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# 35 DEIxE

64 74 84
1 2,165 4,595 5,986
2 2,518 4,948 8,017
3 2,392 5,223 6,210
4 2,675 4,728 6,681
5 3,793 4,159 5,956
6 3,458 4,774 6,076
7 3,641 4,960 6,508
8 2,847 5,962 6,718
9 3,188 4521 6,743
10 3,429 4,809 6,879
11 1,501 4,672 6,113
12 2,156 4306 6,695
13 3,396 5,191 6,219
14 2,123 4,029 6,683
15 2,422 5,915 6,952
16 3,171 4772 6,667
17 2,384 2,622 6,646
18 3171 3,523 6,717
19 3,136 3,826 5,139
20 3,386 3,019 3,948
21 2,519 3,549 5,400
22 4,332 4,208 6,437
23 4,131 4,384 6,069
24 4,461 4,584 6,408
25 2,837 4,929 6,256
26 3,925 4,563 6,219
27 4,131 4,119 5,545
28 4,861 4,443 5,557
29 4,699 5,508 5,172
30 4,809 5,654 4,145
31 5,254 3,629
A 97,657 141,747 188,396

_30_



%A

F7h ol

[¢)

50% A4 = W

ok
Qf

3h

o

S ER N

+s

o]

—~
HO

“|U10

o

i

)

oo

el
o
do

T
!

X

gl
o

ol

3.6 HERH T

-
it

bt

o

KIr

N

et

No

1,460

0 3,075

i\__
7]

3

=

195,427
2,915

148,723
2,882

86,160
3,428

o
oo

W
</

X

A}
(kWh)
(RT - h)

2ol q A o] &

€]

=

el

o

i
o

oo

)
ﬂAro
o

}‘

o

A ek

o

agol 44

o}

1l
=

]

2 AL o

Gl

71 w2l kel )

o)
M

Sol 1}

3

ZlE R 2 o] 9

542340

;OL

4

!

o

N
el

W A9 (dead zone)2

!
of
mwo

&
%o
o7

Ad = 2

i
fLN

ol M

K

|

=
.

of we}k 7]

_31_

AN

[e3]



xr
i)

H] -

3.5 &

53.39% ¢}k

1

N
N

1

[RR

An

Ao &

7]

N

R
s

& 5

AAA

o)

TH

i)

<

byl
_ZTI

H_O

oo

]
E)
el

el

;%l

ol

el

=

X

el
._~OO

s
OO

my

9101 A

16.08%4 o2 Al =8 XA o

AN S,

EE

s

H]ﬂ

5

4
beaet.

)

L% 500RT 2t =

[e3}
PR

} 1,000RT

S

71 gy

ol

H] 1

&

A

o
=

o

B
s

._~OO

E

o

3.7 “HEF Tt

37
Sk

o
Oo]: o

ERR

Ay s

of AHEE F5

B
Tz 2|2
PP e
0= | O~
4= A OE B
Mmﬂn/un/un,o
o
o %DTuLnuy
do 318
o | O
S|oo|
LO
o p
RCOPRE | R
o | o | B0
Fo | T °
Al |~
||| B
o | N |
“|U_|O

o},

Gl

ol

TH

i)

<

B
_ZTI

H_O

¥359

3 o]

X

)

el

Ho
)

i

fin}

{

fng
O

At

%
)
o
i
o)

A
ol
WU_‘O

el

Ho

2l

o

il
E!

p—

o]
-
~~
jant

—

el

el

o

oo

il

, WA Aade] LCCRAA #az dx

To

4

70

_32_



38 L= A

v
ar

Mﬂl O_EM
W IT ol g |olalw|e|e
o | N =2 Z2g B2
|2
pr |1
®| & | B2
el —la||
A = | LD 8|8
— oS Ho
Ae ﬁ %WGGG
3 N s 2N N[N
o I Cl—ull SN NS B
A I I
L 27K R
MEME%
D
0[S e
S|
| @
3
oo
= %

=

el

tol 7 =

71" 2ol A(10)= o] &3

¢+

o
o
=)

)A
el

~(10)

3HUSRt/h]

5

s

=]

sHUSRt] + W57 )

)

SWEY] HEAZ = 4 W

o] 2\ A =E)[kW]

Ay

ol

R R A

|

7

1o

(11)

_33_

2~ A

bol 7

o

Q

3
13 AL (http://www kepco.co.kr)

FEA 72~ (http://www.skens.com)

o]

=l

N
=

(7)
) F

5) @

2]
6

Al




S 6 9 749 8 4

7+ A1 3k (h) 98 142 189
A ALE F(kWh) 29,053 42,170 56,048
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Cost Analysis & Performance Evaluation of Ice Thermal Storage

Cooling System

by Lim, Hyung-Chan

Department of Architectural Engineering, Graduate School

Pukyong National University

Abstract

From the beginning of the 1990’s as Domestic industry development and life
level of people has been improving, and it’s been highly increasing fast not only
normal buildings but also general houses to introduce cooling air—-conditioning
system as increasing aspiration toward quality of life. However, as increasing
power demand, spare rate of power has been decreasing and it has been becoming
a problem of power supply during peak time of summer season. In 2005 the power
for air-conditioning was 30%. it is. expected that it-would be increasing.

The power demand for air-conditioning 1S related with office automation,
airtightness of building and global warming, so it is necessary to increasing it.

Increasing power demand for air-conditioning is a important reason increasing
cost of generation of electric power and building power plant. Therefor as an
alternative plan the government made a law to install Thermal Energy Storage
system and Gas Heat Resource facility over 60% in case of installing the center
intensively cooling heat resource so that the amount used on peak electricity in

summer season can be decreased.
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According to this, application of Ice Thermal Storage Cooling system of Ice TES
system has been highly increased since 1990, as increase of installation domestic
Ice TES system performance has been developed.

However most of domestic Ice TES system has been installed from other
country technology, only two domestic companies have their own technology of Ice
TES system. Therefore to check the performance of Ice TES system applied in
Korea is certification test report to get the TES system -certification, there is no
particular method to check the performance of the system.

In this study, in compensation for the site that capsule type Ice TES system
developed by orignal domestic-new technology has-been installed investigated the
overall performance of Ice TES system with the data ‘recorded from Jun to
August. This study suggest that which system is the best way by comparing

TES with Gas-fired absorption chiller with annual energy using
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6¥ 52 =7 data
= ol =z o3 3] 3] = oJ ~z
A sren Ziil gren
0:01:44 -3.1480 -1.0940 -5.5840
0:51:41 -3.8720 -1.5000 -4.8080
1:41:43 -3.7800 -1.5760 -4.8040
2:31:43 -4.0240 -1.6720 -4.9880
3:21:45 -3.2840 -1.2140 -0.0140
4:11:43 -2.7360 -0.3280 2.3740
5:01:44 -2.2000 0.3380 3.4000
5:51:42 -1.6580 1.0300 4.5460
6:41:41 -1.1220 1.6020 5.4640
7:31:42 -0.5720 2.1860 6.6060
8:21:40 =-0.0160 2.7460 8.3800
9:11:40 0.4560 3.3080 10.0580
10:01:42 0.9280 3.8500 11.4260
10:51:44 -4.0260 7.3580 9.2780
11:41:41 =2.4500 7.7260 10.1040
12:31:42 -3.4480 7.6080 9.7980
13:21:40 -2.6240 7.5480 9.5940
14:11:44 -1.2940 7.5440 9.2860
15:01:43 -0.4920 7.5460 9.1280
15:51:43 -0.2740 7.5080 8.9800
16:41:42 -0.1640 7.6880 9.1400
17:31:41 -0.0580 7.3840 8.9120
18:21:44 -0.0060 7.7320 9.5640
19:11:42 -0.0480 7.6640 9.2840
20:01:44 -0.0480 75180 9.1580
20:51:43 -0.0520 7.7900 9.6360
21:41:42 -0.0480 7.8040 9.6500
22:31:41 -0.9940 0.6800 -4.7780
23:21:43 -2.1140 -0.3740 -3.9520
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68 10¢ =3 data
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A srew 3;32 gre
0:01:36 -3.0440 -0.7300 -6.0880
0:51:36 -3.5560 -1.2980 -6.0600
1:41:35 -3.8680 -1.5460 -6.0300
2:31:35 -3.5060 -1.5260 -0.6280
3:21:38 -2.8620 -0.8380 1.5860
4:11:36 -2.2980 -0.0960 2.9340
5:01:35 -1.7700 0.5020 3.9260
5:51:36 -1.2520 1.0700 4.7580
6:41:36 =0.7500 1.6080 5.3480
7:31:37 =0.2460 2.1300 6.2620
8:21:37 0.2120 2.6400 7.5280
9:11:35 0.6560 3.1600 8.8540
10:01:37 1.1180 3.7200 10.2940
10:51:37 1.5780 4.2260 11.6660
11:41:33 -3.6200 7.5560 9.4320
12:31:34 -2.3480 7.4660 9.2100
13:21:33 -0.8700 7.6860 9.2040
14:11:36 -0.3500 7.6140 9.0920
15:01:33 =0.2060 7.3900 8.9220
15:51:37 =0.1460 7..7660 9.1920
16:41:34 -0.0640 7.7300 9.1960
17:31:35 -0.0760 7.5820 9.0500
18:21:34 0.0180 7.7400 9.3200
19:11:36 0.0060 7.6180 9.1280
20:01:36 0.0080 7.5620 9.0620
20:51:35 0.0680 7.6580 9.3100
21:41:35 0.0340 7.6520 9.1760
22:31:34 1.4900 1.6420 -2.4180
23:21:33 -2.1120 -1.9940 -5.2200

_43_



68 15¢ =3H data
= ol =z o3 3] 3] = oJ ~z
A sren Ziil gre
0:01:28 -3.9080 =2.7780 -1.9000
0:51:30 -2.9960 -1.9720 0.4120
1:41:28 -2.4240 -1.2420 2.8460
2:31:27 -1.8700 -0.4820 3.9140
3:21:27 -1.3100 0.1620 5.3000
4:11:27 -0.7680 0.7280 6.9980
5:01:28 -0.2260 1.3040 8.7660
5:51:29 0.2420 1.8560 10.3240
6:41:30 0.6920 2.3760 11.7020
7:31:27 1.1500 2.9320 12.9540
8:21:30 1.5960 3.4220 14.0060
9:11:29 2.0420 3.9500 14.9620
10:01:27 24680 4.4660 15.7280
10:51:29 2.8900 4.9780 16.4460
11:41:31 =3.7820 7.7260 9.1520
12:31:27 -3.7500 7.6120 9.8140
13:21:30 -3.5920 7.5000 9.6520
14:11:28 -3.3040 7.7600 10.5220
15:01:27 =2.9660 7.5660 9.6180
15:51:29 -2.0220 7.6360 9.4640
16:41:28 -1.2980 7.6700 9.3300
17:31:25 -0.6680 7.7180 9.3660
18:21:30 -0.4540 7.6640 9.3100
19:11:27 -0.3100 7.5880 9.0520
20:01:30 -0.2960 7.8020 9.2500
20:51:28 -0.1620 7.7920 9.7620
21:41:26 -0.1620 7.7000 9.7640
22:31:25 -0.7000 -0.5380 -4.9240
23:21:28 -3.0420 -2.9080 -5.8800

_44_



68 20 &£ data
= o] = o 77 3] = o 7

A srew ree drer
0:01:24 ~3.3180 ~1.1560 ~5.9920
0:51:22 ~3.6960 14580 61120
1:41:23 ~3.9940 ~1.8380 ~6.0400
2:31:23 ~3.3060 ~1.3960 ~0.0600
3:21:24 ~2.6920 ~0.5400 2.3560
4:11:22 ~2.1380 0.1440 35540
5:01:19 ~1.6080 0.7520 45000
5:51:20 ~1.0960 1.3180 5.2560
6:41:22 05720 1.8520 5.9340
7:31:21 -0.0480 2.3980 6.8940
8:21:20 0.3840 2.9300 7.9260
9:11:20 1.8500 8.6540 8.3160
10:01:22 ~2,2760 7.6840 10.1760
10:51:22 32100 7.4520 9.3080
11:41:19 1.4900 7.4100 9.1040
12:31:20 -0.6240 7.7540 9.2720
13:21:20 ~0.0960 7.5320 9.2300
14:11:22 -0.2320 7.7480 9.3640
15:01:20 ~0.2120 7.6800 9.3620
15:51:22 ~0.1680 7.4520 89780
16:41:19 ~0.1020 7.6600 9.3180
17:31:17 0.5400 7.8280 10.1760
18:21:21 0.0600 7.7830 10.0000
19:11:20 -0.0720 7.6400 9.3660
20:01:22 0.4440 7.7420 10.0520
20:51:21 ~0.0360 7.6830 9.7840
21:41:21 2.8960 0.4100 8.1360
22:31:19 ~1.0900 ~0.9300 54160
23:21:22 ~2.9200 ~2.8260 57940

_45_



68 2569 &% data

oz 2 5157] sdz
A FreE Q7 en SO
0:01:13 -2.8460 0.2540 -6.0680
0:51:14 -3.1440 -0.6720 -5.9560
1:41:14 -3.3300 -0.9200 -5.9740
2:31:12 -3.5560 -1.2040 -5.9860
3:21:16 -3.7620 -1.6200 -6.0940
4:11:16 -3.9360 -1.7140 -5.8460
5:01:14 -3.4320 -1.5460 -0.2840
5:51:17 -2.7800 =0.8340 2.2660
6:41:16 -2.1820 -0.0040 3.6740
7:31:12 7.2720 9.5700 2.5580
8:21:12 -0.5760 -2.3880 7.1120
9:11:15 -1.0100 7.5660 3.9860
10:01:13 -0.4400 7.6660 9.3380
10:51:14 -0.1920 7.2540 9.4440
11:41:14 =0.0800 7.6700 9.2820
12:31:15 -0.0660 7.7380 9.3760
13:21:14 -0.0380 7.3940 8.9440
14:11:15 -0.0540 7.5380 8.9840
15:01:13 =0:0140 7.7780 9.3260
15:51:13 0.0260 7.6080 9.2480
16:41:13 0.0620 1.7220 9.3700
17:31:11 -0.0080 7.6720 9.3260
18:21:11 0.0380 7.7220 9.3880
19:11:13 0.0420 7.7660 9.8920
20:01:11 0.8180 7.7380 11.1280
20:51:11 2.2880 0.9120 9.5660
21:41:15 3.2320 1.7320 11.1120
22:31:11 -1.7280 0.8420 -6.1520
23:21:13 -3.0700 -0.4540 -6.0660

_46_



68 302 =3A data

= ol =z o3 3] 3] = oJ ~z
A sren Ziil gre
0:01:05 0.9620 1.1060 -2.8740
0:51:08 -2.6500 -1.8580 -6.1600
1:41:09 -3.3860 -1.8480 -6.0380
2:31:06 -3.5100 -1.7160 -5.9520
3:21:08 -3.5900 -1.7180 -5.9760
4:11:07 -3.6800 -1.7000 -5.9840
5:01:09 -3.7440 -1.6420 -6.0880
5:51:06 -3.9140 -1.5060 -5.9320
6:41:08 -3.8500 -1.3900 -1.8600
7:31:09 -3.5620 7.5120 9.3280
8:21:09 -1.7520 7.5820 9.3000
9:11:06 -0.5460 7.1000 9.7920
10:01:07 0.0160 7.2660 9.3600
10:51:05 0.1740 7.5000 8.9520
11:41:05 0.2780 7.4760 9.4780
12:31:06 0.4900 7.1580 9.8060
13:21:08 0.6580 7.3440 10.1120
14:11:04 1.0320 7.5760 9.2960
15:01:05 1.6020 7.5580 9.8960
15:51:07 2.4800 74100 9.6520
16:41:06 3.9780 7.6680 9.7600
17:31:03 6.1700 8.2080 10.2460
18:21:07 9.1580 9.1800 11.3380
19:11:05 10.7180 10.7680 12.1900
20:01:05 11.9540 11.9580 13.0620
20:51:05 13.0560 13.1160 14.3740
21:41:05 14.1980 14.2520 15.6440
22:31:07 10.6120 10.6980 6.6100
23:21:07 6.0600 6.1400 2.2860

_47_



74 52 &3 data
= o] =z o3 7 3] = o] =z
S srew Ziil e
0:01:01 ~3.1580 ~3.0080 ~5.9800
0:51:01 ~3.4800 -3.3840 -5.8180
1:41:00 ~3.5960 -3.4580 ~5.9300
2:31:00 37220 -3.0540 -6.1080
3:21:00 ~3.8780 -2.4580 -6.1060
4:10:59 ~4.0380 -2.2020 ~5.9060
5:00:59 ~3.2300 ~1.6500 -0.0140
5:50:59 -2.6100 ~0.8060 2.3500
6:41:01 ~2.0340 ~0.1120 3.2960
7:31:01 -3.9040 7.6240 8.3820
8:20:58 ~2.5080 7.7520 9.4240
9:11:00 ~1.2060 7.6540 9.4180
10:01:01 ~0.6220 7.7640 9.7100
10:50:58 -0.2520 7.6060 9.1320
11:40:58 ~0.1780 7.6180 9.1640
12:30:57 -0.1480 7.7400 9.1920
13:21:01 ~0.0700 7.6620 9.3180
14:10:58 0.0100 7.8560 9.3940
15:00:58 ~0.0020 7.3720 8.9480
15:50:58 0.0400 75480 8.9800
16:41:01 0.1380 7.8700 9.3340
17:30:59 0.1460 7.7200 9.2420
18:21:00 0.2220 7.8960 9.9600
19:10:57 0.0960 7.7440 9.4100
20:00:59 0.5460 7.4800 8.8960
20:51:00 1.3360 7.6320 9.2460
21:40:59 2.7160 7.4900 9.3040
92:30:58 1.5700 1.7000 ~2.3060
93:20:58 ~2.0960 ~1.9740 ~5.4200

_48_



784 10¢ =3 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:54 -1.9340 -0.9180 -6.1840
0:51:54 -3.3320 -1.5460 -6.0320
1:41:54 -3.6640 -1.6620 -6.1360
2:31:52 -3.7420 -1.6220 -6.0480
3:21:52 -3.8160 -1.6080 -6.0920
4:11:56 -3.8720 -1.6340 -6.0500
5:01:54 -3.9740 -1.6500 -5.8380
5:51:54 -3.9580 -1.5840 -5.9760
6:41:50 -3.3760 -1.3280 -0.0840
7:31:52 5.4540 9.7000 5.3560
8:21:53 -1.8220 7.6800 9.4140
9:11:53 -0.9300 7.6100 9.3780
10:01:52 -0.4180 7.7300 10.2020
10:51:53 0.0140 75120 9.0500
11:41:53 0.1960 7.6380 9.1420
12:31:55 0.4000 7.5260 8.8620
13:21:50 0.4460 7.5340 8.9680
14:11:51 0.4580 7.4700 8.8840
15:01:54 0.6180 7.8000 9.2980
15:51:53 0.9680 7.4540 9.1860
16:41:53 1.5400 7.5520 9.2500
17:31:52 2.6180 7.7460 8.9020
18:21:52 4.0840 7.7520 9.6580
19:11:53 6.3200 7.8300 8.9160
20:01:52 77120 8.1260 8.5640
20:51:53 8.5180 8.5620 9.9040
21:41:50 9.2320 9.3380 10.3280
22:31:53 4.7920 4.9080 0.3200
23:21:49 -0.8940 -0.6220 -5.3400

_49_



78 15¢ =3H data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:46 1.0120 1.1380 -2.9060
0:51:47 =2.7700 -2.6420 -5.8060
1:41:47 -3.6560 -3.4920 -5.9280
2:31:47 -3.7800 -3.6640 -6.1060
3:21:48 -3.8520 -3.3340 -6.0600
4:11:45 -3.8680 =-2.7920 -6.0520
5:01:45 -3.9180 -2.4420 -6.0740
5:51:46 -4.0120 -2.3160 -4.2360
6:41:46 5.1540 5.1780 0.2080
7:31:47 5.2200 5.2700 3.6700
8:21:46 -1.5080 7.3600 9.5840
9:11:48 -0.1320 7.3960 9.6820
10:01:47 0.5420 7.4160 10.4340
10:51:47 1.1420 7.7740 10.7500
11:41:47 2.0800 7.4240 9.8360
12:31:46 3.1780 7.8020 10.7740
13:21:46 5.1220 8.2420 11.1720
14:11:46 8.2380 8.3500 10.7540
15:01:46 10.6980 10.7520 12.5200
15:51:45 12.5280 12.5740 14.3040
16:41:46 14.4380 14.4860 16.2460
17:31:47 13.2840 13.2940 18.5720
18:21:47 9.1420 9.1220 19.4820
19:11:45 6.8360 6.7700 20.0720
20:01:48 6.7280 6.6720 20.5000
20:51:43 6.9220 6.8400 20.8240
21:41:45 6.5900 6.5000 21.1640
22:31:45 10.5600 10.6460 5.9960
23:21:45 5.9980 6.0780 2.3840

_50_



74 20¢ =3A data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:41 -3.3580 -1.9040 -6.1500
0:51:40 -3.6580 -1.9380 -6.0400
1:41:41 -3.7800 -1.9500 -6.0400
2:31:42 -3.9420 -1.8580 -5.9560
3:21:41 -3.7840 -1.9480 -1.5120
4:11:38 -3.0620 -1.2120 0.2800
5:01:41 -2.4720 -0.4420 2.5800
5:51:40 -1.9200 0.2120 3.6080
6:41:42 -1.3960 0.7960 4.3740
7:31:43 8.2580 8.3980 5.3340
8:21:41 -3.7620 7.1840 9.1840
9:11:41 0.2800 7.8720 10.1020
10:01:38 -1.2060 7.5160 9.1380
10:51:38 -0.5320 7.7080 9.5360
11:41:38 -0.2180 7.7060 9.3980
12:31:40 -0.0660 7.4640 8.9140
13:21:40 0.0580 7.8500 9.6600
14:11:37 0.0200 7.8260 9.4560
15:01:37 0.0680 7.5400 9.1520
15:51:40 0.1200 7.6660 9.6480
16:41:37 0.3940 7.9220 9.8700
17:31:40 0.1000 7.8180 9.4100
18:21:41 0.1420 7.6680 9.4860
19:11:38 0.9740 7.5980 9.5840
20:01:38 2.3960 1.0300 9.5220
20:51:39 3.2680 1.7940 11.0700
21:41:40 3.7760 2.4200 11.9600
22:31:38 -0.0040 1.8240 -4.5060
23:21:39 -3.1700 -0.2480 -5.8860

_51_



78 252 =X data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:31 -2.8840 -2.7560 =-5.7580
0:51:34 -3.4100 -3.3220 -5.7280
1:41:33 -3.7080 -3.5920 -5.9260
2:31:35 -3.7680 -3.6220 -5.9600
3:21:33 -3.8100 -3.6880 -5.9920
4:11:32 -3.9480 -3.1960 -6.0700
5:01:32 -3.6360 -2.4780 -1.0040
5:51:34 -2.9560 -1.6840 1.0480
6:41:34 -2.3620 -0.9600 3.1380
7:31:34 =1.7980 -0.2260 4.3340
8:21:35 -3.8400 7.2200 8.9500
9:11:31 -1.7500 7.5260 9.2440
10:01:32 -0.7640 7.6880 9.6830
10:51:33 -0.3900 7.4840 9.1740
11:41:32 -0.2160 7.5500 9.1960
12:31:34 -0.1000 7.5680 9.0340
13:21:33 =0.0240 7.6700 9.1200
14:11:32 0.1180 7.4830 8.9860
15:01:31 0.3160 7.4540 9.1500
15:51:34 0.7080 7.5940 8.9700
16:41:34 1.1420 7.6620 9.0240
17:31:31 1.7000 7.6300 8.8980
18:21:31 3.0020 7.5520 9.9000
19:11:31 5.2360 7.8940 9.4680
20:01:30 7.3400 8.3180 9.7840
20:51:32 9.0100 9.1060 10.3780
21:41:31 9.9200 9.9340 11.1120
22:31:32 5.3540 8.3360 0.8520
23:21:34 -0.4320 3.3980 -4.4720

_52_



74 30 &4 data
= =z o B =o] 2
Az srew e »;f;] M
0:01:25 ~0.6400 3.0080 ~4.3780
0:51:27 -3.2720 0.3160 -6.0100
1:41:28 ~3.8060 ~0.7300 ~5.9760
2:31:23 ~3.9500 ~1.1120 ~6.0460
3:21:24 ~3.9660 ~1.5980 ~6.0660
4:11:26 ~3.9180 ~1.4320 ~6.0080
5:01:23 -3.4460 ~1.4000 -0.4160
5:51:26 ~2.8140 ~0.6120 2.3560
6:41:27 ~2.2060 0.1520 3.9420
7:31:26 ~3.8760 7.3940 9.5320
8:21:24 ~1.7600 7.5940 9.3700
9:11:23 -0.8280 7.6940 9.3680
10:01:26 -0.2260 75700 9.0720
10:51:22 0.1860 7.3080 9.4140
11:41:23 0.9160 7.4200 10.5040
12:31:26 2.4140 7.5920 10.5960
13:21:25 4,5540 7.9520 10.5980
14:11:23 7.0960 8.3830 10.8220
15:01:26 9.9180 9.9860 12.0140
15:51:26 11.7580 11.8080 13.8600
16:41:27 11.6320 11.6540 16.5680
17:31:23 11,5120 11.5460 17.3580
18:21:22 11.9580 12.0000 18.1400
19:11:23 11.9500 12.0260 18.9540
20:01:25 12.2520 12.2960 19.6020
20:51:23 12.3740 12.3800 20.2780
21:41:25 11.1160 11.1500 20.6340
22:31:26 8.1180 8.1920 4.6600
23:21:24 4.0500 4.0740 0.5440

_53_



8¥ 52 =7 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:19 3.5740 7.2040 0.1360
0:51:19 -0.9740 3.3920 -4.8880
1:41:16 -3.1780 0.3200 -4.9140
2:31:15 =-3.7700 -0.0160 -5.9440
3:21:15 -3.8980 -1.0520 -5.9980
4:11:18 -3.9300 -1.1840 -5.9560
5:01:16 -3.9680 -1.5360 -5.8820
5:51:20 -3.6900 -1.5720 -1.1720
6:41:19 11.1800 11.6560 2.1000
7:31:18 7.0600 7.1280 4.2540
8:21:17 7.0240 7.0580 5.9800
9:11:418 7.0980 7.0980 7.9100
10:01:18 -3.3200 7.2140 9.6140
10:51:15 -0.4780 7.1600 10.6180
11:41:18 0.6340 7.3960 10.4960
12:31:15 1.7900 7.5900 10.5840
13:21:17 3.0500 7.7420 10.7200
14:11:15 4.8100 8.0480 11.1500
15:01:17 7.5000 8.4940 11.8220
15:51:16 10.5600 10.6180 13.1140
16:41:17 12.8740 12.9180 15.1300
17:31:17 15.1520 15.2160 17.1780
18:21:16 15.5840 15.6080 19.9160
19:11:14 13.9280 13.9040 21.0520
20:01:16 11.6760 11.6540 21.6320
20:51:17 10.2700 10.2240 22.1100
21:41:13 9.6540 9.5600 22.5240
22:31:16 11.4540 11.5220 7.4780
23:21:15 7.2940 7.3900 3.8900

_54_



8¥ 10¢ =3 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:08 3.8520 3.9660 0.2040
0:51:10 -0.8220 -0.6580 -4.4960
1:41:10 -3.2000 -3.0920 -5.4300
2:31:10 -3.6520 -3.5600 -5.2640
3:21:08 -3.9160 -3.7840 =-5.7200
4:11:11 -3.9420 -3.0420 -6.0640
5:01:11 -3.9460 -2.6120 -5.8260
5:51:10 -3.9800 -2.2460 -5.9860
6:41:09 9.1960 9.3320 -0.6400
7:31:08 8.0060 8.0920 2.8660
8:21:07 6.8300 6.8480 5.0060
9:11:06 7.5080 7.5880 6.2180
10:01:09 -0.3100 8.5720 10.4200
10:51:08 -0.6940 7.2860 9.7760
11:41:11 0.4620 7.4160 10.1260
12:31:08 1.5480 7.5240 10.5140
13:21:08 2.8900 7.6860 10.6300
14:11:10 4.3820 8.1180 11.0860
15:01:07 6.6160 8.4640 11.6380
15:51:10 9.9900 10.0240 12.8760
16:41:09 12.2100 12.1940 14.7100
17:31:10 12.6320 12.6760 17.8200
18:21:06 11.7220 11.7700 18.9600
19:11:08 11.5460 11.5780 19.7380
20:01:07 10.4940 10.4660 20.2980
20:51:04 7.3360 7.2860 20.8060
21:41:08 9.2980 9.2500 21.4800
22:31:10 8.8440 8.9380 5.5800
23:21:08 4.8760 4.9720 0.7080

_55_



8¥ 15¢ =3 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:03 1.8660 1.9520 -2.2140
0:51:02 -2.3520 -2.2340 -5.6060
1:41:03 -3.4880 -3.4120 -5.4120
2:31:03 -3.9260 -3.8380 -5.5020
3:21:00 -3.9640 -3.4360 -6.0520
4:11:00 -3.9420 -2.7640 -5.9540
5:01:03 -3.9960 -2.3920 -6.0360
5:50:59 -3.1600 -1.6540 0.4020
6:41:01 —=2.4840 -0.7460 3.7280
7:31:04 5.5720 5.6060 5.2720
8:21:03 9.2620 9.3320 6.6260
9:11:02 11.0660 11.1480 8.5600
10:01:02 -3.8880 7.3360 11.2680
10:51:01 -0.2760 7.4300 11.1920
11:41:01 1.7340 7.6740 11.3620
12:31:04 3.7960 8.1080 11.5120
13:21:00 5.9620 8.5500 12.1740
14:11:01 9.6740 9.6580 13.1060
15:00:58 12.3400 12.3620 15.3000
15:51:00 15.0160 15.0580 18.3500
16:41:03 15.1400 15.1580 19.7480
17:31:00 15.2860 15.2940 20.4500
18:20:59 14.7580 14.7620 21.0700
19:11:03 10.4700 10.4840 21.8460
20:01:03 6.5340 6.2900 22.5200
20:50:59 7.5760 7.6240 22.9440
21:41:00 5.4320 5.2540 23.3360
22:31:01 11.1180 11.2160 7.0420
23:20:58 6.4740 6.5680 2.6000

_56_



8¥ 20¢ =3 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:58 -0.3200 -0.1640 -4.5560
0:51:57 -3.1720 -3.0800 -5.7660
1:41:58 -3.6900 -3.5840 -5.5320
2:31:58 -3.9700 -3.3900 -6.0240
3:21:57 -3.2480 -2.5440 0.0340
4:11:58 -2.5960 -1.6220 2.9700
5:01:57 -1.9600 -0.7720 4.3020
5:51:56 -1.3160 0.0040 5.5540
6:41:57 10.5500 10.8300 7.1680
7:31:56 6.8620 6.8780 9.1860
8:21:55 -3.3160 7.4940 9.3740
9:11:54 -1.5860 7.6860 9.4300
10:01:54 -0.6480 7.5760 9.1740
10:51:54 -0.0460 1.5220 9.1140
11:41:54 0.6040 7.6580 9.1940
12:31:54 1.9180 7.3420 9.3180
13:21:54 4.1660 7.7120 9.5900
14:11:56 7.0740 8.4200 10.2920
15:01:56 9.7200 9.7720 11.5840
15:51:54 11.3160 11.3080 12.9380
16:41:54 12.8040 12.8500 14.2920
17:31:53 14.2040 14.2480 15.3260
18:21:56 15.4080 15.4460 16.3060
19:11:57 16.4020 16.4300 17.2640
20:01:54 17.3960 17.4300 18.3840
20:51:53 18.4420 18.4580 19.2460
21:41:56 19.2480 19.3120 19.9420
22:31:52 13.1500 13.2340 8.2500
23:21:54 7.7200 7.8320 3.1480
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8¥ 252 =X data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:49 -2.1880 -1.9940 -5.9940
0:51:47 -3.5720 -3.3940 -5.7180
1:41:48 -3.8320 -3.7520 -5.8660
2:31:49 -3.7860 -3.2960 -1.9320
3:21:51 -2.9880 -2.3280 1.4440
4:11:50 -2.3520 -1.4940 3.4320
5:01:49 -1.7120 -0.7180 4.6340
5:51:49 -1.0840 0.0660 5.5880
6:41:50 7.8360 7.9020 6.8360
7:31:49 7.2640 7.3760 8.9100
8:21:50 7.2040 7.2680 11.0220
9:11:51 7.1340 7.2120 12.7560
10:01:50 -3.1340 7.2100 9.7540
10:51:51 ~-0.6560 7.5560 9.5580
11:41:50 0.5820 7.4880 10.3480
12:31:50 2.8440 7.7700 10.9220
13:21:51 5.5500 8.3660 11.0780
14:11:48 9.3220 9.2240 11.3520
15:01:51 11.1920 11.2460 13.4260
15:51:50 13.3200 13.3580 15.3740
16:41:51 15.2980 15.3480 16.9900
17:31:51 15.2280 15.2080 19.1440
18:21:46 11.7920 11.7520 20.3580
19:11:51 10.0060 9.9020 20.8700
20:01:48 9.4740 9.4300 21.4140
20:51:46 8.7720 8.6730 21.9000
21:41:47 15.2820 11.4000 11.6520
22:31:48 10.7660 10.8600 6.4080
23:21:46 5.9060 5.9780 2.0400
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8¥ 30¢ =3 data
=0l =z o3 7 3] = o =z
Az sren Ziil grew
0:01:45 -1.4020 -1.1620 -5.5500
0:51:44 -3.3560 -3.2640 -5.8260
1:41:41 -3.7880 -3.6720 -5.5200
2:31:44 -4.0140 -3.5060 -6.0840
3:21:43 -3.1740 -2.6120 0.3100
4:11:43 -2.5520 -1.8200 3.2320
5:01:40 -1.9440 -1.0480 4.4840
5:51:41 -1.3440 -0.2960 5.4120
6:41:41 -0.7600 0.3460 6.2300
7:31:42 7.3340 7.4240 7.4640
8:21:42 8.7020 8.9080 9.2280
9:11:40 6.9540 6.9600 10.9680
10:01:41 -0.3860 -2.1340 12.8000
10:51:41 -1.8340 7.2080 8.9780
11:41:41 -0.7720 7.3920 9.1040
12:31:41 -0.0600 7.3800 9.0980
13:21:44 0.7200 7.5340 9.4540
14:11:45 2.1420 7.7680 9.1720
15:01:45 4.1620 7.6960 9.2300
15:51:42 6.4920 8.1320 9.4660
16:41:41 8.83480 8.9000 10.6600
17:31:43 10.3180 10.3580 11.6080
18:21:42 11.5920 11.6320 12.4820
19:11:43 12.5640 12.6520 13.5760
20:01:43 13.4920 13.5580 14.3640
20:51:43 14.4340 14.5180 15.4520
21:41:44 15.4240 15.4780 15.9980
22:31:42 9.2180 9.2920 4.9740
23:21:42 4.2180 4.3260 -0.0300
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