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Fluid Category T [°C1  Pcbar] Tyal°Cl T¢[°C] NFPA GWP (100) ODP
H ¥ R

PURE

water-steam (R-718) Inorganic 37395 22064 99.97 0 0 0 0 <1 0
ammonia (R-717) Inorganic 132.25 113.33 -33.33 =717 3 1 0 0 0
00, (R-744) Inorganic 3098 73.77 -78.46 -56.6 2 0 0 1 0
ethanol (ethyl alcohol) Aleohol 24156 6268 7842 ~1142 0 3 0 n.a. na.
methanol (methyl aleohol) Aleohol 23945 8104 64.48 -97.5 1 3 0 28 na.
R-245fa (pentafluoropropane) Hydrofluorocarbon 154.01 36.51 15.14 -102.1 2 1 0 1030 0
R-245¢a (pentafluoropropane) Hydrofluorocarbon 17442 3941 2526 -81.7 2 1 0 693 0
R-134a (tetrafluoroethane) Hydrofluorocarbon 10106 4059 -2607 -1033 2 | 0 1430 0
R-236fa (hexafluoropropane) Hydrofluorocarbon 12492 320 -149 -93.6 1 0 0 9810 0
benzene Hydrocarbon 28887 4907 80.07 5.5 2 3 0 na. na.
toluene (methylbenzene) Hydrocarbon 318.6 41.26 1106 -95.2 2 3 0 2.7 na.
iso-pentane (R-601a) Hydrocarbon 187.2 33.78 2783 ~1605 1 4 0 412 0
n-pentane (pentane, R-601) Hydrocarbon 19655 337 36.06 -1297 1 4 0 442 0
propane (R-290) Hydrocarbon 96.74 42,51 -42.11 -1877 1 1 0 33 0
iso-butane (R-600a) Hydrocarbon 13466 3629 =11.75 -1594 | 4 0 3 0
n-hexane (hexane) Hydrocarbon 23467 304 68.71 -95.3 2 3 0 na. na.
n-octane (octane) Hydrocarbon 20617 2497 125.62 -56.8 1 3 0 n.a. na.
p-xylene (dimethylbenzene) Hydrocarbon 34302 3532 138.32 13.3 2 3 0 n.a. na.
cyclohexane Hydrocarbon 28045 4081 80.72 6.3 1 3 0 n.a. na.
cyclopentane Hydrocarbon 2857 4571 49.26 -93.5 1 3 0 n.a. na.
MM (hexamethyldisiloxane) Siloxane - Silicone oil 245.6 19.39 100.25 -0.2 1 4 0 n.a. na.
MDM (octamethyltrisiloxane) Siloxane - Silicone oil 29094 1415 152,51 -86 0 2 0 n.a. na.
MD2M (decamethyltetrasiloxane) Siloxane - Silicone oil 32625 1227 194.36 -68 0 2 1 n.a. na.
MD3M (dodecamethylpentasiloxane) Siloxane - Silicone oil 35521 945 22987 -81.2 2 2 0 n.a. na.
D4 (octamethyleyclotetrasiloxane) Siloxane 31335 1332 175.35 17.1 2 2 0 n.a. na.
D5 (decamethyleyclopentasiloxane) Siloxane 346 116 2109 26.85 2 2 0 na. na.
D6 (dodecamethyleyclohexasiloxane) Siloxane 37263 961 24496 =295 0 2 0 na. na.
acetone Organic compound 23495 47 56.07 9465 1 3 0 0.5 na.
R-141b (dichloro-1-fluoroethane) Hydrochloroflurocarbons ~ 204.35 4212 32.05 -1035 2 | 0 725 0.12
R-123 (dichloro-2,2,2-trifluorocthane) Hydrochloroflurocarbons ~ 183.68  36.62 27.82 -1072 2 0 | T 0.02
R-113 (trichloro-trifluoroethane) Chlorofluorocarbon 21406 3392 4759 -36.2 1 0 1 6130 1
R-1130 (dichloroethylene) Organochloride 24328 5481 60.3 -81 2 1 0 25 0
R30 (dichloromethane) Organochloride 23515 608 396 -96.7 2 1 0 87 0
HFE-7000 (3 M NOVEC 7000) Hydrofluoroheter 16455  24.76 4.2 -23.2 3 0 0 370 0
COMMERCIAL
Solkatherm (SES36) Commercial /Mixture 177.6 285 35.6 na. 0 3 1 na. na.
3 M Novec-649 Commercial 169 188 49 n.a. 3 0 1 1 0
NEW (in development)
R-1234yf (tetrafluoropropene) Hydrofluoroolefin 94.7 3382 ~29.45 -53.2 6 0
R-1234ze(E) (tetrafluoropropene) Hydrofluoroolefin 109.36 36.35 -18.97 -1045 na. na na 4 0
R12332d(E) Hydrofluoroolefin 165.6 35.7 183 -107 2 0 0 1 0.0003
MIXTURES (for medium-high T)

Fluorinol 50 (fluorinol50/water50 molar)  Mixture na. na. n.a. na. na.  na na na na.
ethanol-water (0.5/0.5 mass) Mixture 339.9 201.2 815 ni. na  na. na o na na
MM-MDM (0.4/0.6 M) Mixture of siloxanes 2759 16.55 1204 na. na. na  na na na.
MM-MDM (0.7/0.3 M) Mixture of siloxanes 262.36 18.23 108.8 n.a. na  na. na na n.a
benzene-R123 (0.7/0.3 mass) Mixture HC+Refrig 272.52 49.39 59.38 na na.  na na na na.
cyclohexane-R123 (0.7/0.3 mass) Mixture HC+Refrig 26359 426 56.42 na. na.  na na na na.
cyclopentane-R123 (0.7/0.3 mass) Mixture HC+Refrig 228.32 44.62 42.29 na. na. na.  na. na na.
pentane-hexane (0.5/0.5 M) Mixture of HCs 21765 3289 47.89 n.a. na.  na. na. na n.a.
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|mi| Edit Object: Pump e
Template:  PumpPosDispRefrig
5
Object: Add Long Comment...
Help
Comment:
> Attribute Unit Object Value
Volumetric Effidency fraction ~ D.BJ
Displacement per Revolution cm™3 ~ 124
Total (Isentropic) Efficency fraction w D.?SA
Relaxation Factor 0.44

%" Main = % Options

| oK Cancel | Apply |
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| =] Edit Object: Expander X
Template:  TurbPosDispRefrig
Object: Add Long Comment...
Help

Comment:

Attributes with part overrides or actuated signal overrides will have this background color

> Attribute Unit Object Value
Volumetric Effidency fraction w D.GUG?J
Displacement an*3 ~ GEA
Efficiency fraction w U.?EJ
Relaxation Factor 0.44

o Main < Options

oK | Cancel | Apply |
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14 //
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17 g
18 T
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20 [ [ -
21 = [ //
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oUxeUUyp 90y 6Uj UaUdyatUseayY UasUs UU "~ Uy UsvyUx:

f Meagd U e d(tubedebgthy 850 mm.

1)1 9dehd 0o draberdofiubes): 100

T poUes 00Uy ad Usetlhlliieegd oUlbohllijicaghd cofse W dBenne ¥ U 6

fvoeed ulUsBaidyge ¢ UL oii U3 GreBagao(tlet tank volume): 100
cm3.
zYsU Ueg Uz UeayYalUd e¥vjad Us UkpUsheUsas ¢
Jasofh Usg UsUasa¥Yo UdgtanlessStdel).y hd cYagbUd (
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Fecee UUU 3.13, 3.14 oaUs 3.15.

= =4 4 A4 A -

| 8i| Template: HxGeomShellTube X
OC]hJ:::;g; § e, Add Long Comment...
[0 Objects Help
£-{0) Evap-HuSpedes
-0 Objects o Tubes (Master) o shell (Slave)
Bl Evap-a ‘ Attribute Unit Object Value Master

fube L il - = Outlet Tube Length Inlet
Geometry Object (One Tube) Intgeom E <+ »
Irlet Connection Diameter (Master Fhid) - v I Tank
Gutlet Connection Diameter (Master Fluid) mm v 15
Number of Tubes 100
Inlet Tank Volume: a3 ~ 100
Gutlet Tank Volume "3 v 100
Dry Mass of Heat Exchanger Material kg v 0 Outlet
Heat Exchanger Material Properties Object Stainlessteel [ Tank Master
O ‘ Model Heat Exchanger with Conduction Through Wal Inlet

< >

o = ]
Fces8U13: K3vyUUpse¥Y oUreceligdpgsasvdqdiy; UaUdy o
(evaporator) G U ~ U)G3-Bowveraa 3
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8| Template: HxGeomTubelnternal %
Object Usage
Wjinizeas| Object Comment: Add Long Comment...
-2 Objects el
E-{T) Evap-Geom
5.0 Objects  Tube Geametry
= D Evap-rid Attribute Unit objectvake | | Flat Channel
B0 Objects Channel
E Flat Channel Major Inner Dimension mm ¥ Chirgy Cl]mm
Flat Channel Minor Inner Dimension ~ C| [ ][ | )
@ | Circular Channel Inner Diameter mm ~ 10
Custom Channel Inner Cross-Sectional Flow Area | mm*2 Chiy = Flat Channel Major Inner Dimension
Custom Cha Cross-Sectional Flow Area | mm*2 ~
Chpip = Flat Channel Minor Inner Dimension
Custom Channel Inner Wetted Perimeter mm ~
Tube Wall Thickness mm ~ ian|...]
Number of Channels (in One Tube) 1
Reference Length for Reynalds Number mm “ defl..] | |Circular Channel
Channel ch,
i
Chy;, = Circular Channel Inner Diameter
< >
OK Cancel | Apply ‘

FceeU 3.14: AGvUU);s0Y Uy UaUdyoatUsay¥Y Gvod:
U} s b YoF-8mver

ﬂ Template: HxGeomShellTube *
Object Usage
D e Object Comment: Add Long Comment...
-0 Objects Help
& () evap-HxSpedes
G Oh]ects « Tubes (Master) < Shell (Slave)
""" [ Evap-va: Attribute Unit Object Value > Master Slave
(®) | Shell Diameter mm ~ 160 Qutlet
—— Inlet Baffles
Shel Height mm v :
Shel Width mm v H
(O | shell Cross-Gectional Area mm*2 ~
Reference Length for Reynolds Number mm v def[...]
Inlet Connection Diameter {Slave Fluid) mm v &0
Outlet Connection Diameter (Slave Fivid) mm ~ 60
Slave Inlet Location Relative to Master (Length) Opposite Side
[ umber of saies 2 Slave  Master
Outlet Inlet
Example showing Slave Inlet opposite of Master Inlet
< >
OK Cancel | Apply |
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Coolant- = pipe-_Coﬁ_?— ) . . . . . pipe-outlet- _ECond-Slal.le-_ .
C:i[l'cluit- slal.lel-inlet- cond-slave-1 Sutlet-1 S
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N

Cond-Slawe-1

j Mowing, .
Average-1
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GT-Power
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2| Template: HxGeomPlate X
p
Object Usage
() Cond-Geom Object Comment: Add Long Comment...
=-e _omacts Help
() Cond-xspecs
£ Objects « Man
Cond-Ma: | —— Unit Objectvale | P With and Without Baffles With Baffles -
Master Flow
> ~ .
Plate Length mm 20 Master
Plate Width mm v 200 _ Outlet Width
Flate Thickness mm v ian|...] O
Jidth Master Flow,
Connection Diameter {Master Fluid) mm ~ 30 Widt! —
O |
Channel Geometry Object (Master Fluid) Channel-Co....[...] i '
| aHe)
Connection Diameter (Slave Fluid) mm ~ 60 Master lenath (NP, "
Inlet Master aster
Channel Geometry Object (Slave Fluid) Channel-Co... [..] Inlet ‘—’Lﬂlsw Outlet
Pass Configuration
Single Pass
@ | Number of Channels (Master Fiuid) \ 45 Slave Master
Mumber of Channels (Slave Flid) ‘ 45 Outlet Inlet Length
O [ mutiple Pass
First Channel Fluid (on Master Fluid Inlet Face of HX) Master ~
Height
Slave Inlet Location Relative to Master (Length) Opposite Side "
Dry Mass of Heat Exchanger Material ko v 5
Heat Exchanger Material Properties Object Aluminum .., Master Slave
Outlet Inlet
1] Model Heat Exchancer with Conduction Through Wl 9 ©
< >

EceeU 3. 17:
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_2f] Template: HxGeomPlateChannel x
IObject Usage
) m—cllll @ Object Comment: Add Long Comment...
-0 Objects Help
= D Cond-Geom
-0 Objects « Channel Geometry <2 Internal Fins
= (@ Cond-+xsp I Attribute Unit Object Value
=}-O Objects
P || Channel Height mm ~ .3
Reference Length for Reynolds Number mm ~ def|...|
O e
Heat Tra e <
(@]
5 ~
® Heat Transfer Area Multiplier (on Basic Geometry) fraction ~ 1.8
Flow Area Multiplier (on Basic Geometry) fraction ~ 0.75
< >
OK I Cancel ] Apply [
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ﬂ Template: GearConn %

Object Family
@ Object Comment: Add Long Comment...
GearPump

Q= L. Help Part Comment:

W Main o Advanced Plots

Attribute Unit Object Value

@ | Gear Ratio 2666666667 ...

Number of Teeth on Side 1 Gear

()| Mumber of Teeth on Side 2 Gear

Type of Gear Contact Conforming(Ring Gear) ~
Mechanical Efficency fraction ~ 0.95 |;|

oK | Cancel ‘ Apply ‘

FceeU 3.22: AstdUorvoe UUUseysys GUs Gi aUdelC
U} s b YGF-Bmver

po-Corl) po-cuiet- = »
v ket codabme-l  Catht-l - -

Mo}

FeceeU: 32 AARCE U U s b YCF-Raver
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3328zydgeilicd KA aoglddoREZgUdegpybedoci JFYbEgobiUbeda
GT-Power

isU Uds U aegtd ORGgUaigldeecsyYdagdoosi ogealLelUcd
Uy oUaUae tenipmte)g G0dy G(cy 6 d e U UgUR Ueg o@s3dqUey; U U
eUUYlUesldd oaa3didd.

yies UlGe} ¥ UGRCHBiUBUJEsU ygoaUsah oaiooavyelU 6y d0

eydelusd U aagldd, Imilidisoivere UB3 U o0 0bes g hHoaesso ¢
eydelused U aeagldd, expictSaiver, U ¥g olBtwaB8UUs aUs
3.25.
2| Run Setup X
. lcense: | GTSUITE
Help Project:  C:\Users\manio\Desktop\doulgerakis\CORCYWTVC pe ORC\6oylDI_-Test-1stage-DrivingCyde-ORC-WTVC-ethanol-v2015.gtm

¢ TimeControl ¢ Initiglization «# FlowControl  ¢# ODEControl «# SignalControl < ThermalControl ¢ ConvergenceRLT

Attribute Unit Flow Settings #1 Flow Settings #2 Flow Settings #3 Fl
Part Name List Object Identifying Circuits Belonging to Column ENGINE D ORC |;| CoolantCircuit D
Time Control Flag From_TimeContral | continuous ~ | continuous w
Time Step and Solution Control Object ExplicitContro |;| ImplicitControl |;| I ntrol |;|
Solve All Circuits Together (Single Solution Cluster for the Column)
< >

OK | Cancel ‘ Apply ‘
Fcee U 3. 250, oAU stiboesageiddfd JUegd a93dUey U, Uecg
gt Ue e ORCeodds Ucg gooaUs @idie gd; s®TPevees 3

B Uy;fh ead U aegldd "eg UessaasgdUaUlssy aidlesg k@
Us Gi DRQaells Ue ygobesdh UasUs sWa Plificg WP»B HdUs
"3 8UUs3he Utudrial®U g UUy 6oy, ¥ explicitbelerc y dtisee 89 U0alUU:
g3Ueosoae (waye fybamis) a3z Us GdeUsUsse oaUs U dj Uys
UsaUGlefhd oaUglaeasag, d "~ Uyhed oaUs d } ee o Ublygdse U
@alU ae UszUovoed, WUGiUWdeldde Uxslys addgt UU) dmg o |
"UyeglayYeaeaaUUs G8Ue e pleeiholyxlrdlivas Yooe cddly &g Ul
Uy d G oec e expliditstiers a

] 8 UdsUsYoyegdo Usoh oi bdWdARCOUEs s UGey si 3 Uc
yj UgtUsi “"68g UeheU oaUs oaU0UNFALGas dUspleaglREd® Ub
UUci UMpchllgi 3 Us cUes doayd, d Uwavdbynamios) s ss (agedvdleribs (

¥
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v <

o

oo oo -

} hoae oUs U Uisd elUsdialetys 4 Voyiiee@ W U Ue o fimplicitc § d G
solver.
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¢ beelU U ocogfgddgtePRCalgoWgormisU UU 8 sal ¢}
g implicitsolver,Ua3 Us ~@8ai e UoUai Uekkplicitsdiverh UgUhe & §c O¥ ge
eUarvld Ueg U UsUsiceUseds cffgege) Qlileeglidgaci U
g 6acoslle (lUgofleasttardgah oahGUsd) ¢ ¥iogd bfdesnt
Urs U cUb¥m»Ua8¥Ud d " UysoplsielVsgdepbt®Wbes uUs
Uhem o} fh 6y 8390 beeU hHUe Usg oagealLelUUsd Usg s

KoslosoayY idmaly cUORBeygz 6 g3 o203 UBU e Ualy ¢ d Grplisity
solver, UU 6 6alU UasU& f)tadiitlod3dg UpPes UUsd, 1 8als
g Yy glleas8BBg RUU; 8 "slGectUfRsc(B3aalUsgbdyg¥fecg)

03 yaeUs 0'90@@@@0633&’1@0@@9@QUSUU94d!adg’eglay;alj
OUikBGe €903 UV 8 UasUs Ue “eaetlUfR U¥s ed ug
L"J;eﬁuhUU;e Ussh o0 UUO8ab &aFisypd UedU By XHild

ey add @mplicitbehverUs g vy g oaglesesiesiJBiga gtisYesea UUs ~ Uy Uay

f Number of iterations: 300 (ORC) & Wi ¢ y & §00 (yg @ Ueisshov.e U)

f Maximum number of times to reduce timestep: 3 (ORC) & (ficy & tfl (ygoa Us a f
o aave U

1 Mach number warning level: 0.75 (ORC) &l Wi ¢ y & .3 (yg o U ei osfj v)e U

Weyd 01(ygas Usseshr col)
§ Flow rate damping factor: 0.1 (ORC) Uge " e a3 Us adqgals aslba

1 Energy damping factor: 0.75 (ORC) U

ageal e lUU0ecd

o

Species damping factor: 0.75 (ORC) G U 0 @91 d( e dJa bssarfe U9 .

O

Temperature relaxation factor: 0.4 (ORC) & Wi ¢ y & .95 (yg @ U ei safa ¥)e U

]

Density relaxation factor: 0.4 (ORC) G Wi ¢ y 8 .95 (yg @ Ueiosho-rve U)

O

Wcyé .95(g e Usiosheve U

= =2 4 =4

Pressure relaxation factor: 0.4 (ORC) (i
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}_l] Edit Object: ImplicitSolverWHR

Q?) Object:

*

Template: |F|mquIrdI|||:idt

|| mplici | | Add Long Comment... |
Help
Comment: | |
Object Usage Attribute Unit Object Value
C] ImplicitSolverWHR Implicit Solver Method | standard ~
-2 Run Settings Model Diffusion in Energy Solution
£$ Run Setup Mumber of Continuity Iterations (conservative soln meth... def (=2) _I

Mass Flow Residual Tolerance (conservative soln method. ..

def (=1.00E-03) 10

Pressure Residual Tolerance

def (=1.00E-04) 10

Continuity Residual Tolerance

def .|

Energy Residual Tolerance

def (=1.00E-04) o]

Flow Rate Damping Factor

0.1,

Species Damping Factor

0.75 ..

Energy Damping Factor

0.75 ..

Pressure Relaxation Factor (conservative soln method o...

0.4,

Temperature Relaxation Factor

0.4 ..

Density Relaxation Factor

0.4

Mach Mumber Warning Level

0.75 ..

Maximum Mumber of Points for Convergence Plots

def .

def (=5Pa) L.

Pressure Tolerance (Absolute) Pa B
Temperature Tolerance (Absolute) K ~ def (=.005K) _I
Flow Rate Tolerance {Absolute) kafs ~ def (=001 kg/s) _I
< & Main o Advanced
| ok I Cancel | | Apply |
o - - o
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66

d jmdiclt bves ¥s U U
"0} ©b-Rowexs 3




IFTAKi)] s) £tB 4

YUUoo QUi @@ d U} y¥v3 B
WTVC

41 U399

] " hUd uGUsaUU0UGU UEg c @B Uaso3eoa3dqUU oaUs 0
"U0) UaUssBacydiide Uypes UfdsUardf Ug eee yd Ubwsd o (gsl
"¥) 686093 ¥09) amglogalien) e g s U 3U ogeasoc)relegs aUs
Usa 6e UamUs U Uy UaUdqUd d 630Ubd0UEe1 @ elssdesoyest ¥33
oi @ a'cfpa-d drivingcycles) . } BiU cUj UsaUd) stdUsay¥Y Urs Ueoascl 3
eUoa} Y UlUosYyalUsU (eyey s 30 20" UY) hHOGe oaUs edldUe
gsdealUd aUsUcgyoaUd. Ghsslghnsiedtdivinglytie)e f dU 09 @ B-x fyf
s5U UsgasgdalU clUeoescelUGUsoat3e GdeUars, oaUdysU
“"8e AedeU "3y Us 30U UssasgdelUs aUUY Ud uesas

Co

™

e aalUd "y Us 30U UsoeselUlUUa 6 os3dqUey Udi Uswlry
ddeUaU UasUs usUsj; Ueys3U GU 6jpe3saY beeUUOU, @
s  a¥ysa d U sU¥egsld dUr; 0e@ygsUgUBd8pdidzepPably
yUGs 1 aGUU 30 UasUs UlGesaUe d Giooeyoslidq eugsUd

"y U086 698i3 Uds [MdisU aUsUesgy) oal

byeoalUseysegg 65 eUU)z2b VB3 War3UABS gied v UgUso
aUsUsgyoaUd Ux3s oas3dUejewss e esds CesthleEplUNi szasegm  ofioal
Usdly Ua@adesaliledd dddd:

fdgec)eddfse Usoaaszdld.
TEgeayd U sUUcis3stUsd aUs U s9by UuisztUsd.
TzUUUbsayd Usg (Gaey Uaag
TEgsdealUd ¥Yias) UdigU e likely)addg d@Ueg UGUsoe
slieodidd.
f Buieodadd GU UgUecoassadURiliy)eea.
67



TOUUY Uds UGUjecoe Usofpgege bBUbUUdoclicooce
"3 UoeUUB @96i 3UUs teoeseyd U Hhoae Ues Uijyaed aUs
aUsUegyoaUd eyos0GUdd sGecied ®© 6 ed. K 9  } |
UsUesasgdalUd "e6g "~ Uy U0Udydi dJUGEcédde Péadyedgsiiqg
69 Uos e8¢ wdoUyyUddy0xxs 30 Uy 36is3 GUsoesUalU oU00"
hy o8 . GUsshelUse UgUfR ~ Up-PdUdy Vadilse ¥idde gid ) sbaddle
GU0e GUssheUszas Udd g Gdyy deidd gy Ukae go 3ixllybdrhasgatdag. ¥ d
Uy y Uz Uxst, 6deUsaxydUa " ffd @aURgefUJddotisUlisaaUla
o 926g Uas3Us 6 "~ elusc)slehd Udd Ggseasosed gl
GdeUalU © 69 GgsdeaUddhilegoBglly dh el (bUas 36 ¢ ays d |
oi ooe@odied g edyUesgs UgdUad U} heasagd U edquls:
UsUGey ¥ GUds UsUatUescd 36 e UsUadlUUGdd “~eg C
[24].

Bs & U0UUBiUUoogoss a U alleallelijsU sty a asoald “~Usy UeU
("ee}vd UgUeeUUB @sdeys3ld, €U dqaUaUjessay¥Y UaU
aUgtUUyary3 eU o9j3eo083d U hoayosld, GeyUool0d Uy L
Usjyoabed UsU UypyYaUUGd, oUdUgovwUscaWUpalUbsg &g
UgUtL 3.

gU U sabUUsoaWsesstibe UBUG) i Ui "@g Ue 83 98Y B8GeE
G0 utgsUecseyUypdad GicdsabegU gglUlgiledlablUs Uds
eU Ues 6338 oaUs UU U eUUeayGeUUU Urvsgkbgchassis” f ¢ (
dynamometer). | 3 Ua cbU] GrleigU&lg 6 ,@1dJ00 B0 s aU d utgsUecey Uy
Usg 8eceelUUed UaaddUdpdaiissUs@U “~s0GUs sadiadd Urvx:
gsedrd O0U y3U engirmaymamameteq Uey gUHd ~ 3 UoeUUs 65U
sosced o93dUe;rs, H 6g 6 dgUhp £ddy Bddssasd¥wp
o 928g “6g GgltcUUaedbe gUUxs iU Ul ¢ @y @ai Ugy haas, ol
Ueosced Uoal) Yoo @kNhg24ligaedrd U

Co

Cc

42 @gs3UeheUOUy U

¢ Ugsa3UehelUUye UasUs e€95U GglaUge “a8g U a0y I

dgaddat 3 (e) Uarvys GU y3U os3dbiegfeeshsdelUlosPer
ie a2UU0Udoesyald:

¢

68



ApgasUeheOU; U " aUsllars, 290U Ud lUeoesce Urs
29U Ud Ueoeasce Urxs

ApgaUefheOU; U ass3dqUey vs3,

ZFUOUga3UeheUUy U(CdAosslasradynamometer) gafoaad)

Usgd ogaasiijesggdd ey aesudedg,d Gslidoei sUUs 69 os93dUe
UsjyagUUUs U y¥3Us aslUudoh. O3U U sbUUssh UgU
"aollaeg " UjegloYesUUUgacl has qEde aiy 34.UUs GUes ~YU~re
99U 30 U egUpPUsWadide ¢Ucg. ¢U oaUglGUyy;sU Ggeaoy
UsoeUUsadyaUd. 795U edhsad g eaeoslGlUe 6 UUe ey
"UyyeUs Usd "~ adyeliejald UUeci UJUUd GUes ecudof
aUdeysleysce TiedoglpesdiscwgsUURs eUoUai UUyd Usy

B GUhReed Uesg UgsUehelOUyeg UaszUs 30 " jelce
sceeslUUed GUs U} hese oaUs Ud eUssoe 6 e UUyY3Us
UsUaGUUGdd Ux3s U sUUci 30Ur3eeolds dU wdy Wil 06
aUUYaadoadd eUssoed ;6 ©d UuO)YsUsUd (GUs3 ¥Yazgs

g¢U UgsUeheUUJ U "~ aUslars 6jdidseas 8sci3U0Us
UgUesoeszelUys oalUs ¥Years UaUlGyei Ui 6g bGsdh¥Ezh.
aUs 00U bOopgIfIlg (¢.8.)].), h vd 60ds ds0y dy B+ e
s oavelUUsose UyoUGaU.

Co

(ep)

¢

~ o

FceegUK4sbUUsah UgUesosaszdUe GM@4 utgsUsheU

FUOWg3aUeheUOUy U(engibejdynamometer) 6 os3dUey
"y id. O UgUes Ud usUehydrid, Us Utgs3UeheUUy
safhoadyeg Usg eceeUUsd oaUdid oaUs Uesg GguUeeUI
UaUsy UUsayY o3 e06) dd sU hlbeyislliddigudy e Uelgy a0 U Yy
aUsUsgyoaUd. ¢oaUalUjsayY lga3Uehe Ol 00adgr UGcWg U,
Usgd oieasegdgdi e6g ~UysalUeby¥saegs UeeeUUU 00U,

69




celdoUms dqlees b, h yvd ohUe VYU @pwachio@lc s ~ B afpbe ¢
WHTC (80 ecjpetalUs GUds Agy ¥ Uyoee ¢ds vidgds U8 hig OU0OpB U :
cjJdioce dgaradtds osU b ysidoeyw dx@44.Uey) vs3

43 0Uss0Y Olygliddys Ko 6e 3 Ai "9vr3 aalbl
Uysz UUUDbUUB® @73

¢ uUsUusaUGaU eyUydadd Uvsze a8@gaU0parxsUU¥eglda
e U0UBb UUismaws aUaszUs d UUecssse Udd ulvsSaenstdn ody
volume samplingg) ~8g GUa3U0UUUs .oUp dyWds FasgecllgBe 2y c Us
Uds osleiegliU 36eedUfBaU GU “"eeayd ety 0d ¥vd d
GUsoeUUsadyaUd 295U Uds "~ s0GUe sadtd Urs UaUly i
“"Uya " Uxad “9s0Ue 6adidd U sblUiUswmg,3 @5 cla@FUWas !
Gdgstig¥eealUUs U Uds i+ Uysd tgsUeheUOUyeg ~aUsdl
¢ UoUueeVigadda t UUUUs GUds Uy Uaxad Udd easose
aUgtUUyaeg €U aUdU;f Uy U ~ Uy ob Y odbutiontuergl) .0 O¢ ¢
ar

U; U 0d gmeoBBEBegsseg 30U U slGUgedUa 6 esUlte sUL
UosaUUYGUUGd. ¢ UsyYeUsszd UgUe o2a3U00Us U U(d
UaUfR stddd © U3 UaaU Venilidos,i do jea Gesael dU 3 Ueyeyde iy Ua
U Uy U 2UgéUy fid&ddbPe e Uyesece hooaesg, Uds 6 6a
tsUgoecgaialUs Uss Usjysbe g easgoosliech Uxs Ua @6e 1 :
3U UooaUUUGUUdUa aUs y3Ud UsUsa¥YoalUdd dU; ehUdqUU.
299U Us odp y péedf. ¢ ogjard Gey UooU UasUs ¥

3

GdvyeesUd U f UUGYas aUs "~y Us 30U yeUs Uy alUR

J gUUjaeg €U Uss Uy U. ¢ usyYeUOU;ed Udd

jar3 pdddU0VWaassdd g b 868 U0a Ug R&L4OPO0)ae i@ U
o oDiegellleg Vds Udd UYaddmilys¢ 2500 RyleddU (B 0De g

Uy U "3y Us 30 s @asUUaUBw oalyl aJU 10 Chyealedy U s

oUsUcg) oaldd UUedglsaaiddqd Uy ecoy UaU cUedahUUyd U’

(D)

C

CQ

® o
« e
Co

70



AVAAUTEG

|—’ NO, & CO
HETPO (If_\

Avthia (/N M\’u(]ulmr’\gp(mg

METpnon
EPIEKTIKGTNTAC
aépa ge pUTTOUG

®iATpO /7
‘ I
£ ZHPAITA
A e
“pac :Ii‘ [ APAIGEHE o \
e
T J EvaMhaking
BepuoTnTag
sor AvTAld BETIKIG
% g S poriS EKTOTIONG

BaABida

IuoTnua
Mérpnong
Zwyandiwv

®iATpo
Katakparnanc

AvTAia PUBUIOTHS pofg

PodpeTpo

;o o

Fceelgg. 8oafh Gi GUdeU UUsoeUUBadyalUd GUUdU,
dUUsoed Us Ush  "asiidiife oesdldd Gyl 4]y 3 e8cde YUrs

TOUOY Ud dGyadd Uys egUUjeaUxys, UsUeaesi 3UUs uUla:
GU0Ue GdeUae A 8g Us oaUglUyjyse UaszUs UzUUau@ Us
UoaYeUUyeos GeyUooUd U K Us GdeUae fH 8g oaUs a»9
aaYleU UdQYS (3'cead. 1%) ghGalGUUUUs utUsoeUUgadyal

]

~100L. Y393 Uds UaGeite Uxs UUjyax¥rs GUds Uz UaaU o2
yi ceaaUUs G0 Uz UeavasUdd U lEeeafy UHIUY 60 6atblvie oo d 3
"goe3hUdqUU Usgd 3U UasUs GUUdU;e. OUGs oaUs d
UGei oUs d "Ujyece hooeesg UsUeyideg UgUed UasUs
Uys UUjays GU0U GUaoeU0UU 00U 130U eyaxy Ushd U
¢ tosUdBoUdilg UsUlGyy ddalU ~} 6doas gCOyHCe® N = We iU s
UhGe 295U Gitefplldlep Ug osDesddoal@ dUepdglad UMC, ¢ fUedd
GUegd oohiedqel®fhdy Usg bHUyi UUyeg oaUglaesg ~6g G|
"0y oydBeg3 GcUUsoayY gydef Gde Xhyss goossaehy UBlhsd ddd gt g o
GYesegd dU g ejcU 0deUsHE8 8® Ogoci ed)WlldqUWs3 Yoy,
aUsdUGeysd eyUydid. isU Ue @ahose UgUhRh 6y dasc
GUso0eUUgoedgy allmUehla UUs e903 e “~e0HAUUU tUaoeUUs

C( Co

U3 UsUatUessce UsUagUe.

GsU Ud eyU;did Uxs GyeUUslUars, y¥3U GUaoeU
UsYeUsazadd Ua¥YoUUUs oaUs " Upy3sy¥ UaUU saU0UUgdUaUs
WUsoegUUBadyalUd GyeUUsltars, h~ eg UU 0 fiberddlse U s U

71



"soUageey3U U UUGafhs3. @GosU Uds UszUGGYesld |
GUUdt 3 GgGUUUsa1 3 “"6g U @633 eGdtL3UUs U K Ues
"y16@U0U=s086)3 36 aU G0 e6ysleysd dUjeesay UGalU o
vyeUUsla¥ys oaUdejaesUUUs U U3 Beebel vy By
U0UphUWUsa@eig.o) " UU GreUUausU "6g yeegs Ugeaal

oYlsUsUsae yeUs U ssa3lgsU Uy UsaldystilUsay o9

C C @

() m Co

GosU Giooayoald U UU fjieolh sUnBUs jeesllh ‘el d gUsesee
o 9 agkm(e gkwh) oaUs 025U Usg’ iie Ues 8e yd, UyysU
GglUeeady88gdUs UUa eUo¥Ye Gt j e oaUs oahaUesd. KasUs
8 g easoslefhd Udd Ggseasesed " eufRUqUUd aUgualU,
“3elry 9313 GdeUars eUosl Ueveshoasidgi O0W3s aU0a  dz g
¢ Uy U@ty @1Ud Uecoesce, H 8g 65 Uo [B44 yd ogjard U

44B zU0OUUBUUs o WgVCIiUg ey Becde YU~rs

g3 tai 31999 7Uclglfg 3 padpod)y dagyuiU Usilisat s 025U Uds e
(GRPE) UdUNECE,U3cglisclifhUdaWHDCG dagvi Ws ¥ Udlodp hie @ik
Uz Uy e 6 3 5 (beliyised 8 0l 0ydddd ~ 6 g d eaY UMEB B GUfheed Usg U
“3182)YeeUUsd ©UU30U33 U Ubsoly GEissd0 olbsiyisbescossem ey d@ | v
99U Uds "~ s0Uc gddampUUpbigs s gl 86de YUvxs /o omadle ) ¥3

fUU 2093RUU3 e95U "~ UosahlesU ¢lGhyeUe bYOdd
aUgaUUy ars.

C«

qfUU eU0Us UsUs jeur UgUsoalhpde UWbossyedi cliagysdd eoash
bUj ytBid eg a@93dqUey vs3.

TUOU yis3U Uds oaUei UUpyad Updmelaase j0saywsca@ L
Gdgdeald aUsUsgyjoaUd

UU eU0U3 UGU;eelpipssesdldp oyl UUcs3easgoald.
UUigldeyUssUyiadByd Ut 3 o093dUegaidldddPedes
UUs s 3 Hlsdiq

GsU 30 "jecyjealUs UsUsiBytiesslieys alooseshsadelbel i:
d eeYulU ¥y¥j;UgsUd Urs ¢svyeysyrs Adsit 3 Ujecoea¥Y Us
UsYoagld ullceysrs eUdfaisse wd sl gl sV 0dldglpidlo® es arq

o

bU; yBig g 6cdeYUxs GU Usdlgicphloegdg FU), 8sb8agdUl

72



"8g e6GeeUUU, bdpylidi Bjge saocydde YUrs U Beoda@gizx, o-
5didd 30U " UasUs 0U0UgUUy Uies3sUU yhas alUdi d 6 =
Us €90} AUU;8d G0 Gc yeledU & sl , U s MeUd))d§d & acly
aUd eUUs @s g UidgsUd 95U Uds Ggeesoe ulu
sey3U 029U 65 UsUGey UUsoea¥Y 6ceeUUUZ ) hg Jeg GdJ|
bylid ulaceyssUgebUs U

(0] Coe @ (@)
o Ccc ™
@ w ©

¢
Co
(anlq

f 10 UaUGyei Ui 6g Gey Udoky) o=l oieg dab sgrdlla (
U AaUUG &km.2850

9 20 Gey UdoyY (eyosgid eo Yadth) ©®FBP306 o0 s Us
U haUU4a30kn 3

23066} UdoyY e Urdignve e paw UsUzgdUa B30kl K aU

T 11 aUxGey UaU ude h Gieglede aestblel (itesfiiiadly Wileplinals aJ0

gU ulleeysU UGge UyosaUch¥pegmosdaddiced Ulgfs
(g Uadysegd, UGUsosi J(Bleclghs3ssabihalgec @gg) U
GosUGey OUUsay¥Y (Gey UalU aUs ahoegd slecied "~ je8d €Yo

70 —
60
I ! [T Europe
; USA
=G FEEro Japan
Ty ) World
- o —
g . —
= 30—
20 - :
i !
!
10 £
J |
!
O s

| Urban RuraT MotoMay

Fecee Ur00goadiyqUdgs oUUY Ud UsYy aUsU Uesg

cyed Urs e6cdeyYUvys WUIAds3GB@gs3 £, yawWedgaUs
YUoos U4 ¥vd

AsitiosUlGyyes “~UgBygdaerg UpUA®) v Uyee bYOd UUUG:E

gydeh “~eletUf Usg 6) hadd dgdgoBesrg UgagarxB@ygdds |

eyidd 90lcid@yaU UrzUs®dgsVexydficUUsayY gydendlPvg

73



Yoors ~Ujpscect 3., MEEY Jidhdyy Wb UYcgstdd eUWB
UsUadOdd U0 Uds Agjt d, d tU ¥vssee bYGqUG{UUGg
6} hseg sred OPs@aPWdesydU gydeahUU U Udsy¥oddost
“"UpYeUUyeas UddxybyYltigeWlaleoyid hUUy 6 263 UY G6U0d
GlluseysgbloesoaaY Uy UaUdyastUseay Uxs uUUlUeeysyrs U

"UoofhlGeotdd OfédglovyeseaUUs GUes “as3UaU 4.1

a3z Uo UdpY @l ¢ yBUrass sldj Bo Bd ) 8 Fo s URB cce

- 39,6 0,52 214 240 20,3 433 12,4 0,09
- 30,2 1,12 18,0 240 20,6 386 16,9 0,12
- 40,0 0,59 18,8 24.0 20,6 431 12,3 0,09

B U heUsesd GUReced ©vU0Us 3U aUdeystUesis es U
"U)yoceed¥idd ececlU8adi eadhdpggdUos YosUlUdoe) alUd U}y
sy atUdaU3z U byYld Ues (glddg saihlwxyg hlBxss eadd ddiwemfgo
scde Ylxre "~ jeyoagyUs U GUePdaPsodUallebig ¥ad
Ui "6g 66deYUxys EFWobglhaxfe. GUYUse UsvrUU)sace
GdgebegaUgUsayd UUUsj; UalUd o950 Uds ogoeacilcy) al,
boesed®dWsaydilf g e8cdeyYUrxs.

100 —

Urban Rural Motorway

|

Vehicle Speed (km/h)

0 J o J [ J 1 [ J [ J [ J [ o

0 200 400 600 800 1000 1200 1400 1600 1800
Time (s)

FceeslUUbg4sdaoa UUscwWOMC(Eg Uscg

zU bYGd UU UsyUy oo fgmaed yddU@Ubh UUs s(WHVCp i o &
e Uoohlessad UsUjceaslicytWdyC)oiwVEdasbge yEWy
74




UgsUeheUUyeg ~ aUs segl UoyYyde UbUlkegih @adgaiokmnadod e i Ud UC
stieodddd), 6 6 saed U eUUaUalUUs U f UjyaU ey
"Uyssewm) (900 g Uady ol ‘aldssstle {prBds s)s.d Uhaij cle®
Ui UqUUd GUas3s0U0Us GUes HKFeceeU 4.4 Uzt UU Usiisah
YaszUalU 4. 2.

YasUoaUJd ¢dle2390Y j U UaldyotlUsay 290 avdU - C
eafhaad) @ WA [Z] aaa

900 5320 66,2 21,3 27,0 1,59 20,9 0,181
480 5810 75,9 436 47,7 1,17 8,5 0,134
420 8940 87,8 76,6 77,4 0,41 1,0 0,070
1800 20072 87.8 40,1 46 1 1,59 12.9 0,107

B oi aWwiw@i Uz Uas3Us dUGesdUUdeyssed Usa¥Y U e Uy
Uys tUie dUGecedUUdeysvys caddd®dbPyr§y 8 Ue cldTqBdd
WHSC,e UUUbUUsosed oUs ehaosedd Ballo BMUHICo & JWHS Oa U ¢
G0 sGei GUds Kgjy v Uyee Osvyid U fudw( 89 H4)g a8 Ud
oaUs GU YaaUd 6t} Ud (FasU, 2. TeyyU 8o ).

75



FYAu) s] £tB 5

zZ U

o

oy Ud K ,9 uMpld BBedd s 3

j Uy Usa Ud ) 6RO »a3LdsDiegelU

oUUY

5. 1

5. 1.

rr7

pUteeysU

1 T o Digdéle ) Ud

B as93dqUey Ud
Mercedes-Benz OM-366LA U @ g

] 1 adehd

Ve d

Uud

~

&g

Mo Y} o Us U WiuCg

Uyjeleesaridd BeesUUsJd

dUxyeddealU aUds 45Uy 6o 4 tnjesailaly C

Uy oU0aU0dy) aeg,addAT yede AUz Uded o

ag®as3u) ¥3:

mos Ye U0} ¢ d DEDE Hrfme-c g :
$£2rplf3emmng : YJaWa 3 U O Ug6@5imme-6 g

o Ul cee

zeaasd
oUdefhd

0

} U,

0dge

deorvdUemU: L=230
“"alGdd: U=18

6 hooeased Uecshgooaslceoi -Hsifduungmam s i Kégelya !

8 Ugsseesafld hRooeed Uebesaslesgi Usg o#93dUey; U Uas

GUsy} ¥

Uvydesid,

&)

a0 U W ES

UsYlGoUzeds36a4g4 Uag UdzsUWliladdodd)s ¢l

auUds

aUdi d aUs c¢heaoasosee Gisulid Urs
i § e vpPeUUn sayd. omdalUle, d UsYUUszd Urs

alisoB3 e&Bs)jAaoe UszUovoed (1

76



5. 1.2 j Uy UaUd) adPooayY BeeeU

aUd) stUsoayvyeldgdgifyssyaydd Udle s illbeodd sthossslt

€

G)‘-I—
I Cc
C
(93]

Co ®™
C C
()

Frontal Area (m"2)= Width(m) *Height(m)

Wheelbase (m)

FeceeUlL 5 |  Usoah3ostd)vmeUisaids siceeGddlitdy bU} ya

a3 Ua Ud jsUy UaUd) s Usmere BBawg UG Ussasi @

8.0 tn

3m?2

0.5
3.7m
19-9.201:1
24-5.2301:1
34-3.145:1
44-2.034:1
5d-1.374:1
64 - 1.000:1
2.666:1

0.4131m

yies UlGeyyY GUds Uy Ui UqUU Ueg eueglUjteUUs(d
0g3UUaU0UeCRAY) asbeeds (cacd ~ WRF=D,05150d3 clgse®s Usl
ighoeasoosoat s cUjUalUdysalUsat s slihtU)vyeU

77



5.2 Ko &LO2 v d

U031t 300d eaU “31Ud “jyelyoosld bUGsbGeysd G°f
g edyUe3UUd " aejyd oaUi-OlgyWlioehoeUalystesglUUd
“3eyh3Urs Udd oUi Gdd, dieseldTDlkg/V @ ¢ 7D kg/kmdl § & alkbe g
e} o ¥ e d allglpa e 6 g) kil@OI@2*48=53Bkg/kmol) . zU U ae eyd
U a1 3kgli €2Hes i a 3 U s kgt CD20 6
Air: 79%N2/ 21%02 viv
A
s ~
- p P
00 —p®O OoKEGPp@O
opés pws 2 ppd  xfpw
Fg3U 1d, ~1wealfgelyg ) Uaie U, {08300k 38kUSsy dgYe

Ud oaU0UUsYeaxvxidd oUglaeceg oUs UsUey3UUUs w@aiobBdc

eag) e
53K s U faUsaf eoeUsy gk

TU U e UUadide UUB e Bayydiidyy agjy avd e Uoydd Diesd,la G
UasUs d Usitsoee bUUstovdldosbdte @) U3 Y
Uy UohelUsd osGcid, dq eyldd ~JUoeUUsoae “~allq U
UsUat@UessecU Ueg gDieseli®sjga p oG iR dU); YoadalU o2a3 00U
cUj UsaUdystUsosata U hucOBRYAH Usdgasdlpl Uec BUedg hdg U
“"Uyp UofhelUsd steid U ' fh Uss UsaUssxyUe, d U 6y)3}36if
dUjeegoaj Ulst 3 Urxs3elU3U0qalUB88UsvyablaldeUsUsatl s Ggce

zUU0Yy Uds eecgoeeeyyvyidd Ueg Uy UzaelUsd, (4B
U Uz U0y ¢cBU)Bal URI67 GHzoa Us eRAM&A®GB), oaUebyYszesUUs UU C
"eg Uy UUadUUUs "~ Uj Usa¥YUx. U usUosy Yee UllWe i Mgl
scee Ulleg oi aoddTVCy Ulis 1 aUU 30 € 683 Ua 3U Uy 0OC
U sthGUsd oaUs GUsd Usa 6e yd U GgsugUGeh €U
sceelUUsd oa2UU0UY Ud upld;e@ded) YegUJTW osoamwg ~jeyagylU
elUoydd ®UAdds FkyargliBE . 5 .

=
o3
(o}

78



1. 80008 aUsBaedepUdec@RChW GdYjclld (BceosBiDe,

2.) "heayoeld e6eceesUUsd (target, actual vehi
U Bdgsldd aUs (G)yseg, EKEeceeU 5.3
3.20000h " st d dsmee dited), U( s o UdlUywxa dbdlblr Ugeas g (
number) , U3 UaGUUGd o irolimgledisfance foreed UBdlgd WU} s ilig
UsUaGUUGd aeredymarbidiresiftance force)) FEcees U 5. 4
4.¢Uci UqUU "0y ok@)ddiegd Qegedlisn e hsomede b 0)e U g 3
Uy a0 g G a a)6,ge B &5.

5. Fg3casoe o UUUS3 Y e vlhedi sedley Gealt (Blysbsfe(brake spexificg G a €
fuel consumption)a UdJsd ¢ s Ua U o UUU3,Y afrcieds b Usg.060 € 6 ¢

6.zy0290U0d ~ a B gdaximunecyindérpressure)s Us s (6 il (obsraadkle
5

power, FKEceceeU .7

7.2y G'd} Uo e UU s abeake meah &ftpctife pressure-bmep)a Us } 8 " ®
o 9 3 d (beakeliorqe), KFceeU 5. 8

8Ko 6ec yd UseszUsitiae)® Uds @ UVUE)YBal dn®@ @y & a ¢ «
FceelU 5.9

9.4 Uci UqUU "~ UysaUyeiied Uasg & Chargesspabd),g U} ~ ae
FceeU.5.10
10.shoed ~aUlda sdpd stilldadhd U hialcdd 5094 ol
11.s hoaed “~alldd oaUs dulsmieliaed hUupdie fe g,

12. Kdce WpdYaddg  FBeecU.5. 13

79



Pressure Ratio

Efficiency Map - Corrected
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—Last Cycle Walues —=Cycle Average Walues -+ 59739 -« 51970« 97561

4.030

3.500

3.000

2.500

62.50

2.000 65.00

1.500

0.859
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.2925

Corrected Mass Flow Rate [kg/s]
FcesPt YUlas odleslelyyg ol Ue@iRca Do O8s Ud
Gge sUGUe aU0UY Wads filesrg eadlepgldgive

80



boee te 6 anIbeee)Cc N Gon nene fAen

womee. b €eAn €0 . NnNNns3ann . emebad 0 ann smarpen f e m_

PIPORN ~ A A 0w A

(s) awiyL
008T 00T 009T O00ST 00vT ooma oomﬁ ooaﬁ OOOH oom oom 0

LA AR s

vomnw jenjoy
vwwaw jobue

[

" T W] | _i;]ééj?j:?% % jﬁ ﬂ ;:_: ;AE
| I | -

- |
. *

0
o4
oY =
3
09 =
- 08
L oot
-0
oY
o
o
FOovr @,
=
09 >
S
- 08
00T
@
QD
L
D
0
D
o
v}
o)
o
i 2}
L o
08 S
LooT &

paads 3|91ysA

[epad J01eIa[a20y

81



(w) paiano) aouelsig

3nyeconfivhbed)n N eme Blaem bn bamme o) en aeesnebnoe fpn
N ‘Boonrgee NNnbMPedEn €6 NG ‘bam mmw_m 3pbnes \cazuaamw 3 wmwm_
(s) awiL
008T 00T 0097 00ST (00)749 00€T 00<T 00TT 000T 006 008 00L 009 00S [00]% (00133 00¢ 00T 0
< L | L | L | L | L | L | L | L L | | L | L L L L § L | O
0¢
FOY =
-3
09 2
08
~00T
r0
@
D
o
zZ
c
3
O
o}
aoue)sisay Buljoy —————— L
aoue)sisay dlweulpoiay
r000T-
r m
| || | 77 ﬁ ;7 ; | | j‘oow- =
* e
F009- 2
i o 2
F00v- 3
| | e d
r00¢- —~
| || LA AT .

paads a|21yan

82



o3 hinree n 6

008T O00ZT O009T O00ST O0O¥YT O00€ET 00ZT OOTT O000T 006 008 00.

OABeoGfosqeeamd écan bn Anne (epque)

pméaebemebgoanm fnee fn. nobntend :nzasz

~

(s) swnL

17T

OO@ Oom OO#
L ! | ! !

g

-0

-0

L e e e e
NHOOWONOUSTMN

4

1%

9

8

r00cT

r009T

(

y/w)
paads a|a1ysp

-00T

r 008

ds auibu3

r000¢ o

83



1400 1500 1600 1700 1800

1000 1100 1200 1300

900
Time (s)

© N (o] <

—

i <& o o
(4apun£o/aesyib)
uondwnsuo) |an4

!
o

1200+

N O é
(wy 00T/7)

(Um/B) 01sq uonndwnsuo) |an4

84

100+
8
6
4

(u/wy)
paads 8|o1ysA

200 300 400 500 600 700 800

100

Qa
U g fg & Mg

sceces UM

(o]

FceeUFf§abBasoe
aUguaesq



OAlW-egee te
nfemée teen iy nen &pgey B fmeoebe pnoo ., pbnneckzg ns3asy

~ 77 o 2 ~

(s) swiy
008T O00ZT O009T OOST O0O¥YT O00E€T O00ZT OOTT O000T 006 008 002 009 00S [0]0174 00¢g 00¢ 00T 0
| L

TR

—-00T

o
™
(u/w)
paads 8[o1ysA

T
o
<

o o o o
[¢°] N~ © 0
(req) aunssald

lapunADy wnwixep

T
o
[¢]

(M) Jamod axeud

85



phoNLm 6 obesestzen e cn
nene faen M3 bynmieodoEn mof andesmis c(deuiq

~ o o~ vrr O

(s) swiL

008T 00T O009T O00ST O00v¥T O00€ET O00ZT OOTT O000T 006 008
L L | L | L | L | L |

00.

b

nA>

009

00S

- 8

"G Ns3asg

~

ooy 00E  00c¢

00T 0

NI

/

-

| ; A ;
,, * *

T 1T

o

T T T
o 0 ©
-

<
D
=)
FOY = Q
w D
Lo9 SY¥
D
[ D
-08 =
Loot
-0
4
7

(req) dawg

86



e besespnyeopmpedme mene tAen pn ANNeDHO

QeNtnemes oee te Aen Dbo3pnpbnes Pmmree eNieixP 6eYSs N3asiH

- ~

(s) swinL

008T O004ZT O009T OO0ST OO¥YT O0O0ET O00cT O0O0TT O000T 006 008 004 009 00s (8]0} % 00€ 00¢ 00T 0

f gi <f§><<; e §(<

1
o

T
-

(1opunkoyaas/ib) (0D

0

-0

[4

~ov

~09

T
o
(0]

[
o
o
-

)

(y/w
paads aJ21yaA

87



oNfvwee b6 3nlecn .

dRh@n tbnnAanNfA edw b € 6 eocaqroffimen, N6 obe

008T O00LT O009T OO0ST O0Ov¥T O00€ET O00CT OOTT 000T
L L | L | L | L | L | L | L | L |

(s) awiy
006
|

008
|

004
|

n?9

o

009
|

NNbn tosn®:aqrs3as4

00s
|

(0]0) %
|

(0]01
1

00¢c
|

00T
|

(y/wy)
EEISIETITEN

88



b6 3Nl ORIHMA
nec PNnogaAs

bemgenene faen
aooe fpbnemdé gn'Pheame

P QN

(s) swiL

008T O0OLZT O009T O00ST O00FT OOET 00ZT OO0TT O000T 006 008
L 1 L 1 L 1 L 1 L 1 L 1 L 1 L L 1

@;:

004
1

009
1

_q n

O

005
1

N 3 |8sald
- TT

oov
1

g

00€

Nns3asy

00¢
|

(y/w)
paads 8|o1ysA

(s/6%)
aley Mo|4 SSei

89



bos

snyeosfivvelbon n

e 6bme fg gAdmmoansys, M-

008T 0047
L L |

009T O00ST O0O0¥T 00€T 00
, ! , ! , ! , !

e faen bn A
D

&N C
Plspenag ‘Pheae

(s) swiL

¢l O0O0TT O000T 006 008
! , ! ,

NN e beAon

tn

[}

o, T Porye

004 009
|

00s

n s
¢l

ooy

lesalg

"9

oog

00¢

Nns3asyg

’

/

!

I

\ f E, /

| A

| é <\ /55\

N
| ; ,i<\ </\ ,,<

/

(y/w)
EEIVSEETMITENY

aley Mo|4 SSep

90



. bommévpe yboeznlecn |
fAaen bn AnmeEsebgenen Mpbeakapgeine ¢! 39 ey €T "G N3asy

(s) mE_._.
oowH oomﬁ oooﬁ oomH oovﬁ oomﬁ oomﬁ OOHH OOOH 008 00L 009 00S OOF 0OOE 00C OOT 0

I I I I | | : | | I | I | 1 | I | I
T ,, Y

/ E& / I § | R t ¢§§§4§J
| && | v | :\ /,, S\\ << | \ Ty A
| Walio B

o

T
—
o
N

I
o
<

I
o
©

(Yrw)
SEETUSEETRIITEY

T
o
(e}

T
o
N

=
(0]
(Umi/16) *ON

T
o
=4

T
o
n

J

y ,,A)i_l.)s,g/ zl/éfji ,,j;j,‘l»)s{a .|;1J,‘;j‘\

| oy

-000T ¢y
-00ST §
000z =
“o0sz 3
-000€ 5
-00ge~>
-000v

"oosr

RS AR BN BEARN O Y O L/
ﬂ:, ﬁ ﬁ 7: T ~00S

91



54Fge Uy YGe UUU
¢ eUa&wgaUo) UseXywdg B. B3 Ua 30Wos WidpblBo&¥ga” Uy Y.he UL
FUs FKFceeslU) &dgRs¥Ye UUUs Ue UUay sUGeU Usg os93(
aUs Us gy oilgid sWaigye vd € 63 Ua 30 uUsU sGUrxdUa A
UUay sU08eU oaUdi d 6 GgeeUoglivhe JUda U soljelhye codla( Y a&e 1
GUsUy e sohd bUdehd U Rueldy mMmAedlbld UddUWsd a8V o
Uyelyd Uesg ovxzWdesqgdi o@lbl Ggly do W) ca@ydhdB § vd ya
3UagdUa, WIVCaligmsaiegdi gt de@WeodidgiasUs ety Ui cggs
"UsdpPe UgUesoeassdqUhiyeea eU Ud ails wyvallls U 844 A&
900 sec ¢ U 2kin/h,3480sece U 4kinh® Us s2e00 7knh® 3 Ua 0.Ucpdall e
"Uya 6g Wsg 7d7y)3eg (UGUsse oaUs g UadysU “~Uysae
Ggadeald aUdle gijpdld@d Pdarli c dUigdfec WEjggb &p6 ae Wi dd
Uss osatdepfgUrd GBaB&UU f Ue UsYoJWREW &ggasgsh
y3Ue3Ud cOU0pPWBllytdgYaUsd (0 26)dadEddddgec Vo Yo
"gGetUfR Ugge @i gadgUBgigedUiaecgs Ud Ggooalamdlydl
GUe3 UgUsesszdqURUu}ees 85 eU0UUDPUUsayd oaUUUGUYO
290 QU0 6 vy 3(illeazssWgUUp wdds U.f Ues3z YaszUalU 4.2
FUBcee UlG®a3 0UUs d U hoeyostd Usg ¢cwsMCBAD ( fifd o
aUs d U3 Uy} o256 Ukted tadwillégsya e gUy; UUd) UallUp Baosus vy
130sece U &0 Uy a,he g Ue Heode U ~} o &vivCrdds tbsy " BeasU do i
sUlGeye esellUsdg, GUs g Haes 68 GJje3950fh Uos¥VdYgde
gsdealUd Usg oioaacgg. OUBs oUs Usasi d seladlf
ileeas 3U " jeUoosldeia Usajysbitd, Usafhed aUs U
"o UUciB b3l 3G U¥3 U e9o03yd UUci UqUUJ.
FUe FoeglUas0UUBY)BUggsdesose UsUaadUUGd UasUs
UaGUOUGd Ueg (ecltcetuilfyst elnbedd ¢ Uoydegd GU oY 65U
99af, hHte Ugs¥YasUUUs UWHUBYsrEdeiUU&cegUscesligliad
¢ WBWs U s (s WUsUs UaaUUGd Usg susGUy 1t eUUsd
gy Gd e U Uds AU@yhettudglBUIE, s ofe”.vd Ua3UpUlg U088 Gae C
3UaaUoe UUecgUeUx3s o9byUal'gabp UGY 3 Ubgd U030 UE
U0dW hederUo ey dd brddpwlegg osU aUUdU; B ~ ) wilivCo UUc i |
U FKFcBed BUyciliyd Usg Ssddbary diaalhsWe idl o U
93dUeplUdi d GUYsomk BVsGegBEZt4#00d Useyd Usy ~ U

Cc Co O

-

Ce Co S @ Co C¢ Co Cc
9 ©

Co

o

1¢ dUvyyaU “eg UGey ¥ Ue UUaysU0GeU Uesg o93dqUey; U U Uss3 g
92



ofhooad) e sUdg sgil@¥ecesUUs ,fleyg Bet)UalU53PUUs f(
g BpsU "Uysesce ycecegs 0Wjae leigs aalisasUlgeyd éUd sCkben © fpali |
cUs fpWE)de. j gUY UU U sUUeayleUUU dU Uszse 8sdd
gsligUbted) el ddge e ¥YsUd Urs oaUgGUUyaxvys Usa¥Y oU:
UstGhiueg U¥s oaUglGUU) a¥pecsphliigspPasshgsU¥s oaUguaU
ORC. YU} Yoafobld elcilgsalUcalUd yy(ls ol Gan¥rdige @ "Gfg
Us -18,28 a3 Us aoWBs Ul olldaeg); Uovoe ,Usedhvoexd gUs g @ Us
Udd gGUyj; didd-gU&g & ¢ ymibehaxger lag) " 6 g asilidoUa GU(ds
sallwUsoci eylicag o9 YUolUdgsd ~oej) aeg

@

Co X

Bas3 Uo UMy 5d 2Us e e "UllesidUysliged o953 qUey U Us A

- 1738.57 1737.02 1553.57 1697.54

U FKFoewelillas5e83UUs 85 oaUUU3UaL G0Usd oaUglaceag
UdyeastilUsayd. ¢ UdjesliYesd 809Uz Yibestd/ fmkns U
A" 9 aye3 ¢ 63 Ua 30 tesU s0GUxdUa HRUs alUB 6y H88(d
Uty Usei d oUetiBg) Davdoudiitges 8 Ug U0g Ucg oi aagg
SUUU3YS~Y[°J(1 "Ujeglo¥Ymydacth UY ailifan 3 8y ¢ JU4100&t.o UE) U
GgayeUsU, o990 -860 set, s Yaflmw Uy 48603 v3 U s9by el usiG3llind
UsaYUestosgydesi (IdieaPBeidl 1 3 aUUUgdYaOBBs oUs
aUs WHL/MWAKkm Uy a,Usg U ' f UsaUa eycyo oaUs Us Uyae
aUUUsYaxvld " UjegiosvyYelfoadlaote dgediéd fUOPe aUUdO)
UUci UgaddgUs loesoa)ed 6} eglaigdde®iVdlald 3

By bUgU dUszgadlWUs Yotwd qd albgeagys UUUs B grisec/&y0 D . 2
"3 1 UUsexpO00Usoe WY s0grEmdcltc UU U fedda(Uy 4B0d 9B 6 e )
Uzt oaUUUa® 2 Gsecltyl(UU pU B3 Uhrpe e dp 6 sae Uas U
eyld UUeci Upleli edU ) baid) o Huad@ea Udpd®=.UZie Uzt d ¢y
UUci UqUUd " UysaUjelied Usg o#93dUey U "~ UjUeys3Us
g Uady sU) a UbUsg Uslglaldses UAU) eee Us Uadadds Ud
aUUUs Yavidd.) Odideraedddes o UaUUs U Us o9Uoseshd h

T d aUUUsYarld uUUs GgsuyUOUUs ehsae eU Uds
ey Qdd oa¥YdU .UUeci UqUU)
T d UGUsee " Uyseece yecUs eUoUeai UUy 0Od ~ Uy s
"sGedUfR 63 Asaeg, GU Geylyg als Udes gUdlaqg o4
93




§ aUUY Usd " Uyshuegd UuyyYasUsUd e 63 Ua BU ¢
UsaY oaUs d o UUdaicyseovilied Uas Us

a3z UoUd z%.03 Usece GUsocobabg @b WsWe¥ dd d clix

0.324

0.296 0.336 0.372

FUs FKFc2ell) &glisoYe UUUs @QUg dmgrd bd saaUdidde 3 oai o
aUs d "UjUoheUsd .gleciydolidg dadddeplli ddd ~Ujeg
993deseld 0 Uds eyostUdbasPodi UFa®pY U0do92yad ,” Uy L
U0y ~ () sthgilbey Dk WG 32200 U0Us0e "~ Uyscce, KsaUWgs
" heUs Bec ®@A380sec) s Us o UUUae kWé Udlhll 634.30d.0 hgid s E iBe
3 dUxy;ddUa vd GdeUae UsUGduYpokd UU)apsdae jUH
Udgs Uady sU Uy se@ies dUitgde lyaitedda 67 2 gy J39% 6 g
dq UdddualligleoassdqUhummes UaszUs 52

FUe Yp ) Uee U Udd "~ Uy UoheUsdd } 6 ‘eadUiedie Welg =5
Fcee8 5usU s0U0f 30Ul gialdBs oUey Wq A5 UL3 K

Cc Co O

Co

Q  —5 (5.1)

U0 tie eUoydd, VdsdeywidwgFEodadd alsU Usysbi d eay
eyiddd ~J UoegUUsoaed "6Ghatidd ciBuaUs BHErsiBesdonekYc
g U} oepRn@t (hdfcee U @65 .clylgfoelloed ~alUGdd uUdDssU0q
eyoo0U0d e e 20Pr3aUs UU 643

FUs o Yo i0tesl)BUx0 q aUUU3Yavldodbglla Yoyl 8lb¥
8  aalU ycUs jgdesldas Wa smiyepclefy@bdU sUsde eUaYe s U
mg/cycle/cylUs Uafhovd Uesg @Geyj Uac g-Us b j Uhisi 360 Ukt UE@23 9 1
UasUs ¥YeUGU U0 WU deeysUBgY v G d o Ug 0 a dls g Ud@didd a h
BU) Yo RliekgsUgliaesaeg Ukg@ALK Be ¢.8J68d Uo Y LCPAkeaeslr g Us
eU Uds oaUUUsYorvlUdei @8gligmsegUesaiYoaseé ai ~ Ujpsslhailh U
aUUUsYeavidd Usg . FadAlEdds Us. 6a@mms achy 0 s 0 UU L£O0Ua “ ¢
"UyegloayYseeasUUs oaUUY Usd ~ Ujeehholiw glfe gy 3Wgeasdresy 308 go
Uds g Uy 3aaddd(ingitig)gl eWi je¥3ed0llg d

94



U g Hoes WUWHUI EBee UUU 5.,1 0s,dJG56.)ledi lemyddd 5Uc
sUioesgd @yUPgboaegvyidd UsasUs 30 ~ U, 0U0d)dqdUa pU

U fIidbgeg Ggelmdldlddel; s Uit Bsw sByxgUs0” Uy hesasUd ¢
A aGedahoed ~alitdd Ueg 0ge aehlbives gilmy gz U0 v 38U
U vyaoUsaUBliadd) ctdyUUs ORCHWOdIsUdEs o voe oaUs GUs ¢U
3 U UBiUzUs eUoUai UUyegd. afh gdddi U8 UaU feslwi digud 3 @

ge osU&des d Deseld v} ad (0 ORAAdtals Us Ud 6. 8)

Co

o

a3z UaUd 5. 4:0Usylylg stbaesy pUde 1t 3 U Ruetdd, U

o

"oy GUxv3 GaigUcelljsoddg aey vidd

0.091 0.095 0.085 0.091

0.093 0.097 0.087 0.093
67.40 68.45 69.16 68.07
67.14 68.70 69.15 68.01

gyosd cr@BU3E s U 2001 30U0UUs HUs 6@ BB el 3yedg 3Use
" @ afovershoot) Usd GgsddsleysUd Useyd Usgd, "eg Gdq
g hass sgWINC.gadig eosasgg) oaddUdevdyeddgadd aUs d aUU
U seysryd oaUsC@» UaUpblyYyyYds oagjard U f Ue ey Ua
Usg Geyj Uasg, Uoei UUUs " UystalGhUU; e oaUi Gosca Us
Urs dUjeesoaj Ulst s GUsdcs)oci 34dd @EKIB pHOE@ OO0, <
UsYegldd Uga¥YsUUUs, Ugset 3U0Ud Ue GaecdeUUs
Uds oaUilGd (eyecy o Ues ¥3e90eU Udd bUabaliUd UszUo-
eU U sgUyoaUteU ds dewadodi v30li elddsd Uaxejs Us d U s

ge (GUsshelUse UgUR, GU cyes3oseyd " Uyshlisgd ys3

()

3UsUaUd Uxs “~@8ai 6Uedaoalsg GUmesai gz "Ussgg Uedhsossegg § aJeyiy
i as3lU)} 6 U3z3UsUaUd UddggtpPypdidgdfelUcohtigcebdaas
UsscUosasewll) soflgiGdlhai Umds § (s Bl esetilloa5UhRd gy as U0UB
s U afoxUgliyyelbg € Uo Udi U Y Weggs y1'.es U, d g Uy Us
sdYadd “e6g Uy UUdndla O0ses Usvs@yw 0 l0eg e6cee UUsd
Usg o93dqUey U) eGUaal0UUs aUUY oi})se ah
gUyy; dbddd Uegg UjUpehasdde Usa¥Y oUs “~odUshUUOCOU

o

o Co

C

[t
@
“—
()
o
@
(@]

95



aUdgtUyy); didd UsyYlieaUsasdd g i Us@ggs @6 8By gt B-Us Us
aUUY Ud uts¥YyalUsU e€5U0d eJ2UbhUUsosed aUsUesgy)oald
yies Uley ¥ GUsd Ugnakg #¥xsdgl®UsUsd wdoslUd 6 a6:
idaUle aU0UY Ud UsYyaUsU U RAUesers U 3ailbe izsliBlrr
UssheUse Udd giUygdqUqgoedpgUailUytafesae Uds Us
Uds Ugsadeysd ~ehUqUU oaUgliaeeg “~e6g Uoci OUUs
e hHUJUU Uy U ahoy Udd oUdgtUU;ydeysdd U fo
g Upeyvyldd. Bs gydeyd dUjeesoj UtaUd “"e6g U say
eUaoelUUcd U GecUuR3s G UcsscWipieslldy sBes Us Udgbywd
UgadeyalUd Usa 6e yd 83Usltars Usg Ust Usg GUesgd
Uds jgdidgg Uesg -gi’U(§je badigey Ue

[

Co

55 j Uy Ua UdayYs Glpe 08} ¢ 6 0¢y Faxgd Ldledd
Zg i Uee UORCJo UUBd stp) aUs BUBe § G elsigagea g
Bh e dWrvC

gUU "Uy Ua¥yU~x Fcee UUU " By dgill o ¥ ol 3 GER(BEBE oy d b
Uy UsaUdystUs@sd Jdgldigme g & UREC 8Wdgr Ud Us Yy o
anhﬁaiseeagefgao[\/\ijVC Bs "eg0RUqUUG Ug Uy dimplict sofvgr 6 6 3 |

Usg GguWREUUBWY FeceeUUU UasUs UU "~ Uy Usa¥YUrx:

a4

1.EUs FceélU;8gflieayYes0OUUs d dUyescoay UdalU Usih
q tsUGey Y Uesgd 95U Ue Uy oUsheUsas eyla (

C ¢«

22FUc RBceélU;Bghi®YsUOUUs d dUyesoy; UGaU UslGhi
(

dq usUlGey ¥ Usgd 025U Us Ujldlmyle goa vdela C
33U HKFcedélU;8ghedyYsUUUs d dUjesoay UGalU Oeﬁhﬂ
dqd UsUGe; ¥ Usgd oosWUBE @sUYgley) sU GUse
4 FZUBceelU WyBYUGsYesUUUs dq dUyesoay; UGalU UslGhi

UoUlGey ¥ Usgde yolea5(086 0y gi@g¥s gfps vyUe.

5ZUc Fe®l8U Uy egloayYsUUUs doalGcUgUoBhedts da Us

U 6y jallifid slci gs Wil Uddd 1l aUs d oaUdUj e
GoUGaey ¥ alpjgadiatdOUUs U3 os93dqUey U

jok

6.FUc Fcoedsdl;3gldYsUUUs d Ui 3gcbdle hAGAIPE 6 ga & iydic
Uds Us Bomldomsls ~ ddal ddp Ubegr Ule .
96



7.FU8 Fe20eW;mBgloayYeseUUUs d UUci UqUU Uy s
"UysaUyetied Usg UsUssyUe oaUs d "©péde ¢
Us Usa U

8FUs FKFeceélU;8gZbYesUUUs d dUjecgoay; UGalU Ush
dq usUlGey; ¥ Usgd 295U (e UbjUsBerfileellsz e ey la

Co C¢
—y @

9. #Ue FHKFceceeUU}5.02029 Ye UUUs d “~alUGd UshlUseg o
Uy oUs heUses elalilse stvlibe .

10.FUc KFcoesé U 3973 YsUUUs 6 bUdehd WREUsGdd

97



e foAen

bn Anne
sennybemd ot o

008T 00T 009T 00ST
. | . | . |

aghe9g

00¥T O00€ET 00<T O00TT O000T 006 008 O
L P R |

OA\pMengBees3nye
ndew®hmp o tn 4

~

m:uwawﬁ:b fbn aesgn
(s) swiL

*39 o
\3 (D)

% PBibre § ¢
DN vT S

0L 009 00S

A

ainjesadwa] JopInQ Joyseyy Jojelodeny —
ainjesadwa] Jojuj Jajsely Jojesodeny ———

-00T
r0G¢

- 00€

/[ F0SE

00y

r0Sy

-00S

1
o

rGc

-0S

-G

00T

-GcT

(U/w)
191se|\ Jojelodend paads a|o1ysA

(M) aanyesadwa

O ML-t"ey)
Jo1se\ J1orelodenyg

98



oNbhe B oee
N . bogn meqbe faubm smn Aninenn feos fnp o tn edpndpan Phlgmlenpsn
yenmemf ffgpanf noe Hlhmen pPnonn feos fomePlamnNnz qreas?
(s) swiL

008T O00LT 009T O00ST O00YT 00ET O00CT OO0TT O000T 006 008 00¢
I L ! [ S B |

\ T |
| I
, I
il
[

L
J

o0t
-0E€
-zeg
-vee
o o -oge
| | | \ T 3 VAN A VA e
s /A h o i ) A ||\ \/ | \ \ “ovm

, Lzve
-ppe

ainjesadwa ] J9|InQ Jojse|y Jasuapuoy
ainjesadwa | J8|u| Ja)seyy Jasuapuo)

‘2-
2

o1
21
g0-
o

(u/w)
paads a|21yaA

99

(1) ainresadwa
131Se\ JIasuapuo)d

O (VM-t1eg)
19]1Se|\ 1I9SuUapuo)d



onNflhef beeanlfecqn ,
bon nenedmbmmywazmhezdh@p o tn cipnPan Pdemennbne
anUpene S ppPHbnn feos fnp Pbn aeognnn2 :9TNSasz

(s) awiL
008T O00.T 009T O00ST O00¥T O00ET 00T O00TT O000T 006 008 00L 009 009 OO 0O0E 00C OO0T
| | | | | | | | | | | | |

ainjesadwsa] J9|InQ aAe|S Jojesodeny
ainjeladwa] jaju| aAe|S Jojesodeny

| T RN T R LT
J LA A T Y
/ / ? \ , ./ y | C\

(U/w)
paads 3|21ysA

() ainyesadwa
ane|s Jojelodeny

O1) (M1-t"C1)
aAe|S Jojelodenyg

100



o/ feemr c*m cn .

N e fHane ne penn NANemoese fin ps Bantn e xn m>ﬁo nen

emfénodinp P Heeipkeda)pEesn mm@;c nnfeos fnmrePlymnn 2

(s) swiy
006
|

008T O00LT O009T O0O0ST O0O0FPT O00ET O00CT OO0TT 000T 008
L I | I | I | I | I | I | | |

6 on

p v%mzcm@mw_mmv_ seenebRRon
M C ”5.@ a9
002

00. 009 0059 (0]0)74
! ! ! !

00T
,

ainjeladuwia] JajInQ AelS Jasuapuoy
aimeladuia] Jaju| aAe|S Jasuapuoy —

(u/w)
paads 3[21yaA

OD(NML-M°])
9AB|S JaSuapuo)d

() ainesadwal

9AR|S 19SUBpuU0)D

101



DAL g PP e mE R @cEPOM N oHN (e.JHOP 1906 bepayc
| ec e e il of. po n'@nkepp en son U . N bfepoemen d0A S

(s) swiy
008T O00ZT O09T OOST O0O¥T OOET O00ZT OOTT OO00T 006 008
L L | L | L | L | | L | L | | L ,, L

lamod Japuedx3
Jamod dwngd

(u/w)
paads 9|21yaA

102



C

’

29aa6g

aUs sxfes @

0
o i

1000 1100 1200 1300 1400 1500 1600 1700 1800

— L
< i
— |
—
L\a =
3
£ |
—
g L
.
— o
= O
- »
~_ o
. |s
| ®

" U defigeve e g

Time (s)

700

500 600

400

I
300

200

W
\
100

SR E B &P e g § 5 e og g g ¢
emssa?mcjgl uedx (Jeq) asiy ) (U/w)
d 1P 3 ainssald dwnd paads a|oIyap

103



oredeerltecn . bHo
) Pmr agmesn  ‘Pnoenen Pane fpne fn . nobn tomLa@3ass

p PASN ~ ~ v

(s) swiL
008T 00ZT O009T O00ST 00T O00€T 00T OOTT O000T 006 008 00. 009 00Ss oor  00€ 00¢ 00T
L L | L | L | L | L | L | L | L | L | L | L | | | L | L | L | | | |
- T - m T i T T 17 | I | I
_ ) ! ) ol o A I
| O A T A I 1 R I (P [V
/ / , [ [ / | Y A (/ y : , /
| A YR N IR VAT IRV .
| ,\ J i\ "\ /\ \ o ,,,(\ ), ﬁ,, Y ' v , r :
/ \& \/ \ oY A ,,,< /\ / N/ J\ / L
,,

o

T I
o
N

(Y/w)
paads 3[21yaA

8
(s/6%)
a1ey mo|4 ssey dund

104

(wd)) paads dwng




e am x eboqne 33 Boﬂ DA een efnm faepensefn p
aavﬁﬁeaﬂmamgaa

6o

oNitpefoee t
o tn exn PAfo
nGpemnFeo pf

fre
JRRA

N e
PP

n@no
Ng?

c
g 3

QJ)D
0o

)

105



