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A study of characters for measuring surface temperature of
exterior tile wall system using infrared thermography

Summary

Keywords: Exterior tile wall adhesive, infrared thermography,

design of experiments.

The experiments involved infrared thermography analysis
and i1nspection technique for electrical apparatus are common
in US, Europe, and Japan. Infrared thermography is also
adopted for researches of buildings for many years, such as
noncontacting, nondestructive testing for structures of
energy conservation purposes. Recently, infrared
thermography 1s also used to detect defects of buildings, such
as water leakage, air conditioner system leakage of building

exterior walls and peeling of tiles from exterior walls.

Since peeling of tiles from exterior walls involves public
safety concerns, 1t 1is paid highly attention both in Taiwan
and worldwide. Many researchers have already devoted to
relevant detection methods. In Japan, the detection of peeling
exterior wall tile using infrared thermography became an

industry and a system was build for the industry.

The nondestructive testing method of infrared
thermography applied to exterior tile wall was mainly used to
detect delamination between tile surface, adhesive layer and
base concrete layer. The air layer caused by delamination
produced temperature difference between the normal and defect
area after exposed to the sun. The difference can be shown

immediately by the infrared thermography images.
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This research applied design of experiments method as
using different adhesive materials for tiles of exterior walls.
The nondestructive testing technique of infrared thermography
was used to discuss the characters for detecting delaminated
tile adhesive system with different adhesive durations and
locations. Infrared thermography method has the advantages as

remote, noncontact and one-time inspection

A simulated exterior tile wall system was established
using the existing infrared camera in our institute with
active heater design and a heavy, adjustable experimental
frame. Therefore, the infrared thermography inspection can be

conducted under the same heating condition.

The research results showed that after heating the
exterior tile wall system using an infrared lamp in the
laboratory for 2 minutes, locations of buried delamination
defects can be observed in infrared thermography images. The
infrared thermography 1images that heated between 37~69
minutes showed the location of buried delamination defect with
most color contrast (i.e. with the most temperature difference
with the perfect bonding location). The locations of defects
cannot be observed when the temperature near the peak and at

the following cooling stage.

The historical temperature distribution for each
temperature picked at cooling stage was fitted into an
equation of 3 sections with 3 characteristic value m, which
was treated as the response value of experimental design. The
results of analysis of regression and variance showed and most

representative characteristic value m for the exterior tile

XIv
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wall system was the m value of the fitted equation during the
initial b minutes at the cooling stage, which can identify
adhensive material, adhensive duration and specimen location

most.

The discussion above showed the best time to conduct
non-destructive testing on exterior tile wall system of real
buildings for delaimnation defects is in the morning when the
building 1s heated by the sun. As to 1dentify surface
temperature characters of the exterior tile wall system, such
as adhensive material and adhensive duration, the
characteristic value m of fitted equation for initial b5

minutes at cooling stage can be used for comparison.
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Building Materials and Components LYON [France] 17-20
April 2005 -

R ERKRAZEE R B C2 & C2S #8752 H /M S A &
iR o & 211 FIH KR AZEE R 6 £ B4 - R EA 35 @
R+ % 300x200x40mm &9/ %t AR > = A& misR AR 4HX AL B — R EE £
WRE 4B 2-8 Aow ) A A0mm B R EE £AR ~ KR A 35 & B (C2
C2SA) » A =fmtr% » 84 A/ L0, L1 & L2 -
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* 2-11 B EGIR KR AFE B HF M

Characteristics 2 cas’
[MPa] [MPa]
High initial tensile adhesion strength ! i
(after 3 days)
High initial tensile adhesion strength
1,5 2
(after 28 days)
High tensile adhesion strength after L0 L5
heat ageing ’ ’
High tensile adhesion strength after 0.5 1.0
water 1mmersion
High tensile adhesion strength after ] L0

freeze-thaw cycles
Fk R R : 10DBMC International Conférence On Durability of
Building Materials and Components LYON [France] 17-20
April 2005 -

300

Electronic /1
FPacemeter Scheme i . Coramic Tike
/{/ g (L0, L1 or L2)
Ceramic Tile } f /\/ ‘ . ‘ ’ ‘ ‘ 200 mm
b Cementitions Adhesive
7)) @ (C2or C28)
Concrete Slab
Conerete Slab

" (e=40mm)

(& =40 mm)

2-8 EmESARMERE
ZA &/ ¢ 10DBMC International Conférence On Durability of
Building Materials and Components LYON [France] 17-20
April 2005 -

BRASBY AR CERE  FERBT e 1-112 KR
Flag LRI E - B — R EMBRFH ZHFE 12 08 B B
AP R BHEESE R &R A 2 @A - BERE LS =g
A 105 RmEALEAT BRI RER o vk ILRERIFE 12 )6
(720 -42) > TEM I MBS Bk 2-12 AR ¥ -
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* 2-12 BB E 6] huik 2L 7 L0948 3B 35 B

Step Humidity Temperature Time [min] Accumuleted Radiation
[%] [°C] Time [min] /Rain
1 95 20 1 1
2 95 20 139 140 Rain—ON
3 95 20 30 170 Rain—OFF
4 60 -10 140 310
5 60 -10 60 370
6 95 50 180 550
7 95 50 20 570
8 40 30 140 710 Radiation—ON
9 40 30 10 720 Radiation—OFF

ZA &/ ¢ 10DBMC International Conférence On Durability of
Building Materials and Components LYON [France] 17-20
April 2005 -

Aoig ALt E R A IR ER A P AT 0 SR ARYEAR B B IRAR
DS 1127, ASTM D 4798, ASTM E 632, ASTM G 26 & ASTM C481 » A
B EOTA sx## © GDO03 45 ¥ x # A 4 skr# 4 TR 010 -

AR IPIPT R ZHAF LR > A AT R AR E
Bt o BT BRI BB A vk EILRERAT 1R
AR AT T Rk KB o 47 o BLUGRER Ty 7k T ARIFE BRI AR & EN 1348
(CEN, 1997) R =& 4T -

A3 E 5 F 5 PEO ~ PE1 ~ PE3 :XAgfa A ey o7 & % -

1. R AI—R B KREELE R > K& 140 183 iR %ﬂ(@éﬁ%—’%
miE A FEeaER -

2. BEXRMHBARROBER FTRAMER TIRRKF L4
(K% 0.02%) %% -

3. A& 112 RAEBRAR B AP Fh 4& 38 B 3RBR A 41 %6 38 B Ay 30% -
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4,0

X Tensile adhesion strength (PED)
35 7 # Tensile adhesion strength (PE1)

3.0 _0 B Tensile adhesion strength (PE3)
== Tendency line (PEQ)
25 o = Tendency line (PE1)
X = Tendency line (PE3)

2,0

1.5

Tensile adhesion strength[ MPa]

03 Number of cycles

1
1
1
1
I

0 T 1 1 1 1 f f 1 T | | 1 f 1
0 1 14 268 42 56 70 B84 96 112 126 140 154 168 182 196

2-9 R EFI MR LI R E 1L
&Rk © 10DBMC International Conférence On Durability of
Building Materials and Components LYON [France] 17-20
April 2005 -
2-10 Zasme9 B A PE2 v PE4 XA > £ KRB £ILHBER
BT FERBABEGFILER -

4.0 3
35 - # Tensile adhesion strength (PE2)
E ’ m Tensile adhesion strength (PE4)
2 30 A == Tendency line (PE2)
L ) .
-é, | Tendency line (PE4)
o 2,9
»
§ 20 T TTTo
0 I
m I
5 1.5 7 .
m I
2 . :
‘w 1.0 !
c
K i :
0.9
0 JI Number of cyr:le#
T I I I I I I I 1 I I I I I I I

0 1 14 28 42 56 70 84 96 112 126 140 154 168 182 196 210

2-10 T £l wik BIb 23 HRE #1b

&Rk © 10DBMC International Conférence On Durability of
Building Materials and Components LYON [France] 17-20
April 2005 -
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= =" Blagic Statistics
Regression
| ANOTA

3-4 B #h) MINITAB & 5 & B F3% 3t 4E
BoRRR - #aE A MINITAB R15 XA kikiEE @

Create Factorial Design E

Type of Design

" 2-level Factorial {defaulk generatars) (2 ko 15 Fackors)
" 2-level Factorial (specify generatars) (2 to 15 Fackars)

(" Plackett-Burman design (2 to 47 Fackors)

{* General Full Factorial design (2 ko 15 Fackors)

Mumber of Fackars: m - Display &vailable Designs. . |
Designs. .. | |

Help (0] 4 | Cancel |

3-5 ZLEAHEFEEREIFTRAEEIEAFH
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Create Factorial Design - Designs [5_<|
Factor Mame Number of Levels
A ghigsre 3
B FhiE s z
C eI 3

Number of replicates: =N~ |

[ Block on replicates

Help Ik | Zancel |
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54 54 1 1 C S D
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LT AREGRE ARG BREE TR > TR
Rk XEFEFHEMA 0% KRR EZXATFA B8R EZ BT
o B o

HARAAREREZRAB AR B ZERE AL 22035
FA&pE t—>o08% - TTILEE4F

T (oo C]()IT
(o ]

HeREFR TR Z B 5%k R (M4 D) F > T(o0 ) Bp 2 54
BhAE 2SR T RRER B 2 B B 5 T2 Bh 23 M T-Bp B3R 3% 29. 4
C o A7k qu/h =T(00)-Te

@i E MATLABT #RX 3t EBSHBEX Z&#bs 2 S41E
((Fml ~m2 - ~m3) > ERHEEFTRAREE > BABLT -

%  Script file: 1000923_T54CREME IF ) 3 BHRE#HES).m

%

% Purpose:

% ST E S (A1,A2,A3,B1,B2,B3,C1,C2,C3)

% FF 5S4 IREEEE R TR AT E - R 3 FEEEE S TR
% KEHE m fE

%

% Record of revisions:

% Date Programmer Description of change
% S S ——

%  2011/09/23 LIN, KU-TAO Original code

%

% Define variables:

% t e [L1poE]

% T --54 i AR

%  Tu --54 B ETHARE

%  Td 54 BRI N Bk

i=1:1:54;j=1:1:73;

t=importdata('G:\100 EH #HF5E\1000831_KFA ZhG2 440N 000923 fulltime. txt)); % i AT
T=importdata('G:\100 H #FHHFZE\1000831_KFE A Zs2 5 44HN 000923 T54updown.txt); % By A
54 B AR

Td=importdata('G:\100 E #EF32\1000831_F (b Zha GeAiHiNL000925Td 1 8updefect.txt); % i
A 18 BEERFEIRIE AR

Ta=importdata('G:\100 E HHZFE\1000831_FE L Zhs2 44470 000927 Taverage3U.txt'); % g A 3
BRI BT AR

% DR EUER - FEEMERERTR
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ml=log((T(1:54,25)-T(1:54,73))./(T(1:54,24)-T(1:54,73)/(t(1,25)-t(1,24)); % JEFE FREEE 1 BYH
24~25 2L ml {8
m2=log((T(1:54,27)-T(1:54,73))./(T(1:54,25)-T(1:54,73))/(t(1,27)-t(1,25)); % JEFE N 2 E¥
25~27 B m2 {H
m3=log((T(1:54,33)-T(1:54,73))./(T(1:54,27)-T(1:54,73))/(t(1,33)-t(1,27)); % JEFE N 3 E¥eh
25~27 B m3 f

save G:\100 E ¥HHZE\100083 1R #Z A Ee 444 HN 000923T54m 1 .mat m1;
save G:\100 E ¥HHZE\100083 1R #Z A Ze 444 HN 000923 T54m2. mat m2;
save G:\100 EH##hF7E\1000831_REA Es24:443HN 000923T54m3. mat m3;

% WEE 1~ 2~ 35BS
fori=1:1:54;

Fd1(i,))=(T(i,24)-T(1,73))*exp(m1 (i, *(t(1,24:73)-t(1,24)))+(1-exp(m1 (i,:) *(t(1,24:73)-t(1,24))))*(T(
1,72)-T(1,73))+29.4;

Fd2(i,))=(T(1,25)-T(1,73)) *exp(m2(i,) *(t(1,25:73)-t(1,25)))+(1-exp(m2(i,:) *(t(1,25:73)-t(1,25))))*(T(
1,72)-T(1,73))+29.4;

Fd3(i,:)=(T(1,27)-T(1,73)) *exp(m3(i,:) *(t(1,27:73)-t(1,27)))+(1-exp(m3(i,:) *(t(1,27:73)-t(1,27)))) *(T(
1,72)-T(1,73))+29.4;
end

s=0;

while s<9;
figure(s+1);
n=s*6+1;

plot(t(1,j),T(n,j),'+1'",t(1,j),T(n+1,j),'+m’,t(1,j),T(n+2,j),'+b",t(1,j), T(n+3,j),*c",t(1,j), T(n+4,j),*g" t(1,j),
T(n+5.)),*y");

xlabel (HEEH t(m)");ylabel (L T(C)'):grid on;

hold on

plot(t(1,24:25),Fd1(n,1:2),r,t(1,24:25),Fd1(n+1,1:2), m',t(1,24:25),Fd 1 (n+2,1:2),'b',t(1,24:25),Fd 1 (n+
3,1:2),¢,t(1,24:25),Fd1(n+4,1:2),'¢',t(1,24:25),Fd1 (n+5,1:2),y);

plot(t(1,25:28),Fd2(n, 1:4), ' t(1,25:28),Fd2(n+1,1:4),-m’,t(1,25:28),Fd2(n+2, 1:4),-b',t(1,25:28),F
d2(n+3,1:4), - t(1,25:28),Fd2(n+4,1:4), - t(1,25:28),Fd2(n+5,1:4),-y"); % {E%5 2

plot(t(1,27:73),Fd3(n,:),"-.r',t(1,27:73),Fd3(n+1,:),'-.m",t(1,27:73),Fd3(n+2,:),-.b'",t(1,27:73),Fd3(n+3,:
),-.c't(1,27:73),Fd3(n+4,:),"-.g".t(1,27:73),Fd3(n+5,:),-.y");

s=s+1;
end

a=0;

while a<9;
figure(a+1);
b=a*2+1;
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plot(t(1,1:23),Ta(b,1:23),"+r",t(1,1:23),Td(b,1:23),"*r',t(1,1:23),Ta(b+1,1:23),"+b",t(1,1:23),Td(b+1,1:2
3),%*b");

xlabel (FfEE t(m)");ylabel (Y& T('C)');grid on;

hold on

a=a+l;
end

@R Xt ERSREIM b4 BEBE BRSO T2 EM
BT R 41 BREGLE CHBE >HEBE &N ATHE 4-10~
4-18 % 9 5RE F

& 4-1 BI04 B E B = B A R XS

FENiCT i TGRS ml (206~211 4348) | M2(211~221 534#) | m3(221~671 534%)
Al SP1 -0.0451 -0.0151 -0.0080
Al SP2 -0.0478 -0.0151 -0.0075
Al SP3 -0.0474 -0.0150 -0.0069
Al SP4 -0.0516 -0.0150 -0.0069
Al SP5 -0.0529 -0.0139 -0.0084
Al SP6 -0.0492 -0.0147 -0.0081
Bl SP7 -0.0567 -0.0150 -0.0077
Bl SP& -0.0557 -0.0137 -0.0081
Bl SP9 -0.0592 -0.0147 -0.0068
Bl SP10 -0.0581 -0.0144 -0.0073
Bl SP11 -0.0567 -0.0154 -0.0079
Bl SP12 -0.0628 -0.0162 -0.0080
Cl SP13 -0.0493 -0.0138 -0.0073
Cl SP14 -0.0520 -0.0140 -0.0073
Cl SP15 -0.0508 -0.0129 -0.0066
Cl SP16 -0.0533 -0.0139 -0.0068
Cl SP17 -0.0539 -0.0132 -0.0077
Cl SP18 -0.0516 -0.0136 -0.0081
A2 SP19 -0.0424 -0.0137 -0.0078
A2 SP20 -0.0432 -0.0146 -0.0076
A2 SP21 -0.0446 -0.0139 -0.0068
A2 SP22 -0.0473 -0.0149 -0.0070
A2 SP23 -0.0448 -0.0146 -0.0076
A2 SP24 -0.0426 -0.0138 -0.0080
B2 SP25 -0.0471 -0.0148 -0.0073
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B2 SP26 -0.0565 -0.0143 -0.0077
B2 SP27 -0.0513 -0.0132 -0.0066
B2 SP28 -0.0509 -0.0134 -0.0070
B2 SP29 -0.0512 -0.0152 -0.0071
B2 SP30 -0.0526 -0.0148 -0.0075
C2 SP31 -0.0456 -0.0126 -0.0072
C2 SP32 -0.0452 -0.0130 -0.0072
C2 SP33 -0.0472 -0.0120 -0.0063
C2 SP34 -0.0488 -0.0123 -0.0069
C2 SP35 -0.0494 -0.0128 -0.0074
C2 SP36 -0.0495 -0.0131 -0.0073
A3 SP37 -0.0411 -0.0142 -0.0076
A3 SP38 -0.0423 -0.0144 -0.0076
A3 SP39 -0.0431 -0.0144 -0.0071
A3 SP40 -0.0503 -0.0134 -0.0073
A3 SP41 -0.0473 -0.0153 -0.0079
A3 SP42 -0.0446 -0.0161 -0.0078
B3 SP43 -0.0477 -0.0136 -0.0078
B3 SP44 -0.0535 -0.0148 -0.0078
B3 SP45 -0.0521 -0.0133 -0.0068
B3 SP46 -0.0581 -0.0154 -0.0072
B3 SP47 -0.0526 -0.0147 -0.0079
B3 SP48 -0.0572 -0.0149 -0.0078
C3 SP49 -0.0496 -0.0117 -0.0081
C3 SP50 -0.0463 -0.0128 -0.0077
C3 SP51 -0.0472 -0.0124 -0.0064
C3 SPs52 -0.0501 -0.0131 -0.0068
C3 SP53 -0.0533 -0.0126 -0.0074
C3 SP54 -0.0512 -0.0134 -0.0076

BRI D AP R
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F=% KRuBE LY

BE IR TREZRB ARG EED AP REE > &
M5 E THRIBELAMES 3T-60 pEARANBEZE 1.2
C e Bt RATT 40 > ERARETRESGFT > B Fo
WG BT Es o 4N E AR RE D Btk | AL E R @B
FE# 46°CA L -

B 2 S i kA% % 400 B TR ME B £ K A 48 B SR AR AR
oA AHELERANEETREIFELFTERN T L AR
BERBREAR GRS 8P B SBUE » BF B R Bt
WZRGBE  VATRREME BB EEREFEMI - E
R RARRIML B o) 2 BREM > UEH TR I DFR G EH
HREXRBEAITBEOFRE > AT THRBERRBRZ RER
R EHK -

BB R RDEEE  Anl vn2 -nd RSB RE
BERERREA Ak 34 2R T ERGHBRIELRTY > A7
T(4-2 2R FERZTHABEAINRAREEE XL -

* 42 2R FEHRETRAERIRAREGEEER

StdOrder |RunOrder| PtType | Blocks | Bkl | RHERFR | SHIME | H=miE | ml m2 m3
1 1 1 1 A Q U 527 -0.0451 -0.0151 -0.0080
2 2 1 1 A Q U 52.0 -0.0478] -0.0151| -0.0075
3 3 1 1 A Q U 53.1 -0.0474) -0.0150 -0.0069
4 4 1 1 A S U 527 -0.0516/ -0.0150 -0.0069
5 5 1 1 A S U 53.5) -0.0529] -0.0139 -0.0084
6 6 1 1 A S U 52.8/ -0.0492| -0.0147 -0.0081
7 7 1 1 B Q U 5331 -0.0567] -0.0150 -0.0077
8 8 1 1 B Q U 541 -0.0557) -0.0137, -0.0081
9 9 1 1 B Q U 54.0 -0.0592, -0.0147, -0.0068
10 10 1 1 B S U 544 -0.0581 -0.0144| -0.0073
11 11 1 1 B S U 545 -0.0567 -0.0154, -0.0079
12 12 1 1 B S U 55.00 -0.0628 -0.0162 -0.0080
13 13 1 1 C Q U 53.20 -0.0493] -0.0138| -0.0073
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14 14 1 1 C Q U 54.3) -0.0520, -0.0140| -0.0073
15 15 1 1l C Q U 53.9 -0.0508 -0.0129| -0.0066
16 16 1 1 C S U 54.6/ -0.0533] -0.0139] -0.0068
17 17 1 1 C S U 54.8/ -0.0539] -0.0132] -0.0077
18 18 1 1l C S U 549 -0.0516) -0.0136| -0.0081
19 19 1 I A Q M 545 -0.0424) -0.0137, -0.0078
20 20 1 I A Q M 54.1 -0.0432) -0.0146| -0.0076
21 21 1 I A Q M 544/ -0.0446, -0.0139] -0.0068
22 22 1 I A S M 54.1 -0.0473) -0.0149| -0.0070
23 23 1 I A S M 54.3) -0.0448 -0.0146| -0.0076
24 24 1 I A S M 534/ -0.0426, -0.0138 -0.0080
25 25 1 1l B Q M 56.1 -0.0471) -0.0148| -0.0073
26 26 1 1l B Q M 56.2) -0.0565| -0.0143] -0.0077
27 27 1 1l B Q M 55.5 -0.0513) -0.0132| -0.0066
28 28 1 1l B S M 55.2) -0.0509 -0.0134| -0.0070
29 29 1 1l B S M 55.1 -0.0512) -0.0152| -0.0071
30 30 1 1l B S M 549 -0.0526) -0.0148| -0.0075
31 31 1 1 C Q M 559 -0.0456 -0.0126| -0.0072
32 32 1 1 C Q M 55.1 -0.0452) -0.0130| -0.0072
33 33 1 1 C Q M 55.1 -0.0472) -0.0120| -0.0063
34 34 1 1 C S M 54.8) -0.0488| -0.0123] -0.0069
35 35 1 1 C S M 55.00 -0.0494 -0.0128| -0.0074
36 36 1 1 C S M 54.5 -0.0495 -0.0131] -0.0073
37 37 1 1l A Q D 53.6/ -0.0411 -0.0142| -0.0076
38 38 1 1l A Q D 52,5 -0.0423) -0.0144| -0.0076
39 39 1 1l A Q D 52.6/ -0.0431) -0.0144| -0.0071
40 40 1 1l A S D 51.9) -0.0503] -0.0134| -0.0073
41 41 1 1l A S D 5170 -0.0473] -0.0153] -0.0079
42 42 1 1l A S D 50.4/ -0.0446, -0.0161 -0.0078
43 43 1 I B Q D 544/ -0.0477) -0.0136/ -0.0078
44 44 1 I B Q D 54.1 -0.0535] -0.0148| -0.0078
45 45 1 I B Q D 534/ -0.0521] -0.0133] -0.0068
46 46 1 I B S D 52.8 -0.0581 -0.0154| -0.0072
47 47 1 I B S D 52.3) -0.0526) -0.0147, -0.0079
48 48 1 I B S D 51.5) -0.0572] -0.0149] -0.0078
49 49 1 1l C Q D 549 -0.0496 -0.0117| -0.0081
50 50 1 1l C Q D 53.6/ -0.0463] -0.0128| -0.0077
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51 51 1 1 C Q D 53.2) -0.0472) -0.0124| -0.0064
52 52 1 1l C S U 524/ -0.0501] -0.0131] -0.0068
53 53 1 1 C S D 52,5 -0.0533) -0.0126| -0.0074
54 54 1 1 C S D 51.1 -0.0512) -0.0134| -0.0076

BHRRIR AR Tk
RAREHRENREEAEAR 4 18 USEMETLZEHMHL

B BREMH R R2H RIEMAALT Bt

JOEPA
s

PE ~ EEARTE DA B — B

P43 3 A FA B R °T o 2 3000 4 ROBAA A SLAF A 60 £ B R 1 o

— > REERRESH
AR AR F Bk st 2k 88 MINTAB > B AN BB RIEE 1% & &8

T RE LT
* 4-3 HBRHBRFHEH M
Analysis of Variance for /&%, using Adjusted SS for Tests
Source DF Seq SS Adj SS AdjMS F P

FEASAIRL 2 16.583 16.022 8.011 14.26 0.000
REE RN 1 4.002 4.533 4.533 8.07 0.007
SHNIE 2 41.247 41.247 20.624 36.72 0.000
Error 48 26.956 26.956 0.562
Total 53 88.788
S=0.749390 R-Sq=69.64% R-Sq(adj) = 66.48%
Unusual Observations for ik

Obs el Fit SE Fit Residual St Resid

48 51.5000 52.9341 0.2537 -1.4341 2.03R

49 54.9000 53.2941 0.2561 1.6059 228 R

54 51.1000 52.7140 0.2612 -1.6140 -230R
R denotes an observation with a large standardized residual.
TR BT M TR

% 4-4 nl BF % B HH M
Analysis of Variance for m1, using Adjusted SS for Tests
Source DF Seq SS Adj SS AdjMS F P

FhEASAEL 2| 0.0006485 | 0.0006514 |  0.0003257 65.38 0.000
RhiE IR 1 0.0001242 0.0001136 0.0001136 22.81 0.000
ZHIN 2 0.0002442 0.0002442 0.0001221 24.51 0.000
Error 48 0.0002391 0.0002391 0.0000050
Total 53 0.0012560
S=0.00223199  R-Sq=80.96%  R-Sq(adj) = 78.98%
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Unusual Observations for m1

Obs ml Fit SE Fit Residual St Resid
26 -0.056500 -0.050810 0.000745 -0.005690 270R
43 -0.047700 -0.052343 0.000741 0.004643 221 R
R denotes an observation with a large standardized residual.
TR RIR © AP AT
F 4-5 m2 BF% B8
Analysis of Variance for m2, using Adjusted SS for Tests
Source DF Seq SS Adj SS AdjMS F
FEASAIRL 2 0.0000306 0.0000315 0.0000158 38.89 0.000
REE R 1 0.0000023 0.0000021 0.0000021 5.14 0.028
Rl VA=A 2 0.0000045 0.0000045 0.0000023 5.57 0.007
Error 48 0.0000195 0.0000195 0.0000004
Total 53 0.0000569
S =0.000636685 R-Sq=65.78%  R-Sq(adj) = 62.22%
Unusual Observations for m2
Obs m2 Fit SE Fit Residual St Resid
5 -0.013900 -0.015146 0.000210 0.001246 207 R
40 -0.013400 -0.014659 0.000216 0.001259 2.10R
42 -0.016100 -0.014659 0.000216 -0.001441 241 R
R denotes an observation with a large standardized residual.
AR IR AR T A AR
* 4-6 m3 B F4 B8
Analysis of Variance for m3, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F
FhASAEL 2 [ 0.0000010 |  0.0000010 |  0.0000005 2.23 0.118
RhiE IR 1 0.0000005 0.0000005 0.0000005 2.20 0.144
ZHIN 2 0.0000008 0.0000008 0.0000004 1.87 0.166
Error 48 0.0000106 0.0000106 0.0000002
Total 53 0.0000129
S =0.000469467 R-Sq=17.87% R-Sq(ad)) =9.31%
Unusual Observations for m3
Obs m2 Fit SE Fit Residual St Resid

non

BRI T AR AT IR

116




FmE FRERASH

& 4-T BETFEKERBEZ R NFFTHE

Least Squares Means
e ml m2 m3
RERE ML Mean SE Mean Mean SE Mean Mean SE Mean Mean
A 53.0167 0.176633 -0.0460 0.000526 -0.0146 0.000150 -0.0075
B 54.2667 0.176633 -0.0544 0.000526 -0.0145 0.000150 -0.0075
C 54.0466 0.177182 -0.0495 0.000528 -0.0129 0.000151 -0.0072
RhE R Mean SE Mean Mean SE Mean Mean SE Mean Mean
Q 54.0667 | 0.144220 -0.0485 0.000430 -0.0138 | 0.000123 -0.0073
S 53.4866 | 0.144519 -0.0514 | 0.000430 -0.0142 | 0.000123 -0.0075
HIAIE Mean SE Mean Mean SE Mean Mean SE Mean Mean
U 53.6958 0.172175 -0.0528 0.000513 -0.0144 0.000146 -0.0075
M 54.9000 0.176633 -0.0478 0.000526 -0.0137 0.000150 -0.0072
D 52.7341 0.182052 -0.0493 0.000542 -0.0139 | 0.000155 -0.0075
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Residual Plots for m1

Normal Probability Plot
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Residual Plots for m3

Normal Probability Plot Versus Fits
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Main Effects Plot for m1
Data Means
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IR1637_031545
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EEgg ||
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64,0 °C

&0

S0

=40

IR1655_044546

Eﬂﬂ‘-ﬁ: fLELE; Ei—
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dIR1500_185430

mi

lﬂr
Emsmmk

.!"Jﬂaw
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Al
Al
Al
Al
Al
Al
Bl
Bl
Bl
Bl
Bl
Bl
Cl
Cl
Cl
Cl
Cl
Cl
A2
A2
A2
A2
A2

Mték D

Fiék D &t R BB HFBREBE LKL
2 3 4 6

BRI 1 5 7 8
RO EE
. IR 1462 IR 1463 1R 1464 IR 1469 IR 1474 1R 1479 IR 1485
E3i
BRI R 17:3856  17:40:58  17:43:01 175127 18:01:36 181147 18:23:59
FESEE 00:00:00  00:02:02  00:02:03  00:08:26  00:10:09  00:10:11  00:12:12
5]\ =lS
0 122 122 245 506 609 611 732
(UNIT : s)
TR
0 122 244 489 995 1604 215 2947
(UNIT : s)
TR
0 2 4 8 17 27 37 49
(UNIT : m)

EEREAE 24T 294T 29.4C 29.4C 29.4°C 29.4°C 294 29.4C

RS
SP1 294 33.1 34.9 36.1 38.1 40.2 41.6 43.2
SP2 294 33.0 34.9 36.0 38.0 42.0 414 42.8
SP3 294 33.2 35.0 36.4 38.5 41.7 419 434
SP4 294 335 35.2 36.7 38.8 432 41.8 434
SP5 294 335 35.6 37.1 39.2 40.5 42.7 44.4
SP6 294 33.2 35.1 36.4 385 414 419 43.6
SP7 294 33.8 35.8 313 39.3 409 424 44.0
SP8 294 339 36.1 374 39.5 414 42.9 44.4
SP9 294 34.2 36.6 37.8 40.0 41.5 43.1 44.3
SP10 294 34.1 36.3 3.7 39.9 41.7 43.1 44.7
SP11 294 33.8 36.2 3.7 39.8 41.0 43.1 44.3
SP12 294 34.4 37.0 38.6 409 40.0 44.5 46.0
SP13 294 33.6 35.6 37.0 38.6 40.7 41.8 43.5
SP14 294 33.8 36.0 374 39.2 40.8 42.6 44.3
SP15 294 33.8 359 315 38.7 414 422 43.8
SP16 294 34.0 36.1 3.7 39.4 412 42.7 44.4
SP17 294 34.1 36.2 319 39.0 40.3 43.0 44.3
SP18 294 34.1 36.3 319 39.4 41.7 43.3 45.0
SP19 294 33.1 349 36.2 385 42.6 42.3 44.0
SP20 294 33.1 349 36.2 385 41.7 42.1 44.0
SP21 294 33.1 35.0 36.3 38.6 41.5 419 43.7
Sp22 294 334 35.6 36.8 39.2 41.8 424 44.1
SP23 294 333 35.2 36.6 389 40.6 42.5 44.3
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160

A2
B2
B2
B2
B2
B2
B2
C2
C2
C2
C2
C2
C2
A3
A3
A3
A3
A3
A3
B3
B3
B3
B3
B3
B3
C3
C3
C3
C3
C3
C3

SP24
SP25
SP26
SP27
SP28
SP29
SP30
SP31
SP32
SP33
SP34
SP35
SP36
SP37
SP38
SP39
SP40
SP41
SP42
SP43
SP44
SP45
SP46
SP47
SP48
SP49
SP50
SP51
SP52
SP53
SP54

294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294

A AL R 4 Z AR B

33.1
339
34.3
34.0
339
339
34.0
33.6
33.7
33.7
33.6
339
33.8
329
329
329
33.1
33.0
32.7
335
33.7
33.6
339
335
335
33.6
334
334
334
33.6
334

34.8
36.1
36.6
36.1
36.1
36.1
36.2
35.6
35.8
35.8
35.6
36.1
359
34.6
34.7
34.6
34.9
34.9
34.3
354
35.8
355
36.1
354
353
35.6
353
353
354
355
353

36.0
313
38.2
374
313
315
315
37.2
37.1
374
37.1
37.6
374
35.8
35.7
35.8
36.1
36.0
353
36.7
313
36.8
315
36.7
36.3
37.0
36.7
36.6
36.8
36.9
36.6

38.2
39.5
404
39.6
39.4
39.7
39.7
389
389
38.8
38.7
39.1
389
38.1
319
319
38.3
38.0
374
389
39.3
38.7
39.5
38.6
38.2
38.6
38.3
38.0
38.1
38.2
38.0

41.8
41.1
41.1
41.0
40.7
41.2
41.1
40.3
40.0
40.0
40.6
40.1
40.2
39.2
41.0
414
40.6
41.3
40.5
40.2
409
414
404
39.9
40.1
40.2
39.8
40.6
41.3
41.7
41.9

417
432
436
138
138
43.1
43.1
07
4.4
4.4
42
409
4.6
417
414
413
414
414
40.4
03
4.6
418
0.5
417
412
03
417
412
413
41.6
41.0

43.6
44.9
45.8
443
44.4
44.8
44.7
44.5
443
44.0
43.9
44.6
44.5
433
43.0
42.8
42.7
42.8
41.8
44.1
43.9
434
43.8
433
42.9
43.9
434
42.8
42.9
43.1
424



Mték D
9 10 11 12 13 14 15 16 17 18 19
IR_1490 IR 1495 IR 1500 IR_1505 IR_1510 IR 1515 IR_1520 1IR_1525 IR 1530 IR 1535 1IR_1540

18:34:10  18:44:19  18:54:30  19:04:40  19:14:50  19:25:02  19:35:12 194521 19:55:32  20:05:42  20:15:52

00:10:11  00:10:09  00:10:11 ~ 00:10:10 ~ 00:10:10 ~ 00:10:12  00:10:10 ~ 00:10:09  00:10:11  00:10:10  00:10:10

611 609 611 610 610 612 610 609 611 610 610
3558 4167 4778 5388 5998 6610 7220 7829 8440 9050 9660
59 69 80 90 100 110 120 130 141 151 161

29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 294°C

439 451 45.7 46.4 475 482 48.7 49.2 49.7 50.3 50.8
434 44.6 451 459 46.8 474 48.1 484 49.0 49.5 50.1
44.1 454 45.8 46.7 47.7 48.4 49.0 49.6 50.1 50.8 51.3
44.0 451 45.6 46.4 47.6 48.1 48.7 49.1 49.7 50.2 50.9
451 46.4 46.8 417 48.8 49.3 49.9 50.4 50.8 51.5 519
442 45.6 459 46.8 419 48.4 489 49.6 50.0 50.6 51.1
44.6 459 46.4 471 48.1 48.8 49.3 49.8 50.1 50.8 51.4
451 46.4 46.9 417 49.1 49.5 50.0 50.7 51.1 51.6 52.3
45.3 46.4 46.9 41.7 48.8 49.5 50.1 50.4 50.9 51.6 52.2
454 46.8 472 48.0 49.1 49.7 50.3 50.9 51.4 52.0 52.6
45.5 46.9 47.3 48.0 49.3 49.9 50.5 51.0 51.4 52.0 52.4
46.7 48.0 48.5 49.3 50.3 51.0 51.4 51.9 52.4 529 53.5
43.8 45.2 45.7 46.4 47.6 48.3 438.8 49.5 50.0 50.6 51.1
449 46.2 46.8 475 48.8 49.5 49.9 50.6 51.1 51.6 52.1
442 45.7 46.0 47.0 48.0 48.7 494 50.0 50.7 51.2 51.6
45.1 46.4 46.8 47.6 48.7 49.6 50.1 50.8 51.4 51.9 52.5
45.3 46.8 46.8 419 489 49.7 50.6 51.1 51.8 52.2 52.8
45.6 471 47.6 48.4 49.5 50.3 50.9 51.5 52.0 52.5 53.0
449 46.2 46.8 47.6 48.8 49.5 50.2 50.8 51.2 51.9 52.5
44.7 46.1 46.6 474 48.6 49.2 49.9 50.5 50.8 51.5 52.0
44.5 45.7 46.3 471 48.4 49.1 49.7 50.3 50.8 51.5 519
44.7 46.1 46.7 47.3 48.4 49.2 49.8 50.3 50.8 51.5 52.0
449 46.2 460.6 475 48.7 49.3 50.1 50.6 50.9 51.6 52.3
442 454 46.0 46.7 419 48.5 49.2 49.8 50.1 50.8 51.4
45.7 471 478 48.7 50.1 50.5 51.3 52.0 52.4 53.1 539
46.3 47.7 48.0 49.1 50.2 51.2 51.8 52.4 52.6 53.4 54.1
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45.0 46.6 471 419 49.3 49.8 50.7 51.3 51.7 52.4 53.2
451 46.5 46.9 478 49.0 49.8 50.4 51.1 51.5 52.1 52.9
454 46.9 47.3 48.1 49.3 50.1 50.6 51.2 51.7 52.3 52.9
45.5 47.0 47.3 48.0 49.5 50.1 50.6 51.2 51.6 52.2 52.8
451 46.9 472 482 49.5 50.2 50.9 51.5 52.2 53.0 53.5
44.7 46.5 46.8 47.7 49.1 49.8 50.4 51.0 51.5 52.2 52.9
44.4 46.2 46.6 47.3 48.8 49.4 50.2 50.8 51.5 52.1 52.7
44.3 459 46.3 471 48.6 49.2 49.9 50.5 51.1 51.7 52.3
45.0 46.7 46.9 478 49.2 49.9 50.5 51.1 51.8 52.1 52.7
44.8 46.4 46.7 47.6 49.0 49.5 50.1 50.6 51.2 51.7 52.4
44.1 454 46.1 46.9 48.0 48.7 49.1 49.9 50.3 51.1 51.5
43.6 449 45.5 46.3 474 48.1 48.6 49.2 49.6 50.0 50.6
43.6 44.7 45.3 46.0 471 478 484 489 494 50.0 50.7
432 44.5 451 45.7 46.8 472 48.1 433 48.7 49.2 499
43.3 44.5 45.0 45.7 46.9 47.6 479 433 48.6 49.0 49.7
424 43.5 44.0 44.7 45.6 460.2 46.7 472 475 479 48.5
449 46.3 46.7 417 48.7 49.5 50.2 50.6 51.2 51.8 52.2
45.0 46.3 46.5 417 48.5 49.2 50.1 50.1 50.9 51.3 51.8
439 45.2 45.8 46.7 47.7 48.4 49.1 49.5 50.1 50.6 51.3
44.3 45.6 46.1 46.9 47.7 48.4 43.8 49.5 49.7 50.1 50.9
43.8 451 45.6 46.2 47.3 48.0 48.5 49.0 49.3 49.8 50.5
43.3 44.8 44.7 45.7 46.4 47.0 475 48.0 48.1 49.2 49.6
44.6 46.1 46.7 474 489 49.6 50.2 50.9 51.3 51.9 52.3
439 454 459 46.8 48.1 48.7 49.3 49.7 50.3 50.8 51.6
43.3 44.7 451 46.0 47.3 419 48.6 49.2 49.8 50.4 50.9
43.1 44.7 451 45.8 471 47.7 48.1 48.7 49.1 49.7 50.5
43.5 44.7 45.2 459 471 419 433 48.7 49.3 49.7 50.4
42.8 442 44.5 45.0 46.3 46.9 473 47.7 48.1 48.5 49.4
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IR_1545

20:26:03

00:10:11

611

10271

171

29.4°C

51.2
50.5
51.6
51.0
52.1
51.3
51.6
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524
52.8
52.8
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51.5
52.5
52.3
52.9
53.1
53.5
52.8
52.3
52.5
52.2
52.5
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54.3

21

IR_1550

20:36:13

00:10:10

610

10881

181

29.4°C

51.7
51.0
52.1
51.7
52.6
51.8
52.2
53.1
53.0
53.4
53.4
54.1
52.1
53.0
52.7
53.3
53.4
54.0
53.6
53.0
53.1
53.0
53.4
52.2
54.8
54.9

22

IR_1555

20:46:23

00:10:10

610

11491

192

29.4°C

52.0
513
52.4
52.0
52.9
52.1
52.7
534
53.4
53.8
53.6
54.4
52.4
53.6
53.0
53.6
53.8
54.2
53.8
533
535
535
53.6
52.6
55.2
55.3

23

IR_1560

20:56:34

00:10:11

611

12102

202

29.4°C

52.6
51.9
53.0
52.6
53.5
52.7
53.2
54.0
54.1
54.3
54.4
55.1
53.1
54.3
54.0
54.5
54.7
55.1
54.6
54.0
54.2
54.0
54.3
53.3
56.0
56.1

24

IR_1562

21:00:41

00:04:07

247

12349

206

0

29.4°C

52.7
52.0
53.1
52.7
535
52.8
533
54.1
54.0
54.4
54.5
55.0
532
543
53.9
54.6
54.8
54.9
54.5
54.1
54.4
54.1
543
534
56.1
56.2

25

IR_1563

21:05:40

00:04:59

299

12648

211

5

29.4°C

48.0
472
48.1
474
479
477
474
48.1
477
48.1
483
48.1
48.0
486
484
48.7
48.8
49.1
49.7
493
494
489
493
48.8
50.5
496

26

IR_1564

21:10:40

00:05:00

300

12948

216

10

29.4°C

46.4
45,7
46.5
459
46.4
46.2
459
46.5
46.2
46.6
46.7
46.4
46.6
472
47.1
472
474
475
48.2
477
478
473
477
473
486
478

27

IR_1565

21:15:40

00:05:00

300

13248

221

15

29.4°C

454
44.7
45.5
44.9
45.5
45.2
44.9
45.7
45.2
45.6
45.6
45.3
45.6
46.1
46.1
46.2
46.4
46.6
47.1
46.6
46.8
46.2
46.6
46.3
47.6
46.9

28

IR_1566

21:20:41

00:05:01

301

13549

226

20

29.4°C

44.6
439
44.8
443
44.6
443
44.1
447
44,5
44.9
44.9
44,5
44.8
454
454
455
456
45.8
46.2
45.8
46.0
454
457
454
46.8
46.1

Mték D
29 30
IR_1567 IR_1568

21:25:40  21:30:41

00:04:59  00:05:01

299 301
13848 14149
231 236
25 30
29.4°C 29.4°C

40 434
34 428
442 836
37 432
40 433
38 432
35 432
441 436
539 434
43 438
442 439
539 435
A4 438
447 441
450 444
449 445
450 444
451 446
456 449
451 444
454 449
448 442
451 445
447 441
461 456
454 448
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53.5 54.2 54.6 55.5 55.5 49.6 48.1 47.1 46.3 45.7 45.2
53.2 54.0 54.3 55.0 55.2 494 478 46.9 46.1 45.5 45.0
53.2 539 54.3 55.1 55.1 49.3 47.7 46.5 45.8 45.2 44.5
53.0 53.8 54.1 54.9 54.9 49.0 474 46.3 45.5 44.9 44.3
539 54.6 55.1 55.8 559 50.5 49.1 48.0 471 46.6 459
53.2 539 54.3 55.0 55.1 49.9 48.4 474 46.6 45.9 45.3
53.2 54.0 54.3 55.1 55.1 49.7 48.4 474 46.7 46.1 45.6
52.7 53.5 53.8 54.6 54.8 49.3 48.1 47.0 46.3 45.7 45.2
53.3 53.8 54.2 54.9 55.0 494 48.0 47.0 460.2 45.5 449
52.8 53.4 53.8 54.5 54.5 49.0 47.6 46.6 45.7 45.1 44.5
51.9 52.5 53.0 53.5 53.6 49.1 47.6 46.5 45.7 45.0 44.4
50.9 51.5 52.0 52.5 52.5 48.1 46.7 45.6 44.8 44.2 43.5
50.9 51.4 51.9 52.5 52.6 48.1 46.7 45.6 449 44.3 43.8
50.1 50.9 51.1 51.9 51.9 46.9 45.6 44.7 439 43.3 429
499 50.6 50.9 51.4 51.7 47.0 45.5 44.5 43.8 43.1 42.7
48.7 49.3 49.6 50.2 50.4 46.2 44.7 43.7 43.0 42.5 419
52.8 53.4 53.7 54.5 54.4 49.1 478 46.6 45.8 45.1 44.5
52.3 53.1 53.3 53.8 54.1 433 46.7 45.7 44.7 44.2 43.6
51.6 52.2 52.6 53.3 53.4 479 46.7 45.6 44.8 44.3 439
51.3 52.0 52.1 529 52.8 46.9 45.3 44.4 43.6 43.0 42.6
50.7 51.3 51.6 52.3 52.3 47.0 45.6 44.6 43.8 43.3 42.7
49.5 49.9 50.3 51.4 51.5 46.0 44.7 43.7 43.0 424 42.0
52.8 53.4 53.7 54.8 54.9 49.3 48.0 47.1 46.1 45.5 44.8
51.8 52.5 52.8 53.5 53.6 48.6 474 46.3 454 44.7 44.1
51.4 52.0 52.3 53.2 53.2 48.2 471 46.0 45.2 44.6 442
50.6 51.1 51.7 52.3 52.4 473 46.2 45.1 44.5 43.9 43.3
50.6 51.3 51.5 52.2 52.5 47.1 459 45.0 442 43.5 43.0
49.6 50.1 50.5 51.1 51.1 46.2 45.0 44.1 43.3 42.8 423
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sk D
31 32 33 34 35 36 37 38 39 40 41
IR_1569 IR_1570 IR_1571 IR_1572 IR_1573 IR_1574 IR_1575 IR_1576 IR_1577 IR_1578 1IR_1579

21:35:41  21:40:40 214541 21:50:41  21:55:40  22:00:41  22:05:41  22:10:41  22:15:41  22:20:41  22:25:41

00:05:00  00:04:59  00:05:01  00:05:00  00:04:59  00:05:01  00:05:00  00:05:00  00:05:00  00:05:00  00:05:00

300 299 301 300 299 301 300 300 300 300 300
14449 14748 15049 15349 15648 15949 16249 16549 16349 17149 17449
241 246 251 256 261 266 271 276 281 286 291
35 40 45 50 55 60 65 70 75 80 85

29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 294°C

43.0 42.5 42.0 41.8 414 41.2 40.8 40.5 40.2 40.1 39.7
424 42.0 41.6 41.2 40.9 40.7 40.5 40.2 39.9 39.7 39.4
432 42.8 42.5 42.1 41.7 41.5 41.1 40.8 40.5 40.3 40.0
42.8 423 42.0 41.5 414 41.1 40.8 40.5 40.2 40.0 39.7
42.8 424 41.9 41.5 41.3 409 40.5 40.1 39.9 39.6 39.3
42.7 422 41.8 414 41.1 40.8 404 40.0 39.9 39.6 39.3
42.6 42.1 41.7 414 41.1 41.0 40.6 40.3 40.1 39.8 39.5
43.1 42.6 422 41.8 41.5 41.3 41.0 40.5 40.5 40.1 39.7
43.1 42.7 423 41.9 41.6 414 41.2 40.8 40.6 40.3 39.9
433 42.8 424 42.0 41.7 41.5 41.3 40.8 40.5 40.3 40.0
432 42.7 422 41.8 41.6 41.2 40.8 40.5 40.2 40.0 39.7
42.8 423 41.9 41.5 41.2 409 40.7 40.2 40.0 39.7 39.4
434 429 424 423 41.8 41.5 414 41.0 40.7 40.5 40.1
43.6 43.1 42.8 423 42.0 41.6 414 41.0 40.8 40.5 40.1
439 43.5 43.1 42.7 424 422 41.8 41.5 41.2 40.9 40.6
44.1 43.5 43.1 42.7 424 42.1 41.8 414 41.2 41.0 40.6
439 432 429 424 42.1 41.8 414 41.0 40.7 40.3 40.0
44.0 434 429 424 422 41.9 41.5 41.1 40.9 40.6 40.1
44.5 439 434 43.0 42.7 424 42.0 41.7 414 41.1 40.7
439 43.5 43.1 42.7 423 42.0 41.6 41.2 41.1 40.7 40.4
44.5 44.0 43.6 432 42.9 42.7 423 42.0 41.8 414 41.1
43.7 43.3 43.0 42.6 423 42.1 41.8 414 41.1 40.8 40.5
44.1 43.5 43.1 42.7 423 42.1 41.7 413 41.0 40.8 40.6
43.8 432 427 424 41.9 41.8 41.5 41.0 40.7 40.4 40.1
45.0 44.5 44.0 43.5 43.1 42.8 42.5 42.0 41.7 414 41.1
44.3 43.8 433 42.8 42.6 42.5 42.1 41.6 413 41.1 40.6
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44.7 44.3 439 43.5 432 43.0 42.6 42.2 41.8 41.6 41.3
44.5 44.0 43.6 43.3 43.0 42.7 423 41.9 41.7 414 41.1
44.1 43.6 432 42.8 424 422 41.8 414 41.1 40.8 40.5
43.7 432 42.9 42.5 42.1 41.8 414 41.1 40.9 40.5 40.2
454 44.9 44.4 43.9 43.5 432 42.9 424 42.1 41.8 414
44.8 44.3 43.9 434 43.1 42.8 424 42.0 41.7 414 41.1
45.1 44.6 44.3 43.8 43.5 432 42.8 424 423 41.7 41.5
44.7 44.3 43.7 434 432 429 42.6 42.0 41.8 41.5 41.2
44.5 43.8 43.5 429 42.6 424 419 41.5 41.3 40.8 40.5
44.0 43.6 432 42.7 423 42.0 41.7 41.1 41.0 40.8 404
44.0 434 43.0 42.6 422 41.9 41.5 41.1 40.8 40.6 40.2
432 42.7 423 41.7 41.5 412 40.9 404 40.2 39.9 39.7
434 42.9 42.5 42.1 41.8 41.6 413 40.9 40.7 404 40.2
42.5 42.0 41.7 41.3 41.1 40.8 40.5 40.1 40.1 39.8 39.6
423 41.7 41.3 409 40.7 40.4 40.1 39.7 39.5 39.4 39.2
41.5 41.2 40.7 40.5 40.2 40.0 39.7 39.4 39.3 38.9 38.8
44.0 43.5 43.0 42.6 423 42.0 41.6 41.2 41.0 40.7 40.4
433 42.7 423 42.0 41.5 41.3 41.0 404 404 40.1 39.7
43.5 43.0 42.6 42.3 419 41.7 414 41.0 40.8 40.5 40.3
42.1 41.9 41.5 41.1 40.8 40.7 40.5 40.0 39.8 39.6 39.3
423 41.9 414 41.0 409 40.5 40.3 39.9 39.6 39.5 39.2
41.5 41.0 40.7 40.4 40.2 39.9 39.8 39.5 39.2 39.1 38.9
44.4 439 433 429 427 423 42.0 41.5 41.2 40.9 40.6
43.8 432 42.8 42.5 42.1 41.7 414 41.0 40.7 40.5 40.2
43.8 43.5 43.1 42.6 424 42.1 41.8 413 41.1 40.7 40.5
43.0 42.5 422 41.9 41.7 41.3 41.1 40.6 404 404 39.9
42.7 422 41.9 414 41.0 40.8 404 40.0 39.8 39.6 39.4
41.9 414 41.1 40.6 40.4 40.3 40.0 39.7 39.4 39.2 39.0
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42

IR_1580

22:30:41

00:05:00

300

17749

296

90

29.4°C

39.4
39.2
39.8
39.5
39.1
39.1
39.3
39.6
39.8
39.8
39.5
39.2
39.8
40.0
40.4
40.4
39.8
39.9
40.4
39.9
40.9
40.3
40.2
39.8
40.8
40.4

43

IR_1581

22:35:41

00:05:00

300

18049

301

95

29.4°C

39.2
38.9
39.4
39.2
38.8
38.8
39.0
39.2
39.4
39.4
39.1
38.8
39.6
39.7
40.1
40.0
39.6
39.6
40.2
39.8
40.6
39.9
40.0
39.8
40.6
40.1

44

IR_1582

22:40:41

00:05:00

300

18349

306

100

29.4°C

39.0
38.7
39.2
39.0
38.7
38.6
38.9
39.1
39.3
39.4
39.0
38.7
39.4
39.4
39.8
39.8
39.3
39.4
39.9
39.6
40.4
39.8
39.8
39.5
40.3
40.0

45

IR_1583

22:45:42

00:05:01

301

18650

311

105

29.4°C

38.7
38.5
39.1
38.8
38.4
38.4
38.6
38.8
39.0
39.1
38.8
38.6
39.2
39.2
39.6
39.6
39.0
39.1
39.7
39.3
40.1
39.6
39.5
39.2
40.1
39.7

46

IR_1584

22:50:42

00:05:00

300

18950

316

110

29.4°C

38.4
38.3
38.9
38.7
38.3
38.1
38.4
38.6
38.8
38.8
38.4
38.2
38.9
39.0
39.4
39.3
38.8
38.9
39.4
39.2
39.9
39.3
39.2
39.0
39.8
39.5

47

IR_1585

22:55:41

00:04:59

299

19249

321

115

29.4°C

38.3
38.1
38.6
38.5
38.0
38.0
38.3
38.5
38.7
38.7
38.4
38.1
38.7
38.7
39.1
39.0
38.5
38.6
39.3
39.0
39.6
39.1
39.1
38.8
39.6
39.3

48

IR_1586

23:00:42

00:05:01

301

19550

326

120

29.4°C

38.1
319
38.3
38.2
317
317
38.1
38.1
38.4
38.3
38.2
37.8
385
38.4
389
38.8
38.3
38.4
39.0
38.7
39.4
39.0
38.8
38.6
39.3
39.0

49

IR_1587

23:05:42

00:05:00

300

19850

331

125

29.4°C

379
37.8
38.0
38.1
37.6
374
3.7
38.0
38.2
38.2
379
37.6
38.3
38.3
38.6
38.6
38.1
38.2
38.8
38.5
39.2
38.8
38.6
38.4
39.1
38.8

50

IR_1588

23:10:41

00:04:59

299

20149

336

130

29.4°C

317
37.6
319
319
374
37.2
37.6
31.8
319
319
317
315
38.0
38.1
38.4
38.3
319
38.0
385
38.2
39.0
385
38.4
38.1
389
38.4

Mték D
51 52
IR_1589 IR_1590

23:15:42  23:20:42

00:05:01  00:05:00

301 300

20450 20750

341 346
135 140
29.4°C 29.4°C
374 372
31.2 37.1
37.6 374
315 313
37.1 37.0
37.0 36.7
313 37.2
315 374
3.7 315
37.6 315
374 37.2
31.2 37.1
37.8 37.6
37.8 3.7
38.2 38.0
379 37.8
37.6 315
3.7 315
38.2 38.0
379 37.8
38.7 38.4
38.2 38.1
38.2 319
379 317
38.7 38.4
38.2 38.1

167
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411 40.8 40.6 40.3 40.0 39.8 39.5 39.3 39.0 38.7 38.5
40.8 40.6 40.3 40.1 39.8 39.6 39.3 39.1 389 38.6 38.4
40.3 39.9 40.0 39.5 39.3 39.1 38.8 38.6 38.4 38.1 319
39.9 39.6 39.5 39.2 39.0 38.8 385 38.4 38.2 379 37.8
411 40.9 40.6 40.3 40.2 39.8 39.5 39.4 39.1 38.7 38.5
40.8 40.6 404 40.1 39.8 39.5 39.2 39.0 38.8 38.5 38.3
41.2 40.9 40.7 404 40.1 39.8 39.5 39.4 39.1 38.8 38.7
409 40.7 40.5 40.2 40.0 39.6 39.4 39.2 389 38.6 38.5
40.3 40.0 39.8 39.5 39.3 38.9 38.6 38.6 38.4 38.1 37.8
40.2 39.9 39.7 39.4 39.2 38.9 38.7 38.5 38.3 379 37.8
39.9 39.7 39.5 39.2 39.1 38.8 38.6 38.4 38.1 379 37.6
39.3 39.1 39.0 38.8 38.5 38.3 38.1 37.8 37.6 313 372
39.9 39.6 39.5 39.2 39.0 38.8 38.6 38.3 38.1 379 317
39.3 39.1 38.9 38.7 38.4 38.2 38.1 379 317 374 37.2
389 38.6 38.4 38.2 38.1 379 317 3.7 313 37.0 36.9
385 38.3 38.2 38.0 37.8 37.6 374 313 37.1 360.8 36.6
40.0 39.7 39.6 39.3 39.1 38.8 38.6 38.4 38.1 379 317
39.3 39.3 39.2 38.9 38.7 38.4 38.2 38.0 317 37.6 37.1
40.0 39.7 39.6 39.3 38.9 38.8 38.6 38.4 38.1 37.8 37.6
39.1 38.9 38.7 38.6 38.2 38.1 319 3.7 315 31.2 37.1
389 38.7 38.6 38.3 38.0 38.0 3.7 31.3 37.2 37.1 36.9
38.6 38.2 38.2 38.0 37.6 37.6 37.2 31.2 37.0 36.8 36.7
40.3 39.9 39.7 39.5 39.3 39.1 38.8 38.6 38.3 38.0 31.8
39.8 39.6 39.4 39.2 39.0 38.6 38.4 38.2 38.0 37.8 37.6
40.2 39.9 39.8 39.4 39.2 39.0 38.8 38.5 38.3 38.1 37.8
39.7 39.4 39.2 39.1 38.9 38.5 38.4 38.2 319 3.7 374
39.1 38.7 38.7 38.4 38.3 379 31.8 37.6 313 37.0 37.0
38.7 38.5 38.4 38.1 379 3.7 374 31.2 37.0 37.0 36.8
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53

IR_1591

23:25:41

00:04:59

299

21049

351

145

29.4°C

37.0
37.0
313
313
36.8
36.7
37.0
313
3713
374
37.1
36.9
374
315
31.8
3.7
313
313
38.0
3.7
38.3
319
3.7
37.6
38.3
319

54

IR_1592

23:30:42

00:05:01

301

21350

356

150

29.4°C

37.0
36.9
37.2
37.1
36.8
36.8
36.9
37.1
37.2
3713
37.0
36.7
313
313
37.6
37.6
37.1
37.2
3.7
37.6
38.1
31.8
3.7
315
38.0
31.8

55

IR_1593

23:35:42

00:05:00

300

21650

361

155

29.4°C

36.8
36.7
37.0
36.9
36.6
36.4
36.7
36.8
37.0
37.1
36.7
36.6
37.2
37.1
374
313
36.9
36.9
37.6
313
319
315
374
37.2
31.8
315

56

IR_1594

23:40:41

00:04:59

299

21949

366

160

29.4°C

36.5
36.4
36.7
36.7
36.3
36.2
36.5
36.6
36.8
36.8
36.5
36.4
36.9
36.9
37.2
37.2
36.7
36.8
313
37.2
3.7
37.2
37.2
37.0
37.6
313

57

IR_1595

23:45:42

00:05:01

301

22250

371

165

29.4°C

36.4
36.4
36.6
36.6
36.2
36.1
36.4
36.6
36.7
36.7
36.5
36.3
36.8
36.8
37.1
37.0
36.6
36.7
37.2
36.9
37.6
37.2
37.1
36.8
315
37.2

58

IR_1596

23:50:42

00:05:00

300

22550

376

170

29.4°C

36.2
36.1
36.4
36.4
359
359
36.2
36.3
36.5
36.5
36.3
36.1
36.6
36.6
36.8
36.8
36.3
36.4
37.0
36.7
313
36.8
36.9
36.6
37.2
37.0

59

IR_1597

23:55:42

00:05:00

300

22850

381

175

29.4°C

36.1
36.1
36.3
36.3
359
35.8
36.1
36.2
36.4
36.3
36.1
36.0
36.5
36.5
36.7
36.7
36.3
36.4
36.8
36.7
31.2
36.7
36.8
36.5
37.1
36.9

60

IR_1598

0:00:42

00:05:00

300

23150

386

180

29.4°C

359
359
36.1
36.0
35.7
35.6
359
36.0
36.2
36.1
36.0
35.8
36.3
36.3
36.5
36.5
36.0
36.1
36.7
36.4
37.0
36.5
36.6
36.4
36.8
36.6

61

IR_1599

0:05:42

00:05:00

300

23450

391

185

29.4°C

35.7
35.7
36.0
359
35.6
355
35.8
35.8
36.1
36.0
35.8
35.7
36.1
36.1
36.4
36.4
359
36.0
36.5
36.2
360.8
36.4
36.4
36.2
36.7
36.4

Mték D
62
IR_1600

0:10:42

00:05:00

300

23750

396

190

29.4°C

35.8
35.8
359
359
355
355
35.7
35.8
36.0
36.1
35.8
35.7
36.1
36.1
36.3
36.2
359
36.0
36.5
36.2
36.7
36.4
36.4
36.1
36.6
36.3

169

63

IR_1601

0:15:42

00:05:00

300

24050

401

195

294°C

35.7
35.7
35.8
35.7
354
354
35.7
35.8
35.8
359
35.6
355
36.1
359
36.2
36.1
35.7
35.8
36.2
36.0
36.6
36.2
36.2
36.1
36.4
36.1



4T SN RIS AR RN KIRED A A AL R AT M Z AR B R

38.3 38.2 38.0 31.8 37.6 374 313 37.0 36.9 36.8 36.7
38.2 38.1 31.8 37.6 315 37.2 37.1 36.9 36.7 36.6 36.5
31.8 37.6 37.6 37.2 37.1 36.8 36.7 36.6 36.4 36.3 36.1
315 374 37.2 37.0 36.8 36.6 36.6 36.4 36.2 36.1 36.0
38.4 38.2 319 317 37.6 3713 31.2 37.0 36.8 36.7 36.6
38.1 38.0 31.8 37.6 374 37.1 37.0 36.8 36.6 36.6 36.4
38.4 38.2 38.0 31.8 37.6 374 31.2 37.0 36.7 360.8 36.6
38.3 38.1 319 37.6 37.6 374 37.1 37.0 360.8 36.7 36.6
37.6 374 313 37.0 37.0 36.7 36.5 36.3 36.2 36.1 36.0
37.6 37.6 37.2 37.1 37.0 36.8 36.5 36.4 36.2 36.1 36.0
315 313 37.1 36.9 36.8 36.6 36.5 36.2 36.1 36.1 359
37.1 37.0 36.7 36.5 36.4 36.3 36.1 36.0 35.7 35.7 35.7
315 374 37.1 36.9 36.8 36.6 36.5 36.4 36.2 36.1 36.0
37.1 37.0 36.8 36.6 36.4 36.3 36.2 36.0 359 35.8 35.7
36.9 36.7 36.5 36.3 36.2 36.1 35.8 35.7 35.6 35.6 355
36.6 36.4 36.2 36.1 36.0 35.7 35.7 355 354 353 35.2
315 374 37.2 36.9 36.8 36.6 36.5 36.2 36.1 36.0 359
37.1 37.0 36.9 36.6 36.6 36.4 36.2 36.1 359 35.8 35.7
315 374 37.1 36.9 36.8 36.6 36.4 36.2 36.0 36.0 35.8
36.9 36.8 36.6 36.4 36.4 36.1 36.0 35.8 35.7 35.6 355
36.7 36.7 36.5 36.2 36.1 359 35.8 35.7 35.6 355 353
36.5 36.3 36.3 359 36.0 35.6 35.6 354 354 35.2 35.0
37.6 315 3713 37.0 36.9 36.7 36.6 36.4 36.2 36.1 359
374 3713 37.0 36.8 36.7 36.4 36.4 36.1 36.0 36.0 35.8
37.6 315 374 37.0 36.9 36.6 36.5 36.3 36.2 36.1 359
374 313 37.0 36.8 36.7 36.5 36.3 36.2 36.0 36.0 35.8
36.7 36.7 36.5 36.3 36.1 359 35.8 35.6 354 355 353
36.6 36.5 36.2 36.0 36.0 35.8 35.6 355 354 354 35.2
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M4k D
64 65 66 67 68 69 70 il 72 73
IR_1607 IR 1613 IR_1619 IR 1625 IR 1631 IR_1637 IR 1643 IR 1649 IR 1655 | END

0:45:43 1:15:43 1:45:43 2:15:44 2:45:44 3:15:45 3:45:45 4:15:45 4:45:46

00:30:01  00:30:00  00:30:00  00:30:01  00:30:00  00:30:01  00:30:00  00:30:00  00:30:01

1801 1800 1800 1801 1800 1801 1800 1800 1801
25851 27651 20451 31252 33052 34853 36653 38453 40254
43] 461 491 521 551 581 611 641 671 941
225 255 285 315 345 375 405 435 465 735

294°C 29.4°C 29.4°C 294°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C 29.4°C

34.9 34.3 33.8 333 33.0 32.7 32.3 32.1 3177 294
34.8 34.2 33.7 333 329 32.6 32.2 32.0 3177 294
35.0 34.3 33.8 334 33.0 32.7 32.3 32.1 31.8 294
34.9 34.3 33.7 333 33.0 32.6 32.4 32.0 31.8 294
34.6 34.0 335 33.1 32.7 32.5 32.2 32.0 316 294
34.6 339 335 33.0 32.6 32.5 32.2 31.9 316 294
34.8 34.2 33.7 33.2 329 32.7 32.3 32.1 3177 294
35.0 34.2 33.7 333 329 32.7 32.3 32.1 3177 294
35.1 34.4 33.8 334 33.1 32.7 32.4 32.1 319 294
35.0 34.4 33.8 334 33.1 32.8 32.4 32.2 319 294
34.8 34.2 33.8 333 329 32.7 32.4 32.1 31.8 294
34.8 34.1 33.7 33.2 32.8 32.7 32.3 32.1 3177 294
35.2 34.4 339 335 33.1 32.8 32.5 32.2 319 294
35.1 34.4 339 334 33.1 329 32.4 32.2 319 294
353 34.5 34.0 33.6 33.2 329 32.5 323 320 294
35.2 34.5 34.0 33.6 33.1 32.8 32.5 32.2 319 294
34.9 34.3 33.7 333 33.0 32.8 32.4 32.2 31.8 294
35.0 34.3 33.8 333 33.0 32.7 32.4 32.1 31.8 294
354 34.7 34.1 335 33.2 33.0 32.6 32.3 32.0 294
35.1 34.6 34.0 335 33.1 329 32.5 32.2 31.9 294
35.7 34.9 34.3 33.8 33.4 33.1 32.7 32.4 32.0 294
353 34.6 34.1 33.6 33.2 33.0 32.6 32.3 32.0 294
354 34.8 34.1 33.7 333 329 32.6 32.3 32.0 294
35.2 34.5 34.0 33.6 33.2 33.0 32.5 32.2 31.9 294
35.6 34.8 34.1 33.7 333 33.0 32.7 323 320 294
354 34.7 34.1 335 33.2 329 32.6 32.2 319 294
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35.7 35.0 34.3 33.8 33.4 33.1 32.7 323 320 294
35.6 34.8 34.3 33.8 333 33.0 32.7 324 320 294
353 34.6 34.1 33.6 33.2 329 32.6 323 319 294
35.2 34.5 34.0 33.6 33.2 329 32.5 32.2 319 294
35.6 34.9 34.2 33.8 33.4 33.1 32.7 32.3 32.0 294
35.7 34.7 34.1 33.6 333 33.0 32.6 32.3 32.0 294
35.7 34.8 34.2 33.7 333 33.0 32.6 32.3 32.0 294
35.6 34.8 34.2 33.8 333 33.0 32.6 32.4 32.0 294
35.1 34.5 339 334 33.1 329 324 32.2 31.9 294
35.2 34.4 34.0 33.6 33.1 32.8 32.5 32.1 31.9 294
35.1 34.5 339 334 33.0 32.8 32.5 32.1 31.8 294
34.8 34.1 33.7 333 329 32.7 32.3 32.0 31.8 294
35.2 34.5 339 335 33.1 32.8 32.5 32.2 319 294
34.9 34.1 33.7 334 33.0 32.7 32.4 32.2 31.8 294
34.6 34.2 33.6 333 33.0 32.7 32.4 32.1 3177 294
34.6 34.0 335 33.2 32.8 32.7 32.2 32.0 3177 294
35.1 34.4 339 334 329 32.7 32.4 32.0 31.8 294
34.9 34.2 33.7 333 33.0 32.7 32.3 32.1 31.8 294
35.0 34.4 33.8 333 33.0 32.7 32.4 32.1 31.8 294
34.8 34.1 335 33.2 32.8 32.6 32.3 32.0 3177 294
34.6 339 335 33.1 32.8 32.5 32.2 32.0 3177 294
34.5 33.8 334 33.1 32.7 32.5 32.2 31.9 3177 294
35.1 34.5 33.8 334 33.1 32.7 32.4 32.2 31.8 294
35.0 34.3 33.8 334 329 32.7 32.4 32.1 31.8 294
35.1 34.5 34.0 334 33.0 32.8 32.4 32.2 31.8 294
35.0 34.3 33.8 334 33.0 32.7 32.4 32.1 31.8 294
34.6 339 335 33.2 32.8 32.5 32.2 31.9 316 294
34.5 33.8 33.6 33.0 32.7 32.5 32.2 31.9 3177 294

172



M4k E

fiék E AR EABER=B-PHEELRR

RO B
. IR 1462 IR_1463 IR 1464 IR 1469 IR 1474 IR 1479 IR 1485 IR 1490 IR_1495
ST
R 17:38:56  17:40:58  17:43:01  17:51:27  18:01:36  18:11:47  18:23:59  18:34:10  18:44:19
SR | 00:00:00  00:02:02  00:02:03 00:08:26  00:10:09  00:10:11  00:12:12  00:10:11  00:10:09
RiESE
122 122 245 506 609 611 732 611 609
(UNIT < s)
RG]
122 244 489 995 1604 215 2947 3558 4167
(UNIT < s)
SRR
2 4 8 17 27 37 49 59 69
(UNIT * m)

IRENERE  294°C 294°C 29.4°C 29.4°C 294°C 294°C 29.4°C 29.4°C 29.4°C 294°C
SESHRIE RS

= R
Al SP1~3 29.4 33.1 34.9 36.2 38.2 41.3 41.6 43.1 43.8 45.0
Al SP4~6 29.4 334 353 36.7 38.8 41.7 421 43.8 44.4 45.7
Bl SP7~9 29.4 34.0 36.2 315 39.6 41.3 42.8 442 45.0 46.2
Bl SP10~12 294 34.1 36.5 38.0 40.2 40.9 43.6 45.2 459 472
Cl SP13~SP15  29.4 33.7 35.8 313 38.8 41.0 422 439 44.3 45.7
Cl SP16~SP18  29.4 34.1 36.2 37.8 39.3 41.1 43.0 44.7 45.3 46.8
A2 SP19~SP21  29.4 33.1 34.9 36.2 38.5 419 421 439 44.7 46.0
A2 SP22~SP24  29.4 333 35.2 36.5 38.8 414 422 44.0 44.6 45.9
B2 SP25~SP27  29.4 34.1 36.3 37.6 39.8 41.1 432 45.0 45.7 47.1
B2 SP28~SP30  29.4 339 36.1 374 39.6 41.0 43.0 44.6 45.3 46.8
C2 SP31~SP33  29.4 33.7 35.7 37.2 38.9 40.1 425 44.3 44.7 46.5
C2 SP34~SP36  29.4 33.8 359 374 38.9 40.3 42.6 44.3 44.7 46.3
A3 SP37~SP39  29.4 329 34.6 35.8 38.0 40.5 41.5 43.0 43.8 45.0
A3 SP40~SP42  29.4 329 34.7 35.8 379 40.8 411 424 43.0 44.2
B3 SP43~SP45  29.4 33.6 35.6 36.9 39.0 40.8 422 43.8 44.6 45.9
B3 SP46~SP48  29.4 33.6 35.6 36.8 38.8 40.1 41.8 43.3 43.8 45.2
C3 SP49~SP51  29.4 335 354 36.8 38.3 40.2 41.7 434 439 454
C3 SP52~SP54  29.4 335 354 36.8 38.1 41.6 41.3 42.8 43.1 44.5
TR FERG VL L

Al Sp01 29.4 335 355 364 385 407 420 43.6 441 456
Al Sp02 29.4 339 360 373 395 415 4277 443 447 463
Bl Sp03 29.4 342 365 379 407 42,6 442 457 45T 47
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L I R B AR TR K IRED A R AL IR B A T AR R R

Bl Sp04 29.4 346 372 394 420 444 458 470 479 488
Cl Sp05 29.4 342 362 377 396 416 429 445 449 465
Cl Sp06 29.4 343 366 382 40.1 425 440 458 465 479
A2 Sp07 29.4 337 357  37.0 391 415 432 450 458 472
A2 Sp08 29.4 338 359 370 395 417 431 449 455  46.8
B2 Sp09 29.4 345 371 38,6 412 435 450 4677 474 489
B2 Spl0 29.4 345 371 38,6 412 436 448 464 471 479
C2 Spll 29.4 342 366 379 398 422 438 456 464 479
C2 Spl2 29.4 340 362 378 396 4177 433 453 455 473
A3 Spl3 29.4 334 354 367 389 408 426 444 452  46.1
A3 Spl4 29.4 333 351 363 384 404 417 431 436 447
B3 Spl5 29.4 342 365 38.0 402 424 440 456 462 478
B3 Spl6 29.4 343 366 378 400 421 430 445 451  46.2
C3 Spl7 29.4 341 365 379 398 423 434 454 462 476
C3 Spl8 29.4 337 357 370 385 406 419 432 438 450
e Tl L = B/ P 2

AA1Q 0.0 0.4 0.6 0.2 0.3 -0.6 0.4 0.5 0.3 0.6
AAILS 0.0 0.5 0.7 0.6 0.7 0.2 0.6 0.5 0.3 0.6
ABIQ 0.0 0.2 0.3 0.4 1.1 1.3 1.4 1.5 0.7 1.5
ABIS 0.0 0.5 0.7 1.4 1.8 3.5 22 1.8 20 1.6
ACIQ 0.0 0.5 0.4 0.4 0.8 0.6 0.7 0.6 0.6 0.8
ACIS 0.0 0.2 0.4 0.4 0.8 14 1.0 1.1 1.2 1.1
AA2Q 0.0 0.6 0.8 0.8 0.6 0.4 1.1 1.1 1.1 1.2
AA2S 0.0 0.5 0.7 0.5 0.7 0.3 0.9 0.9 0.9 0.9
AB2Q 0.0 0.4 0.8 1.0 14 24 1.8 1.7 1.7 1.8
AB2S 0.0 0.6 1.0 1.2 1.6 2.6 1.8 1.8 1.8 1.1
AC2Q 0.0 0.5 0.9 0.7 0.9 2.1 1.3 1.3 1.7 14
AC2S 0.0 0.2 0.3 0.4 0.7 14 0.7 1.0 0.8 1.0
AA3Q 0.0 0.5 0.8 0.9 0.9 0.3 1.1 1.4 1.4 1.7
AA3S 0.0 0.4 0.4 0.5 0.5 0.4 0.6 0.7 0.6 0.5
AB3Q 0.0 0.6 0.9 1.1 1.2 1.6 1.8 1.8 1.6 1.9
AB3S 0.0 0.7 1.0 1.0 1.2 2.0 1.2 1.2 1.3 1.0
AC3Q 0.0 0.6 1.1 1.1 1.5 2.1 1.7 20 23 2.2
AC3S 0.0 0.2 0.3 0.2 0.4 -1.0 0.6 0.4 0.7 0.5
P 0.0 0.5 0.7 0.7 1.0 1.1 1.2 1.2 1.2 1.2
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10 11 12 13 14 15 16 17 18 19 20 21 22 23
IR_1500 IR_1505 IR_1510 IR_1515 IR_1520 1IR_1525 1IR_1530 IR 1535 IR_1540 IR_1545 IR 1550 IR_1555 IR_1560 IR_1562

18:54:30  19:04:40  19:14:50  19:25:02  19:35:12 19:45:21  19:55:32 20:05:42  20:15:52  20:26:03  20:36:13  20:46:23  20:56:34  21:00:41

00:10:11  00:10:10  00:10:10  00:10:12  00:10:10 ~ 00:10:09  00:10:11  00:10:10  00:10:10  00:10:11  00:10:10  00:10:10  00:10:11  00:04:07

611 610 610 612 610 609 611 610 610 611 610 610 611 247

4778 5388 5998 6610 7220 7829 8440 9050 9660 10271 10881 11491 12102 12349

80 90 100 110 120 130 141 151 161 171 181 192 202 206

29.4°C 29.4°C 29.4°C 294°C 294°C 294°C 294°C 294°C 294°C 294°C 29.4°C 29.4°C 29.4°C 294°C

455 463 473 480 486 491 496 502 507 511 516 519 525 526
461 470 481 486 492 497 502 508 513 515 520 523 529 530
467 475 487 493 498 503 507 513 520 521 528 532 538 538
477 484 496 502 507 513 517 523 528 531 536 539 546 546
462 470 481 488 494 500 506 511 516 521 526 530 538 538
471 480 490 499 505 511 517 522 528 532 536 539 548 548
466 474 486 493 499 505 509 516 521 525 532 535 543 543
464 472 483 490 497 502 506 513 519 521 529 532 539 539
476 486 499 505 513 519 522 530 537 540 546 550 559 559
472 480 493 500 505 512 516 522 529 531 539 542 550 551
469 477 491 498 505 511 517 524 530 534 542 546 553 554
466 475 489 495 502 507 514 518 525 529 536 539 547 548
456 464 415 482 487 493 498 504 509 512 518 523 528 529
447 454 464 410 476 479 483 4T 494 496 503 505 512 513
463 474 483 490 498 501 507 512 518 522 529 532 539 540
455 463 471 418 483 488 490 497 503 505 511 513 522 522
459 467 481 487 494 499 505 510 516 520 526 529 538 539
449 456 468 415 479 484 488 493 501 503 508 512 519 520
TRFERIL
458 467 478 480 489 493 497 500 50.7 508 51.8 51.6 526 525
46.4 472 482 484 492 496 500 502 51.0 512 520 517 526 527
4715 490 497 504 51.0 506 519 523 522 530 538 530 537 546
49.2 503 507 517 522 5277 531 536 541 541 545 544 552 548
469 476 488 494 500 504 510 514 518 521 532 528 535 538
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484 49.1 504
478  48.6 49.6
473  48.0 49.1
496 503 51.6
489 495 50.7
484 489 504
474 483 495
471 419 48
452 458  46.8
483  49.0 502
46.7 471 480
477 483 503
454 461 469
TR Tt L = BB 7S P
03 04 05
0.3 0.2 0.1
0.8 1.5 10
1.5 1.9 11
0.7 0.6 0.7
1.3 1.1 14
12 12 10
0.9 0.8 0.8
2.0 1.7 1.7
1.7 1.5 14
15 12 13
08 08 06
L5 1512
05 04 04
20 16 19
12 08 09
18 16 22
0.5 05 01
g7
1.1 1.1 1.0

b S S AR A AT B
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51.0
50.3
49.7
52.2
51.1
50.9
49.9
49.3
47.2
50.7
48.5
51.1
47.8

0.0
0.2
1.1
1.5
0.6
1.1
1.0
0.7
1.7
1.1
1.1
0.4
1.1
0.2
1.7
0.7
24
0.3

0.9

51.5
50.9
50.1
52.9
52.0
51.8
50.8
50.2
47.6
514
48.8
51.5
47.9

0.3
0.0
1.2
1.5
0.6
1.0
1.0
0.4
1.6
1.5
1.3
0.6
1.5
0.0
1.6
0.5
2.1
0.0

0.9

A AL R 4 Z AR B

52.0
51.5
50.7
53.2
52.5
524
51.2
50.6
48.1
51.9
49.4
51.8
48.2

0.2
0.1
0.3
1.4
0.4
0.9
1.0
0.5
1.3
1.3
1.3
0.5
1.3
0.2
1.8
0.6
1.9
0.2

0.8

52.6
51.8
50.9
53.7
52.6
52.9
51.7
51.1
48.2
52.2
49.6
524
48.7

0.1
0.2
1.2
1.4
0.4
0.9
0.9
0.3
1.5
1.0
1.2
0.3
1.3
0.1
1.5
0.6
1.9
0.1

0.8

52.9
524
514
54.3
53.3
53.6
52.1
51.6
48.9
52.6
50.1
524
49.1

0.2
-0.6
1.0
1.3
0.3
0.7
0.8
0.1
1.3
1.1
1.2
0.3
1.2
0.2
1.4
0.4
1.4
0.2

0.6

53.6
52.8
52.0
55.0
53.8
54.1
52.8
52.1
49.2
53.2
50.8
53.3
49.6

0.0
-0.3
0.2
1.3
0.2
0.8
0.7
0.1
1.3
0.9
1.1
0.3
1.2
0.2
1.4
0.5
1.7
-0.5

0.6

53.8
53.2
52.3
55.1
54.1
54.5
53.1
52.3
49.3
53.6
50.6
53.4
49.7

-0.3
-0.3
0.9
1.0
0.0
0.6
0.7
0.2
1.1
1.0
1.1
0.2
1.1
-0.3
1.4
0.1
1.4
-0.6

0.5

54.6
54.2
53.0
56.3
54.9
55.6
53.9
53.3
50.2
54.5
51.5
54.3
50.9

0.2
0.0
1.0
0.9
0.6
1.0
1.0
0.1
1.7
1.0
1.4
0.3
1.5
0.1
1.6
0.4
1.7
0.1

0.8

54.3
53.8
52.8
55.9
54.8
55.2
53.7
52.8
49.8
54.2
51.2
54.0
50.3

-0.3
-0.6
-0.2
0.5
-0.2
0.4
0.3
0.4
0.9
0.6
0.6
-0.2
0.5
-0.7
1.0
0.1
1.1
-0.9

0.1

55.2
54.7
53.7
57.0
55.7
56.3
54.6
53.8
50.8
55.3
52.1
55.8
51.4

0.1
-0.3
0.1

0.6
-0.3

0.4

0.4
-0.2

1.1

0.7

1.0
0.1

1.0
0.4

1.4
0.1

2.0
-0.5

0.4

55.2
54.8
53.8
57.0
55.7
56.4
54.7
54.1
50.8
55.3
52.3
55.6
51.5

0.1
0.3
0.8
0.2
0.0
0.4
0.5
0.1
1.1
0.6
1.0
0.1
1.2
-0.5
1.3
0.1
1.7
-0.5

0.4
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