numerical simulation
of PRB show a fine concurrence between each full
mechanism and its related reduced mechanism, no
significant temperature differences are ohserved in
the results of full mechanisms. However, CO con-
centration along the burner axis shows a small dif-
ference between two full mechanisms, which is re-
lated to HCO and HO?2 concentrations. The incon-
sistency is more pronounced for NO concentration
along the porous axis, which is due to prompt NO
evaluation. The present research finds deviation,
also, hetween burning speeds, caleulated by numer-
ical simnlation and experimental results. This dif-
ference 18 mnch more significant in rich mixtures.
The GRI3.0 mechanism estimated the burning ve-
locities as being closer to the experimental values
than those predicted using the Miller mechanism.
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Abstract

An analytical model is developed accounting for the
expansion of an electrically charged spray, further to
its temporal deposition on a target. The model em-
ploys the Ganss law to determine the electric field
that arises from the charged spray, bonnded by an
earthed control surface. This, in turn, provides the
electric force field acting on the spray drops, leading
to the spray transient concentration. The concen-
tration field, in combination with the electric field,
results in a theoretical relation, which represents a
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deposition time constant as an index of the charg-
ing effect. The dependence of the time constant on
a drop electric charge approves the positive role of
a charged spray on improvement of the deposition
within a shorter time interval. Although an increase
in the spray concentration, as well as the use of
larger drops, also enhance the deposition, this en-
hancement indirectly stems from an increase in the
drop charge, which occurs due to those factors. The
results obtained from the model are also verified
against the direct solution of the Poisson equation.
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Abstract

A new method for the design of self-tnning adap-
tive lead-lag compensators is developed. The appli-
cation of this method to a nonlinear robot system,
where a linear control theory has not been success-
ful, is presented. The self-tuning block uses a. set
of linear algebraic eqnations to solve for compen-
sator parameters. This control strategy takes into
account the nonlinear terms of the system and the
application of this method reduces the mannfactur-
ing costs of antomatic control systems that have
high acenracy and performance.
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Abstract
This paper presents an npwind solution of compress-
ible inviscid flowfield around a helicopter rotor in
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hover, using Roe’s scheme on unstructured tetrahe-
dral meshes. Higher order differences are computed
uging a high-order Monotone Upstream Centered
Conservation Law (MUSCL) method. The numer-
ical algorithm utilizes an explicit time integration
scheme and the solution is accelerated by apply-
ing the implicit residual smoothing at every stage
of time integration. To demonstrate the solution
accuracy, the numerical simulations of the flowfield
around an isolated helicopter rotor, in hover, for two
operating conditions of subsonic and transonic tip
Mach numbers of 0.44 and 0.877, with a blade pitch
angle of 8 deg, are performed. The present results
for aerodynamic characteristics, including the pres-
sure distributions at different sections of the blade,
are compared with numerical and experimental re-
sults. The effects of the spatial solntion acenracy
of the nnmerical method on the flowfield character-
istics and aerodynamic results of the rotor are also
studied.
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Abstract

[nput wet air or process air i dried in a rotary de-
humidifier, nsing solid desiceant particles that are
a means to the dehumidification of indoor air. The
humidity amount on the surface of the desiccant is
increased during the dehumidification process and
is adsorbed by a regeneration air stream, which is
ultimately exhansted to ambient.

In this study, the effect of the Ackermann heat
transfer correction factor was investigated by nsing
mathematical modeling of a solid desicecant wheel,
as well as mass, energy and momentum balances on
air and wet solid particles of the desiceant for the
process and regeneration of an air stream. The re-
sults indicated that the dehumidification rate, along
with the desiceant wheel is dependent on humidity
ratio, air velocity and the mass and heat transfer
from the air stream to the desiccant bed and the
Ackermann correction factor. By increasing the in-
put air relative to the humidity and temperature by
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more than 50% and 95°C, the respectively, the ack-
ermann factor corrects the heat transfer coefficient
by up to 4%. The comparison between the amonnt
of humidity ratio, exit and inlet temperature and
air stream velocity, in the adsorption part of the ro-
tary desiccant wheel showed that the velocity of the
exit air stream from the wheel is increased, due to
the variation of humidity, temperature and pressure
depletion. This mathematical model is also capable
of depicting the details of superficial humidity and
the temperature of the air stream into the desiccant
wheel channels in both adsorption and regeneration
parts, as periodic profiles.
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Abstract

In this paper, a calculation method of hydrody-
namic coefficients of two-dimensional ship sections
for heave and sway motions, in cases of deep wa-
ter and zero-forward speed, are discussed. In this
method, sections can be in different geometrical
shapes. For this purpose, a potential solution with
multi pole expansion and two-parameter Lewis con-
formal mapping, has been used. Using this method,
a code is developed that is capable of calenlating
added-mass and damping coefficients of cross - sec-
tions. Also, the results of the code for circular, tri-
angular and rectangular sections are in good agree-
ment with experiments. Therefore, the developed
code can be used for hydrodynamic caleulations of
ships with any arbitrary hnll form.

[ |

INVESTIGATION OF SCALE
EFFECT CORRECTION FACTOR
IN SHIP RESISTANCE MODEL
TEST

M. Karimirad

M. Askari



M. Seif
Dept. of Mechanical Engineering
Sharif University of Technology

Abstract

In small towing tanks, due to tank and model di-
mension limitations, tests has been performed at
low Reynolds number and laminar flow regimes. In
this condition, low momentum is low and as a re-
sult, the probability of flow separation is high. This
has been resulted to a difference in flow hehavior
around the model and prototype. Therefore the
scale effect in model testing cannot be avoided,
which will be grater in small towing tanks. For
correction of results in all towing tanks, the scale
effect correction factor has been used.

This paper is a result of tests done on a model
of a 35000 tons Product Carrier. Tests have been
done with and without a turbulent simnlator and
the scale correction factor for both conditions has
been evalunated. Resnlts show that, without a turbu-
lent. simulator, this factor approximately has been
changed linearly. And, in the case of using a turbu-
lent simulator, the amount of this factor decreased
extremely and varied nonlinearly.
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Abstract

The addition of a fictitions term, artificial viscosity,
into the inviscid Euler equations of fluid dynamics,
in order to antomatically “capture” shock waves,
i3, perhaps, the oldest numerical device in the rel-
atively new field of compntational physics and me-
chanics. Many different functional forms for arti-
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ficial viscosity have been proposed. These forms
contain problem-sensitive-constants that are often
set in a somewhat arbitrary manner. The purpose
of this work is to choose a snitable form to remove
as many of these arbitrary constants as possible.

For this purpose, a form presented by Caramana
is selected. This form has some important proper-
ties, namely; dissipativity, Galilean invariance, abil-
ity to distinguish between shock waves, adiabatic
compression and turning off completely for rigid
motion. Properties are enforced to this form by
use of a limiter. Numerical results show more ac-
curate shock wave capturing in non-planar spaces,
especially in the convergent cases, than in the other
forms of artificial viscosity.
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Abstract

A geothermal snow melting system consists of hy-
dronic tubes embedded at critical points of roads,
highways and bridges. A flnid can be heated by
using a ground source heat pump system (GSHP)
and circulated through the embedded pipes to pre-
vent freezing conditions on the surface. The goal
of this paper i8 to find practical technigues to de-
crease the operation time of heat pumps to save en-
ergy. This paper consists of a 2D parametric simn-
lation of a typical bridge, considering the weather of
Tehran.This simulation containg different paramet-
ric inputs, like physical properties and geographical
conditions.One important characteristic of this pa-
per is the consideration of different layers and ma-
terials in the bridge.
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