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MODEL STUDY OF FIRE ENVIRONMENT IN AIRCRAFT CABINS
UNDER FORCED VENTILATION CONDITIONS - TEST DATA

BJ. McCaffrey, W.D. Walton, WR. Rinkinen

ABSTRACT

This report contains 15 complete sets of test data from a series of experiments performed in a
reduced scale simulated aircraft cabin for the determination of the effects of ventilation on the
environment created by an interior fire. Measurements reported include gas temperature and gas
species concentrations in both the cabin and the ventilation exhaust, light attenuation by smoke, and
heat transfer to the walls and ceilings. Experimental parameters include the effects of fire size,
ventilation rate, and ceiling vent position (central or near wall), the direction of ventilation (inlet at
the ceiling, exhaust at the floor and inlet at the floor, exhaust at the ceiling), and also the effects of

open exhaust hatches in the wall near the ceiling.

Key Words: aircraft fires; compartment fires; fire growth; fire tests; room fires; toxicity; ventilation.



1. INTRODUCTION

All modern jet aircraft use air supplied by powerplant compressors to pressurize and ventilate the
passenger cabin. Within the cabin, the air enters from distribution ducts in the ceiling or upper
sidewalls. Air exits the cabin primarily through grilles on the lower sidewall and then travels below
the cabin floor to outflow valves located on the lower part of the fuselage. The interaction of this
downward ventilation flow with an upward flowing buoyant fire plume and resultant effects on the
cabin environment could not be fully examined without experimental data. A basic understanding
of the behavior of a fire plume and the transport of combustion products in an aircraft cabin was
needed in order to evaluate promising approaches for improving in-flight emergency smoke
evacuation capability.

In order to study fire behavior in an aircraft cabin, a one-haif scale mockup of a fuselage cabin
section was fabricated with overall dimensions of 4.9 meters long, 2.4 meters wide and 1.2 meters
high. The enclosure was instrumented with thermocouples, heat flux sensors, gas analyzers, pressure
transducers and light attenuation smoke meters. The fire source within the enclosure was a propane
burner. The parameters varied in the tests included:

1) maximum fire heat output rates from 6 to 80 kW,

2) cabin ventilation rates with from 2 to 7.5 minutes for a single cabin air change,

3) cabin ventilation along the cabin walls or in the cabin center,

4) cabin ventilation air flowing either in the normal mode, from ceiling to floor, or in the
reverse mode, from floor to ceiling,

5) hatches installed in the upper sidewalls in either the opened or closed position, and

6) with and without simulated aircraft seats.

The details and analyses of this work are contained in reference 1. The purpose of the present
report is to archive the test data for 15 of the 65 experiments conducted. Table 1 is a complete list
of the tests that were completed under this Federal Aviation Administration sponsored program. The
15 tests shown by an underline were selected by the Federal Aviation Administration for inclusion
in this report.

2. EXPERIMENTAL APPARATUS

The nominal one-half scale aircraft cabin had overall dimensions of 49 m X 24 m X 1.2 m and no
interior partitions. For the purpose of locating objects within the cabin a north, east, south, and west
orientation was used. The 4.9 m dimension of the cabin ran from east to west. Figure 1 shows an
interior view of the cabin facing the east wall and figure 2 shows an elevation of the cabin in which
the viewer is facing south. The majority of the instrumentation was located in the east haif of the
cabin. The exterior skin of the cabin was galvanized sheet metal 0.7 mm thick and the ceiling and
floor were made of 12.5 mm thick caicium silicate board installed to form plenums approximately
100 mm from both the top and bottom of the exterior skin. Fresh laboratory air was forced into the
cabin through one plenum and combustion products were exhausted from the cabin through the
other. The interior of the cabin was connected to the plenums with 25.4 mm wide slits in the floor
and ceiling. These slits were oriented in the east-west direction. Exhaust hatches to the exterior of
the cabin were located in the center of the east and west walls as shown in figure 1.

Four different ventilation conditions were used in the tests. These four conditions resulted from the
combination of two ventilation directions and two slit locations. The ventilation direction was either

2



in the normal mode, flow from the ceiling to the floor, or in the reverse mode, flow from the floor
to the ceiling. Two ceiling slits were either centrally located in cabin or located along the walls, while
the two floor slits were always located along the wall. Figure 3 schematically shows the four possible
flow configurations. Small arrows near the slits in figure 1 show the direction of flow from both
center and wall ceiling slits and the floor slits in the normal flow direction. This is also known as the
counterflow ventilation configuration because the direction of flow is opposite to the direction of
travel of the hot combustion products in the plume above the fire. The supply fans and exhaust ducts
shown in figure 2 are for the normal flow direction. For the tests with the reverse flow direction the
exhaust ducts were placed on top of the cabin and the supply fans under the cabin.

The fire was located in the center of the cabin at the floor. Propane (C;Hg) was metered to a glass
bead burner 0.15 m in diameter to form a pure diffusion flame. The propane flow was at a steady
rate, except for two of the tests in which the propane flow was varied. The fire could be observed
through windows in the cabin walls which are shown as the shaded areas in figure 1.

Thirty-two simulated seats were constructed of aluminum sheet and calcium silicate board as shown
in figure 4. The seats were arranged in eight rows of four, with the seats in a row evenly spaced
across the cabin and the rows evenly spaced along the length. The seats in both the east and the
west half faced the north-south centerline of the cabin.

Figure 2 shows an elevation view of the cabin illustrating ventilation details, gas sampling locations
and light attenuation by smoke measurement locations. Sixty channels of data, some of which are
illustrated in figure 1, were recorded at 5 second intervals throughout the tests. Complete details are
contained in reference 1.

Table 2 is a list of instrumentation with channel numbers corresponding to those seen on figure 1.
3. DATA

The data set from each test presented in this report contains the following separate graphs of
transducer data over time:

1) Vertical temperature profile at position A.

2) Vertical temperature profile at position B.

3) Vertical temperature profile at position C.

4) Vertical temperature profile at position D.

5) Ceiling interior surface temperature: T1 - T4.

6) Exhaust temperature: east and west.

7) Wall interior surface temperature: W1 - W4,

8) Heat flux through exterior wall and exterior wall surface temperature rise:
Hi, DT H1, H2, DT H2.

9) Heat flux through exterior wall and exterior wall surface temperature rise:
H3, DT H3, H4, DT H4.

10) Cabin differential pressure and inlet flows, east and west.

11) Cabin and exhaust gas concentrations.

12) Cabin light attenuation by smoke.

Generally a single curve from a particular test can be compared directly with the corresponding curve
from another test, the notable exception being cabin and exhaust gas concentrations (item 11) where
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one needs to insure that the same position is being sampled in the two cases. The last column in
Table 1 contains the gas sampling position. The locations of the gas sampling positions are given in
Table 2.

Similarly, when comparing a normal to a reversed flow case, judgement will be required in
interpreting some ventilation parameters. For example, in experiment G1406 (figures 131 to 142)
which is a reverse flow case, the exhaust thermocouples are above the ceiling and reflect a much
higher rate of rise than a corresponding normal ventilation case where the exhaust thermocouples
are located below the floor. The cabin and exhaust O, levels should be similar in the reverse flow
case since the gases in the upper portion of the compartment are well mixed. Notice H3 and DT H3
for test G1406 (heat flux sensor and sensor temperature difference, figure 139) show no sign of
movement as the cool laboratory air coming up from the wall position at the floor sweeps by the
interior mounting position of the gauge (see figure 1).

The complete set of measurements was not available for all tests. For example, due to
instrumentation difficulties with the smoke meters, no attenuation measurements are available for the
tests prior to G0205. Even for those attenuation measurements presented there will be some
difficulties making direct comparisons. Prior to tests G2305 the smoke meters were located inside
the cabin and although the components were insulated form heat, spurious signals were sometimes
present towards the end of a test. Locating both the source and the detector outside the cabin and
viewing the attenuation through windows for all remaining tests seems to have solved the problem.
Ampilifier difficulties for tests G0605 (figure 94) and G1406 (figure 142) resulted in the loss of data
for one of the smoke meters.

The top thermocouple on thermocouple rake A, unlike the top thermocouple on other three rakes,
does not register the highest temperature. -This is due to the presence of a structural member
supporting the ceiling which blocked the top thermocouple from the hottest gases. This is discussed
fully in reference 1. The gas temperature indicated by the top thermocouple on rake A does not
indicate a temperature inversion at that position and the cabin temperature is fully stratified
everywhere.
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Table 1. Experimental design

HEAT TIME PER CABIN VENTILATION VENTILATION HATCH GAS
TEST RELEASE AIR CHANGE POSITION DIRECTION AREA SEATS SAMPLE
Q (kW) (min) (cmXcm) POSITION
F0402 30 20 Wall Normal 0x0 0 -
F1102 30 20 Wail ‘Normai 0x0 0 -
F1202 30 24 Wall Normal 0x0 0 -
F1902 30 4.5 Wall Normal 0x0 0 -
F2502 30 24 Center Normal 0x0 0 -
F0403 30 24 Center Normal 0x0 0 -
F0s03 20 24 Center Normai 0x0 0 -
F1203 10 24 Center Normal 0x0 0 -
F1803 6 24 Center Normal 0x0 0 -
F1903 40 24 Center Normal ox0 0 -
F2603 60 24 Center Normal ox0 0 -
F0206 30 24 Center Normal 0x0 32 -
G0802 30 28 Center Normal 0x0 32 1
G0902 30 29 Center Normal 0x0 32 2
G1002 30 29 Center Normal 0x0 32 3
G1102 30 390 Center Normal 0x0 32 4
G1202 30 28 Center Normal 0x0 32 5
G1702 10 28 Center Normal 0x0 32 5
G1802 10 28 Center Normal 0x0 32 3
G1902 10 30 Center Normal 0x0 32 1
G2402 50 29 Center Normal 0x0 32 2
G2502 50 30 Center Normal o0x0 32 4
G2602 30 29 Center Normal 0x0 32 6
GO0103 30 31 Center Normal 0x0 32 2
G0203 10 3.0 Center Normal 0x0 32 2
G0303 50 3.0 Center Normal 0x0 32 2
G0403 10 59 Center Normal 0x0 32 S
G0803 10 5.8 Center Normal 0x0 32 4
G0903 10 5.9 Center Normal 0x0 32 2
G1103 30 63 Center Normal 0x0 32 2
G1403 30 6.4 Center Normal 0x0 32 S
G1503 10 62 ~ Center Normal 0x0 32 s
G2103 30 27 Center Normal 0x0 32 5
G203 30 27 Center Normal 0x0 32 2
G2403 10 6.2 Center Normal 0x0 32 2
G23803* 30 hd Center Normal 0x0 32 2
G2903 0-80 30 Center Normal 0x0 32 2
G0104 30 30 Center Normal 0x0 32 2
G0404 30 31 Center Normal 0x9 32 6
G1404 10 26 Center Normal 0x0 32 2
G1504 10 27 Wail Normal 0x0 32 6
G1804 10 27 Wail Normal 0x0 32 6
G2904 10 27 Wall Normal 0x0 32 2
G0205 10 26 Wail Normal 0x0 32 4
G0305 10 26 Wall Normal 0x0 32 S
G0405 10 28 Wall Normal 0x0 32 2
GO0505 30 28 Wall Normal 0x0 32 2
GOs0s 10 54 Vil Normal 0x0 2 2
G0905 10 27 Wall Normal 2x(8x15) 32 2
G1005 30 28 Wall Normal 2x(8x15) 32 2
G2308 30 28 Wall Normal 2x%(8x15) 32 2
G2405 30 29 Wail Normal 2x%(15x15) 32 2
G2505 10 3.0 Wall Normal 2x(15x15) 32 2
G3105 10 29 Wall Normal 2x(15%30) 32 2
G0106 30 31 Vail Normal 2x(15%30) 32 2
G0306 10 715 Wall Normal 2x(15%30) 32 2
G1006 30 26 Wall Reversed 2x(15%30) 32 2
G1306 10 26 Wall Reversed 2x(15%30) 32 2
Gl06 30 26 il Reversed 0x0 2 2
G1506 10 238 Wall Reversed 0x0 32 2
Gl706 080 30 Wil Reversed 0x0 2 2
G2106 10 24 Wail Reversed 0x0 32 2
G206 10 59 il Reversed 0x0 7! 2
G2706 10 5.5 Wall Reversed 0x0 32 3
G2806 10 53 Wail Reversed 0x0 32 S
* variable ventilation run: ventilation turned off at 10 mi fire terminated at 11.7 minutes; ventilation turned on at 125 minutes.

Note: data from underlined test numbers included in this report.



Table 2. Instrumentation

Channel No.

VWAV~ O

TC - thermocouple chromei-alumel 0.25 mm D wire (on rakes - thermocouples faced away from fire)

Description Location
North Waill W4, Interior, 0.3 m east of cabin centerline 0.3 m above floor

a

TC
TC

£3344333334d333333333344333333344333334d

3
G

FQOPE<<ZEAHAE
$ 5B B

Rake A, centeriine, 1.22 m from east wall

Rake A, centeriine, 1.22 m from east wall

Rake A, centerline, 1.22 m from east wall

Rake A, centerline, 1.22 m from east walil

Rake A, centerline, 1.22 m from east wail

Rake A, centerline, 1.22 m from east wall

Rake A, ceaterline, 1.22 m from east wail
Ventilation Exhaust

Rake B, 0.61 m from cast and south walls
Rake B, 0.61 m from cast and south walls
Rake B, 0.61 m from east and south walls
Rake B, 0.61 m from east and south walls
Rake B, 0.61 m from east and south walls

Rake B, 0.61 m from east and south walls

Rake B, 0.61 m from east and south walls
Ventilation exhaust

Rake D, 1.833 m from east, 0.30 m from south wails
Rake D, 1.83 m from east, 0.30 m {from south walls
Rake D, 1.83 m from east, 0.30 m from south walls
Rake D, 1.83 m from east, 0.30 m from south walls
Rake D, 1.83 m from east, 0.30 m from south walls
Rake D, 1.83 m from east, 0.30 m from south walls
Rake D, 1.83 m from east, 0.30 m from south walls
Rake D, 1.83 m from east, 0.30 m from south wails
Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wail

Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wall

Rake C, centerline, 0.3 m from east wall

Ceiling T1, centerline, 0.61 m from east wall

Ceiling T2, 0.30 m from north, 0.91 m from east wall

Ceiling T3, centerline, 1.83 m from cast wall

Ceiling T4, 0.30 m from north, 1.83 m from east wall

East wall W1, interior, 0.3 m north of centerline

North wall W2, interior, 0.3 m east of cabin centeriine

North wall W3, interior, 0.76 m from east wall
North wall H1, exterior, 215 m from east wall
North wall DT H1, exterior, 215 m from east wall
North wall H2, exterior, 216 m from east wall
North wall DT H2 exterior, 216 m from east wall
North wall H3, exterior, 0.30 m from east wail
North wall DT H3, exterior, 0.30 m from east wall
North wall H4, exterior, 0.32 m from cast wail
North wall DT H4, exterior, 0.32 m from east wail
Inlet flow velocity, east half

Iniet flow velocity, west half

Cabin static pressure differential

Cabin 0 concentration

Cabia CO- concentration

Cabiz CO concentration

Exhaust gas 0 concentration

Light attenuation, center of west end of enclosure
Light attenuation, center of west end of enclosure
Light attenuation, center of west end of enclosure

HF - foil type heat flow sensors (RAF Corporation 20480-3)
H - Heat flux through exterior wail, DT - exterior wall surface temperature rise

- copper constantan thermocouples (integral part of heat flow sensor)

V - linearized, temp. compensated hot film anemometer (Omega FMA 603V) cross section was
single, centerline velocity value into a flow rate. (Profile fitted nicely into 1/7 power. Re > 1

TC

* location 1 - north wall, 0.03 m from east wall, 0.10 m below ceiling

location 2 - north wall, 1.06 m from east wail, 0.05 m below ceiling
location 3 - north wall, 1.83 m from east wall, 0.05 m below ceiling
location 4 - north wail, 1.06 m from east wall, 0.23 m below ceiling
location 5 - north wail, 1.06 m from east wall, 0.53 m below ceiling
location 6 - east exhaust

0.0413 m below ceiling
0.0889 m below ceiling
0.152 m below ceiling
0.216 m below ceiling
0.292 m below ceiling
0.397 m below ceiling
0.518 m below ceiling
West End

0.0413 m below ceiling
0.0889 m below ceiling
0.152 m below ceiling
0.216 m below ceiling
0.292 m below ceiling
0.397 m below ceiling
0.518 m below ceiling
East End

0.0413 m below ceiling
0.0889 m below ceiling
0.152 m below ceiling
0.216 m below ceiling
0.292 m below ceiling
0.397 m below ceiling
0.518 m below ceiling
0.690 m below ceiling
0.0413 m below ceiling
0.0889 m below ceiling
0.152 m below ceiling
0.216 m below ceiling
0.292 m below ceiling
0.397 m below ceiling
0.518 m below ceiling
0.690 m below ceiling
on ceiling

on ceiling

on ceiling

on ceiling

0.61 m above floor
0.30 m below ceiling
0.76 m above floor
0.17 m below ceiling
0.17 m below ceiling
0.22 m above floor
0.22 m above floor
0.22 m above floor
0.22 m above floor
0.21 m below ceiling
0.21 m below ceiling

locations 1-6:
locations 1-6
locations 1-6

0.11 m below ceiling
0.24 m below ceiling
0.37 m below ceiling

atvarious fan settings in order to convert
for all conditions).



uiqed 1JeIdIie 9[eds Jjey-suo 34 JO Jjey ISed JO MDA JoLdUf | 2InTL]

@ Jauing ser)

seyes sjdnooowssy )y

-

2H @

g o) evEH
7 / - O\—|
4 svEA EH YM
I_l\.n
IM IleM 1seq
EM
6¢
{ cM
) yoleH b nm._; it
4 sz (91 vH v [
6 €€ ¢ -~ . 9
2 1Ll & 21
9t > tH
) mnv.ﬂg 1
Jrem. lenuen,




MOJ] [eWIOU 10} UIqed 1JeIdIIE JO MIIA UONBAD[T °Z 2Ind1]

S1919WINUSD U] SUOISUBWIP [

lajaw eows o
QBE@QEm L=
uoleoo| bujiduwres sey)

AN3D3I

1SOM 9'68Y 1seq
_ Svee | &
8601 I 8601
] I 912 | )
912l |af i d 7
JA — e qeq
9°0
. _ o
S EPiL _ ||, ]
n o . -
o ® Q mlm mmw /l..o.. thﬁ
£y o v'Gl $'Sl o ajdnoooway |
EVe 1912 £ i S °* B
yd i _
. L'61
ia-
G0€
uej Alddng uey Addng
18)8WOoWsUe MOjj Ny Jalawowaue mojj Ny .
! 090}
6281

uej jsneyx3y




Ilem
9pIS

suoneingijuos mop] ‘¢ aInfiyg

UOIO8JIP UOHEJIIUBA MOJ} 8SI9A8Y

)L

_ a1l x@J 100]4 _
uoneInbipuod
[IEM., 5
usd
oV

= —
B
uonesnbyuoo

~ U N

Vg

:_

Ilem
opIS

UO[108.IP UOIBJIJUSA MOJ} |BULION

1L

_ ol \@J 100| _
uoneInbipuod
-.——mg: DC___QO
J\"

1t

Il

=

=

&)

[

uoieinbiyuos

4/\ «Jedluad),, 4/\\

Ai/\l'

n




1e9s pajeinuis [edldAl, “p 2Ingig

WO Ul suolsuswip ||V

9°0v

.OA

v'Ge

121 X V'V X '6E P

J9oyg allulep

v'G¢e

9°GE

10



TEST G1102

11



006

or8

v uonisod je opjoid aimerodwa) [RONISA TOTTO 1S3 'S 2Indig

0cL

0E9

ovrS

(S)

awt|

0Svy

08t

0se

087

B1G —--—
L6E ~-—
262 — —
9t2 ——
26t —--— |-
68 ——

T

1175
(ww) ButrTY¥a]
MoT19g aauelstq

0c

oy

03

08

00t

0ct

ov?

0971

087

0o0c

(30) adJdnijedadwa]

12



g uonisod e ajjoid ainjerodwal jeaniap Zo110O 1591, 9 2Ind1y

(S) awry
006 018 02 0€9 ore 01°] 4 09c 0/2 08t 06 0
T I 1 T T 1 i T | O

oc

ov

03

08

00¢%

oct

— -1 ort
LBE —-—

¢bd - — |- - 091
g9ic ——

2gt —-— |- 1 o8¥
68 —-—

1474 1 1 | 1 1 1 ! 1 | 002

(ww) Butrra)
morag aauelstQg

(QO) aJnijeuadwa}
13



006

018

5 uomisod 1e ojijoid ainjesodwo) [eanIop ZOL1D ISAL L 2InSig

0cL

OES

ovg

(s) swt}

oSy

0SE

0Le

0871

c69 - —
B¥G ---— |-
LBE —-—
cbe - — I
gic ——
cGl —--— |-
68 —-—

T

3%
(ww) 6utrrag
MOTag 9auelsiq

0c

ov

09

08

0]0)"

oct

ovt

097

0871

00c

(30) adniyedadus)

14



d uonisod je opjoxd aimjeradwo) [eanI9A ZO11D 1S9, °§ 2InTL

(s) awt]
006 O0¥8 02/ OEY OYS OSy O9E OL2 OB 06 0
I I I 1 1 I { 1 I 0

02

- ov

- 09

- 08

- oo

- o2y
269 — —

816 —--— ~ ory
LBE —-—

262 - — | -{ ogt
9tg ——

2Gt —-— | - 087
68 —-—

1474 1 1 1 1 1 1 1 | 1 002

(ww) 6urirag
MoTag aJue3siQg

(30) 3JdnjedJdadws]

15



- )\.,\. _ i
I ; Ve aVed v\ 7\ -V |
e N (..>,<..>\ 2
' A \ \ P /..\ v/
[ _" ~ \.,.\ . J,.\ .,\\/\u v —
LAY Y
Pl ——
€L —-— |- -
2l ——
.ﬂ.—. i 1 | 1 | 1 1 | 1

006

vL - 1L :21mesodws) 9oejins Joudyul Juiis) 7110 1AL "6 2Indi]
(s) awrt|

018 0cL 0€9 ors 0GPk 09E 0Lc 08t 06

oct

0G?1

081

0tec

ove

0Le

00€

(30) aJdnyedJdadwa]

16



006

1SaM —-—

(0022 0

15oM pue 1589 :aInjeIadwa) sneyxy 0110 15aL, QL 21ndig
(s) swrl

cl 0€ES 014 0Gv 09t 0/2 0871 06 0

1 I I { I 1 I T

3se3

ov

0c

0€E

ob

0%

09

0L

08

06

007

(QO) 3adniedadwsa]

17



006

018

P - TM

0cL

:a1nje1odwo) 908INS JOLIDIUI [[BAA ZOTTD 1S
(s) awt]

0€E9

orS

0SSy

0S€E

0/Le

"[1 2103ig

087

PM ——
EM —--— [~
oM —-—

M

0}

08

06

00tV

(30) aJdniedsadwa}

18



ZH 1A ‘TH ‘TH 1d ‘1H :2s11 21nje10dwia) 99eJIns [jem JOIIIXI pUue f[em JOII1Xd ydnoiy) xapj 189y 011D 1AL "z 91ndig

(s) swrt)
006 018 0ecL 0€EQ ovg oSGp 09€E 0L2 087 06 0 0
| 1

- — o1

- — o2
AV \l- . a m
,.___. \ ._/..\.. \ ~
o \j ~4 0 o
8 ( - ov =
Q
o
= - og 0
C
x
-\ - og =
/ =
\ ™~
\ oro
. - oz —
\. .- -
— 3

L - o8

2H 10 ——
2H xn{d —-— | - 06
TH 14 —-— >
TH xntd LA 00?1

19



vH 1A ‘YH ‘€H 1d ‘€H :os11 amnjeradwa) 9oejins [[em JOIISIXD pue [[em JOLIDIXD YInory) xn[j 1eoy o110 153, €1 21ndi]

Amw awrt
006 018 0cL 0E9 org 0]°] % 09t 0L2 081 06 0 0
- OF
l
- OE o
- oy o
o))
o+
= Hos O
C
X
— — 09 =
=
~
3
n
- - 0L ~
(&Y
S
— -1 08
YH 10 ——
PH XNTd —--— | o6
EH 10 —-—
EH xni4 1 ! | | 1 | 1 1 1 0071

20



006

1S9/ puEB 1589 ‘SMO]J 19]ul pue Inssaid [enUIRJIP UIqe)) ZOIID 1AL p1 2IndL]

(s) awrl

or8 oeL 0E9 ovs oSy 09t 0cse 081 06

|
-
\

A

!
,

o ll ll n l ||\l\lt\ll r
-a\l\/\lo\ril\ull:‘\.lll_\s/s\ltl\ .\ /\'\: l/\’\ s.s/\ J-
‘ )

0c’

OF-

00°

or-

oe’

08’

0L°

0B-

dd

(d4a3)

o7 - (S/EUJ] MaOTAH

21



SUONBIIU20UO0) sed Isneyxs pue uiqe)) ZO110O 1S9, "SI 2Indi]

(s) suwt]
006 018 0cL 0€ES oG osb 09E 0Le 08¢ 06 0
T | T T T T T 1 \_\\I‘
,ll/lu/llt\/\ll\:..lll\]lll[..I\lu\ll\\(ll\(ll\lll\u'.\lll\l\l\\l\-u\l\l

%0 ux3 "3 -—
00 UTge) ---—

00 utge) --—

°0 utqge)

"0F

KA

"Gl

A’

"0¢

‘e

"G

uoT31eJluaaung seq
22

(%)



TEST G1902



006 018

v uonisod je o1ijoid simjerodwo)y [BONISA ZO61D 1SAL 91 2IngIg
(s) awry

0cL OEg ovg 0%14 09€ 0Le 081 06 0

— -1 00F
— -{ 0ct
BIS —--— |- -1 ov?
LBE —-—
c6e - — | -1 097
are ——
¢G} —--— |- -1 081
68 ——
v 1 1 1 1 1 1 1 1 1 002

(ww) Butrtag
Morag aJueastiQg

(30) adniedadwa]

24



006

g uonisod 1e ojjoid a1njerodwo) [BO11IS9A ZO61O 1S9, L1 28
(s) awrt}

02L 0€E9 ovs oSy 08t 02 081

LBE —-—

cbe - — |

912 ——

26t —— |-

68 —-—

114
(ww) 6urgra)
Motrag ajuelst(g

08

00t

0ct

ov?

09t

08%

00c

(30) adnjedadwa]



D uonisod e opjoid a1merodwo) jeoNISA 061D 1S3 |1 2Indi

Am~ suwt |
006 or8 0ct 0EQ ovrG 0GPk 09t 0/e 0871 06 0
T T T I T ] T I I 0

- - 08

— — 007

= - 021
c69 - —
81§ ~--— |- — Oob7¥
/[BE —-—
c6c - — - - 097}
91 ——
cGt —--— |- - 087
68 ——
1474 1 1 | 1 | 1 1 1 1 002

(ww) Butgrag
MOo[ag sauejsti(g

(QO) adniedaduwa

26



d uomisod je apyord aimperadwa) 1eaNI9A 70610 1AL "6l 2InG1]

Amv swt |
006 018 0cL 0ESQ 10)4°] (0]=14 08E 0/L2 o8t 06 0
T T T I T I I T I 0

= ~ o8

- ~ oot

= - o2t
269 - —
816 —--— - - ot
LBE —-—
262 - — |- - og1
gt ——
26} —--— - -{ o8t
68 —-—
|87 | 1 i 1 | 1 | 1 1 002

(ww) 6Butrtad
MOT388 ajuelstiQg

(30) 3dnijeuadway

27



006

pL - LL :2ameiadwo) doejans 1ouojul Suijio) 706D 1831, "0z 2indig
(s) awt])

o8 0cL 0ES

ors oSy 09t 0¢Le o8t 06

Pl ——
€l —--— |-
gl —-—

Pl

0ct

0S¥

08t

ove

ove

0Lc

00E

(30) aJdniedadws|



006

1SaM —-—

159Mm pue Ises :oimeradwal sneyxy 706l 153 17 2Indiyg

(s) awrt]

ot8 0cL OES ovg 0SY 039t 0Le 081 06 0

1se3

01

0c

0E

ov

0%

09

0L

08

06

007

(30) adnjeudaduay

29



006

PAA - TA oInjeradwo) 9oejins JOLIDYUL [[BAA 061D 1S3 7T 2Indi

o8 0cL 0E9

obg

(s) awt}

0014

0S8t

0/L¢e

0122

M ——
EM —--— |-
oM ——

- —

——

M

o1

ov

0S

09

0L

08

06

00}’

(30) aJdn3edJdsdws}

30



TH LA ‘TH ‘1H LA ‘TH ‘st s1nje1adwa) s0eins flem I0LIS1Xa pue [jem I0L1xa ySnoly xnfj 189K 70610 153L  “€Z 210t
(s) awrtl

006 Oor8 ocL 0ES ovg 0]e]% 0SE 0se 03] 06 0 0

| _ _ — ) l:\'ll_\lll\l\lolhlll)\\l ———
STTNA \\Iun.\,u\l\/\:u|||I\|\/nu\’||\l\\/\ \I\l\l\l
i - OV
| 40z o
—
i doe &
| -1 Ov &
o))
-+
i - 0G M
c
>
| Hdog =
=
~
3
n
i - 0L —
b
3
i -1 08
cH 1 ——
0| - o6
TH 1 ——

o _ _ _ 1 1 1 1 1 1 007

31



vH LA ‘PH ‘€H 1d ‘€H :osi1 a1njeioduia) 90ejins [jem JOLI9)XD pue Jjem IOLIDJXD YSnoiy) xnjj 18oH 0610 15AL bz 2Indif

Amu auT |
006 018 0cL 0eQ 0]4°] 1012] 4 08E 0Lc 087 06 0 0
T_——F——1 — 1 e g L
NP . <= AT _
’ r ’ \ ) '\)\"3'\«\'»\‘{“(
.lu/\ s |l-\ [\ - o.ﬂ
l
— — O€ OO
u Hor @
o))
o+
— ~os O
C
x
— - 09 =
=
~
3
n
— - 0L ~—
[EN
o
| - 08
PH 10 ———
PH XN[d —--— |- 06
EH 1Q —-—
€H XN14 { i { | 1 1 1 1 1 007

32



1SOM pue 1SBD ‘SmMOYJ 10jul pue dInssoid [eHUSIONP UIqe) 70610 1AL ST ISy
(s) 8wty
006 018 0cL OES ovs 0]°] 4 09t 0Le 0oB?¥ 06 0
1 T I I | LE ! 1 T
j ]
| -
\/
>~ .—\I:l . N PP S Sl L L — e m s — T oA
LA ~ /.--..I-,/.-IJ.- .\ v
N\.J

0c’

or-

00"

oF-

0c’

0t”

08

09°

0L

08°

da

(4Joy)

OI-(S/EN) MOT4

33



SUOIRIIUDOUOD SeF Isneyxs pue uiqe) 70610 1L "9 2InsLy

(s) awt]
018 0cL OE9 org 0]2] 4 09€E 0Le 08} 06
— 1 P LI T L T LN Rl D

°0 ux3 ‘3 -—o
07 utgey ---— |-
00 utgey --—

- - - pr—
e e o e e e e e e T — - T—— Y e = e 8 e S e

°0 utqeg

"OF

et

‘GY

A

"0¢

‘c¢

‘Ge

(%) uoT3lBJlIUSIUOD] Se9

34



TEST G2502

35



v uonisod je ojjord ainjerodwo) [eI11I0A ZOSTO 151, L7 2Ind1]

(s) awtl
006 018 ocL 0OEQ (0]4°] (0]514 09€ 0/2 081 0b 0
_ T T T I T — I T 0
— 0c
- Ob
— 09
— 08
— 007
— 027
811G —--— — Obv1
LBE ——
262 — — 1 ogr
g1 ———
cGV —--— — 087
68 —-—
|34 00c

(ww) 6utrral
Mo1a8g aaueilstig

(30) adnjedadwa]
36



g uomsod je oqjoid aijeiodwo) [EINIDA 7OSTO I5AL 8T 2InT1g

(s) awrt)
006 018 0c/s 0Eg (0] 4°1 (0]°] 4 08E 0/2 0871 06 0
= - I —T T T T T T 0
0oc
oy
09
08
007
02t
ov?t
/[BE —-—
cbd - — 031
g9i¢ ——
cGt —--— |- . 087
68 —-—
1574 { | i 1 | 1 | ] 1 002

(ww) 6UT{Ta]
MO39 adjuelstiqg

(30) adnjeuaduwa]
37



D uonisod e 2jjo1d ainjeradwa) [eoNIAA 7OSZO 1AL "6 2IndN]

Amu awt |
006 018 0cL 0€E9 0] 4 01174 09€ 0/c 087 06 0
T | | I | i 1 T T 0
0c
ov
09
08
0]0)
021
cb9 - —
816 —--— ort
LBE —-—
cbe - — 091
9ic ——
c¢Gf —--— 087
68 —-—
147% ] 1 1 1. 1 1 | | | 002

(ww)y 6Butita)
MoTag aduelstg

(30) adniedadwal
38



@ uomntsod je opjoid sinjeradwiay [BONISDA ZOSTO 15AL  "OF 2Ind1]

(s) awt]
006 018 02L 0€E9 ors oSv 09€ 0/ 087 06 0
| | I I I [ T I ] O
02
ov
09
08
0071
02t
269 - —
816 —--— ov?t
L6E —-—
c6e — — 0971
arg ——
26} —--— 08}
68 —-—
117 oog
(ww) Butrrta)

L

aouelstQ

(QO) adnieusdwa]

39



pL - 1L :oaeradwo) 9oejIns JoldIUl SUIID) 70SZO 1531, 1€ 2IndiLg
(s) awt)

006 or8 0ctL 0ES ovs ()24 039t 0Le 087 06 0 0
T T T T T T T T T

- 0c¥

— 0GI
- 087}

~ r - OFe
N <.<.\ EVEAVARN | py - o2

N\ . 02

| 1 1 1t N A 1 1 00E

(QO) sdJdnieudadws]
40



15oM pue 1589 :o1merddwo) Isneyxyg zoszo 1L, 7€ 2Infiyg
(s) awrtj]

006 Of8B 0cL 0€ES ovrs oSy 0St 0Le 087 06 0
T T T T T T T T

T 0

1SaM ——
jse3] | 1 1 i 1 1 1 ] | 001

(30) adnieuadwa|
41



006

$M - TAA :2Injerodwa) 9oejIns JOLUI [[PA\ Z0STO I1S3L  "€€ 2InFi]

o8 (A

(s) swr)

0ES ovg 01°] 4 09E

0Le 08¢ 06 0

T

_ ,/,, e ~ 007
N et —

| - 02V
| 4 (0] A
| - 097

M ——
EM —--— |- — 08}

cM ——
| | | I i | | ! OON

M

(30) adnledsadwa]

42



7H 14 ‘ZH ‘TH 1Ld ‘TH :9s11 a1nje1adwa) 99eJIns [[em IOLIIIXI pUR [[em 10119)%d YFnoi1y) xnjj 1eol 70STZO ISaL,

006

2H 10 ——
2H XNT4 —--—
TH 10 ——

018

0cL

OES

org

(s)
oSV

awTt |

03SE 0sLe o8t

——

-| OOt

-1 021

-1 ovi

-1 091

-1 081

002

tH XNT4

g 211

(0,) 10

001'(EW/MN) XNT4 3esH

43



vH 1d $H ‘€H 1d ‘€H 951 a1merdodwa) 9oejins jjem IOLIIXD pue |[em I01191X0 Ydnoiy) xnfj 189 70SZO 153L  "S¢ 21081y
(s) awtj

006 018 0cL 0ES ovs oSy 0S8t 0Le 081 06 0 0
T T T

(Q,) Ld

l
o
Te)
Q07 - (aUJ/M>1) XNT4 3esH

PH 10 ——
PH XNTd4 —-— |- -1 06

EH 10 —-—
€H xNn14 1 1 1 | 1 | 1 | 1 00%




006

1SOM pue IsB9 ‘smO]J 19jul pue 21nssaid [eIUSISYIP UIqeD) 7OSTO ISIL

0or8

0csL

0ES

ovs

(s)

awt |

oSy

09¢€

0sLe

081

'9¢ 2Ing1g

06

dg —--— |-
1SaM —-—

T

ised

oc’

%

0s°

08’

dad

(JJ03)

o7 (S/El”] MartT4

45



°0 ux3 "3 -—
0J utgey ---—
09 utgeg --——
°0 utqe)

SUOHBIIUDOUOD SeF Isneyxod pue uiqe)) ZOSZO 13L L€ g

(s) awrt]

N A IS T

006 0or8 0cL 0€ES )4 0S¥ 09E 0Le 08t 06

ekl v T T L iakaninhin o T =1 K

-l/; \\
B / —— \./\‘\(l\.l.l\ll

"oF

et

‘G1

LY

"0c

‘ed

"Ge

(%) UOT3IBJ3IUSIUD] SE9



" TEST G1103

47



v uomisod 1e oqjord armeradwo) [edNISA €011D 1S, 8¢ 2In3iy

Amw awt |
006 018 0cL 0€g ovg 0114 0g9e 0Lc2 087 06 0
| T I T I I I | I 0

0c
ov
09
08
007
0ct

BTG —--— ov?y

[BE — - —

cbe - — 097

g97¢ —— .

cG¥ —--— - . —~ 0871

68 —-—

1574 1 1 1 | 1 ! { 1 1 002

(ww) ButrTTa]
Mo18g aaouelstig

(30) 3adnyeuadua]



¢ uonisod 1e 9pjoid simeradwa) [ed1lISA €OITO 1591, “6E 2InTig

(s) suwty
006 018 02L 0EQ 0] 4° oGy 09€E 0.2 081 06 0
T T T T T T T ) T 0
oc
ov
09
08
00t
0oct
— - Ot
[BE — —
c6d — — | — 091
g1¢ ———
257 —-— |- + o8}
68 —-—
1974 | 1 ! | 1 | 1 1 1 ooe

(ww) bButrTag
MoTag aojueisiQg

(30) adniyedadway
49



O uonisod je ojijoid ainjerodway eoNIoA 011D 1SqL, O 2SI

(s) awrty
006 018 0cs oeQ ovg 0Gv 01°]5) 0/2 087 06 0
| I ] ] T T T I T 0

02
ov
09
08
007
oct

c69 - —

816 ---— |- - Or?

LBE —-—

c6d - — - - 09°%

are ——

GtV —--— |- - 087

68 —-—

1574 | 1 | 1 1 1 | | 1 002

(ww) Buritan
Mo1ag asueisiQ

50

(30) adnjeuadws|



 uonisod 1e ajjord s1merodwd) [BONISA €0I10 1SIL 1§ 21T

(s) awrty
006 0or8 0cL 0ES ovs 0Gvy 08E 0s¢e 0871 06 0
I T I I | I I I I 0
= 0¢
-1 O
-1 08
-1 08
-1 007
-1 0ct
c69 - —
B1G ---— -1 Ov?1
LBE —-—
¢6e - — - 0971
91 ——
cGt —-— |- - 087
68 —--—
1974 1 1 1 1 1 ] 1 1 1 002

(ww) Buryrad
MOoIag aoue3lstiQg

(QO) adniedadwa]
51



b1 - 1L :21meradwo) soejins 1ouayul Fulia) ¢oIio 1591 gy 2IndLy

(s) awrt])

006 018 0cL 0EQ ovs 0S5y 09t 0se 081

0E

09

06

0ct

0G1

081

Ofc

ove

0Le

00t

(30) adnijedJdadua]

52



006

018

1som pue 1ses :a1meladwal sneyxyg ¢0110 I1SAL "¢y 2181y

0cL

0Eg

0149

(s)

CLANI

01174

03¢

0Le

081

06

1AM —-—

}se3

0t

ov

0G

09

0L

08

06

0071

(30) 3Jdn3eJdadwal

53



M - T roInieradwo) doeyins JOUIUL [eM €011D 1S3 p 2InGL]
(s) awt]

006 018 0cL 0E9 org 0]°] 4 0SE 02 081 06 oo
T T T T T T T T T

(30) 3dJdnjedadwa |

| 1 1 | | | | | 007

M L

54



ZH 1d ‘TH ‘TH 1Ld ‘1H :osu 21me1adway 90ejIns [jem I01191Xd pue [[em I0L19)X2 YIno1y) xnjj 1oy €011D 1SAL  "Sp 2Indry

(s) awty
00b o018 0cL 0E9 0] 4°] 01°] 4 09€E 0o/e 087 06 0
Sy ————" E—ty S — T 0
ﬁ — 07
\\/\u\/:\l\\
. WA A - o2
7~ . /\;;\I:l\~\ N m
— - Om QO
— ov &
| o
H-*l
— - o5 o
C
>
—~ - 09 =~
N 5
e n
— / -\\-\u\ 0L :
. I\I\I\ m
o
- N HJos °
cH 10 ——
cH xXNT4 —--— |- — 06
TH 1 —— > \\/ >
TH Xn14d 1 1 1 | 1 1 1 | | 007

55



vH LA YH ‘€H LA ‘€H :9s11 21njeradwa) 908INS [[em IOLIDIXD PUB [em JOLI9IXI YySnoay) xnyy 189y €0110 1S3L "9 2InSLy

(s) awrt)
006 018 0cL 0EQ 0] 4°] 0]%]4 09t 0/2e 087 06 0
7 ] T T D i 0
-
\l\. ~~\/-~
| \ \.,\r - o7
\.,\M/.\.(\-
] et & 1oz o
L —
) . ..V\.—-\*..«\\A.—P,..\
% VARV 1w =
|H~. " :.\._ ..l*.l.l\d_ .ﬁﬁ ’..\ Om In:um
A FV T
— < _/.\ "\. ‘ 4 o T
1] r m
- - og o
c
X
— — 09 =
=
J
ma
— - 0L —
o
u 408 °
rH 1@ ——
PH XNTd —-— - H 06
€EH 10 ——
€H XJHM* | | | | 1 1 1 1 1 007

56



1S0M pue Ise3 ‘SMmO[j 1ojul pue a1nssaid [enuILJIp UIqe) gOTID 153, "Ly 31Ty

(s) awty
006 0F8 0cL 0ES ovS oSy 08t 0Le 087 06 0
I I T I T T T T T
A
I N
o Ny ! A
\/

dg —--— !

1SaM —-—

. AN il
K)\//L)3/$(\//: ' (/\/\\/K/)\)\/\75/. /U/l Ay

3se3

0oc”

or-

00°

ov-

OE"

ov-

0G°

09’

0L”

08"

dd

(JJO3)

07 - (S/EUJ] MOTAH

57



SUONBIIUDOUOD SBF JSNeyxa pue uiqe) €0110 1AL |y 21nd1]

(s) 8wty
006 018 0cs 0EQ ovaG 0Gp 09€ 0/2 08t 06 0
T— T— T T - —_ — _ o
-\‘
s — N I\.-\\-\..\
[ I/Il\l e o s N s ® e e e o TN e N

°0 yx3 "3 -—
0D ULIge) ---—
09 urgeg --—

°0 utge)

01

ct

‘Gt

A

‘02

‘e

‘G2

(%) UOT3IBJ3lU3JUD] SE9
38



TEST G1503

59



006 018

v uonisod je ofjoid ainjerodwa) [BINISA €0STD 1AL “6F 2InT1
(s) awrt]

0ct 0ES ovS oSy 0SE 0lc 087 06 0

— - 007
— - 021
B¥1G —---— |- - Oob1
LBE —-—
c6e - — |- — 097
gfc ———
¢GV —--— |- — 087
68 —-—
1474 ] | 1 1 | 1 { | 1 002

(ww) Butrra)
MOTag aauelsi(g

(30) adniedsdwsy



g uonisod je oqijoid s1mjeadwa) [BINISA €0S1O I1SAL,  "0S 2SN

(s) awt}]
006 org 0cL 0EQ9 ovrG oGk 03€E 0/c (0121 06 0
T T T T T T T T T 0
— - 08
— - 007
— - 0ct
— - Oov71
[LBE —-—
cbe — — | - 097
qt¢ ——
cGYV —---— |- — 087
68 —-—
1474 | 1 | | 1 1 | 1 i 002
(ww) HBUTTTA]

Mo1og

aoue3stg

(QD) 3Jdnijeusdwa]

61



006

D uonisod e 9jjoid ainjeradwa) [eOIIIA £0S1D ISIL
(s) 8wty

0cL 0ES ova oSy 038t 0Le

"I 2Ingiyg

0]2)

cb9 - —

BIG ---— |-

L6E —-—

c6c - — |-

91c —-——

2GF —--— |-

68 ——

13%
(ww) 6utrTag
MOT8g 8JuelstQg

08

00%

0ct

oF?

0971

087

00c

(30) adnijedadwua]

62



006 018

( uonisod je 9jiyoid ainjeradwa) [eo1I9A €0S1D 1AL 7S InSIg
(s) awrt]

0cL OES ovS 0S¥y 09E 0le o8t 06 0

= - oot
- - oz¥
269 - —
81G —— | | ory
LBE ——
262 ~ — |- | o9t
912 ——
25} —-— |- -{ o081
68 —-—
1974 1 | | I | | 1 1 | 002

(ww) 6utrra
M01ag aJuejstig

(30) gdnjeusdwa]

63



b1 - 1L o1meradws) soejins 1oudul Julio) 0510 1531, €S InT1g
(s) swrt}]

006 018 0cL OES ovG 01°] % 08€ 0Lc 081 06 0

bl ——
EL —--—
gl —-—

— -1 Oct

— -1 0G?

— -{ 087

= -1 O0te

= -1 ove

= -1 042

1 | | i 1 1 | | | 00E

L

(30) adniedadwa]



006

159M pue jsed :aInje1ddwd) jsneyxyg €OS10O 1S3, pS Mg
(s) auwrt]

o8 ocL OES ors oSy 08t 0/e 0871 06

189M —-—

—_——————y

1se3

ot

0c

Ot

ov

0%

09

0L

08

06

00T

(QO) 3dJdniedadwa]

65



006

M ——
EM —--—
M —-—

PA - T soamjerodwa) 9oBJInS JOLIDIUL [[BA €0SIO 1SAL  "GS 2IngL
(s) awrty

0cL 0€E9 orS 0S¥y 09€ 0Le 081

] | l I I I T

M

ov

oy

0%

09

0L

08

06

007

(30) aJdnjedsdwa]



ZH 1d ‘TH ‘TH 1d ‘TH :9s1 21njesadud) 90ejins jjem JOLIIIXI pue [[em 10L19)x3 YyIno1ys xn|j 180 €0SIO 153, "9S 2Indiyg
(s) swrty

006 018 0cL 0E9 orS 0}°]4 09€E 0/2 0871 06 0

¥ T T T T LT 0

(0,) La

|
|
o
(e}
00T - (aw/MX) XNTd 3e3H

gH 10 ——
ZH XN[4 —--— [ 1 06

'H 10 ———
TH XNt4 | 1 1 1 | | 1 1 1 00t

67



yH 1d YH ‘€H LA ‘tH :os1 ainjerodwo) 90v)ins jjem JOLIDIXO pue [jem JOLDIXd yFnoiyy xn[j 189 €0SIO 1S3 LS 21T

006

018

0eL

(S)

3wt}

087

06

PH 10 ——
PH XNTd4 —--— |
EH 10 —-—

T

T

EH xXnT4

0}

0c

Ot

oy

0%

08

0L

08

06

007

(Qy) 14

OOI~(2W/MX) XNT4 3esH



1SOM pUEB 1SBD ‘SMO]] 19[UuIl pue aInssald [BHUDILYJIp UIqe) €0STO 1AL "8G 2Indig

(s) awrt]
006 org 0ocL 0EQ 0)4°] 0124 0g¢€ 0/2 087 06 0
_ T T T T T T T T 020~
- T .o 01 0-
- /:\II:\l\nn./sn/\|:l/\|/\||\r.\|\}r\\/\|./\).\:p/\|ul\.ol.\ul..n;r:a\l: \\r\ ™M
— - 00°0
o
o
— - 0F°0
-~
o
)
0 3
-
- H oe0 ¥
-3
N ~Hovo 3,
~
9
- Hos0 .
o
— - 09°0
dg —--— |- Hoz0
}1SaM —-—
u,mwmm { | | | I | 1 | 1 OQO

69



°0 ux3 "3 -—
0J Utgey ---—
°00 utgeg --—

SUONBIIUOUOD sed JSneyxa pue uiqe) ¢0SIO 1AL 65 TN

(s) awry

0Le 08t 06

°0 utqe)

"OF

‘el

"G

A

"0c

‘ee

‘Gc

UOT3IBJ3lU33Un] Seq

(%)

70



TEST G2903

71



v uonisod je ojjord simjerodwal [eO1ISA €06ZD 1SAL, Q9 2131

(s} awt]
006 o8 0cL 0EQ 0141 0SSy 09€ 0/Le 0871 06 0
T T I T I I T I 1 0
0c
ov
09
08
0]0)
oct
816 ---— or?
LBE —-—
cbe - — 0971
gic ——
cGF —--— 087
68 —-—
124 00c

(ww) Butrgra)
MOT8g 8aueilstQg

(30) aJniedadusa]
72



g uonisod 1e opijoid ainjeradway [edNISA €067 ISAL 19 2InFI]

Aw~ awt |
006 or8 02t 0EQ 10)4° 0S¢ 098t 0/2 0871 06 0
T T ] T T T I T ¥ 0

0c
ov
08
08
007
oct
or?

LBE —-—

cb6e - — |- - 09°¢

91¢ —

cGF —--— |- - 087

68 —-—

1474 | 1 1 1 1 1 | 1 1 002

(ww) 6Burira)
morag aaueistg

(30) aJdnjeuadway
73



006

0122 ]

O uonisod 1e 9pijoid aimeradurd) [eONISA £0670 I1SAL

0cL

OEQg

ovg

(s) swty

0014

0QE

0/Lc

79 21nJ1yg

08¢

cb9 - —
B1G —--—
LBE —-—
c6c - —
gic ——
cGF —-— |-
68 —-—

1274
(ww) Butrtea)
MOTag 9oJueistqQ

0c

ov

09

08

007

0ct

ovi

097

087

00¢c

(30) adniedadus]

74



c69
BIS
LBE
c6e
gte
cG1
68

124

006

018

g vonisod e opijoid arnjerodwa) [BONISA £0670 1AL €9 21nfi

0cL

OE9

ovg

(s) suwry

0]°]4

0SE

0Le

087

(ww) 6UTTTa)
MOT3g 3auelstqQ

0c

ov

09

08

oot¥

0ct

ov?

097

08t¥

00c

(QU) 3adnyeudadway

75



006

018

vL - 1L :oanjerodwo) ooejins Jouajut Juljiv) €0670 15AL, 49 2Indi]

ocL

OEQ

ovs

(s)

aurtl}

oSy

09t

0Le

08}

L

- 4 ~
N S
N\ <
N\ Yo
\ | Al
- | M
vl \l\ .\\ v
i } \,\;\\ \‘\)\
_ A avA ;
- m./\ .\\ \.Is\_.\
pl —— m AL
TR S
2l —-— : /
T | i I 1 1 1 1 1 1

oct

0G7

087

ore

ove

O0Le

00E

(QO) adnijedadwa]

76



006

018

15oM pue Ised pIneladw9) jsneyxyg €670 1AL "9 InTi]

0cL

0E9

orS

(s)

wtt

0]e)1%

09€E

0se

087

06 0

3SaM —-—

T

T

—-— - —

ise3

0%

0c

0€E

ov

0%

09

0L

08

06

007

(30) aJdnjedadwa]

77



006

o8

M - IAN 2Imeradwo) 90B)INS IOLIDIUL [[BAN €067O 1SAL 99 2IndLy
(s) awrl

0cL 0oe9 ovrs oSy 09€E 0Lc 087 06 0

(30) 3Jdniedadwa]

1 1 | 1 1 1 1 1 00?1

78



¢H 1d ‘TH ‘1H Ld ‘TH :osu ainjeiodwa) 308]INS [jem JOLI9IXS pue [[em I10L191X0 yIno1yy xnjj 1esH €060 1AL 29 21ndi
(s) auwrt]

006 078 0cL 0ES orS 4814 09€ 0Le 087 06 0

(9g) La

qow

OOI-(EW/MN) XNT{4 3eaH

2H 10 ——
2H XNT4 —--—

‘H 10 —-— >
ITH xNn14 h/ 1 ) 1 ! 1 1 1 007

79



vH 1A YH ‘€H L4 ‘cH :osu a1njerodwo) 90rJIns [[em JOLIIXO pue [jem JOLIXD y3nony xnfj 189l €06¢O 1SAL  '89 21ndiy

(s) awty
006 o8 0cL 0Eg ora oGl 0g9€E 0s2 087 06 0 0
. ¥
-1 01
l
-{ o€ o
~ ov &
[¢))
+
= 405 .
C
x
— - 09 =
=
~
3
n
— -1 0L ~
[XS
3
— - 08
PH 10 ——
PH XNT4 —--— | -{ 06
EH 10 —-—
EH XNT14 | | 1 1 1 | 1 1 1 007

80



1Som pue ise9 .mBOE J9[ul pue ainssaid [ennualaljip uiqe) 067D 1AL 69 O.HSMWH
(s) awrt]
006 018 0cL 0Eg ovg 01°]4 0SE 0Le 08t¥ 06 0 )
T T Y T T T T y T 02 0-
— -1 07 "0~
1
= / _ - 00°0
/ 3
- / _. - 0F°0
i -
- _ - nIUu
— /.\.;\\lan\/\ls\/:\\.f/\l/.. uul/..\\n/\.:/ls\\l:./\-\/\!\::/.\./. N, a:l/..\ -4 02°'0 2
. m
0 5
X
0 WE
~
2
- dos0
o
— -1 09°0
dd —--— - -1 0L°0
1SaM —-—
1se3 1 | | { 1 | 1 1 1 08°'0

81



SUOIjEIUIUOD Sed Jsneyxo pue uiqeD) €0670 1S9, 0L 2InfLy

(s) awt]
006 018 0cL OES ovs 0]°]4 09€E 0cLe 0]2] 06 0
r i I | 1 | I |\I||‘|—ul|\lln”q|‘
~- ||\-\\u|\.-.|\||\l
/ l\'ll\l.’\ll\.l\’\ll
B -{\I\-/\\\II\ N

°0 ux3 ‘3 -—
0J utqey ---—
02 utgey --—
g utqe)

01

‘et

"GY

Ly

"0¢

‘ee

"Ge

UOT3IeJlUSIUDT Seg
82

(%)



TEST G0205

83



006 o8

v uonisod je o[joid a1mjeradway [ed1ISA SOZOO I1SIL 1L dIndig

(s) awty

0cL 0Eg ovg 0Sv 09t 0sLe 087¥ 06 0

- - oot
- - oz¥
81G - — |- -{ ovs
LEE —-—
262 — — - - o9t
gt ——
25t —--— - -{ 087
68 —-—
TV | | | | ! | 1 1 1 002

(ww) Butrgra)
MOTag aoue3ystig

(30) 3dnijedsadws|



g uonisod 1e opjoid ainjeradwa) [eoNISA GOZOO 1S3L 7L 9InSig

(s) swtl
006 0F8 02. 0EQ OPS OGP O09E  0/2  08F 06 0
1 I | T f T I T I 0
— - o8
- —{ oot
— - o2t
N —{ ort
LBE —-—
gée - — - —{ 097
grg ——
28t —-— [ - 087
68 ——
1574 | 1 | | | | | | 1 0o0¢c

(ww) Butrra)
MoTag adjueisti(g

(QO) 3ddunijeuadway

85



O uonisod 1e 9[joxd ornjerddwo) [BINISA GOZOO 1SAL gL 2Indiy

(s) awrtl
006 or8 0cs OEQ ovg 01214 09kt 0/c 081 06 0
I T T I | T T I 1 O

— - 08

— — 00t

— - 0c¥
c69 - —
818 —---— | - Oovy
[B6E —-—
¢ - — | - 0971
9ie ——
¢G} —--— |- - 08BV
68 —-—
iy ] 1 1 1 1 1 | | i 002

(ww) 6ButrIal]
Mo1a8g aoueilstQ

(30) adnijedadwa]



006 org

 uomsod je ojyoid ainjerodwa) [BONISA GOZOO 1AL “pL NS
(s) awt)

0cL 0€EQ 0] 4 0Spy 09t 0Le 081 06 0

— -1 001
— -1 0ct
c69 - —
8IS —-—-— |- -1 Ov¥
L6E —-—
c6c - — | -1 091
gic —
cGt —--— |- -1 081
68 ——
I | 1 1 1 1 L 1 1 1 002

(ww) bButrvad
Morag aauelstig

(QO) adniedaduwayt

87



(s) awr)
006 0r8 0cL 0Eg 0] 48 01214 09¢E 0Lc 087 06 0
T T T T T T , , :
\I\Q|
III l\l\\\.\-. =
—-—— "\nl)u\l\||\(l\l\ — . -
S /#.\(\I\I.|Ir|\ln\| - I\l\[.\l\l\-\:\l\ ;
- /¢ | i —— .l\l.\ ]
e -
/—- — ~ — (\/\\ll\ -
B (PPN -— |

vl ——
€l —--—
gl —-—

tL - LL o1meiodwo) ooejins Jououl Sulio) ¢ozoo 1831, “SL Ingdi]

Pl

0]

03

06

oct

06?1

0871

0t1e

ove

0Le

00€E

(3,) @dn3iedaduwal



006

018

1SoM pue Ise9 :2umeradua) sneyxg ¢OZOO 1SAL "9 2Ingi]
(s) 8wt}

0ctL OE9 orS osvy 09€ 0Le 0871 06 0

}SaM —-—

| T I I T I T I 0

- o1

1 | 1 1 | 1 1 1 0071

}se3

(30) aJynjeuyadua]

89



006

018

PM - IM

0cL

:o1nje1aduIa) 99eJIns JOLIANUI [Jep\ SOTOD 1S3L L, 2Indi]

0ES

ors

(s) 8wty

0]o]4

08t

0Le

087

M ——

M —-—

™

01

o¢

OE

ov

0G

09

0L

08

06

0071

(QO) 3Jdniedadws]



7ZH 1d ‘ZH ‘TH 1Ld ‘TH :osu a1merodwa) 99eJins [[em JOLI9IXO pue Jjem JOLIDIX? Y3nol1y) xnjj 189H GOZOO 1AL 8L 2]

(s) awr]
006 078 0cL 0Eg ors 0]=)4 08E oLe 081 06 0 0
-1 071
||.
- -{ O€ o
n Hor  ©
[0)]
o+
- H4o0g D
c
x
— - 08 =
=
~
3
n
| - 0L -
3
— -1 08
cH 1@ ———
EH XN(d —--— |- - 06
fTH 1@ ——
TH XNT14 { { | { 1 { [ 1 ! 007V

91



YH 1A ‘YH ‘€H 1d ‘€H :osu o1me1odwo) 99eJIns Jjem 10119)X9 pue Jjem IOLXd YIno1ys Xn[j 1edH 6070 1SAL 6L 2Indig
(s) awrt)

(04) 10

I
l
o
w0
00T - (2UJ/M>1) XNT4 3eaH

PH 10 ——
PH XNTd —--— - -1 06

EH 10 ——
EH xXNT14 | i | 1 1 1 I | ] 00t




1SOM pue Jse9 ‘smojj 19[ul pue 21nssaid [erjuaIa)Jip UiqeD GOTOO I1SAL 08 InGL]

(s) ewry
006 018 0cL 0E9Q 0] 4°] 0]°1% 09t 0/¢2 0871 06 0
1 T T T T T T T T 0c 0-
— -1 0% "0-
— -1 00°0
9
= -4 01°0
o~
o
3
- -4 020 23
‘g -
0 5
=
0 5,
~
o
0 -
o
— =4 09°0
dd —--— | - 04°0
159M —-—
1se3 ! 1 | | 1 1 [} 1 1 08°0

93



(s) awt]
006 018 0cL 0EQ 0] 4°] 4101 4 0SE 0/2 087 06 0
—_— 1 - 1 1 T

0 ux3 "3 -—
00 UTQe] ---—
00 utqeg -—

SUONEIIUDIUO0) SEF ISNeYXD pue UIqR) GOZOO 1S3L.  °18 2InSi]

0 utge)

"0t

el

‘Gt

LT

"0¢

‘e

"Ge

UOT31BJIU3IUD] SEe9

(%)

94



006

o8

ojows £q uonenuone 1yJi uiqe) ¢OZOO ISAL. 78 2InTi

0cL

OES

ovS

(S)

awt |

oSy

09¢E

0/e

087

06

0BE —--—
0L2 —-—
ovt

(ww) Butrya)
MO18g 8Juelsti(g

0t

0c

0€

ov

06

010} 4

3JUBl3TWSUEJ]

(%)

95



TEST G0605

96



006 0f8

v uonisod je opjord ainjerodus) {BO11I9A G090 1S3L, €8 21T
(s) awr]

0esL OES orSs oSV 08t 0Le 0871 06 0

— -1 001
— - 0ct
811G ~--— | - ov?¥
LBE —-—
cbe - — |- -1 0971
gt ——
cGl —--— -1 087
68 —-—
1% 1 1 1 1 1 1 1 1 1 002

(ww) Butrra)
MOTag aaouejlstg

(0.) 8dJdniedaduwsaj

0

97



g uonisod 1e apjoid aimerodwal [eoNISA 090D 1SAL, b8 2T

(s) awry
006 08 02/ O0E9 OvS OS5y 09 0L2 087 06 0
T I 1 I T I T T I 0

n -{ o8

_ -{ oot

- - ozt

N - ovs
L6E —-—
e6e - — | - 09t
92 ——
26} —--— - - o081
68 ——
1574 1 1 1 1 1 1 | | 1 0oeZ

(ww) Butyrag
Morag aauelstg

(QO) aunjeudadwsay

98



2 uontsod e ojjoid ainjeradwa) [BO1IIA SO90D 1S3L, S8 IS

(s) 8wt}
006 o8 ocL OEQ ovg oSy 09¢c 0/2 o8t} 06 0
T T T T T | T T | 0
— -1 08
— -{ 00T
— -1 0ct
69 - —
816 —--— |- - Ob1
LBE —-—
cbe — — | - 097¥
gre ——
Gt —--— |- -1 087F
68 —-—
Iy | I 1 1 1 1 1 1 1 002

(ww) 6utgrag
Mo1ag saouelsti(g

(30) adn3yedJdadws]



 uonisod 1e ojyyoid oinjeradwo) |BONISA GO90D) 1L "98 InF1]

(s) swrt]
006 018 0cL 0EQ ovG 0GYH 03t 0/<2 081 06 0
T T T T T T T T T 0

— -1 00%

— - 02}V
cb9 - —
816 ---— |- - Ov}¥
[BE - —
cbe — — |- — 091
97c ———
¢Gl —--— |- - 087
68 —-—
v | | | 1 1 | | | | 002

(ww) Butrrral
MOoT8g aJueistiQg

(30) aunijedadws}

100



pL - 1L :oameraduroy 99eyins Jouajul Suljis) 0900 153 L8 21ndi

Am~ 3wt |
006 018 0cL OESQ oveg OGy 08t 0L2 087 06 0
I I T 1 T | I I T 0
— — 0cV
— — 0G7V
— — 087
— - 0fe
— - ove
Pl ——
€l —— | - oz
2l —-—
Tl 1 | 1 1 1 1 1 1 1 00€

(QO) aJdnijeuadwa]

101



006

018

159M pue Ises :a1nje1adwa) 1sneyxyg o900 153, g8 T
(s) awt})

0cL 0€ESQ ovg 08y 0SE 0Le 08t 06

1saM —-—

1se3

ot

0¢e

0€E

ov

0G

08

0L

08

06

007

(30) adnjedadwa]

102



AL - T soImerodwo) 9oejIns 10L91UI [JlBA SO90D 1S3 68 2IndL
(s) 8wt}

006 of8 0cL 0€E9g ors 0GYy 09€ 0Le 0871 06

PM ——
EM —--—
M —-—

-
-— po—
: Pl

—_————
PR —— s

—————

M

om.
oy
09
08
001
oct
ov?
091
0871

0oc

(30) adnijedadwayl

103



7H 1d ‘TH ‘IH 1d ‘IH =9su amjeradwa) 99ejIns [[em JOMI91XS pue [[em 101191x2 YFnoIy xnfy 189H S0900 1S3 06 1nT1y

(s) 8wt}
006 018 0cL 0€E9 ovg 0Gv 09€ 0Lc 08ty 06 0
_ _ A T I T — T —— _— 0
rap e ———— " — S m e ~ \\
LI e N el ~
1 v - o
-1 02 a
l
-1 OE o
ﬁ -{ Oov W
et
I -1 0G n
c
x
- 09 =
ﬁ N
3
(¥
i ] ON (\
3
| -1 08
2H 1 ———
Z2H xn14 —-— | |
TH 10 ———
ﬂIx:ﬂn_ ! : L 1 1 1 1 1 1 007

104



$H 1.d .Vm .Mm Ld .Mm -9sU O._q:m.._on—_.coa JdeJins [[em IOIIIIXI pue [[em IOIIIIXI :m:O.:.: Xnjj 1edH CO0900 1831,

PH 10 ——
PH XNT4 —--—
EH 10 ——

(s)

awt)

08y

7 —
r—
T \)\\/\l:\ll\ls

i

’ e

Lt
_—~—

EH xXNT4d

ot

oc

O€

oy

06

09

0L

08

06

007

16 21031y

(9,) L0

OOI-(EW/MX) XNT4 3B8H

105



006

da —--—
1SaM ——

1SOM pue ISB9 ‘SmO[] 19Ul pue 3inssald [enuaISIp UIqe) GO900 1S3L, 76 2INTL

018

0cL

0€Eg

ovg

(S)

awt)

oSy

09€

0Le

02] %

06

-
= “\
- ’
~ 1

‘l\li\|¢ll‘/sl/|\\/1\\|n<l|\||l)\

i

T S —

s\/\'
N

-

ot

TN

—

/=N

/

3sed

oc’

o1’

00°

o1’

Ot~

oy’

0S8’

09°

0L

08"

dd

(4d03)

OF-(S/EW) MaT4

106



SUONEIUIOUOD SEF Isneyxs pue uiqed) Go90O 153, '€6 AnJL]
(s) swrl

018 02¢L 0EQ ovg osv 09€ 0sL2 087 06

0

0 ux3 "3 -—

0J utgeg ---— |
00 utgey --—

0 urqeg

(%) UOT3eJd3lu3auc] seg

107



ajows Aq uonenuane W3 UIGeD) SO900) 1L "6 INTI

(s) awrty
006 018 0cL 0E9 orG 0101 09t oLe 087 06 0
I I I Ll I T 1 T T
[ 1
i |
B \\..\.,\.,\/\,.\/--\(-./;.. . N
. A ,../\-./\M‘\./:XV).,/\.IIJ/-\/.}
- It RV S ~
A ~. ~—
~ B *
\I‘ ./,/./
omm —_———— ||\\ /io ~ ]
~ N\
o/e —-— N\ ——]
\
ov3 | 1 ! 1 1 | | | 1

(ww) 6UTTTd]
MOTSg 8JueastiQ

o7

0c

0E

ov

0S

09

0L

08

06

ootF

3JuellTWsSuURJ]

(%)

108



TEST G2305

109



006

018

v uonisod je ojjoid a1njeradwa) [eonIsA SOETO 1SAL

0cL

OEQ

() 4%

(S)

aut ]

0SSy

09€

0Le

66 2In3Lg

081

BIG - —
LBE —-—
262 — —
912 ——
25t —--— |-
68 —-—

T

T

19%
(ww) BUTTYTa)
Motag aauelstQg

0c¢

oy

09

08

00}

0ct

ov1

091

0871

00¢c

(Q4) sdnjedsdws |

110



006

0of8

g uonisod 1e opijoid a1merodwa) [BINIOA GOLTO 15AL  '96 2SIy

0cL

0ES

0] 4°]

(s) awt]

0Sv

09E

0Le

081

LBE ~ —
262 - — |
9r2 ——
25t —--— |-
68 —-—

|37
(ww) 6UTTTa)
MOTag adjueist(g

oc

ov

03

08

0071

0oclt

ort

091

087

00c

(30) adnijeuadwa}

111



006

018

D uonisod e opjoid ainjerodwd) [eoNISA SOETO 1AL L6 2InTI

0ocL

OES

orS

(s) awrty

0Gv

09¢e

0sle

081

269 - —
81 - — |-
LBE ——
g6 - — |-
9re ——
26F —--— |-
68 —-—

11%
(ww) burytal
Mo19g aauejstqg

0c

ov

03

08

(0]0)

0ct

ovt

097

08¢

00c

(30) adniedadusa]

112



@ uonisod je opjord omjerodwa) [BINISA GOEZO 159, "R6 IS

(s) awt]
006 018 0cL 0EQ ovG 0GPy 09t 0/2 01211 06 0
T T T T T I T T T 0
— - 02
- O
- 09
- 08
— 00T
- 021
c69 - —
81g —--— - Ob7¥
/LBE —- —
cbe - — - 097
g1 ——
¢G} —--— |- — 087
68 —-—
147 | 1 1 | | { ] 1 i OON

(ww) 6utrtay
Morag ajue3lstig

(QO) adnjedadwa |

113



bl ——
€L —--—
gl —-——
Tl

006

018

v - L] :2imeradwa) soejins Joaul Juljio) GOEZO 153L 66 2InTi

0cL 0OEQ

ovS 0SSy 09t

(s) awt]

0Le 08}

,/. /

/-

W ad
NNV

A V.

~S

oct

oGt

087

ote

ove

0Le

00E

(30) adnieuadws]

114



006

018

1SOM pue 1589

0cL 0E9g

”238&88 1ISneyxg GOezO 15 001 2Indig
(s) awt]

[ 4e oSy 039E 0Le 0871

06

1SaM —-—

iseq

1)

0e

0S

09

0L

08

06

0]0)

(30) adnijedadwsal

115



PM - T :2anje1odwia) 90eJINS JOLIDIUI [[BA\ SOETO 1SIAL 101 2InS1]
(s) swrt]

006 o018 ocL OEQ ovs 01014 0SE 02 081 06 0
T T _ T T T T T T

-1 0c

(QO) adnjedsdwa})

1 I 1 1 1 { 1 007

™ | 1

116



ZH 1Ld ‘ZH ‘TH 1Ld ‘TH :9s11 91me1adwa) 908JINS [[Ea JOLIIXO pUE [[em JONIIXD Y3noiy) xnp 183K GOEzO 1SAL 70T Ind1yg

(s) swt}y
006 0¥8 02/ O0E9 OVG OSF 09  0/L2 08 06 oo
< o7
< 0c o
I.—
doe 2
- ov &
a))
o
-1 06 o
C
x
- 09 =
=
~
3
n
- 0L ~
[
S
-1 08
2H 1a ——
2H XNT4 —--— -1 06
TH 10 —-—
TH xXn14d 1 | 1 1 1 ] l 1 1 001

117



vH LA ‘PH ‘€H 1A ‘€H :osu a1njeradwa) 90BJINnS [[em IOLIDIXD puR [[em JOLIDIXD Y3noly) xnjj 189H SOETO 153, €01 21nd1]

(s) awt]
006 018 02, - 0OE9 ovg oGy 09E 0/c 081 06 oo
— 0OF
A s P 7 — oe
,IVP’\L ..v/_ \V"\l\.l\ -.Y ;s HIU_
..(.\lﬂ.. .(\ "o
— - OE e}
u qH 00 @
o
rd
— - og o
C
x
— - 09 =
=
~
3
n
n - oz —
ra
3
| - 08
PH 1 ———
PH Xn1d —--—— | - 06
€EH 10 ——
£H xNn14d | | | | 1 | | | 1 007

118



006

159M pue 1589 ‘Smo] 19[ul pue ainssaid [enuIIJIp UIqR) GOETO 1SAL P01 2InSL]
(s) auwrty

018 oeL 0Eg orS oSy 09t o0se 0]2)% 06

}1SOM ——

isej

0c”

o1

00"

oF”

oc”

0E"

09°

0L”

08°

dd

(4d03)

OI-(S/EW] MaT4

119



SUOIIRIIUIOUOD SeF Isneyxa pue uiqe)) SOEZO 15AL QT 2InT1

(s) awrl

or8 0cL 0e9 ovS 0Sv

0Le 0871 06

°0 ux3 "3 -—
Q0 utqeg ---— |-
00 utgey --—

—
———— e

°9 utqe)

"0F

A

‘G1

A

"0c

1+

"Ge

(%) UOT3IBJIUIIUO] SeY

120



ojows £q uonenuaie 1YJ| uiqe) OO 1531, 901 2InJi

(s) awrtjg
006 ot8 0esL 0EQ9 0] 4°] 0]} 4 08€ 0/2 081 06
| ¥ | | I i I I T
06E —--— -
02 —-— %
ovyV | | 1 | 1 | | | | ==

(ww) Butrta)
MoT1a9g 3ajuelstQ

0]

0c

0€

ov

0S

09

0L

08

06

0071

JoueljTusued]

(%)

121



TEST G2405

122



006

o8

v uonisod 1e opyjoid ainjeradws) jeonisp cobzO 1S9L, L01 21ndig

0cL

OES

(14°]

(s)

awt |

oSy

09t

0/¢

081

B1G - —
LBE —-—
262 — —
912 ——
2GF ~--— |
68 —-—

{374
(ww) 6utTTTa)
MoT[9g aaueistqg

0c

ov

09

08

1]0)

0ct

or’

097

087

00¢e

(QO) adn3yedJdadwal

123



g uonisod je oqjoid aimeradwo) [eonIsp SopZO 1SAL, "801 2IndIg

() awt]
006 018 0ocL OEQ9 0] 4] (0]°] 4 09¢€ 04c 081 06 0
T I T ) T T T T T 0
0oc
0]74
09
08
o]0} "
— — 021
— - Oovrt1
LBE ——
c6c — — |- — 091
at¢ ——
cGlV —-— |- — 081
68 —-—
I 1 I 1 1 I 1 1 1 | 002

(ww) Butrra
MOoTag aJjueisIig

(3.) 8dnjedadus]
124

8]



0 uonisod e ajjoid simesadway [BINISA SOPTO 15AL 601 2Indig
(s) awrt]

006 or8 0cL 0ES ovs oSy 0SE 0Le o087 06 0

269 - —
815 ---— |- -
LBE —-—
262 - — |- -
gt ——
26t —--— |- -
68 —-—

147 | | 1 1 1 | 1 |
(ww) HButrTa)
MOoT3g aajueilsti(g

oc

ov

09

08

007

oct

ovr?

0971

087

00c

(D) 8unjeudaduws]

0

125



006

08

 uontsod je apjoid aimerodwd) [eoNIDA SOpZO 1531, 011 2Indiy

0cL

0€EQ

ors

(s) awry

oGy

09€

0Lc

081

c69 - —
B1G ---—
LBE —- —
cbc — —
gic —
cGl —--— |-
68 ——

13%
(ww) 6utrrra)
MoT8g 8aaueisi(Qg

0c

ov

09

08

0]0)

0ct

| ort

097

087

00c

(QO) adJdnjedadwa]

126



006

018

v - 11 :2injeradway 9oejins Jouaur §unis) Sopzo) 1L 111 2Ingi
(s) awrtj

oeL OEQ 014 oSy 0SE 0sLe 08t 06

T T T 1 I I I T

ocy

0S¥

0871

otre

ove

0se

00€E

(QO) adnieudadwa

127



006

1S9M pue 1sed

018 ocL Oot9

:aunjeradwoy 1sneyxg b0 1531, TI1 9Indig
(s) auwrt]

ovG oSy 09t 0Le 087

06

ISaM —-—

T T T I T

I

ised

0}

0S

09

0L

08

06

00t

(DO) aJdniedadwal

128



™

v - TM

0cL

:91me1oduwro) 93eJINS JOLIAUI [[BA SOPTO 1S3L °
(s) awt]

0ES ovS 0Gv 0SE 0sc

€11 231y

08t

1

or

007t

(QO) 3dJdniedadws]

129



ZH 1d ‘ZH ‘1H 1Ld ‘1H :°osu 21nmye1adwin) 95BJINS jjem JOLSIXD pue Jjem 101191x9 YFnoiyy Xn|] 189K SObZO 153L "p11 2]
(s) suwr]

006 018 0cL OEQ ovg 0Sv 0SE 0Le 0]2) 06 0

1

(9, 10

|
o
0
0ot - (am/MX) XN{4 3esH

gH 10 ——
2H XNT4 —--—

FH 14 ——
TH xnT14d 1 | ! 1 1 1 1 1 1 0071

130



vH 1d YH ‘€H LA ‘tH :osu ainjerodwy Joejins jjem .5_5:8 pUER |jem IO1191X3 :m:o:: Xn[J 189H SOPTO 1S9 'S11 2Infiy
(s) suwr}

006 018 0cL 0ESg ovS oSy 09t 0sLe o8t 06 0

(0g) 10

1
I
o
©
QT - (EUJ/MX) XNt4 3esH

PH 1Q ——
PH XN1d ~--— |- -1 06

EH 10 ——
EH xXNn(4 | ! 1 1 | | 1 | 1 007}

131



006

1SoM pue 1589 ‘smopj 12]ul pue ainssaid [eNUAIYJIp UIqRD) SOPTD 153,
(s} awrty

018 0cL 0€E9 ovS 0Sv 09t 0Le 0871

'911 21031

06 0

ISaM —-—

1 I | T . I L I I

. e — s —— =  — — s = s = s a2 > = = —— . — - — . — -

T 0c’

- 00°

1se3

da

(4403)

0T (/W) MoTd

132



006

o8

SUONENUIIUOD Sed 1SNBYXD puR UIqRD) GOpZO 15AL "L11 2Indi]

0cL

(s) awrt]

0E9 ovrs 0GP 0SE

0Le 081

°0 ux3 '3 -—
00 utgey ---— |-
00 utgey --——

—

- ————— —— e i —— O — = T —

—_—
———— T

0 utge)

"0t

2l

"G

LY

"0¢e

‘ec

"Ge

(%) U0T3}eJd3lualuo] seg

133



006

018

ayours A4q uonenuaye Y31 uiqed GOpZO 153L 811 2N

0cL

OES

0] 4°]

(s) awt]

0]1°] 4

09€

0Le

081

06

06E —--— |-
0l2 —-—

L

ov?
(ww) Butrya)
MoTag aaJueistig

0t

oc

0E

ov

0%

09

0L

08

06

0071

3ouellTWsSURJ]

(%)

134



~ TEST G0106

135



v uonisod 1e ojjoid anjeradwa) [BINISA 90100 I1SAL 611 21nT1g

(s) awt]
006 018 0cL 0E9g 1014° 0]°] 4 09¢ 0/¢c 08} 06 0
T T ] T T T T T T 0
— - o2
-1 Ob
— 09
—
®
-{ o8 3
®
3
o]
4 ooy & 2
3 —
[q]
— 0c¥ o
a
BIG —--— - Oov?
LBE — —
cbe - — — 097
912 ——
¢St —--— |- —{ 087
68 —-—
1974 | | | 1 1 | | I | 002

(ww) 6utrTa]
MOTag aauelsiq



g uonisod je opjoid amjeradwa) [edNI9A 90100 1S3L 071 21nT1]

(s) awrt]
006 018 0cL OES ovS 0]°] 4 09€ 0Le 081 06 0
T 1 T I ] I | T T 0

— - 0c

ov

03

08

oor

— -1 02F

— - OF7V
LBE —-—

cbe - — | — 091
g1 ——

25t —--— |- -{ o8t
68 ——

1974 | 1 | | 1 | i 1 1 002

(ww) 6Butyray
M0T8g aauelstg

(30) 3dniedadws]
137



0 uontsod 1e 9yjoid anjeradway [BonISA 90100 1S3AL 171 2InTI

(s) awty
006 0F8 02/ OE9 O¥S OSr O9E 0/2 08F 06 0
T ) I 1 I I I I 1 0
- - o2
ov
09
08
007
0zt
269 - —
816 —--— - -{ ove
L6E ——
262 - — | -{ 097
g¥g ——
26t —— | - 087
68 —-—
1974 1 | 1 1 1 1 ! 1 1 002

(ww) BUTTTE]
Mmorag aouelstig

(30) aJdniedadwa}
138



( uonisod je ofijoid a1njeradwa) [BO11I9A 9Q1QD 1SAL "7zl 21n8iyg

(s) awrt]
006 o8 0cL 0€Eg orG 0]°]4 0SE 0/¢e ogt 06 0
I I I I T I 1 I 1 0
= - 02
ov
09
08
00t%
oct
cb9 - —
BI1G —--— ovt
LBE —-—
cbe - — 0S¥
gre —
¢Gl —-— |- -1 0871
68 —-—
v | 1 1 1 | | 1 1 | 002

(ww) 6UTTTA
MOTag aJueilstg

139

(3,) adnijedadwa]



$1 - 1L :o1me1odwa) doejins 1oudul Fuijia) 90100 1S, €21 211

(s) awrt]

006 018 0cL OES ovs 0]]4 03t 02 0]2] ! 06 0 0
T T T T T T T T T

= ,./, / PN j oz
B , ~ -1 0G¥
-/ 087
NN , - ore

| - ove

EL —-— - ozz

| 1 1 | 1 | | | 1 00€

140

(30) 3Jdnjedadws]



006 018

3saM —-—

159Mm pue 1589 2Inje1adua) Isneyxg 90100 153 bZ1 2Indig

0eL

OEQ

ors

(S)

awt]

0sv

09€E

0se

o8t¥

06

1se3

01

0G

09

0L

08

06

007

(30) aJdnijedadway

141



YA - TA oInierodwa) 9oe)Ins 10119)UY [lep 90100 1S3L "SZT 2InSig
(s) awt]

006 018 0eL 0€9 0141 oSy 09€ 0Le 087 06 0 0

(0.) adJdniedadws]

! | 1 I ! | | 1 0071

142

0



ZH LA ‘TH “TH 1d ‘IH :osu ainjeioduwo) 90eJIns [[BM JOLI9)IXS PUE [[eM JOLI2)X2 Y3noiy) xnfj 183 90100 1S3 971 2InSi]

(s) awrt]
006 018 02L 0EQg org 0Gr 08E 0/2 087 06 0
T T T T T T = =7 0
WV a ,
.l\l.\u\ -
—~ oF
L — - _
.\I\I\I\l '\I|/~|/\\l\
l\l.l\l.l\l..\l \\"\/\/vn\la\
I.III. —_— ] at\.ll/\\ ] ON
l\ lr./\-’«”\lu\/\nu)l-\ ) m
~\ "o
B \ ] Om ln“u\
v
o e - ov o
\\I\ Q
e rt
-
. M
B - |\|\| ] Om m.
\ — =
P e
- w.— ~409 =
=
~
ma
- - 0L ~
S
— -1 08
cH 10 ——
2H xnT4 —-— |- -{ o6
FJH 10 —-—
TH xni4 | i 1 ! 1 | 1 1 i 001

143



vH LA YH ‘€H 1d ‘€H 951 a1njeraduoy ooejins jjem 101191X9 pue [jem 10191xd y3dno1yy xnyj 189y 90100 15, L1 2Indi]

Amw QWT ]
006 o018 0c¢L 0EQ 0] 4 0Gp 08t 0L2 081 06 0 0
- OF
I—
- -{ O€ o
u Hor &
[0))
-+
— 405 2
C
>
— - 09 =
=
~
3
n
— - 0L ~
-
S
— - 08
PH 10 ———
PH XNTd —-— | | 06
EH 1Q ——
EH XNT14 | 1 | | 1 1 1 | 1 007

144



(s) auwt]
006 018 02L 0E9  OVS  OGp 09€E 0/2 08} 06 0o
T ] | I ] 1 I T 1 ON
— -| o1
o e e e e —{ 00
— -{ o7
— -{ o2

1SOM pue JSBD ‘SMOJJ 19(ul pue 2inssaid [enuala)jip uiqed) 90100 1S3, "§T1 2InTi

— -1 0G

B -1 09

dg —-— |- 1 9%
1SaM —-—

1se3 I 1 1 | ! 1 1 ] 1 og

dd

(4d03)

OF - (S/ W) Mord

145



°0 ux3 "3 -—

02 utgey ---—
00 urgey --—

SUOI}BIIUOUOD seF Jsneyxo pue uiqe) 99100 1SAL 621 21Ty

(s) awrt)

N — > s T

°0 utge)

01

2t

‘G

LY

"0c¢

‘¢

"Ge

UOT3IRJIUSIUO] SeY

(%)

146



006

018

oyous 4q uopenuaiie Y3 uiqed) 90100 153L 0l 21nTh
(s} auwrt]

0cL 0OES ors oSy 0S¢t 0/¢e 0]2)7

06

06€ —--— |-
0/ —-—
oVt

T I T T I 1

-~ -~ [N Sy ——
Bt PSS i i e T
i IR,

T

- OF

-1 o¢

-1 O€E

-1 O

- 06

-1 09

0L

08

06

(ww) 6utTTa)
MOT3g B8Jueistig

00t

3ouel3lTWSUE]

(%)

147



TEST G1406

148



006

v uonisod je 9jijoid armjeradwo) [BONISA 90PTO 1SIL “1€1 2InFL

(s) awty

o8 0cL Oe9 ovg 0Sv 0t 0/e o8¢ 06 0

BIG —--—
[BE ~-—
262 - — |-
gt ——
26% —-— |
68 —-—

147
(ww) Burrta)
MOT9g aJuelsiQg

0c

ov

03

08

00t

0ct

oVt

097

081

00c

(QO) aJdnieuyadwsa]

149



006

018

g uonisod 1e opjoid armerodwo) [BoNISA 9Op1D 1SAL "Zel 2IndL]

0cL

0EQ

ovG

(s) awrt]

oSy

039E

0/ce

081

LBE —-—
262 - — |
912 ——
257 —-— [~
68 —-—

134
(ww) Burrya)
MOT3g aluelstig

02

ov

09

08

0ot

oct

or?t

091

0871

00c

(QO) adniedJdadua]

150



0 uonisod je gjord ainjeradwa) [eINISA 90p1O 159L "g€1 2InJLy

Amw Wt |
006 018 0cL 0OEQ orS - 0Gv 09t 0/2 081 06 0
I I T T I I I T T 0
— - 02
0)4
08
08
0]}
0ct
c69 - —
8tg —--— |- - Oov1
[BE —-—
cbe - — - — 097
g1 ~—
G} —--— - - 087
68 —-—
v | | 1 1 1 1 | | I 002

(ww) 6utrrtrag
MOT9g aJuelst(g

(QO) 3adniedadus|
151



006

or8

d uonisod je opyoid a1njerodwo) BoNISA 90F 10 1S9L, pgl 2InTLg

0cL

0OEQ

ovS

(s) awt]

osv

09eE

0le

087

c69 - —
81§ ---—
LBE --—
c6c - —
gié ——
¢St —--— |-
68 ~-—

|24
(ww) BUTTTa
Morag aaueasig

0c

ov

09

08

001

oct

ort

0971

0871

00¢

(30) 3dJdnjedaduwal

152



006

pL - 1L :oImeradwo) 9oejins 1o1oiul §uIjio) 9op 10 1891, "SET 2InSLy

018 OcL 0ES ovg

(s) asuwry

01514 09€ 0Le

087

3 r\.\//\\.(J.\/\(/\)\ 4
[ / o
. 74\\ /\
—._ A \/\./\/\)-\/\-/\
| — 7<\| ~
.__../:\../..\(\,-/\\..-\/--\/--\..\
rl ——
El ——— |
cl ———
Tl 1 1 1 1 1 1 1 1 1

0ct

0G7¥

087¥

ove

ove

0Le

00€E

(QO) adnijedsdwa]

153



006

o8

1S9m pue Ised 2Injeradwa) 1sneyxyg 90p10 1S3AL '9¢] 281y
(s) awrtl

0cL OES ovS 0]17 0SE 0Le 08t

06

3saM —-—

ised

ot

06

007

(Qo) adniedJdadwsa]

154



006 0F8

17\ Yl 901

0cL

:a1njeradwa) 9ovyIns JOUUI [[BAL 90F1O 1S3, “Lg] 2In1
(s) 8wty

0ES ors 0Sv 09€ 0Le 08t 06 0 0
T T T T T T T

1 1 1 1 1 1 1 007

™ :

(30) 3aJdnjedJadwa)]

155



ZH 1d ‘2H ‘TH 14 ‘TH :9su 21meradwa) 20ejins [jem 011X pue [jem JO1II1X2 yInolyy xngj 189 90p1 0 1531, '8¢l 21ndi]

Amw ST |
006 018 0cL 0E9 0] 4°] V)01 4 09E 0 0
I I 1 I ] 1
—_—"
e
N i | oy
lll/ \|l\/\\>ll\ ''''' I\bl\
l._
= — O€E o
- Hor T
[o}]
\\ ﬂl‘l
- S Hos D
/ \\ %
B - 409 =
/0 I\l\l\l\ m
/ _ " Zro
M \ fo 3
3
- - 08
¢H 10 ——
cH XNtd —--— |- - 06
IH 1 —-— g
TH xXNni4 { 1 | 1 1 I ! 1 1 001

156



$H 1A ‘YH ‘€H 1A ‘€H :9su amnje1adwa) 90e]ins [[em JOLIIIXD pue jjem J01IIIX9 YyFnoiyl xnjj 1eoH 9pp1D 1591, "6€1 2Ind1g

(s) auwrty
006 018 0cL 0EQg (0] 74°] 0]e)4 09e 0/c 087 06 0 0
T T T T T T T 9l \\\.\q
\\).\
- T - or
T

- . A Ho0z o
NN A v ST -
.- . — 1 < (] ‘ ! —
| _ l/.\l\.\!\ .<. .< ( -{ Ot 30
B Hor T
0]
et
= -| og O
C
X
— - 09 =
=
<
3
o
| - 0L —
S

— - 08

PH 10 ——
PH XN{d —--— |- -1 06
EH 1Q —-—
MI Xjﬁn_ i i | 1 { i 1 | i OOﬁ

157



1S9M pue 159 ‘SMO[J 19[ul pue aInssaid [eNULIALIP UIQeD) 90F 1O 18I, O] 21T

(s) awty
006 018 02t 0EQ 0] 4= 0124 08E 0/2 087 06 0

| ¥ | I | I | I I ON.OI

— — OF "0O-

— -1 00°0
%

o A 1407 "0
/| g
s 3
- .HJozo 3

T N il it s SR _

. H J‘—
| 05
] =
‘0 3,
~
o
) 04
(@]

‘0

dd —--— | —H 04°0

1SaM —-—
u.mmm 1 | | I 1 | 1 | | 08°0

158



SUOBIIUDOUOD SeF ISNeyxd pue uiqe)) 90pI0 1S3L, "I 21ndL]
(s) awrt)

006 018 0cL 0ES ovs 0osv 09¢ 0Le 087 06

://_ | T i I I T I 1.7

-—
e e i 1 St 1 it a1 i e 2 N B s = e, 0 et . e 4y s 0 P

°0 ux3 ‘3 -—
00 UTQE] ---—
00 utgeg --—
°0 utagey

"OF

A

"G1

LY

"0¢

‘ec

‘G2

uoTleJdlusauo] seg
159

(%)



ayouws 4q uonenuane 1Y uiqe) 9op1O 1AL, “Th1 2Ly

(s) swt)

006 0ot8 0cL OES org 08

14 0SE

0Le 087

06

06E —--— |-

\ll\l:l.\ll’\ll‘llll\ui|l|\ll|‘\l)ll|nl|\l
0LE —-—

T e e,

T TN
N

Ny

P

.,_
,.

~3

or’ | i |
(uw) Butytval
MOT3ag 3aJduelstig

0t

0c

0€E

oy

0%

09

0L

08

06

007

3ouplITWSURU]

(%)

160



TEST G1506

161



v uonisod 1e opijoid amjeradwa) [BINIOA 90G1D 1S3, €1 2InBi

(s) awrt]
006 018 02l 0€E9 ovg 10114 09¢€ 0/2 08t 06 0
] I ] I T I f I T O

— - 08

— —{ 007V

— -1 02}V
B1g —--— |- - Or?
LBE — —
¢be - — |- - 097%
91 ——
¢GV —--— |- - 087
68 ——
v | 1 { | | | | [| ] OON

(ww) ButTTa)
MOT3g 8aue3lst(g

(30) adniedadwa]

162



g uonisod 1e ojjord ainjesodwo) [BoNISA 90STIO 1AL b1 2IndLy
(s) awt]

006 o018 0cs OES ovs oSy 09E 0se 087 06

LBE —-—
262 - — |-
9t2 ——
267 —--— |-
68 —-—

197 | 1 1 | | |
(ww) BuUTTTIa]
MoTag aaueasiqg

09

08

00t

0ct

ovt

091

0871

00c

(30) adniedadwa]

163



D uonisod e ojyoid ainjeraduroy [BAI9A 90GIO 153L, “Gpl 1Sy

(5) ouwty
006 018 0ctL 0E9 orG 0GY 09€E 0/c 081 06 0
{ { { I 1 { I 1 { O
— - 08
— — 00F
— - 021
c69 - —
818§ —--— - - Oob1
LBE —-—
¢ée — — - - 0971
9ic ——
GV —--— - - 081
68 —-—
19% 1 { ! 1 1 | | 1 | 002

(ww) 6UTTTA)
Mo1ag aoueistqQ

(DO) aJdniedJdadway

164



 uonisod je opyoid aimjerodwa) [BINISA 90STD 1S3, "9p] UNTL]

(s) awr)
006 0192] 02L OEQ 0] 4°] 0GY 09t 0/e 087 06 0
T T T T T T T T T 0
— - 08
- - 007
— -1 0ct
cb8 - —
816 ~--— |- - ObT¥
LBE - —
cbe - — | - 097
g1 ———
eGl —~--— |- -1 087
68 —-—
1% 1 1 1 | ] 1 | | | 002

(ww) 6urTTag
Mmorag saueistig

(QO) adnieuadws]

165



Pl ——
€L —--—
2l —-—

$1 - 1L 21meisdway 9ovjans 10u9ul Sulid) 90S1O 153L Lyl 2IndL]
(s) awrt)

or8 0cL 0€g ovra oGy 09€ 0Le o8t 06 0

I\Il\\ .-- B Om

I\l\\l.\./\ll.\l\ll\l\{\|r \lll\ — Om

-
o —

-1 02t
-1 0G1
-1 087
-1 01c
- Obc

-1 0Le

1 | | 1 ! 1 1 1 1 00E

i

(30) 3unijeusadwa)

166



006

018

159Mm pue jses :a1meladws) Isneyxy 90s10 153L "8kl 2Indig
(s) awt}y

0cL 0ES org oSy 09t 0sLe 03]

06

}SaM ——

}seJ

ot

0c

0%

09

0L

08

06

001

(30) 3adnieuadwa]

167



YA - TM soInjeradua) 9oejIns I0HAUL [[BA\ 90STD 1S3 611 21n3i
(s) awr)

006 ot8 0c¢L 0OES org 0S5y 0SE 0Le ]2} 06 oo
T T T T T T T T T

| 1 | i | 1 1 1 1 001

168

(30) 3adniedadwa]



ZH 1Ld ZH ‘TH 1d ‘TH :osu a1rmjeradwsa) 90eJIns [[em JOLIIXI pue [jem JOL9IXd ySnoIy xnjj 183H 90510 153, 0ST 2InTig

(s) 8wt}

(9,) La

|
|
Q
[{e]
oor-(aw/Mx) XNT4 3IeaH

eH 10 ——
2H XNTd4 —--— [ - 06

FH 10 —-—
TH Xn14 1 | 1 i 1 1 | ! 1 001

169



$H 1Ld PH ‘€H 1d ‘€H :9s1 a1meraduia) 908JINS [[EM I01I91X9 pue [[eM I01I91Xd Y3nory xnjj 1eoy 90610 15, ‘161 2ndi]

(s) awry
006 o8 0cL 0EQ 0] 4°] 0Gp 09E 0L2 081 1] 0
| g 1 — T ™ T T .—- = o
—_—— ) ——— e e
e N e R it e W ahiod
B - 01
l
B 7 Om QO
B - oy &
[¢)]
o+
B — 0G o
c
>
B - 09 =
-
~
3
n
—~ - 0L —
S
B -1 08
PH 10 ——
PH XNT4 —--— |- 1 o5
EH 14 —-—
EH XN14 | 1 1 | | 1 | | i 007V

170



006

dg —--—
1SaM ——

1S9M pue 1589 ‘SMO[) 19]ul pue aInssald [eNUDIBJJIP UIqeR) 9OSTO 1AL "TST 2InFig

(s) awrt]

018 0cL 0€9 ovs 0Gv 09€ 0Le 08?1 06 0

jse3

0c’

%

00°

oF”

0e-

0E"

09°

0L

08-

da

(JJ0?)

0% - (S/ W) MoTd

171



°0 ux3 ‘3 ~—
0 UTQe) ---—
00 utgey --—

SUONEIIUIIUOD SEF Isneyxs pue uiqe]) 90510 159, "€S1 2InS1]

(s) awry
006 078 02L 0€EQ ors 0GY 09€E 0Le 08v 06 0
YN RS Bt I R BN SR S SpPIEE—PR—

0 utge)

0T

2t

‘G1

LY

"0c

‘ec

"Ge

UOT32JlUsIU0] seg

(%)

172



oyows £q uonenuaje 1YJ uIqe) 9OS1O IS "pS1 2INFL]

(s) ewty

006 o018 oeL 0ES org 0°174 0SE 0/e 087 06

_\ IAVAN \ ./.
06€ —--— |- / VN .
0/ —-— \l-\.l\i\.--\/--l\--\.-.\.-\I\-n\./\)\/)\/}l.,l.-..\:--l\-\f-, . _/
ov’ i _ ! ! ! | . A |

WY
./ \.\ \% /.\/,/\?./\\ < ,.\, \/\_ / 7 \/
[ VA W M,
' (.\ /.\/,\ ( /

() Butgrag
moreg aaueistq

0t

0c

0€E

ov

0%

09

0L

08

06

007

aouellTWSUEJ]

(%)

173



TEST G1706

174



v uomsod 1e 9jijoad ainjerodway [eo1119A 90L 1D 1S3L, “SST 2InTig

(s) swrt]
006 018 0c/L 0€E9 orG 0GY 0SE 0/2 087 06 0
T T ] T T T T T T 0
— — 02
ov
09
08
00t
02t
816 —--— ort
/[B6E —-—
cbe — — 097
g1é ——
¢G} —--— ’ 087
68 —-— _ .
R ATE 1 1 ] 1 1 ! 1
1374 002

(ww) 6utTTal
MOT13g aauelstqg

(QO) adnjedadwa]
175



006

018

g uonisod 1e sjjoid ainjeradwa) [eonisp 99L10 1S3L, 96T aInSig

0cL

OEeg

ors

(s) awrt]

0S¥

08t

0le

0]2)

06

LBE - —
262 - — |
912 ——
2gt —--— |-
68 —-—

|34
(ww) 6Huryran
MOT9g 93Jue3lsi(

0c

oy

03

08

007

0ct

ov?

0971

087

00c

(QO) 3dJdnieudadwa]

176



0 uonisod e opjoid amjerodwa) [BINISA 90L1D 1SQL, “LST 9InTL

(s) awty
006 o8 02L 0E9 0]4° 0154 09¢ 0LC 087 06 0
T T T T I T T T T 0
= 1 oz
ot
09
08
001
0oct
cb9 - —
818 —--— ort
[LBE ——
c6e - — |- — 097
g7 ——
¢SV —--— — 087
68 —-—
T | | | | | | | | | 002

(ww) Butritra)d
Mo1ag aauelsiQg

(QO) 3dnijeusdway
177



 uonisod je opjoid srmjerodwa) jesnnisp 90L10 1S9, "8ST 2Indiy

(s) auwtl
006 or8 02L OE9 ovg 0GP 09E 0/2 087 06 0
I I I ] ] | ] | T 0
— -1 02
- Ov
-1 09
- 08
- 007
- 02V
cb9 - —
811G ---— - Ov?¥
/LBE —-—
éée - — - 097
are ———
c8f —--— - 087
68 —-—
1974 | | 1 | 1 1 | | | 002

(ww) Butyrag
MOT192g aouelstq

(QO) 3unjedgadwa]
178



P - 1L 21nje1aduwa) 9ovjins 10119)ul FuljIa) 90L1D 153 ‘651 21nd1]
(s) awrty

006 018 0cL 0ES org oSy 08t 042 0871 06 0
T T — T T T T T ] 0

N \ . i
-\ .\/.\ - - 0271
/. / >\.)\./\./\ ,,\.-\
— \ / ~ \\ - oGy
.. /\ \nl\/\ /\ \
\ LA va ;
- _ i ..\ - 087
N Y
~ ' -{ 012
Al
./\\, v
— “N\ \,..\ - 0¥

(30) aJdnieusadws
179

Pl ——
EL —--—
el —-—
Tl

042

00€E



006 or8

15oMm pue 1se9 :a1nje1adwa) isneyxq 90,10 1SAL 091 2Infiy

(s) awr]

0cL OEg ovS 0Gvy 09t 02 087 06 0

1SaM —-—

I T T 1 I 0

{ { | 1 | 1 1 1 001

ise3 _

(QO) adniedadwal

180



M - ITM oIme1ddwo) soejins 10L31UT [[BA\ 90LIO 1S3, 191 2Inf1y
(s} auwtl

006 or8 0cL 0E9 ovs oSy 09€E 0Le 081 06 0 0
_ T T T _ T T T3 T

(D) 3dniedadwsa)]

eM—— N\ 7 - 06
M —— .
™ 1 | | 1

| _ 1 1 1 | 007F

181

0



ZH 1d ‘TH ‘IH 1Ld ‘TH :9s1 a1meradwa) 90eJIns [jem JOLISIXD pue jjem JoL91xa YSnoiyy xnjj 180 90,10 153L 791 21nJig

(s) awty
006 018 0
: 0
_/,)\, A

| — ./-.-\\ ] ON O
l
- - O€ o
B - ov &
Q
et
| - og O
C
>
| - 09 =
=
~
\ 3
[y n
I/ - 0L -
a/ m

/ - 08

cH 10 —— .
cH XnTd4 —--— /,\ - o6
TH 10 —-—
TH xni4d | 007

182



vH 1d ‘YH ‘€H 1d ‘€H :osu 2injerddwa) 9oejins [[em IOLIDIXO pue [[BM I0L19)X2 YFnoly) Xnjj 189 90L] 0D 153 "€91 21Ty

(s) awrtl
006 org 02L 0OEQ 0] 4° 0124 098¢ 0/<2 081 06 0
—_—TF Tt T T T \l.I\T 1 = 0
\I\\l\ \\l\l|\|\|\|
I
[ \I\ -7\. — Oﬂ
. \||il\.ll\
G
B . w.\ \ -1 0¢ a
A / =
! \m.s,. / o
AN 4N 40 4
AV e
’ —\— ‘ v [
TS q4or
Iy -
[ ’._
= . .\ 0G O
C
x
— 09 =
N
mua
— 0L —
S
— 08
vH 10 ———
PH XNT4 —--— |- 06
EH 10 ——
€4 XN14 | | 1 | | 1 1 | 1 00}

183



dQ —--—
1saM —-—

ise3

1SoM pue 1sed ‘smojj 19jul pue aInssaid [enuIIJIP uiqe) 90L1D 1AL H9] 10Ty

(s) 8wty
006 018 0cL 0OEQ ovrg 101214 09€E 0/2 087 06 0 .
I ] I T 1 ] T T I 02 0-
— - 0% "0-
- A + 00°0
/) | 3
| K -1 07°0
A :
- i \"I.I.\l (@]
| f\./\\:/\./\\/-\/\IJ(\I-:.\... .\/\).l)l\ ..... NN d o020 M
\; =~
|
. m
- Hoeo ¥
x
- . or'o 3
- .7 \. ; )\. > /E
\ ./\ ./ \./\. /\ ’ \. \ / k . X ’ nlb\
' I~ NN /\ \ /\ . ’ A\, “ 1.\| . .
= Y N v /\ /\ /\/_:\ //.\/\. /I/\l\\ /.\;/\ 060 -
— -1 09°0
— -1 0L°0
1 | ! { | 1 1 1 I 08°0

184



SUONEBIIUIIUOD SeF ISNeyxs pue uiqe)) 90L10 I1SAL 'G9] 2Ing1]
(s) awrt]

006 or8 0cL OES org 0Sp 0SE 0Le 081 06 0

—— T T T T T T U Rt by |

Ly -
. e ———

/ R e

S o——

—_—

e — N

°0 ux3 ‘3 -—
0J utgey ---—
07 utQey --—
0 utge)

071

A

‘G1

LY

02

‘e

"Ge

uotT3ediusduog seg
185

(%)



oyours Aq uonenuane 1yJi uiqe) 90L10 1S3, 991 Ty

(s) swrt]
006 08 03/ O0E9 OrG 0Sr O09E 0/2 087 06
1 1 I I I I T I I
B e N
| TV
] ..\/:
- KN
| ™
L * /o
_ .
R \
/ MOA
[ \ /.\ /
i \
[ ,. .\.:
A
\ ,n\l /\.(\.. /\ \’
- T v
a Ny \
06€ —--— |- ,/-.(-. \
0L8 —-— /--,/--(,.).;\:(.-) ./
ovy | | | 1 1 1 | T, P |
(ww) Butrra)

MOTa8g aJuelstQg

ot

0c

OE

ov

0%

09

0L

08

06

010}

JouellTWSURJ]

(%)

186



TEST G2206

187



006 orB

v uonisod je spjoid simerodwa) [eONISA 90ZZD 15AL L9 2Ingiq
(s) 8wty

0cL 0€9 ovS oSy 09¢€ 02 087 06 0

— - 00F
— - 02*F
BIG -—--— |- — Oob?
/BE —-—
cée - — |- - 09}
g7 ———
¢Gl —-— - -1 0871
68 —-—
1474 1 1 | i 1 | _ 1 1 1 002

(ww) 6utrTag
MOTag aauejlst(Q

(QO) adn3yedadws

188



g uonisod 1e 9p1joid sinjeradwo) [BINIDA 90ZZO 1S3 "Y1 2InT1

(s) 8wty
006 08 02/ O0E9 OvG OSF O09E  0/2 08} 06 0
T I T T I T I I I 0
N e e
— - 09
i - o8
o - o07¥
_ - ozt
B - ovt
LBE —-—
262 — — |- - o9t
9rg ——
2Gy —-— - - o8t
68 —-—
1574 1 | | I 1 | | | | 002

(ww) 6urytal
MOTag 8JuelsiQg

(QO) 3aJdniledadwal

189



9 uonisod je 9ijord armerodwoy [INISA 907ZO 1S3L, "691 Indi

Am_ awrt |
006 OB 0cL OEQ 017491 0GbY 09t 0L¢c 0BY 06 0
| T T T T L T I | 0

— - 08

— - 00°%

= - 02?1
¢b9 - —
B1G ---— I - Ov7
LBE —-—
¢6c - — |- - 0971
gic ————
G} —--— |- - 087
68 ———
v ] I ! | 1 1 ! 1 1 002

(ww) 6urTTag
MoT8g 8aueastig

(30) adnijedadwa

190



006 018

d uonisod 1e 9jjord ainjeradwa) [BONISA 907D ISAL 0L 2T
(s) swt]

02L 0OEg ovg oSy 09t 042 0]} 06 0

- - oot
— - o2t
269 - —
BIG ---— | - ovy
LBE —-—
e6e - — | - og1
91e ——
25t —-— | - o8}
68 —-—
v ] | 1 { 1 | 1 1 1 ooc

(ww) Butrta)
MOT8g 8aajuelsti(g

(0.) 3dJnjedadwa]

Q

191



b1 - 1L ommeroduway soejIns 1o1a3ul SUlfia) 907z 1AL "ILI 28

(s) awry

006 018 0cL OES ovg 0Sy 09E 0Le 0871 06 0

Py ——
EL —--—
a1 —-—

- -1 021

— -{ OG?

= - os1

| -1 OFc

| -1 ove

— - 04E

|2}

i 1 1 1 1 { 1 1 1 00E

(QO) aJdnjeuadwsa

192



1som pue iseo :2injeradw9) sneyxyg 90zzO 15, ZL1 21ndi]
(s) swry

006 ot8 0cL 0ES ovs oSy 08E 0sL¢e 087 06 0 0
T T T T T T T T T

}SaM —-—
1se] ! 1 1 ] | | { 1 1 007

(30) aJdnjedadus]
193



YA - T s9Inje1adwia) 99eJInS I01ID)UE [[BA) 90720 1S3L "€L1 21ndig
(s) awrl
006 018 0cL 0EQ ()4 oG 0SE 0Le 081 06
I I I i I ] I I I
|r[-II:II:|I:|I.|I.IIHI\-II:II:\\-II;\ _ —
e~ T
J'lflll/ ||||||| |\ IIIII T —— I\.||||

PM ——
EM —--—
oM ——

M

ot

oc

0%

0S

08

0L

08

06

00t

(30) adniedadwa]

194



ZH LA ‘ZH TH 1d ‘1H :9su1 omjerodwa) 20ejIns [jem JONDIXD pUR [jem 101191%9 ySnoayl xn|) 189l 90770 1AL “pL1 2Ind1g

Amu sut]
006 018 0cL 0EQ oreg 01214 08t 0/c2 08} 06 0 0
— 07
l
B - OE QO
n Hqor @
o)}
~+
— —~Hos O
C
had
— — 09 =
=
~
3
AV
— - 0L —
o
(@)
— - 08
cH 14 ———
2H Xn[4 —--— |- + 06
TH 14 ———
TH xXnt4 1 1 ! | 1 | { ! | 007V

195



vH 1d YH ‘€H Ld ‘€H 9511 amjeroduwio) 90eJIns [jem J0119)X0 pue {{em Jo19)x2 YFnoiyy xnjj 183H 90770 15AL "SL1 InTiyg

(s) swrl
006 078 0cL OES ovs 0] 09€ 0Le 0871 06 0
S s e I A s T — T 0
——— -\(--2-.).‘\--),\.,\
b\,,z\.\/\./\-\.(:\..\/)\..\/.\ ST - OF
I_
— - OE OO
o 100 @
ol
+
- ~4o0s D
c
x
— -1 08 =
=
~
3
n
— -1 0L ~
3
— T 08
bPH 1Q ——
PH XNT4 —--— (- - 06
EH 10 —-—
£EH xXNT4 ] 1 ! 1 ! 1 1 1 | 0071

196



dg —--—
1SaM —-—

(s)

1S9M pue 1se9 ‘smojj 19jul pue ainssaid [enusIaIp UIqeD) 907TO 15AL "9/ 1 9InTi

awt |

0By

-———

- e e s e T S — e -

}se3

Oc’

or-

00’

oV

0c”

OE”

ov-

0S-

09°

oL°

08°

dd

(4403)

or-(S/EW) MOTH

197



SUOIBIIUDOUOD SBT ISneyxad pue uiqe) 907z 15AL "LL1 21T

(s) suwrt]
006 (0072] 0cL 0ES 0]4°] oGy 08€E 0lc 087 06 0
~e—_.r _ __r _ _ _r _ _ __*~— - — 1 - . Il —

°0 ux3 "3 -—
0J UIQey ---—
09 utqeg --—
°0 utgen

"0F

et

"GY

A

02

‘ec

"Ge

UOT3EJ3U32U0] Seg
198

(%)



006

0122

ayows Aq uonenuane W3 uiqe) 90zzO 1SAL gL 21ndi

0L

0€E9

014

(S)

auwt]

0014

09€

0Lc

081

06

0BE —--—
0/2 ——

ov?
(ww) 6Hutrral
Morag ajuelsig

ot

0c

0€

ov

0g

03

0L

08

06

0071

3ouR3IITWSULJ]

(%)

199



-

NIST-113A U.S. DEPARTMENT OF COMMERCE |'- PYBLICATION OR REPORT NUMBER
(REV. 3-90) NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY NISTIR 4663

2. PERFORMING ORGANIZATION REPORT NUMBER
BIBLIOGRAPHIC DATA SHEET

3. PUBLICATION DATE
September 1991

4. TITLE AND SUBTITLE
Model Study of Fire Environment in Aircraft Cabins Under Forced Ventilation Conditions -
Test Data

5. AUTHOR(S)

B.J. McCaffrey, W.D. Walton, W.J. Rinkinen

8. PERFORMING ORGANIZATION (IF JOINT OR OTHER THAN NIST, SEE lNSTRlﬁ‘IONS) 7. CONTRACT/GRANT NUMBER
U.S. DEPARTMENT OF COMMERCE

gﬂ'}gms;ﬁ:m MD 2%:939TAN°M°3 AND TECHNOLOAY 8. TYPE OF REPORT AND PERIOD COVERED

9. SPONSORING ORGANIZATION NAME AND COMPLETE ADDRESS (STREET, CITY, STATE, ZIP)
U.S. Federal Aviation Administration
International Airport, NJ 08405

10. SUPPLEMENTARY HNOTES

11. ABSTRACT (A 200-WORD OR LESS FACTUAL SUMMARY OF MOST SIGNIFICANT INFORMATION. |F DOCUMENT INCLUDES A SIGNIFICANT BIBLIOGRAPHY OR
UTERATURE SURVEY, MENTION IT HERE.)

This report contains 15 complete sets of test data from a series of experiments performed
in a reduced scale simulated aircraft cabin for the determination of the effects of
ventilation on the environment created by an interior fire. Measurements reported include
gas temperature and gas species concentrations in both the cabin and the ventilation
exhaust, light attenuation by smoke, and heat transfer to the walls and ceilings.
Experimental parameters include the effects of fire size, ventilation rate, and ceiling
vent position (central or near wall), the direction of ventilation (inlet at the ceiling,
exhaust at the floor and inlet at the floor, exhaust at the ceiling), and also the effects
of open exhaust hatches in the wall near the ceiling.

a

12. KEY WORDS (8 TO 12 ENTRIES; ALPHABETICAL ORDER; CAPITALIZE ONLY PROPER NAMES; AND SEPARATE KEY WORDS BY SEMICOLONS)
aircraft fires; compartment fires; fire growth; fire tests; room fires; toxicity; ventilation

13. AVAILABIUTY 14. NUMBER OF PRINTED PAGES
UNLIMITED
7 FOR OFFICIAL DISTRIBUTION. DO NOT RELEASE TO NATIONAL TECHNICAL INFORMATION SERVICE (NTIS).

ORDER FROM SUPERINTENDENT OF DOCUMENTS, U.S. GOVERNMENT PRINTING OFFICE, 1S. PRICE

WASHINGTON, DC 20402
ORDER FROM NATIONAL TECHNICAL INFORMATION SERVICE (NT1S), SPRINGFIELD, VA 22161,

ELECTRONIC FORM





