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Weerakul Meeklangsaen 2007: Mechanical, Sound and Physiological Property of
Y oung Coconut Fruit as Related to Maturity. Master of Engineering (Agricultural
Engineering), Major Field: Agricultural Engineering, Department of Agricultural

Engineering. Thesis Advisor: Associate Professor Bundit Jarimopas, D.Sc. 116

pages.

This research was to determine mechanical, sound, Thysiological properties of young
coconut fruit for the development of a non-destructive technique sorting the young coconut
fruit of different maturity. Methodology comprised determination of physical characteristics
and mechanical properties of young coconut fruit by means of 4 mm spherical plunger
compression with the Universal Testing Machine. Determination of physiological properties in
term of total soluble solid and acidity of young coconut juice was performed. Determination of
sound property in term of resonance frequency, stiffness coefficient and index of natural
frequency was carried out by means of the sound measuring set-up. The sound measuring set-
up comprised hammering set, processor and electronic circuit. Newly-harvested, flawless
samples of the young coconut fruit of uniform size were taken from the orchard every 4 days
over the period of 170 to 210 days (after fruit set) covering the immature, mature and
overmature stages. Analysis was achieved by Discriminant Analysis, ANOVA and Duncan

Multiple Range Test.

Results showed that mechanical properties could be represented by distribution of
rupture force and secant modulus of endocarp, rupture force of flesh, slope of force-
deformation graph of flesh with respect to time. The physiological properties were attributed
by distribution of total soluble solids and acidity related to time. The sound properties were
characterized by distribution of resonance frequency, stiffness coefficient and index of natural
frequency with respect to time. Time of maturity development significantly affected the
parameters of the aforementioned properties at the significance level of 5%. The velated
statistics of the properties by DMRT were detailed in The thesis. Maturity sorting of the young
coconut fruit using resonance frequency, total soluble solids, acidity, flesh thickness, and slope

of the force-deformation curve of endocarp could be fulfilled at the accuracy of 95.7%.
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] a3 = Y
PFIUIANVUBINITNULNYI t (IN)
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H v o d ' 1 o [ < {
ﬂ1Wﬁ 25 ﬂ3mauwumzwanmmwammmNam‘w?naauﬂumuamﬂlmmimmﬁt’n

da' A d? 3 . [ a dy 9 a a 9 [
AUV UUUD (T) WY linear NU t MIINAHOULNIIILNAVTIUNUNANDU

v 4 A =2 o &L Ao & v A 4 d g v &£
Llajfﬂgﬁu']euullﬂlﬁﬂﬂ‘f] UM ING luﬂﬂguaﬂyﬂ‘%!’ﬂugu‘ﬂﬁlﬂq L3J991Q3J1ﬂsllu!u@ﬂﬂ$ﬁu'lsllu

A =
13989 (NN 26)



30

.
~~ 77
gf 6
= 5
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FIIIAVDINMTA LAY t (M)
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MIANIFNTAMIMEMINTING HAZaITINGVDINANZNI 1IB0UNDIATIZHMIAANENKE

Y \ | ' o YV W v v d'
uzwineeueentily sou Massudszmu uazun 3299 2

v g’ o Y ' 4
1. AUANHUSNNMYNIN (UIHUN W, ﬂ']’]uquam'lﬂqﬂ H .. lﬁuW’]ﬂu&Jﬂa’l\iwaﬂJ'lﬂ

q

1 o 1 { o a J @ < {
qa D AUDIUNIE SG) W’ﬁil%‘w%ITJ@EJUﬁ'LHNYJLﬂiWﬁﬂﬁﬂﬂllﬂﬂlﬂuNﬁﬁ"ll‘tﬂﬂ

max?

A [

o‘ = (% [} 1 1 Y dy =
anuauemNo U@ luNMINAaeIno Uyt Ao UadnyazMenIn 1482 <D <
15.10 3. 16.79 S H, < 17.61 %3, 1687 < W < 1857 . U8z SG a1 UDINA

' v W 1 o @ 1 < {
vzwinseumiiounslanuduiuivesnnuasiumzsutisnarvean RN

(MW 18) 0.90 < SG < 0.94 (A15199 2)

M5197 2 AUANHUTNNNENINVDIHANZ NS 1780 U

uznieou D, (%)) H_ (%)) W (n.) SG
1 14.82 0.89 16.79 £1.26 1687 £272 0.94 £0.03
1
1—- 14.88 £0.72 17.06 +1.16 1796 4265 0.92 +0.04
2

2 15.10 £0.71 17.61 £0.85 1857 £244 0.90 +0.08
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2. auiAaEana a3 3 udesauiaanavesrarzni ey laun usainaunige
Y Y
YOUHD F_ 1AZisInauanvoInzal F, A5uueilo SL, az Secant Modulus U990z a7
SM, szazmasay InlansnasgealisdAynszAaunNNdIA 5% @0 F,, SM, F,, SL, 83
9 v 9
Havz N3 Moo U YA TnunTumauiaFinasena 1 iniu F,, Uaziinannanyme
9 1 d’d o’/’ d! IS 1 J T v [
Tassafaazavilszneuvenz N iFUYeN fiber Falinuo0UUN 1IN A9
v o Jd @ A ] = [ dy 9 1 A A dgl
ANUAUHUTUDI F, DU ¢ (MIWA 19) F,, U9z UNanananyazvouilongni11eo Uiy
A 9 1 1 1 ay & dy A o I 9 A A 4? 1
MN01YAD NENIMBBUDY IUFINTONIN W NANYT WUV BN ININTY (1N

4 & T " o q ¥ v
YU) Lu@ﬂgﬁu']"UULﬂUﬁﬁUTJﬂJUVI11ﬁllﬁﬁﬂ1uﬂ1§ﬂﬂqq

M990 3 auiAFInaveIHaNE NI 1B

<
y Nz (Endocarp) 119 (Endosperm)
HENITN
F, (N) SM, (N/mm) F_(N) SL,(N/mm)
Lﬁ’ﬂ 1 136.80 +69.85 14.23 £27.73 1.83 +0.59 1.12 £0.25
Y 1
Lﬁﬂ 1— 268.86 £82.59 62.34 +£19.68 6.51 £3.73 1.95 £0.81
2
Lﬁ’ﬂ 2 380.31 +£82.23 67.38 £11.97 16.97 £6.22 3.34 +0.75

wva A a J A
3. AuauUAEed (f) AMIAUATIZHANNLTUT UL DMRT (9151981300 V2)

WU szezmInayay Tauazduriamsmzioninass niisd Ay zaAuaNdIfy 5%
ap £, M3 4 MameNdura (Ridge) AUWUL 1,2 1ag 3 911150321 ANVIDU-UA YDINA
wznieou lduana1e MamzNATUAIID (Face) Nuaazaa (1,2 uaz 3) lugwnsaszynnuy
1 1 Yo 3 = A o 1 = [ a A
gou-1n 0on lA%ANne 3 5zoz lloumamziidu WwzlinaunnanyuzAanlaenuewa

9 1 9 a ~ (=) ~ o Y = Y 2 @ @ @ a
wzndmemdumsuivgusz lisen (nmh 27) wld £ dalndifesiu dunadnyuzin

A = A a o 9 = 1
Lﬂaﬂﬂﬂghlilhﬂ’ﬂwlliﬂlimﬂllﬂuW’JiTU mlv f UANUUANAN
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319N 4 MINATENANULYTUIIU (ANOVA) ez DMRT ANND A U0 (KHz) ¥oIHa

Y A
UZNT1IDBU (T WHUINN V4-U9)

) qduna W25
YTNIN . 2
, YGRS DENIGRE:
20U
1 2 3 1 2 3
P 0.870 0.932 0.895 0.911 0.969 0.994
!.'Llf) 1 a be ab a bed cd
+0.12 +0.14 +0.16 +0.16 +0.15 +0.15
2 1 0.946 0.988 0.948 0.946 0.964 0.979
e 1—
2 +0.16° +0.12° +0.16° +0.16" +0.15% +0.15%
P 1.072 1.083 1.036 1.039 1.038 1.013
Lua 2 ef f e e e de
+0.12 +0.13 +0.13 +0.16 +0.14 +0.12

9

Weme ARdsNANAIAIeAItNEIAIReIN TiuanaeiuRseauiedinn 5%

MWN 27 SnpuzAiINVIVTZVBINANZ NI 100U

va A A 9y < .. dy
4. auiaassinen 1aun anuru (Tss) aAnuilunsa (Acidity) ag ANuMuLile
v Y 1 Y 2
(T) (M3199 5) endveulugiailenila TSS wwilos Acidity 9xiun thuzninwnlsen
dy A o I 9 A 9 1 Aa a d%‘ ldgl oy dgl
ievzlianvaziluiuuien sazndnsowssyau Taundu (undu) TSS vouigadiu Aw

d,, dy 9 ' <3 4
L‘]JSEJ’J (NT9) AR UAZIUDUTWI1IDOUNHUIVU
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MI19N 5 aulAeas IINe1VDINANZ NI 10U

1131/‘!%}136'@14! TSS (%”].I?ﬂ‘ﬂ;”) ﬂ’J"IiJL‘]Cjuﬂiﬂ (ﬂ) ﬂ'ﬂll‘l’il!"llﬁ@ (1111.)
1919 1 6.80 +0.53 0.11 £0.03 1.71 +0.30
2 1
1o 1— 7.42 £0.98 0.09 £0.03 3.05 £0.65
2
1910 2 7.84 +0.41 0.07 +0.02 4.96 +0.69

a 4 Y] a % a 4 o o 4
MIAATITHNTAALEN TAENITHUIALTNINMTAATIZHANNTUNUF (Correlation
. 4' Y] a Jd 1 1 9 o a
matrix) (M3 NRUINTA A1) vosdwls lunwsau Tumsinszdmaudanguldiunatia
. . . v Y I ] 1 I 1
Discriminance Analysis (1281, 2546) 31141 T1)sunsw SPSS Wumsuianguoaniiu 3 nqu
A tﬂy £ tﬂy £ & dy Y] A o a o A @ @
AD 1YY IHONAATA tag (Wl Al sMimnans gy (113199 6) dlsnuanyuy
s d‘ d‘ 1 [ [ [ [ 09/’ ] [ d‘ o 9/3.1‘
NNMENN, SG, Iaundei 3 ngu luaosuana1anu auiu SG o1z luladumlsivh 1ding 3
NAUUANANNY ANRABUDIAMLTITe £, 835N TSS, Acidity, 15900 SM, V8N, AN
dy [ 1Y) A (B 1 @ 3 A o qu/ Y] I Y A o 9
MUe AN eaganguALIuABd LI 5 drndsazidludnlsminnasayms

[ Y] o ] 1 Y
uﬁmmwmuwuﬂummmﬂaqu”lﬂﬂ

{ T o a = v o J 1 @ a 1 o
A1519% 7 GLﬁ’maszmmmmauwm (Correlation) serINAmlsoasunazag

v v

9
T W o o &Y Y]
@5 Canonical WUAWAT T (ANUHULD) UANUFUWRUTHUAT Canonical 110

'
I} v

{ [ a a‘{ Py
Naano 0.826 M519N 8 uaAIdulszaNTHINTFUMITAALEN (Classification function

q
4

. . 1 1A J v v A
coefficients) 11 function NTLUINGUN 3 Wan¥u Aall

D, =95.029 f +15.615 TSS +43.029 Acidity + 1.426 T + 0.204 SM_-102.565 4)
D, =106.504 £ +17.269 TSS + 13.14 Acidity + 5.615 T + 0.338 SM_ -136.028 Q)

D,=118.862 f + 18.715 TSS — 30.348 Acidity + 9.247 T + 0.3515 SM_-171.394 (6)

Y
M 1Aan 1 9@ £, “TSS’, “Acidity’, ‘ANUHULLD’, ‘SM, 10WMATOT 3 AUNT DU

H 4 4
Tawniga ot 145z yszezmnsyau Tnvowwz ni oo udiodawaliy
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Maturity Mean Std. Deviation Valid N (listwise)

Unweighted  Weighted

1.00 Frequency .8991 .1040 100 100.000
TSS 6.8030 5434 100 100.000

ACIDITY .1058 2.865E-02 100 100.000

SG 9396 2.885E-02 100 100.000

mmwunﬁya (T) 7406 .8475 100 100.000

SM, 183ngal 27.7252 14.2302 100 100.000

2.00 Frequency .9604 1233 100 100.000
TSS 7.4210 9761 100 100.000

ACIDITY 9.160E-02 2.585E-02 100 100.000

SG 9196 3.635E-02 100 100.000

T 3.0542 .6509 100 100.000

SM, 62.3399 19.6782 100 100.000

3.00 Frequency 1.0640 9.091E-02 100 100.000
TSS 7.8440 4026 100 100.000

ACIDITY 7.280E-02 2.035E-02 100 100.000

SG 9051 7.964E-02 100 100.000

T 4.9631 .6860 100 100.000

SM, 67.3771 11.9726 100 100.000

Total Frequency 9745 1265 300 300.000
TSS 7.3560 .8064 300 300.000

ACIDITY 9.007E-02 2.852E-02 300 300.000

SG 9214 5.490E-02 300 300.000

T 2.9193 1.8774 300 300.000

SM, 52.4807 23.5459 300 300.000
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H [ a = [ o 4 1 [ a 1 v v W
M3190 7 MaNUTLaNTANUTUNUT (Correlation) FeHIAls0dITHRaEAINVA IS

Canonical
Function
1 2
T .826* -.156
TSS 219% 039
SM, 375 884
F, 218 -356*
ACIDITY -.186 213%
SG" -.058 .064*
m3afi 8 FutlszAnsveadanlslumssuunmsuiangy
laridu
D, D, D,
F, 95.029 106.504 118.861
TSS 15.615 17.269 18.715
ACIDITY 43.029 13.140 -30.348
T 1.426 5.615 9.247
SM, 204 338 351

(Constant) -102.565 -136.028 -171.394
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4
3 O
m
2
1 Maturity
0. (@ Group Centroids
-1 * 3
‘;‘ D o2
ke} 1
©
s -3 o 1
LL T T T T T T
-8 -6 -4 -2 0 2 4 6
Function 1

M 28 AnanaazmInseneved s lundaznqu

{ 1 ' J 1 o S w { T
A 28 naasnaveuaazngu lae ldmvesilsidunaunisi 4-6 wuian
9 ¥ 1
NANHNAUMINULAAIIING 3 NQUTANUUAINY Ao 1@y 1(FIuTlenil) udasndlsgnia

Y oA 1 dy = £ ] dy S a o
1wagﬂqu% 1409 2 (FIUUDNUIATY) 4aL 3 (FINUUDHDY) NIFUIAYINY

A P 9 o Yo o
M131990 9 naawlesiFuannugnasslumanensal lagledaauls 5 a2lums
r'd ] 1 1 A, 4 1 =y
WONFBINMIULNNGUWUIIT Original 9gwensaingu 1agnAe 96.3 % (310 Footnote b) 35

4 J
Cross-validated Wonsaingu 1AgnAna 95.7 % (310 Footnote ¢)
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Predicted Group Membership

Maturity 1.00 2.00 3.00 Total

Original Count 1.00 99 1 0 100
2.00 3 92 5 100

3.00 0 2 98 100

% 1.00 99.0 1.0 0 100.0

2.00 3.0 92.0 5.0 100.0

3.00 0 2.0 98.0 100.0

Cross-validated’  Count 1.00 99 1 0 100
2.00 5 90 5 100

3.00 0 2 98 100

% 1.00 99.0 1.0 0 100.0

2.00 5.0 90.0 5.0 100.0

3.00 0 2.0 98.0 100.0

a Cross validation is done only for those cases in the analysis. In cross validation, each

case is classified by the functions derived from all cases other than that case.

b 96.3% of original grouped cases correctly classified.

¢ 95.7% of cross-validated grouped cases correctly classified.
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agluazvarauenus
agl

[ 1 9 [ 9 a = Y I 1 g
MIATINTDUANNBOULNVDINANE NI 100U Taems Al adeaand 1imuInily
a { (% 1 1 9 1 1 1 a a
MANANTANEA N IUMTIZYANVBDUUNVBIHANZ NI 1B U IUAAZ T TZ oz MTT AL A
. [ a a 9 1 a vy
(Maturity) AULANANVDITLEZMIRT YA TnvaIHaNgns MeouaInoiuie ldale

auiaFIne auiaa3sImen auliaded tazuanyuUsNIINEN N

=

HANMINAADIUIING I ANULANA Y9I ZEz M I YAD TausInaNg N3 100U

[

a J a 1 1 Ao o o A o o
’JLﬂﬁW&ﬂﬁ}?ﬁlmﬂuﬂ ANOVA 11ag DMRT 32ANULANA NI NUUITIAUNTEAUANNTINLY

o

5% @N3005 110 1dA10 UIINALANUDINZ AT F, Lazaulsves £, namen aauliaisimen
= o o <3| . LA A =

W_,D_, TSS UNMINTEgNUNATHAINTNTULINTT t wWuns Sigmoid 19 INBDDUITHIUIA
. ° 9 do o A A d? [ I Aa 9 12 ) .

(Magnitude) 11 WU UNUNNIAIAISLNNVYUND t Whoguday tagwouniuu 19w Magnitude

v v E4
asiuToINN U N1 AalsiFana 18un F,, SM_, F_, SL. 815032 JANULANANUDY

¥ ¥ 1 P}
szazmsnsyanInveswauznineou lddanu NFawile 1, ¥auile 1— uazwauiie 2
2

v a Y .. J a a
G]’Jll,ﬂiﬁdiiil“l/lm ‘lmm TSS, Acidity, T mmﬁaizummgmmNsumizﬂzmmmmmﬂmm

o

Y 9
o

nauznieou laFanu uiu aeandesiuaueTIn navzniesuiesou 1iuil5en

di’ = o v Aa g’ 42’ va A 9y 1o A AAo
Hazioue we IndeszeeMasny mmuuy autadesdalvmuinilumaiianiidnonin
Tumsaauenmanznineounuy lithatedun £ annsoszyanuuanavesszozay

a a 1 % 1 % a L [~ 1
nsyanInvesnauzninoou ladanu Uiy ANOVA tag DMRT AATIEH 1HHUI 113

[

A o 30 ¥ A . Y} ' Y VW '
Lﬂ’]zﬂﬁuﬂﬁ@lﬁﬂigﬂﬂiﬂﬂqﬂ (1, 2 Y170 3) 331! Maturlty GUfNWﬂiJ$Wﬁ’]'Jf]fJuUlﬂLLﬁﬂﬁ'l\1ﬂu’f]EJ'N

v
A o @ aad

Hisdagynadanszaunnudny 5% saeanaosnuisljiaveunsasns luilagiiu
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PNEINAT 91994
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d o [ A [ Y A A
unsal 1139508, 2536. Wnanilndld. Usiiia. ngamna.

% Ay I =

wda 23 Tuna, Aand Ugisml, 3yl a3dusA, gnsu NuINIAVII. 2547. 1ATEN
va (Y] d
nagoumaNiadesazouvenaly. Ianssuas wnInanaanyasmans 53
(18): 36-43
% :.’I Vv

1Y a a ¢ aa a '
nayl 'J”I“L!G]ffri’ YW 2546. NTAAICHADAVUTIN Y SPSS for Windows. Ti\iWﬂJﬁLLWQ
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M 1NUINT D1 AUaNEULNNNEN LAz auAdoeInanzwi1seulugge1y 170 Ju

@i 1)
L idurY v
4 ANDAU . ANUY HINUNND Y
Wan v o~ fUINAN . oo
RN(GRIZED) (.) (n3y) DIVUNY
(%)

1 525 15.50 18.00 1848 0.89
2 499 17.30 18.10 2120 0.88
3 473 13.50 17.80 1463 0.98
4 555 14.20 18.00 1607 0.90
5 419 15.00 17.30 1625 0.87
6 439 16.90 17.60 2255 0.94
7 429 14.50 15.90 1500 0.93
8 615 13.80 15.40 1388 0.93
9 421 15.50 16.70 1743 0.92
10 573 17.70 18.60 2499 0.99
11 425 14.60 15.80 1483 0.93
12 635 17.50 18.50 2532 0.99
13 661 18.80 19.30 2677 0.99
14 525 15.60 16.30 1810 0.94
15 429 15.50 18.00 1724 0.92
16 499 15.70 16.60 1729 0.92
17 550 15.70 16.70 1942 0.87
18 473 15.70 17.40 1799 0.92
19 421 15.80 17.00 1911 0.91

20 419 14.70 17.30 1687 0.94
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@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)
1 52.02 7.05 8.86 36.11 0.47
2 42.76 6.49 7.51 40.66 0.49
3 25.42 7.07 0.00 0.00 0.70
4 28.89 8.98 0.00 0.00 0.21
5 24.01 7.50 0.00 0.00 0.45
6 55.76 5.97 2.28 18.52 0.39
7 60.60 6.24 2.46 19.27 0.66
8 24.65 6.15 4.73 23.19 0.32
9 55.57 6.79 5.40 31.61 0.38
10 51.81 573 4.87 31.98 0.54
11 77.86 6.24 5.44 32.78 0.55
12 63.65 5.43 492 33.85 0.59
13 56.69 5.69 5.17 37.01 0.65
14 58.46 6.63 5.21 38.08 0.70
15 38.41 6.13 2.37 21.03 0.21
16 53.15 5.97 2.34 15.56 0.45
17 2491 6.02 4.65 19.96 1.18
18 30.83 6.11 490 24.16 1.23
19 37.70 6.03 5.14 30.72 1.23
20 50.96 6.73 5.43 31.74 0.88
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L idurY v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . oo
RN(GRIZED) (.) (n3y) DIVUNY
(%)

1 597 16.00 18.40 1890 0.92
2 419 16.70 19.20 2281 0.91
3 473 17.00 18.00 2216 0.90
4 421 16.30 18.10 2169 0.91
5 527 15.90 19.00 2104 0.91
6 658 15.00 15.90 1431 0.95
7 651 15.60 16.30 1688 0.90
8 419 15.50 16.80 1662 0.96
9 499 14.40 16.70 1578 0.92
10 658 15.20 16.50 1779 0.95
11 439 14.20 17.00 1555 0.93
12 555 16.60 16.60 2058 0.92
13 425 16.00 17.40 1952 0.92
14 419 15.40 16.30 1657 0.94
15 527 14.20 17.00 1621 0.89
16 573 16.00 16.00 2018 0.93
17 587 14.20 18.00 1591 0.94
18 525 15.60 16.70 1680 0.93
19 499 15.50 16.70 1848 0.93
20 527 14.40 18.20 1620 0.91
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@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(1A1) (% UTnE)  ure(miy)  den (5y) e (W)
1 63.65 5.77 7.21 54.23 0.47
2 78.95 6.54 8.49 55.09 0.49
3 69.90 6.84 8.86 56.36 0.70
4 36.11 6.46 8.26 53.04 0.88
5 67.91 6.47 8.91 49.80 1.35
6 24.18 7.67 7.34 43.06 1.17
7 21.27 6.90 7.03 43.49 1.18
8 24.01 6.60 5.30 46.14 1.19
9 68.81 6.21 5.88 49.22 1.19
10 24.65 6.43 18.26 55.89 1.29
11 47.58 6.93 6.37 42.37 1.30
12 56.85 5.85 5.30 44.05 1.30
13 73.33 6.03 5.17 44.46 1.35
14 66.31 6.18 5.74 47.10 1.36
15 53.12 6.78 5.67 47.56 0.74
16 52.53 6.02 5.13 48.07 0.78
17 76.37 6.80 9.00 51.40 0.80
18 34.59 6.71 9.24 53.59 0.82
19 25.87 6.53 9.83 55.98 0.90
20 34.19 6.89 9.29 56.46 0.93
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M WUINA 15 AUANBAUZNNNEN LAz auAdoeInanzwi1oeulusge1y 178 Ju

@i 1)
L idurY v
4 ANDAU . ANUY HINUNND Y
Wan v o~ fUINAN . oo
RN(GRIZED) (.) (n3y) DIVUNY
(%)

1 597 18.00 18.60 2349 0.89
2 429 17.50 19.20 2427 0.89
3 499 15.30 17.40 1771 0.93
4 550 17.00 18.90 2232 0.93
5 597 15.80 18.30 1867 0.92
6 439 15.20 17.60 1969 0.95
7 661 16.00 17.00 1855 0.89
8 597 14.80 16.50 1627 0.96
9 555 15.20 17.20 1813 0.93
10 615 15.80 17.20 1930 0.95
11 550 14.30 15.10 1366 0.92
12 573 15.50 17.60 1841 0.90
13 719 14.70 16.70 1558 0.92
14 635 15.00 17.20 1687 0.93
15 419 15.00 18.50 1816 0.93
16 473 14.00 17.70 1538 0.92
17 421 16.70 18.10 2114 0.91
18 473 15.70 17.00 1899 0.94
19 421 15.20 17.30 1763 0.94

20 419 14.60 18.50 1710 0.94




M3 1eNUINA N6 auaienanazantiads sanevesnavzni 1nooulurieig 178 Ju

49

@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)
1 63.65 5.77 7.21 54.23 2.14
2 78.95 6.54 8.49 55.09 2.19
3 69.90 6.84 8.86 56.36 2.22
4 36.11 6.46 8.26 53.04 2.34
5 67.91 6.47 8.91 49.80 1.90
6 24.18 7.67 7.34 43.06 2.01
7 21.27 6.90 7.03 43.49 2.06
8 24.01 6.60 5.30 46.14 2.08
9 68.81 6.21 5.88 49.22 1.42
10 24.65 6.43 18.26 55.89 1.86
11 47.58 6.93 6.37 42.37 1.94
12 56.85 5.85 5.30 44.05 1.30
13 73.33 6.03 5.17 44.46 1.35
14 66.31 6.18 5.74 47.10 1.50
15 53.12 6.78 5.67 47.56 1.55
16 52.53 6.02 5.13 48.07 1.63
17 76.37 6.80 9.00 51.40 1.69
18 34.59 6.71 9.24 53.59 1.80
19 25.87 6.53 9.83 55.98 1.92
20 34.19 6.89 9.29 56.46 1.93




50

M WUINT 07 AUaNEULNNNMEN LAz auAdoeInanzwi1oeulus 901y 182 Tu

@i 1)
L idurY v
4 ANDAU . ANUY HINUNND Y
Wan v o~ fUINAN . oo
RN(GRIZED) (.) (n3y) DIVUNY
(%)

1 499 15.90 18.00 1872 0.87
2 658 15.70 19.00 2052 0.92
3 439 16.80 19.60 2289 0.93
4 555 16.70 19.00 2277 0.91
5 425 14.60 16.80 1728 0.80
6 703 16.50 18.10 2119 0.90
7 635 16.60 18.70 2211 0.94
8 665 14.50 16.00 1550 0.98
9 587 16.30 16.70 1813 0.95
10 786 16.20 16.50 1808 0.90
11 609 14.50 16.00 1603 0.92
12 605 15.20 17.70 1809 0.96
13 439 16.20 16.40 2004 0.93
14 555 15.30 17.10 1667 0.93
15 425 15.40 16.30 1737 0.96
16 658 14.00 17.20 1572 0.96
17 651 15.40 18.50 1779 0.93
18 419 14.30 17.50 1590 0.93
19 499 15.20 16.00 1687 0.95

20 651 15.00 18.00 1737 0.91




M3 1eRuINh 08 auaienanazaniads sanevesnavzni noouluriey 182 Ju

51

@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)
1 74.56 5.80 7.10 72.34 2.15
2 125.03 6.26 8.94 66.64 2.34
3 119.57 6.45 8.14 66.75 2.48
4 134.23 6.30 8.84 66.90 2.64
5 61.53 6.54 11.37 70.74 1.66
6 120.88 6.73 16.60 71.11 1.72
7 106.17 6.41 9.40 71.26 1.87
8 77.86 7.10 12.39 67.19 1.46
9 88.81 6.94 12.69 68.88 2.19
10 124.67 6.26 9.95 69.23 2.22
11 149.40 7.19 11.81 69.26 2.34
12 81.73 6.83 10.69 71.72 2.43
13 103.53 6.42 9.49 71.84 2.50
14 115.24 6.91 11.51 74.04 2.59
15 73.98 6.33 8.75 67.60 2.74
16 59.82 6.66 9.18 68.51 3.23
17 64.93 6.85 11.02 68.65 2.72
18 77.92 6.76 10.28 69.85 2.32
19 64.80 6.46 9.46 70.17 2.37
20 71.39 6.67 11.30 74.64 2.42




52

M WUINT N9 AIANEAULNNNMEN LAz duAdoeInanzwi1Ioeulus 1901y 186 Tu

@i 1)
L idurY v
4 ANDAU . ANUY HINUNND Y
Wan v o~ fUINAN . oo
RN(GRIZED) (.) (n3y) DIVUNY
(%)

1 587 15.30 16.90 2404 0.85
2 691 17.70 19.50 2048 0.90
3 646 16.70 18.20 2021 0.93
4 609 17.50 17.00 1725 0.91
5 605 17.40 16.20 1751 0.94
6 714 15.60 16.40 1951 0.89
7 807 16.40 16.80 1667 0.93
8 776 15.20 17.00 1748 0.89
9 740 15.20 18.50 1940 0.85
10 550 15.60 17.90 1783 0.93
11 792 15.50 16.40 1727 0.93
12 740 15.00 17.20 1591 0.90
13 786 14.70 16.50 1774 0.93
14 714 14.80 16.70 1740 0.94
15 849 15.60 16.70 1778 0.93
16 654 16.00 15.50 1718 0.96
17 802 14.80 16.90 1827 0.93
18 833 15.60 17.50 2038 0.93
19 646 16.20 18.10 1665 0.89

20 587 15.30 16.90 2404 0.85




M3 19NUINA 010 auliAaFanataz autaas sInevesranzni 1eeu U901y 186 Ju

53

@i 1)
UAANTAY AWM dhwiinidie dwninde  Awn
wahl o o, Yy . . ) 2
(1A1) (% UTnE)  ure(miy)  den (5y) e (W)
1 79.88 6.70 9.30 78.74 3.46
2 98.33 7.09 13.00 81.33 3.06
3 116.86 7.15 14.64 81.37 2.76
4 100.06 7.09 11.49 74.19 2.79
5 182.90 7.19 11.28 74.77 3.46
6 206.79 6.71 439 77.19 2.83
7 124.20 7.13 10.66 77.25 2.87
8 212.10 7.10 12.50 78.20 2.93
9 106.17 7.00 10.70 78.25 3.54
10 44.83 6.52 19.62 79.48 3.64
11 115.24 7.07 11.09 79.55 3.76
12 49.38 6.89 11.78 79.63 3.17
13 199.04 6.94 9.92 79.95 3.23
14 124.67 7.13 12.25 80.35 3.30
15 123.08 6.86 8.62 81.49 341
16 50.34 6.23 10.00 75.84 3.42
17 74.66 6.53 10.39 76.15 3.48
18 44.00 6.31 9.92 76.55 3.21
19 36.71 7.23 11.14 77.51 2.85
20 79.88 6.70 9.30 78.74 2.93




M319WuInd n11 AadnEazn Mo Muazauiadesesnangnineoulugiieiy

190 7 (3299 1)

54

L iU v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . Do
RN(GRIZED) (.) (n3y) DIV UNY
(%)

1 613 17.80 19.50 2354 0.91
2 860 17.10 17.90 2019 0.97
3 745 17.80 19.20 2458 0.92
4 697 15.00 16.20 1760 0.91
5 609 14.90 17.80 1745 0.92
6 818 15.10 16.70 1668 0.94
7 807 14.80 17.50 1688 0.86
8 730 16.80 18.30 2067 0.88
9 922 14.70 15.60 1429 0.93
10 865 15.80 16.50 1674 0.88
11 860 15.50 17.50 1795 0.92
12 818 15.20 17.80 1826 0.96
13 807 15.40 17.40 1895 0.84
14 914 16.70 17.70 2148 0.82
15 857 14.70 18.10 1582 0.92
16 897 15.30 18.70 1734 0.93
17 894 14.80 17.60 1725 0.91
18 870 15.50 17.80 1818 0.95
19 763 14.50 17.00 1593 0.95
20 646 15.00 17.50 1665 0.89




M3 1eNUINA 012 auliAadnanaz autadas sInenveswanzni 1eeulugge1g 190 Ju

55

@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)
1 221.22 6.60 10.53 84.04 4.13
2 137.20 7.24 12.89 86.42 438
3 97.32 6.99 12.27 87.08 439
4 199.04 7.17 11.52 87.60 4.52
5 164.17 731 13.16 81.71 3.93
6 105.14 7.16 9.77 82.62 4.02
7 109.27 6.88 12.17 83.44 4.18
8 106.17 6.90 13.73 85.47 3.54
9 124.67 7.20 13.90 85.95 3.64
10 106.17 6.75 12.24 86.36 3.76
11 132.49 7.06 13.32 86.40 3.83
12 87.09 6.99 13.47 86.83 3.87
13 100.06 6.63 11.45 87.21 3.96
14 114.37 7.10 14.37 87.78 4.07
15 132.49 6.91 7.61 88.02 4.07
16 96.83 7.07 12.41 81.23 3.98
17 123.08 7.19 11.91 81.93 4.07
18 115.24 6.60 9.89 84.12 3.16
19 96.83 7.33 12.62 86.06 3.38
20 139.39 7.18 12.82 86.79 3.46




M3 1NUINA 113 AudnvazNMen LAz auladssvesnangnieeulugsey

194 3 (3299 1)

56

L iU v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . Do
RN(GRIZED) (.) (n3y) DIV UNY
(%)

1 992 15.30 18.20 1722 0.92
2 593 15.20 17.80 1680 0.83
3 667 15.40 18.90 1611 0.83
4 891 17.90 20.30 2637 0.99
5 828 15.10 17.50 1744 0.94
6 849 14.80 17.30 1713 0.94
7 807 15.20 17.90 1599 0.87
8 818 14.70 17.00 1529 0.89
9 828 16.00 17.50 1938 0.90
10 797 16.70 17.80 2106 0.92
11 897 17.20 18.50 2069 0.87
12 807 16.50 17.40 1939 0.92
13 818 15.00 17.30 1592 0.90
14 894 14.50 16.70 1533 0.90
15 667 15.20 16.70 1514 0.92
16 891 17.00 18.00 2087 0.93
17 691 16.20 17.00 1990 0.88
18 667 16.00 15.40 1669 0.94
19 992 16.40 18.30 2093 0.91
20 802 15.30 18.00 1777 0.92




M3 1eNUINA 014 auiAaFnanazautadas sImeveswanzni 1eeulusge1g 194 Ju

(199 1)

57

o o &
HINUNIUD

E4 FJ
] Y =}

UINNANSAN ANUYINU HIMUNIUD AIUHUN
Wan - o . v o - o 2
(UIU) (% VINE) WYY (NTY) len (") e (W)
1 139.03 7.87 8.50 93.35 3.90
2 145.69 6.86 13.97 94.28 3.92
3 209.60 7.26 12.10 95.01 3.93
4 106.17 6.76 12.62 95.49 3.93
5 120.88 6.87 12.55 88.20 4.87
6 243.50 7.28 12.85 88.24 4.38
7 291.80 6.91 16.51 88.34 4.39
8 243.50 6.72 11.31 88.57 4.52
9 115.24 7.25 11.79 89.28 4.74
10 96.83 6.64 11.39 89.43 4.90
11 120.88 7.33 13.86 89.56 442
12 75.23 6.49 8.79 90.70 4.32
13 100.06 6.90 14.03 92.01 4.45
14 88.81 7.51 10.15 92.20 4.44
15 83.72 6.50 11.42 93.33 4.23
16 88.81 6.90 11.54 94.10 5.54
17 124.67 6.86 12.06 94.45 5.05
18 119.57 7.60 8.15 95.34 5.14
19 124.67 6.97 12.92 95.48 5.27
20 96.83 7.01 12.11 93.35 4.52




M3 1WUINA D15 AuanvazNIMen LAz auladssvesnangni1eeulugsey

198 7 (32499 1)

58

L iU v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . Do
RN(GRIZED) (.) (n3y) DIV UNY
(%)

1 763 16.00 17.90 1634 0.88
2 771 15.30 17.60 1547 0.75
3 828 15.20 16.20 1543 0.82
4 1072 16.30 17.90 1991 0.83
5 701 15.50 18.20 1647 0.92
6 837 15.30 17.40 1618 0.80
7 966 15.90 17.50 2045 0.87
8 708 14.50 18.00 1422 0.83
9 728 18.00 20.30 2570 0.89
10 908 17.20 20.60 2402 0.90
11 849 17.40 18.10 2196 0.88
12 701 14.60 16.50 1626 0.87
13 837 15.20 17.40 1667 0.89
14 763 15.20 16.80 1610 0.92
15 771 16.70 16.90 1723 0.92
16 966 16.70 18.00 2076 0.91
17 708 16.60 18.10 2074 0.91
18 908 16.40 18.00 2218 0.90
19 849 16.30 18.00 2137 0.94
20 966 15.80 18.20 1899 0.91




M3 1eNUINA nl6 auliAaFnatazautadas sInevesanzni 1neeulugge1y 198 Ju

59

@i 1)
UAANTAY AWM dhwiinidie dwninde  Awn
wahl o o, Yy . . ) 2
(1A1) (% UTnE)  ure(miy)  den (5y) e (W)
1 138.41 7.05 13.12 95.83 5.54
2 167.43 7.08 12.78 96.14 5.82
3 194.24 7.37 10.80 96.94 6.09
4 164.04 7.14 12.84 99.05 5.27
5 152.30 6.89 12.97 99.59 5.42
6 221.51 7.38 13.56 100.92 5.60
7 82.62 6.72 11.77 101.10 4.93
8 109.74 7.66 19.10 101.32 4.96
9 105.14 6.68 14.29 101.58 5.01
10 243.50 7.22 12.37 102.59 4.92
11 164.99 6.65 10.87 103.18 4.92
12 96.83 7.29 11.89 96.07 4.92
13 124.67 7.36 11.47 99.18 497
14 63.65 6.51 11.73 99.47 5.60
15 173.39 6.56 10.99 100.62 493
16 132.49 7.20 14.29 103.03 4.96
17 257.13 7.13 13.22 103.32 5.01
18 208.71 6.70 11.51 104.85 5.05
19 222.78 6.59 13.61 105.88 5.06
20 124.67 6.99 11.58 95.21 5.06




M3 1WUINA 017 AudnvazNMen LAz auladosvesnangnieeulugsey

202 U (3299 1)

60

L iU v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . Do
RN(GRIZED) (.) (n3y) DIV UNY
(%)

1 802 17.30 19.20 2277 0.83
2 797 17.60 18.00 2202 0.87
3 897 18.60 20.10 2317 0.85
4 807 17.00 19.60 2267 0.82
5 776 18.10 19.50 2411 0.83
6 894 16.50 18.50 2134 0.84
7 786 16.50 15.80 1968 0.92
8 792 17.50 20.00 2440 0.85
9 857 17.80 20.50 2491 0.87
10 914 17.40 19.70 2468 0.83
11 870 17.00 18.00 2113 0.87
12 797 16.50 18.00 2054 0.88
13 897 17.00 18.90 2163 0.88
14 786 16.60 18.90 2263 0.86
15 776 15.50 17.00 1742 0.89
16 857 16.70 17.30 2073 0.87
17 786 15.60 17.50 1749 0.89
18 894 16.70 18.50 2126 0.84
19 897 15.80 16.80 1690 0.94
20 833 16.00 16.90 1754 0.91




M3 1eNUINA 018 auliAaFnataz autadas sInevesanzni 1eeu U901y 202 Ju

61

@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)
1 138.41 7.05 13.12 95.83 5.82
2 167.43 7.08 12.78 96.14 6.09
3 194.24 7.37 10.80 96.94 6.23
4 164.04 7.14 12.84 99.05 6.29
5 152.30 6.89 12.97 99.59 5.68
6 221.51 7.38 13.56 100.92 5.61
7 82.62 6.72 11.77 101.10 5.67
8 109.74 7.66 19.10 101.32 5.67
9 105.14 6.68 14.29 101.58 5.71
10 243.50 7.22 12.37 102.59 5.72
11 164.99 6.65 10.87 103.18 5.78
12 96.83 7.29 11.89 96.07 5.98
13 124.67 7.36 11.47 99.18 6.00
14 63.65 6.51 11.73 99.47 6.00
15 173.39 6.56 10.99 100.62 6.09
16 132.49 7.20 14.29 103.03 6.23
17 257.13 7.13 13.22 103.32 6.29
18 208.71 6.70 11.51 104.85 5.68
19 222.78 6.59 13.61 105.88 5.61
20 124.67 6.99 11.58 95.21 5.67




M3 1WUINA 119 AuIdNBUZNIMen LAz auAdssvesnangni1eeulugsey

206 U (3299 1)

62

L iU v
ANDAU . ANUY HINUNND Y
Wan v o~ FUINAN . Do
RN(GRIZED) (.) (n3y) DIV UNY
(%)

1 1009 16.20 18.00 2180 0.88
2 730 17.30 20.00 2480 0.87
3 742 17.00 18.30 2227 0.84
4 887 17.50 18.30 2322 0.85
5 863 18.00 17.70 2399 0.80
6 875 17.50 18.40 2344 0.86
7 927 17.00 18.00 2114 0.88
8 691 18.70 20.30 2421 0.99
9 646 15.80 17.70 1796 0.91
10 875 16.00 18.20 1957 0.90
11 605 15.20 18.50 1804 0.87
12 914 15.80 17.80 1862 0.91
13 927 16.00 17.80 1870 0.92
14 887 15.20 17.80 1907 0.88
15 833 16.20 17.30 1859 0.93
16 927 16.30 16.10 1547 0.76
17 979 17.30 18.50 1799 0.68
18 833 15.30 17.40 1555 0.73
19 894 17.80 18.50 1888 1.01
20 802 17.20 17.90 1768 0.76




M3 1NUINA 120 auliAFnatazautadas sInevesnanzni 1eeu U019 206 Ju

63

@i 1)
UAANTAY AWM dhwiindie  dwninde  Awn
wahl o . Yy . . ) 2
(HIAY) (% UTnE)  ure(miy)  den (5y) e (W)

1 222.78 7.57 12.74 143.36 6.39
2 149.06 7.62 13.17 150.06 6.40
3 84.09 7.78 15.76 134.19 6.48
4 113.16 7.75 15.76 140.22 6.49
5 143.90 7.47 15.76 144.89 6.61
6 171.29 7.88 15.76 149.57 6.76
7 127.94 7.86 20.58 128.20 6.88
8 78.70 7.80 19.66 128.25 6.97
9 124.20 7.59 25.72 132.11 7.17
10 87.09 7.78 23.24 134.43 6.58
11 82.89 7.49 8.90 129.32 6.58
12 82.18 7.63 16.37 129.93 6.58
13 309.31 7.87 17.66 130.10 6.75
14 300.89 7.58 19.98 139.12 6.75
15 124.67 7.40 27.08 140.14 7.33
16 257.13 7.60 28.48 155.91 7.33
17 183.16 7.57 27.73 165.23 6.76
18 300.89 7.79 32.49 172.65 6.88
19 164.17 8.21 28.85 205.45 6.97
20 199.04 7.23 29.42 207.97 7.17




64

M319WUINT N21 AUANHAULNIMINTN auAEINa LAz a3 TINGIVDIHANL NI 110U

Y 1 ]
Tugrailonila (1199 2)

D, H, W Sg TSS Ac T F, SL. D, F, SM,
I 1470 1780 1666 091 673 009 167 202 121 417 1461 3540
2 1520 1790 1948 097 663 009 142 131 091 7.33 2169 30.11
3 1450 1690 1665 0.95 6.87 0.11 1.50 1.35 0.92 450 214.6 48.12
4 1520 16.40 1740 093 6.67 0.10 1.58 1.32 0.82 392  139.0 3547
5 1480 1590 1690 0.94 6.87 0.15 1.33 1.11 0.83 5.00 64.1 12.75
6 1450 1690 1765 091 6.53 0.11 1.50 1.93 1.35 325 1941 58.65
7 1470 16.00 1708 0.94 7.63 0.11 1.58 1.19 0.76 483 2423 50.13
8 1490 17.20 1903  0.94 6.90 0.12 1.00 1.45 1.43 7.19 1432  20.17
9 14.80 17.90 1666  0.93 7.80 0.12 2.00 1.83 0.90 569 1509 25.89
10 1540 17.20 1519 0.90 8.67 0.16  2.00 2.19 1.07 4.86 62.4 13.01
11 15.50 19.10 1898  0.94 8.23 0.10 0.00 0.00 0.00 514 1795 35.08
12 1360 1520 1236 093 700 006 000 000 000 444 TL7 1622
13 1330 1600 1260 093 620 0.7 000 000 000 550 1220 22.54
14 1350 1620 1322 093 640 0.4 000 000 000 861 2835 32.66
15 1500 17.30 1633 092 740 0.6 186 270 148 458 1725 37.64
16 1410 1550 1340 094 723 0.3 000 000 000 417 2149 50.59
17 1490 1500 1408 094 623 0.0 000 000 000 444 1574 3579
18 1330 1550 1213 096 7.7 0.0 000 000 000 431 1738 39.92
19 1400 1520 1288 087 727 0.1 000 000 000 472 1778 3761
20 1430 1560 1411 097 707 0.3 142 123 091 556 1243 2323

] 4 oal o o
e D, = L&'umug{uﬂﬂmq (), H_, =AU (FN), W = 111U (NTN),

1 o a 4 I~ [
Sg = ANUDWIUNIL, TSS = ANUHINU (%UINY), Ac = anutunsa (nSw),

Y Y Y
T = Anunuile (W) F,, = usanatie (H1Aw), SL,= Anuduveaile (1A

W), F, = 133nanzan (1964), SM = ANUFUUDINZ AT (HIAU/N.),

D, = izﬂzquﬁwmmm (W)



MS1WUINT P21 (519)

65

A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM
21 1430 1450 1357 096 633 009 108 0.89 078 556 1404 27.57
22 1400 16.00 1362 095 743 0.08 0.00 000 000 597 1154 20.16
23 1380 1480 1234 095 7.00 0.1 125 1.5 091 681 899 17.52
24 1310 13.80 1026 097 620 012 158 209 129 514 1392 27.94
25 1370 1560 1192 097 690 0.4 142 220 155 542 1140 21.94
26 1380 1500 1215 095 670 0.3 0.00 000 000 58 139.6 25.79
27 1370 1400 1240 096 623 0.07 0.00 000 000 58 972 16.60
28 1370 1460 1188 094 637 0.1 0.00 000 000 556 927 17.28
29 1330 1550 1227 096 670 0.10 0.00 000 000 667 478 731
30 13.60 1560 1274 096 660 0.11 0.00 0.00 000 542 130.1 27.30
31 1370 1670 1385 096 7.03 0.09 000 000 000 458 1869 46.01
32 1400 1560 1396 096 683 0.1 175 260 138 542 147.6 30.73
33 1280 1500 1101 096 7.00 007 000 000 000 3.61 2280 63.12
34 1420 1520 1270 098 7.7 0.3 000 000 000 431 1778 47.87
35 1410 1670 1446 096 7.10 0.2 000 000 000 7.50 72.0 10.80
36 1470 1500 1485 095 637 005 142 1.81 132 653 1544 2686
37 1570 17.80 1722 089 690 0.07 000 000 0.00 444 2235 47.92
38 1400 1590 1311 096 633 009 175 297 1.80 542 116.1 22.04
39 1410 1580 1237 095 627 0.3 000 000 000 431 1151 27.64
40 1610 17.10 1873 090 720 0.1 0.0 0.00 000 639 725 11.86




MS1WUINT P21 (519)

66

A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM
41 1440 1650 1490 093 7.60 0.09 0.00 0.00 000 514 759 1493
42 1520 1640 1594 093 650 0.11 0.00 0.00 000 4.03 1194 29.57
43 1520 1790 1752 095 673 0.1 175 178 1.00 458  202.6 4542
44 1550 1720 1732 093 647 0.09 000 000 000 472 916 19.56
45 1495 1665 1490 091 670 0.13 000 000 000 501 827 17.14
46 1515 1690 1567 0.84 633 0.09 000 000 000 501 827 17.14
47 1560 1950 1924 092 680 0.1 000 000 000 542 69.7 12.58
48 1675 1895 2044 093 660 0.10 000 000 000 722 224 3.06
49 1450 1645 1426 093 6.67 0.3 000 000 000 611 371.8 63.60
50 1435 1515 1369 094 670 0.09 0.00 0.00 0.00 389 1999 51.05
51 1565 1645 1556 092 657 0.4 000 000 000 597 152.0 2524
52 1400 1545 1275 093 6.03 0.08 000 000 000 431 1077 24.97
53 1455 17.10 1451 093 697 0.14 192 238 121 639 714 11.65
54 1600 18.00 1906 093 690 0.07 000 000 000 500 129.6 2592
55 1620 17.80 1863 093 6.80 0.10 200 242 120 375 844 2223
56 1550 17.90 1806 093 7.03 0.1 192 213 111 375 729 1925
57 1530 1725 1816 095 683 0.0 192 213 111 736 2294 3138
58 1550 18.00 1696 093 6.63 0.0 133 173 131 528 1192 22.72
59 1550 1815 1758 092 807 0.17 0.0 0.0 0.00 542 1093 2023
60 1520 1860 1713 092 643 0.4 000 000 000 472 887 1875




MS1WUINT P21 (519)

67

A
NaN

D, H, W Sg TSS Ac T F, SL D, F, SM,
61 1625 1850 1896 093 660 009 000 000 000 542 644 1220
62 1625 1800 1915 094 603 009 158 137 086 486 2393 47.75
63 1585 1785 1915 094 643 010 200 241 123 403 1111 2744
64 1430 16.70 1465 0.96 6.97 0.04 0.00 0.00 0.00 4.86 140.6 28.61
65 15.00 18.00 1689 0.94 6.20 0.11 1.25 1.19 096 4.03 1844 4596
66 1510 17.10 1680 0.94 6.87 0.10 0.00 0.00 0.00 528 142.8 26.80
67 15.10 16.45 1610 097 6.33 0.10 1.67 1.50 0.90 5.14 89.5 18.10
68 1495 17.15 1625 094 6.27 0.05 0.00 0.00 0.00 5.42 69.7 12.58
69 1435 1595 1377 094 6.70 0.17 0.00 0.00 0.00 7.22 22.4 3.06
70 16.10 17.00 1730  0.95 6.40 0.10 0.00 0.00 0.00 6.11 371.8 63.60
71 15.65 17.60 1812 0.94 6.40 0.12 0.00 0.00 0.00 3.89  199.9 51.05
72 14.80 17.45 1611 0.94 6.27 0.09 0.00 0.00 0.00 597 1520 25.24
73 1545 1910 1803 090 730 007 000 000 000 431 1077 24.97
74 1350 1910 1612 098 923 016 198 360 178 639 714 1165
75 1510 1510 1996 094 730 0.0 108 LIl 117 500 1296 2592
76 1200 1510 1282 097 680 0.1 125 129 105 375 844 2223
77 1450 1645 1426 093 667 013 183 205 LIl 375 729 1925
78 1435 1515 1369 094 670 009 000 000 000 736 2294 31.38
79 1565 1645 1556 092 657 0.4 000 000 000 528 1192 2272
80 1490 1535 1488 092 717 011 000 000 000 542 1093 2023




MS1WUINT P21 (519)
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A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM

81 1455 17.10 1451 093 697 0.4 200 241 123 472 887 1875
82 1600 18.00 1906 093 690 0.7 0.00 000 000 542 644 1220
83 1620 17.80 1863 093 680 0.10 200 242 120 542 1093 2023
84 1550 17.90 1806 093 7.03 0.1 167 150 090 472 887 1875
85 1530 1725 1816 095 683 0.10 192 213 111 542 644 1220
86 1550 18.00 1696 093 6.63 0.0 133 173 131 486 2393 47.75
87 16.10 17.70 1891 093 7.00 0.08 0.00 0.00 0.00 403 111.1 27.44
88 1550 18.15 1758 092 807 0.17 200 241 123 486 140.6 2861
89 1520 1860 1713 092 643 0.4 000 000 000 403 1844 4596
90 1625 1850 1896 093 660 0.09 0.00 0.00 000 528 142.8 26.80
91 1465 1685 1387 094 610 007 158 137 086 514 895 18.10
92 1510 1775 1656 1.13 693 0.1 205 1.75 087 542 697 12.58
93 1625 1800 1915 094 603 009 200 241 123 722 224 3.06
94 1585 17.85 1915 094 643 0.0 200 241 123 611 3718 63.60
95 1430 1670 1465 096 697 0.04 000 000 000 3.89 1999 51.05
96 1500 18.00 1689 094 620 0.1 125 1.19 096 597 1520 2524
97 1510 17.10 1680 094 687 0.10 000 000 000 431 107.7 24.97
98 1510 1645 1610 097 633 0.0 167 150 090 3.75 844 2223
99 1495 17.15 1625 094 627 005 000 000 000 375 729 1925
100 1495 17.15 1625 094 627 005 000 000 000 736 2294 3138




~ va A ] ' ' A = ' ~
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[

FUYY (KHz) #1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
1 0.792 0.979 0.896 1.063 1.042 1.000
2 0.875 0.958 0.771 0.646 0.875 0.792
3 0.854 0.938 1.000 1.083 1.146 1.313
4 0.792 0.750 1.021 0.729 1.208 0.958
5 0.875 1.021 1.125 1.333 1.063 1.000
6 0.792 0.854 0.896 1.063 1.042 1.000
7 0.875 1.021 1.188 0.646 0.875 0.792
8 0.875 0.979 0.854 0.896 1.021 1.104
9 0.854 1.042 0.771 1.229 1.167 0.958
10 1.000 0.896 0.833 0.729 0.667 0.875
11 0.854 0.896 1.063 1.042 0.875 1.000
12 0.958 1.063 0.771 0.896 0.917 1.063
13 0.958 0.688 0.750 0.896 1.021 0.792
14 0.708 0.938 0.563 0.979 0.917 0.958
15 1.021 0.771 0.771 0.646 1.229 1.333
16 1.021 0.917 1.083 0.771 0.667 0.917
17 0.854 1.042 0.771 1.229 1.167 0.958
18 1.000 0.896 0.771 0.729 0.667 0.875
19 0.896 0.896 1.063 1.042 0.875 1.000
20 0.958 0.958 1.021 1.021 0.917 1.000
21 0.938 0.813 0.813 0.958 1.000 1.021
22 0.958 1.063 1.167 0.896 0.917 1.063
23 0.958 1.000 0.792 1.250 1.083 0.938
24 0.771 1.042 0.896 0.979 0.875 1.000
25 0.667 0.875 0.958 1.021 1.042 0.979




MS1NUINT P22 (519)
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[

FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
26 0.708 0.938 0.563 0.979 0.917 0.958
27 0.729 0.979 0.979 0.979 0.854 0.979
28 0.792 1.063 1.125 1.000 0.896 1.063
29 0.938 1.042 0.896 0.958 1.167 1.271
30 1.042 0.979 0.771 0.875 1.229 1.042
31 0.729 0.667 0.875 0.875 1.083 0.979
32 1.021 1.063 0.896 1.042 0.979 1.083
33 1.000 0.917 1.188 1.000 1.063 0.979
34 1.021 0.917 1.083 0.771 0.667 0.917
35 0.896 0.896 0.917 1.000 1.063 1.146
36 0.813 0.771 0.958 1.000 1.104 1.042
37 0.938 1.021 1.000 1.146 0.979 0.750
38 0.958 0.938 0.938 0.917 0.896 1.333
39 0.854 1.188 0.771 1.167 1.063 1.375
40 1.063 1.417 1.146 0.646 1.167 1.563
41 0.958 0.958 1.021 1.021 0.917 1.000
42 1.063 0.938 1.083 1.042 0.854 0.917
43 1.000 0.833 0.833 0.938 0.917 0.875
44 0.958 0.896 0.875 0.896 1.042 0.958
45 0.854 0.792 0.958 1.063 0.958 1.063
46 0.625 0.771 0.875 0.979 0.917 1.000
47 0.854 0.896 1.146 1.063 1.104 1.042
48 0.938 0.729 1.125 0.875 1.021 1.063
49 0.813 1.042 0.917 0.917 1.229 0.958
50 0.625 0.833 0.688 0.792 0.813 0.729




MS1NUINT P22 (519)
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[

FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
51 0.729 0.688 0.625 0.646 0.708 0.708
52 1.000 1.021 0.771 1.021 1.000 1.188
53 1.104 0.896 0.896 0.646 1.125 1.021
54 1.000 1.396 0.771 0.646 1.104 0.896
55 0.813 0.958 0.604 0.833 0.813 0.958
56 0.708 0.771 0.688 0.813 0.729 0.750
57 0.875 1.063 0.792 0.729 0.875 1.021
58 0.771 0.938 0.854 0.979 0.917 0.958
59 0.625 0.833 0.688 0.792 0.813 0.729
60 0.729 0.688 0.625 0.646 0.708 0.708
61 1.000 1.021 1.083 1.021 1.000 1.188
62 0.729 0.667 0.875 0.875 1.083 0.979
63 1.042 1.000 1.125 0.979 0.979 0.958
64 0.875 0.771 0.771 0.958 0.958 0.979
65 0.813 0.875 0.896 0.854 1.063 0.875
66 0.979 1.188 1.083 1.271 1.063 1.083
67 1.021 1.000 0.958 1.021 1.021 1.063
68 0.833 1.208 0.771 0.646 1.104 1.000
69 1.021 1.021 1.042 1.021 0.979 1.354
70 0.938 1.042 0.771 0.646 1.333 1.042
71 0.958 1.104 0.958 1.042 1.063 1.083
72 0.854 1.083 1.083 1.083 1.229 1.188
73 0.813 1.208 1.063 1.042 1.125 1.167
74 0.813 1.000 0.917 0.646 1.125 1.042
75 0.979 0.979 0.896 0.938 1.021 0.958




MS1NUINT P22 (519)
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[

FUYY (KHz) 1311 (KHz)
Haf i;ﬂﬁv‘immmz @ﬂﬁﬁ1ﬂ1§£ﬂ1$
1 2 3 1 2 3

76 0.938 0.938 0.917 0.646 1.083 0.875
77 0.896 0.979 0.979 0.896 0.688 0.979
78 0.813 0.792 0.917 1.021 1.125 1.042
79 0.833 0.938 0.771 0.917 0.958 0.896
80 0.813 0.958 0.604 0.833 0.813 0.958
81 0.708 0.771 0.688 0.813 0.729 0.750
82 0.771 0.813 0.792 0.729 0.875 1.021
&3 0.771 0.938 0.563 0.979 0.917 0.958
84 0.625 0.833 0.688 0.792 0.813 0.729
85 0.875 0.771 0.833 0.813 0.604 0.771
86 0.729 0.688 0.563 0.646 0.708 0.708
87 0.729 0.896 0.917 0.917 0.896 1.000
88 0.958 0.896 0.875 0.896 1.042 0.958
89 0.854 0.792 0.958 1.063 0.958 1.063
90 0.667 0.771 0.875 0.979 0.917 1.000
91 0.854 0.896 1.146 1.063 1.104 1.042
92 0.938 0.896 1.021 0.833 1.083 1.000
93 0.792 1.021 1.104 0.771 0.896 1.083
94 0.729 0.667 0.875 0.875 1.083 0.979
95 1.042 1.000 0.896 0.979 0.979 0.958
96 0.771 0.875 0.979 0.958 0.958 0.979
97 0.813 0.875 0.771 0.854 1.063 0.875
98 1.021 1.063 0.896 0.771 0.979 1.083
99 0.708 0.958 0.896 0.750 0.750 1.042
100 1.021 0.917 1.083 0.771 0.667 0.917




73

M NUINT 123 AUENHUTNNNMENIN auliAFIna LAz a3 TINe1eINaNE NI 180U

Y 1 1 ]
Tugr9iionilanTa (199 2)

=
2
=)

D, H, W Sg TSS Ac T F, SL D, F,

1 16.10 1890 2087 0.84 7.37 0.08 3.67 8.65 237 681 4440 65.01

2 1420 1580 1608 0.97 827 0.09 392 7.53 1.92 694 271.6 39.10
3 1450 17.50 1687 0.89 8.90 0.12 3.92 8.94 2.26 4.44 3414 77.60

4 14.10 16.60 1657 0.86 7.67 0.10 3.58 542 1.53 4.58 350.7 76.42
5 14.80 18.00 1757 0.82 7.43 0.09 4.00 9.05 2.26 6.81 300.9 44.56

6 14.10 17.70 1643 0.93 7.83 0.14  2.08 1.87 0.90 5.42 216.2  39.31

7 14.10 16.40 1469 0.95 7.47 0.11 3.83 9.23 2.41 4.72 359.8 76.25

8 1520 1840 1773 0.91 8.57 0.12 342 7.95 2.31 5.56 469.2 84.58

9 1550 18.60 2044 0.91 7.43 0.10 3.83 923 241 5.00 379.7 74.81

10 14.60 18.40 1892 0.93 7.47 0.10 3.33 5.50 1.65 4.44 3584 78.24
11 1430 17.10 1583 0.87 8.63 0.14 233 2.02 087 514 3831 73.19
12 1580 1890 2072 0.87 9.23 0.10  3.83 6.42 1.68 5.14 2842 57.26
13 1510 17.20 1968 090 8.07 0.09 342 6.27 1.84 431 189.3 44.85
14 1470 16.40 1555 092 820 0.06 3.75 10.62 2.85 542 3193 57.95
15 1530 1920 2105 0.89 727 0.09 3.83 846 219 4.03 338.7 83.67
16 1480 14.80 1705 0.88 8.43 0.05  4.00 11.08 2.79 444 271.8 63.23
17 1480 1480 1563 090 0.00 0.00 4.00 13.11 327 3.75 265.6 7422
18 15.00 15.00 1669 0.93 8.00 0.10 4.00 1231 3.13  2.78 157.9 57.15
19 1440 1440 1656 096 7.10 0.11 3.00 5.02 1.68  3.61 3049 83.96
20 1520 1520 1906 094 7.57 0.07 2.83 5.31 1.86 3.89 270.8 69.37

] 4 oal o o
e D, = L&'umug{uﬂﬂmq (), H_, =AU (FN), W = 111U (NTN),

1 o a 4 I~ [
Sg = ANUDWIUNIL, TSS = ANUHINU (%UINY), Ac = anutunsa (nSw),

Y Y Y
T = Anunuile (W) F,, = usanatie (H1Aw), SL,= Anuduveaile (1A

W), F, = 133nanzan (1964), SM = ANUFUUDINZ AT (HIAU/N.),

D, = izﬂzquﬁwmmm (W)



MS1NUINT P23 (710)

74

A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM
21 1550 1550 2068 094 7.67 0.0 3.00 503 169 3.61 246.6 69.77
22 1530 1530 1824 098 723 0.07 3.00 486 161 375 2203 5931
23 1490 1490 2069 0.88 807 0.2 375 1037 276 333 2432 7271
24 1510 1510 1928 089 7.60 0.10 369 988 273 375 2924 76.40
25 1420 17.50 1398 091 778 0.04 347 1210 340 3.06 2762 90.75
26 1460 1730 1544 090 804 0.09 333 7.03 209 3.89 189.7 4846
27 1420 1740 1438 091 7.65 0.06 403 1220 3.03 472 2580 54.40
28 1400 1560 1260 094 7.84 0.08 3.58 11.68 323 319 147.0 45.66
29 1490 1820 1555 090 837 0.09 3.00 494 166 444 3812 8551
30 1410 1690 1402 093 795 0.08 233 316 132 375 3218 85.82
31 1500 1650 1576 094 809 007 350 1033 283 3.61 2839 7843
32 1500 1850 1603 087 7.84 0.08 375 9.10 241 375 3244 86.90
33 1450 1750 1591 091 831 0.08 3.67 646 176 472 4282 89.99
34 1550 1640 1577 088 790 0.05 400 1539 384 375 303.6 81.38
35 1520 1640 1616 089 781 0.07 400 1548 394 375 3273 87.56
36 1530 1600 1572 095 7.58 0.07 3.17 7.06 224 389 2511 63.96
37 1490 1560 1549 092 745 0.05 392 1345 338 3.89 3321 8543
38 1550 1450 1542 092 7.06 0.08 350 1274 3.61 375 3693 98.48
39 1510 1670 1559 0.88 7.93 0.08 375 10.89 289 417 1533 36.89
40 1590 17.60 1737 093 794 0.08 267 528 180 486 3947 8193




MS1NUINT P23 (710)
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A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM
41 1570 1730 1701 087 7.62 0.08 3.08 952 262 292 1385 47.49
42 1450 16.10 1485 092 803 0.09 225 598 1.82 375 3493 92.16
43 1490 1630 1529 093 645 004 333 1194 326 347 2626 76.50
44 1490 17.10 1552 092 817 0.08 3.67 1294 340 431 2716 65.15
45 1500 17.00 1549 091 7.07 0.05 233 444 196 431 2086 5231
46 1550 1640 1721 092 761 0.08 375 1195 273 458 2495 5238
47 1420 1680 1462 093 812 0.09 3.08 952 262 319 2291 72.02
48 1610 1740 2110 094 680 0.16 208 239 1.14 542 3508 6549
49 1480 1680 1639 087 687 0.2 250 238 087 431 2680 63.13
50 1590 18.60 2171 093 690 0.14 267 328 110 444 822 1932
51 1420 17.00 1823 095 657 0.0 267 222 082 3.89 3321 8543
52 1440 1690 1563 090 7.83 0.1 300 507 167 375 3693 9848
53 1500 17.10 1887 097 680 0.11 258 192 074 417 1533 36.89
54 1510 17.60 1786 095 790 0.10 375 1195 273 486 3947 8193
55 1440 1850 1619 097 820 0.10 392 13.03 325 292 1385 4749
56 13.60 17.80 1344 091 7.07 0.05 308 612 175 375 3493 92.16
57 1510 1870 1683 095 630 0.06 250 251 102 347 262.6 76.50
58 1510 1820 1589 090 7.03 0.1 208 235 111 431 2716 65.15
59 1450 16.00 1481 092 790 0.1 233 271 118 431 2086 5231
60 1560 17.40 1818 092 6.07 0.10 3.00 552 193 458 2495 5238




MS1NUINT P23 (710)
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A
NaN

D, H, W Sg TSS Ac T F, SL D, F, SM,
61 1480 1790 1564 092 803 0.1 325 932 289 333 2432 7271
62 1280 1560 1120 095 787 0.0 358 1000 276 375 2924 7640
63 1350 1570 1238 094 727 010 258 459 178 306 2762 90.75
64 13.70 16.60 1350 091 6.47 0.09 2.25 4.15 1.62 3.89 189.7 48.46
65 14.60 16.50 1450 0.93 7.30 0.10 3.25 7.40 229 472 258.0 54.40
66 1490 1730 1664 093 7.40 0.12 2.42 3.46 1.38 3.75 3273 87.56
67 1430 17.10 1391 093 8.17 0.11 2.25 4.60 1.85 3.89  251.1 63.96
68 1410 17.10 1376 094 7.63 0.13 3.42 6.95 2.05 3.89 332.1 8543
69 1400 1650 1396 095 780 0.2 317 550 174 442 2086 47.51
70 1300 1630 1197 094 793 013 308 589 185 625 3464 5593
71 14.00 16.50 1387 0.97 6.77 0.10 2.92 7.16 226 425 168.8 39.81
72 14.00 17.10 1386 0.94 7.90 0.18 2.42 3.84 1.46 514 1712 33.71
73 1430 1660 1544 095 687 010 208 333 145 486 1988 40.96
74 1340 1520 1175 094 810 010 258 513 197 597 2059 34.24
75 1510 1780 1665 091 773 008 3.67 566 1.54 528 1323 25.00
76 1410 1730 1489 092 810 009 383 1259 329 556 910 16.63
77 1570 1805 1805 088 7.60 0.2 400 68 171 528 1213 23.11
78 1565 1695 1728 090 810 0.1 400 1106 275 472 2416 49.47
79 1610 18.65 1988 093 683 009 217 156 072 514 2741 52.59
80 1550 1740 1734 096 600 006 300 420 138 472 2546 54.99




MS1NUINT P23 (710)

77

A
NaN

D, H. W Sg TSS Ac T F, SL, D, F.  SMq
81 1490 1535 1488 092 7.7 0.1 225 246 1.14 403 2294 5549
82 1610 17.70 1891 093 7.00 0.08 283 329 1.16 431 2563 57.60
83 1465 1685 1387 094 610 0.07 208 175 0.85 458 366.8 80.36
8 1510 1775 1656 1.13 693 0.1 275 3.02 1.10 556 4330 76.79
85 1570 1800 1891 095 657 0.08 217 268 122 7.08 2158 30.55
86 1630 1820 1906 093 6.60 009 217 276 121 472 113.1 23.81
87 1510 1850 1815 093 690 0.09 208 375 1.82 417 2205 52.72
88 1395 1750 1333 092 730 0.0 208 162 079 597 3236 53.19
89 1535 17.05 1755 094 640 0.09 242 295 1.17 417 3021 72.50
90 1535 1825 1653 0.89 723 008 275 350 128 431 2535 5925
91 1580 1885 1813 0.89 723 008 267 371 138 472 1131 2381
92 1485 19.10 1638 0.88 740 0.08 242 203 0.83 4.17 2205 5272
93 1555 1850 1725 0.89 7.60 0.09 242 400 1.68 597 323.6 53.19
94 1595 1920 1818 0.88 7.3 0.09 2.83 292 1.04 417 302.1 72.50
95 1524 17.10 1601 090 723 007 258 252 096 431 2535 35925
96 1565 18.05 1825 089 720 0.10 225 248 120 472 113.1 2381
97 1565 17.90 1806 091 723 007 250 434 184 417 2205 52.72
98 1575 1590 1718 092 7.3 007 242 386 1.65 597 3236 53.19
99 1395 1750 1333 092 730 0.10 208 1.62 079 417 302.1 72.50
100 1535 17.05 1755 094 640 0.09 242 295 1.17 431 2535 59.25
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[

FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
1 0.938 1.000 1.000 0.979 0.958 1.167
2 0.875 1.042 1.042 1.083 1.000 1.125
3 1.104 0.917 1.042 0.958 1.208 1.000
4 1.208 1.125 1.375 1.146 1.167 1.125
5 1.042 1.042 1.146 0.979 1.042 1.146
6 1.063 1.042 0.854 0.813 0.875 0.958
7 0.938 0.979 0.917 1.000 0.958 1.104
8 0.979 1.125 0.875 1.104 1.167 0.875
9 1.042 0.979 0.979 0.979 0.979 0.979
10 0.917 0.854 0.854 0.854 1.063 0.938
11 0.896 1.083 0.979 0.938 0.896 0.896
12 0.938 0.938 0.854 1.021 0.938 1.000
13 0.958 0.938 1.083 0.938 1.000 1.042
14 1.042 1.104 1.125 1.125 1.208 1.167
15 1.250 0.854 0.938 1.063 0.979 1.000
16 1.083 1.083 1.083 0.896 1.021 1.146
17 1.063 0.958 1.042 0.979 0.958 0.896
18 1.063 1.021 0.896 0.792 1.000 1.000
19 0.938 0.938 1.021 1.208 1.021 0.896
20 1.042 1.083 0.917 0.833 1.021 0.979
21 0.917 1.021 0.854 0.792 1.042 0.917
22 0.813 1.021 0.979 0.875 0.938 0.938
23 0.958 1.000 0.813 1.000 0.896 1.083
24 0.833 0.979 0.813 1.000 0.896 0.979
25 0.875 0.875 0.958 0.875 0.854 0.813




MS1NUINT 124 (519)
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[

FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
26 0.896 1.000 0.979 0.833 0.896 0.958
27 0.771 0.833 0.750 0.792 0.771 0.896
28 0.604 0.875 0.729 0.854 0.750 0.708
29 0.729 0.875 0.521 0.563 0.667 0.604
30 0.813 0.792 0.729 0.625 0.896 0.729
31 0.979 0.979 0.688 0.958 0.688 0.875
32 0.854 1.021 0.833 1.021 0.833 1.250
33 0.646 0.875 0.542 0.500 0.708 0.833
34 0.563 0.667 0.542 0.708 0.688 0.729
35 0.583 0.729 0.604 0.563 0.708 0.813
36 0.833 0.896 0.875 0.896 1.042 1.063
37 0.813 1.042 0.938 0.917 1.000 0.646
38 0.563 0.938 0.813 0.604 0.708 0.750
39 0.917 1.000 0.854 0.896 0.854 1.083
40 0.875 0.979 0.958 1.042 1.021 0.938
41 0.667 0.708 0.604 0.771 0.688 0.708
42 0.708 0.604 0.729 0.583 0.708 0.646
43 0.979 0.896 0.792 0.854 1.021 0.792
44 0.875 0.708 0.750 0.917 0.833 0.875
45 0.708 0.938 0.750 0.625 0.646 1.021
46 1.000 0.896 0.896 1.104 1.125 0.958
47 0.958 0.854 0.771 0.708 0.708 0.625
48 1.083 0.958 0.958 0.875 0.958 0.917
49 1.083 1.167 1.000 1.146 1.125 1.042
50 0.750 0.979 1.042 1.083 0.813 0.813
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FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
51 0.854 0.979 0.917 0.917 1.000 0.792
52 1.021 0.833 1.083 1.146 1.125 0.958
53 0.833 0.958 0.792 0.896 0.938 0.896
54 0.938 1.000 0.750 1.000 0.979 0.938
55 1.021 1.000 1.000 1.042 0.958 1.042
56 1.063 1.229 1.083 1.208 1.229 1.188
57 0.979 1.042 1.063 1.042 1.083 1.021
58 1.042 1.021 0.979 0.979 0.875 0.917
59 1.042 1.021 0.979 1.042 1.083 1.021
60 1.042 0.938 0.875 0.958 0.958 0.979
61 0.833 0.979 1.313 0.854 1.063 0.875
62 1.042 1.042 1.021 0.750 0.750 1.042
63 1.000 0.958 1.063 1.042 0.750 1.104
64 1.167 0.792 0.917 1.083 0.896 0.771
65 1.125 1.063 0.938 1.063 1.292 1.208
66 0.938 1.125 1.167 1.104 1.083 0.938
67 1.000 1.125 0.958 0.813 0.938 1.042
68 1.125 1.063 0.917 0.771 1.021 1.146
69 0.792 1.021 1.104 0.938 0.896 1.083
70 0.771 1.000 0.917 1.063 0.875 1.208
71 1.042 1.000 1.125 0.979 0.979 0.958
72 0.875 1.125 0.979 0.958 0.958 0.979
73 1.188 1.250 1.063 1.188 1.042 0.979
74 0.771 0.938 0.979 0.979 0.979 0.979
75 0.708 1.208 0.917 0.792 0.958 1.083




MS1NUINT 124 (519)

81

[

FUYY (KHz) 1311 (KHz)
Haf i;ﬂﬁv‘hﬂmmz @ﬂﬁﬁ1ﬂ1§£ﬂ1$
1 2 3 1 2 3
76 0.729 0.896 0.917 0.917 0.896 1.000
77 0.938 1.146 1.021 1.042 0.958 1.000
78 0.938 0.896 1.021 0.833 1.083 1.000
79 0.750 0.938 0.917 0.938 1.250 1.188
80 1.104 1.292 1.125 1.042 1.021 1.021
81 1.021 1.021 1.188 1.042 1.021 0.958
82 0.875 0.938 0.833 0.813 0.604 0.771
&3 1.083 0.979 0.979 0.938 1.104 1.146
84 1.021 1.021 1.208 1.188 1.250 1.188
85 1.188 1.125 1.063 0.958 1.021 0.938
86 1.042 1.250 1.000 1.042 1.063 1.063
87 1.146 1.063 0.958 1.083 0.875 1.000
88 0.938 0.979 0.917 0.958 1.125 1.125
89 1.042 1.104 1.250 1.083 1.083 1.063
90 1.104 1.104 0.875 1.146 1.104 1.229
91 1.125 1.042 1.063 0.917 1.146 1.167
92 1.458 1.063 1.271 1.375 1.063 1.125
93 1.146 1.063 1.063 1.042 1.250 1.104
94 0.938 0.979 1.146 1.146 1.000 0.854
95 0.833 0.938 0.771 0.917 0.958 0.896
96 0.958 0.896 1.042 1.021 0.917 1.208
97 0.979 0.979 1.000 0.938 1.021 0.958
98 1.000 1.063 0.979 0.896 0.688 0.979
99 0.938 0.979 0.917 0.958 1.125 1.125
100 1.042 1.104 1.250 1.083 1.083 1.063
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M HUINT 125 AUANHUTNNNMENIN auliAFIna 1az a3 5INe1eINaNE NI 180U

Y v
Tugruiloand (¥99 2)

D, H, W Sg TSS Ac T F, SL D, F, SM,
I 1610 1890 2087 084 737 008 3.67 865 237 681 4440 6501
2 1420 1580 1608 097 827 009 392 753 192 694 2716 39.10
3 1450 17.50 1687 0.89 8.90 0.12 3.92 8.94 226 444 3414 77.60
4 1410 16.60 1657 0.86 7.67 0.10 3.58 5.42 1.53 4.58 350.7 7642
5 14.80 18.00 1757 0.82 7.43 0.09  4.00 9.05 2.26 6.81 300.9 44.56
6 1410 17.70 1643 093 7.83 0.14 2.08 1.87 0.90 542 2162 3931
7 1410 16.40 1469 0.95 7.47 0.11 3.83 9.23 2.41 472 3598 76.25
8 1520 1840 1773 091 857 012 342 795 231 556 469.2 8458
9 15.50 18.60 2044 0091 7.43 0.10 3.83 9.23 241 5.00 379.7 74.81
10 1460 1840 1892 093 747 0.0 333 550 165 444 3584 7824
11 1430 17.10 1583  0.87 8.63 0.14 233 2.02 0.87 5.14 383.1 73.19
12 1580 1890 2072 087 923 0.0 383 642 168 514 2842 57.26
13 1510 1720 1968 090 807 009 342 627 184 431 1893 4485
14 1470 1640 1555 092 820 006 375 1062 285 542 3193 5795
15 1530 1920 2105 089 727 009 383 846 219 403 3387 83.67
16 1480 1480 1705 088 843 005 400 1108 279 444 2718 6323
17 1480 1480 1563 090 000 000 400 1311 327 375 2656 74.22
18 1500 1500 1669 093 800 0.0 400 1231 313 278 1579 5715
19 1440 1440 1656 096 7.0 0.1 300 502 168 361 3049 83.96
20 1520 1520 1906 094 757 007 283 531 186 389 2708 69.37

] 4 oal o o
e D, = L&'umug{uﬂﬂmq (), H_, =AU (FN), W = 111U (NTN),

1 o a 4 I~ [
Sg = ANUDWIUNIL, TSS = ANUHINU (%UINY), Ac = anutunsa (nSw),

Y Y Y
T = Anunuile (W) F,, = usanatie (H1Aw), SL,= Anuduveaile (1A

W), F, = 133nanzan (1964), SM = ANUFUUDINZ AT (HIAU/N.),

D, = izﬂzquﬁwmmm (W)
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A
NaN

D, H, W Sg TSS Ac T F, SL D, F, SM,
21 1550 1550 2068 094 767 0.0 300 503 169 361 2466 69.77
22 1530 1530 1824 098 723 007 300 48 161 375 2203 5931
23 1490 1490 2069 088 807 0.2 375 1037 276 333 2432 7271
24 15.10 15.10 1928 0.89 7.60 0.10 3.69 9.88 2.73 375 2924 76.40
25 1420 17.50 1398 091 7.78 0.04 347 12,10 340 3.06 2762 90.75
26 14.60 1730 1544 090 8.04 0.09 3.33 7.03 2.09 3.89 189.7 48.46
27 1420 17.40 1438 091 7.65 0.06 4.03 1220 3.03 472 258.0 54.40
28 14.00 15.60 1260 0.94 7.84 0.08 358 11.68 3.23 3.19 147.0 45.66
29 1490 1820 1555 090 837 009 300 494 166 444 3812 8551
30 1410 1690 1402 093 795 008 233 316 132 375 3218 8582
31 1500 1650 1576 094 809 007 350 1033 283 3.61 2839 7843
32 1500 1850 1603 0.87 784 008 375 900 241 375 3244 8690
33 1450 1750 1591 091 831 008 3.67 646 176 472 4282 89.99
34 1550 1640 1577 088 790 005 400 1539 3.84 375 3036 81.38
35 1520 1640 1616 089 781 007 400 1548 394 375 3273 87.56
36 1530 1600 1572 095 758 007 3.7 706 224 389 2511 63.96
37 1490 1560 1549 092 745 005 392 1345 338 3.89 3321 8543
38 1550 1450 1542 092 706 008 350 1274 361 375 3693 9848
39 1510 1670 1559 088 793 008 375 1089 289 417 1533 36.89
40 1590 17.60 1737 093 794 008 267 528 180 486 3947 8193
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A
NaN

D, H, W Sg TSS Ac T F, SL, D, F, SM
41 1570 1730 1701 0.87 7.62 0.08 3.08 9.52 2,62 292 1385 4749
42 1450 1610 1485 092 803 0.09 225 598 1.82 375 3493 92.16
43 1490 1630 1529 093 645 0.04 333 1194 326 347 2626 76.50
44 1490 17.10 1552 092 817 0.08 3.67 1294 340 431 2716 65.15
45 1500 17.00 1549 091 7.07 0.05 233 444 196 431 2086 5231
46 1550 1640 1721 092 7.61 0.08 375 1195 273 458 249.5 5238
47 1420 1680 1462 093 812 0.09 3.08 952 262 319 2291 72.02
48 1610 1740 2110 094 680 0.6 208 239 1.14 542 350.8 65.49
49 1480 1680 1639 0.87 6.87 0.2 250 238 087 431 2680 63.13
50 1590 18.60 2171 093 690 0.14 267 328 1.10 444 822 19.32
51 1420 17.00 1823 095 657 010 267 222 082 3.89 3321 8543
52 1440 1690 1563 090 7.83 0.1 3.00 507 1.67 3.75 3693 9848
53 1500 17.10 1887 097 680 0.1 258 192 074 417 1533 36.89
54 1510 17.60 1786 095 790 0.10 375 1195 273 486 3947 81.93
55 1440 1850 1619 097 820 0.10 392 13.03 325 292 1385 47.49
56 1360 17.80 1344 091 7.07 005 308 612 1.75 375 3493 92.16
57 1510 1870 1683 095 630 006 250 251 1.02 347 2626 76.50
58 1510 1820 1589 090 7.03 0.1 208 235 1.1 431 2716 65.15
59 1450 16.00 1481 092 790 0.1 233 271 1.8 431 2086 5231
60 1560 1740 1818 092 607 0.10 3.00 552 193 458 2495 5238
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A
NaN

D, H, W Sg TSS Ac T F, SL D, F, SM,
61 1480 1790 1564 092 803 0.1 325 932 289 333 2432 7271
62 1280 1560 1120 095 787 0.0 358 1000 276 375 2924 7640
63 1350 1570 1238 094 727 010 258 459 178 306 2762 90.75
64 13.70 16.60 1350 091 6.47 0.09 2.25 4.15 1.62 3.89 189.7 48.46
65 14.60 16.50 1450 0.93 7.30 0.10 3.25 7.40 229 472 258.0 54.40
66 1490 1730 1664 093 7.40 0.12 2.42 3.46 1.38 3.75 3273 87.56
67 1430 17.10 1391 093 8.17 0.11 2.25 4.60 1.85 3.89  251.1 63.96
68 1410 17.10 1376 094 7.63 0.13 3.42 6.95 2.05 3.89 332.1 8543
69 1400 1650 1396 095 780 0.2 317 550 174 442 2086 47.51
70 1300 1630 1197 094 793 013 308 589 185 625 3464 5593
71 14.00 16.50 1387 0.97 6.77 0.10 2.92 7.16 226 425 168.8 39.81
72 14.00 17.10 1386 0.94 7.90 0.18 2.42 3.84 1.46 514 1712 33.71
73 1430 1660 1544 095 687 010 208 333 145 486 1988 40.96
74 1340 1520 1175 094 810 010 258 513 197 597 2059 34.24
75 1510 1780 1665 091 773 008 3.67 566 1.54 528 1323 25.00
76 1410 1730 1489 092 810 009 383 1259 329 556 910 16.63
77 1570 1805 1805 088 7.60 0.2 400 68 171 528 1213 23.11
78 1565 1695 1728 090 810 0.1 400 1106 275 472 2416 49.47
79 1610 18.65 1988 093 683 009 217 156 072 514 2741 52.59
80 1550 1740 1734 096 600 006 300 420 138 472 2546 54.99
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D, H, W Sg TSS Ac T F, SL D, F, SM,
81 1490 1535 1488 092 717 011 225 246 114 403 2294 5549
82 1610 1770 1891 093 700 008 283 329 116 431 2563 57.60
83 1465 1685 1387 094 610 007 208 175 085 458 3668 8036
84 15.10 17.75 1656 1.13 6.93 0.11 2.75 3.02 1.10 5.56  433.0 76.79
85 1570 18.00 1891 0.95 6.57 0.08 2.17 2.68 1.22 7.08 215.8 30.55
86 1630 1820 1906 0.93 6.60 0.09 2.17 2.76 1.21 472  113.1 23.81
87 15.10 1850 1815 0.93 6.90 0.09 2.08 3.75 1.82 417 2205 52.72
88 13.95 17.50 1333 092 7.30 0.10 2.08 1.62 0.79 597 323.6 53.19
89 15.35 17.05 1755 0.94 6.40 0.09 242 2.95 1.17 417 302.1 72.50
90 1535 1825 1653 089 723 008 275 350 128 431 2535 59.25
91 15.80 18.85 1813  0.89 7.23 0.08 2.67 3.71 1.38 472  113.1 2381
92 14.85 19.10 1638  0.88 7.40 0.08 2.42 2.03 0.83 4.17 2205 52.72
93 1555 1850 1725 089 760 009 242 400 168 597 3236 53.19
94 1595 1920 1818 088 7.3 009 283 292 1.04 417 3021 72.50
95 1524 17.10 1601 090 723 007 258 252 096 431 2535 59.25
96 1565 1805 1825 089 720 0.0 225 248 120 472 1131 238l
97 1565 1790 1806 091 723 007 250 434 184 417 2205 5272
98 1575 1590 1718 092 713 007 242 386 165 597 3236 53.19
99 1395 1750 1333 092 730 0.0 208 162 079 417 3021 72.50
100 1535 17.05 1755 094 6.40 0.09 242 2.95 1.17 431 2535 5925
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[

FUYY (KHz) #1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
1 1.125 1.229 1.083 1.000 1.146 1.042
2 1.208 1.313 1.000 1.208 1.188 1.146
3 1.125 1.063 1.146 1.250 1.271 0.958
4 1.021 1.271 1.000 0.917 1.021 0.896
5 1.208 1.188 1.063 1.063 0.938 0.875
6 1.125 1.208 1.000 1.000 1.333 0.875
7 1.063 1.229 1.063 1.396 1.063 1.146
8 1.188 1.229 1.063 1.208 1.188 0.979
9 1.083 1.313 1.042 0.833 0.958 0.875
10 1.083 1.083 1.021 1.000 0.917 1.125
11 1.083 1.019 1.021 0.917 0.729 0.938
12 1.229 1.146 1.042 0.604 0.917 0.833
13 1.271 1.146 1.125 1.000 1.146 1.042
14 1.063 1.250 1.063 0.813 0.708 0.854
15 1.104 1.250 1.021 1.063 0.917 1.083
16 1.208 1.271 1.000 1.063 1.000 1.250
17 1.125 1.104 1.042 1.000 1.063 1.000
18 1.229 1.021 0.958 0.979 1.021 1.146
19 1.250 1.279 0.880 1.125 0.917 1.167
20 1.146 1.267 0.979 1.000 1.000 0.938
21 0.792 1.121 1.104 0.958 1.063 0.896
22 1.333 1.146 1.042 0.771 0.792 0.813
23 1.125 1.104 1.063 0.750 0.917 1.000
24 1.083 1.083 0.958 0.958 0.979 0.917
25 0.958 1.125 1.021 1.063 1.188 1.146
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FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3
26 0.958 1.042 0.979 1.250 1.271 0.958
27 0.958 1.125 0.896 0.917 1.021 0.896
28 1.104 1.021 1.042 1.063 0.938 0.875
29 1.104 1.021 1.021 1.000 1.333 0.875
30 1.104 1.042 1.021 1.396 1.063 1.146
31 1.104 1.083 1.104 1.208 1.188 0.979
32 1.063 1.146 1.104 1.125 1.125 1.063
33 1.354 1.207 1.042 1.063 1.104 1.208
34 1.146 1.208 1.021 1.000 1.104 1.021
35 1.188 0.646 0.667 1.000 1.042 0.938
36 1.042 0.729 0.667 1.125 0.958 1.125
37 0.771 1.208 1.021 0.979 0.979 1.000
38 1.146 0.958 0.667 1.021 1.021 1.021
39 1.042 1.271 1.050 1.271 1.292 1.417
40 0.813 0.771 1.021 0.938 0.917 1.083
41 1.083 1.104 1.000 1.104 1.146 1.000
42 0.958 1.229 0.896 0.938 0.896 0.938
43 1.021 1.000 0.958 1.167 0.917 1.125
44 1.000 1.000 1.000 1.188 1.125 0.938
45 1.021 0.979 1.208 1.021 0.979 1.083
46 0.938 1.083 1.042 1.125 0.854 0.938
47 1.104 1.042 1.021 1.271 1.083 1.208
48 1.167 1.188 1.000 0.917 1.146 0.917
49 0.936 1.104 1.021 0.854 1.083 0.938
50 1.021 1.188 0.958 1.042 0.917 0.958
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FUYY (KHz) 1311 (KHz)
Wan @ﬂﬁﬁ1ﬂ1§£ﬂ1$ ﬂq@ﬁ'ﬁmmmz
1 2 3 1 2 3

51 1.375 1.188 1.208 1.000 1.146 1.042
52 1.000 1.042 1.083 1.208 1.188 1.146
53 1.125 1.188 1.188 1.250 1.271 0.958
54 1.083 1.104 1.167 0.917 1.021 0.896
55 1.125 1.000 1.233 1.063 0.938 0.875
56 1.229 1.292 1.438 1.000 1.333 0.875
57 1.021 1.271 0.917 1.396 1.063 1.146
58 0.938 1.063 1.042 1.208 1.188 0.979
59 0.958 1.063 0.958 0.833 0.958 0.875
60 0.979 1.063 0.896 1.000 0.917 1.125
61 1.208 1.021 1.125 0.917 0.729 0.938
62 1.021 0.979 1.000 0.604 0.917 0.833
63 0.875 0.833 0.958 1.000 1.146 1.042
64 0.917 1.188 1.479 0.813 0.708 0.854
65 1.083 1.313 1.063 1.063 0.917 1.083
66 1.146 1.146 1.271 1.063 1.000 1.250
67 0.875 0.833 0.979 1.000 1.063 1.000
68 0.792 1.104 1.000 0.979 1.021 1.146
69 1.063 1.188 1.021 1.125 0.917 1.167
70 0.979 1.000 1.208 1.000 1.000 0.938
71 1.229 0.979 1.083 0.958 1.063 0.896
72 1.313 1.104 1.250 0.771 0.792 0.813
73 1.083 1.125 1.063 0.750 0.917 1.000
74 1.000 0.896 1.042 0.958 0.979 0.917
75 1.104 0.979 1.083 1.063 1.188 1.146
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FUYY (KHz) 1311 (KHz)
Haf i;ﬂﬁv‘hﬂmmz @ﬂﬁﬁ1ﬂ1§£ﬂ1$
1 2 3 1 2 3
76 1.146 1.083 0.958 1.250 1.271 0.958
77 1.208 1.021 1.063 0.917 1.021 0.896
78 0.833 1.042 1.000 1.063 0.938 0.875
79 1.146 0.958 0.854 1.000 1.333 0.875
80 0.917 1.021 1.375 1.396 1.063 1.146
81 1.042 0.938 1.000 1.208 1.188 0.979
82 1.271 1.125 1.125 1.125 1.125 1.063
83 1.229 1.104 1.229 1.063 1.104 1.208
84 1.021 0.917 1.042 1.000 1.104 1.021
85 0.938 0.958 0.938 1.000 1.042 0.938
86 1.083 0.979 1.063 1.125 0.958 1.125
87 1.188 1.021 1.042 0.979 0.979 1.000
88 1.083 1.021 1.083 1.021 1.021 1.021
89 0.958 1.271 1.125 1.271 1.292 1.417
90 1.063 0.979 0.833 0.938 0.917 1.083
91 1.083 1.021 1.063 1.104 1.146 1.000
92 0.958 1.000 0.833 0.938 0.896 0.938
93 1.042 0.938 1.042 1.167 0.917 1.125
94 1.042 1.167 0.938 1.188 1.125 0.938
95 1.042 1.042 1.188 1.021 0.979 1.083
96 1.000 1.083 0.979 1.125 0.854 0.938
97 1.146 1.104 1.104 1.271 1.083 1.208
98 1.000 1.000 0.958 0.917 1.146 0.917
99 0.896 0.875 0.833 0.854 1.083 0.938
100 0.979 0.813 0.958 1.042 0.917 0.958
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! a 4 @ v
MIINUINN YT MIAATIEHANVTUNUS (Correlation matrix)

f TSS

TSS 0.189 1

A -0.249 -0.014
Sg -0.079  -0.176
T 0.463  0.502

F, 0402 0379
SMy 0361 0434
F, 0378 0416
SL, 0268  0.380

A 0.993  0.204
0943  0.223

Ac

0.221

-0.430
-0.471
-0.473
-0.381
-0.380
-0.263
-0.275

Sg

-0.267
-0.282
-0.266
-0.185
-0.167
-0.092

-0.122

0.880
0.921
0.740
0.666
0.482

0.491

0.950
0.679
0.578
0.417

0.411

SM; F,
1

0.688 1
0.636  0.876
0377 0397
0380 0412

1
0.284
0.290

1
0.967

1

1 ° a d <
HUUH Sg = ANNUDWNIUNIE, TSS = ANUNINU (%UIN%), Ac = anudunsa

(M3Y), T=NUHUUUD (WN) F_ = UTINAUD (UIAU), SL, = ANNFUVDIUD

(WU, F, = 133nanzal (HId), SM, = ANNFuvenzal (WIdu/mw.),

[ $ a ] a <
A = AUANVDTITNIA, B = duilsza@nsanuutg

Y a L4
VnTIQN‘H'Jﬂﬁ ¥2 MyunsIzraNulsdsivvesnnu

szozmnsyay la

o
A o 9

DAUND

1o W Yy
wosaeiletenruaunldun

Source df Mean Square F Sig.

Corrected Model 5 0.343 26.898 0.000

Intercept 1 574.712 45082.58 0.000

Maturity 2 0.740 58.068 0.000

f 1 1.058E-02 0.830 0.363

Maturity* f 2 0.112 8.762 0.000

Error 594 1.275E-02

Total 600
Corrected Total 599
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M319WInT U3 ANudduNereszoyMInTYAL 1A AT 1LY UYL DMRT

Subset
Maturity N
1 2 3
Immature 200 0.9284
Mature 200 0.9615
Overmature 200 1.0463
Sig 1.000 1.000 1.000

Y a 4 {9 1 a a
ﬂTiNNH'Jﬂﬁ U4 ﬂ1§3lﬂ3"l$ﬁﬂ3']3JLL‘]J3ﬂi?ﬂﬂlﬂﬂﬂ??ﬂaﬁuﬁ’ﬂﬂ@’ﬂ ﬁ&;’ﬂgﬂ']ﬁ!,ﬁ]iﬂ]umujﬁ

HazauNa
Source df Mean Square F Sig.
Corrected Model 8 0.573 29.656 0.000
Intercept 1 854.646 44260.79 0.000
Maturity 0 - - -
fFuna 6 7.180E-02 8.275 0.001
Maturity*fef UKW 0 - - -
Error 891 1.931E-02
Total 900
Corrected Total 899
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Subset
Maturity N
1 2 3
Immature 300 0.8991
Mature 300 0.9606
Overmature 300

1.0637
Sig 1.000 1.000 1.000
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. Subset
qdUND N
1 2 3 4 5 6
1 100 0.8700
3 100 0.8952 0.8952
2 100 0.9321 0.9321
4 100 0.9459
6 100 0.9478
5 100 0.9882
9 100 1.0359
7 100 1.0723 1.0723
8 100 1.0829
Sig 0.200 0.606 0.456 1.000 0.64 0.590

o
A o 9

Y a L4 1 a a
ﬂ1§1QN‘H3ﬂﬁ ¥7 MyunszraNulsdsivvesnnuddunone 5$8Zﬂ13lﬁ]§ﬂlumﬂiﬁ

HazHITI
Source df Mean Square F Sig.
Corrected Model 8 0.178 8.020 0.000
Intercept 1 870.840 39177.48 0.000
Maturity 0 - - -
2311 6 7.510E-02 3.444 0.03
Maturity*ﬁ’;li 11 0 - - -
Error 891 2.223E-02
Total 900

Corrected Total 899
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Subset
Maturity N
1
Immature 300 0.9579
Mature 300 0.9630
Overmature 300 1.0301
Sig 0.677

Ao 9

AIWUINA V9 ANUDTUNDIDAITIUAATIZIUY DMRT

- Subset
W31 N
1 2 3 4 5
1 100 09114
4 100 0.9461 0.9461
5 100 0.9643 0.9643
2 100 0.9686 0.9686 0.9686
6 100 0.9785 0.9785 0.9785
3 100 0.9937 0.9937
9 100 1.0134 1.0134
8 100 1.0382
7 100 1.0388
Sig 0.100 0.164 0.208 0.051 0.259
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Abstract

The purpose of this research was to determine some mechanical and physiological
properties of a young coconut fruit. Mechanical properties were obtained by slow compression
test upon fruit components with the universal testing machine. Physiological properties of the
related fruit were obtained by conventional physiological measurements on total soluable solid
and acidity of coconut juice, and dry matter of coconut flesh as well. Experiment was performed
with Nam Hom variety, three maturity stages (i.e. immature, mature and overmature) and forty
replications for each maturity. :

Results showed that rupture force of the exsocarp decreased while that of the mesocarp
increased regarding maturity stage. Flesh dry weight and juice total soluable solid increased
while the juice acidity decreased which complies with the fruit nature. Quantitative details were
given in the paper.

Keywords : Mechanical property, physiological property, coconut, sound
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Some Physical Characteristics, Mechanical, Sound and Physiological Properties of a Young Coconut Fruit
by

Weerakul Meek!angsaen1 Bundit Jarimopavs2 Anupan Terdwongworakul3 Sakda Chantong4

Abstract

The purpose of this research was to determine some mechanical and physiological properties of a young
coconut fruit. Mechanical properties were obtained by slow compression test upon fruit components with the
universal testing machine. Physiologicat properties of the related fruit were obtained by conventional physiological
measurements on total soluable solid and acidity of coconut juice, and dry matter of coconut flesh as well.
Experiment was performed with Nam Hom variety, three maturity stages (i.e. immature, mature and overmature)
and forty replications for each maturity.

Results showed that rupture force of the exsocarp decreased while that of the mesocarp increased
regarding maturity stage. Flesh dry weight and juice total soluable solid increased while the juice acidity
decreased which complies with the fruit nature. Quantitative details were given in the paper.

Keywords - Mechanical property, physiological property, coconut, sound

Introduction

Young coconut is one of the most popular fruit varieties in Thailand. The edible parts include the sweet
juice at the core of the fruit and the soft flesh attached to the inner surface of the shell. The juice contains glucose,
vitamins, hormones and minerals, and is widely considered to be a refreshing drink. The flesh contains
carbohydrates, calcium and phosphorus, and is commonly used in Thai desserts (Pechsmat, 2002). Young
coconut is the immature fruit of coconut paims, which can be easily grown throughout Thailand. Two cultivars
generally grown in Thailand for export are Nam Hom and Mhu Sri. Nam Hom is preferred by exporters
(Rattanadat, 2004}, The total export volume of young coconuts in 2002 was 23,068 tons, valued at USD6.2m

Young ccconut is suitable for export to distant countries because the hard shell and husk provide good protection

Maturity development of the young coconut fruit strongly atffects the fruit guality. The juice and the flesh of
the immature fruit are sour and oversoft (like jelly) while those of the overmature fruit are sweet and hard. Both
maturities are not favored by consumers. The mature fruit is characterized by tastily sweet and slightly sour juice
and moderately soft flesh which impresses the consumers. There are several changes in physical characterstics,
mechanical strength, sound and physiological properties with maturity of the young coconut fruit sensed by
competent fruit growers. Such experience is personal and unavailable as modern technology. Recent application
of agriculturai engineering to trim (Jarimopas and Rattanadat, 2007) and open (Kusol and Jarimopas, 2005 a

young coconut fruit was a few steps on a long road to completely develop production technology of the young

13
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coconu: tor export. It is therefore a challenge to further explore and conderstand a young coconut fruit

‘scentiticaiy and technologically. The purpose of this research was then to determine some mechanical and

‘physological properties of a young coconut frait,

Material and Method

1. Determination of sound property

Regarding the fruit growers, the range of young coconut maturity of concern is about
40 days covering immaturity, maturity and overmaturity. The experiment was designed to have 10 groups
.of sample. The interval between group was 4 days. The first group, starting on the 170" day after fruit
setting, consisted of 20 newly-harvested uniform size and degree of maturity of the young coconuts. Each
fruit was brought to the sound tester (Fig.1) which featured a knocker, a microphone, a sound card
‘(equipped with amplifier, filter and A/D converter), and a microcomputer. The fruit was placed in such a
‘way that its equator was over the opening. The fruit was knocked by the knocker under the fruit at the
‘opening. Three knockings were for a point on the fruit surface and four points along the equatorial line (90
degrees apart) were done for a fruit. The digital signal corresponding to each knocking sound was
‘recorded and analyzed by the computer. Nineteen samples were repeated.

2. Determination of physical characteristics

Each fruit of the above measurement was measured in_maximum diameter and height
‘by vernier caliper, and weighed by the electronic balance (SARTORIUS). The fruit sample was brought to
‘specific gravity measurement explained by Mohsenin (1996). The other nineteen samples were repeated.

3. Determination of physiological properties

The same sample of the previous determination was cut open by a clean sharp knife. The fruit juice was
‘taken at random and measured for total soluable solid by the hand digital refractometer (OSKON, MTD-045nD).
‘Three replication were made for each fruit. The related flesh was tenderly scratched out of sheil and weighed by
the electronic balance (excluding the shell inner skin). Later on, the flesh was brought to determine dry weight by
‘means of the ASAE standard (1994). The above experiment was repeated with the other nineteen fruit.

4. Determination of mechanical property

The same sample of the previous determination was cut half along the axis perpendicular to fruit axis.
The crest of the fruit haif opposite to the stem was trimmed to shell surface. The fruit haif was mounted to the
Universal Testing Machine (INSTRON 5569) for slow compression (Fig.2) using 4 mm plunger at the loading rate
of 25 mm/min (ASAE Standard, 1998). The force-deformation graph including rupture force was obtained.
Nineteen samples were repeated.

The aforementioned determinations were repeated with the other nine groups of young coconut of the

following days after fruit setting (174, 178, 182, 186, 190, 194, 198, 202, 206).
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Microcomputer Microphone

Young coconut fruit

Sound tester

INSTRON

4 mm Plunger Young coconut shell

Moisted sand

Fig 2 Plunger compression upon a young coconut shell with the Universal Testing Machine (INSTRON 5569)

Results and Discussion

1. Sound property

Previous researchers (Terdwongworakui et al.,1998; Chen, 1396:, Abbott et al., 1968) found significant
parameter of sound property relating to fruit quality was resonance frequency. Fig 3 showed the distribution of the
average resonance frequency f, corresponding to the peak sound pulse, with respect to days after fruit setting t.

The f-t curve showed the trend of f increasing with t, probably looking like sigmoidal curve. Good linear regression

was alternatively obtained and the resulting regression equation was f = 45.786t+442.57 (R"X0.9)
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Fig 3 Resonance frequency response of a young coconut fruit with respect to days after fruit setting

2. Physical characteristics

Two hundred young coconut fruits of 10 varying maturity groups were physically characterized by
average fruit weight of 1,8882103 gm, average maximum diameter of 15.9020.49 mm and average height of
17.6520.40 mm. Fig 4 showed the distribution of specific gravity S with respect to days after fruit setting t. The S-t
graph exhibited the trend of S decreasing with t. Linear regression was conducted which confirmed the trend. The

equation was S = -0.00078t+0.9453 (R2 Xo0.84).

1.00]
0.95]

0.90]

Specific gravity s

0.75 T T L T T T T T T 1
0 170 174 178 182 186 190 194 198 202 206

Day after fruit sefting (1)

Fig 4 Relationship between specific gravity and day after fruit setting
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Fig 5 Wet flesh of young coconut fruit as related to days after fruit setting
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Fig 6 Dry weight of young coconut fiesh as related to day after fruit setting
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Fig 7 Total soluable solid of young coconut juice as related to day after fruit setting

3. Physiological properties

Fig 5 showed average wet weight of young coconut flesh w with respect to days after fruit setting t. The

Q =

t i i
e linear increase

in w in the middle of the
re n me 1GGie OF INE

very good correlation could be obtained between w and t. .The related regression eguation was w =
11.257t+20.729 (R* X 0.95). The result seemed to comply with the fruit nature that flesh slightly changed from the
state of jelly to that of solid flesh of bigger size. The flesh should gain more mass and weigh more while the fruit
develop its maturity. Fig 6 showed the corresponding average dry weight D of fruit flesh. The D-t graph exhibited
the trend as similarly as the w-t did, i.e. D increased with t. This is true because uniform removal of moisture never
disturbed the solid component of the flesh. The associated linear regression was D = 0.0145t+0.0363 (R* X 0.89).
Variation of the results for each day after fruit setting of the w-t graph was less than that of the D-t grah. Fig 7
showed the distribution of the average total soluable solid TSS with respect to days after fruit setting t. The TSS-t
graph demonstrated the sigmoidal trend that TSS increased with t. Alternatively, the TSS could well correlate with
t, giving the regression equation TSS = 0.1272t+6.2186 (R* X 0.92). Bot

coconut nature that fruit juice became sweeter as the fruit developed maturity.
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Fig 8 Average rupture force of young coconut shell with respect to days after fruit setting

4. Mechanical property

The mechanical property of concern was rupture force F of the shell of young coconut fruit. Fig 8
presented the F-t graph based on the statistical values (mean 2 standard deviation) of F at the day after fruit
setting. Again, the trend of F-t curve looked sigmoidal. Alternative analysis was obtained by linear regression
fitting between F and t, resulting good correlation (R* X 0.97). The eguation was F = 15.061t+28.258 N. This
implies rupture force of the coconut shell linearly rose with maturity time which compties with the coconut fact that

the fruit shell became harder when it was getting more matured.
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Testing of Fresh Longan Sizing Machine
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ASBTRACT

Longan is one of the national economic crops called "Champion Product”. Seventy percent of the
produce was exported. In the year 2004, Thailand could earn approximately 3,800 million baht from exporting
longan. Dry longan production requires lots of labor, so several sizing machines were developed. However,
information of the performance evaluation of the longan sizing machines is still unavailable.This research
aims to test and evaluate the performance of two commercial longan sizing machines; mesh and bar type.
The mesh type consisted of four cylindrical sizing meshes of 100 cm long, vertically stacking one over the
other; a 1:60 gear reducer; a 1/2 hp 220 V electric motor. The bar type consisted of steel bar bent as spiral
the diameter and length of which was 100 cm and 150 cm respectively; a 1:20 gear reducer; a 1/2hp 220V
electric motor. Testing consisted of three control factors, ie. a) type of the sizing machine (2 types); b)
machine speed (5,10,15 rpm); c) longan fruit size (3 sizes). Performance was evaluated in term of sizing
efficiency (E,), mean contamination ratio ( C, )and throughput ¢apacity (Q). At the operating speed of 10
rpm, the performance of the mesh type was higher than the bar type. The performance of the mesh type and
the bar type were E, = 87.2 %, C, =31 % and Q =286.7 kg/h; and E,,=59.3 %, C, =54 % and Q = 280.5
kg/h respectively.

Key words : Longan, Sizing
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aunsaiiamndndszAntanuiaanuaaaald
Coefficient Friction Device of Fruits

Vudia 95Tunna’ was Janm dnanauay’
Bundit Jaﬁmopas' and Weeragul Meegrangsan'

Asbtract

This research was to design construct and test a friction coefficient measuring device of fruits. The
device comprised steel frame of, 355 mm wide by 400 mm long by 720 mm high, fruits holders and contact
surface sheet hung over the fruits and connected to spring balance at each end. The spring balance were
hooked to the feet of the frame. The device testing included two control factors,i.e. four fruit type (immature young
coconut, mature young coconut, overmature young coconut, pomelo) and five contacting surfaces (stainless steel,
zinc, polyester, rice mill rubber, bicycle rubber) Result showed that fruit type and contact surface significantly
affected friction coefficient of fruit p, at the significance level of 5%. p, of the stainless steel was maximum
regardless of fruit type. p, of the overmature young cococut was averagely 0.20 independent of contacting
surface.
Key word : Friction, Fruits, Measuring device
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Fig 1 Free body diagram of belts
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Fig 2 Coefficient friction measuring device of fruits
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Table 1 Statistic of static fiction (p,) for each combination of fruit and contacting surfaces of coconut.

Friction

Surfaces
- Immature Mature Overmature
Stainless steel 0.63° £0.19 0.25" +0.07 0.19° +0.06
Zinc 0,18" +0.05 0.20° +0.09 0.21° +0.06
Polyester 0,19° +0.10 0.22° +0.10 0.21° +0.05
Rice mill rubber 0,20° +0.05 0.21° £0.06 0.21° £0.03
Bicycle rubber 0,21° +0.03 0.21° £0.05 - 0.19° £0.03

*Mumber in the same colume follow by the different character implies significant different of the mean volume the significant level of 5%

Table 2 Statistic of static fiction (u,) for each combination of fruit and contacting surfaces of pomelo

Surfaces Friction
Stainless steel 0.66° +0.27
Zinc 0.18" £0.08
Polyester 0.20° +0.05
Rice mill rubber 0.17° +0.06
Bicycle rubber 0.18" +0.06

“Number in the same colume follow by the different character implies significant different of the mean volume the significant level of 5%

ag

q1nmsmﬂﬂui}ﬂninif'}’mmﬁnﬂs:ﬁn‘ﬁ'ﬂmutﬁummu'nmuﬂlﬁ nudn shinveanall sruzniaesAule dan
durla TavswasioAdulszAvaanudeaniu () egeiiisddymeaiafisziuanudity 1% (P<0.01) Aadanin
Fuuasdudald ﬁnfiﬂffﬁqﬁﬂﬂﬁﬂu u.a.,ua‘lﬁmqﬁﬂaquxﬁ"ﬂunf}'wﬂlﬂ'ﬁmﬂmn aeinslsfinuenAdeiigodiosiims
wmm'lumuma-] fatiAe 1) wesfaininanduwuAinesiiorumaialumegnuin uazAiildazandon
N 2) ieANIAEAINALST Programlumaisfindn uazUszanana sanansuanuaéag 3) Tumsmyuualiaog
livawefindonlunismyuunumyu

ATRUAN
fidvereuans  Tasamairnmindindnsuasisumalulativdsmafiufion  (ADB)  finganariuayuy
Alsranndide

1aN#1981994

Uusin S7uN14.2546. AN NN WIBNAAATUINEAT NATTTIAINTTIINEAT AMZAAINTTNANART NMIINEIALINERTANGRT A8
WA UAINAY,UATLTH.160 Wi

Voudin Siluma Fr3eal wgpuia usznqual asmenan 2546 wisandnlrAnia e utazaiumumnaswesaing
Tlin.077AF A TINITINEAT 21(1): 3 - 1.

Uit A3lune eyiud meansdana drziia find uacfinAim iqir’mm'quﬂ.254?.f;ﬂmrﬁuuuﬁ'qé’m'iuu‘“ﬁmf!uﬂr:ﬁn?:‘mm-.ﬁmmu
UASHHNAEINUAHA 1T AN TE AN ANIAINTTINEATWANTIR 11(1): 57 - 63

Unbimd  nAa.2548.mM7aanuuL werimuAtoellanaus ey anliwug medmdasnimanens Dudisanendt
WTIENABINEATANEAT FLLARURINAL UAT Y

Chen,P.and Squire,E.F.1971.An evaluation of the coefficient and abrasion damage of oranges on various surfeces.Transaction of
ASAE. 14(6):1092 - 1094

Mohsenin,N.N.1880.Physical Properties of plant and Animal Materials.Gordon and Breach Science Publicher Inc.New Yok.742 p.

American Society for Testing and Materials.1999. Standard Guide for Measuring and Reporting Friction Coefficients ASTM G115.
Volume 03.02.481 - 491 p.

J.L. Meriam and L.G. Kraige.2004. Engineering Mechanics : Statics fifth edition SI vertion, John Wiley & Sons,Inc.386 - 387 p.








