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Panuwat Nuaythong 2009: 3D-Simulation of ice forming by Computational Fluid
Dynamics Method. Master of Engineering (Mechanical Engineering), Major Field:
Mechanical Engineering, Department of Mechanical Engineering. Thesis Advisor:

Assistant Professor Kriengkrai Assawamartbunlue, Ph.D. 136 pages.

Ice Block Industry is the one of high energy industry. The reduction time is one factor
which can be save the process energy also. This study presents the imitation of 3d simulation of
ice forming by fluent package program. The physical data were collected for the most suitable
simulation. Then, experiment the change of boundary condition factor, the change of packaging
model and reduced the volume to '5 for save the energy process. The factors were considered by
3d simulation which estimated the time change variable by implicit method. The phase change
was defined to solidification problem which the accuracy of grid size is 0.5 cm and time step

size is 1 sec.

The comparison of the imitation and the experiment found that an average of value was
less than 1%. In case study of the packaging model found that the rectangular prism spent the
least time about 31 hours which the effective length is 16.15 m. In case study of volume
reduction which spent time less than half, found that the trigonal prism spent the least time
about 16 hours which the effective length is 14.74 m. According to the analyze of the results
found that the effective length investigates the time making an ice block. The packaging model
which spends the least time to forming is the effective length about 14-17 m. From this study
found that the trigonal prism and rectangular prism are the most appropriate model to from an

ice block.
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature

Air Temperature

Grid size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 K

Wall Temperature Constant 266.53 K

Wall Temperature Constant 275.5 K

Adjust Grid size

Is

334 kj/kg

Constant 0.001003 kg/ms

Constant 18.0152 kg/kgmol

273 k

274k

Piecewise-Polynomial

y = 4E-05x" + 0.0079x + 0.5582 (Liquidus)

y =-2E-07x" - 0.0588x +2.7619 (Solidus)

Piecewise-Polynomial

y=0.0018x" - 0.1337x +2.6766x" - 20.834x +4231.8 (Liquidus)
y= 0.0423x" - 0.6339x" + 55.808x + 1618.5 (Solidus)
Piecewise-Polynomial

y= -0.0001x" +0.0082x" - 0.2629x" + 0.8758x + 999.09 (Liquidus)
y=-0.0001x" - 0.0017x" + 0.0443x" - 0.6884x + 924.39 (Solidus)
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature
Air Temperature

Grid size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 K

Wall Temperature Constant 266.53 K

Wall Temperature Constant 275.5 K

0.5cm

Adjust time step size

334 kj/kg

Constant 0.001003 kg/ms

Constant 18.0152 kg/kgmol

273 k

274k

Piecewise-Polynomial

y= 4E-05x" + 0.0079x + 0.5582 (Liquidus)

y = -2E-07x" - 0.0588x +2.7619 (Solidus)

Piecewise-Polynomial

y=0.0018x" - 0.1337x" + 2.6766x - 20.834x + 4231.8 (Liquidus)
y= 0.0423x’ - 0.6339x" + 55.808x + 1618.5 (Solidus)
Piecewise-Polynomial

y= -0.0001x" + 0.0082x" - 0.2629% + 0.8758x + 999.09 (Liquidus)
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature
Air Temperature

Grid size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Density

298 k
Wall Temperature Constant 267.7 k
Wall Temperature Constant 275.04 k
0.5 cm
Is
334 kj/kg
Constant 0.001003 kg/ms
Constant 18.0152 kg/kgmol
273k
274 k
Piecewise-Polynomial
y = 4E-05x" + 0.0079x + 0.5582 (Liquidus)
= -2E-07x" - 0.0588x +2.7619 (Solidus)
Piecewise-Polynomial
y=0.0018x" - 0.1337x" +2.6766x - 20.834x + 4231.8 (Liquidus)
y= 0.0423x" - 0.6339x" + 55.808x + 1618.5 (Solidus)
Piecewise-Polynomial
y =-0.0001x" + 0.0082x" - 0.2629x" + 0.8758x + 999.09 (Liquidus)

y =-0.0001x" - 0.0017x" + 0.0443x" - 0.6884x + 924.39 (Solidus)
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature
Air Temperature
Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 k
Adjust Wall Temperature
Wall Temperature Constant 275 k
ls
334 kj/kg
Constant 0.001003 kg/ms
Constant 18.0152 kg/kgmol
273 k
274k
Piecewise-Polynomial
y = 4E-05x" + 0.0079x + 0.5582 (Liquidus)
=-2E-07x" - 0.0588x +2.7619 (Solidus)
Piecewise-Polynomial
y=0.0018x" - 0.1337x" +2.6766x - 20.834x + 4231.8 (Liquidus)
y = 0.0423x" - 0.6339x” + 55.808x + 1618.5 (Solidus)
Piecewise-Polynomial
y=-0.0001x" + 0.0082x" - 0.2629x" + 0.8758x + 999.09 (Liquidus)

y =-0.0001x" - 0.0017x" + 0.0443x" - 0.6884x + 924.39 (Solidus)
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature
Air Temperature

Grid size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 k
Wall Temperature Constant 266.38 k
Adjust Wall Temperature
0.5cm
ls
334 kj/kg
Constant 0.001003 kg/ms
Constant 18.0152 kg/kgmol
273 k
274k
Piecewise-Polynomial
y = 4E-05x" + 0.0079x + 0.5582 (Liquidus)
= -2E-07x"— 0.0588x +2.7619 (Solidus)
Piecewise-Polynomial
y=0.0018x" —0.1337x" +2.6766x — 20.834x + 4231.8 (Liquidus)
y= 0.0423x" — 0.6339x" + 55.808x + 1618.5 (Solidus)
Piecewise-Polynomial
y =-0.0001x" +0.0082x° — 0.2629x" + 0.8758x + 999.09 (Liquidus)

y =-0.0001x" —0.0017x" + 0.0443x" — 0.6884x + 924.39 (Solidus)
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Material Properties

Water Conditions Using in Fluent Program

Initial Temperature
Nacl Temperature

Air Temperature

Grid Size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 k

Wall Temperature Constant 266.38 k
Wall Temperature Constant 275.5 k

0.5 cm

Is

334 kj/kg

Constant 0.001003 kg/ms

Constant 18.0152 kg/kgmol

273 k

274k

Piecewise-Polynomial

y = 4E-05x" + 0.0079x + 0.5582 (Liquidus)
y =-2E-07x" - 0.0588x +2.7619 (Solidus)

Piecewise-Polynomial

y=0.0018x" - 0.1337x +2.6766x" - 20.834x +4231.8 (Liquidus)

y =0.0423x - 0.6339x" + 55.808x + 1618.5 (Solidus)

Piecewise-Polynomial

y=-0.0001x" + 0.0082x" - 0.2629x" + 0.8758x +999.09 (Liquidus)
y=-0.0001x" - 0.0017x" + 0.0443x" - 0.6884x + 924.39 (Solidus)
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[

Model _Cylinder
FLUENT 6.1 (3d, segregated, lam, unsteady)
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Model_Prism3

FLUENT 6.1 (3d, segregated, lam, unsteady)
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Temperature
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Model_Prism8DecreaseVolume1/2

FLUENT 6.1 (3d, segregated, lam, unsteady)
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H ' J & < o
MINWNHINT A1 Heat capacity U8dU1, HUULAZUINSIA

Heat Capacity Of Fresh Water Heat Capacity Of Ice Heat Capacity Of Sea Water

Temperature Btu/IbF Temperature Btu/IbF Temperature Btu/IbF

(degrees F) (degrees F) (degrees F)
32 1.007 -50 0.400 30 0.936
40 1.004 -40 0.413 40 0.935
50 1.001 -30 0.426 50 0.934
60 1.000 -20 0.438 60 0.932
70 0.999 -10 0.451 70 0.931
80 0.998 0 0.464 80 0.930
90 0.998 10 0.476 90 0.928
100 0.998 20 0.489 100 0.927
110 0.998 30 0.502

120 0.998
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Y ' J & g kS
MINWNHINT 12 Thermal conductivity Y9311, WIVILDSUINSLD

Thermal Conductivity Of Thermal Conductivity Of Ice Thermal Conductivity Of

Fresh Water Sea Water

Temperature Btu, in/ Temperature Btu, in/ Temperature Btu, in/

(degrees F) (h ftzF) (degrees F) (h ftzF) (degrees F) (h ftzF)
32 3.932 -50 18.754 30 3.890
40 3.979 -40 18.347 40 3.950
50 4.037 -30 17.939 50 4.010
60 4.037 -20 17.531 60 4.070
70 4.154 -10 17.123 70 4.130
80 4.212 0 16.715 80 4.190
90 4.271 10 16.308 90 4.250
100 4.329 20 15.900 100 4.310
110 4.387 30 15.492

120 4.446
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Y ' o & a kS
MS19WUINTA N3 A1 Saturated vapor pressure UDIUT, UIUILAS UINSL]

Saturated Vapor Pressure of Saturated Vapor Pressure Saturated Vapor Pressure of
Fresh Water of Ice Sea Water
Temperature ~ Pounds per Temperature ~ Pounds per Temperature Pounds per
(degrees F)  square inch (degrees F)  square inch (degrees F) square inch
32 0.089 -50 0.001 30 0.079
40 0.122 -40 0.002 40 0.115
50 0.178 -30 0.003 50 0.167
60 0.256 -20 0.006 60 0.242
70 0.363 -10 0.011 70 0.351
80 0.507 0 0.019 80 0.509
90 0.698 10 0.031 90 0.700
100 0.950 20 0.051 100 0.950

30 0.081
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H ' g & a kS
MINWNHINT N4 A Viscosity UDUT, UUILDSHINSLD

Saturated Vapor Pressure of Fresh Water Saturated Vapor Pressure of Sea Water
Temperature Centipoises Temperature Centipoises
(degrees F) (degrees F)

32 1.770 30 1.880
40 1.540 40 1.610
50 1.304 50 1.400
60 1.122 60 1.210
70 0.974 70 1.060
80 0.858 80 0.920
90 0.763 90 0.815
100 0.682 100 0.730
110 0.616

120 0.558

H 1 EZ ] (% . .. 1< ]
ﬂ1§1QN‘H3ﬂﬁ ns ﬂ"IiLL‘]Jﬁ\ﬁ’il!’Jflﬂﬂ!ﬁilﬂ@ﬁnﬂﬂu@ﬂ’ﬂﬂﬂi]kl(Unlte British) L‘]Juﬂl!')fl!,f’]f’ful’f) (S1

Unit)
Properties British unit to SI unit Multiply
Density Lb/ft kg/m’ 1.601 846e+01
Viscosity (Dynamic) Centipoises (cP) Pas 1.0e-03
Thermal Conductivity Btu,, in/(h ft’F) w/m-k 1.441314e-01

Cp Btu/IbF ikgK 4.18¢+03
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MINWUINT V1 519aID8AINT091D IAQAIN NI Comark 31 C8510 - 10 channels Printing

Thermometer Type K or PST

117

Properties

Comark C8510 -10 Channels Printing

Thermometer

Measurement System :

Sensor / Probes : Type K:
PST:

Range of instrument Type K:

(Maximum 1999.9 on PST:

LCD):

Scale:

System Accuracy (PST):

Instrument Accuracy (Type K):

Characterisation Error (Type K):

Interchannel offset (Type K):

Temperature Coefficient: Type K:

PST:
Cold Junction offset (Type K):
CJC Characterising Error (Type K):
Repeatability (Type K):
Hysteresis (Type K):

Warm up time to Full Specification:

Dual Slope Integration A-D Converter under

Microprocessor control with Auto Zero

Use with 10 Type K thermocouples with sub

miniature plugs

Use with 10 Precision Semi-Conductor
Technology (PST) sensors with sub-
miniature plugs

-100 °C to +1300 °C

-40°C to+110°C

°C or 'F switchable

+0.5 °C between -20 'C and +70 'C

+1.5°C full range (worst case)

+0.2'C ofreading +0.2 'C

+0.2°C of reading +0.5 °F

+0.2°C

+0.2°C

Not greater than +0.05 ‘c/'c
+0.05 'C/'C

+0.2°C (worst case)

+0.5°C (over range 0-40 0C)

+0.1°C (worst case)

+0.1°C

5 minute with instrument in a stable ambient

temperature
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Properties

Comark C8510 -10 Channels Printing

Thermometer

Response to full accuracy:

Open Circuit/ Broken Sensor or Thermocouple:

Print Time Interval:

Series Mode Rejection:
Common Mode Rejection:
Interchannel Relay Isolation:
Common Mode Voltage from
Mains Earth:

Reading Rate:

Time and Date:

Time Accuracy:

Ambient Operating Conditions:

Ambient Storage Conditions:
Internal Battery:

Low Battery Warning:
Battery Life:

Data Retention:

Will Battery recover at 0 °c:

Typically 2 seconds
1---.- OnLCD display
---- on printout
15 to 60 seconds

1 to 60 minutes

52 dB at 50 Hz

158 dB at 50 Hz

50 V peak, non-cumulative

100 V peak

2 readings per second

Hours, minutes, seconds

Seconds ignored for print time over 1 minute
Day, month, year including change for leap
year.

+10 seconds per week

0°Cto40'C

20 % to 80% RH (Non condensing)
-10°Cto+70°C

8 volt lead acid

4 decimal points (.....) on LCD display

See Section 5

100 hours

Yes
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Properties Comark C8510 -10 Channels Printing
Thermometer
External Power Supply: 185-265 V a.c., 50-60 Hz

Maximum Consumption:

Mains Supply Fuse, 20 x 5 mm:

Internal battery fuse:
Will Instrument recover after Mains
Disturbance:

Dimensions:

Weight:

EMC:

Other Specification:

95-130 V a.c., 50-60 Hz

I5W

160 mAT (anti-surge) for 185-265 V input
250 mAT (anti-surge) for 95-130 V input

3 AF (quick blow) Buss ATC

Yes

Length (handle forwards): 315 mm
Width: 310 mm
Height: 110 mm
48 Kg

Emission — EN 50081 - 1

No emissions above EN 55 022 Class B limits
Immunity — EN 50082 — 1

Performance to Criterion C

Conforms of BS EN 61010-1 : 1993
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Y s 9 v o J 1 a
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Aunarlumsneasai 1

nm chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
13.20 21.1 -3.3 26.2 24.0 21.4 20.7 21.2 21.4 22.7 20.6
14.20 7.5 -34 6 4.7 4.3 4.3 4.4 4.1 4.5 3.7
15.20 3.9 -4 1.9 2.8 35 3.9 3.1 2.3 3.1 1.8
16.20 2.9 -4.6 1.2 1.6 24 2.7 2 1.3 1.9 0.5
17.20 24 -52 1 1.1 1.9 1.6 1.5 0.7 1.4 -0.4
18.20 3.6 -3.1 0.9 1.1 1.7 1.1 1.3 0.2 1.2 -0.4
19.20 5.8 -2.3 0.9 1 1.4 1 1.2 0.2 1.1 -0.2
20.20 54 -1.6 0.9 1 1.3 0.9 1.1 0.3 1 0

21.20 4.7 -0.8 0.9 0.9 1 0.8 0.9 0.3 0.9 0.2
22.20 3.8 -1.6 0.8 0.7 0.9 0.7 0.8 0.1 0.8 -0.2
23.20 3.5 -2.8 0.8 0.7 0.8 0.7 0.8 -0.3 0.8 -0.7
00.20 32 -3.7 0.9 0.9 0.9 0.7 0.9 -0.7 0.8 -1.2
01.20 2.8 -4.7 0.7 0.7 0.7 0.7 0.7 -1.3 0.7 -1.9
02.20 2.6 -5.4 0.8 0.7 0.7 0.7 0.7 -1.9 0.7 2.4
03.20 24 -6 0.9 0.8 0.7 0.7 0.7 2.3 0.7 2.8
04.20 2.1 -6.6 0.7 0.7 0.7 0.6 0.7 -2.9 0.7 -3.3
05.20 1.9 -7.1 0.7 0.7 0.7 0.6 0.7 -3.5 0.7 -3.8
06.20 1.9 -7.5 0.7 0.7 0.7 0.7 0.7 -4 0.7 -4.2
07.20 1.8 -1.7 0.7 0.7 0.7 0.7 0.7 -4.4 0.7 -4.6
08.20 1.6 7.6 0.7 0.6 0.7 0.6 0.7 -4.6 0.7 -4.7
09.20 1.5 -8 0.7 0.7 0.7 0.6 0.7 -5 0.7 -5

10.20 1.8 -5.8 0.7 0.7 0.7 0.7 0.7 -4.1 0.7 -3.9
11.20 1.8 -5.1 0.7 0.7 0.7 0.7 0.7 -3.4 0.7 -3.2
12.20 1.8 -5.6 0.7 0.7 0.7 0.7 0.7 -3.7 0.7 -3.6
13.20 1.7 -6 0.7 0.7 0.7 0.7 0.7 -4.2 0.7 -4

14.20 1.6 -4.8 0.7 0.7 0.7 0.6 0.7 -3.5 0.7 -3.2
15.20 1.6 -5.2 0.7 0.5 0.7 0.6 0.7 -3.7 0.7 -3.5
16.20 1.5 -5.9 0.7 0.4 0.7 0.6 0.7 -4.2 0.7 -3.9
17.20 1.4 -6.3 0.7 0.4 0.7 0.7 0.7 -4.6 0.7 -4.2




MS1WUINT Al (99)
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nm chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
18.20 1.4 -6.1 0.6 0.2 0.6 0.7 0.7 -4.7 0.6 -3.9
19.20 1.7 -4.5 0.6 0.2 0.5 0.7 0.7 -3.8 0.6 -3.1
20.20 2 2.4 0.7 0.3 0.5 0.6 0.7 -2.5 0.5 -2
21.2 2.3 -1.6 0.7 0.3 0.4 0.6 0.7 -1.7 0.6 -1.3
222 2.3 -2.8 0.6 0.5 0.4 0.5 0.7 -2 0.5 -1.7
232 3.8 -2.8 0.5 0.3 0.3 0.4 0.6 -2.1 0.4 -1.9
0.2 33 -3.6 0.5 0.3 0.4 0.5 0.6 2.7 0.5 -2.4
1.2 2.7 -4.6 0.3 0.1 0.3 0.3 0.5 -3.5 0.3 -3.1
22 2.4 -5.3 0.3 -0.1 0.1 0.3 0.3 -4.1 0.3 -3.7
3.2 2.1 -6 0.1 -0.3 0 0.1 0.2 -4.8 0.1 -4.3
4.2 1.8 -6.5 0 -0.4 -0.1 0 0 -5.2 0 -4.7
5.2 1.4 7.1 -0.3 -0.7 -0.4 -0.3 -0.3 -5.9 -0.2 -5.1
6.2 1.2 -7.6 -0.4 -0.9 -0.6 -0.4 -0.7 -6.4 -0.4 -5.6
7.2 1.4 -1.7 -0.7 -1.2 -0.8 -0.7 -1 -6.8 -0.6 -5.9
8.2 1.6 -6.1 -0.6 -1.1 -0.8 -0.8 -1.2 -5.6 -0.5 -4.7
9.2 1.5 -5.5 -0.7 -1.1 -0.8 -0.9 -1.3 -5.2 -0.6 -4.4
10.2 1.5 -5 -0.6 -1 -0.8 -0.9 -1.3 -4.5 -0.6 -3.8
11.2 1.4 -5.5 -0.6 -1 -0.8 -1 -1.4 -4.8 -0.6 -4.1
12.2 1.2 -6 -0.8 -1.2 -0.9 -1.2 -1.6 -5.2 -0.8 -4.5
13.2 1.4 -6.4 -0.9 -1.3 -1.1 -1.3 -2 -5.6 -0.8 -4.9
14.2 1.1 -7 -1.1 -1.6 -1.3 -1.7 -2.4 -6.2 -1.1 -54
15.2 0.8 1.5 -1.3 -1.8 -1.6 2.1 -2.9 -6.7 -1.3 -5.8
16.2 1.1 -7.9 -1.6 -2 -1.8 -2.6 -3.4 -7.1 -1.5 -6.1
17.2 0.7 -8.4 -1.9 -24 -2.2 -3.3 -4.1 -7.6 -1.9 -6.6




MS1WUINT Al (99)
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nm chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
18.2 1 -6.6 -1.9 -2.5 -2.4 -3.9 -4.6 -7 -2.1 -5.6
19.2 1.4 -4.8 -1.1 -1.8 2.2 -4.3 -4.3 -5.5 -1.8 -4.4
20.2 1.5 -3.7 -0.7 -1.4 -2.1 -4.6 -3.7 -4.4 -1.7 -3.6
21.2 1.8 -2.7 -0.4 -1.1 -2.1 -4.6 -3.2 -3.6 -1.6 -2.9
222 1.9 -34 -0.4 -0.9 2.1 -4.4 -2.8 -3.2 -1.6 -2.8
23.2 1.7 -4.4 -0.8 -1.3 -2.5 -4.1 -2.9 -4 -2 -3.7
0.2 1.5 -4.9 -1.2 -1.7 -3 -4.1 -3.3 -4.4 -2.5 -4.2
1.2 1.1 -5.4 -1.5 2.2 -3.6 -4.4 -3.9 -5 -32 -4.7
2.2 0.7 -6 -1.9 -2.7 -4.2 -4.7 -4.4 -5.6 -4 -53
3.2 0.3 -6.8 2.4 -3.6 -5 -5.2 -5.1 -6.3 -4.8 -6.1
4.2 0.1 -7.3 -3.1 -4.5 -5.6 -5.6 -5.8 -6.8 -5.5 -6.7
5.2 -0.2 -7.8 -4 -5.6 -6.3 -6.3 -6.4 -7.4 -6.2 -7.2
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Aunarlumsneanai 2

nm chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
09.22 20.15 -2.5 24.0 214 19.7 17.88 18.4 16.54  19.12 20.1
10.22 11.8 -2.6 8.6 7.6 6.4 4.7 5.4 33 5.0 6.3
11.22 5.7 -3.3 29 34 3.5 4.1 3.5 1.7 3.8 3.5
12.22 4.1 -4.0 1.4 1.9 22 33 22 0.3 2.7 22
13.22 34 -4.6 1.0 1.2 1.5 1.7 1.5 -0.7 2.1 1.5
14.22 3.0 -5.1 0.9 1.0 1.2 1.3 1.2 -1.5 1.9 1.2
15.22 2.8 -5.6 1.0 1.0 1.3 1.1 1.2 -2.1 1.6 1.2
16.22 2.6 -6.1 0.8 0.9 1.1 0.9 1.0 -2.9 1.2 0.9
17.22 2.4 -6.5 0.9 0.9 0.9 0.9 0.9 -3.5 1.1 0.8
18.22 2.7 -6.6 0.8 0.9 0.8 0.8 0.9 -3.2 1.0 0.9
19.22 3.6 -6.2 0.7 0.7 0.7 0.7 0.7 -2.2 0.8 0.7
20.22 4.0 -5.6 1.0 0.8 0.8 0.8 0.9 -1.4 1.0 0.9
21.22 3.9 -5.2 0.8 0.7 0.7 0.7 0.8 -1.1 0.9 0.8
22.22 3.7 -2.8 0.8 0.7 0.7 0.7 0.8 -1.6 0.9 0.8
23.22 34 -3.7 0.8 0.8 0.7 0.7 0.8 2.4 0.9 0.8
00.22 3.0 -4.4 0.7 0.7 0.7 0.7 0.7 -2.9 0.8 0.7
01.22 2.7 -5.0 0.7 0.7 0.7 0.7 0.7 -3.4 0.8 0.7
02.22 2.5 -5.6 0.7 0.7 0.7 0.7 0.7 -3.9 0.7 0.7
03.22 22 -6.3 0.7 0.7 0.7 0.7 0.7 -4.5 0.7 0.7
04.22 2.2 -6.7 0.5 0.7 0.7 0.7 0.7 -5.0 0.8 0.8
05.22 1.9 =73 0.1 0.7 0.7 0.7 0.7 -5.6 0.7 0.7
06.22 1.9 7.8 -0.2 0.7 0.7 0.7 0.7 -6.0 0.7 0.7
07.22 1.7 -8.3 -0.6 0.7 0.7 0.7 0.7 -6.6 0.7 0.7
08.22 1.9 -6.5 -0.6 0.6 0.6 0.7 0.7 -5.6 0.7 0.7
09.22 2.0 -4.4 -0.4 0.5 0.5 0.7 0.7 -3.9 0.7 0.7
10.22 2.1 -4.4 -0.3 0.5 0.5 0.7 0.7 -3.6 0.7 0.7
11.22 2.1 -4.9 -0.5 0.3 0.4 0.7 0.7 -4.0 0.7 0.7
12.22 2.0 -5.6 -0.8 0.2 0.3 0.6 0.7 -4.6 0.7 0.7




MSWUINT A2 (9D)
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nm chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
13.22 1.9 -6.1 -1.0 0.0 0.1 0.6 0.7 -5.1 0.7 0.7
14.22 1.9 -6.6 -1.2 -0.2 0.0 0.4 0.6 -5.6 0.5 0.7
15.22 1.9 -7.0 -1.5 -0.4 -0.2 0.4 0.5 -6.0 0.5 0.7
16.22 1.9 -1.5 -1.7 -0.5 -0.4 0.3 0.5 -6.4 0.3 0.7
17.22 1.9 -7.9 -2.0 -0.8 -0.5 0.0 -0.1 -6.9 0.1 0.7
18.22 1.9 -7.9 -2.0 -0.8 -0.7 -0.1 -0.4 -6.8 0.0 0.7
19.22 2.1 -7.5 -1.6 -0.8 -0.7 -0.3 -0.6 -6.0 -0.1 0.5
20.22 2.7 =12 -0.5 -0.4 -0.5 -0.4 -0.6 -4.5 -0.1 0.4
21.22 2.9 -7.0 -0.2 -0.2 -0.4 -0.5 -0.6 -3.6 -0.1 0.4
22.22 3.1 2.2 -0.2 0.0 -0.1 -0.4 -0.4 -2.0 0.0 0.4
23.22 4.1 -3.0 -0.4 -0.1 -0.1 -0.2 0.2 -2.6 0.1 0.4
00.22 5.0 -3.0 -0.4 -0.1 -0.1 -0.2 -0.3 -24 0.1 0.4
01.22 4.7 -3.7 -0.6 -0.1 -0.1 -0.2 -0.4 -3.0 0.1 0.4
02.22 3.9 -4.6 -1.0 -0.4 -0.4 -0.4 -0.7 -3.9 -0.1 0.3
03.22 3.2 -5.2 -1.4 -0.8 -0.7 -0.7 -1.0 -4.5 -0.3 0.2
04.22 2.6 -6.0 -1.8 -1.0 -0.9 -1.0 -1.4 -5.2 -0.6 0.0
05.22 2.0 -6.6 -2.2 -1.4 -1.3 -1.4 -2.0 -59 -0.9 -0.3
06.22 1.7 7.1 -2.5 -1.6 -1.5 -1.7 2.4 -6.4 -1.1 -0.4
07.22 1.5 -1.4 -2.8 -1.8 -1.8 -2.2 -2.8 -6.9 -1.3 -0.7
08.22 1.8 -5.8 -2.5 -1.8 -1.7 2.5 -3.1 -5.7 -1.4 -0.7
09.22 1.5 -5.8 -2.4 -1.7 -1.6 -2.8 -3.1 -5.5 -1.4 -0.8
10.22 L.5 -6.2 -24 -1.8 -1.8 -3.1 -3.2 -5.8 -1.5 -0.9
11.22 1.5 -6.7 -2.7 -2.0 -2.0 -3.6 -3.6 -6.2 -1.7 -1.0
12.22 1.2 =12 -3.0 -2.3 2.4 -4.2 -4.1 -6.7 -2.0 -1.4
13.22 1.1 -1.7 -3.3 -2.6 -2.8 -5.0 -4.8 =72 -2.8 -2.0
14.22 0.9 -8.1 -3.7 -3.0 -3.6 -5.8 -5.6 -7.7 - -2.8
15.22 1.0 -7.9 -4.0 -3.5 -5.0 -6.5 -6.3 -7.8 - -4.6
16.22 1.1 -6.1 -3.6 -3.9 -5.8 -6.8 -6.6 -6.4 - -5.7




MSWUINT A2 (9D)
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nm chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
17.22 1.1 -6.2 -3.4 -4.3 -5.9 -6.6 -6.2 -6.1 - -5.9
18.22 1.1 -6.3 -3.6 -4.8 -6.0 -6.4 -6.1 -6.2 - -6.0
19.22 1.8 -6.2 -2.8 -4.8 -5.8 -6.4 -6.0 -4.9 - -5.9
20.22 2.7 -5.9 -1.7 -4.0 -4.9 -6.0 -4.9 -3.5 - -5.0
21.22 2.8 -5.8 -1.4 -3.3 -4.2 -5.6 -4.1 -2.8 - -4.4
2222 3.0 -3.1 -1.5 -2.8 -3.4 -4.7 -3.2 -2.8 - -3.6
23.22 2.7 -4.6 -2.4 -3.1 -3.5 -4.3 -33 -4.1 - -34
00.22 2.0 -6.0 -3.4 -3.8 -4.2 -4.6 -4.2 -5.5 - -4.0
01.22 1.5 -7.0 -4.4 -4.7 -4.9 -5.1 -5.1 -6.5 - -4.8
02.22 1.0 -7.8 -5.4 -5.6 -5.9 -5.7 -6.0 =73 - -5.6
03.22 1.4 -6.8 -6.0 -6.4 -6.5 -6.4 -6.8 -7.0 - -6.4
04.22 33 -4.9 -5.1 -6.0 -6.1 -6.4 -6.3 -4.9 - -6.3
05.22 4.0 -5.6 -5.0 -5.6 -5.7 -6.0 -5.6 -5.3 - -5.7
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Aunarlumsnaasan 3

| chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
21.21 21.1 -4.3 26.2 24.0 214 19.7 222 224 22.7 22.6
22.21 12.2 -2.0 8.0 6.8 43 4.6 4.1 4.1 4.7 4.2
23.21 6.1 -3.3 23 3.1 35 3.8 3.1 3.1 32 3.1
00.21 3.0 -4.0 1.3 1.7 2.3 33 1.9 1.9 1.9 1.9
01.21 2.0 -4.8 1.1 1.4 1.7 2.7 1.4 1.3 1.4 1.4
02.21 1.4 -5.2 1.0 1.2 1.3 1.5 1.1 0.8 1.1 1.1
03.21 1.0 -5.7 0.9 1.2 1.3 1.3 1.1 0.7 1.1 1.0
04.21 0.7 -6.4 0.8 1.1 1.1 1.1 1.0 -0.1 0.9 0.9
05.21 0.5 -6.2 0.8 1.1 1.0 1.0 0.9 -0.8 0.9 0.8
06.21 0.5 -6.4 0.8 1.0 0.9 0.8 0.9 -1.2 0.9 0.7
07.21 0.3 -6.7 0.7 0.8 0.8 0.7 0.8 -1.7 0.8 0.7
08.21 0.2 -6.8 0.7 0.7 0.7 0.7 0.8 -2.1 0.8 0.7
09.21 0.2 -6.8 0.7 0.7 0.7 0.7 0.8 -2.5 0.8 0.3
10.21 0.3 -6.9 0.7 0.6 0.7 0.7 0.7 -2.8 0.7 0.0
11.21 0.3 -6.9 0.8 0.6 0.7 0.7 0.8 -3.0 0.8 -0.2
12.21 0.3 -7.3 0.7 0.5 0.7 0.7 0.7 -3.5 0.7 -0.6
13.21 0.3 -7.3 0.8 0.6 0.7 0.7 0.7 -3.8 0.7 -0.8
14.21 0.3 -7.6 0.9 0.7 0.8 0.7 0.8 -4.1 0.8 -1.1
15.21 0.3 -8.1 0.8 0.7 0.7 0.7 0.7 -4.7 0.7 -1.5
16.21 0.6 -1.7 1.0 1.0 0.9 0.9 0.9 -4.7 0.9 -1.6
17.21 0.4 7.5 0.8 0.9 0.7 0.7 0.7 -4.8 0.7 -1.8
18.21 0.5 -6.9 0.9 1.1 0.8 0.8 0.8 -4.3 0.9 -1.6
19.21 0.9 -6.0 0.9 1.2 0.8 0.8 0.8 -3.7 0.9 -1.2
20.21 1.3 -4.4 0.9 1.1 0.8 0.7 0.8 -2.6 0.8 -0.8
21.21 1.9 -3.2 0.7 1.0 0.7 0.7 0.7 -1.6 0.7 -0.4
22.21 2.1 -1.5 0.7 0.9 0.7 0.7 0.7 -1.1 0.7 -0.2
23.21 2.3 -34 0.8 0.9 0.7 0.7 0.8 -1.9 0.8 -0.4
00.21 3.5 -4.4 0.7 0.8 0.7 0.7 0.7 -2.8 0.7 -1.1




MIINUIND A3 (AD)
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I chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
01.21 3.0 -5.6 0.7 0.8 0.7 0.7 0.7 -3.8 0.7 -1.6
02.21 2.2 -6.0 0.7 0.8 0.7 0.7 0.7 -4.4 0.7 -2.0
03.21 1.3 -6.3 0.7 0.7 0.6 0.6 0.6 -4.7 0.6 2.2
04.21 0.7 -6.7 0.7 0.7 0.6 0.6 0.6 -5.1 0.7 2.4
05.21 0.3 -6.4 0.7 0.7 0.6 0.5 0.6 -5.1 0.6 -2.5
06.21 0.2 -6.8 0.6 0.7 0.5 0.5 0.6 -5.4 0.6 2.7
07.21 0.0 -7.1 0.6 0.6 0.5 0.4 0.5 -5.7 0.5 -2.9
08.21 -0.1 -6.9 0.6 0.5 0.5 0.4 0.5 -5.9 0.6 -3.0
09.21 0.2 =12 0.6 0.3 0.5 0.3 0.6 -6.1 0.6 -32
10.21 0.2 7.6 0.7 0.3 0.6 0.4 0.6 -6.4 0.7 -3.3
11.21 0.2 -7.6 0.7 0.3 0.6 0.3 0.6 -6.5 0.7 -3.5
12.21 0.3 -7.6 0.7 0.4 0.6 0.3 0.3 -6.7 0.7 -3.6
13.21 0.3 -1.7 0.8 0.6 0.6 0.0 -0.3 -6.8 0.6 -3.7
14.21 0.3 -7.9 0.7 0.6 0.5 -0.7 -1.2 =12 0.4 -4.0
15.21 0.4 -8.0 0.8 0.7 0.3 -1.7 -2.1 -1.3 0.3 -4.2
16.21 0.6 -7.4 0.7 0.7 0.1 -3.2 -3.0 -7.1 0.0 -4.2
17.21 0.5 -7.0 0.6 0.7 -0.6 -4.6 -3.8 -6.8 -0.9 -4.3
18.21 0.5 -6.1 0.4 0.5 -2.0 -5.4 -4.4 -6.4 -2.0 -4.4
19.21 0.6 -5.3 0.2 -0.2 -3.9 -5.8 -4.9 -5.9 -3.9 -4.8
20.21 0.9 -3.6 0.0 -1.4 -5.1 -6.0 -5.0 -4.7 -4.4 -4.5
21.21 2.7 -4.8 0.0 -1.8 -5.0 -5.8 -4.3 -3.0 -4.0 -3.5
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Aunarlumsnaasan 4

o chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
00.24 12.6 -3.3 18.4 16.1 12.6 10.7 13.7 13.8 14.2 13.9
01.24 54 -4.0 4.7 4.2 3.9 4.1 3.8 3.8 3.9 3.9
02.24 1.5 -4.8 1.5 2.2 2.7 33 2.3 2.3 2.3 23
03.24 0.5 -5.4 1.0 1.3 1.7 2.4 1.4 1.1 1.4 1.4
04.24 -0.1 -5.9 0.7 1.0 1.1 1.9 0.9 0.7 1.0 0.9
05.24 -0.4 -5.9 0.6 0.8 1.0 1.1 0.7 0.0 0.7 0.7
06.24 -0.7 -5.6 0.6 0.7 0.8 1.0 0.7 -0.5 0.7 0.7
07.24 -0.6 -6.1 0.6 0.6 0.8 0.8 0.7 -1.0 0.7 0.7
08.24 -0.7 -6.4 0.7 0.6 0.8 0.8 0.7 -1.4 0.7 0.7
09.24 -0.7 -6.1 0.7 0.5 0.9 0.7 0.7 -1.7 0.8 0.7
10.24 -0.4 -6.5 0.7 0.3 0.7 0.7 0.7 -2.1 0.7 0.7
11.24 0.1 -6.2 0.8 0.6 0.9 0.8 0.8 -2.2 0.9 0.8
12.24 0.3 -6.2 0.8 0.6 0.8 0.7 0.8 -2.4 0.8 0.7
13.24 -0.2 -6.1 0.8 0.7 0.8 0.8 0.8 -3.6 0.9 0.8
14.24 -0.4 -6.5 0.9 0.9 0.9 0.9 0.9 -2.9 0.9 0.9
15.24 -0.3 -7.1 0.9 0.9 0.8 0.8 0.9 -3.5 0.9 0.8
16.24 -0.8 -7.7 0.8 0.9 0.8 0.8 0.8 -4.0 0.8 0.6
17.24 0.0 -7.9 1.0 1.1 0.9 0.9 0.9 -4.4 0.9 0.3
18.24 -0.3 7.0 1.0 1.1 0.9 0.9 0.9 -4.0 0.9 0.2
19.24 0.7 -5.7 0.9 1.2 0.8 0.9 0.9 -3.3 0.9 0.1
20.24 1.1 -3.8 0.8 1.1 0.7 0.8 0.8 2.4 0.8 0.1
21.24 3.1 -1.5 0.8 1.1 0.7 0.7 0.7 -1.0 0.8 0.3
22.24 3.1 -1.2 0.7 0.9 0.7 0.7 0.7 -0.4 0.7 0.4
23.24 2.8 -2.5 0.7 0.8 0.7 0.7 0.7 -1.1 0.7 0.3
00.24 4.0 -3.6 0.8 0.9 0.7 0.7 0.7 -2.0 0.7 0.2
01.24 2.8 -4.4 0.7 0.8 0.7 0.7 0.7 2.7 0.7 0.0
02.24 1.4 -4.9 0.7 0.8 0.7 0.7 0.7 -3.2 0.7 -0.4
03.24 0.4 -53 0.7 0.8 0.7 0.7 0.7 -3.5 0.7 -0.4
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nm chl ch2 ch3 ch4 chS ch6 ch7 ch8 ch9 ch0
04.24 0.2 -5.8 0.7 0.8 0.6 0.6 0.7 -4.00 0.7 -0.8
05.24 -0.3 -5.6 0.7 0.7 0.6 0.6 0.7 -4.1 0.7 -0.8
06.24 -0.4 -5.8 0.7 0.8 0.7 0.6 0.7 -4.2 0.7 -0.9
07.24 -0.9 -6.3 0.6 0.6 0.5 0.5 0.5 -4.5 0.5 -1.2
08.24 -0.8 -6.9 0.5 0.4 0.5 0.4 0.5 -5.1 0.5 -1.5
09.24 -1.0 -6.7 0.7 0.4 0.6 0.6 0.7 -5.1 0.6 -1.5
10.24 -1.2 -7.0 0.7 0.4 0.7 0.6 0.7 -5.3 0.7 -1.6
11.24 -0.9 -14 0.7 0.5 0.7 0.6 0.7 -5.8 0.7 -1.8
12.24 -1.0 7.6 0.7 0.4 0.6 0.6 0.7 -6.0 0.7 -2.0
13.24 -1.3 -8.0 0.7 0.5 0.7 0.6 0.7 -6.4 0.7 2.2
14.24 -1.3 -8.4 0.8 0.7 0.7 0.6 0.8 -6.8 0.7 -2.4
15.24 -1.5 -8.9 0.8 0.7 0.7 0.4 0.7 -7.2 0.8 -2.7
16.24 -1.3 -8.9 0.9 0.8 0.7 0.3 0.7 -7.6 0.8 -3.0
17.24 -1.0 -8.9 0.8 1.0 0.7 0.0 0.4 -1.7 0.8 -3.2
18.24 -1.3 -8.2 0.8 1.0 0.7 -0.4 0.0 1.5 0.7 -3.2
19.24 -0.5 -7.3 0.7 0.9 0.6 -0.8 -0.8 -6.6 0.7 -2.8
20.24 0.2 -6.1 0.7 0.9 0.6 -1.0 -1.2 -5.5 0.7 -2.3
21.24 0.7 -4.8 0.8 1.0 0.7 -1.2 -1.2 -4.1 0.7 -1.7
22.24 0.8 -2.8 0.7 0.9 0.5 -1.4 -1.2 -2.8 0.6 -1.2
23.24 0.4 -4.0 0.7 0.8 0.4 -1.4 -1.1 -3.3 0.5 -1.4
00.24 -0.1 -5.0 0.6 0.7 0.3 -1.6 -1.4 -4.3 0.4 -1.9
01.24 0.8 -5.2 0.6 0.7 0.2 -2.0 -1.8 -4.4 0.3 -2.1
02.24 1.6 -5.6 0.5 0.7 0.0 2.4 -2.3 -4.9 0.2 2.4
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| chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
04.59 16.2 -4.6 28.6 26.1 233 21.8 24.1 243 25.0 24.4
05.59 8.9 -5.0 7.0 54 4.1 4.4 39 3.8 4.1 3.9

06.59 3.5 -5.8 1.9 2.3 3.0 34 2.7 24 2.8 2.7

07.59 2.7 -6.3 0.9 0.8 1.7 2.4 1.4 0.8 1.4 1.4
08.59 2.7 -6.0 0.8 0.5 1.3 2.1 1.1 0.3 1.1 1.1

09.59 2.7 -5.1 0.9 0.6 1.3 1.5 1.1 -0.1 1.1 1.0
10.59 2.2 -5.2 0.8 0.3 1.2 1.1 0.9 -0.5 0.9 0.9

11.59 2.1 -5.5 0.9 0.7 1.1 1.1 1.1 -0.9 1.0 1.0
12.59 1.9 -6.1 0.9 0.8 1.0 1.0 1.0 -1.6 1.0 1.0
13.59 1.9 -6.8 0.9 0.7 1.0 0.9 1.0 2.1 1.0 1.0
14.59 1.7 -1.5 1.0 1.0 0.9 0.9 1.0 -2.8 1.0 1.0
15.59 1.6 -8.0 0.9 0.7 0.8 0.8 0.9 -3.5 0.9 0.9
16.59 1.5 -8.8 1.0 0.7 0.8 0.8 0.9 -4.2 0.9 0.9
17.59 1.5 -9.3 1.0 1.1 0.8 0.9 0.8 -4.9 0.9 0.9
18.59 1.8 -8.8 1.0 1.1 0.7 0.8 0.7 -4.0 0.8 0.8
19.59 2.0 7.6 0.9 1.0 0.7 0.7 0.7 -3.5 0.8 0.8
20.59 2.3 -6.2 0.8 0.9 0.7 0.7 0.7 -2.8 0.7 0.7
21.59 2.4 -4.4 0.8 0.9 0.7 0.7 0.7 -2.4 0.8 0.7
22.59 1.9 -5.2 0.8 0.8 0.7 0.7 0.7 -3.1 0.7 0.7
23.59 1.6 -5.6 0.7 0.7 0.7 0.7 0.7 -3.6 0.7 0.7
00.59 1.5 -6.3 0.7 0.7 0.7 0.7 0.7 -4.1 0.7 0.7
01.59 1.3 -7.6 0.7 0.7 0.7 0.7 0.7 -5.0 0.7 0.7
02.59 1.1 -8.4 0.7 0.7 0.7 0.7 0.7 -5.8 0.7 0.6
03.59 0.9 -9.2 0.7 0.7 0.6 0.6 0.7 -6.6 0.7 0.3
04.59 0.6 -10. 0.6 0.6 0.5 0.6 0.6 -7.3 0.6 0.1

05.59 0.6 -10.7 0.6 0.6 0.5 0.5 0.6 -8.1 0.6 0.2
06.59 0.4 -11.5 0.5 0.5 0.5 0.5 0.5 -8.9 0.5 -0.6
07.59 0.3 -11.5 0.5 0.3 0.5 0.5 0.5 94 0.5 -0.9
08.59 0.5 -11.1 0.6 0.3 0.6 0.5 0.6 -9.3 0.6 -1.1
09.59 0.5 -10.7 0.6 0.3 0.5 0.5 0.6 -9.2 0.5 -1.3
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I chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
10.59 0.7 -9.2 0.7 0.4 0.7 0.6 0.5 -8.2 0.6 -1.2
11.59 1.2 -7.7 0.8 0.5 0.7 0.6 0.0 -7.1 0.4 -1.2
12.59 1.8 -14 0.8 0.3 0.7 0.5 -0.4 -6.3 0.4 -1.0
13.59 1.5 7.6 0.7 0.5 0.6 0.4 -0.8 -6.4 0.3 -1.2
14.59 1.3 -1.7 0.8 0.8 0.6 0.4 -1.1 -6.6 0.2 -1.2
15.59 1.1 -8.0 0.8 0.7 0.4 0.3 -1.6 -6.9 0.1 -1.4
16.59 1.1 -8.3 0.7 0.7 0.3 -0.2 -2.1 -7.1 -0.1 -1.6
17.59 1.0 -8.6 0.7 0.8 0.0 -1.2 -2.8 7.5 -0.4 -1.9
18.59 1.1 -8.2 0.7 0.7 -0.3 -2.5 -34 7.1 -0.5 -2.0
19.59 1.2 7.6 0.7 0.6 -0.4 -4.0 -3.6 -6.4 -0.6 -1.9
20.59 1.5 -6.8 0.7 0.4 -0.8 -5.0 -3.7 -5.5 -0.8 -1.9
21.59 1.5 -4.7 0.5 0.2 -1.6 -5.8 -3.6 -4.6 -1.0 -1.9
22.59 1.4 -5.3 0.5 0.0 2.4 -5.7 -3.5 -4.8 -1.3 -2.1
23.59 1.2 -6.0 0.4 -0.1 -32 -5.5 -3.7 -5.2 -2.0 -2.7
00.59 1.0 -6.0 0.3 -0.4 -4.0 -5.5 -44 -5.6 -3.1 -3.6
01.59 0.8 -6.4 0.3 -0.8 -4.9 -5.6 -4.8 -5.9 -4.0 -4.4
02.59 0.7 -7.0 0.0 -1.7 -5.6 -6.0 -54 -6.4 -4.8 -5.1
03.59 0.7 7.6 -0.4 -3.3 -6.2 -6.3 -6.0 -6.9 -5.6 -5.8
04.59 0.4 -8.1 -1.2 -5.0 -6.8 -6.8 -6.7 -7.6 -6.4 -6.6
05.59 0.3 -8.5 -2.6 -6.1 -7.2 -7.2 =72 -8.0 -7.0 7.1
06.59 0.1 -9.1 -4.5 -7.1 7.9 -7.8 -7.9 -8.5 -7.6 -7.8
07.59 -0.1 -8.9 -6.0 -8.0 -8.4 -8.4 -8.4 -8.9 -8.3 -8.4
08.59 -0.3 -9.0 -6.7 -8.4 -8.5 -8.5 -8.6 -8.8 -8.4 -8.4
09.59 -0.4 -9.3 7.1 -8.7 -8.7 -8.6 -8.7 -8.9 -8.6 -8.6
10.59 -0.5 -9.5 7.6 -9.0 -8.9 -8.9 -9.0 -9.3 -8.9 -8.9
11.59 -0.5 -8.7 -8.0 -9.3 -9.2 -9.1 -9.1 -8.9 -9.1 -9.0
12.59 -0.8 -8.8 -8.0 -9.0 -8.9 -8.9 -8.9 -8.7 -8.9 -8.9
13.59 -0.4 -8.2 -7.9 -8.8 -8.9 -8.9 -8.8 -8.5 -8.8 -8.7
14.59 0.0 -6.5 =15 -8.3 -8.4 -8.4 -8.2 -71.3 -8.3 -8.1
15.59 0.1 -5.8 -6.9 -7.4 7.6 -7.6 -7.4 -6.3 -7.6 -71.3
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ﬁﬂlﬁﬁ11uﬂ13%ﬂa®\1ﬁ6
o chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
01.59 17.1 -3.2 27.4 25.1 22.0 20.4 22.9 233 23.8 23.2
02.59 12.8 -4.0 7.0 54 4.0 42 3.9 3.7 4.1 3.9
03.59 6.7 -4.2 2.3 2.7 3.1 3.7 2.9 2.9 3.0 2.9
04.59 4.9 -3.8 1.1 1.5 23 2.5 1.9 1.7 1.9 1.9
05.59 3.9 -3.6 0.9 1.1 2.3 1.6 1.5 1.4 1.5 1.5
06.59 33 -4.4 0.7 0.9 1.5 1.1 1.2 1.1 1.1 1.1
07.59 2.8 -5.1 0.7 0.6 1.1 0.9 1.0 0.9 1.0 1.0
08.59 2.6 -5.1 0.7 0.5 0.9 0.7 1.0 0.7 1.0 0.9
09.59 2.5 -5.6 0.9 0.7 1.0 0.8 1.1 0.7 1.1 1.0
10.59 2.4 -5.6 0.8 0.7 0.9 0.8 1.0 0.4 1.0 0.9
11.59 2.4 -5.8 0.9 0.7 0.9 0.8 1.0 0.0 1.0 0.9
12.59 2.5 -5.9 1.0 0.7 0.9 0.8 0.9 -0.4 1.0 0.9
13.59 2.3 -6.5 0.8 0.7 0.7 0.7 0.7 -0.9 0.7 0.7
14.59 2.5 -6.7 1.0 0.8 0.8 0.8 0.9 -1.2 0.9 0.9
15.59 2.5 -6.9 1.0 0.7 0.8 0.8 0.8 -1.7 0.8 0.8
16.59 2.4 -7.2 0.9 0.8 0.7 0.8 0.8 -2.1 0.8 0.8
17.59 2.4 -7.6 1.0 1.1 0.8 0.9 0.9 -2.5 0.9 0.9
18.59 2.6 -6.3 0.9 1.1 0.8 0.8 0.8 -24 0.9 0.8
19.59 2.8 -5.4 0.9 1.1 0.8 0.9 0.9 -2.2 0.9 0.7
20.59 2.8 -4.8 0.8 0.9 0.7 0.7 0.7 2.1 0.8 0.5
21.59 2.8 -5.0 0.7 0.8 0.7 0.7 0.7 2.2 0.7 0.4
22.59 2.5 -6.0 0.7 0.7 0.7 0.7 0.7 -2.8 0.7 0.2
23.59 2.1 -6.9 0.7 0.7 0.6 0.6 0.7 -34 0.7 0.0
00.59 2.0 -1.5 0.7 0.7 0.7 0.7 0.7 -4.0 0.7 -0.2
01.59 1.8 -7.8 0.7 0.7 0.6 0.6 0.7 -4.6 0.7 -0.5
02.59 1.9 -1.7 0.7 0.7 0.7 0.7 0.7 -4.8 0.7 -0.7
03.59 1.7 -6.6 0.6 0.7 0.5 0.5 0.5 -4.4 0.5 -0.8
04.59 1.9 -5.6 0.6 0.7 0.6 0.6 0.6 -3.9 0.6 -0.7
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nm chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
05.59 1.9 -5.3 0.5 0.5 0.4 0.4 0.5 -3.6 0.5 -0.8
06.59 1.9 -5.6 0.6 0.5 0.5 0.5 0.5 -3.7 0.5 -0.8
07.59 1.9 -5.9 0.5 0.4 0.4 0.4 0.4 -4.1 0.5 -1.0
08.59 22 -5.5 0.5 0.5 0.4 0.3 0.5 -4.0 0.5 -1.0
09.59 2.5 -5.7 0.7 0.4 0.6 0.6 0.7 -3.9 0.7 -0.8
10.59 2.6 -5.9 0.7 0.5 0.7 0.6 0.7 -4.2 0.7 -0.9
11.59 2.8 -6.4 0.8 0.3 0.7 0.7 0.7 -4.5 0.8 -1.1
12.59 2.9 -6.8 0.7 0.6 0.7 0.7 0.7 -5.0 0.7 -1.3
13.59 2.6 =72 0.8 0.7 0.7 0.7 0.7 -5.4 0.7 -1.5
14.59 2.6 7.6 0.8 0.8 0.7 0.7 0.8 -5.7 0.8 -1.6
15.59 2.4 -8.0 0.8 0.7 0.7 0.6 0.7 -6.2 0.7 -2.0
16.59 2.4 -8.3 0.8 1.0 0.7 0.6 0.7 -6.6 0.7 -2.2
17.59 2.3 -8.8 0.7 1.0 0.6 0.4 0.5 -7.1 0.7 2.5
18.59 2.5 7.6 0.7 0.9 0.6 0.3 0.3 -6.8 0.6 2.4
19.59 2.7 -6.8 0.8 0.9 0.6 0.1 -0.4 -6.3 0.5 2.3
20.59 3.5 -4.3 0.7 0.7 0.4 -0.6 -1.1 -5.6 0.3 -2.2
21.59 43 -4.8 0.7 0.7 0.3 -1.4 -1.3 -4.6 0.2 -1.8
22.59 3.7 -5.9 0.7 0.7 0.2 2.4 -1.6 -4.8 0.1 -2.0
23.59 3.1 -6.8 0.6 0.5 0.0 -3.3 -2.1 -5.6 -0.2 2.4
00.59 2.8 -6.5 0.5 0.3 -0.4 -44 -2.9 -6.0 -0.6 -2.9
01.59 2.6 -7.1 0.4 0.1 -1.2 -5.1 -3.6 -6.3 -1.2 -3.3
02.59 2.3 -7.6 0.3 -0.1 -2.6 -5.8 -4.3 -6.7 -2.1 -39
03.59 22 -8.1 0.2 -0.5 -4.3 -6.3 -5.3 -7.2 -4.1 -5.1
04.59 1.9 -8.7 -0.1 -2.0 -6.2 -7.1 -6.3 -7.9 -5.2 -6.2
05.59 1.7 -9.3 -0.7 -3.6 -7.5 -7.9 -71.3 -8.5 -6.7 -7.3
06.59 1.5 -9.8 -1.4 -5.7 -8.3 -8.5 -8.1 9.1 -7.8 -8.2
07.59 L.5 -9.7 -2.5 -7.5 -9.0 -9.2 -8.9 -9.5 -8.7 -89
08.59 1.5 -8.5 -4.0 -8.4 -9.3 -9.3 -9.2 -9.0 -9.0 -8.9
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nm chl ch2 ch3 ch4 ch5 ch6 ch7 ch8 ch9 ch0
09.59 1.5 -7.5 -5.5 -8.6 -8.9 -9.0 -8.8 -8.2 -8.8 -8.5
10.59 1.6 -6.4 -6.0 -8.3 -8.3 -8.3 -8.0 -7.2 -8.1 -7.8
11.59 1.8 -6.2 -5.7 -7.5 -7.4 -7.4 -7.2 -6.5 -7.3 -7.0
12.59 1.9 -6.5 -5.6 -6.9 -6.9 -6.9 -6.8 -6.4 -6.8 -6.7
13.59 2.1 -6.9 -5.6 -6.8 -6.7 -6.7 -6.6 -6.6 -6.7 -6.6
14.59 2.2 -7.2 -5.7 -6.6 -6.8 -6.8 -6.7 -6.9 -6.8 -6.8
15.59 2.5 -7.6 -6.0 -6.6 -6.9 -6.9 -6.9 -7.2 -6.8 -7.0
16.59 2.3 -8.1 -6.4 -7.0 -1.3 1.3 -7.3 -7.7 1.3 -7.4
17.59 2.1 -8.5 -6.8 -7.3 7.6 7.6 -1.7 -8.1 7.6 -7.7
18.59 2.0 -7.8 -7.2 -7.7 -8.1 -8.1 -8.2 -8.2 -8.1 -8.1
19.59 23 -6.8 -6.8 -7.6 -8.1 -8.1 -8.0 -7.6 -8.0 -7.8
20.59 2.4 -5.7 -6.3 -7.2 -7.9 -8.1 -7.6 -6.9 -7.6 -7.4
21.59 2.6 -4.5 -5.2 -6.4 -1.3 -1.7 -6.8 -5.6 -6.8 -6.4
22.59 2.4 -5.3 -4.5 -5.6 -6.4 -6.8 -6.0 -5.3 -6.0 -5.8
23.59 2.3 -6.1 -4.6 -5.4 -6.0 -6.3 -5.7 -5.7 -5.8 -5.8
00.59 2.1 -6.5 -4.9 -5.6 -6.0 -6.2 -5.9 -6.3 -5.9 -6.0
01.59 1.8 -7.0 -54 -6.0 -6.3 -6.4 -6.3 -6.6 -6.2 -6.3
02.59 1.5 -7.6 -5.9 -6.4 -6.7 -6.7 -6.6 -7.1 -6.6 -6.7
03.59 1.4 -8.2 -6.4 -6.8 7.1 -7.1 7.1 -7.6 -7.0 -7.2
04.59 1.0 -8.9 -7.0 -7.4 7.6 7.6 =717 -8.3 -7.6 -7.8
05.59 0.7 -9.3 -7.5 -8.0 -8.1 -8.1 -8.2 -8.8 -8.1 -8.3
06.59 0.5 -99 -8.1 -8.6 -8.8 -8.7 -8.9 9.3 -8.7 -8.9
07.59 2.0 -9.3 -8.5 -9.1 -9.2 -9.2 -9.3 -9.4 -9.2 -9.2
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