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Abstract- This paper presents a combined electromagnetic and
thermal design of integrated inductor, for the application of a
45kW aircraft starter-generator. The inductor is designed at high
current density by using the apporach ofarea product, followed
by the finite element analysis, which validates the electromagnetic
performance of integrated inductor. The total power losses at 8,
20, and 32kRPM are evaluated in order to investigate the thermal
design of a combined starter-generator and integrated inductor
system, whilst, achieving the full integration from a thermal
management point of view. As both starter/generator and
inductor share common cooling configuration; performance of a
direct and an indirect cooling options are compared. The direct
cooling configuration, based on a semi-flooded design, can lead to
a temperature reduction up to 90°C in the most critical
components.

Index Terms —Integrated Inductor, Integration of Passives,
Rotor-less Inductor, Thermal Design and Starter-Generator.

I. INTRODUCTION

compact motor drive system is required, from

physical and functional integration point of view, in

order to achieve higher power density and efficiency.
Such power dense systems are mandatory in aircraft, marine
and transportation applications. Passive elements which are
introduced after the drive components have been defined lead
into discrete sub-systems [1]. To overcome this, the integration
of passives need to be introduced both from functional and
physical point of view [2, 3]. There are many possibilities in
the aircraft motor-drive systems to integrate the passive
components. Pasives integration in such systems offer many
advantages such as increased energy densities, reduced price,
weight, space and eases the construction task. Thus,
applications where high energy densities are required,
integrative approach appears to be the best solution [4, 5]. In
the past, the integration of passives has been a focus in electric
motor drive market that has resulted in an overall compact
design of a power system. In [2, 3], a new integration
methodology of the inverter output filter inductor is presented
for permanent magnet synchronous motor drive systems.
Integrated motor uses the main motor inductance as filter
inductance instead of sizing a separate inductor between the
inverter and the motor, which yields to the elimination of
ohmic losses and its associated mass and occupied space. The
author of [4-7] introduced two new options for passive filter
inductors integrated within the common housing of the motor
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Fig. 1. Radial Cross-section and Flux Distribution (a) EE Core Inductor

as shown in Fig. 1. It includes: motor-shaped rotational
inductor and motor-shaped rotor-less inductor. Both integrated
inductors are mounted axially on to the rotor shaft, resulting in
a shared cooling system. Thus, eliminating the requirement of
an external cooling system. The rotor of the rotational inductor
rotates with the fundamental freuqncy of the stator magnetic
field which minimises the rotor iron losses. On the other hand,
integrated rotor-less inductor has the identical structure, but
without rotor, which makes it appropriate for smoothing
inductors for DC-Link applications, grid-side input filters and
isolation transformers. In comparison, the rotational inductor
can only be employed for high speed motor drive systems. In
[8], author has presented a design of motor-shaped rotor-less
inductor adopted for 45kW aircraft starter-generator. This
integrated inductor was designed and sized at current density
of 18A/mm? which uses the existing cooling system of the
starter-generator. A substantial weight and space reduction of
55.4% and 52.7 respectively is achieved, when compared with
the standard EE-core inductor which had come at the expense
of higher ohmic losses, where, heat generated in the windings
is assumed to be taken out by the cooling system available for
the starter-generator, designed for aircraft applications.

This paper presents the thermal investigation of an
integrated rotor-less inductor proposed in [8] which is adopted
for a 45kW aerospace starter-generator. In the next section,
design procedure of the inductor using area product approach
is discussed. Section III provides the detail of the starter-
generator that requires a series inductor to be added with its
main windings, in order to improve current and torque ripple.
In section 1V, sizing of the integrated inductor is discussed,
followed by the thermal analysis of the starter-generator
combined with an integrated inductor in section V.



II. AREA PRODUCT APPROACH

The voltage due to electromagnetic induction, accross the
terminals of an inductor, can be obtained by referring Fig. 2 if
the supply current and voltage across the inductor is
sinosoildal. Therefore, the induced voltage is given by,

€y
(2)

Where K, , Ac, ©pic> Bpics fsuppty and Nppgse are waveform
factor, iron core cross-section area, magnetic flux created by
the electromagnetic field, peak value of flux density, supply
frequency and the phase turns respectively. The turns per phase
of the inductor, for a given conductor and window area can be
determined by,

Vpk = Nphasefppkwsupply
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Nphase =
Where, K is the window utilisation factor In general, for
inductor, window utilisation factor typically varies from 0.45
to 0.55 in order to provide enough space for bobbins, slot liner
and the wire insulation [8]. By substituting (3) in (2), we have,
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By multiplying I,,,; eon both sides, we have,
KFKprkAcore Wafsupplylrms
Vimslrms = A %)
st
Solving for the area product, we have,
Vemslrms
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Where /., is the RMS current density of the copper conductor
which is limited by thermal loading of the inductor windings.
For 3-phase inductors the area product changes to,

We

Ap,Sph = 3Acore- (7) = 1-5Ap,1ph 8
From (6), it can be observe that the parameters such as window
utilisation factor, magnetic flux density and conductor current
density has an influence on the inductor’s area product. The
left hand side shows the physical parameters of an inductor,
whereas, the right hand side shows the parameters that depends
on the electrical and magnetic loading of an inductor. The core
area narrates the flux permeance capacity, whereas, the
window area defines inductor’s current conduction capacity
[4-9]. Tt is important to note that the area product does not
depend on the fundamental supply frequency. But, the iron
losses depends on the frequency squared. Hence, when
designing an inductor for high frequency (kHz to MHz)
applications, it is necessary to consider the flux density inside
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Fig. 3. Radial Corss-section of the Starter-Generator
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Fig. 4. Torque-speed Characteristics of the Starter-Generator

iron core is adjusted to a lower value when compared to
indcutor designed for low frequency (Hz to kHz) applications
[8, 9].

III. 45KW AEROPSACE STARTER-GENERATOR

The circumferential cross-section and torque-speed
curve of the starter-generator, used for aircraft application, are
shown in Fig. 3 and Fig. 4 respectively, the key parameters of
which are illustrated in Table I. The starter-generator works as
a motor during engine start and is required to produce a
constant power (or torque) from standstill to an engine firing
speed of 8 kKRPM. Between the speeds of 8 kRPM (wstart) to 20
kRPM (®min), the starter-generator feeds the constant power to
accelerate the engine. Once the engine reaches its steady state
region, the starter-generator turned into a generation mode
between the speeds of 20 kRPM (®min) and 32 kRPM (®max).



In generation mode, the starter-generator induces output power
of 45kW up to a maximum speed of 32 kKRPM (®max). Since
the phase inductance of the starter-generator is very low (99
puH), an additional inductance is needed to increase the main
inductance of the starter-generator, by twice. This increase in
inductance will reduce the magnitude of switching current
component by half through the starter-generator. Furthermore,
doubling the motor’s main inductance will help the control
system to be designed at lower switching frequency [8].

TABLE L
DESIGN DETAILS OF THE STARTER-GENERATOR
PARAMETERS VALUE UNIT Fig. 5. . In_terg_rated Rotor-less inductor (a)Physical Layout (b) Flux
Iron Material (Stator Core) Hiperco 50 - distribution
Slot and Pole Number 6 slot/2 pole - TABLE IIL
Cooling System Liquid/Qil - POWER LOSSES OF INTEGRATED INDUCTOR AND STATER-GENERATOR
Base Speed 8000 RPM Rotor Speed Starter-Generator Integrated Inductor
Max. Speed 32,000 RPM (RPM) (Iron + Copper), kW | (Iron + Copper), kW
Current at 8000 RPM 236.9 Arms 8000 0238 +2.625 0.092 +2.135
Current at 20,00 RPM 154.4 A 20,000 0.124 +0.952 0.169 + 0.668
Current at 32,000 RPM 188.2 Arms 32,000 0.206 + 1.424 0.458 + 0.998
Current Density 18 Agng/mm?
Stack Length (Active) 80.2 mm based on the dimensions (i.e. outer diameter) limitation of the
Outer and Inner Diameter 164/96 mm starter-generator. At first, the inductor’s area product is
Shaft Diameter 4 mm calculated based on (7) and (8) using the parameters, as shown
Phase Resistance @ 30 °C 13.2 mQ in Table II. The window area and the core area are calculated
Phase Inductance 99 pH using the area product and the assumed window-to-core area
ratio ratio. Once the window area and core area are evaluated,
TABLE II. the core length ratio (Lggex/Liimp) and window aspect ratio
REQUIRED SPECIFICATIONS OF INTEGRATED INDUCTOR (G/F) are then chosen to fix the tooth width, stack length,
SPECIFICATIONS VALUES UNIT window width and window height. The back iron width and
Iron Material (Stator Core) Hiperco 50A - slot opening height are adjusted until the required flux density
Required Inductance 2 wH is achieved in the core (which is in the range of 2.2T to 2.3T).
Rated Current 2369 Arms The number of turns per phase are computed based on the
Max. Flux Density 23 T specified voltage across the inductor [8].
Slot Utilisation Factor 0.5 -
Current Density 18.0 Apny/mm? Vims
Waveform Factor (K,,) 4.44 - Nphase = K.A B, f. (6)
F#lcorePpkJsupply

IV. SIZING OF INTEGRATED INDUCTOR

6 slots 2 poles integrated rotor-less inductor, with double
layer concentrated winding (DL CNW), is selected to design at
current density of 18 A/mm? (same as the current density of the
starter-generator). The main reason of choosing DL CNW is to
restrict overall volume of the end-windings which was the
stringent requirement of the starter-generator system. In order
to size the integrated inductor area product approach is used,
as discussed in section II. The integrated inductor is sized by
specifying the required filter inductance, maximum magnetic
flux density, window utilisation factor, conductor current
density and the type of stator core material, the details of which
are shown in Table II. While sizing an inductor, the following
design ratios were presumed: window area to core area ratio
(Wa/Acore) 1s 0.7, window length to height ratio (G/F) is 3 and
stack length to limb length ratio (Lsack/Liimb) 18 0.77 [8].

The author of [9, 10] has recommended to assume a low
window-to-core area ratio (Wa/Acore) to keep the fringing effect
at smallest level. Also, the window length-to-height ratio is
selected, based on the information provided by the
manufacturer in [9]. However, the stack-to-limb ratio is chosen

Once the inductor is designed, the FE model is built using
the commercially available software “MagNet by Infolytica”.
Fig. 5(a) and Fig. 5(b) shows the physical layout and flux
distribution of the integrated rotor-less inductor respectively.
The inductance value of 90uH is obtained from FEA model as
oppose to the required inductance of 99uH. In order to achieve
the filter inductance of 99uH, the inductor’s stack length is
adjusted from 20mm to 22.5mm. The end winding overhang is
estimated using the method explained in [6, 7], giving a total
inductor axial length of 46.5mm [8].

The ohmic copper losses evaluated from FE at all three
speeds are illustrated in Table II1, for both starter-generator and
integrated inductor. It can be seen that the worst case scenario
in terms of total power losses is at the speed of 8000 RPM,
where, both starter-generator and inductor dissipates the
maximum amount of heat. Therefore, it is a straightforward
decision to pick the speed of 8000 RPM for thermal
investigation of a combined starter-generator and integrated
inductor system.



V. THERMAL DESIGN

In order to achieve a fully integrated solution it was decided
to also have an integrated cooling configuration. Two cooling
strategies were considered, one indirect and one direct. The
direct option implies the use of a standard helicoidal water
jacked within the outer housing of both starter/generator and
inductor; the heat is expected to be primarily dissipated by
conduction through the housing, whilst a smaller amount will
be dissipated into the end region due to the turbulent flow
induced by the rotation itself. Figure 6 shows the configuration
described.
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Fig. 6: Schematic of Indirect Integrated Cooling Design

The channel within the housing was assumed to be 10x3
mm, based on that a heat transfer coefficient of 1,400 W/m?K
was estimated using the empirical correlation (10) [11]; this
value could be then used as boundary condition in the models
developed.

Nu = 0.0059 Re%92pr04 (10)

The convective heat transfer coefficients used on the
internal surfaces of the machines, took into account the
turbulence generated by the rotation; in order to do that the
following correlation (11) was used [12].

h =k [1+ k,vk3] (11)
Where v is the reference velocity which is the average velocity
of the rotating surfaces and the terms k,, k, , k5 are curve fit
coefficients. In particular k; accounts for the component of the
natural convection, whilst k, and k5 account for the convection
due to rotation.

The thermal behaviour of both components was predicted
numerically by the means of a numerical tool such as ANSY'S
Fluent. 3D simulation were carried out and, in order to reduce
the computational cost, only a limited angular sector was
considered. Furthermore the two stages were analysed
separately using appropriate boundary conditions. The power
loss of the components was implemented as volumetric heat
generation boundary condition. Values used were based on the
electromagnetic predictions described above.

A worst case scenario was considered for the thermal
analyses; that is the steady-state condition at the least efficient
operating point which was identified to be at 8,000 rpm. Due
to the negligible loss in the rotor, the rotating components were
not included in the model. Table IV lists the power loss
implemented.

TABLEIV:

S/G AND INDUCTOR POWER LOSSES AT 8,000 RPM
COMPONENT Power Loss (W)
Iron (S/G) 238
Iron (Inductor) 92
Copper (S/G) 2,650
Copper (Inductor) 1,570

The anistotropic nature of the windings was accounted for
in the model to achieve more realistic temperature gradients
within the coil bundles; this was done assigning different
values of thermal conductivity along each spatial direction.
Those values could be determined by applying the cuboidal
model, shown below (12), as described in [13].

A+ vk, + (1A —v)k,

kea = ke T k¥ (T = vk,

(12)

Where the equivalent thermal conductivity value k., is
function of the volume and thermal conductivity of the
materials inside the slot, such as copper and insulation.

Figures 7 and 8 show the temperature distribution within
both starter/generator and inductor assuming a water inlet
temperature of the jacket at 40°C.
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Fig.7: Temperature Distribution in the S/G with Water Jacket
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Fig. 8: Temperature Distribution in the Inductor with Water Jacket

As it can be noticed the temperature levels achieved exceed
the allowable limits, making the water jacket not a viable
option. For this reason a more intensive cooling option was
assumed instead.

The direct cooling option adopted consist of a semi-flooded
design where the coolant (oil) is directly in contact with all the
stationary components. Non-electrically conductive sleeves



are used to contain the oil and to physically separate the stator
region from the rotating components; this helps to keep the
friction loss, generated due to viscous effects, as low as
possible.

Such cooling option as already implemented in the starter
generated and the performance fully validated as documented
in [13]. Figure 9 show the schematic of the configuration
described.
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Fig.9: Schematic of Direct Integrated Cooling Design

The coolant flow through the first stage (starter/generator)
through axial ducts located along the inner and outer diameter
of the lamination as shown in Fig.4, following that the oil
enters the inductor chamber and flows through 1.5 mm wide
in-slot ducts, created in-between the concentrated windings,
before leaving the system. Due to the gap created inside the
slot, the copper losses had to be updated accordingly in order
to take into account the lower fill factor; this led the power loss
to increase to 2,135 W.

Figures 10 and 11 show the two designs of both
starter/generator and inductor which were analysed.

In order to enhance the conductive heat transfer within the
inductor, a sheet of ceramic material was located in the teeth
opening; aluminium nitrate with a thermal conductivity of 100
W/mK was assumed. The thermal analyses carried out did not
include any fluid domain, therefore some appropriate
boundary conditions, based on previous works carried out [14],
had to be implemented to take into account the convective heat
transfer. A list of heat transfer coefficients used is shown in
Table V below.

Axial ducts

Fig. 10: Starter/Generator Domain

Duct (1.5 mm)

Ceramic
material

Fig. 11: Inductor Domain

TABLE V:
CONVECTIVE HEAT TRANSFER USED AS BOUNDARY CONDITIONS
SURFACE Heat transfer coefficient 2
(W/m’K)

End-windings 900

Axial ducts (S/G) 800

Axial ducts (Inductor) 1,200
Lamination wet walls 400

The convective heat transfer in the axial ducts was
additionally verified by analytical predictions based on an
empirical correlation of the Nusselt number such as the one
below (13) [14]. This correlation takes into account the fact
that the fluid flow inside the duct is not fully developed for
most of the length of the duct itself.

0.0668 (dy,/)Re Pr

Nu = 3.65 + _
1+ 0.04 [(d,/]) Re Pr] 73

(14)

To determine the length of the entrance region within the
duct the following expression (15) can be used.

X =0.05Red, (15)
Where d; is the duct hydraulic diameter.

The inlet temperature of the coolant at first stage (S/G) was
set to be at 40°C whilst 46°C for the inductor. That takes into
account the temperature increase due to the heat absorption. It
was also assumed that all the losses were dissipated into the
oil, so no any external convection was included; that provides
a more conservative approach.

Figures 12 and 13 show the temperature contour plots of
the starter/generator and inductor respectively, taken in the
middle section, showing the highest temperatures achieved.

As results show, the shared semi-flooded configuration
proposed allows maintaining the operating temperatures well
below the maximum allowable limits, leaving a significant
safety margin in case of over power conditions or short circuit
failure conditions.
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Fig. 12 Temperature Distribution in the S/G with Semi-Flooded stator
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Fig. 13: Temperature Distribution in the Inductor with Semi-Flooded stator

Table VI summarise the temperature predicted using the
two cooling approached discussed. As it can be noticed, a
significant temperature reduction can be achieved, when using
a direct cooling option; this can have a considerable impact on
the power density achievable, on the efficiency and on the
lifetime of the components. Last but not least, a further
reduction of weight and volume can be also achieved, which is
essential for aerospace applications.

TABLE VI:
MAXIMUM TEMPERATURES PREDICTED

Maximum Temperatures (°C)
Component Water Jacket Direct Oil Cooling
Iron (S/G) 145 80
Iron (Inductor) 147 92
Copper (S/G) 148 82
Copper (Inductor) 212 135

VI. CONCLUSION

This paper presented a high current design of a passive
filter inductor integrated within the common housing of the
starter-generator. A series inductor was required to smooth out
the switching ripple component from the current waveforms of
the starter-generator. The inductor was sized using the area
product approach followed by the finite element analysis
which validated the electromagnetic performance of the
integrated inductor. The total power losses at 8, 20, and 32

kRPM were evaluated to realise the thermal design of a
combined starter-generator and integrated inductor system,
while achieving the full integration from a thermal
management point of view. A shared cooling configuration can
guarantee safe operating conditions even at the most
demanding operating points. The design proposed can
significantly contribute to reduce the overall volume and
weight of the system due to the lower number of hydraulic
connections required. Low operating temperatures can also
help to enhance the overall efficiency of the system

REFERENCES

[1] Robert Abebe, Gaurang Vakil, Giovanni Lo Calzo, Thomas Cox, Simon
Lambert, Mark Johnson, Chris Gerada, Barrie Mecrow “Integrated motor
drives: state of the art and future trends” IET Electric Power
Applications, 15 pp, Print ISSN 1751-8660, Online ISSN 1751-8679

[2] M. Raza Khowja, C. Gerada, G. Vakil, P. Wheeler and C. Patel,
"Integrated output filter inductor for permanent magnet motor
drives," IECON 2016 - 42nd Annual Conference of the IEEE Industrial
Electronics Society, Florence, 2016

[3] Muhammad Raza Khowja et al., "Novel Permanent Magnet Synchronous
Motor with Integrated Filter Inductor, Using Motor’s Inherent
Magnetics," IEEE Transactions on Industrial Electronics, 2020, In Press,
DOI (identifier) 10.1109/TIE.2020.3000110

[4] M. R. Khowja et al., "Novel Motor-Shaped Rotational Inductor for
Motor Drive Applications," IEEE Transactions on Industrial Electronics,
vol. 67, no. 3, pp. 1844-1854, 2020.

[5] M. Raza Khowja, C. Gerada, G. Vakil, P. Wheeler and C. Patel, "Novel
integrative options for passive filter inductor in high speed AC
drives," IECON 2016 - 42nd Annual Conference of the IEEE Industrial
Electronics Society, Florence, 2016

[6] M. Raza Khowja, C. Gerada, G. Vakil, C. Patel and P. Wheeler, "Design
optimization of integrated rotational inductors for high-speed AC drive
applications," 2017 IEEE International Electrical Machine & Drives
Conference (IEMDC), Miami FL, USA, 2017

[71 M. Raza Khowja, C. Gerada, G. Vakil, C. Patel and P. Wheeler, "Design
optimization of integrated rotor-less inductors for high-speed AC drive
applications," 2017 IEEE Workshop on Electrical Machines Design,
Control and Diagnosis (WEMDCD), Nottingham, United Kingdom,
2017

[8] M. Raza Khowja, C. Gerada, G. Vakil, S. Quadir Quadri, P. Wheeler and
C. Patel, Design of an Integrated Inductor for 45kW Aerospace Starter-
Generator," 2018 IEEE Transportation Electrification Conference and
Expo (ITEC), Long Beach, CA, 2018, pp. 570-575.

[9] Colonel Wm. T. Mclyman “Transformer and Inductor Design
Handbook”, Fourth Edition

[10] Kazimierczuk M.K, Sekiya H. “Design of AC resonant inductors using
area product method” Energy Conversion Congress and Exposition,
2009. ECCE Bejan, A., Heat Transfer: Wiley 1993 1Th

Staton, D.A. and A. Cavagnino, Convection Heat Transfer and Flow
Calculations Suitable for Electric Machines Thermal Models. Industrial
Electronics, IEEE Transactions on, 2008. 55(10): p. 3509-3516. 2Th
Simpson, N., R. Wrobel, and P.H. Mellor, Estimation of Equivalent
Thermal Parameters of Impregnated Electrical Windings. Industry
Applications, IEEE Transactions on, 2013. 49(6): p. 2505-2515. 3Th
[13] A.LaRocca. Thermal Analysis of a High Speed electrical Machine, PhD
Thesis, University of Nottingham, 2016 4Th

[14] Gaurav A., M.K., Sameer K., Thermo-hydrodynamics of developing
flow in a rectangular mini-channel array, in Proceedings of Twentieth
National and Ninth International ISHMT-ASME Heat and Mass Transfer
Conference2010:

[11]

[12]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


