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resume

Georgian local natural energy resource use in terms of opportunities is
limited with coal. Georgian coal reserves are limited by Tkibuli-Shaori coal mine.
Consequently, it's effective use is a significant factor for Georgia’s economic
development. According to the Georgian government’s decision, it is planned to
construct 150-megawatt HPP in Tkibuli, which will use modern combustion
technology ("boiling layer" burning) for a local coal. Based on world forecast, by
the end of XXI century, the world resources of non-recoverable energy — oil and
natural gas will be completely exhausted. This deficit will compensated by
remaining coal reserves of fossil and renewable energy reserves.

There is difference between different levels of coal mine elements and
internal and external ballast percentage concentration. Deriving from this fact, the
calorific value of coal from different layers is different. Consequently, defining
individual sample calorific value presents active topic.

In the assay, the actuality of calorific value of Tkbul-Shaori plant is
presented in terms of its usage as well as from scientific view.

The analysis are made in calorimetric system for ongoing thermal process
mathematical modeling case with specific easier assumptions that is linked with the
systems face and nature. While considering the terms of the system it is possible to
evaluate temperature affect in terms of analysis schedule. Six characteristic models are
discussed.

In 1922, in Lyon, during International Conference on Chemical organic
compounds (fuels) for measuring the calorific value (calorimetry system in order to
determine the thermal equivalent) it was recommended sample substance -
benzoin acid, as the first sample substance.

The sample substance needs to comply with the high requirements of
cleanliness. For example, a higher-level model ingredient - benzoin acid should
contain 99.992% of the main substance. The achievement of such purity substance
is associated with huge difficulties and consequently, with huge expenses. For
performing relatively low accuracy research, to which calorimetric research refers
as well, it is possible to use low purity benzoin acid. However, it is possible only
after the research of calorific value and sample attestation.

We have performed work to create low accuracy sample substance ( STU-
1). For this purpose we have used Romanian origin ( "STANCHEM") benzoin acid
(C6H5COOH) which according to quality certificate consist of 99.24% main
substance, 0.03% moisture, 10 milligram / kg less heavy metals, less than 0.2%
anhydride, 0.03% sulpozols. The melting temperature is 121,7 °C . During
attestation of sample substance, the calorific value of calorimeter was defined
through high purity (99,992%) benzoin acid, which calorific value per certificate is
equal to 26466 ] / g.

For attestation of STU-1, on precision calorimeter there were conducted 12
sample (10 mm height and 10 mm diameter cylindrical) calorific value
examination in the high pressure oxygen environment. The results of the
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experiment (12 attempts) is divided into two groups according to the
measurements of the mark time.

Observations to track the gross errors in the test, and in case of their
arguments in order to exclude individual measurements determined Stiudent ratios
and measuring the average value with the marginal error.

For measurement of solid and liquid fuel heating value precision
experimental equipment is created, which includes: calorimetric bomb placed in
thermostatic environment; high pressure oxygen filling system; precision
electronic scales; precision electronic dryer, fuel briquettes preparatory assembly.
The system is designed for high-precision measurement of a variety of fuel heating
value.

Theoretical analysis of the heating value measurement system errors and
certain patterns of multiple measurements of the test data statistical processing
methods resulting from errors.

Fuel heating value is designed to measure the second-level model
substance-benzoin acid (calorific 26358,50 + 1,4%).

Experimentally the calorific value of Tkibul-Shaori coal from different
lawyers is determined:

District 1, layer 4 - 18547+15,8 kJ/kg (0,09%);

District 2, layer 4 - 21104+1,47 k]J/kg (0,17%);

District 2, layer 6 - 22722+27,4 kJ/kg (0,12%);

District 4, a layer of 4 - 20521+31,6 kJ/kg (0,15%);

In the open under the sample - 19060+236,2 kJ/kg (1,2%).

The designed calorimetric system will be used for the students of Energy
faculty, as educational research base.

The work performed is composed of 4 chapters and conclusion. The quoted
literature contains Georgian and foreign sources of 46 description. The
experimental results are processed through statistical methods.

The work results are approved on two international conferences. Was
discussed on GTU students conference. The major results of the research are
published on six scientific articles, including two without the co-writer.
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930690y  {30L  3H9d39moGEs.  J3965bFoMol  BHgbosbmds  93536Mo©
6935396306 9d905 dolo 3mgLlocmgdobsls [38,39].

L50IMBOL 3HYbo 0gMmaGs MM BHowrs - Fogasbo s Jobogsbo.

LoMdMOOL  FM3™M39d0L,  2oIBOE30L s  TFgbsbzol ML dslido
dmbggdomo  20mbEHol  fymgdols o 5GHIMLGgHImo  boengdgool
390339900 ©5mM9bMds 3949603965 0939300905 LsMdMdOL 65LbgM93900L
3909 B9s3060bg. LmMgo i 9MOL  gomgasbo FH9bosbmds. dgdsbozmErs
393593900 25693500  BH9bol  ®om©gbmds  ©IM30©IOM0s  LomdMIOL
RMOJ30M 89050900 MdsDg - FoLo  MOMmEYbMds 0BMEIOS  LOMOdMBOL
Bodlbgmaz900L  BMAgdol F9I306090000. 25690l 25693793693  S3GM93Y
393050 39bo, 5699 GHgbo, G®MIgwog 53bgdL LEMBMBOL 3530WsMIYGOLS
RMOIOL, OMIJDS MHOMPIbMdS 25bLSIMMNMIO0D OO GHMORLS S TGS
Bsbdo&mdo.

9065256l 30930736905 3MEMOEMOO S 30O Ggbo.

3000 Ggbo Fomdmoagbl LsmdmdoL d9dsagbgerr Bofiownl.
dolo  MomEabmds  IMI0IIN0s  BomdMdOL  Jodo®  d6qdsBg, Tob
096500996md5Bg @5 9@AMbYgPo 35900l (3960993390 ™d5bY.
3MWM0YOH0 3H9bol o MoMm©Ybmdsl 9903530 GHMMK0, 3609369 m3bs
Bogargdos ogo MG bsbdoMgddo o dobHg M@  J3965bToMgdls o
SbomGso@do.
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3000M5GH™ME0, 961 BogmolLEowobBsgom  Ggbo  JodomGo  sMoL
53930060900 BomdMOol  dobgMoErmE  B0bs69390msb,  JoMOMII©
39 (30993568Mbs@ 6 (CaSO+2H20) Qo 5¢)doblo 035 ob
(Al203-25i02:2H20).  dobo  ®5m@©gbmds  LsMdMdIo  «dbodzbgerms s
d9L59B693500 0BOYds I MO Mb3653M06 LEMNdMBYOTO.

L5MdMOOL  FgdMMdOL MM FDE0sbsE  MOMJEIds  QoMgYsbo
(099960379650 89393000910 @5 3930 e00),  bem  Bofoemdmog
3MWM0YOH0 3H9gbo. 30OGHMEo GHJbol Momgbmds, GMmIwol IMImEmOS
99L5d 90905 FbMEME Fooo 3H9I3GMGHMMOL 30MHMBYOT0 (ISHEIMIO0M
800°C) 365d3H0399s@ 93390 MBgds.

A96056mdsL, MHMIgeog 399bbos (20+1)°C 3H9a39Mo@IMoLs s (65+5)%
RBIOEOMOIOMO  3g60sbMdOL  30MMdgddo 359Dy T9dTMOE  LoxdMIBU,
30aMmM3M37o 39bosbmds 9himgds, bmgrm 3ogMHmlizm3em 39bosbmdsdy
90Yy3560¢0 LyMdIMBL 9HimYds 3596 Bg 9dIMS0 LoMdMBdO[40].

WHdMEMBGHMOOME  3060md7ddo 359608 $Hgd3gMo@GMols o
RIOEMO0MO (9b05bMBOL (3300005 OO 56 5®OL s oo I60dzbgEMds
MobErmgzgds HBgdmm dmyzsbol BLoOWYJOL. SFOEHMT  ESBMEIBHMOOIO
3990330930l @OHML  goblabezmmwo 9.f. WdMOGHMOHOoMwo (We) @Ggbo
©55bWMYd00 TJglsds99gds LomdMBOL 30gMHML M3 FH9bl (W3s).

3OLgdMBOL Y510 BoMdMOOL (3gb0sbMdOL oblsBEZMOL Mo dgmmeo -
306M30M0 O 55300 30M0. 3003000 dgmmol Jgdmbgzgzsdo 0bmIgds
L50dMB0IB  JodMmYmzBowo fymolb IMEmErmds. 5M330603000 FJOMO
9aM356mgmdl LEMdMBOL Bob)ol godmdMMdsdo dMdogz0 3H9d3gMoEMOL
306009030. 59 990b39350 3H9b0sbMds 2960LDBWIMYds Lobx ol sfmbzom. 50
d9dobgg3sdo  Hgbosbmds 39560LsBEZMds  LEMdMBOL  Lobyxol  Fmbol
3993060900 Logmdzgedy.

5653060530600 dgomeol d9dmbgggzsdo 1-2 g dsbiol Hdobwos sxdzow
Lo0BMBL SM3Lgdb Hobslfo sfimboer Jobol bmazosh Fm®Fgwdo, ™Aool

dEMMds 96O Mbs 5©0gdsGHdmgl 100-120 LE3-L. dFoEOHML EIbYHXYEP
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6008056 37O Fgels {mbosb. 9989y FMIOF by BYRL Mm©bog 5©0gd9b o
9996 LsdMMD 35650530, MMIgeog Hobslo® gobm@gdmwos (105-110)°C
A99396M53HMM599.  9OMdS  J0dEobsMgmdl  dmdogo  39d3geoG ol
306019030 gm0 Lss0OL 2ob3s3wmdsdo J364bToMHolbmmzol s Mo Lssmob
39685303590 56G530EH0LS s MMS BobdoMobmzob.

150dMOOL 25FMIMMOOL 999 Jobol F9MFgls FE0sbs SHE5396
b9l o 9Juo3sGH™MEOTo 53039996 Mbol  Hga39MoEIM90©Y. 353039099
dobols 396039l Lssbsewobm 60dMTMb 9O Frbosb. 530l 9939y sb9b9b
608m80b Bo3MbEBHOMMEMm 458MIOMBSL, 5649 0lg3 YsAG6 B0dMTosh FMMFgels
Bsbg3060 Losmoo LsIOMD 3565530 s 90YMA Mb0sb. 585l 0dgMEdI6
000096% 96, 1653 3mBI3DM MG b3zl FmEOL bbgsmds 0,001 §-bg bs3wgdo
56 0gbgdo.

SMMMJwgdmwo 3H9gbol HoMm©gbmdsl LoBw3®9396 NGO

W, =W, :2-100%,

boog b 9oL smOHDJwgdo GHbol [mbs, 96w LssbsgroBm Lsmdmdol
Lobxob Hmbol sbs35M0, beem a - BssbsoBM LsMOdMBOL Lobx ol Lafigolo
fmbo.

4.4. b50dMBOL 653M05BMBOL gsblsBM3zMmS

Bo3got0o gfimqds {30L 3MmEglido LomdMdOL obgGmowmMo Jobstrgzgdols
LEOMEO Q9MOJdbOL Fggyo© FogdMe 8gs® s6lH393 BotBIBL.

L5MBMIOL  BogMo™M Bo3M0sbmds AsboLEBM3MYds dobo Tobogsbo o
39093560  Bo3®0sbMmdom. Fobspasbo  Bogodo  Fgagds ™GO0  bsfocrolysb:
306390 @S  IJMEsEo  bs3s®o. 300390 Bosgs®o  Joowgds
L50dMBFoMIMIJIbgen BogmogMgdems 39029600 mdsdo d909535¢00
d0bgMomEmo 065693930L5396, IgMEMsEO bo3M0 30 BoMdMBOL FoMdMmTmdol
3Mm3gbdo dofiolidzgds Fyargdom 8gdm@Eobowro dobgemowmMo Jobscrgzgdoliysb.
3909960  bogo®o  FoMdmoagbl  LEGdMBOL  FM3M39d0L  OML  dsldo
dmbg9M0ow d0bgMowme Jobgdl.
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90bgMomemo 80bs6mn3900 Lsfzs30 333mbgbEgdols Hogrols 99d306M9dsls
@5 00bgmomMo  dolol  AobEmOsls @O BbMBsDBY LoMdML  bobrx30L
239BOILMD 5353006090000 5EHOGIL LsPBOMOOL 30l LOMIMU.

3905 53oby, FsLJo T98535¢w0  BbgoLbgs bogmmgdo: Lowrogzsdgdo,
b9 900,  LBMEi0©goo,  39MdMbsBHqd0,  BmLEs@gdo,  JwmeoEdo,
WomMmbms J3959630, BM@9 womMmbgdol dsMowgdo s bbgs, Lomdmdol 3ol
360Hm3qldo  goboEosb ;g oy oMsddbgdl s doewbyg SOMMEdIb
MOMJwa969M5GHMMGd0L  gJu3EMOEOE00l  30MMOGRL. Sy BoROTP0MO,
Bogo®do  3oeEowmdol  Bogmmgdoll oo  MoMmEYbmdom  sOlgdMdS
39053003908 MmO JwagbgmoGHMmOmol  bMgdol  bgsdomdg  dbgwo
dmbdE0Egdgwo 93360030 bsegdgdol Hoedmdabal, slgzg »hymdgb bl dsm
Do IMBdL 500300 EMBS©O 3Y3HJJd0 O JEMmMH0EId0, bmgrm 356sodol
659600990, GMIWIOLOE3 ©EBMBOL B BH9B39MOEGHIES 5930, 09]gd0b
MONJE90539GHTbMOGIol bmMgdol Bgodomgdbg s dob 0bEHgblorH
3MmOMDosl 0§39396. bog®ol 3609369 ™3z96 Fobolinsmgdgwls Hocdmoygbls
953MgmM39 dolo  SOMIBOMWMBS: O3  Fooos Byl sdMIBOMdOL
bs6obbo, dom dgrog@os buemgdol Bgs3oMol (339ms.

0595L55dg, MOMMNJWYIBIMOEBHMMGOOL s MIMYEGIEBHMMLOYIOHJOOL
mfgmdowmdgool  9Judmo@o3o0l s I3MHMYJBHIdOL  OML  bozMol
50m©YbMdOL 2o6LSBOZMS 5300909 306MHMBL oMo gbL.

3go®m0  LEMBMIOL  bo3M0BMBOL  obloBEzms  Tglodergdgwos  mGo
dgoomEom - bgwo s ULHMsgo. 585 0v) 03 9gomolb  go9mygbgds
©59M30JIMW0S 5P MOM0Z 3060Md)dDY [41].

Bgwo 4965300569008 MHML Fobslfsm sHmbow gsoxm@ol EHoagwdo
5339096 LBomdMBOL LHsbsEoBM LObx ol Hmbogl (1-2 4) s Hmbosd GHoggwl
Pmbo3msb  ghmo. GHoaawl imbszom  s0o3L9d96  IMBgwOl  MMdgerdo,
H0Iol  3$9d3gemoGMs 96 Mbs 995G gdmEgl 300°C-b. 1-1,5 Lssoob
396053mdsdo  ©MIgall  MbEIMIBMOom  SbEgdgb  (800+25)°C-dgog.
3965360056900  8M3Mgd0ol  F9day  bMs39b  ©MAgEl s 03539
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&99396M5GH M0l 3060HMd9ddo bbb dowgdmwo boMol As35M35M9osl 1-2
LosOl gob3ogEmdsdo. 9999y bo3M056 G0l 53m0Mqdgb ©dgEoEsb,
53039996 %96 35969 5 0ol 496353e0mdsd0, beerm 9999 - 9Jbozs@GmeTdo
msbols 39339653599 s §mbosb. s{mbgols 9989y 636056 GHoggwl
L53MBEBHOMEM A535035M900LM30L 333 3139096 800°C-dg AobmMgdmen
©mdgerdo. 30 Hmool 9999y G0l 33¢03 53039096 @5 ibosb. o3
36MHm3qlL 0d9mM9d9b 30069 Lobxosbo GHoygwol Hmbols FgdioMgds o6
39b9ds 0,001 3-bg bogargdo.

LHGoxgo  gobs3®m0sbgdol  @mml  dmngeol  ©Mdgel 093005639
bMH9096 (800+25)°C-0¢0g. 653056 FHoggel 053053060395 ©ASTI6 0
3960056 ¥9dgeol 30gbg o SHMdgb 10 Hrmol Asbdsgzermdsdo. d909y
03Il ©M3s@ gfig30b @dgerdo, bM396 ©YIgEol 39ML ©s sbYBIS
008539 (3993965 M0olL  306mMdqddo. 40 (Mool 9999y 6536056  GHoggwl
009096 3906, 53039096 5 FmolL 9obdsgemdsdo 3596y, 9999 -
9dbozsGm®mdo, 3069 dobo  GHgd3geoG s o6  QoMEHMEEYds  359MH0L
}9939M5GHMSL. 5 Hbosb GHoggub.

LOdMEMME  SHoMIMgdgb  M58gbodg 15 (mmosb  LozmbEGHOME™
3obMMgdsL, 3069 GHoggwol {fmbol 99d306Mmqds 96 dobgds 0,001 -9
Bogagdo.

Bo3mol Gom@gbmds Lobxdo gobolisbEgmgds BMMIMwom

A=9-100%,
a

L5gS3 b 9®OL Bog®Ool Fmbs, beenm a - fmbszol fmbo.

4.5. 603930l ImIBsYos
00b5056Mmd0L 459mLs33g30 9JL3gM096EHJd0 BodotMs EHYyodwem-
35m60b LsdsEML Jobgwol Labgwmdol dob@ol 30390, Igmeg s Igmmby
Mdbgdol  Ubgoolbgs 13960l Mogomo  J356sbdodols s  ®os  folom

dm3m390o  J3s65bdocmol  6039d90byg. Logzwrgzo bodmdo  FomBmowgbl
1b3096 J35656306L (3erslo 1-100 89).
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L0017, LsmdMdOL godmbsdMmMdO sbosas®o RADWAG
- MA 50.R @5 gJubozs@mto 608439000

Pobolifo dmbs Ls33wg30 608xMdgdols  go8m8GmMds. gl 3OMmEgLo
35b6bmO309m©s RADWAG — MA 50.R 85630l U3930sca)® ©obsps®mdy
105°C - 110°C $g93965@1col  3060Hmdgddo  60odmdol  dsbols  Jgdi06gol
99093939909. bgLsfymlb LobmEg Asliols FoBLEBOZMOL Jodstr Foygbl 103
3-U. 350mddMoo 603dqdo 0bsbgdms g3bogsGm®do (LydHsmo 17).

396L5BO3OME 0465 J3565Hd0MOL B0TMTgdoL bo3M05BMdS.

3b®owo 5
390m®0d9G M0 bgelisfyml 3o¢0dGMgd0lL dmbsigdo.

Calibration
Time 10/19/2015 Formula Bunte
12:59:11 AM
Mass(g) 0.4700 Calorific(J/g) 26462
Capacity(J/K) 13734

Operator :
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39Mm©0dgBHOHMIo  bgerlisfymlb 30000060905 Bo@oM@s  domergbio
056600l Lsbodmdm bogmogMgdom, MMIol T9gIRd© ©IR0bs, GMJ
39wmMH0dgAHOHImo  bgabsfyml mdmMo  9dz035¢0gbGo  Gmeros - H=13734
X/30@ (3bGowo 5).

gmgowo  3mb63MgdHmmo  g9bolb  Mogomo  J3s65bdomolimngol
9Jb3960896BHo  Bo@ots by 6odmBby. ymzgwo  Bodmdobomgzol
bmO309©gdm©s  60dMdol  dmdbogds,  dobo  QedMIOMDs,  ofjb3,
30b6390bg®do  dmomogligds,  Lobodgefizarg  Bsgmeol  dmb@ogo o
3960396 Oo LoliEgdol 0gmdmLEsEGH0M90s. 36M15dEH03wws© gl 60dbogl,
Omd  23543L  gobBMI3990L  bmmo ©dMM30©gdgo  3mA3wgdlo, 653
39653063908 goBMIz900L  LoLGHYIsGHMOO  bslosmol  3MmTowgdols
90608358009 9993069d5b.
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4.6. 3063900 wd60L dg-4 B96oL J3565bd0MOL MBomerglso
00M6560056mdoL 9Jis3gM0odgbEvyero dmbsggdgdo.

3bMowo 6
99b3960896@ M0 8mbs3gdgdo («9dsbo 1, 3gbo 4) - 3005 1
Determination

SampleName: oda-6-quanaxshir Operator:
SampleMass(g) 1.7600 I Formula | Bunte
Capacity(J/K) 13734

Mad(%) 0 Mt(%) 0

Sb,ad(%) 0 Had(%) 0
AutolD)| Fore period Main period Atfter period

1 17117 17.172 19.441

2 17.118 17.478 19.439

3 17.118 17.900 19.438

4 17.118 18.263 19.437

5 17.118 18.593 19.435

6 17.119 18.873 19.433

7 19.046 19.432

8 19.122 19.430

9 19.232 19.428

10 19.276 19.426

11 19.316

12 19.356

13 19.370

14 19.394

15 19.409

16 19.420

17 19.428

18 19.432

19 19.435

20 19.438

21 19.440

22 19.442

23 19.443

24 19.442

25 19.443

26 19.442

Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
18400 18337 18337
Time: 10/20/2015 12:39:20 AM
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99b3960396E 0 IMbs3gdgdo («dsbo 1, B9bo 4) - 3005 2

3bGowo 7

Determination
SampleName: coda-7-quanaxshir Operator:
SampleMass(g) 19700 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD)| Fore period Main period After period
1 17.406 17.526 20.042
2 17.407 17.805 20.041
3 17.407 18.157 20.039
4 17.407 18.507 20.038
5 17.406 18.828 20.037
6 17.407 19.110 20.035
7 19.304 20.033
8 19.493 20.031
9 19.630 20.029
10 19.750 20.027
1 19.819
12 19.880
13 19.923
14 19.952
15 19.980
16 19.993
17 20.009
18 20.018
19 20.029
20 20.035
21 20.038
22 20.039
23 20.041
24 20.042
25 20.043
26 20.042
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
18617 18554 18554
Time: 10/21/2015 3:00:24 AM
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99b3960396E 0 IMbs3gdgdo («dsbo 1, B9bo 4) - 3005 3

3b®owo 8

Determination

SampleName: cda-8-quanaxshir Operator:
SampleMass(@) 21700 | Formula | Bunte
Capacity(J/K) 13734

Mad(%) 0 Mt(%) 0

Sb,ad(%) 0 Had(%) 0
AutolD)| Fore period Main period After period

1 17.657 17.732 20.557

2 17.657 18.058 20.556

3 17.657 18.440 20.554

4 17.656 18.777 20.552

5 17.656 19.110 20.549

6 17.656 19.416 20.547

7 19.697 20.545

8 19.888 20.542

9 20.019 20.540

10 20.172 20.537

11 20.289

12 20.368

13 20.415

14 20.456

15 20.482

16 20.506

17 20.520

18 20.533

19 20.540

20 20.547

21 20.552

22 20.554

23 20.558

24 20.559

25 20.559

26 20.559

27 20.558

Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
18686 18623 18623
Time: 10/22/2015 1:23:37 AM
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99b3960896& 0 dmbs3gdgdo (19dsbo 1, ggbo 4) - 3o 4

Determination
SampleName: cda-9-qvanaxshir Operator:
SampleMass(g) 1.5000 I Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 17.022 17.100 19.039
2 17.023 17.364 19.038
3 17.023 17.733 19.037
4 17.024 18.067 19.036
5 17.025 18.335 19.035
6 17.025 18.549 19.034
7 18.688 19.033
8 18.778 19.032
9 18.839 19.031
10 18.883 19.029
11 18.927
12 18.950
13 18.973
14 18.990
15 19.002
16 19.011
17 19.019
18 19.027
19 19.032
20 19.034
21 19.036
22 19.038
23 19.039
24 19.040
25 19.040
26 19.040
27 19.040
28 19.040
29 19.039
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
18684 18621 18621

3bMowo 9
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99b396096E 0 IMbsEgdgdo («dsbo 1, 39bo 4) - 300 5

gb®owo 10

Determination
SampleName: coda-10-qvanash Operator:
SampleMass(g) 14900 | Formuia | Bunte
Capacity(J/K) 13734
Mad(%) 3 Mt(%) 0
Sb,ad(%) 0 Had(%) 0o
AutolD| Fore period Main period After period
1 17.382 17.432 19.346
2 17.383 17.595 19.345
3 17.383 17.776 19.344
4 17.383 17.936 19.343
5 17.383 18.133 19.343
6 17.384 18.308 19.342
7 18410 19.341
8 18.5645 19.339
9 18.699 19.338
10 18.780 19.337
11 18.876
12 18.969
13 19.042
14 19.091
15 19.145
16 19.184
17 19.219
18 19.252
19 19.266
20 19.287
21 19.300
22 19.313
23 19.321
24 19.328
25 19.333
26 19.338
27 19.341
28 19.343
29 19.344
30 19.345
31 19.346
32 19.246
33 19.347
34 19.346
Qb,ad(J/g) Qgr,ad(J/g) Qnetar(J/g)
18348 18285 18285
Time: 10/26/2015 12:18:00 AM
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4.7. 99-2 mdbols 39-4 g9bol J356sbdoMols MBsmeglio MdMBsMO6MdOL
9Jb396»0396¢ Mo Imbs3gdgdo.

99b3960d96Eo dMbs3gdgdo («dsbo 2, ggbo 4) - 3s 1
Determination
SampleName: oda-11-qvanaxsh Operator:
SampleMass(g) 1.5000 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD Fore period Main period After period
1 16.569 16.715 18.860
2 16.570 17.254 18.859
3 16.571 17.666 18.858
4 16.572 18.068 18.858
5 16.573 18.302 18.856
6 16.574 18.453 18.855
7 18.563 18.853
8 18.615 18.853
9 18.686 18.851
10 18.728 18.850
11 18.759
12 18.788
13 18.803
14 18.817
15 18.831
16 18.838
17 18.845
18 18.850
19 18.854
20 18.857
21 18.858
22 18.860
23 18.861
24 18.861
25 18.861
26 18.862
27 18.861
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
21163 21100 21100
Time: 10/27/2015 1:25:14 AM

gb®oo 11
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99b3960396E 0 Mbs3gdgdo («dsbo 2, B9bo 4) - 3005 2

gbc®owo 12

Determination
SampleName: coda-12-quanaxsh Operator:
SampleMass(g) 1.5400 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%6) 0
Sb,ad(%) 0 Had(%) 0
AutolDf Fore period Main period After period
1 17.161 17.265 19.364
2 17.161 17.563 19.363
3 17.161 18.016 19.362
4 17.161 18.347 19.361
5 17.161 18.640 19.359
6 17.161 18.813 19.358
7 18.971 19.356
8 19.085 19.355
9 19.153 19.353
10 19.200 19.351
11 19.240
12 19.275
13 19.294
14 19.316
15 19.329
16 19.338
17 19.347
18 19.352
19 19.358
20 19.360
21 19.362
22 19.364
23 19.365
24 19.365
25 19.364
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
19917 19854 19854
Time: 10/27/2015 11:40:55 PM
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99b3960396E 0 Mbs3gdgdo («dsbo 2, B9bo 4) - 3005 3

gb®owo 13

Determination
SampleName: coda-13-quanaxsh Operator:
SampleMass(g) 1.4700 I Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
Autol D Fore period Main period After period
1 16.880 16.958 19.072
2 16.880 17.430 19.071
3 16.880 17.903 19.069
4 16.880 18.281 19.068
5 16.880 18.509 19.066
6 16.880 18.655 19.065
7 18.767 19.063
8 18.844 19.061
9 18.911 19.060
10 18.952 19.057
11 18.986
12 19.009
13 19.026
14 19.043
15 19.050
16 19.057
17 19.062
18 19.067
19 19.070
20 19.072
21 19.074
22 19.074
23 19.074
24 19.074
25 19.073
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
20816 20753 20753
Time: 10/28/2015 11:10:12 PM
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99b3960396E 0 IMbs3gdgdo («dsbo 2, B9bo 4) - 300 4

gbc®owo 14

Determination
SampleName: cda-14-qvanaxsh Operator:
SampleMass(g) 1.5500 l Formula Bunte
Capacity(J/K) 13734
Mad(%6) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 16.285 16.366 18.739
2 16.286 16.798 18.738
3 16.286 17.409 18.737
4 16.286 17.810 18.735
5 16.287 18.101 18.733
6 16.287 18.278 18.732
7 18.398 18.730
8 18.495 18.728
9 18.554 18.726
10 18.600 18.724
11 18.639
12 18.666
13 18.686
14 18.701
15 18.714
16 18.722
17 18.729
18 18.733
19 18.736
20 18.739
21 18.740
22 18.741
23 18.741
24 18.741
25 18.740
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
22038 21975 21975
Time: 10/29/2015 11:34:11 PM
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99b396096E 0 IMbs3gdgd0 («dsbo 2, 39bo 4) - 300 5

gb®oo 15

Determination
SampleName: coda-21-quanaxsh Operator:
SampleMass(g) 1.5200 I Formula I Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) ] Had(%) 0
AutolD) Fore period Main period After period
1 13.462 13.573 15.810
2 13.462 14.035 15.810
3 13.462 14.616 15.808
4 13.463 14.976 15.807
5 13.463 15.204 15.805
6 13.463 15.365 15.804
7 15.475 15.802
8 15.557 15.801
9 15.617 15.799
10 15.665 15.797
11 15.698
12 15.726
13 15.748
14 15.765
15 15.776
16 15.787
17 15.794
18 15.800
19 15.805
20 15.807
21 15.810
22 15.811
23 15.812
24 15.812
25 15.812
26 15.812
27 15.811
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
21568 21505 21505
Time: 11/10/2015 10:54:35 PM
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4.8. 99-2 mdbols 39-6 g9bols J3s6sbdoMols MBsmeglio MdMBsGO6MdOL
9Jb396» 0396 Mo Imbs3gdgdo.

gbc®oo 16
99b3960396E 0 Mbs39dgd0 («dsbo 2, B9bo 6) - 3005 1
Determination
SampleName: cda-15-qvanaxsh Operator:
SampleMass(g) 1.5200 Formula Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%6) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 15.841 15.886 18.408
2 15.841 16.478 18.408
3 15.842 17.050 18.406
4 15.841 17.474 18.405
5 15.842 17.745 18.404
6 15.842 17.934 18.402
7 18.061 18.400
8 18.152 18.398
9 18.218 18.397
10 18.270 18.395
11 18.303
12 18.331
13 18.354
14 18.369
15 18.381
16 18.389
17 18.396
18 18.401
19 18.404
20 18.406
21 18.408
22 18.409
23 18.408
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
23430 23367 23367
Time: 10/30/2015 10:25:37 PM
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99b3960896EMo BMbs3gdgdo («9dsbo 2, ggbo 6) - 3s 2

gb®owo 17

Determination
SampleName: cda-16-qvanaxsh Operator:
SampleMass(g) 1.5300 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 13.752 13.894 16.180
2 13.752 14.425 16.179
3 13.752 15.063 16.178
4 13.753 15.426 16.176
5 13.753 15.622 16.175
6 13.763 16.742 16.173
7 15.878 16.172
8 15.941 16.170
9 15.994 16.168
10 16.041 16.167
11 16.075
12 16.101
13 16.117
14 16.134
15 16.147
16 16.157
17 16.163
18 16.168
19 16.172
20 16.176
21 16.179
22 16.181
23 16.181
24 16.181
25 16.182
26 16.182
27 16.181
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
22096 22034 22034
Time: 11/4/2015 12:14:43 AM
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99b3960396E 0 Mbs3gdgdo («)dsbo 2, B9bo 6) - 3005 3

gb®owo 18

Determination
SampleName: cda-17-qvanaxsh Operator:
SampleMass(g) 1.5500 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(56) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 13.683 13.856 16.197
2 13.683 14.377 16.196
3 13.684 15.037 16.195
4 13.684 15.400 16.194
5 13.685 15.616 16.192
6 13.685 15.786 16.190
7 15.876 16.189
8 15.958 16.187
9 16.025 16.186
10 16.069 16.184
11 16.098
12 16.122
13 16.142
14 16.153
15 16.169
16 16.177
17 16.183
18 16.187
19 16.191
20 16.194
21 16.197
22 16.198
23 16.198
24 16.198
25 16.197
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
22527 22464 22464
Time: 11/4/2015 11:01:19 PM
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99b3960396E 0 IMbs3gdgdo («dsbo 2, B9bo 6) - 300 4

gb®owo 19

Determination
SampleName: coda-23-qvanaxsh Operator:
SampleMass(g) 15000 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD)| Fore period Main period After period
1 12.935 13.016 15.382
2 12.935 13.545 15.381
3 12.935 14.144 156.379
4 12.936 14.501 15.378
5 12.936 14.757 15.376
6 12.936 14.935 15.374
7 15.048 15.373
8 15.133 15.371
9 15.199 15.369
10 15.246 15.367
11 15.282
12 15.309
13 15.328
14 15.343
15 15.356
16 15.364
17 15.371
18 156.376
19 156.379
20 15.381
21 15.383
22 15.384
23 15.384
24 15.384
25 15.384
26 15.383
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
22737 22674 22674
Time: 11/12/2015 10:46:41 PM
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99b396096E 0 IMbsEgdgd0 («dsbo 2, 39bo 6) - 300 5

gb®owo 20

Determination
SampleName: cda-26-quanaxsh Operator:
SampleMass(q) 1.5900 Formula Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%6) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 12.286 12.354 14.908
2 12.287 12.739 14.907
3 12.288 13.430 14.907
4 12.288 13.869 14.906
5 12.289 14.158 14.905
6 12.290 14.368 14.904
7 14513 14.902
8 14.605 14.900
9 14.678 14.899
10 14.740 14.897
11 14.778
12 14.812
13 14.835
14 14.853
16 14.868
16 14.880
17 14.888
18 14.895
19 14.899
20 14.903
21 14.905
22 14.907
23 14.908
24 14.909
25 14.908
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
22821 22759 22759
Time: 11/16/2015 10:47:55 PM
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Determination
SampleName: coda-19-quanaxsh Operator:
SampleMass(g) 1.5700 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 13.593 13.674 15918
2 13.594 14.034 15917
3 13.594 14.541 15915
4 13.594 14.966 15914
5 13.594 15.268 15913
6 13.595 15.420 15.911
7 15.555 15.910
8 15.659 15.908
9 15.707 15.907
10 15.759 15.905
11 15.801
12 15.830
13 15.853
14 15.871
15 15.882
16 15.893
17 15.900
18 15.906
19 15.911
20 15.913
21 15916
22 15.917
23 15.918
24 15918
25 15.919
26 15918
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
20592 20529 20529
Time: 11/8/2015 11:34:20 PM

4.9. 8g-4 /dbols 39-4 B9bol J3s65sbdocMmols MIseerglio MdMMBsHosEMdOL

9Jb396»0396¢ Mo Imbs3gdgdo.
gb®oo 21

99b3960896&Mo BMbs3gdgdo (xdsbo 4, 3gbo 4) - 3s 1
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99b3960396E 0 Mbs39dgdo («dsbo 4, B9bo 4) - 3005 2

gb®owo 22

Determination
SampleName: cda-20-qvanaxsh Operator:
SampleMass(g) 1.4900 Formula Bunte
Capacity(J/K) 13734

Mad(%) 0 Mt(%) 0

Sb,ad(%) 0 Had(%) 0

AutolD) Fore period Main period After period

1 13.570 13.682 15.714
2 13.571 14.178 15.714
3 13.571 14578 15.713
4 13.571 14.899 15.712
5 13.571 15.173 15.711
6 13.572 15.318 15.710
7 15.420 15.709
8 15.490 15.708
9 15.551 15.706
10 15.594 15.704
11 15.621

12 15.646

13 15.659

14 15.675

15 15.687

16 15.694

17 15.700

18 15.706

19 15.710

20 15.711

21 15.712

22 15.714

23 15.715

24 15.714

Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
19941 19878 19878
Time: 11/9/2015 11:45:31 PM
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99b3960396E 0 Mbs3gdgdo («xdsbo 4, B9bo 4) - 3005 3

gb®owo 23

Determination
SampleName: coda-22-gqvanaxsh Operator:
SampleMass(g) 1.4900 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD) Fore period Main period After period
1 13.349 13.378 15.474
13.349 13.678 15473
3 13.349 14175 15.472
4 13.349 14.528 15.471
5 13.349 14.832 15.469
6 13.349 14.991 15.468
7 156.114 15.467
8 15.208 15.465
9 15.271 15.463
10 15.331 15.461
11 15.365
12 15.393
13 15412
14 15.428
15 15.442
16 15.453
17 15.459
18 15.464
19 15.469
20 15.471
21 15.474
22 15.475
23 15.476
24 15.476
25 15.476
26 15.475
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
19889 19826 19826
Time: 11/11/2015 10:49:42 PM

94



99b3960396E 0 IMbs3gdgdo («dsbo 4, B9bo 4) - 300 4

gb®owo 24

Determination
SampleName: cda-24-quanaxsh Operator:
SampleMass(q) 1.5200 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) Mt(%6) 0
Sb,ad(%) Had(%) 0
AutolD) Fore period Main period After period
1 12.808 12.860 15.067
2 12.809 13.137 15.065
3 12.809 13.589 15.064
4 12.810 13.986 15.063
5 12.809 14.292 15.062
6 12.809 14.521 15.060
7 14.654 15.059
8 14.766 15.057
9 14.836 15.055
10 14.891 15.053
11 14.929
12 14.963
13 14.989
14 15.007
15 15.024
16 15.036
17 15.045
18 15.052
19 15.057
20 15.061
21 15.064
22 15.066
23 15.067
24 15.068
25 15.068
26 15.068
27 15.067
Qb,ad(J/g) Qgr,ad(J/g) Qnet, ar(J/g)
20722 20659 20659
Time: 11/13/2015 10:26:58 PM
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99b3960896EMo 8Mbo3gdgdo («dsbo 4, g3gbo 4) - 35 5

gbc®oo 25

Determination
SampleName: coda-28-qvanaxsh Operator:
SampleMass(g) 1.5900 l Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%6) 0
Sb,ad(%) 0 Had(%) 0
AutolD) Fore period Main period After period
1 12313 12.349 14.770
2 12.314 12.646 14.769
3 12.315 13.195 14.768
4 12315 13.649 14.767
5 12.316 13.977 14.765
6 12.317 14.197 14764
7 14.333 14.762
8 14.443 14.761
9 14519 14.759
10 14.583 14.758
11 14.627
12 14.661
13 14.688
14 14.708
15 14.724
16 14737
17 14747
18 14.754
19 14.760
20 14.764
21 14.767
22 14.770
23 14771
24 14.772
25 14.772
26 14.772
27 14772
28 14771
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
21460 21397 21397
Time: 11/18/2015 10:52:13 PM
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4.10. 99-4 <9060l 39-4 g9bol J3565sbdocmols Mdscmerglio
00065003s6mdoL 9Ju39gH0d G Imbsggdgdo.

3b®owo 26

99b3960396E0 8Mbs3gdgdo (05 falloom IM3M3z9dw0) - (300 1
Determination
SampleName: oda-25-quanaxsh Operator:
SampleMass(q) 1.6100 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD) Fore period Main period After period
1 12.163 12.222 14.310
2 12.163 12613 14.309
3 12.163 13.090 14.308
4 12.163 13.442 14.307
5 12.163 13.701 14.306
6 12.163 13.847 14.305
7 13.960 14.303
8 14.042 14.301
9 14.109 14.300
10 14.153 14.298
1 14.193
12 14.217
13 14.241
14 14.259
15 14.273
16 14.283
17 14.292
18 14.297
19 14.302
20 14.306
21 14.309
22 14.311
23 14311
24 14.312
25 14.312
26 14.312
27 14.311
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
18585 18522 18522

Time:

11/15/2015 11:26:00 PM

97



gb®owo 27

99b3960896EM0 8Mbs3gdgdo (oS fallom dm3m3z9dwo) - (3005 2

Determination
SampleName: coda-Z27-qvanaxsh Operator:
SampleMass(g) 16000 | Fomula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD| Fore period Main period After period
1 12.355 12.389 14.481
2 12.355 12.842 14.479
3 12.355 13.353 14.479
4 12.355 13.641 14.477
5 12.355 13.891 14.476
6 12.355 14.057 14.474
74 14.166 14.472
8 14.244 14.471
9 14.305 14.469
10 14.352 14.468
1" 14.384
12 14.407
13 14.426
14 14.444
15 14.455
16 14.463
17 14.469
18 14474
19 14.477
20 14.479
21 14.481
22 14.481
23 14.482
24 14.482
25 14.481
Qb,ad(J/g) Qgr,ad(J/g) Qnet ar(J/g)
19743 19681 19681
Time: 11/17/12015 10:59:24 PM
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gb®owo 28

99b3960896@M0 8Mbs3gdgdo (os falloo dm3m3z9dwro) - 3005 3

Determination
SampleName: cda-29-qvanaxsh Operator:
SampleMass(g) 1.5100 | Formula | Bunte
Capacity(J/K) 13734
Mad(%) 0 Mt(%) 0
Sb,ad(%) 0 Had(%) 0
AutolDf Fore period Main period After period
1 13.398 13.472 15.653
2 13.400 14.019 15.652
3 13.401 14.559 15.652
4 13.402 14.865 15.651
5 13.404 15.064 15.650
6 13.405 15.221 15.649
7 15.322 15.649
8 15.405 15.648
9 15.459 15.647
10 15.500 15.646
11 15.533
12 15.560
13 15.579
14 15.596
15 15.610
16 15.620
17 15.628
18 15.635
19 15.640
20 15.644
21 15.646
22 15.649
23 15.651
24 15.652
25 15.653
26 15.654
27 15.654
28 15.654
29 15.653
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
20652 20589 20589
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gb®owo 29

99b3960896& M0 BMbo3gdgdo (05 oo IM3mM390Me0) - (300 4

Determination
SampleName: oda-30-qvanaxsh Operator:
SampleMass(g)) 15100 | Fomuia | Bunte
Capacity(J/K) 13734
Mad(%) 0 MI(%) 0
Sb,ad(%) 0 Had(%) 0
AutolD] __Fore period Main period After period
1 14.995 16.036 16.898
2 14.996 16.285 16.898
3 14.998 16.605 16.898
4 14.999 15.931 16.898
5 16.000 16.165 16.897
6 16.002 16.353 16.897
7 16.480 16.896
8 16,681 16.896
9 16.647 16.895
10 16.700 16,895
11 16.739
12 16.775
13 16.798
14 16.818
15 16.835
16 16.849
17 16.858
18 16.867
19 16.874
20 16.879
21 16.884
22 16.887
23 16.890
24 16.893
25 16.894
26 16.896
27 16.897
28 16.898
29 16.898
30 16.899
31 16.898
Qb,ad(J/g) Qgr,ad(J/g) Qnet,ar(J/g)
17297 17234 17234
Time: 1172072015 10:26:20 PM
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4.11. 94b396M0dg6¢ 0L dgga9d0
gbMoen 30-do dm390ME0s  Mdoglo  3MYbsMm0bMdOL  2oBMAZ30l
390092900 906900l dobggoo [42].

gb®oo 30
AY0de-35MH0b Lodsmb Jobgewol Lobgarmdols JobEolb s Mos fgbom
9t3M390v0 35656300l MPoglio MBMMBIMOIBMDS «dbgdOL

dobgzom
M misbo 1 wmpsbo 2 mbsbo 2 wmbabo 4 mos fgboom
@bo 4 @nbo 4 @bo 6 @bo4d | dmdmaplvero
1 18400 21163 23430 20592 18585
2 18617 19917 22096 19941 19743
18686 20816 22327 19889 20652
4 18684 22038 22737 20722 17297
> 18348 21568 22821 21460 -
Qoswz, 18547 21104 22722 205321 19060

393900 35BMIZ930L OL3YMLOS PobloBLIMMEO 04bs BMOIMOom

1 3 2
S? = no14 (Qvﬂﬂ.i _Qraa.ls.»"a) )
i=
@5 dobo 3603369 mdgd0 60ddqdols dobgz00: dm39dEos 3bGow 31-do [5,43].
gb®oo 31
39390 35HMI3980L ol3gMLool 3603369 Mmds 603 dgdols
dobgzom
wmdsbo 1 wmdsbo 2 wmdsbo 2 wmdabo 4 o fyboom
onbo 4 b0 4 mnBo 6 onBo 4 Brdrnnbiemo
26050 645745 235298 415747 484959862

BOW3IMNWO  25obMGOOL  BEBBIOGHMMO  oIbMms bl WIMIE0s
RMOIMYoo

S = \/ﬁ. Zn: (Q”:JHJ = Qi )2 ’

i=1

@5 dobo 3603369 mdgd0 603w9dqdol dobgz00m dm39dEos bGOow 32-do [5,42].
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gbc®owo 32
(39390 35BOGOOL LESBIMEME0 A5abemOol 3603369wMds

603dqd0lL dobgzom
mdabo 1 mdabo 2 wmdabo 2 wmdabo 4 o fgboom
mnbo 4 mnbo 4 mBo 6 mnbo 4 drrdrmanbeeno
161,40 803,58 485,10 644,78 22067,20

000MbsM05bMdOL  Lodwsm  3608369emdol  oL3gMLos  FoBLEBOZOWOs
RMOINO0

. S

Quansa >

n

@3 dobo 3603369 mdgd0 60ddgdols dobggzo0m dm39dEol bMown 33-do [5,43].

gbc®owo 33
00M65M056MdOL bydw)serm 36083690Mmdol OL3IOLOS bodmdgdols
dobgzom
wmdsbo 1 mdabo 2 mdsbo 2 mBabo 4 oo fyboom
;b0 4 mnbo 4 mbo 6 mnbo 4 deardeanndumen
32,28 160,72 97,01 129,00 3516,80

000Mbsm0sbMdOL  Lodmogm  3608369w™dol  BEBIOGHMEO  2oobMs
3960L5BM3M90s BMOIMEOn

Si
San.h.m = ﬁ’
@3 dobo 3603369 mdgd0 60ddqdol dobgz00 dm39dEol bMogn 34-0o [5,43].
gb®owo 34
090b56056Mmd0L Lodwowm 3603369 ™dol oL3gMLos 60ddgdols
dobgz0m
mdabo 1 mbabo 2 wmdsbo 2 mdabo 4 o0 figbom
mnbo 4 mnbo 4 onbo 6 mnbo 4 drm3manbumenn
3,68 12,68 9,85 11,36 74,28

360@9O0YF0 tmax JIMOMNZGOS BMOTMEOO0

Q*g]ﬂ,i - Qﬂﬂ,lm‘\'—l
S.

max >
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@5 dobo 3603369 mdgd0 60dw9dqdol dobgz00 dm399Eol bMogn 35-do [5,43].

gb®oo 35
3603960090 tmax-0l 3609369eMds bodwdqdol dobggzom
mdabo 1 mdabo 2 mdsbo 2 mbsbo 4 @os figloom
;b0 4 mnbo 4 mnBo 6 mNBo 4 Brsmandimemo
1,233 1,473 1,459 1,457 0,080
LAHOWIBGHOL  3M9R0E0g”vGHOL ()  360d3bgemds a=0,95  Lo®fdmbem

06 96M35¢00lm30L s k=n-1 053098 gdoL bsGolbobmzol bodmdgdol dobgzom
9m(39905 3bGOO 36-do.

3b®owo 36
LBH0IBEHOL 3093030gbEHOL (t) 8603369 mds a=0,95 LG (jdwbm
063 9635¢00Lm30L s k=n-1 m530LxEgdoL basmolbobmgols
603xdq00lL dobggzom
wpsbo 1 wpsBo 2 i sbo 2 misbo 4 oo fnboom
mnbo 4 mnbo 4 anbo 6 mnbo 4 Mmoo
2,78 2,78 2,78 2,78 3,18

G603 9399790 3bHOE0sb BsbL ymggaro 60ddolmzol LOEEYds 30MMdS:

t . <t,

max

o3 005%g d0MMomgdL, MMI  goBMIZ3900L8 OML bgdo Tg3EMIgd0 5O  SMOL

©53390v9C00.

000mMbsm0sbMdOL  Lodmowm  sMomIgBHogwo  Loool  BOzdMEo

3030905 3560LBLIMGdS BMOHIMom
AQ‘;]ﬂAlmra = t(0,95;k) : SQ";]&I)JH’

@3 dobo 3603369 mdgd0 603w9dgdol dobgz0m dm39dE0s B 37-do.

gb®oo 37
030b56M056Mmd0L Bodw)oEM 5GHOMIYE 030 LoEOOL HBO3G™MEO

3™3omgds (3%/32) 60313930l dobgzom

mbsbo 1 mbsbo 2 mbabo 2 wmbsbo 4 mos fiqbom
mnbo 4 mnbo 4 mnbo 6 mnbo 4 dmidmandmemo
15,79 1,47 27,38 31,57 236,20




Lodmoem  5MHomMIgEH03Mo  BLoEOEOL  DBPIOMO  (3MTOGdS  ASTMOMZEGOS
RMOINO0

A Qyd.l>d

-100%,

d.b>3

s dobo 3609369 mdgd0 603dgdols dobgz00m dm399E0s BGO 38-do

gb®owo 38
LodwoEm 5MHO0MIYEH 03100 LOEYOOL HBOZG™MEO
3M30e9ds (%) 60dMdgdol dobgwz0m
mbsbo 1 mbsbo 2 mbabo 2 wmdsbo 4 mos fiqbom
mnbo 4 mnbo 4 mnbo 6 mnbo 4 dmidmanbueno
0,09 0,17 0,12 0,15 1,24

Bobo®b 18-Bg dmEqdmeos 3HYode-8sm®mol Lsdsmlb bbgsaobbgs 19bols
J396563060L M3MMBsOI056MOOL 9Ju3gM0dgbE Mo FmMbs390900 2oMHRO0IMWO
Lobom. 306539600 bgg@o F9gLsds39ds 60Ol MIMMBIMOBMBSL, Ys30L8geO
30 25DM33900L (300MmF0gdL.

OMAMOG 3093030056 BBL, POMMBsMObMBOL 3603369 Mds 396900l
dobg30m 033egds 18547 x/a-wsb 22450 x/a4-0g Lodwsenm 860d369emdoo
20595 x/p. 39B™83990L 3Mdowgds Jgoaqbl 0,4%-L. Lbgssbbgs ggbol
J39656d0MH0L MOMYBH0sB6MdOL b0T369wMdsTo 25blb3s30090s FgopqblL (4 -
21)%-U.

3oLo  Lom3mbol  70-0560  {iemgdol  99m33¢g30lL  Bmboigdgdom
AYodM-FomMol  LBodo@ML  J3565bdoMols  Lodmowm  Msderglo s
0009656MH0sbMds  GHmwos 4420 335e0/33, 96 Logbmdo®m  obiogrsdo

300001900 8909600 ™doL Jobg30m sMLYINO FYsedsol s GH9bob
399(3390™d0L 39035¢0L{obgdoom 900900 3o glio 9m0s
000MmbM056MdS 22635 3x%/33-0U Hmero 0dbgds [1,4].

B39bL dog® Po@oMgdmo 33193990l 9993900 ©sbMmgdom 9%-om

39bUb393000s 5MY BoBHIMIOMEO 33¢093900L F9gR900LA6. gl goblibgogzgds
d90dgds  godmf3gmo  oyml  J3s65bdoMol  Fm3m3900L 5G9l

(33L0WYO00).
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B396L Bog® Bo@otmadmero 33¢93900L 999900l dobgzom dgodergds
0mg35L, M IbMWME MdMMBIM0sBMIOL 35659gE MOl Jobgwzom 39009L0

9dmbs399990 osBbos 89-2 mdbols 99-6 §gbols J356ob0ML (xdswerglo dwds
00MMBM0s6Mds 22450 3%/3%)-

X/ / 3772250.4%
23000 -

52000 v 21104:0,4%

/ 20521+0,4%
21000

20000 / 19060+1,24%

/ 18547+0,4%
19000

18000
17000

16000

15000

dsbo 13960 Mdsbo 2 ggbo 0560 2 3gbo  Bbo 4 39bo oo fgbom
4 4 6 4

BobsBo 18. Byodme-dom®ol Lsdsmb Jgsbsbdomol MdMbsM0s6MdOL
99b396089bE M0 Imbs3gdgdo

4.12. 306@v95¢w©0 53m396s - LsmdMIOL MdMMBIG0IBEMIOL
296LSBOzMS
dm399Mo  bsFMTomb BsOMREgddo Fgoddbs 30HEHISWMOO  STM3bY,
Omdgwdog  mzswbsmeog BBl 0dMMbsM0sbMdOL 9Bl BO3MOL
39WMmOH0dgAHOHImo  99mEol d08obscgmds.  300GSWMMO  59M (35D
390035¢0L{0bgdmwos BEBgbEJOOLM30L s ogbTocYds oo >bodbMo
dgomob dglfogensdo [44].
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5ML9dMOL 0dM65H056MdOL gobloB30L 35eMmEm0dgE Mo Bgomols
dgLsbfogero UGobIOGHMEOo W5dMMSEGHMMOHOICO Lodwdom
LEMabEGHIOoLm30UL, 0oa®58  dobo  ByBHIMYds  WIOMEISGHMMOMEO
393500bgMmdol MMl 2563397 3OMOWYIOMbs 539380690 o.
39600m, 350mGO03gEGO™MD 3domds Imombm3al L3gE0swE MIBOEIOSU,
53 9O0 WdMOSGHMOHO0MWO 89350bgMdOL 256053cMdIT0 3M9JGH03MII®
399990909005; 53m3565 Imombmgl domso (i6930L 5559205000l 259mygbadsl,
o3 29033979 LOFOMbYJOMbsS ©H39300MGO0, S 5.8. Z0MEHWSWYOHO
WHdMMSEGHMOO0Io  Boddom  MBsROMbMIdOL  y3z9gws  3OMIYAsL  bLbob.
39MQ5 5dobs, dobo LsFSEgd0m FglodEgdgE0s YIMIMIOOL A5TIBZ0WGds
0dMMHo  3OmEgbol 08 bsfowdy,  OHmIgwoi Moo sdmEsbol

d9LEOMIOOLIL  IGIOMWO0S.  ZOOEMOXMEMO  sdM3bs  FglBEgdME0s
3MmyMsds Visual Basic-do. dolo

dgatio s mbggoo bomdmdolb
mdoybsGosbmdol

2db39G0dgbd o aobbabmgds

14 18 22 pem, fo

b©900 19. 35erm®H0dgEOo LolEgdol dMIomgmds bodmdol
©5{)30Lm5b539

Abggemds Bomo [o®dmoBgbl Mg MdMO 3GMEgLL. 30MEHWSEH
50m (396580 Mzoebosmog BsbL 33930l 3OMEgLOL FoMM3s JoEMM0TYBHMOL
09MHINdgBHOoL  dmbs3gdgdol  Logmdzgabg, ,bsdgdfizarol”  Homdmddbols
339630, 60dMJob sff3s s oo (6930l ,8mTdOL s o MMOTgEHVIO
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F6Fob $983965¢ MOl 330gds HrRMm®E 39MYdT0 1939 FMIBOIMS®
[45,46].

bLoeoson  19-Bg  dmEgdmeos  39emG0dgBHBmeo  F@Feols
9 M356M9Md>

dgoto s mbygsmo bamdemdol
mdmybatiosbmdol

adb3gGodgbdh o aoblabpgda

Q,x/a - mdmgbstiasbmds

H, %/3-30m - gosmméodyg@yma dgedogs
AT, a5 - H293pGaGms bbgomds

Q=H=*AT

AT

14 18 22 oo, Yo

UOom0 20. 35¢0M0d9GOMEo LobiEgdol IEyMIsMGMds
36390l ELOIEGOOLSL

608m80L IH30LMsbs3g, bmwm LmGsm 20-Bg 35 mOH0TYGHOMEO FMO IOl
9aMBs6MmgMds  3OHMEgLOL  OLEOYIgdOL  F9dg, obv, Bsl 9B, GO
$9939M5@MS J0omig3L Bogduiodsce 860369 MdSL.
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doM0m50 3336900

1. 99ddboos dysto s ®MHbg3500 LsMOMBOL MOMB5H0BMdOL LoBmdo
3693000 9Ju396MH0d96Ewo LobBds 3mdowgdom 0,4%.

2. 99dobogros 99so s bg35000 LIMOdMOOL MdMBIM0BMIOL Lsbmdo
LOLHOZEM-3900MEIOHO F0MEH™MIMOO 5M(3505

3. 999J9b0os BomdMdOL MBMMBIMH0SBMOOL QoloBMIs TgmMg ™sbGmOYOL
Lob0dMIm  B03m0gcMYds-096DMObol  Bgogo (000 b5606Mmd0m
26358,50+0,4%);

4. 250m33gMos  3HYod-domeol  J3sb6sbdoMol  Lodosml  3o6M3zgeo,
99mM9 s Igmmbyg MBdbgdol d9-4 s 39-6 39bgdol B0dIgdol, s ©os
Do 8m3m3z90eo 608m3gdol MdMBIO06MDdS.

5. 33930l d90939%0L 0565b35EY0d M -GomMHol J3965bdocols
000b5M06MmdOL  Lydswm  3B0d3zbgemds  9%-000  oBLb33Yds
@0@IMGHMMSd0 5OBYOYIEo dmbs399900Lb. U GodBo Tglbsbegdgmos
3963060HMdgdMmo 0gml J3560b3d0MOL dM3M39d0L H6Yowol 33E0Egdom,
3oLedmoegdol  fgbom s  Bsdgm™mgg  bgerbsfymgdol  dswswro
LoBMLEHO™.

6. B39bL dog® BoBoMgdmwo 33193930l F99agdol dobgz00m Fgodergds
0mg3slL, ®md IbMWmE  0dMBIM0BMIOL 356599 BHMoL  Jobgz00m
3900960  dMbs(399900 @osBbos  Fg-2 mMdbol 39-6 Fgboli  J3565bToMl
(«9850eglo 39935 MdMYB6sM0bMds 22450 3%/33)-

7. 09ddbowo  gdu3gM0odgbGH o  JomEOdgAHOMEo  LobGgds o
3000 LOLHI3EM-FgOMOMWO sFM3Bs  godmyggbgdero 0dbgds
96960293030L B53MGHIGHOL BEGHWI6EIOOLIMZOL, OMYMEOF Lobjogarm-
330930000 35%o.
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