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Amsh Karimipour, Sustzinable Nanofluid iz divided in two major section, mono nanofluid (MN) and hybrid
Mamagement of Natural Rescurces and nanofluid (HN). MN iz created when a solid nanoparticle disperses in a fluid,

Emvirenment Research Group, Faoo by of . . . .
Earviromment and r fafety, Ton Do whereas HN has more than one solid nanomaterial In this research, iron (110

Thang Uiniversity, Ha Chi Minh City, oxde (Fes(y) is MM, and FesOy plus multiwalled carbon nanotube (MWCNT)
etnam. iz HM, whereas both are mived and dispersed into the water basefluid. Therrmal
Email: arashkarimipouniadtneduyn

conductivity (TC) of Fe 0, /water and MWCNT/Fe, 0, /water was measured
after prepamtion and numerical mode]l performed on the resulted data. After
that, field emizion scanning electron micmacope (FESEM) was studied for
microat mctural observation of nanoparticles MK and HN TC were studied at
temperature mnges of 25 to 50°C and volume fractions of 0.2% to 10%. For
MN and HNM, thermal conductivity enhancement (TCE) of 32.7%% and 33.23%
was measumed at 50°C tem perature—1.0% volume fraction, ind ividually. Diiffer-
ent comelations hawe been caleulated for numerical modeling, with B* = 0.
Deviation of 0.6007% and 0.609% was calculated for given cormelations for MN
and HN individually. Deviation of 0.5862% and 0u6057% was calkulated for
trined models, for MN and HN individually. Thus, by adding MWCNT to
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Abstract

In this study. the effects of using hybrid PCM inside the wall on reducing heat ransier have been examined during the hot-
test (July) and coldest months (January b in three climate zones. The base wall thickness was 2 cm, and PCM-based wall

thickness was considered to be 22 cm. The PCM was placed in two separate layers of | cm within the wall. The objective [T

function was to diminish the heat transfier from the PC M-hase wall, as companed to the basa wall. In all three climatic zones,
inwarm and cold months, PCMW loading into the wall leads to heat transfier reduction. B ased on numerical resulis, in climaie
zones A (hot summer and mild winter), B (mild summer and very cold winter) and C (warm summer and cold winter) owing
to using hybrid PCM layers, heat transfer diminished by 26.9%, 29.65% and 30.5%, respectively.

Keywords PCM-based wall - Building - Heat reduction - Climate zone

Introduction

Emnergy usage in residential and commercial buildings
accounts for 20% of the worlds total consumption, and fore-
casts affirm that this energy consumption rate will mcrease
by 0.6-2.1%year by 2040 [1]. The share of energy con-
sumption in indwsiry and transportation sectors is estimated
at 54% and 26%, respectively. The growth rate of energy
consumption in these sectors is 1.2 and 1 4%, espectively
[1]. The storage of thermal energy throagh utilizing phase
change materials {MCMs) has attracted the attention of
many researchers around the world owing to its capability
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to decrease energy usage [2. 3], or thermal energy storapse
|4]. electronic cooling manzgement [5]. While the number
of articles published in the field PCM in 199 was less than
100 papers per year, in X8 it mached about 700 articles per
year, which reveals that using PCM capabilities has received
much attention [6]. FCM in buildings can be used in the
various sections such as wall, fioor, ceiling and glared [3].
Statistical results [6] show that the use of these materials
in the wall of the building has the largest share. PCM is
incorporated into the wall through mixing or combining
with building materials such as mortars, concrete, gy psum
beoards, blocks, bricks or using as a separate panel. Electric-
ity consumption in buildings varies greatly over time. In
many cases, the peak of electricity consumption coincides
with the peak of heat exchange between the building and
the surrounding, thus exacerbating electricity consumption.
Considering the higher price of electricity during the peak
load time, it is necessary to shift the heat exchange peak.
Using PCMs as a passive methodology is very efficient from
this perspective [7].

Li et al. [3] investigated the efficacy of PCM loading
inside the wall on the heat transfer. The input variables
included the PCM type, installation location, and its thick-
ness. The objective variable was defined as the decrease
in the heat ransfer rate. The authors evealed that adding
PCM (thirteen different PCMs type)) to the wall diminished
the heat ransfer rate. In addition, a sensitivity analysis was
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ABSTRACT

Laser welding is one of the most common technologies with various applications in different industries. In this paper, laser joining of the
Ti6Al4V alloy and polyethylene terephthalate (PET) as 4 means of two common materials is discussed. According to the erperimental
results, the focal length is a very impaortant parameter in this dissimilar laser welding, and because of the low melting point of PET, it i not
posible to create welding at low focal lengths. Furthermore, changing the welding parmeters such as welding speed and pulse duration
changes the temperatume field of the molten pool and its ssrmunding points, as well as the number, distribution, and the shape deformation
of the bubbles formed in PET, which plays an important role in welding quality and mechanical strength. The mumber of bubbles clearly
has a significant influence on the aurface contact area and the resultant shear load test values, Genemlly, educing the surface contact area
between PET and the Ti6AMV alloy evidently reduces the tensile shear load of the joints. The shear load of the joints has had about 40%
variation upon changing the focal length, Additionally, the shear load changed only about 10% by changing the pulse duration from & to
10 ms. Seemingly, changing the energy densty throngh a variation of focal length has had a higher influence of about 30% than the inddent
time of laser beam through increasing the pulse duration. Apart from selecting different laser parameters, the measured temperature in
ranges between 100 and 120°C can produce acceptable joints with lower defects,

Key words laser welding, titanium alloy, polyetinlene terephthalate (PET), shear load, mechanical srength

Published under license by Laser Institute of America. hrtps:/ fdoLorg/10.2 3507 B00O0275

L INTRODUCTION

Applications of lasers have enhanced in vadous industries.
Gu er al' investigated the effects of laser scanning arategies on
selective laser melting of pure tungsten. Their results showed tha
pores and cracks were the main defects in selective lser melting
(SLM)-processed tungsten parts. Also, compared with other
scanning strategies, a compressive strength of 923 MPa with an
clongation of 7.7% was obtained Djogo et al” presented techniques

to demonstrate the potential for 3D writing of high-density optical
packaging components, for efficiently connecting optical fibers to
silicon photonic (SF) processors for use in telecom and data
centers Their finding illnsrated that a 3D wavegnide fan-out
design provided an attractive balancing of low losses, high channel
denzity, modematching, low cros talk, and compact footprim.Thc
3D additive and subtractive proceses thus demonstrated the
potential for higher scale integration and rapid photonic assembly

J. Laser Apol 33, 01 2038 (202 1); dac 1023507 0000275
Pubiishad under canzs by Laser ingnre of America
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MULTIFUNCTIONAL TRANSFER TROLLEY.

Disclosed = a multifunctional transfer trolley. The
multifunctional transfer wrolley includes a tralley plate
Body including a trolley plate being movakle horizontally; a
weighing assembly including a weighing sensor having a
pressure-bearing end and a mounting end, the mounting
end being mounted to an upper end of the trolley plate; a
bearing assembly including a bearing plate, the bearing
plate being located above the pressure-bearing end, an
upper end of the bearing plate being configured to carry
cargo 1o be transferred; and a lifting assembly including a
lifting plate movably instzlled on the trolley plate in the up
and down direction, the lifting plate being located
between the bearing plate and the trolley plate,
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Design of Fractional Order Synergetic Controller for Permanent Magnet Synchronous Motor
WANG Xiaodong, MA (Hang, FENG Fhan—iong, WEN Yun

tﬂuh«.i Kﬁy T.ub-eu:nler_!,- al Power ﬂyslv.rn [Maign and Test for Electrioal Vehicle, Hubed L'nivu's:iiy of Ars and
Seienve, Xiangyang Hubei 441053, China)
Abstract . Tn order to improve the contm] pedomance of permanent mag net synchmoous molors, a synee
getic contmller based on [metional onder was designed.  Firstly, a fmctional order speed contmoller was de—
sgned by combining fmetiomal caleules with synegetic control. Secomily, a synergetic bad lonpue obsernv-
oW as tlm.ignml tar Teed back the observations to the metional onder ’.'Pmul contmller to meduce the disturb-
anie of load Lompue on the :_vir.:ru: F]nnu_r.. a discrels Hme :g.'rmrgr.iic ohserver was 1higmﬂl, which can
realize the accurate estimation of the roor position and speed and improve the stability of the system and
speed estimation pedormance. The simulation results show that the proposed contml scheme can impove
the transien response and mbusiness of the system, and has a good eflect on chatiening sppression,
Key words . permanent magnel synchronous molor! Tmotional onler syneqgete comiroller: load fompue
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Sensorless Control of Permanent Magnet Synchronous Motor
Based on Synergetic Observer

WANG Xioodong',  MA Qiang’ . QIN Sigi’,  VANG Taotao
[ L.Hubei Key Labordory of Power System Design and Test for Electrieal Vehicle,
Hubei University of Arts amd Seience , Xingyung 441053, Chinag
2 Camel & Rimoe New Emetﬂ.' Tﬂ'htltlhw Co., Lid, '."';i.mﬂg,-a.nﬁ 441116, China)
Albmtrncl; The chattering cansed by using symbolic functions exists in the tmditional sliding mode observer, In
order in anlve the problem, s synergetic ohserver method based on econtinunos function is preposed to realine the

sensneleas contmal of ol magred symnck madnr | PMEM ). The discrete mathematical model of the PMSM is
studied. The furctional relationship between the current devintion a1 time k+1 ond that at time & is established. The
arctangent function caleulates the mtar position and adds angle compensation o improve the cheermtion accurscy. The

sinualatinn resulis sl that the designed synesgetic observer has on chattering and has higher estimation securncy and
good anti-interference performance. bt can better realize the sensorless control of the PMSM than the traditional diding
madde: nhserver,

Key words; permanent megnet synchronoes motor | PMSM ) sensorles control; synergetic observer ;
chutiering
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The dynamics of cross-flow tubes were studied in consideration of initial axial load and distributed impacting constraints,
modeled as cubic and trilinear spring constraints. The tubes were modeled as Fuler—Bernoulli beams and supported at both ends,
including the simply supported tube and cdlamped-clamped tube. The analytical model involves a time-delayed displacement term
induced by the cross flow based on the quasi-steady theory. For simplicity, a single flexible supported beam in a rigid square array
of cylinders was studied by using the damping-controlled mechanism. The mean extension of the tube was considered, and thus, it
added another nonlinear term in the equation of motion. Results show that the tube loses stability by buckling and fluttering at
various initial pressure loads and cross-flow velocities. An increase was observed for critical velocities and initial pressure boads.
Chaotic oscillations were observed for the trilinear spring model. The distribution of the impacting forces was also caloulated.
Some of the fresh results obtained in the impact system are expected to be helpful in understanding and controlling the dynamic

responses of fluid-conveying pipes.

1. Introduction

Cross-flow heat exchanger tubes are found in many
power generating industries, such as in sieam generators,
boilers, and nuclear reactors [1-4]. For the past 50 years,
the cross-flow-induced dynamics of tube arrays has be-
come an important topic worldwide. Studies on heat
exchanger tube failures related to flow induced vibration
began in the 1950s and have greatly progressed since the
1970s [5-7]. Tube arrays exhibit fAuid elastic instabilities
at sufficiently high cross-flow velocities. These instahbil-
ities are related to negative fluid damping caused by the
flow-induced dynamic forces acting on the tubes. With
negative damping, the surrounding fluid on the tubes
exerts a positive input of work [3. 8-10]. These flow-
induced instabilities may severely damage the tubes. For
example, the resultant large displacement may cause the
tube to impact onto the loose supports and always wear
with loose supports [11]; the axial pressure from
manufacturing may cause the tube to lose stability either
by fluttering or buckling [12-14].

Many studies have focused on the dynamics of cross-
flow induced vibrations of heat exchanger tubes by using
single degree of freedom models and complicated contin-
uous models of flexible beams. Price [1] dassified the fluid-
elastic instability models into seven groups: “jet-switch,”
“guasi-static,” “inviscid flow,” “quasi-steady,” “semi-
analytical,” "unsteady,” and “computational fuid dynamic.”
In [15] and [16], the fluid force coefficients for a tube array
and critical cross-flow velocities were determined through
experiment observations and numerical results. Rzent-
kowski and Lever [17] conducted the stability analysis of
tube arrays subjected to turbulence. Results showed that a
nonlinear fexible tube moves in the transverse direction
perpendicular to the direction of the cross flow. In their
study, the other tubes surrounding the flexible tube were
assumed to be rigid. The results showed that cross-flow
turbulence may reduce the fuid-elastic instability. The
displacement of the tube may become large when the cross-
flow velocity increases after the onset of fluid-elastic in-
stability. In this case, the nonlinear effects become important
to some extent.
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