2023; Ahmed and Chen 2023; Anvari
et al. 2023; Nguyen and Pirouzfar 2023; Guo, et al. 2023).
The relatively low-performance factor compared to the
compression refrigeration cycle is the main limitation of
the ERC (Bukharin and Hassan 2023; Spitzenberger et al.
2023; Lei et al. 2023). Today, most of the refrigeration
cycles in the air conditioning sector are vapor compres-
sion refrigeration cycles. Conventional vapor compres-
sion refrigeration cycles work by electricity. Generating
electricity and heat by burning fossil fuels causes a large
chunk of greenhouse gases as well as air pollution (Hossei-
nizadeh et al. 2023). The use of refrigeration cycles with
thermal energy has attracted a lot of attention, considering
the limitation of energy resources and the need to reduce
harmful environmental effects. Unlike the compression
refrigeration cycle, the ERC does not need a compressor
and contains an ejector, condenser, expansion valve, evap-
orator, pump, and generator (Chen et al. 2023; Jahangiri
et al. 2023; Amin 2023; Zou et al. 2023; Zhu et al. 2023;
Dai et al. 2023; Liu et al. 2023; Tan et al. 2023; zhang
Wang 2023; Cong and Zhang 2023).

Sankarlal et al. (2006), during an experimental study,
investigated an ERC that works with ammonia and inves-
tigated the impact of condenser, generator, and evaporator
temperatures on the performance of the ERC and showed
that the ejector ER and the cycle performance coefficient
enhances as the temperature of the generator raises, and
decreases as the temperature of the condenser increases.
Tahani et al. (2015) studied the thermodynamic simulation
of the condensation refrigeration cycle using ejector and
separator. According to the results, by adding the ejector to
the common compression refrigeration cycle, the perfor-
mance coefficient of the system increases, and the energy
consumption decreases by about 35%.

Bencharif et al. (2020) examined the impact of injecting
working fluid droplets on the performance of an ejector-
based refrigeration cycle. The ejector intended can be used
for heating and cooling applications. They developed a
thermodynamic model in MATLAB and used R245fa
working fluid. They showed that the injection of drop-
lets at the diffuser end with various temperatures ranging
from 20 to 26 °C has a considerable effect on the ejec-
tor performance and cycle efficiency. Sanaye et al. (2019)
combined a vapor-vapor ERC with a vapor-liquid ERC to
increase the refrigeration cycle’s performance coefficient
also showed that the proposed cycle enhances the perfor-
mance coefficient and exergy efficiency by 18% and 25%

and reduces electricity consumption and annual cost by
31% and 8%. Riaz et al. (2020) simulated and optimized
an ERC in EES software. In this research, they presented a
new analytical model to predict the ejectors’s performance.
This model can calculate the ejector ER for existing work-
ing conditions. They showed that the designed ERC can
produce 1.8 MW of cooling. Wang et al. (2018) used a
computational fluid dynamics model to predict ejector
performance in different operating conditions. This model
has investigated the impacts of the initial nozzle outlet
position and area ratio on the efficiency of the ejector and
has shown that the optimal area ratio enhances linearly
with the initial flow pressure, and the optimal value of
the initial nozzle outlet position decreases with increasing
initial flow pressure. Xue et al. (2020) proposed a two-
stage vacuum ejector to improve the performance of the
MED-TVC desalination system. They used CFD to simu-
late the ejector and plotted the Mach number as well as
pressure distribution along the axis of the ejector. They
showed that the new ejector can provide a suction pressure
of nearly 5.3 under the conditions of initial fluid pressure
of 0.6 MPa and discharge pressure of 0.1 MPa. Also, in
the vacuum environment, the evaporation temperature can
be decreased to about 35 K.

The geometry of the primary nozzle (PN) is one of the
parameters affecting the performance of the ejector. There-
fore, Alyari et al. (2021) examined the impact of replac-
ing the PN of parallel flow instead of the primary conical
nozzle on the efficiency of the ejector experimentally. They
demonstrated that using a parallel flow nozzle increases the
ER of the ejector. Galindo et al. (2020) evaluated the solar
ERC from the point of view of maximizing efficiency with
three refrigerants with low environmental impact. They used
R1234yf, R1234ze, and R600a refrigerants and used com-
putational fluid dynamics to demonstrate the behavior of the
refrigerants. They indicated that R1234yf refrigerant has the
best performance regarding overall system efficiency.

Today, researchers have shown that condensation occurs
in steam ejectors, and two-phase flow is seen in the ejector
(Aliabadi and Bahiraei 2021). Zhang et al. (2020) used the
Benson surface tension model and introduced a new model
to simulate the flow in the ejector. They were able to increase
the efficiency of the ejector by optimizing the PN of the
ejector. Li et al. (2019) proposed to use of a steam ejector
for a fire suppression system because the pressurized steam
droplets can quickly extinguish the fire with a two-phase
flow. They claimed that using steam can reduce water con-
sumption. They used wet steam to understand droplet con-
densation and evaporation better and provided an evaluation
of initial flow humidity and ER. They were able to improve
the system performance by 23% by reducing the humidity
of the secondary flow. Ariafar et al. (2015) investigated the
reason for the difference between the IGM and the WSM in




2020a). The following assumptions
are considered for the equations governing the ultrasonic
ejector (Zhang et al. 2019):

e The flow has axial symmetry.
e The flow is solved in the steady frame.

The equations of momentum, continuity, number of
drops, humidity, also energy are as follows (Aliabadi et al.
2020b).
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where P is pressure, p is density, y is humidity, and 4 is
enthalpy. The subscripts / and v refer to the liquid and vapor

2021).

26, 3Py —47r*%c,
etass = 4c\J ™ / p—lexP(TbTV)

Kantrowitz correction is utilized in the relation in Eq. (6).

1

J= —Jclass
1+9

@ is the coefficient of temperature correction and is cal-
culated from Eq. (8) (Aliabadi et al. 2020b).

®=2(7_1) hlv hlv _1
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= 2015).
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By two mass sources, the phase change is calculated
(Aliabadi et al. 2020a).

r, = gﬂplpr*3J

dr
=4 2640
[, = 4xp,pnr A

Two mass sources are used to define phase change for
nucleation (I';) and droplet growth (I",). The major param-
eter for an ejector can be described as the entertainment
ratio. This parameter is defined as:

m?

ER = m_

P
where primary and secondary mass flow rates are depicted
by ni, my
2021) is utilized for
the RANS method. The convective fluxes were computed
using the Roe method; also, for space discretization, the
upwind approach with second-order accuracy was employed.
An implicit density-based coupled solver is employed to
solve the condensing flow in turbine blades. When the resid-

uals are smaller than 107



2011) is used to check the effect of out-
let pressure. Primary and secondary flows are in a saturation
state. Much experimental work has been done on the ejector
by Ruangtrakoon, which has resulted in valuable experimen-
tal data. This study has considered primary flow pressure as
well as secondary flow pressure of 270 kPa and 1.28 kPa,
respectively, for all outlet pressures. Figure 1 displays the
schematic view of the ejector. In general, a steam ejector

contains four main components: (i) PN zone, (ii) mixing
zone, (iii) constant area zone, and (iv) diffuser zone.

Geometry of ejector

A geometry of steam ejector is shown in Fig. 2. The length
of mixing chamber, the length of diffuser and the length
of throat are 130 mm, 180 mm and 114 mm. high pressure
steam from the generator, known as a primary flow, expands
and accelerates through the PN. This results a supersonic jet
stream of the primary flow which creates a very low pressure
region at the NXP and subsequently in the chamber of mix-
ing. This low pressure region draws a secondary flow from
the evaporator into the chamber of mixing. The primary flow
and the secondary flow then mix together in the chamber
of mixing. Due to a high momentum of the primary flow,
the mixed stream is still in supersonic region. By the end of
the chamber of mixing, a normal shock, series of oblique
shocks, or a pseudo shock are induced. The shock causes
a major compression effect and a sudden drop in the flow
speed from supersonic to subsonic. A further compression
of the flow is achieved as it is brought to stagnation through
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Table 1 Validation of Ruangtrakoon ejector (Zhang et al. 2020). Pri-
mary, secondary, and discharge pressures are 270 kPa, 1.037 kPa and
2.8 kPa

Numericall Experiment] Error [%]
ER 0.43 0.44 2.2
Table 2 Mesh study
Cell number 11000 32000 70000
ER 42 43 43

Fig.3 Computation domain
inside the ejector

1. The pressures of primary flow, secondary flow, also
outlet flow are 270 kPa, 1.037 kPa, and 2.8 kPa, respectively.
The value of the ER in numerical solution and laboratory
data is 0.43 and 0.44, respectively, and the error value of
2.2% is observed in the prediction of the ER. The amount of
error is insignificant, which shows that the numerical solu-
tion has the necessary accuracy.

Grid-solution independence

One of the most influential parameters in simulation is
the number of computational cells. As the number of cells
increases, the solution changes. No change in the solution is
observed after a certain number of cells, or the change in the
solution is not significant, and this number of computational
cells is called the optimal number.

The mesh generations process has been handled with
GAMBIT 2.4.6. A 2D axi symmetric domain has been
applied for modeling the ejector. This study is used to inves-
tigate the number of computational cells of 11,000 quadri-
lateral elements, 32,000 quadrilateral elements, and 70,000

quadrilateral elements, and the ER is calculated in each of
these computational grids. The grid-solution independ-
ence is listed in Table 2. There is no significant difference
between 32,000 and 70,000 computational cells. Thirty-two
thousand computing cells are used to reduce the volume of
calculations. The computational domain of the ejector is dis-
played in Fig. 3. The details of number of grids in different
part of ejector for optimum grid are seen in Table 3.

The effect of outlet pressure on the structure of flow
in the ejector

This part examines the impact of exhaust pressure on the

behavior of the flow inside the ejector. Ejector, a device used
to suck flow from the evaporator in a refrigeration cycle. It is
necessary to make a low-pressure zone in the ejector to draw
the flow. This low-pressure region is created by the primary
flow at the end of the PN as well as the beginning of the mix-
ing zone. The ejector output pressure should be low enough
to create this area. The importance of the outlet pressure is
in the suction of the secondary flow into the ejector.

This part examines the effect of the outlet pressure of the
ejector on pressure distribution, temperature distribution,
and Mach number distribution. Pressures of 3600 Pa, 4000
Pa, 4200 Pa, and 4500 Pa are used to check the impact of
outlet pressure. The primary flow pressure is 270 kPa, and
the secondary flow pressure is 1.2 kPa. The impact of outlet
pressure on static pressure distribution is shown in Fig. 4. It
is clear that the impact of the outlet pressure on the pressure
in the figure. As the outlet pressure decreases, more pressure
decrease is seen in the ejector when the expansion-compres-
sion occurs. The lowest pressure in the ejector is around 0.08
m, and for outlet pressures of 3600 Pa, 4000 Pa, 4200 Pa,
and 4500 Pa, the logarithmic numbers are 1.99, 2.01, 2.10,
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4, the
outlet pressure does not change the pressure distribution in
the PN.

Outlet pressure’s impact on velocity distribution is shown
in Fig. 5 by graph and contour. An ejector is a device in
which supersonic velocity can be seen. It can almost be
said that there is no significant difference in velocity in the
PN. But in the constant area zone, the mixing zone and the
diffuser of the difference in the graph and contour of the
velocity are clear, especially in the diffuser where the big-
gest difference in velocity can be seen for pressures of 3600
Pa, 4000 Pa, 4200 Pa, and 4500 Pa. For example, it can be
said that by increasing the outlet pressure, a greater decrease
in velocity can be shown at x >0.15 m. For example, the
velocity at x=0.2 m and pressures of 3600 Pa, 4000 Pa,
4200 Pa, and 4500 Pa are 1181 m/s, 1046 m/s, 850 m/s, as
well as 701 m/s, respectively. The velocity at the exit and in
the centerline of the ejector for pressures of 3600 Pa, 4000
Pa, 4200 Pa, and 4500 Pa are 76 m/s, 69 m/s, 64 m/s, and
52 m/s. As the outlet pressure increases, the outlet veloc-
ity also decreases. Figure 5 proves that the outlet pressure
strongly has a considerable impact on the velocity distribu-
tion inside the ejector as well as exerts fundamental changes
in the length of the jet core.

One of the most important flow parameters is the static
temperature distribution, the analysis of which reveals valu-
able information about the flow behavior. The occurrence of
aerodynamic shocks raises the temperature, as well as the
expansion of the flow decreases the temperature. In fact, it

Axial coordinate [m]

can be said that sudden changes in temperature indicate the
occurrence of aerodynamic shocks that can be easily seen in
the ejector. Figure 6 demonstrates the impact of outlet pres-
sure on temperature distribution in the ejector. The tempera-
ture at the inlet of the primary flow is 403 K, and it decreases
due to the expansion of the temperature flow. The tempera-
ture reaches the minimum value outside the PN and in the
chamber of mixing due to the strong expansion of the flow.
The minimum temperature value is around x =0.08 m, and
for pressures of 3600 Pa, 4000 Pa, 4200 Pa, and 4500 Pa are
163.3K, 163.5K, 169 K, and 174 K, respectively. Then, the
temperature increases due to the occurrence of aerodynamic
shocks, and then large fluctuations in the flow are seen due
to expansion compression. Then, an increase in temperature
is observed, after which the temperature reaches almost a
constant value. This increase in temperature is due to the
single-phase flow, which is explained in the next section.

The impact of outlet pressure on the production
of the liquid phase in the ejector

Condensation and evaporation are among the phenomena
observed in the steam ejector. The expansion rate in the ejec-
tor is very high, causing non-equilibrium thermodynamics
to dominate the flow and a liquid phase forms in the ejec-
tor as nucleation occurs. The formation of a liquid phase
prevents a sharp drop in the temperature in the ejector by
releasing latent heat. Figure 7 demonstrates the effect of
outlet pressure on the liquid phase. The output pressure has
almost no significant effect on the maximum LMF. The LMF
becomes zero at x=0.41 m, x=0.36 m, x=0.32 m, and
x=0.27 m for pressures of 3600 Pa, 4000 Pa, 4200 Pa, and




3600 Pa

4000 Pa

4200 Pa

4500 Pa

i

160 178 196 214 232 250 268 286 304 322 340 358 376 394 412 430 448 466 484

T[K]

500

P=3600 Pa
P=4000 Pa
P=4200 Pa
P=4500 Pa

450 =

T [K]

1 1 1 1 1 1
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Axial coordinate [m]

150




3.6
kPa

4.0
kPa

4.2
kPa

4.5
kPa

Liquid mass fraction

0

0.25

0.2

0.15

0.1

0.05

I -

0.024 0.048 0.072 0.096 0.12 0.144 0.168 0.192 0.216 0.24

Liquid mass fraction

P=3600 Pa
P=4000 Pa
P=4200 Pa
P=4500 Pa

0

0.05

0.1

0.15

0.2 0.25 0.3 0.35 0.4 0.45 0.5
Axial coordinate [m]



Entrainment ratio

0.7

0.6

e
n

<o
'S

o
w

0.2

0.1

2800

3200 3600 4000

Discharge pressure [Pa]

4400

https://doi.org/
10.1515/cppm-2023-0042

Dai, B., Zhao, R., Liu, S., Xu, T., Qian, J., Wang, X., Yang, P.,
Wang, D.: CO2 system integrated with ejector and mechanical
subcooling: a comprehensive assessment. Appl. Therm. Eng.
234, 121269 (2023)

Galindo, J., Dolz, V., Garcia-Cuevas, L.M., Ponce-Mora, A.: Numer-
ical evaluation of a solar-assisted jet-ejector refrigeration sys-
tem: Screening of environmentally friendly refrigerants. Energy
Convers Manag 210, 112681 (2020)

Guo, P, et al.: CO2 hydrogenation for geothermal energy storage
through synthetic natural gas production and byproduct of
refrigeration and freshwater using solid oxide electrolyzer cell
(SOEC) and methanation reactor; Techno-economic evaluation
and multi-objective optimization. J. CO2 Utiliz. 69, 102395
(2023)

Hosseinizadeh, S.E., Ghamati, E., Jahangiri, A., Majidi, S., Khaz-
aee, I., Aliabadi, M.A.F.: Reduction of water droplets effects in
steam turbine blade using Multi-objective optimization of hot
steam injection. Int. J. Therm. Sci. 187, 108155 (2023)

Jahangiri, A., Aliabadi, M.A., Pourranjbar, D., Mottahedi, H.R.,
Gharebaei, H., Ghamati, E.: A comprehensive investigation
of non-condensable gas and condenser temperature effects on
power plant ejector performance by considering condensation
flow regime. Thermal Sci. Eng. Prog. 1(45), 102128 (2023)

Kitrattana, B., Aphornratana, S., Thongtip, T.: Investigation on
improvement potential of steam ejector performance in refrig-
eration cycle via constant rate of momentum change design
method. Appl. Therm. Eng. 231, 120953 (2023)

Lei, Y., Li, S., Lu,J., Xu, Y., Yong, Y., Xing, D.: Numerical analysis
of steam ejector performance with non-equilibrium condensa-
tion for refrigeration applications. Buildings 13(7), 1672 (2023)

Li, A., et al.: Computational study of wet steam flow to optimize
steam ejector efficiency for potential fire suppression applica-
tion. Appl. Sci. 9(7), 1486 (2019)

Liu, G., Zhao, H., Deng, J., Wang, L., Zhang, H.: Performance
improvement of CO2 two-phase ejector by combining CFD
modeling, artificial neural network and genetic algorithm. Int.
J. Refrig. 1(154), 151-167 (2023)

Riaz, F., Lee, P.S., Chou, S.K.: Thermal modelling and optimiza-
tion of low-grade waste heat driven ejector refrigeration system
incorporating a direct ejector model. Appl. Therm. Eng. 167,
114710 (2020)

Ruangtrakoon, N., Aphornratana, S., Sriveerakul, T.: Experimental
studies of a steam jet refrigeration cycle: effect of the primary
nozzle geometries to system performance. Exp Therm Fluid Sci
35(4), 676-683 (2011)

Sanaye, S., Emadi, M., Refahi, A.: Thermal and economic mod-
eling and optimization of a novel combined ejector refrigeration
cycle. Int. J. Refrig. 98, 480-493 (2019)




https://doi.org/10.
1007/s42108-023-00248-x

Wang, L., Liu, J., Zou, T., Du, J., Jia, F.: Auto-tuning ejector for refrig-
eration system. Energy 161, 536-543 (2018)

Xue, H., Wang, L., Jia, L., Xie, C., Lv, Q.: Design and investigation of
a two-stage vacuum ejector for MED-TVC system. Appl. Therm.
Eng. 167, 114713 (2020)

Zhang, G., Zhang, X., Wang, D., Jin, Z., Qin, X.: Performance evalu-
ation and operation optimization of the steam ejector based on
modified model. Appl. Therm. Eng. 163, 114388 (2019)

Zhang, G., Dykas, S., Yang, S., Zhang, X., Li, H., Wang, J.: Optimi-
zation of the primary nozzle based on a modified condensation
model in a steam ejector. Appl. Therm. Eng. 171, 115090 (2020)

Zhang Wang, H.: Energy and exergy analysis of primary steam super-
heating effects on the steam ejector applied in the solar renew-
able refrigeration cycle in the presence of spontaneous nucleation.
Chem. Product Process Model. (2023). https://doi.org/10.1515/
cppm-2023-0038

Zhu, H., Liu, J., Yu, J., Yang, P.: Artificial neural network-based pre-
dictive model for supersonic ejector in refrigeration system. Case
Stud. Thermal Eng. 49, 103313 (2023)

Zou, L., Liu, Y., Yu, J.: Energy, exergy and economic evaluation of a
solar enhanced ejector expansion heat pump cycle. Renew. Energy
217, 119119 (2023)

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2024-03-09T00:42:36+0530
	Preflight Ticket Signature




