a 4 9 a a J a © =~
MSAATIZHMT IFE1TOUNT IVDITEUUNAANIFTININ

14
nnhsugns

a v J
UNANINUAFUN TUNNTNY

e

a a 4 3 1 . [ =Y a @ a
’J“I/Iﬂ1uwuﬁﬁlﬂuﬁﬁuﬁﬁ\1%@\1ﬂ1§ﬁﬂy1ﬂ1hﬁﬁﬂq@liﬂiﬂJuilﬁ’Jﬁ’JﬂiiiJﬁWﬁﬁillWWUm"m“
11IIAINTIVFUIAN NAIFIIAINTTUTUNIAGDY
a 14 L4 a o
AUSIAINTIUAITAT §W1a\‘]ﬂ‘iﬁlnﬂ1'}ﬂﬂ1aﬂ
=) =
Unsfnun 2555
4
a a A 4 a [
ﬁ‘ilﬁ“l/l‘ﬁ“ll’t)\i‘QW1ﬁ\1ﬂiﬂ!3J1’i‘T)“VlEﬂﬁEl
[ 9 9 @ < a a c’gjj 1= =® A Y a o
‘U‘V]ﬂﬂﬂmmgLL"I/\liJ"UfJiJ"aﬂ‘U‘UMNSU?Jﬁ’)ﬂ‘(’lWHWUﬁ@QLm‘]Jﬂ1iﬁﬂH1 2554 ﬂiﬂﬂiﬂ?iﬁluﬂﬁﬁﬂiyiy'ﬁ!W'M (CUIR)
I Y Y Aaa 9 a a P 1 v Aa Aa o
LﬂullWNﬂlﬂNvﬁﬂlﬂﬂuﬁ@mW@\?'J‘VlﬁﬂuW‘u‘ﬁ‘VlﬁﬂN'luVlNUm"VI@]’JTIEJ'IﬁEJ
The abstract and full text of theses from the academic year 2011 in Chulalongkorn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the Graduate School.



ANALYSIS OF ORGANIC UTILIZATION OF BIOGAS SYSTEM
FROM PIG FARM

Miss Kamonchanok Sanitsup

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Environmental Engineering
Department of Environmental Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2012

Copyright of Chulalongkorn University



v Y a a

4 a 4 9 a A J a o =
AUDINTTUNUD MIAATIZHMT IFE1TOUNT IUVDITEUUNAANIFTININ

4
nnhsugns
a % o

Tag UNAINVAFUN AUNNTNE
A% RINTIUTUNIAGON

rfd' a a 4 [ Y J a [ 4
219158015 nE1INBTINUTHED {0 ANI19138 A3, WDy T¥519A

P a A Pal P o a o A o I
21156NUI BN NNTINUT I FOIAIANTI9158 W.AN.AT. INTNIAY 1HDITIUIA

E4
a a o EZ v oAa a @ I J
AMZIMINTTUAEAT AN BN INe1de oyla liiuinedwusaiviliudiu

WHYIMIANYIMNANgas ISy uge

.................................................. AUUARULIAINTTUAAAS

o a Aav 4
(393MNT91319138 AT. Uyay Laﬁﬂiﬂlulx‘]ﬁ)

a a o
AUSNTTUNTAOUINIIUNUTD

................................................... 1J5LFIUNTTUMST

J < a a
(309N AT, LWFINT Lﬂf'l’)ﬂi]ﬁ]ifg)

I a a 4 [
................................................... ’E)Ti]ﬁﬂﬂlﬁﬂ‘hﬂ’l‘ﬂmuwwﬁﬁﬁﬂ

1 o a [ J
(Ej%’)ﬂﬁ?ﬁﬁi”lﬂﬁﬂ 3. WYY 5%’@]1’3\‘1?()

S a a o
................................................... fJTﬂTifJVI‘]ﬁﬂHTJTIEJ"IuW‘L!‘ﬁ 37U

4 v a s A o J.
(393MANI19158 U.AN.AT. INTNIAU Lﬁ@\ﬁnu\iﬂ)

................................................... NITUNII

' J @ J
(ijslﬂflﬁ"lﬁ@]i”lil"lifl AT. ATUY IOFLAU)

................................................... NITUMINIUBNNNIING QY



ANAYUN AUNNTNG - MIUATIZT T IF 3D UNT SUpITzUUNAAMFTINININWIT
4n3. (ANALYSIS OF ORGANIC UTILIZATION OF BIOGAS SYSTEM FROM PIG

d‘ a a 4 [ a Iy o d' a a o
FARM) 0. Nf5n¥1Ineniinusvan: we. as. Ny 537199, 0. NUTneInednus
$9: 361, 1. EW. A5, INTNTAU 1310991194, 155 W,

a o dy [ 9 = a a a 9 a A J = 1
NUIIETHLTUANINTUsziulseansanms 1¥a1sounse uazany1n1siase

a ~A J a o = 9 =\ = 4 1 =< [ [
A150UNTIVOITLVUNAAMFFINNAIBANAANIAVEIF ToaninvhsugnIuraniialudania
~ I 9 a a o = =
31513 1AgaNUI9YaINNITOONUUVUALMITIAUTSVURNAANFFTININAIUN B Ay

o a I~ @ [ %7} a o g’; Y] 1
MNMTFITIVNATUINITI NUAIDENUUTENINTLUUNAANIFTINNNAHUA 1,554 929819
I o a 4 LY ] 4 a Aa a
Wusgeznar 9 @ew sz maidnilsaiae iedszdindszaniamnisly

a ~A a [ ~ 1 a A a a o w A = =~ 1
ATDUNTHUDITLUVHAAMLFININ WU TVUITINUTZANTANMIMIAT loAazarean
= = g‘/ = a a o = =) d' 1 % = = d’
FToananua IagllszanIanmIn1nad leamasniny 80.55 % & loAazale 85.59 % 1o
a Y 1 = =1 L= =3 %’ A A 9 L= " W
NITAUNAMOATITIUY 1oAaza1e9o® 1oa 11U UFeNITZUUNU I VAUNINY 0.27 UEAAd
Y I v Y a4 oA 9 ) = = [ 1~ 1 Y
Tidunindenanszuoiy Flenvzedlugdvowdsnnniluglvesaisazats 91nuudg
o 9 g’/ 9 = a A a 1 a ~ J a o
MTpyanIMuANIa3 NaNgaNIavoIF leaolseiiumslassd 15 uNI 0V IS VUMY
=y c’:}/ 1 a o = =\ U a A o 1T @
FIAINNG 3 ADIUL WUNTEVUNAANIFFINMNLNTUa0ea15oUNTg 1A U YD UHAUNIND
= A W [~ [ = A W [9) I ()
418.90 NN.& 199/ IU FDIULVBILVUNING 679.79 NN.& 1oAY LazadIULNY Taedluniy
a A a A ) v A Y1y a Vo v
FINNNAANTLVVITUNINY 1,459.38 a1.1./3u e l¥aresazvealimuminy 53 a2'1d
(2 =1 A a ag a [ % [ a2 ;A a A FY [l
MBVNUNNATUIINTLUVITUNINY 773.47 a1../1U wazlsunaasounsdnanisoglu

a o 1T @ @ o [ @ <

FTUUNAANTFINIWNIND 1,868.83 nn.& 198/ T2VVILA0I321ATZIINITIAN VDIV

A ~ A A o w < 1 9 a g
lu’l’)\(]{lnﬂigllllllﬂﬁgﬁmﬁﬂ1W1uﬂ13ﬂT%ﬂm@Qllﬂ]QIﬂﬂﬂqiﬂﬂﬁgﬂ@uﬂ@um']\jqq ﬂﬂlﬂu 82.73%

A

NAIFY IFINTTUTUARY  AVHOTDTIAN oo,



##5270205421 : MAJOR ENVIRONMENTAL ENGINEERING

KEYWORDS : BIOGAS SYSTEM / ORGANIC / PIG FARM
KAMONCHANOK SANITSUP : ANALYSIS OF ORGANIC UTILIZATION OF
BIOGAS SYSTEM FROM PIG FARM. ADVISOR : ASST.PROF. PICHAYA
RACHDAWONG, Ph.D., CO-ADVISOR : ASSOC.PROF. CHACKRIT

NUENGJAMNONG, D.Tech. Sc., 155 pp.

This study focused on pig farm biogas system performance with respect to COD removal
efficiency and emissions of organics. An investigation of COD mass balance for a biogas system in a
pig farm in Ratchaburi province was conducted. The data of the biogas system was collected. The
1,554 actual wastewater samples from biogas system, were collected over a 9 month period. Important
parameters for wastewater were analyzed for performance evaluation. From the analysis, COD and
sCOD removal efficiencies of the system were good. The average removal efficiencies of COD and
soluble COD (sCOD) were 80.55% and 85.59%, respectively. The ratio of sCOD to COD of the
influent was 0.27, indicating that the COD of incoming wastewater COD was mostly in solid form.
Then, the mass balance of COD was computed to estimate emissions of organic in three phases: liquid,
solid, and gas. From the analysis, organics coming out in liquid phase was around 418.90 kg
COD/day. Solid phase accounted for 679.79 kg COD/day of the system output. For the output in gas
phase, actual biogas production was 1459.38 m’/ day. Using 53 percent methane, the methane gas
generated by the system would be 773.47 m’/ day. The amount of organic matter remained in the
biogas system was 1868.83 kg COD /day. Solid management for the system must be carefully
exercised since the biogas system is very effective for solid removal through sedimentation. The solid

removal efficiency was 82.73%.
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Measuring Principle

Main features

Features

Diameter

Measuring range

Process temperature

Pressure range

Measured error

Communication

Outputs

Inputs

Ex-Approvals

Protection electronic

Electromagnetic

Volume flow meter for measurement of conductive liquids in basic

water / waste water applications

S-DAT
Quick Set-Up

2 Totalizer

Bullet nose electrodes

DN 25...100
1"...4"

0...600 m3/h

0...+60°C
(+32...+140°F)
PN16

Cl1 150

JIS 10K

+0.5%

HART

Profibus DP/PA

4..20 mA
Pulse/Frequency

Status

Status

FM
CSA

IP 67 (NEMA 4x)
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Display/Operation

Advantages

128

Two line display with backlit

Push button

Easy servicing and maintenance. Validation on site without removal of
the sensor:

- Optimized plant maintenance

- Incorporation in QS-systems

"Quick Setup" menus for straightforward commissioning in the field

"Life Cycle Management Support" guaranteed

9 A v @ (7Y = P
n-2.2 ﬂlﬂyjﬁlﬂﬁ@ﬂiﬂ@ﬁi”lﬂﬁvlﬁﬁ“’IJ’ENﬂ"I‘ﬂ)’%TJﬂTWﬁﬂﬂV\hﬁJVIﬁﬂH"I

Measuring Principle

Main features

Application
examples

Features

Diameter

Measuring range

Process temperature

Delta P

Calculated volume or mass flow measurement. dp primary element
(orifice).

Orifice plate with carrier ring and annular chamber corner taps.

Universally applicable for gas, steam and liquids

Internationally standardized ISO5167-2.

Divided carrier ring with exchangeable orifice plate.

Compact or remote design.

Optimizable for minimized pressure loss, improved uncertainty or
maximized Turndown.

Deltabar S/M differential pressure transmitter.
DN 50...1000

2" ... 40"

0.4 ... 15'000m3/h

Compact version:

-200°C ... 200°C

-328°F ... 392°F

Remote version:



Pressure range

Measured error

Communication

Outputs

Inputs

Ex-Approvals

Protection electronic

Display/Operation

-200°C ... 1000°C
-328°F ... 1832°F

PNG6 ... 100

Cl.150 ... 600

typically < 1% of calculated volume or mass acc. ISO5167 without

calibration.

Transmitter (Deltabar):
HART

PROFIBUS PA
FOUNDATION Fieldbus

Transmitter (Deltabar):

4 ...20mA
null

Transmitter (Deltabar):
ATEX

FM

CSA

IEC

TIIS

NEPSI

Transmitter (Deltabar):
IP67
NEMAG6P

Transmitter (Deltabar):
4-line display

3 push buttons

Quick setup
HistoROM
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Advantages

Components

wide range of pressure / temperature.

Transmitter replaceable without process interruption.

Robust design, purely mechanical without moving parts.

NACE compliant materials.

Transmitter:

Deltabar S: PMD70 / PMD75

Deltabar M: PMD55
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ReadWin2000

| Display measured values from data base =@ ] =]
Display
SO W Edel BE AKX+ fad
. Y| AN J 7
i \ /
: ' |
H \
;
i ; |
: — |
z : -
£ W
2 3 T
& \ ¥
T ;
i |
T i :
L o L. ||l | : \ JM | .
12112011 121212011 12i3i2011 12/412011 121512011 12i6i2011 12712011 121812011 12:92011 12110.2011 1211112011 1211212011 121132011 1211412011
12:00 12:00 12:00 12:00 12:00 12:00 12:00 1200 12:00 12:00 12:00 12:00 12:00 12:00
AM AM AM AM AM AM AM AM AM AM AM AM AM AM
Date/Time Flow Flare | Flow [ 'waste wat
e | s | walue |
Nt [Nt [wttn |
12/1/2011 120000 [ 23 o1
12/1/2011 1207:00 o 24 01
12/1/2011 120200 0o 23 01
12/ 0 0o 23 o1 i
Legend 1 [Tabular) | 1 [Events]
Data integrity: OK
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Flof (Wn./a.)
$uit | St 01 902 993 04
07/09/11 1 3,784.44 3,681.04 4,508.24 1,328.12
14/09/11 2 7,792.96 1,500.80 18,965.52 13,796.72
21/09/11 3 10,170.88 2,083.11 9,403.73 10,331.73
28/09/11 4 36,221.20 2,857.04 34,932.00 44,116.00
19/10/11 5 17,443.2 1,453.6 33,180 60,988
14/12/11 6 6,350.4 2,192.4 46,116 60,480
18/01/12 7 17,424 742.5 41,580 51,480
08/02/12 8 9,547.2 1,346.4 48,348 47,736
22/02/12 9 18,240 1,380 24,600 47,700
07/03/12 10 37,816 1,108.4 8,2152 61,614
21/03/12 11 7,440 883.5 46,965 51,150
06/06/12 12 28,602.6 1,489.96 39,063.2 6,5825.87
20/06/12 13 18,975 5478 38,610 40,095
04/07/12 14 13,257.07 1,288.19 53,716.13 58,093.47
?hméﬂ 16,647.50 1,963.21 37,295.70 | 43,909.64
Audloanumnasgn 10,819.76 1,283.95 19,554.76 20,684.403
Funlszaninms
64.99 65.40 52.43 47.11
32918
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Flofazare (Wn./a.)

it e 901 902 903 90 4
07/09/11 1 1,833.63 363.05 225.18 317.09
14/09/11 2 2,390.02 357.84 181.44 524.16
21/09/11 3 1,924.05 340.89 285.21 174.46
28/09/11 4 5,510.40 423.12 521.52 378.84
19/10/11 5 3665.6 474 2,938.67 2204
14/12/11 6 3326.4 450.11 467.42 1,560.24
18/01/12 7 6,088.5 633.6 881.1 719.4
08/02/12 8 3,182.4 559.98 856.8 746.64
22/02/12 9 4,039.2 581.4 771.12 612
07/03/12 10 4,205.4 475.96 772.62 678.08
21/03/12 11 1,674 449.5 483.6 576.6
06/06/12 12 4,909.92 514.15 549.66 1,591.86
20/06/12 13 3,514.5 391.05 396 722.7
04/07/12 14 3,558.15 458.99 642.84 586.56
Aunde 3,558.73 462.40 712.37 813.76
ﬁnﬁlmmummgm 1,343.32 87.05 679.07 569.25
Slszansmsnszne 37.75 18.83 95.32 69.95
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ﬂlﬂﬂ!!ﬁﬂ%ﬂﬂuﬂ un.J/a.)

R | ddan 901 902 903 90 4
07/09/11 1 4,615.56 2,760.00 17,901.67 34,061.67
14/09/11 2 5,108.89 2,617.78 39,365.00 38,815.00
21/09/11 3 10,352.22 4,408.33 49,690.00 42,276.67
28/09/11 4 10,043.33 3,461.11 55,696.67 39,166.67
19/10/11 5 7,684.00 2,822.22 67,575.56 50,615.56
14/12/11 6 6,085.56 2,658.89 61,046.67 57,770.00
18/01/12 7 6,606.67 3,108.89 45,496.67 53,188.89
08/02/12 8 5,055.00 3,227.78 59,738.33 55,105.56
22/02/12 9 6,393.33 3,907.78 75,017.78 53,377.78
07/03/12 10 35,314.00 2,626.67 74,896.67 48,896.67
21/03/12 1 3,078.89 2,391.11 58,453.33 60,103.33
06/06/12 12 23,450.00 2,500.00 82,820.00 71,746.67
20/06/12 13 33,564.44 8,497.78 42,053.33 36,146.67
04/07/12 14 7,315.56 2,607.78 43,976.67 52,626.67
Aunde 11,761.96 3,399.72 55,266.31 49,564.13
Andlsauumnasgi 10,782.22 1,577.20 13,537.61 10,513.40
dulszAnimanzae 91.67 46.39 24.50 2121
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summﬁmmmaaﬂ un./a.)
$uit | Sland 201 902 903 0 4
07/09/11 1 1,651.67 717.78 45,926.67 17,053.33
14/09/11 2 2,953.33 602.22 35,766.67 54,966.67
21/09/11 3 7,800.00 1,102.22 42,500.00 36,800.00
28/09/11 4 12,206.67 1,640.00 55,740.00 47,166.67
19/10/11 5 7,206.67 786.67 38,886.67 49,706.67
14/12/11 6 5,160.00 502.22 62,280.00 55,740.00
18/01/12 7 7,800.00 435.56 50,133.33 55,020.00
08/02/12 8 1,620.00 511.11 59,180.00 53,400.00
22/02/12 9 12,206.67 504.44 65,520.00 57,360.00
07/03/12 10 42,133.33 453.33 65,500.00 39,566.67
21/03/12 11 676.67 342.22 61,133.33 55,326.67
06/06/12 12 23,460.00 348.33 63,126.67 63,106.67
20/06/12 13 19,973.33 4,120.00 48,480.00 49,333.33
04/07/12 14 4,300.00 633.33 49,986.67 51,800.00
Aunde 4,300.00 633.33 49,986.67 51,800.00
Mﬂ'mmummﬁm 11,323.39 986.78 10,028.31 11,488.33
Futlszansmanszan 263.33 155.81 20.06 22.18
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ﬂlﬂx‘]!!‘ﬁﬂ!ﬁl?ﬂﬁ@ﬂi%!ﬁﬂ un./a.)
it dai 90 1 902 903 0 4
07/09/11 1 1,533.33 597.78 29,720.00 12,066.67
14/09/11 2 2,566.67 562.22 22,526.67 35,533.33
21/09/11 3 5,926.67 737.78 29,426.67 24,080.00
28/09/11 4 8,526.67 1,188.89 39,480.00 29,680.00
19/10/11 5 5,720.00 635.56 27,213.33 30,653.33
14/12/11 6 4,140.00 344.44 42,153.33 33,786.67
18/01/12 7 6,360.00 420.00 32,260.00 34,613.33
08/02/12 8 440.00 593.33 41,173.33 33,240.00
22/02/12 9 9,553.33 477.78 44,986.67 34,506.67
07/03/12 10 32,033.33 364.44 42,260.00 24,060.00
21/03/12 11 8,843.33 880.00 37,526.67 28,226.67
06/06/12 12 18,973.33 326.67 44,200.00 38,153.33
20/06/12 13 16,433.33 2,770.00 33,073.33 30,746.67
04/07/12 14 3,593.33 556.67 33,246.67 31,906.67
Aunae 8,903.09 746.83 35,660.48 30,089.52
ﬁwxﬁmmummgm 8,485.81 626.27 6,995.38 6,582.10
Sulszansnisnizan 95.31 83.86 19.62 21.88
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NAdu (un./a.)
Suii s M1 02

07/09/11 1 184.89 267.81

14/09/11 2 178.17 154.08

21/09/11 3 126.06 182.09

28/09/11 4 82.92 100.57

19/10/11 5 246.8 163.98

14/12/11 6 150.16 54.91

18/01/12 7 194.98 482.96

08/02/12 8 160.24 385.85

22/02/12 9 182.09 433.38

07/03/12 10 163.04 388.46

21/03/12 11 250.45 355.03

06/06/12 12 705.49 406.67

20/06/12 13 705.33 485.11

04/07/12 14 453.2 366.63

Aunde 203.10 145.20
Auflsuuumasgiu 270.27 301.97
Fulszansmanszne 75.15 48.09
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danaIuszrImIvaua lulasou

Hm dlan 01 902
07/09/11 1 20.47 13.74
14/09/11 9.74

2 43.74

21/09/11 3 90,68 11.44
28/09/11 4 436.82 28.41
19/10/11 5 70.68 8.86
14/12/11 6 — 39.93
18/01/12 ; Mac 1.54
08/02/12 g o0 3.49
22/02/12 9 LoD 3.18
07/03/12 10 231.94 2.85
21/03/12 11 29.71 2.49
06/06/12 = —_— 3.66
20/06/12 13 26.90 11.29
04/07/12 Y nel 3.51
ANNAY 93.01 10.30
ANTIAVUNINTIIU 112.59 11.10
dulszaninisnszane 121.05 107.83
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NIADUNIIIZIHLNY (MN./a.)

Fuf dansh 902 903 904
07/09/11 1 47.00 117.33 287.33
14/09/11 2 137.50 140.28 134.38
21/09/11 3 112.50 131.25 141.67
28/09/11 4 122.92 211.31 137.50
19/10/11 5 312.50 547.27 52031
14/12/11 6 106.67 135.00 135.00
18/01/12 7 200.00 305.00 181.67
08/02/12 8 126.67 330.00 146.67
22/02/12 9 115.00 135.00 128.33
07/03/12 10 101.67 126.67 125.00
21/03/12 11 77.50 103.33 111.67
06/06/12 12 70.00 98.33 115.00
20/06/12 13 100.00 115.00 126.67
04/07/12 14 47.00 117.33 287.33
Aunae 119.78 186.65 184.18
ﬁw;ﬁaqmummgm 67.81 126.75 112.50
Fulszansmsnszan 56.61 67.91 61.08
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anuiluaa un/a.snamannivsiun)
il dlm 901 202
07/09/11 1 220.00 360.00
14/09/11 2 325.00 363.33
21/09/11 3 353.33 380.00
28/09/11 4 360.00 383.33
19/10/11 5 390.00 416.67
14/12/11 6 361.67 435.00
18/01/12 7 475.00 515.00
08/02/12 8 273.33 460.00
22/02/12 9 323.33 416.67
07/03/12 10 300.00 360.00
21/03/12 11 210.00 373.33
06/06/12 12 313.33 333.33
20/06/12 13 250.00 346.67
04/07/12 14 308.33 350.00
Aunae 318.81 392.38
ﬂ'uﬁ'mmummgm 69.70 50.78
Sulszansmsnszag 21.86 12.94
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QKN (IAIBAITEa)

Tui dai 1 902 903 904
07/09/11 1 29.0 29.0 31.0 30.0
14/09/11 2 30.0 30.0 31.5 30.5
21/09/11 3 32.0 33.0 33.0 33.0
28/09/11 4 31.0 32.0 30.0 30.0
19/10/11 5 28.5 29.0 28.5 29.0
14/12/11 6 32.0 335 31.0 31.0
18/01/12 7 30.0 29.0 27.5 27.5
08/02/12 8 27.0 29.0 32.0 32.0
22/02/12 9 28.0 27.0 29.0 29.0
07/03/12 10 33.0 33.0 33.0 36.0
21/03/12 11 36.0 38.0 36.0 36.5
06/06/12 12 34.0 37.0 36.0 36.0
20/06/12 13 32.0 32.0 31.0 30.0
04/07/12 14 38.5 39.5 32.0 32.0
AunGY 31.50 32.21 31.54 31.61
Anfleuuumasgiu 3.17 3.78 2.48 2.84
Fulszanimsnszae 10.08 11.74 7.85 8.97
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mauiunsa ag
Tui dlew 1 902 903 M4
07/09/11 1 7.20 7.30 7.80 7.40
14/09/11 2 7.50 7.20 8.00 7.40
21/09/11 3 7.20 7.40 7.40 7.40
28/09/11 4 7.50 7.30 7.20 7.30
19/10/11 5 7.30 7.40 7.20 7.30
14/12/11 6 7.20 7.50 7.40 7.40
18/01/12 7 7.00 7.30 7.20 7.40
08/02/12 8 7.40 7.30 7.60 7.80
22/02/12 9 7.40 7.40 7.90 7.20
07/03/12 10 7.20 7.50 8.00 7.70
21/03/12 11 7.50 7.50 7.40 7.50
06/06/12 12 6.50 7.30 7.50 8.40
20/06/12 13 6.30 7.30 7.00 7.40
04/07/12 14 7.20 7.30 7.20 8.00
Aunde Gl 7.36 7.49 7.54
Aiflsuuumasgiu 0.36 0.09 0.33 0.33
Fulszansmsnszane 503 127 438 434
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$uit A 9n51M3 Irianas 8NN3 IHana
(au.u./‘i’f"ﬂm) (@U.3./71)

07/09/11 1 59.85 1,436.45
14/09/11 2 63.00 1,512.04
21/09/11 3 64.62 1,550.95
28/09/11 4 59.77 1,434.53
19/10/11 5 56.79 1,362.92
14/12/11 6 106.43 2,554.31
18/01/12 7 66.52 1,596.49
08/02/12 8 32.93 790.21
22/02/12 9 50.67 1,216.12
07/03/12 10 74.11 1,778.64
21/03/12 11 32.70 784.85
06/06/12 12 40.07 961.65
20/06/12 13 1.00 24.11
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