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LAMPIRAN A

PERHITUNGAN SPESIFIKASI ALAT

A. REAKTOR HIGH TEMPERATUR SHIFT CONVERTION

Kode : R-01

Fungsi : Tempat berlangsungnya reaksi Shift convertion antara ethylene

(C2H4), hidrogen chlorida (HCl), dan udara membentuk ethylene

dichloride (C2H4C12), dan air (H20).

Jenis : Fixed bed multitubular reaktor dilengkapi dengan pendingin

Fase : Gas

Kondisi Operasi: T =280 °C

P = 11 atm

Sifat Reaksi Eksotermis

Konversi = 99 % terhadap C2H4

PENYUSUNAN MODEL MATEMATIS

1. Neraca Massa pada Reaktor

Komponen

N2

02

C2H4

HCl

C2H3C1

C2H4CI2

H20

Total

BM

28

32

28

36,5

62,5

99

18

Input (kg/jam)

63.274,7459

16.819,8692

14.717,3855

38.370,3265

396,6970

2,6150

0,0000

133.581,6390

A-l

Output (kg/jam)

63.274,7459

8.494,0339

147,1739

383,7033

396,6970

51.518,5646

9.366,5646

133.581,6390

 



Penyusunan neraca massa dibuat pada elemen volume di sebuah pipa dalam

reaktor. Dalam hal ini diasumsikan tidak ada distribusi komposisi arah radial,

sehingga arahaxial sajayang ditinjau ( karena L/D »)

FA+AFA

Gambar 2. Neraca Massa pada Elemen Volume

Reaksi yang terjadi adalah sebagai berikut:

C2H4 + 1/2 <92 + 2HCl • C2H4Cl2 +H20

Neraca massa C2H4 di elemen volume pada steady state

Amput TAoutput ~ TAreaction = 0

Z-FA z+Az-(-rA).Pb-«Di/4.Mf.JZ = 0

bilapersamaan diatas dibagi dengan AZ menjadi:

z-FA ,+&z-{-rA).pbJiDl2/4.Nt.AZ = 0

F -Fja|z+az *a|z

AZ

AZ

<-rA).pbjnOi2/4JW

= -(-rA).pb.M),2/4.M
F -F

limit a|z+az a|z- ' -^ -~2
AZ

AZ->0

diperoleh:

dFA _-(-TA)jpbjO)i2M
dZ 4

F,=FA0(l-xA)

maka:

= (-*A)-PbJlDi
dZ 4.F

A0

A-2

0)

..(2)

 



dengan :

Nt : jumlah tube

Di : diameter dalam tube, m

FA : Flowrate C2H4, kmol/j

xa : konversi

pb : bulk density katalisator, kg/m3

(-rA) : kecepatan reaksi (1)

2. Neraca Panas pada Reaktor

Perbedaan suhu arah radial dalam tube dianggap tidak ada sehingga dapat

disusun persamaan steady state sebagai berikut:

AZ

Gambar 3. Neraca Panas pada Elemen Volume

Neraca panas dalam pipa steady state:

R.O.H in - R.O.H out + R.O.H generated - R.O.H transferred =0

A-3

 



IF,Cp;(T-298)|--IFLCPi(T-298)|z+&z+FAoAxA.AHR -UD.x.D0.AZM.{T-t) =0
bila persamaan di atas dibagi dengan AZ menjadi:

I FLCPi(T- 298)|--I FLCPi(T- 298)|Z+AZ-FA(j.AxA .AHR-UD.tt.D,.AZ.Nt.(T~t) =0
AZ

limit £F/CP/^ "298)iZ+AZ "Z ^ (T "298)i Z ^
AZ -»0

^^ dZ =F/,°•^•A//" ~UDjt.D0M.{T-/)
^ Fa°-^Z-AHr -UD*-D0.Nt.{T-t)
dZ ZF--Cp,

dengan :

D0 = diameter luar tube, m

Cp = kapasitas panas gas, kJ/kmol.K

T = suhu gas, K

t = suhu pendingin, K

AHR = panas reaksi, kJ/k.mol

Neraca panas pendingin pada steady state:

R.O.H in - R.O H out + R.O.H Transferred =0

Mc.Cpc.it -298)| z-Mc.Cpc.{t -298)| Z+AZ +UD.x.DQ .AZ.Nt.(T -1) =0
bila dibagi dengan AZdiperoleh:

Mc.Cpc.(t -298)jz ~Mc.Cpc.it -298)| Z+AZ +UD.tt.Dq AZ.Nt.(T -/) =0
AZ

_ Mc.Cpc.it- 298)1 Z+AZ-Mc.Cpc.it- 298)1 -
limit ! _—*—-UD.7t.Dn.Nt.(T-t)

AZ °

dt_
dZ

Mc.Cpc— = UD.ti.Dq .Nt.iT -1)

A-4
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dt _UD.n.DQ..Nt.{T-t)
dZ ~ Mc.Cpc (4)

dengan :

Mc = kecepatan alir pendingin, kg/j

Cpc = kapasitas panaspendingin, kJ/kg.K

3. Penurunan Tekanan dalam Bed Katalisator

Penurunan tekanan dalam pipa yang berisi butir-butir katalisator dapat dipakai

persamaan Ergum {Perry and Green, <}h hal 4-371984).

-dP

dZ
150(1-^ +1.756

Dp

Keterangan ;

P = Tekanan, N/m2

G = Fluks massa gas (kg/s.m2)

p = Viskositas fluida, kg/m.dtk

Dp = Diameter katalisator, m

gc = Faktor konfersi saruan = 1 pd sistem SI

4. Data dan Estimasi sifat-sifat Fisis

a) BM rata-rata Gas (BMG)

BMG=fdYlJiMl

Dimana :

Yi = fraksi mol komponen i

(l-e)G

s Dp.p.gc

A-5

 



Bmi= BM komponen i

b) Densitas Gas

P.BMr

RT

Dimana:

Pg = densitas gas campuran

P = tekanan, atm

BmG = BM rata-rata, kg/kmol

R = tetapan gas, 82,06 dm3atm/kmol K

T = suhu operasi, K

A. Langkah Perancangan

1. Menentukan Jenis Reaktor

Dipilih reaktor jenisfixed bed multitubes dengan pertimbangan :

> Reaksi berada dalam fasa gas dengan katalis padat

> Reaksi eksotermis sehingga diperlukan luas perpindahan panas yang besar

agar kontak dengan pendingin berlangsung optimal

> Pressure drop lebih kecil daripadafluidized bed reactor

> Umur katalis panjang

> Tidak diperlukan pemisahan katalis dari gas keluaran reaktor

> Pengendalian suhu relatifmudah karena dipakai tipe shell dan tube

> Mencegah terjadinya partial melting, akibat dari naiknya temperatur

(profil suhu reaktor vs panjang tube), bila memakai single tube,

dikhawatirkan suhu makin naik secara konstan.

A-6

 



2. Menentukan Bahan Konstruksi

Dalam perancangan digunakan bahan konstruksi low-alloy steel SA - 212

grade B dengan pertimbangan sebagai berikut:

> Memilikiallowable stress cukup besar

> Mampu bertahan padatekanan tinggi

> Harga relatif murah

> Bahan tahan korosi

3. Menentukan kondisi umpan

Menghitung Density Umpan (p)

Untuk menghitung density umpan maka digunakan persamaan virial,

sebagai berikut:

0.422
B° = 0,083-

Tr16

0.172

Tr42
B' = 0,139

B.Pc

R.Tc
= B°+(oBi

Z=l +
'BPc'

_RTc_

Pr'

.Tr,

Umpan masuk pada kondisi;

T = 553 K

P = 11 atm
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yi.v

4839,4476

261,3608

259,3855

1036,7844

0,0369

0,0000

6397,0152

Dari perhitungan diperoleh : pumpan =~,kg/m3

Density campuran = 20,8819 kg/m3 =0.0209 g/cm3

Menghitung Viskositas Umpan (u)

Menentukan viskositas campran gas digunakan persamaan

Ugas = A+BT+CT2 , ( Carl L. Yaws )

Komponen B

N2 42,606 4,7500E-01 -9,8800E-05

o2 44,224 5,6200E-01 -l,1300E-04

C2H4 -3,985 3,8726E-01 -l,1227E-04
HCl -9,118 5,5500E-01 -l,1100E-04

C2H3CI -6,067 3,9013E-01 -8,3970E-05

C2H4C12 1,025 3,1792E-01 -4,1853E-05

H20 -36,826 4,2900E-01 •l,6200E-05

(Sumber: Yaws, Chemical Properties Handbook)

Ugas = A+BT+CT2, micropoise

Sehingga diperoleh Ugas = 265,7571 micropoise

Menghitung Konduktivitas Umpan (k)

Menentukan konduktivitas campran gas digunakan persamaan

kgas =A+BT+CT2, ( Carl L. Yaws)

A-9

 



Dengan nilai konstanta A, B, C

Komponen A B C

N2 3,0900E-03 7,5930E-05 -U014E-08

o2 l,2100E-03 8,6157E-05 -l,3345E-08

C2H4 -l,2300E-03 3,6219E-05 L2459E-07
HCl U900E-03 4,4775E-05 2,0997E-10

C2H3C1 -7,6400E-03 5,8427E-05 2,4051E-08

C2H4C12 -6,8200E-03 4,0081E-05 3,1925E-08

H20 5,3000E-04 4,7093E-05 4,9551E-08

(Sumber: Yaws, Chemical Properties Handbook)

Sehingga diperoleh (k) = 0,0401 W/m.K

Menghitung Kapasitas Panas Umpan (Cp)

Untuk menghitung kapasitas panas gas campuran pada suhu 280 °C, maka

digunakan persamaan

Cpgas =A+BT+CT^DTVeT4, ( Carl L. Yaws)

Komponen A B C D E

N2 29,342 -3,53E-03 l,00E-05 -4,31E-09 2,59E-13

o2 29,526 -8,89E-03 3,80E-05 -3,26E-08 8,86E-12
C2H4 32,083 -L48E-02 2,47E-04 -2,37E-07 6,82E-11
HCl 29,244 -l,26E-03 l,12E-06 4,96E-09 -2,49E-12
C2H3CI 17,193 1,45E-01 -6,42E-05 -3,23E-09 6,78E-12
C2H4C12 37,275 L43E-01 L03E-05 -7,83E-08 2,88E-11

H20 33,933 -8,41E-03 2,99E-05 -l,78E-08 3,69E-12

(Sumber: Yaws, Chemical Properties Handbook)

Sehingga diperoleh Cp gas campuran =1,1477 kjoule/kg K.
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4. Menentukan spesifikasi Shell and Tube

• Pemilihan tempat katalisator (tube)

• Katalisator

Jenis : CuC12 (Cupric Chloride )

Bentuk : Hijau gelap (Bulat)

p katalis : 1,6400 g/cm3

Vs = -D2L
4

= 0,2 cm3

Vs = nl6{Dpf

Dp = 0,3175 cm

Bulk Density, pbulk

pb =ps (1 - e) +pud e • pud =P BM
R*T

=1,0500 g/cm3 =0,0011 g/cm3

Diameter reaktor dipilih berdasarkan pertimbangan agar perpindahan panas

berjalan dengan baik. Pengaruh ratio Dp/DT terhadap koeffisien perpindahan

panas dalam pipa yang berisi katalisator dibanding dengan pipa kosong yaitu

hw/hi, telah diteliti oleh Colburns (Smith, 511)

Dp/DT I0,05 0J 07l5 0^2 0^21 6^3

hw/hi 5^50 Tfi 7^0 7^ 1$ 6^

A-ll

 



Dipilih:

Dp/DT = 0,15

Dimana:

Dp : Diameter katalisator, cm

DT : diameter tube, inchi

hw = koeffisien perpindahan panas dalam pipa berisi katalis

hi =koeffisien perpindahan panas dalam pipa berisi kosong, cal/j cm2K

Sehingga:

Dp/DT = 0,15

Dp = 0,3175 cm

DT =
0,3175

0,15

Menentukan jenis dan ukuran tube

Dari hasil perhitungan, diambil ukuran pipa standart, ( Kern Q. D, 1950)

Ukuran pipa IPS = 1 in

OD = 1,32 in

ID = 1,049 in

Flow area perpipa = 0,864 in2

Schedule number = 40

Pipatersusun secaratriangular pitch

Menghitung mass velocityumpan (Gt)

Asumsi Re = 2100

G, =^^- =63279,4948 kg/m2jam

2,1167cm „ „„„„ . , .
cm =-* =0.8333 inchi

2,54

A-12

 



Menentukan jumlah tube (Nt)

G Oumlah massa umpan gas) = 133581,6390 kg/jam

a, = — = 2,1110 m2
G,

Luas penampang pipa;

Ao = n.di2 —
4

= 2,0063 cm 2= 0,000201 m2

Jumlah pipa maksimal;

At
Nt,

max .

Ao

= 10522 tube

Kecepatan volumetrik;

ps

1776948,6715 cm 3/detik

V = 4-(Pb -Pg)-g-Dp
v 3-pg-F«

= 143,0618 cm/detik

At =&-
V

max

= 12420,8473 cm2 , maka

Jumlah pipa minimum :

M-. = —nun .

Ao

= 6191 tube ,sehingga

Diambiljumlah tube sebanyak 8187 tube

A-13

 



Lay Out pipa dalam reaktor

Susunan tube = Triangular

Pitch tube (Pt) =l,25 0Dt = 1,65 in = 4,1910 cm

Clearance (C' )= Pt - ODt = 0,33 in

c

•0° /

Luas penampang shell= luas pipatotal

—.IDs2 = 2xNtx luas segitiga sama sisi

=Nt.2.(0,5.Pt2.sin 60) =0,866.Pt2 Nt

Menghitung diameterEquivalen (De)

Diameter equivalen dapat diartikan sebagai diameter dari area dalam shell,

bila dipandang sebagai pipa. {Kren, 1965)

4.

Diameter equivalen (De) Des= —
0,5.Pt2.0,866-0,5.tc.^5~

V 4 )
0,5.7t.OD

= 1,9453 inch

Menghitung diameter dalam shell (TDs)

Diameter shell yang dipakai untuk Nt pipa.

diameter shell;

A-14

 



IDs^4.0,866^Nt.Pt2
= 156,8088 in = 3,9829 m

Menghitung baffle space (B)

Baffle space (B) = 0,25 x 1DS = 39,2022 in

Menghitung flow area shell

ID x C'xB
<>s = = 1229,450134 in2 = 7931,920481 cm2

•*»

Menghitung mass velocity sisi shell (air pendingin)

ws (laju air pendingin) = 413350,43 kg/jam

Gs =— = 5,21 x 105 kg/m2.jam
a,

Menghitung bilangan reynold sisi shell (downtherm A)

Mediapendingin dalam reaktor digunakan Downterm A

- T = 200 - 750 F (366,3 - 671,89 °K)

-BM=165

- Cp= 0,11152 + 0,0003402 T (cal/g K)

- Densitas, p= 1,3644 - 9,7073* 10-4 T (g/cm3)

- Konduktifitas termal, K= 1,512 - 0,0010387 T(cal/g cm K)

- Viskositas, u = 35,5898 - 6,04212 T (g/cm J)

Suhu downtherm A = 97 °C = 370 K

DexG
Res = 1 =6,20 xlO4 (aliran turbulen)

dari Fig. 24. Kern didapat data friksi (f) = 0,0009 ft2 / in:
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Menghitung koefisien perpindahan panas

Shell. Downtherm A

Menghitung Bilangan Prandtl (Pr)

Cp = 0,2373 cal/g.K

k = 1,1276 cal/cm.jam.K

r, Cp x u , „,
Pr= \ p = 4,21

Re.
DexGs

P
= 6,20 xlO4

Menghitung koefisien

perpindahan panas (h0)

4.Pt2-p.OD2
De = —

4.p.OD
23,8033

'k^.(Re)j(Pr)^ho=0,36
vDey

= 1xl03kJ/jam.m2.K

Tube. Reaktan

• Menghitung Bilangan Prandtl (Pr)

Pr.Cpxii 2

Menentukan jH

Dari figure 28 Kern diperoleh nilai

jH = 25

• Menghitung koefisien perpindahan

panas (hj)

h^JH^Pr^
= 123,6733 kJ/jam.m2.K

• Koreksi h, ke permukaan pada

diameter luar tube

ID^
hi0=h,

OD
98,2828 kJ/jam.m2.K

• Menghitung koefisien perpindahan panas bersih (Uc)

K, x h
U,

to o = 9,09xl0'kJ/jam.ft2.K
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Menghitung Dirt Overall Coefficient (U4)

Uc
UD =

Uc{Rd + \)
= 90,3374 kJ/jam.m'.K

= 21,2112kcal/jam.m2.K

5. Menghitung Panjang Tube (Lt)

Untuk menghitung tube, maka perlu memperhatikan perubahan konversi tiap

panjang tube. Panjang tube yang diinginkan adalah saat reaksi mencapai

konversi maksimal.

Perubahan KonversiTiap Satuan Panjang Tube

Elemen volume dalam satu tube= —x ID,2 xAZ

AO
X

AO

z = o

dZ

Z = L

A 'VA

Neraca massakomponen padaelemen volum untuk semua tube:

Laju input - laju output + laju reaksi = laju akumulasi

Pada keadaansteady state lajuakumulasi = 0

F,\z-FAL,z-(-rA)AW =0
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dimana

AW = AVt x pB

PB = px(l-S)

AVt = Nt x A x AZ

A= 4 (1Dt2)

sehingga persamaan diatas menjadi

Fa\z ~FaLaz -(-rA).NlA.lD2.AZ.p(\-s) =0

TC

FAz -FAZ+AZ =(-rA).Nl.-.ID,2.AZ.p(\-s)
4

F \ -F
— ~(-rA ).N,. - .ID, .p(\ - e)

limit AZ —> 0, maka

-dF.

dXt

dz •(-rA).N,.-JD;.p(\-S)

karena FA =FAo(1-Xa)

dFA =d(FAo(l-XA))

dFA = - FAo.dXA

n TT^2(-rA).Nl.~JDl\p(]-e)

dZ F*.

Keterangan :

s = porositas katalis
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A = luas perpindahan panas

FA|Z = laju alir masuk elemen volume

Fa|z+az = laju alir keluar elemen volume

IDt = diameter dalam tube

Nt = jumlah tube

-ra = kecepatan reaksi, mol A yang bereaksi /grkatalis.detik

Vt = volume tube

W = berat katalis

Z = panjang tube

Pb = bulkdensitykatalis

> Reaksi

Reaksi yang terjadi di dalam reaktor adalah :

Reaksi utama:

C2H4+l/202 +2 HCl • C2H4Cl2 +H20

> Persamaan Kecepatan Reaksi

Konstanta kesetimbangan juga tergantung pada temperatur, sesuai

dengan rumus:

k = ex

dimanax =̂(11-321-3l08r+3rinr-2,8.10^r2-^0^
T = Suhu, K

R = konstanta gas, cal/gmol K
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Perubahan Suhu Tiap Satuan Panjang Tube

Reaktor fixed bed multitube menyerupai alat penukar kalor, dimana gas

mengalir di dalam pipa - pipa yang berisi katalis dan media pendingin

mengalir diluarnya {shell) secara lawan arah.

Laju Panas Masuk - Laju Panas Keluar + Laju Panas Reaksi = Laju

Akumulasi

Pada steadystate -* laju akumulasi = 0

z = o

H
m j

dZ

Z = L

H„
out out

H input H outpUt + Q reaksi + Q terpindahkan ~ 0

H input

H output

I",|

Q reaksi = (- AHr ).FA

Qterpindahkan = UD .N, AA(T - Ts ) = UD .N, .71.ID, .AZ(P - T, )

tHi -£HLv +((-Wr).FA)+(UD.N,.*.IDl.AZ.(T-Ts))^0

'IZ+AZ
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%H\z -tHl^ +((-Mr\FAo{X/l\z-XA\ZtJ+(un.Nl.x.ID,AZ(T-Ts))=0
i=i i=i

1lH\z~2ZH La=i-^r\FAAx A\z-XA\?^J-{UD.N,.n.lDl.AZ{T-Ts))
i=\ i=\

Ruas kanan dan ruas kiri dibagi AZ

g^iz'IXU ((-AHr)FAo(xA\z-XA\z^))- (uD .N, .n.lD, .AZ{T-T,))
AZ

n

I »\,
n

!2+<i7

AZ

limitAZ ->0

I>,

dZ

AZ

\-AH )FA (X*\z-XaLJ
V ,h A" AZ

dXA

dZ
{-Wr)FAo—±- -(UD.Nt.x.ID,(T-Ts))

karena dH, = (F,.C/^ </r; maka

-(Ud.Ni.x.ID,.{T-TJ)

.dT dx d

Zfe*,)£-[<—>.<*, •(Ub.n^jdAt-t,))

or &^F-^ -{UD.N,.x.ID,(T-Ts))

dZ

Keterangan

Cp,

Fao

Fi

Hi

IDt

1=1

= kapasitas panas bahan i

= laju alir massa mula-mula

= laju lair bahan i

= enthalpi bahan i

= diameter dalam tube
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Nt = jumlah tube

T = suhu aliran massa dalam tube pada Z tertentu

Ts = suhu pendingin dalam shell pada Z tertentu

Ud = koefisien perpindahan panasmenyeluruh

XA = konversi bahan A

Z = panjang reaktor

-AHr = panas reaksi

> Entalpi Reaksi

Panas reaksi pada suhu T dapat dihitung dengan persamaan

AHr=AHrm+f(£cPl]iT

AHr=AHrm +Q,£ACpl.dT

AHr =AHrlm +[J£aA+AB.T +ACT2 +AD.T3 +AE.T4

AB,W, =AHrm+Y\ AA{T-298)+^(t2 -2982)+^(r3 -29S3)
=1 V

+^(r4-2984)+M(r_2985)

> Kapasitas Panas

Cpi =A+BT +CT2 +DT3 +ET4 (kj/kmol.K)

Komponen A B C D E

N2 29,342 -3,5395E-03 l,0076E-05 -4.3116E-09 2,5935E-13

o2 29,526 -8,8999E-03 3,8083E-05 -3,2629E-08 8.8607E-12

C2H4 32,083 -1,4831E-02 2,4774E-04 -2,3766E-07 6,8274E-11
HCl 29,244 -l,2615E-03 1.1210E-06 4,9676E-09 -2.4963E-12
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C2H3C1 17,193 U4564E-01

C2H4C12 37,275 l,4362E-0t

H20 33,933 -8,4186E-03

Komponen AHf(kj/mol)

C2H4 52300

HCl -92300

o2 0

C2H4C12 -129700

H20 -241800

> Panas Reaksi (AHr)

Reaksi di reaktor:

Reaksi; C2H4 + 1/2 02 + 2HCl

-6,4281E-05 -3.2385E-09 6,7882E-12

1.0378E-05 -7,8305E-08 2,8872E-11

2,9906E-05 -l,7825E-08 3.6934E-I2

*• C2H4Cl2 +H20

Perubahan Tekanan Tiap Satuan Panjang Tube

Pressure drop dalam tube pada reaktor fixed bed multitube dapat

diturunkan dari persamaan berikut:

1,75 + 150 xG,
aP

dZ

(Sumber: Rase, Chemical Reactor Designfor Process Plant, hal. 492)

Keterangan :

P = tekanan dalam tube

p = viskositas gas

e = porositas bed

D„ diameter partikel katalis
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Gt = kecepatan alir gas dalam tube

Pf = density gas masuk dalam tube

gc = gravitasi

Menghitung Panjang Tube (Z)

Panjang tube dihitung menggunakan tiga persamaan diferensial

diatas dan ditentukan saat konversi reaksi mencapai batas maksimalnya.

Perhitungan panjang tube menggunakan persamaan Range-Kutta dengan

memasukkan empat persamaan berikut:

j ^^_(-rA).Nl.^.ID2.p(\-s)

2.

dZ

d£
dZ

dZ

dP_
dZ

Ft

dZ
~(UD.N,.x.ID,(T-Ts))

dt UD.n.Dn..Nt.{T-t)

Mc.Cpc

f (
1,75 + 150

v kdp*g. J)

DpXP/Xgc

xG,

}-£

Hasil running program menggunakan metode Runge Kutta adalah sebagai

berikut:

A-24

 



0
.
0
0

0
.
1
0

0
.
2
0

0
.
3
0

0
.
4
0

0
.
5
0

0
.
0
0
0
0

0
.
1
0
9
6

0
.
3
9
6
0

0
.
5
2
7
5

0
.
3
4
2
0

0
.
4
9
8
3

0
.
5
8
9
1

0
.
6
5
0
1

0
.
5
1
0
0

0
.
5
9
6
8

0
.
6
5
5
6

0
.
6
9
8
5

0
.
6
1
7
7

0
.
6
7
0
6

0
.
7
0
9
9

0
.
7
4
0
4

0
.
6
9
0
0

0
.
7
2
4
9

0
.
7
5
2
3

0
.
7
7
4
6

0
.
7
4
1
0

0
.
7
6
5
3

0
.
7
8
5
3

T
G

5
5
3

5
5
2
.
9
3
9
2

5
5
2
.
8
1
5
6

5
5
2
.
8
1
6
4

5
5
2
.
9
0
7
6

5
5
2
.
8
9
2
0

5
5
2
.
9
1
6
0

5
5
2
.
9
5
3
9

5
5
2
.
9
5
8
3

5
5
2
.
9
8
4
4

5
5
3
.
0
2
3
2

5
5
3
.
0
6
7
8

5
5
3
.
0
3
8
5

5
5
3
.
0
7
9
6

5
5
3
.
1
2
5
4

5
5
3
.
1
7
3
8

5
5
3
.
1
3
1
7

5
5
3
.
1
7
8
9

5
5
3
.
2
2
8
2

5
5
3
.
2
7
8
7

5
5
3
.
2
3
1
1

5
5
3
.
2
8
1
1

5
5
3
.
3
3
2
1

T
C

3
7
0

3
7
0
.
0
1
7
4

3
7
0
.
0
7
4
6

3
7
0
.
1
3
1
8

3
7
0
.
1
0
1
1

3
7
0
.
1
5
8
3

3
7
0
.
2
1
5
5

3
7
0
.
2
7
2
6

3
7
0
.
2
1
5
4

3
7
0
.
2
7
2
6

3
7
0
.
3
2
9
8

3
7
0
.
3
8
6
9

3
7
0
.
3
2
9
7

3
7
0
.
3
8
6
9

3
7
0
.
4
4
4
0

3
7
0
.
5
0
1
1

3
7
0
.
4
4
4
0

3
7
0
.
5
0
1
1

3
7
0
.
5
5
8
3

3
7
0
.
6
1
5
4

3
7
0
.
5
5
8
2

3
7
0
.
6
1
5
4

3
7
0
.
6
7
2
5

0
.
8
0
2
1

5
5
3
.
3
8
3
8

3
7
0
.
7
2
9
6

1
1

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

K
O
M
P
O
S
I
S
I
H
A
S
I
L
RE
AK
SI
,
k
g
m
o
l
/
j
a
m

K
o
n
v
e
r
s
i

Cj
H/
i

H
C
l

C2
H4
CI
2

0
.
0
0
0
0

0
.
0
6
4
2

0
.
1
2
8
4

0
.
0
6
4
2

0
.
0
0
0
0
0

0
.
1
0
9
6

0
.
0
5
7
2

0
.
1
2
1
4

0
.
0
2
8
6

0
.
0
0
7
0
4

0
.
3
9
6
0

0
.
0
3
8
8

0
.
1
0
3
0

0
.
0
1
9
4

0
.
0
2
5
4
3

0
.
5
2
7
5

0
.
0
3
0
3

0
.
0
9
4
5

0
.
0
1
5
2

0
.
0
3
3
8
7

0
.
3
4
2
0

0
.
0
4
2
2

0
.
1
0
6
4

0
.
0
2
1
1

0
.
0
2
1
9
6

0
.
4
9
8
3

0
.
0
3
2
2

0
.
0
9
6
4

0
.
0
1
6
1

0
.
0
3
1
9
9

0
.
5
8
9
1

0
.
0
2
6
4

0
.
0
9
0
6

0
.
0
1
3
2

0
.
0
3
7
8
3

0
.
6
5
0
1

0
.
0
2
2
5

0
.
0
8
6
7

0
.
0
1
1
2

0
.
0
4
1
7
4

0
.
5
1
0
0

0
.
0
3
1
5

0
.
0
9
5
7

0
.
0
1
5
7

0
.
0
3
2
7
5

0
.
5
9
6
8

0
.
0
2
5
9

0
.
0
9
0
1

0
.
0
1
2
9

0
.
0
3
8
3
2

0
.
6
5
5
6

0
.
0
2
2
1

0
.
0
8
6
3

0
.
0
1
1
1

0
.
0
4
2
0
9

0
.
6
9
8
5

0
.
0
1
9
4

0
.
0
8
3
6

0
.
0
0
9
7

0
.
0
4
4
8
5

0
.
6
1
7
7

0
.
0
2
4
5

0
.
0
8
8
7

0
.
0
1
2
3

0
.
0
3
9
6
6

0
.
6
7
0
6

0
.
0
2
1
1

0
.
0
8
5
3

0
.
0
1
0
6

0
.
0
4
3
0
6

0
.
7
0
9
9

0
.
0
1
8
6

0
.
0
8
2
8

0
.
0
0
9
3

0
.
0
4
5
5
8

0
.
7
4
0
4

0
.
0
1
6
7

0
.
0
8
0
9

0
.
0
0
8
3

0
.
0
4
7
5
4

0
.
6
9
0
0

0
.
0
1
9
9

0
.
0
8
4
1

0
.
0
1
0
0

0
.
0
4
4
3
0

0
.
7
2
4
9

0
.
0
1
7
7

0
.
0
8
1
9

0
.
0
0
8
8

0
.
0
4
6
5
4

0
.
7
5
2
3

0
.
0
1
5
9

0
.
0
8
0
1

0
.
0
0
8
0

0
.
0
4
8
3
0

0
.
7
7
4
6

0
.
0
1
4
5

0
.
0
7
8
7

0
.
0
0
7
2

0
.
0
4
9
7
3

0
.
7
4
1
0

0
.
0
1
6
6

0
.
0
8
0
8

0
.
0
0
8
3

0
.
0
4
7
5
7

0
.
7
6
5
3

0
.
0
1
5
1

0
.
0
7
9
3

0
.
0
0
7
5

0
.
0
4
9
1
4

0
.
7
8
5
3

0
.
0
1
3
8

0
.
0
7
8
0

0
.
0
0
6
9

0
.
0
5
0
4
2

0
.
8
0
2
1

0
.
0
1
2
7

0
.
0
7
6
9

0
.
0
0
6
4

0
.
0
5
1
5
0

A
-
2
5

H
2
0

0
.
0
0
0
0

0
.
0
0
7
0

0
.
0
2
5
4

0
.
0
3
3
9

0
.
0
2
2
0

0
.
0
3
2
0

0
.
0
3
7
8

0
.
0
4
1
7

0
.
0
3
2
7

0
.
0
3
8
3

0
.
0
4
2
1

0
.
0
4
4
8

0
.
0
3
9
7

0
.
0
4
3
1

0
.
0
4
5
6

0
.
0
4
7
5

0
.
0
4
4
3

0
.
0
4
6
5

0
.
0
4
8
3

0
.
0
4
9
7

0
.
0
4
7
6

0
.
0
4
9
1

0
.
0
5
0
4

0
.
0
5
1
5

T
o
t
a
l

0
.
2
5
6
8

0
.
2
2
1
2

0
.
2
1
2
0

0
.
2
0
7
8

0
.
2
1
3
7

0
.
2
0
8
7

0
.
2
0
5
8

0
.
2
0
3
8

0
.
2
0
8
3

0
.
2
0
5
6

0
.
2
0
3
7

0
.
2
0
2
3

0
.
2
0
4
9

0
.
2
0
3
2

0
.
2
0
1
9

0
.
2
0
0
9

0
.
2
0
2
6

0
.
2
0
1
4

0
.
2
0
0
6

0
.
1
9
9
8

0
.
2
0
0
9

0
.
2
0
0
1

0
.
1
9
9
5

0
.
1
9
9
0

 



1
2
.
0
0

1
2
.
1
0

1
2
.
2
0

1
2
.
3
0

1
2
.
4
0

1
2
.
5
0

1
2
.
6
0

0
.
9
8
9
6

0
.
9
8
9
6

0
.
9
8
9
7

0
.
9
8
9
7

0
.
9
8
9
7

0
.
9
8
9
7

0
.
9
8
9
8

0
.
9
8
9
8

0
.
9
8
9
8

0
.
9
8
9
8

0
.
9
8
9
9

0
.
9
8
9
9

0
.
9
8
9
9

0
.
9
8
9
9

0
.
9
9
0
0

0
.
9
9
0
0

0
.
9
9
0
0

0
.
9
9
0
0

0
.
9
9
0
1

0
.
9
9
0
1

0
.
9
9
0
1

0
.
9
9
0
1

0
.
9
9
0
1

0
.
9
9
0
2

0
.
9
9
0
1

0
.
9
9
0
2

5
6
5
.
4
3
5
4

5
6
5
.
4
8
8
3

5
6
5
.
5
4
1
1

5
6
5
.
5
9
3
9

5
6
5
.
5
4
1
1

5
6
5
.
5
9
3
9

5
6
5
.
6
4
6
7

5
6
5
.
6
9
9
5

5
6
5
.
6
4
6
7

5
6
5
.
6
9
9
5

5
6
5
.
7
5
2
3

5
6
5
.
8
0
5
1

5
6
5
.
7
5
2
3

5
6
5
.
8
0
5
1

5
6
5
.
8
5
7
9

5
6
5
.
9
1
0
7

5
6
5
.
8
5
7
9

5
6
5
.
9
1
0
7

5
6
5
.
9
6
3
5

5
6
6
.
0
1
6
3

5
6
5
.
9
6
3
5

5
6
6
.
0
1
6
3

5
6
6
.
0
6
9
1

5
6
6
.
1
2
1
9

5
6
6
.
0
6
9
1

5
6
6
.
1
2
1
9

0
.
9
9
0
2

5
6
6
.
1
7
4
7

0
.
9
9
0
3

5
6
6
.
2
2
7
5

3
8
3
.
5
4
4
3

1
0
.
9
9
9
7

3
8
3
.
6
0
0
1

1
0
.
9
9
9
7

3
8
3
.
6
5
5
9

1
0
.
9
9
9
7

3
8
3
.
7
1
1
8

1
0
.
9
9
9
7

3
8
3
.
6
5
5
9

1
0
.
9
9
9
7

3
8
3
.
7
1
1
7

1
0
.
9
9
9
7

3
8
3
.
7
6
7
6

1
0
.
9
9
9
7

3
8
3
.
8
2
3
4

1
0
.
9
9
9
7

3
8
3
.
7
6
7
5

1
0
.
9
9
9
7

3
8
3
.
8
2
3
4

1
0
.
9
9
9
7

3
8
3
.
8
7
9
2

1
0
.
9
9
9
7

3
8
3
.
9
3
5
0

1
0
.
9
9
9
7

3
8
3
.
8
7
9
2

1
0
.
9
9
9
7

3
8
3
.
9
3
5
0

1
0
.
9
9
9
7

3
8
3
.
9
9
0
8

1
0
.
9
9
9
7

3
8
4
.
0
4
6
5

1
0
.
9
9
9
7

3
8
3
.
9
9
0
7

1
0
.
9
9
9
7

3
8
4
.
0
4
6
5

1
0
.
9
9
9
7

3
8
4
.
1
0
2
3

1
0
.
9
9
9
7

3
8
4
.
1
5
8
1

1
0
.
9
9
9
7

3
8
4
.
1
0
2
3

1
0
.
9
9
9
7

3
8
4
.
1
5
8
1

1
0
.
9
9
9
7

3
8
4
.
2
1
3
9

1
0
.
9
9
9
7

3
8
4
.
2
6
9
6

1
0
.
9
9
9
7

3
8
4
.
2
1
3
9

1
0
.
9
9
9
7

3
8
4
.
2
6
9
6

1
0
.
9
9
9
7

3
8
4
.
3
2
5
4

1
0
.
9
9
9
7

3
8
4
.
3
8
1
2

1
0
.
9
9
9
7

0
.
9
8
9
6

0
.
0
0
0
7

0
.
9
8
9
6

0
.
0
0
0
7

0
.
9
8
9
7

0
.
0
0
0
7

0
.
9
8
9
7

0
.
0
0
0
7

0
.
9
8
9
7

0
.
0
0
0
7

0
.
9
8
9
7

0
.
0
0
0
7

0
.
9
8
9
8

0
.
0
0
0
7

0
.
9
8
9
8

0
.
0
0
0
7

0
.
9
8
9
8

0
.
0
0
0
7

0
.
9
8
9
8

0
.
0
0
0
7

0
.
9
8
9
9

0
.
0
0
0
7

0
.
9
8
9
9

0
.
0
0
0
6

0
.
9
8
9
9

0
.
0
0
0
7

0
.
9
8
9
9

0
.
0
0
0
6

0
.
9
9
0
0

0
.
0
0
0
6

0
.
9
9
0
0

0
.
0
0
0
6

0
.
9
9
0
0

0
.
0
0
0
6

0
.
9
9
0
0

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
2

0
.
0
0
0
6

0
.
9
9
0
1

0
.
0
0
0
6

0
.
9
9
0
2

0
.
0
0
0
6

0
.
9
9
0
2

0
.
0
0
0
6

0
.
9
9
0
3

0
.
0
0
0
6

A
-
2
6

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
9

0
.
0
6
4
8

0
.
0
6
4
9

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
6
4
8

0
.
0
0
0
3

0
.
0
6
3
5
4

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
0
0
3

0
.
0
6
3
5
4

0
.
0
6
3
5
4

0
.
0
6
3
5
5

0
.
0
6
3
5
4

0
.
0
6
3
5
5

0
.
0
6
3
5
5

0
.
0
6
3
5
5

0
.
0
6
3
5
5

0
.
0
6
3
5
5

0
.
0
6
3
5
5

0
.
0
6
3
5
6

0
.
0
6
3
5
5

0
.
0
6
3
5
6

0
.
0
6
3
5
6

0
.
0
6
3
5
6

0
.
0
6
3
5
6

0
.
0
6
3
5
6

0
.
0
6
3
5
7

0
.
0
6
3
5
7

0
.
0
6
3
5
7

0
.
0
6
3
5
7

0
.
0
6
3
5
7

0
.
0
6
3
5
8

0
.
0
0
0
3

0
.
0
6
3
5
7

0
.
0
0
0
3

0
.
0
6
3
5
8

0
.
0
0
0
3

0
.
0
6
3
5
8

0.
06
48

I
0.
00
03

0
.
0
6
3
5
8

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
5

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
0
6
3
6

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

0
.
1
9
2
9

 



K
O

M
P

O
S

IS
I

H
A

SI
L

R
E

A
K

SI
,

k
g

/j
a
m

K
o

m
p

o
n

e
n

G
H

a
H

C
l

O
,

C
2H

4C
I2

1
.7

9
7

7
4

.6
8

6
7

2
.0

5
4

5
0

.0
0

0
3

1
.6

0
0

6
4

.4
2

9
9

0
.9

1
4

7
0

.6
9

6
9

1
.0

8
5

8
3

.7
5

8
8

0
.6

2
0

5
2

.5
1

7
3

0
.8

4
9

4
3

.4
5

0
6

0
.4

8
5

4
3

.3
5

3
0

1
.1

8
2

9
3

.8
8

5
4

0
.6

7
6

0
2

.1
7

3
8

0
.9

0
1

9
3

.5
1

9
1

0
.5

1
5

4
3

.1
6

7
4

0
.7

3
8

6
3

.3
0

6
2

0
.4

2
2

0
3

.7
4

4
9

0
.6

2
9

0
3

.1
6

3
3

0
.3

5
9

4
4

.1
3

2
3

0
.8

8
0

8
3

.4
9

1
6

0
.5

0
3

3
3

.2
4

2
0

0
.7

2
4

9
3

.2
8

8
3

0
.4

1
4

2
3

.7
9

3
4

0
.6

1
9

2
3

.1
5

0
5

0
.3

5
3

8
4

.1
6

7
0

0
.5

4
2

0
3

.0
4

9
9

0
.3

0
9

7
4

.4
3

9
9

0
.6

8
7

2
3

.2
3

9
2

0
.3

9
2

7
3

.9
2

6
5

0
.5

9
2

1
3

.1
1

5
3

0
.3

3
8

4
4

.2
6

2
7

0
.5

2
1

5
3

.0
2

3
2

0
.2

9
8

0
4

.5
1

2
4

0
.4

6
6

7
2

.9
5

1
7

0
.2

6
6

7
4

.7
0

6
3

0
.5

5
7

2
3

.0
6

9
7

0
.3

1
8

4
4

.3
8

6
1

0
.4

9
4

6
2

.9
8

8
1

0
.2

8
2

6
4

.6
0

7
5

0
.4

4
5

2
2

.9
2

3
8

0
.2

5
4

4
4

.7
8

2
1

0
.4

0
5

2
2

.8
7

1
6

0
.2

3
1

5
4

.9
2

3
7

0
.4

6
5

7
2

.9
5

0
4

0
.2

6
6

1
4

.7
0

9
8

0
.4

2
1

9
2

.8
9

3
3

0
.2

4
1

1
4

.8
6

4
7

0
.3

8
5

9
2

.8
4

6
4

0
.2

2
0

5
4

.9
9

2
0

0
.3

5
5

7
2

.8
0

7
1

0
.2

0
3

3
5

.0
9

8
5

d
im

kg

H
,0

0
.0

0
0

0

0
.1

2
6

6

0
.4

5
7

6

0
.6

0
9

6

0
.3

9
5

2

0
.5

7
5

8

0
.6

8
0

8

0
.7

5
1

3

0
.5

8
9

4

0
.6

8
9

7

0
.7

5
7

6

0
.8

0
7

2

0
.7

1
3

8

0
.7

7
5

0

0
.8

2
0

4

0
.8

5
5

6

0
.7

9
7

4

0
.8

3
7

7

0
.8

6
9

4

0
.8

9
5

2

0
.8

5
6

3

0
.8

8
4

4

0
.9

0
7

6

0
.9

2
6

9

T
o

ta
l

8
.5

3
9

2

7
.7

6
8

8

8
.4

3
9

9

8
.7

4
8

0

8
.3

1
3

3

8
.6

7
9

6

8
.8

9
2

5

9
.0

3
5

4

8
.7

0
7

1

8
.9

1
0

4

9
.0

4
8

2

9
.1

4
8

7

8
.9

5
9

5

9
.0

8
3

4

9
.1

7
5

5

9
.2

4
7

0

9
.1

2
8

9

9
.2

1
0

6

9
.2

7
4

9

9
.3

2
7

1

9
.2

4
8

3

9
.3

0
5

4

9
.3

5
2

3

9
.3

9
1

6

F
R

A
K

S
I

M
O

L

K
o

m
p

o
n

e
n

C
,H •2

"
1

4
H

C
l

0
.2

5
0

0
0

.5
0

0
0

0
.2

5
8

4
0

.5
4

8
7

0
.1

8
2

9
0

.4
8

5
8

0
.1

4
6

0
0

.4
5

5
0

0
.1

9
7

7
0

.4
9

8
1

0
.1

5
4

3
0

.4
6

1
9

0
.1

2
8

2
0

.4
4

0
1

0
.1

1
0

2
0

.4
2

5
2

0
.1

5
1

0
0

.4
5

9
2

0
.1

2
5

9
0

.4
3

8
3

0
.1

0
8

6
0

.4
2

3
8

0
.0

9
5

7
0

.4
1

3
1

0
.1

1
9

8
0

.4
3

3
2

0
.1

0
4

1
0

.4
2

0
1

0
.0

9
2

2
0

.4
1

0
2

0
.0

8
2

9
0

.4
0

2
4

0
.0

9
8

2
0

.4
1

5
2

0
.0

8
7

7
0

.4
0

6
4

0
.0

7
9

3
0

.3
9

9
4

0
.0

7
2

4
0

.3
9

3
7

0
.0

8
2

8
0

.4
0

2
3

0
.0

7
5

3
0

.3
9

6
1

0
.0

6
9

1
0

.3
9

0
9

0
.0

6
3

9
0

.3
8

6
5

A
-
2
7

0
.2

5
0

0

0
.1

2
9

2

0
.0

9
1

5

0
.0

7
3

0

0
.0

9
8

8

0
.0

7
7

2

0
.0

6
4

1

0
.0

5
5

1

0
.0

7
5

5

0
.0

6
3

0

0
.0

5
4

3

0
.0

4
7

8

0
.0

5
9

9

0
.0

5
2

0

0
.0

4
6

1

0
.0

4
1

5

0
.0

4
9

1

0
.0

4
3

8

0
.0

3
9

6

0
.0

3
6

2

0
.0

4
1

4

0
.0

3
7

6

0
.0

3
4

5

C
2H

4C
I2

0
.0

0
0

0

0
.0

3
1

8

0
.1

1
9

9

0
.1

6
3

0

0
.1

0
2

7

0
.1

5
3

3

0
.1

8
3

8

0
.2

0
4

8

0
.1

5
7

2

0
.1

8
6

4

0
.2

0
6

7

0
.2

2
1

7

0
.1

9
3

6

0
.2

1
1

9

0
.2

2
5

7

0
.2

3
6

6

0
.2

1
8

7

0
.2

3
1

0

0
.2

4
0

8

0
.2

4
8

9

0
.2

3
6

8

0
.2

4
5

5

0
.2

5
2

8

0.
03

19
1

0.
25

88

fr
a
k

si
m

o
l

H
,0

0
.0

0
0

0

0
.0

3
1

8

0
.1

1
9

9

0
.1

6
3

0

0
.1

0
2

7

0
.1

5
3

3

0
.1

8
3

8

0
.2

0
4

8

0
.1

5
7

2

0
.1

8
6

4

0
.2

0
6

7

0
.2

2
1

7

0
.1

9
3

6

0
.2

1
1

9

0
.2

2
5

7

0
.2

3
6

6

0
.2

1
8

7

0
.2

3
1

0

0
.2

4
0

8

0
.2

4
8

8

0
.2

3
6

8

0
.2

4
5

5

0
.2

5
2

7

0
.
2
5
8
8

T
o

ta
l

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.0

0
0

0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

K
G

/K
M

O
L

B
M

c
a
m

p
u

r
a
n

9
7

.5
0

1
2

1
0

1
.1

5
9

5

1
1

1
.2

9
2

7

1
1

6
.2

4
5

3

1
0

9
.3

1
3

9

1
1

5
.1

2
8

3

1
1

8
.6

3
7

5

1
2

1
.0

4
8

2

1
1

5
.5

7
5

7

1
1

8
.9

3
7

0

1
2

1
.2

6
6

6

1
2

2
.9

9
5

2

1
1

9
.7

6
1

8

1
2

1
.8

6
9

8

1
2

3
.4

5
8

9

1
2
4
.
7
0
6
3

1
2
2
.
6
5
2
8

1
2
4
.
0
6
9
1

1
2
5
.
1
9
7
1

1
2
6
.
1
1
9
3

1
2
4
.
7
2
9
0

1
2
5
.
7
3
4
5

1
2
6
.
5
6
6
3

1
2
7
.
2
6
7
1

 



0
.
0
1
8
7

2
.
3
6
7
8

0
.
0
1
0
7

6
.
2
9
0
1

1
.
1
4
3
6

9
.
8
3
0
9

0
.
0
1
8
6

2
.
3
6
7
7

0
.
0
1
0
6

6
.
2
9
0
4

1
.
1
4
3
7

9
.
8
3
1
0

0
.
0
1
8
5

2
.
3
6
7
5

0
.
0
1
0
6

6
.
2
9
0
7

1
.
1
4
3
7

9
.
8
3
1
1

0
.
0
1
8
5

2
.
3
6
7
4

0
.
0
1
0
5

6
.
2
9
1
0

1
.
1
4
3
8

9
.
8
3
1
3

0
.
0
1
8
5

2
.
3
6
7
5

0
.
0
1
0
6

6
.
2
9
0
7

1
.
1
4
3
7

9
.
8
3
1
1

0
.
0
1
8
5

2
.
3
6
7
4

0
.
0
1
0
5

6
.
2
9
1
0

1
.
1
4
3
8

9
.
8
3
1
2

0
.
0
1
8
4

2
.
3
6
7
3

0
.
0
1
0
5

6
.
2
9
1
3

1
.
1
4
3
8

9
.
8
3
1
4

0
.
0
1
8
3

2
.
3
6
7
2

0
.
0
1
0
4

6
.
2
9
1
6

1
.
1
4
3
9

9
.
8
3
1
5

0
.
0
1
8
4

2
.
3
6
7
3

0
.
0
1
0
5

6
.
2
9
1
3

1
.
1
4
3
8

9
.
8
3
1
4

0
.
0
1
8
3

2
.
3
6
7
2

0
.
0
1
0
5

6
.
2
9
1
6

1
.
1
4
3
9

9
.
8
3
1
5

0
.
0
1
8
2

2
.
3
6
7
1

0
.
0
1
0
4

6
.
2
9
1
9

1
.
1
4
3
9

9
.
8
3
1
6

0
.
0
1
8
1

2
.
3
6
7
0

0
.
0
1
0
4

6
.
2
9
2
2

1
.
1
4
4
0

9
.
8
3
1
7

0
.
0
1
8
2

2
.
3
6
7
1

0
.
0
1
0
4

6
.
2
9
1
9

1
.
1
4
3
9

9
.
8
3
1
6

0
.
0
1
8
1

2
.
3
6
7
0

0
.
0
1
0
4

6
.
2
9
2
2

1
.
1
4
4
0

9
.
8
3
1
7

0
.
0
1
8
0

2
.
3
6
6
9

0
.
0
1
0
3

6
.
2
9
2
5

1
.
1
4
4
0

9
.
8
3
1
8

0
.
0
1
8
0

2
.
3
6
6
8

0
.
0
1
0
3

6
.
2
9
2
8

1
.
1
4
4
1

9
.
8
3
1
9

0
.
0
1
8
0

2
.
3
6
6
9

0
.
0
1
0
3

6
.
2
9
2
5

1
.
1
4
4
0

9
.
8
3
1
8

0
.
0
1
8
0

2
.
3
6
6
8

0
.
0
1
0
3

6
.
2
9
2
8

1
.
1
4
4
1

9
.
8
3
1
9

0
.
0
1
7
9

2
.
3
6
6
7

0
.
0
1
0
2

6
.
2
9
3
1

1
.
1
4
4
1

9
.
8
3
2
0

0
.
0
1
7
8

0
.
0
1
7
9

0
.
0
1
7
8

2
.
3
6
6
6

2
.
3
6
6
7

2
.
3
6
6
6

0
.
0
1
0
2

0
.
0
1
0
2

0
.
0
1
0
2

6
.
2
9
3
4

6
.
2
9
3
1

6
.
2
9
3
4

1
.
1
4
4
2

1
.
1
4
4
1

1
.
1
4
4
2

9
.
8
3
2
1

9
.
8
3
2
0

9
.
8
3
2
1

0
.
0
1
7
7

2
.
3
6
6
5

0
.
0
1
0
1

6
.
2
9
3
7

1
.
1
4
4
2

9
.
8
3
2
2

0
.
0
1
7
6

0
.
0
1
7
7

0
.
0
1
7
6

0
.
0
1
7
6

2
.
3
6
6
4

2
.
3
6
6
5

2
.
3
6
6
4

0
.
0
1
0
1

0
.
0
1
0
1

2
.
3
6
6
3

0
.
0
1
0
1

6
.
2
9
4
0

6
.
2
9
3
7

0
.
0
1
0
0

6
.
2
9
3
9

6
.
2
9
4
2

1
.
1
4
4
3

1
.
1
4
4
2

1
.
1
4
4
3

9
.
8
3
2
3

9
.
8
3
2
2

1
.
1
4
4
3

9
.
8
3
2
3

9
.
8
3
2
4

0
.
0
1
7
5

2
.
3
6
6
2

0
.
0
1
0
0

6
.
2
9
4
5

1
.
1
4
4
4

9
.
8
3
2
5

0
.
0
0
3
5

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
2

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
4

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
7

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
0

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
1

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
0

0
.
0
0
1
6

0
.
0
0
3
3

0
.
3
3
6
0

0
.
0
0
1
6

0
.
0
0
3
2

0
.
3
3
6
0

0
.
0
0
1
6

A
-
2
8

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
4

0
.
3
2
9
3

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
5

0
.
3
2
9
4

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
6

0
.
3
2
9
6

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
3

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
4

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
5

0
.
3
2
9
6

1
.
0
0
0
0

1
3
5
.
3
6
9
4

1
.
0
0
0
0

1
3
5
.
3
7
1
6

1
.
0
0
0
0

1
3
5
.
3
7
3
8

1
.
0
0
0
0

1
3
5
.
3
7
5
9

1
.
0
0
0
0

1
3
5
.
3
7
3
8

1
.
0
0
0
0

1
3
5
.
3
7
5
9

1
.
0
0
0
0

1
3
5
.
3
7
8
0

1
.
0
0
0
0

1
3
5
.
3
8
0
2

1
.
0
0
0
0

1
3
5
.
3
7
8
0

1
.
0
0
0
0

1
3
5
.
3
8
0
1

1
.
0
0
0
0

1
3
5
.
3
8
2
2

1
.
0
0
0
0

1
3
5
.
3
8
4
3

1
.
0
0
0
0

1
3
5
.
3
8
2
2

1
.
0
0
0
0

1
3
5
.
3
8
4
3

1
.
0
0
0
0

1
3
5
.
3
8
6
3

1
.
0
0
0
0

1
3
5
.
3
8
8
4

1
.
0
0
0
0

1
3
5
.
3
8
6
3

1
.
0
0
0
0

1
3
5
.
3
8
8
3

1
.
0
0
0
0

1
3
5
.
3
9
0
4

1
.
0
0
0
0

1
3
5
.
3
9
2
4

1
.
0
0
0
0

1
3
5
.
3
9
0
3

1
.
0
0
0
0

1
3
5
.
3
9
2
3

1
.
0
0
0
0

1
3
5
.
3
9
4
3

1
.
0
0
0
0

1
3
5
.
3
9
6
3

1
.
0
0
0
0

1
3
5
.
3
9
4
3

1
.
0
0
0
0

1
3
5
.
3
9
6
3

1
.
0
0
0
0

1
3
5
.
3
9
8
3

1
.
0
0
0
0

1
3
5
.
4
0
0
2

 



F
R
A
K
S
I
B
E
R
A
T

K
o
m
p
o
n
e
n

C
j
H
a

0
.
2
1
0
5

0
.
2
0
6
0

0
.
1
2
8
6

0
.
0
9
7
1

0
.
1
4
2
3

0
.
1
0
3
9

0
.
0
8
3
1

0
.
0
6
9
6

0
.
1
0
1
2

0
.
0
8
1
3

0
.
0
6
8
4

0
.
0
5
9
2

0
.
0
7
6
7

0
.
0
6
5
2

0
.
0
5
6
8

0
.
0
5
0
5

0
.
0
6
1
0

0
.
0
5
3
7

0
.
0
4
8
0

0
.
0
4
3
4

0
.
0
5
0
4

0
.
0
4
5
3

0
.
0
4
1
3

0
.
0
3
7
9

H
C
l

0
.
5
4
8
9

0
.
5
7
0
2

0
.
4
4
5
4

0
.
3
9
4
4

0
.
4
6
7
4

0
.
4
0
5
4

0
.
3
7
1
8

0
.
3
5
0
1

0
.
4
0
1
0

0
.
3
6
9
0

0
.
3
4
8
2

0
.
3
3
3
4

0
.
3
6
1
5

0
.
3
4
3
0

0
.
3
2
9
5

0
.
3
1
9
2

0
.
3
3
6
3

0
.
3
2
4
4

0
.
3
1
5
2

0
.
3
0
7
9

0
.
3
1
9
0

0
.
3
1
0
9

0
.
3
0
4
4

0
.
2
9
8
9

0
.
2
4
0
6

0
.
1
1
7
7

0
.
0
7
3
5

0
.
0
5
5
5

0
.
0
8
1
3

0
.
0
5
9
4

0
.
0
4
7
5

0
.
0
3
9
8

0
.
0
5
7
8

0
.
0
4
6
5

0
.
0
3
9
1

0
.
0
3
3
9

0
.
0
4
3
8

0
.
0
3
7
3

0
.
0
3
2
5

0
.
0
2
8
8

0
.
0
3
4
9

0
.
0
3
0
7

0
.
0
2
7
4

0
.
0
2
4
8

0
.
0
2
8
8

0
.
0
2
5
9

0
.
0
2
3
6

0
.
0
2
1
6

C2
H4
CI
2

0
.
0
0
0
0
4

0
.
0
8
9
7
0

0
.
2
9
8
2
6

0
.
3
8
3
2
9

0
.
2
6
1
4
8

0
.
3
6
4
9
3

0
.
4
2
1
1
3

0
.
4
5
7
3
5

0
.
3
7
2
3
4

0
.
4
2
5
7
3

0
.
4
6
0
5
4

0
.
4
8
5
3
0

0
.
4
3
8
2
5

0
.
4
6
9
2
8

0
.
4
9
1
7
9

0
.
5
0
8
9
6

0
.
4
8
0
4
6

0
.
5
0
0
2
4

0
.
5
1
5
6
0

0
.
5
2
7
8
9

0
.
5
0
9
2
7

0
.
5
2
2
7
9

0
.
5
3
3
7
7

0
.
5
4
2
8
8

fr
ak
si

b
e
r
a
t

H
,
0

0
.
0
0
0
0

0
.
0
1
6
3

0
.
0
5
4
2

0
.
0
6
9
7

0
.
0
4
7
5

0
.
0
6
6
3

0
.
0
7
6
6

0
.
0
8
3
1

0
.
0
6
7
7

0
.
0
7
7
4

0
.
0
8
3
7

0
.
0
8
8
2

0
.
0
7
9
7

0
.
0
8
5
3

0
.
0
8
9
4

0
.
0
9
2
5

0
.
0
8
7
4

0
.
0
9
0
9

0
.
0
9
3
7

0
.
0
9
6
0

0
.
0
9
2
6

0
.
0
9
5
0

0
.
0
9
7
0

0
.
0
9
8
7

T
o
t
a
l

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

T
E

K
A

N
A

N
P

A
R

S
IA

L

K
o
m
p
o
n
e
n

C
p
H
j

2
.
7
5
0
0

2
.
8
4
2
9

2
.
0
1
2
1

1
.
6
0
6
0

2
.
1
7
4
3

1
.
6
9
7
6

1
.
4
0
9
9

1
.
2
1
2
3

1
.
6
6
0
9

1
.
3
8
5
4

1
.
1
9
4
4

1
.
0
5
2
6

1
.
3
1
7
7

1
.
1
4
4
9

1
.
0
1
4
6

0
.
9
1
2
4

1
.
0
8
0
7

0
.
9
6
4
6

0
.
8
7
2
1

0
.
7
9
6
5

0
.
9
1
0
5

0
.
8
2
8
1

0
.
7
5
9
9

0
.
7
0
2
4

A
-
2
9

H
C
l

5
.
4
9
9
9

6
.
0
3
5
7

5
.
3
4
3
4

5
.
0
0
5
0

5
.
4
7
8
6

5
.
0
8
1
3

4
.
8
4
1
5

4
.
6
7
6
8

5
.
0
5
0
7

4
.
8
2
1
1

4
.
6
6
1
9

4
.
5
4
3
8

4
.
7
6
4
7

4
.
6
2
0
7

4
.
5
1
2
1

4
.
4
2
6
9

4
.
5
6
7
2

4
.
4
7
0
4

4
.
3
9
3
4

4
.
3
3
0
4

4
.
4
2
5
4

4
.
3
5
6
7

4
.
2
9
9
8

4
.
2
5
1
9

2
.
7
5
0
0

1
.
4
2
1
4

1
.
0
0
6
1

0
.
8
0
3
0

1
.
0
8
7
2

0
.
8
4
8
8

0
.
7
0
5
0

0
.
6
0
6
1

0
.
8
3
0
5

0
.
6
9
2
7

0
.
5
9
7
2

0
.
5
2
6
3

0
.
6
5
8
9

0
.
5
7
2
5

0
.
5
0
7
3

0
.
4
5
6
2

0
.
5
4
0
4

0
.
4
8
2
3

0
.
4
3
6
1

0
.
3
9
8
3

0
.
4
5
5
2

0
.
4
1
4
0

0
.
3
7
9
9

0
.
3
5
1
2

C2
H4
CI
2

0
.
0
0
0
1

0
.
3
5
0
1

1
.
3
1
9
3

1
.
7
9
3
1

1
.
1
3
0
0

1
.
6
8
6
2

2
.
0
2
1
9

2
.
2
5
2
5

1
.
7
2
9
0

2
.
0
5
0
5

2
.
2
7
3
3

2
.
4
3
8
7

2
.
1
2
9
4

2
.
3
3
1
0

2
.
4
8
3
0

2
.
6
0
2
4

2
.
4
0
5
9

2
.
5
4
1
4

2
.
6
4
9
3

2
.
7
3
7
5

2
.
6
0
4
5

2
.
7
0
0
7

2
.
7
8
0
3

2
.
8
4
7
3

H
,
0

0
.
0
0
0
0

0
.
3
4
9
9

1
.
3
1
9
2

1
.
7
9
2
9

1
.
1
2
9
9

1
.
6
8
6
0

2
.
0
2
1
7

2
.
2
5
2
3

1
.
7
2
8
8

2
.
0
5
0
3

2
.
2
7
3
2

2
.
4
3
8
5

2
.
1
2
9
2

2
.
3
3
0
9

2
.
4
8
2
9

2
.
6
0
2
2

2
.
4
0
5
8

2
.
5
4
1
2

2
.
6
4
9
1

2
.
7
3
7
3

2
.
6
0
4
4

2
.
7
0
0
5

2
.
7
8
0
1

2
.
8
4
7
1

T
o
t
a
l

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

1
1
.
0
0
0
0

 



0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
9

0
.
0
0
1
8

0
.
0
0
1
9

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
0
0
1
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
8

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
2
4
0
7

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
1

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0
.
0
0
1
0

0.
24
06

j
0.
00
10

0
.
6
3
9
8
3

0
.
6
3
9
8
6

0
.
6
3
9
8
8

0
.
6
3
9
9
0

0
.
6
3
9
8
8

0
.
6
3
9
9
0

0
.
6
3
9
9
3

0
.
6
3
9
9
5

0
.
6
3
9
9
3

0
.
6
3
9
9
5

0
.
6
3
9
9
7

0
.
6
4
0
0
0

0
.
6
3
9
9
7

0
.
6
4
0
0
0

0
.
6
4
0
0
2

0
.
6
4
0
0
4

0
.
6
4
0
0
2

0
.
6
4
0
0
4

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
3

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0
.
1
1
6
4

0-
64
00
6

0,
11
64

0
.
6
4
0
0
9

0
.
1
1
6
4

0
.
6
4
0
0
6

0
.
1
1
6
4

0
.
6
4
0
0
8

0
.
1
1
6
4

0
.
6
4
0
1
1

0
.
1
1
6
4

0
.
6
4
0
1
3

0
.
1
1
6
4

0
.
6
4
0
1
1

0
.
1
1
6
4

0
.
6
4
0
1
3

0
.
1
1
6
4

0
.
6
4
0
1
5

0
.
1
1
6
4

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

1
.
0
0
0
0

0
.
6
4
0
1
7

0
.
1
1
6
4

1
.
0
0
0
0

0
.
0
3
8
1

0
.
0
3
7
9

0
.
0
3
7
8

0
.
0
3
7
6

0
.
0
3
7
8

0
.
0
3
7
6

0
.
0
3
7
4

0
.
0
3
7
2

0
.
0
3
7
4

0
.
0
3
7
2

0
.
0
3
7
1

0
.
0
3
6
9

0
.
0
3
7
1

0
.
0
3
6
9

0
.
0
3
6
7

0
.
0
3
6
6

0
.
0
3
6
7

0
.
0
3
6
6

0
.
0
3
6
4

0
.
0
3
6
2

0
.
0
3
6
4

0
.
0
3
6
2

0
.
0
3
6
1

0
.
0
3
5
9

0
.
0
3
6
1

0
.
0
3
5
9

0
.
0
3
5
8

0
.
0
3
5
6

A
-
3
0

3
.
6
9
8
3

3
.
6
9
8
1

3
.
6
9
8
0

3
.
6
9
7
8

3
.
6
9
8
0

3
.
6
9
7
8

3
.
6
9
7
7

3
.
6
9
7
5

3
.
6
9
7
7

3
.
6
9
7
5

3
.
6
9
7
4

3
.
6
9
7
3

3
.
6
9
7
4

3
.
6
9
7
3

3
.
6
9
7
1

3
.
6
9
7
0

3
.
6
9
7
1

3
.
6
9
7
0

3
.
6
9
6
8

3
.
6
9
6
7

3
.
6
9
6
8

3
.
6
9
6
7

3
.
6
9
6
6

3
.
6
9
6
4

3
.
6
9
6
6

3
.
6
9
6
4

3
.
6
9
6
3

3
.
6
9
6
2

0
.
0
1
9
1

0
.
0
1
9
0

0
.
0
1
8
9

0
.
0
1
8
8

0
.
0
1
8
9

0
.
0
1
8
8

0
.
0
1
8
7

0
.
0
1
8
6

0
.
0
1
8
7

0
.
0
1
8
6

0
.
0
1
8
5

0
.
0
1
8
4

0
.
0
1
8
5

0
.
0
1
8
4

0
.
0
1
8
4

0
.
0
1
8
3

0
.
0
1
8
4

0
.
0
1
8
3

0
.
0
1
8
2

0
.
0
1
8
1

0
.
0
1
8
2

0
.
0
1
8
1

0
.
0
1
8
0

0
.
0
1
8
0

0
.
0
1
8
0

0
.
0
1
8
0

0
.
0
1
7
9

0
.
0
1
7
8

3
.
6
2
2
2

3
.
6
2
2
4

3
.
6
2
2
6

3
.
6
2
2
9

3
.
6
2
2
6

3
.
6
2
2
8

3
.
6
2
3
1

3
.
6
2
3
3

3
.
6
2
3
0

3
.
6
2
3
2

3
.
6
2
3
5

3
.
6
2
3
6

3
.
6
2
3
4

3
.
6
2
3
6

3
.
6
2
3
8

3
.
6
2
4
0

3
.
6
2
3
8

3
.
6
2
4
0

3
.
6
2
4
2

3
.
6
2
4
4

3
.
6
2
4
2

3
.
6
2
4
4

3
.
6
2
4
6

3
.
6
2
4
8

3
.
6
2
4
6

3
.
6
2
4
8

3
.
6
2
5
0

3
.
6
2
5
2

3
.
6
2
2
0

3
.
6
2
2
3

3
.
6
2
2
5

3
.
6
2
2
7

3
.
6
2
2
5

3
.
6
2
2
7

3
.
6
2
2
9

3
.
6
2
3
1

3
.
6
2
2
9

3
.
6
2
3
1

3
.
6
2
3
3

3
.
6
2
3
5

3
.
6
2
3
3

3
.
6
2
3
5

3
.
6
2
3
7

3
.
6
2
3
9

3
.
6
2
3
7

3
.
6
2
3
9

3
.
6
2
4
0

3
.
6
2
4
2

3
.
6
2
4
0

3
.
6
2
4
2

3
.
6
2
4
4

3
.
6
2
4
6

3
.
6
2
4
4

3
.
6
2
4
6

3
.
6
2
4
8

3
.
6
2
5
0

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

1
0
.
9
9
9
7

 



K
A
P
A
S
I
T
A
S
P
A
N
A
S

S
u
h
u
G
a
s

T
G

5
5
3
.
0
0
0

5
5
2
.
9
3
9
2

5
5
2
.
8
1
5
6

5
5
2
.
8
1
6
4

5
5
2
.
9
0
7
6

5
5
2
.
8
9
2
0

5
5
2
.
9
1
6
0

5
5
2
.
9
5
3
9

5
5
2
.
9
5
8
3

5
5
2
.
9
8
4
4

5
5
3
.
0
2
3
2

5
5
3
.
0
6
7
8

5
5
3
.
0
3
8
5

5
5
3
.
0
7
9
6

5
5
3
.
1
2
5
4

5
5
3
.
1
7
3
8

5
5
3
.
1
3
1
7

5
5
3
.
1
7
8
9

5
5
3
.
2
2
8
2

5
5
3
.
2
7
8
7

5
5
3
.
2
3
1
1

5
5
3
.
2
8
1
1

5
5
3
.
3
3
2
1

5
5
3
.
3
8
3
8

C
2
H
4

H
C
l

6
5
.
8
3
6
3

2
9
.
4
9
5
8

6
5
.
8
3
0
9

2
9
.
4
9
5
7

6
5
.
8
2
0
2

2
9
.
4
9
5
3

6
5
.
8
2
0
2

2
9
.
4
9
5
3

6
5
.
8
2
8
2

2
9
.
4
9
5
6

6
5
.
8
2
6
8

2
9
.
4
9
5
5

6
5
.
8
2
8
9

2
9
.
4
9
5
6

6
5
.
8
3
2
2

2
9
.
4
9
5
7

6
5
.
8
3
2
6

2
9
.
4
9
5
7

6
5
.
8
3
4
9

2
9
.
4
9
5
8

6
5
.
8
3
8
3

2
9
.
4
9
5
9

6
5
.
8
4
2
2

2
9
.
4
9
6
0

6
5
.
8
3
9
6

2
9
.
4
9
5
9

6
5
.
8
4
3
2

2
9
.
4
9
6
1

6
5
.
8
4
7
2

2
9
.
4
9
6
2

6
5
.
8
5
1
4

2
9
.
4
9
6
3

6
5
.
8
4
7
8

2
9
.
4
9
6
2

6
5
.
8
5
1
9

2
9
.
4
9
6
3

6
5
.
8
5
6
2

2
9
.
4
9
6
5

6
5
.
8
6
0
6

2
9
.
4
9
6
6

6
5
.
8
5
6
4

2
9
.
4
9
6
5

6
5
.
8
6
0
8

2
9
.
4
9
6
6

6
5
.
8
6
5
3

2
9
.
4
9
6
8

6
5
.
8
6
9
8

2
9
.
4
9
6
9

K
o
m
p
o
n
e
n

C2
H4
CI
2

H
,
0

3
1
.
5
6
1
2

1
0
9
.
3
2
8
3

3
5
.
7
5
4
0

3
1
.
5
6
0
6

1
0
9
.
3
2
2
0

3
5
.
7
5
3
4

3
1
.
5
5
9
4

1
0
9
.
3
0
9
3

3
5
.
7
5
2
0

3
1
.
5
5
9
5

1
0
9
.
3
0
9
4

3
5
.
7
5
2
0

3
1
.
5
6
0
3

1
0
9
.
3
1
8
8

3
5
.
7
5
3
0

3
1
.
5
6
0
2

1
0
9
.
3
1
7
2

3
5
.
7
5
2
8

3
1
.
5
6
0
4

1
0
9
.
3
1
9
7

3
5
.
7
5
3
1

3
1
.
5
6
0
7

1
0
9
.
3
2
3
5

3
5
.
7
5
3
5

3
1
.
5
6
0
8

1
0
9
.
3
2
4
0

3
5
.
7
5
3
6

3
1
.
5
6
1
0

1
0
9
.
3
2
6
7

3
5
.
7
5
3
8

3
1
.
5
6
1
4

1
0
9
.
3
3
0
7

3
5
.
7
5
4
3

3
1
.
5
6
1
8

1
0
9
.
3
3
5
3

3
5
.
7
5
4
7

3
1
.
5
6
1
5

1
0
9
.
3
3
2
2

3
5
.
7
5
4
4

3
1
.
5
6
1
9

1
0
9
.
3
3
6
5

3
5
.
7
5
4
9

3
1
.
5
6
2
3

1
0
9
.
3
4
1
2

3
5
.
7
5
5
4

3
1
.
5
6
2
8

1
0
9
.
3
4
6
2

3
5
.
7
5
5
9

3
1
.
5
6
2
4

1
0
9
.
3
4
1
8

3
5
.
7
5
5
4

3
1
.
5
6
2
8

1
0
9
.
3
4
6
7

3
5
.
7
5
5
9

3
1
.
5
6
3
3

1
0
9
.
3
5
1
7

3
5
.
7
5
6
5

3
1
.
5
6
3
7

1
0
9
.
3
5
6
9

3
5
.
7
5
7
0

3
1
.
5
6
3
3

1
0
9
.
3
5
2
0

3
5
.
7
5
6
5

3
1
.
5
6
3
8

1
0
9
.
3
5
7
2

3
5
.
7
5
7
1

3
1
.
5
6
4
2

1
0
9
.
3
6
2
4

3
5
.
7
5
7
6

3
1
.
5
6
4
7

1
0
9
.
3
6
7
7

3
5
.
7
5
8
2

C
P

c
a
m
p
u
r
a
n

3
9
.
0
9
8
2

4
1
.
8
9
2
6

4
6
.
6
5
1
7

4
8
.
9
7
9
5

4
5
.
7
2
4
5

4
8
.
4
5
7
0

5
0
.
1
0
7
2

5
1
.
2
4
1
6

4
8
.
6
6
9
5

5
0
.
2
5
0
3

5
1
.
3
4
6
7

5
2
.
1
6
0
8

5
0
.
6
3
9
9

5
1
.
6
3
2
2

5
2
.
3
8
0
8

5
2
.
9
6
8
9

5
2
.
0
0
2
1

5
2
.
6
6
9
6

5
3
.
2
0
1
6

5
3
.
6
3
7
0

5
2
.
9
8
1
6

5
3
.
4
5
6
1

5
3
.
8
4
9
1

5
4
.
1
8
0
4

A
-
3
1

V
I
S
K
O
S
I
T
A
S
G
A
S
,
K
g
/
c
m
j
a
m

K
o
m
p
o
n
e
n

C
2
H

•
2
"
4

H
C
l

6
.
3
3
0
1
E
-
0
4

9
.
4
9
8
7
E
-
0
4

1
.
1
5
3
6
E
-
0
3

6
.
3
2
9
5
E
-
0
4

9
.
4
9
7
7
E
-
0
4

1
.
1
5
3
5
E
-
0
3

6
.
3
2
8
4
E
-
0
4

9
.
4
9
5
8
E
-
0
4

1
.
1
5
3
3
E
-
0
3

6
.
3
2
8
4
E
-
0
4

9
.
4
9
5
8
E
-
0
4

1
.
1
5
3
3
E
-
0
3

6
.
3
2
9
2
E
-
0
4

9
.
4
9
7
2
E
-
0
4

1
.
1
5
3
5
E
-
0
3

6
.
3
2
9
1
E
-
0
4

9
.
4
9
7
0
E
-
0
4

1
.
1
5
3
5
E
-
0
3

C2
H4
CI
2

5
.
9
0
5
3
E
-
0
4

5
.
9
0
4
7
E
-
0
4

5
.
9
0
3
5
E
-
0
4

5
.
9
0
3
5
E
-
0
4

5
.
9
0
4
4
E
-
0
4

5
.
9
0
4
2
E
-
0
4

6
.
3
2
9
3
E
-
0
4

9
.
4
9
7
4
E
-
0
4

1
.
1
5
3
5
E
-
0
3

I
5
.
9
0
4
5
E
-
0
4

6
.
3
2
9
7
E
-
0
4

9
.
4
9
8
0
E
-
0
4

1
.
1
5
3
6
E
-
0
3

5
.
9
0
4
8
E
-
0
4

6
.
3
2
9
7
E
-
0
4

9
.
4
9
8
0
E
-
0
4

1
.
1
5
3
6
E
-
0
3

5
.
9
0
4
9
E
-
0
4

6
.
3
3
0
0
E
-
0
4

9
.
4
9
8
4
E
-
0
4

1
.
1
5
3
6
E
-
0
3

5
.
9
0
5
1
E
-
0
4

6
.
3
3
0
3
E
-
0
4

9
.
4
9
9
0
E
-
0
4

1
.
1
5
3
7
E
-
0
3

5
.
9
0
5
5
E
-
0
4

6
.
3
3
0
8
E
-
0
4

9
.
4
9
9
7
E
-
0
4

1
.
1
5
3
7
E
-
0
3

5
.
9
0
5
9
E
-
0
4

6
.
3
3
0
5
E
-
0
4

9
.
4
9
9
3
E
-
0
4

1
.
1
5
3
7
E
-
0
3

5
.
9
0
5
7
E
-
0
4

6
.
3
3
0
9
E
-
0
4

6
.
3
3
1
3
E
-
0
4

9
.
4
9
9
9
E
-
0
4

6
.
3
3
1
8
E
-
0
4

9
.
5
0
0
6
E
-
0
4

9
.
5
0
1
4
E
-
0
4

1
.
1
5
3
8
E
-
0
3

1
.
1
5
3
8
E
-
0
3

1
.
1
5
3
9
E
-
0
3

5
.
9
0
6
1
E
-
0
4

5
.
9
0
6
5
E
-
0
4

5
.
9
0
7
0
E
-
0
4

6
.
3
3
1
4
E
-
0
4

6
.
3
3
1
8
E
-
0
4

6
.
3
3
2
3
E
-
0
4

6
.
3
3
2
8
E
-
0
4

6
.
3
3
2
3
E
-
0
4

6
.
3
3
2
8
E
-
0
4

9
.
5
0
0
7
E
-
0
4

9
.
5
0
1
5
E
-
0
4

9
.
5
0
2
2
E
-
0
4

9
.
5
0
3
0
E
-
0
4

9
.
5
0
2
3
E
-
0
4

1
.
1
5
3
8
E
-
0
3

1
.
1
5
3
9
E
-
0
3

1
.
1
5
4
0
E
-
0
3

1
.
1
5
4
1
E
-
0
3

9
.
5
0
3
1
E
-
0
4

1
.
1
5
4
0
E
-
0
3

1
.
1
5
4
1
E
-
0
3

5
.
9
0
6
6
E
-
0
4

5
.
9
0
7
0
E
-
0
4

5
.
9
0
7
5
E
-
0
4

5
.
9
0
8
0
E
-
0
4

5
.
9
0
7
5
E
-
0
4

5
.
9
0
8
0
E
-
0
4

6
.
3
3
3
3
E
-
0
4

6
.
3
3
3
8
E
-
0
4

9
.
5
0
3
8
E
-
0
4

9
.
5
0
4
7
E
-
0
4

1
.
1
5
4
2
E
-
0
3

1
.
1
5
4
2
E
-
0
3

5
.
9
0
8
5
E
-
0
4

5
.
9
0
9
0
E
-
0
4

H
,
0

7
.
0
3
6
4
E
-
0
4

7
.
0
3
5
5
E
-
0
4

7
.
0
3
3
7
E
-
0
4

7
.
0
3
3
7
E
-
0
4

7
.
0
3
5
1
E
-
0
4

7
.
0
3
4
9
E
-
0
4

7
.
0
3
5
2
E
-
0
4

7
.
0
3
5
8
E
-
0
4

7
.
0
3
5
8
E
-
0
4

7
.
0
3
6
2
E
-
0
4

7
.
0
3
6
8
E
-
0
4

7
.
0
3
7
5
E
-
0
4

7
.
0
3
7
0
E
-
0
4

7
.
0
3
7
6
E
-
0
4

7
.
0
3
8
3
E
-
0
4

7
.
0
3
9
0
E
-
0
4

7
.
0
3
8
4
E
-
0
4

7
.
0
3
9
1
E
-
0
4

7
.
0
3
9
8
E
-
0
4

7
.
0
4
0
6
E
-
0
4

7
.
0
3
9
9
E
-
0
4

7
.
0
4
0
6
E
-
0
4

7
.
0
4
1
4
E
-
0
4

7
.
0
4
2
1
E
-
0
4

 



5
6
5
.
4
3
5
4

5
6
5
.
4
8
8
3

5
6
5
.
5
4
1
1

5
6
5
.
5
9
3
9

5
6
5
.
5
4
1
1

5
6
5
.
5
9
3
9

5
6
5
.
6
4
6
7

5
6
5
.
6
9
9
5

5
6
5
.
6
4
6
7

5
6
5
.
6
9
9
5

5
6
5
.
7
5
2
3

5
6
5
.
8
0
5
1

5
6
5
.
7
5
2
3

5
6
5
.
8
0
5
1

5
6
5
.
8
5
7
9

5
6
5
.
9
1
0
7

5
6
5
.
8
5
7
9

5
6
5
.
9
1
0
7

5
6
5
.
9
6
3
5

5
6
6
.
0
1
6
3

5
6
5
.
9
6
3
5

5
6
6
.
0
1
6
3

5
6
6
.
0
6
9
1

6
6
.
9
1
8
6

6
6
.
9
2
3
2

6
6
.
9
2
7
8

6
6
.
9
3
2
4

6
6
.
9
2
7
8

6
6
.
9
3
2
4

6
6
.
9
3
7
0

6
6
.
9
4
1
5

6
6
.
9
3
7
0

6
6
.
9
4
1
5

6
6
.
9
4
6
1

6
6
.
9
5
0
7

6
6
.
9
4
6
1

6
6
.
9
5
0
7

6
6
.
9
5
5
3

6
6
.
9
5
9
9

6
6
.
9
5
5
3

6
6
.
9
5
9
9

6
6
.
9
6
4
4

6
6
.
9
6
9
0

6
6
.
9
6
4
4

6
6
.
9
6
9
0

6
6
.
9
7
3
6

5
6
6
.
1
2
1
9

5
6
6
.
0
6
9
1

5
6
6
.
1
2
1
9

5
6
6
.
1
7
4
7

5
6
6
.
2
2
7
5

6
6
.
9
7
8
2

6
6
.
9
7
3
6

6
6
.
9
7
8
2

6
6
.
9
8
2
8

6
6
.
9
8
7
3

2
9
.
5
3
2
0

2
9
.
5
3
2
1

2
9
.
5
3
2
3

2
9
.
5
3
2
4

2
9
.
5
3
2
3

2
9
.
5
3
2
4

2
9
.
5
3
2
6

2
9
.
5
3
2
8

2
9
.
5
3
2
6

2
9
.
5
3
2
8

2
9
.
5
3
2
9

2
9
.
5
3
3
1

2
9
.
5
3
2
9

2
9
.
5
3
3
1

2
9
.
5
3
3
2

2
9
.
5
3
3
4

2
9
.
5
3
3
2

2
9
.
5
3
3
4

2
9
.
5
3
3
5

2
9
.
5
3
3
7

2
9
.
5
3
3
5

2
9
.
5
3
3
7

2
9
.
5
3
3
9

2
9
.
5
3
4
0

2
9
.
5
3
3
9

2
9
.
5
3
4
0

2
9
.
5
3
4
2

2
9
.
5
3
4
3

3
1
.
6
7
6
6

1
1
0
.
5
9
6
2

3
5
.
8
8
9
4

3
1
.
6
7
7
0

1
1
0
.
6
0
1
5

3
5
.
8
9
0
0

3
1
.
6
7
7
5

1
1
0
.
6
0
6
9

3
5
.
8
9
0
6

3
1
.
6
7
8
0

1
1
0
.
6
1
2
2

3
5
.
8
9
1
2

3
1
.
6
7
7
5

1
1
0
.
6
0
6
9

3
5
.
8
9
0
6

3
1
.
6
7
8
0

1
1
0
.
6
1
2
2

3
5
.
8
9
1
2

3
1
.
6
7
8
5

1
1
0
.
6
1
7
6

3
5
.
8
9
1
8

3
1
.
6
7
9
0

1
1
0
.
6
2
2
9

3
5
.
8
9
2
3

3
1
.
6
7
8
5

1
1
0
.
6
1
7
6

3
5
.
8
9
1
8

3
1
.
6
7
9
0

1
1
0
.
6
2
2
9

3
5
.
8
9
2
3

3
1
.
6
7
9
5

1
1
0
.
6
2
8
2

3
5
.
8
9
2
9

3
1
.
6
8
0
0

1
1
0
.
6
3
3
6

3
5
.
8
9
3
5

3
1
.
6
7
9
5

1
1
0
.
6
2
8
2

3
5
.
8
9
2
9

3
1
.
6
8
0
0

1
1
0
.
6
3
3
6

3
5
.
8
9
3
5

3
1
.
6
8
0
5

1
1
0
.
6
3
8
9

3
5
.
8
9
4
1

3
1
.
6
8
1
0

1
1
0
.
6
4
4
2

3
5
.
8
9
4
6

3
1
.
6
8
0
5

1
1
0
.
6
3
8
9

3
5
.
8
9
4
1

3
1
.
6
8
1
0

1
1
0
.
6
4
4
2

3
5
.
8
9
4
6

3
1
.
6
8
1
5

1
1
0
.
6
4
9
6

3
5
.
8
9
5
2

3
1
.
6
8
1
9

1
1
0
.
6
5
4
9

3
5
.
8
9
5
8

3
1
.
6
8
1
5

1
1
0
.
6
4
9
6

3
5
.
8
9
5
2

3
1
.
6
8
1
9

1
1
0
.
6
5
4
9

3
5
.
8
9
5
8

3
1
.
6
8
2
4

1
1
0
.
6
6
0
3

3
5
.
8
9
6
4

3
1
.
6
8
2
9

1
1
0
.
6
6
5
6

3
5
.
8
9
7
0

3
1
.
6
8
2
4

1
1
0
.
6
6
0
3

3
5
.
8
9
6
4

3
1
.
6
8
2
9

1
1
0
.
6
6
5
6

3
5
.
8
9
7
0

3
1
.
6
8
3
4

1
1
0
.
6
7
0
9

3
5
.
8
9
7
5

31
.6
83
9
1
11
0.
67
63

3
5
.
8
9
8
1

5
8
.
4
5
3
3

6
.
4
4
7
3
E
-
0
4

9
.
6
9
1
6
E
-
0
4

1
.
1
7
3
1
E
-
0
3

6
.
0
2
6
7
E
-
0
4

7
.
2
2
0
4
E
-
0
4

5
8
.
4
5
6
3

6
.
4
4
7
8
E
-
0
4

9
.
6
9
2
4
E
-
0
4

1
.
1
7
3
2
E
-
0
3

6
.
0
2
7
2
E
-
0
4

7
.
2
2
1
2
E
-
0
4

5
8
.
4
5
9
4

5
8
.
4
6
2
4

5
8
.
4
5
9
3

6
.
4
4
8
3
E
-
0
4

6
.
4
4
8
8
E
-
0
4

6
.
4
4
8
3
E
-
0
4

9
.
6
9
3
2
E
-
0
4

9
.
6
9
4
0
E
-
0
4

9
.
6
9
3
2
E
-
0
4

1
.
1
7
3
3
E
-
0
3

1
.
1
7
3
4
E
-
0
3

1
.
1
7
3
3
E
-
0
3

6
.
0
2
7
7
E
-
0
4

6
.
0
2
8
2
E
-
0
4

6
.
0
2
7
7
E
-
0
4

7
.
2
2
2
0
E
-
0
4

7
.
2
2
2
7
E
-
0
4

7
.
2
2
2
0
E
-
0
4

5
8
.
4
6
2
4

5
8
.
4
6
5
4

6
.
4
4
8
8
E
-
0
4

5
8
.
4
6
8
4

5
8
.
4
6
5
4

5
8
.
4
6
8
4

5
8
.
4
7
1
4

5
8
.
4
7
4
4

5
8
.
4
7
1
4

5
8
.
4
7
4
4

5
8
.
4
7
7
4

5
8
.
4
8
0
4

6
.
4
4
9
3
E
-
0
4

6
.
4
4
9
7
E
-
0
4

6
.
4
4
9
3
E
-
0
4

6
.
4
4
9
7
E
-
0
4

6
.
4
5
0
2
E
-
0
4

9
.
6
9
4
0
E
-
0
4

9
.
6
9
4
8
E
-
0
4

9
.
6
9
5
6
E
-
0
4

9
.
6
9
4
8
E
-
0
4

9
.
6
9
5
6
E
-
0
4

6
.
4
5
0
7
E
-
0
4

6
.
4
5
0
2
E
-
0
4

6
.
4
5
0
7
E
-
0
4

6
.
4
5
1
2
E
-
0
4

5
8
.
4
7
7
4

5
8
.
4
8
0
4

6
.
4
5
1
7
E
-
0
4

6
.
4
5
1
2
E
-
0
4

5
8
.
4
8
3
4

5
8
.
4
8
6
3

5
8
.
4
8
3
3

5
8
.
4
8
6
3

5
8
.
4
8
9
3

5
8
.
4
9
2
2

5
8
.
4
8
9
3

6
.
4
5
1
7
E
-
0
4

6
.
4
5
2
2
E
-
0
4

6
.
4
5
2
7
E
-
0
4

9
.
6
9
6
5
E
-
0
4

1
.
1
7
3
4
E
-
0
3

1
.
1
7
3
5
E
-
0
3

1
.
1
7
3
5
E
-
0
3

1
.
1
7
3
5
E
-
0
3

1
.
1
7
3
5
E
-
0
3

6
.
0
2
8
2
E
-
0
4

6
.
0
2
8
7
E
-
0
4

6
.
0
2
9
2
E
-
0
4

7
.
2
2
2
7
E
-
0
4

7
.
2
2
3
5
E
-
0
4

6
.
0
2
8
7
E
-
0
4

9
.
6
9
7
3
E
-
0
4

9
.
6
9
6
5
E
-
0
4

9
.
6
9
7
3
E
-
0
4

9
.
6
9
8
1
E
-
0
4

9
.
6
9
8
9
E
-
0
4

9
.
6
9
8
1
E
-
0
4

9
.
6
9
8
9
E
-
0
4

9
.
6
9
9
7
E
-
0
4

6
.
4
5
2
2
E
-
0
4

6
.
4
5
2
7
E
-
0
4

6
.
4
5
3
2
E
-
0
4

6
.
4
5
3
7
E
-
0
4

5
8
.
4
9
2
2

5
8
.
4
9
5
2

5
8
.
4
9
8
1

6
.
4
5
3
2
E
-
0
4

6
.
4
5
3
7
E
-
0
4

6
.
4
5
4
2
E
-
0
4

6
.
4
5
4
7
E
-
0
4

9
.
7
0
0
5
E
-
0
4

1
.
1
7
3
6
E
-
0
3

1
.
1
7
3
7
E
-
0
3

1
.
1
7
3
6
E
-
0
3

1
.
1
7
3
7
E
-
0
3

1
.
1
7
3
8
E
-
0
3

1
.
1
7
3
9
E
-
0
3

1
.
1
7
3
8
E
-
0
3

1
.
1
7
3
9
E
-
0
3

1
.
1
7
4
0
E
-
0
3

6
.
0
2
9
2
E
-
0
4

6
.
0
2
9
7
E
-
0
4

6
.
0
3
0
3
E
-
0
4

6
.
0
2
9
7
E
-
0
4

6
.
0
3
0
3
E
-
0
4

6
.
0
3
0
8
E
-
0
4

6
.
0
3
1
3
E
-
0
4

6
.
0
3
0
8
E
-
0
4

6
.
0
3
1
3
E
-
0
4

7
.
2
2
4
3
E
-
0
4

7
.
2
2
3
5
E
-
0
4

7
.
2
2
4
3
E
-
0
4

7
.
2
2
5
1
E
-
0
4

7
.
2
2
5
9
E
-
0
4

7
.
2
2
5
1
E
-
0
4

7
.
2
2
5
9
E
-
0
4

7
.
2
2
6
6
E
-
0
4

7
.
2
2
7
4
E
-
0
4

7
.
2
2
6
6
E
-
0
4

9
.
6
9
9
7
E
-
0
4

9
.
7
0
0
5
E
-
0
4

9
.
7
0
1
4
E
-
0
4

9
.
7
0
2
2
E
-
0
4

9
.
7
0
1
4
E
-
0
4

9
.
7
0
2
2
E
-
0
4

9
.
7
0
3
0
E
-
0
4

9
.
7
0
3
8
E
-
0
4

1
.
1
7
4
0
E
-
0
3

1
.
1
7
4
0
E
-
0
3

1
.
1
7
4
0
E
-
0
3

1
.
1
7
4
1
E
-
0
3

1
.
1
7
4
2
E
-
0
3

1
.
1
7
4
1
E
-
0
3

1
.
1
7
4
2
E
-
0
3

1
.
1
7
4
3
E
-
0
3

1
.
1
7
4
4
E
-
0
3

6
.
0
3
1
8
E
-
0
4

6
.
0
3
2
3
E
-
0
4

6
.
0
3
1
8
E
-
0
4

6
.
0
3
2
3
E
-
0
4

6
.
0
3
2
8
E
-
0
4

6
.
0
3
3
3
E
-
0
4

6
.
0
3
2
8
E
-
0
4

6
.
0
3
3
3
E
-
0
4

6
.
0
3
3
9
E
-
0
4

7
.
2
2
7
4
E
-
0
4

7
.
2
2
8
2
E
-
0
4

7
.
2
2
9
0
E
-
0
4

7
.
2
2
8
2
E
-
0
4

7
.
2
2
9
0
E
-
0
4

7
.
2
2
9
8
E
-
0
4

7
.
2
3
0
5
E
-
0
4

7
.
2
2
9
8
E
-
0
4

7
.
2
3
0
5
E
-
0
4

7
.
2
3
1
3
E
-
0
4

6.
03
44
E-
04

1
7.
23
21
E-
04

A
-
3
2

 



kJ
/j
am
.c
m2
.K

|j
c
a
m
p
u
r
a
n

U
D

0
.
0
0
0
9

0
.
0
0
9
0
3

0
.
0
0
0
9

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
9

0
.
0
0
9
0
3

C
3
H

•
2
n
4

1
3
9
3
8
.
0
9
9
7
9
4

1
3
9
3
4
.
0
9
4
6
0
3

1
3
9
2
5
.
9
5
9
4
0
8

1
3
9
2
6
.
0
1
1
1
2
8

1
3
9
3
2
.
0
1
4
5
7
5

1
3
9
3
0
.
9
9
2
0
3
0

1
3
9
3
2
.
5
7
2
6
6
1

1
3
9
3
5
.
0
6
4
2
7
1

1
3
9
3
5
.
3
5
7
6
5
5

1
3
9
3
7
.
0
7
5
2
6
1

1
3
9
3
9
.
6
2
5
6
3
5

1
3
9
4
2
.
5
6
3
1
1
8

1
3
9
4
0
.
6
3
6
6
5
3

1
3
9
4
3
.
3
3
9
0
6
4

1
3
9
4
6
.
3
5
5
4
2
2

1
3
9
4
9
.
5
4
5
1
3
4

1
3
9
4
6
.
7
7
2
3
4
4

1
3
9
4
9
.
8
8
0
0
3
9

1
3
9
5
3
.
1
2
3
6
9
6

1
3
9
5
6
.
4
5
1
2
6
1

1
3
9
5
3
.
3
1
6
0
0
9

1
3
9
5
6
.
6
1
1
0
8
0

1
3
9
5
9
.
9
7
1
8
2
2

1
3
9
6
3
.
3
7
6
2
8
7

A
H

r
e
a
k
t
a
n

H
C
l

7
4
5
5
.
3
4
8
3
3
1

7
4
5
3
.
5
5
3
8
6
6

7
4
4
9
.
9
0
8
6
0
2

7
4
4
9
.
9
3
1
7
7
9

7
4
5
2
.
6
2
1
8
8
8

7
4
5
2
.
1
6
3
7
1
3

7
4
5
2
.
8
7
1
9
4
8

7
4
5
3
.
9
8
8
3
2
3

7
4
5
4
.
1
1
9
7
7
2

7
4
5
4
.
8
8
9
3
1
8

7
4
5
6
.
0
3
1
9
2
6

7
4
5
7
.
3
4
7
8
9
8

7
4
5
6
.
4
8
4
8
6
3

7
4
5
7
.
6
9
5
5
0
4

7
4
5
9
.
0
4
6
7
1
7

7
4
6
0
.
4
7
5
5
0
3

7
4
5
9
.
2
3
3
4
7
6

7
4
6
0
.
6
2
5
5
1
3

7
4
6
2
.
0
7
8
3
6
7

7
4
6
3
.
5
6
8
7
1
2

7
4
6
2
.
1
6
4
5
0
2

7
4
6
3
.
6
4
0
2
8
9

7
4
6
5
.
1
4
5
3
9
5

7
4
6
6
.
6
6
9
9
8
5

O
,

7
7
6
3
.
2
5
3
5
7
4

7
7
6
1
.
3
3
3
4
7
0

7
7
5
7
.
4
3
3
0
5
6

7
7
5
7
.
4
5
7
8
5
5

7
7
6
0
.
3
3
6
2
5
0

7
7
5
9
.
8
4
6
0
0
2

7
7
6
0
.
6
0
3
8
1
4

7
7
6
1
.
7
9
8
3
4
4

7
7
6
1
.
9
3
8
9
9
5

7
7
6
2
.
7
6
2
4
2
0

7
7
6
3
.
9
8
5
0
3
6

7
7
6
5
.
3
9
3
1
6
6

7
7
6
4
.
4
6
9
6
9
1

7
7
6
5
.
7
6
5
1
1
7

7
7
6
7
.
2
1
0
9
7
2

7
7
6
8
.
7
3
9
8
4
8

7
7
6
7
.
4
1
0
8
1
3

7
7
6
8
.
9
0
0
3
6
8

7
7
7
0
.
4
5
5
0
1
4

7
7
7
2
.
0
4
9
7
9
4

7
7
7
0
.
5
4
7
1
8
5

7
7
7
2
.
1
2
6
3
8
8

7
7
7
3
.
7
3
6
9
8
0

7
7
7
5
.
3
6
8
4
3
9

13
93
8.
09
97
94

|
74
55
.3
48
33
1

1
77
63
.2
53
57
4

A
-
3
3

de
l
H
p
r
o
d
u
c
t

C2
H4
CI
2

H
,
0

2
4
1
9
0
.
4
0
9
9
5
9

8
8
1
6
.
3
5
7
6
9
9

2
4
1
8
3
.
7
5
8
8
2
3

8
8
1
4
.
1
8
2
5
1
3

2
4
1
7
0
.
2
4
8
8
0
6

8
8
0
9
.
7
6
3
9
3
8

2
4
1
7
0
.
3
3
4
6
9
8

8
8
0
9
.
7
9
2
0
3
1

2
4
1
8
0
.
3
0
4
6
0
8

8
8
1
3
.
0
5
2
8
1
3

2
4
1
7
8
.
6
0
6
4
9
5

8
8
1
2
.
4
9
7
4
3
8

2
4
1
8
1
.
2
3
1
4
0
1

8
8
1
3
.
3
5
5
9
2
3

2
4
1
8
5
.
3
6
9
0
9
5

8
8
1
4
.
7
0
9
1
4
4

2
4
1
8
5
.
8
5
6
3
0
1

8
8
1
4
.
8
6
8
4
8
0

2
4
1
8
8
.
7
0
8
6
0
4

8
8
1
5
.
8
0
1
2
9
6

2
4
1
9
2
.
9
4
3
7
7
2

8
8
1
7
.
1
8
6
3
3
5

2
4
1
9
7
.
8
2
1
6
9
8

8
8
1
8
.
7
8
1
5
3
4

2
4
1
9
4
.
6
2
2
6
5
8

8
8
1
7
.
7
3
5
3
7
6

2
4
1
9
9
.
1
1
0
2
0
4

8
8
1
9
.
2
0
2
8
9
9

2
4
2
0
4
.
1
1
8
9
9
7

8
8
2
0
.
8
4
0
8
3
5

2
4
2
0
9
.
4
1
5
5
5
6

8
8
2
2
.
5
7
2
8
2
2

2
4
2
0
4
.
8
1
1
3
0
6

8
8
2
1
.
0
6
7
2
2
5

2
4
2
0
9
.
9
7
1
6
6
4

8
8
2
2
.
7
5
4
6
6
7

2
4
2
1
5
.
3
5
7
6
8
7

8
8
2
4
.
5
1
5
8
4
9

2
4
2
2
0
.
8
8
2
9
3
1

8
8
2
6
.
3
2
2
4
9
7

2
4
2
1
5
.
6
7
7
0
1
6

8
8
2
4
.
6
2
0
2
6
5

2
4
2
2
1
.
1
4
8
3
0
0

8
8
2
6
.
4
0
9
2
6
6

2
4
2
2
6
.
7
2
8
5
1
8

8
8
2
8
.
2
3
3
8
2
7

2
4
2
3
2
.
3
8
1
2
2
1

8
8
3
0
.
0
8
2
0
2
9

2
4
1
9
0
.
4
0
9
9
5
9

8
8
1
6
.
3
5
7
6
9
9

K
J
/
m
o
l

A
H

r
e
a
k
t
a
n

2
9
1
5
6
.
7
0
1
7
0
0

2
9
1
4
8
.
9
8
1
9
3
9

2
9
1
3
3
.
3
0
1
0
6
7

2
9
1
3
3
.
4
0
0
7
6
2

2
9
1
4
4
.
9
7
2
7
1
3

2
9
1
4
3
.
0
0
1
7
4
6

2
9
1
4
6
.
0
4
8
4
2
2

2
9
1
5
0
.
8
5
0
9
3
8

2
9
1
5
1
.
4
1
6
4
2
2

2
9
1
5
4
.
7
2
6
9
9
9

2
9
1
5
9
.
6
4
2
5
9
7

2
9
1
6
5
.
3
0
4
1
8
2

2
9
1
6
1
.
5
9
1
2
0
8

2
9
1
6
6
.
7
9
9
6
8
6

2
9
1
7
2
.
6
1
3
1
1
2

2
9
1
7
8
.
7
6
0
4
8
5

2
9
1
7
3
.
4
1
6
6
3
3

2
9
1
7
9
.
4
0
5
9
2
1

2
9
1
8
5
.
6
5
7
0
7
7

2
9
1
9
2
.
0
6
9
7
6
7

2
9
1
8
6
.
0
2
7
6
9
7

2
9
1
9
2
.
3
7
7
7
5
7

2
9
1
9
8
.
8
5
4
1
9
7

2
9
2
0
5
.
4
1
4
7
1
1

2
9
1
5
6
.
7
0
1
7
0
0

A
H
p
r
o
d
u
c
t

3
3
0
0
6
.
7
6
7
6
5
8

3
2
9
9
7
.
9
4
1
3
3
6

3
2
9
8
0
.
0
1
2
7
4
4

3
2
9
8
0
.
1
2
6
7
2
9

3
2
9
9
3
.
3
5
7
4
2
2

3
2
9
9
1
.
1
0
3
9
3
3

3
2
9
9
4
.
5
8
7
3
2
4

3
3
0
0
0
.
0
7
8
2
3
9

3
3
0
0
0
.
7
2
4
7
8
1

3
3
0
0
4
.
5
0
9
9
0
1

3
3
0
1
0
.
1
3
0
1
0
7

3
3
0
1
6
.
6
0
3
2
3
1

3
3
0
1
2
.
3
5
8
0
3
4

3
3
0
1
8
.
3
1
3
1
0
2

3
3
0
2
4
.
9
5
9
8
3
2

3
3
0
3
1
.
9
8
8
3
7
8

3
3
0
2
5
.
8
7
8
5
3
1

3
3
0
3
2
.
7
2
6
3
3
1

3
3
0
3
9
.
8
7
3
5
3
5

3
3
0
4
7
.
2
0
5
4
2
8

3
3
0
4
0
.
2
9
7
2
8
1

3
3
0
4
7
.
5
5
7
5
6
5

3
3
0
5
4
.
9
6
2
3
4
5

3
3
0
6
2
.
4
6
3
2
5
0

3
3
0
0
6
.
7
6
7
6
5
8

 



0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

0
.
0
0
0
8

0
.
0
0
9
0
3

1
4
7
6
3
.
5
4
0
3
9
2

1
4
7
6
7
.
0
7
5
1
0
6

1
4
7
7
0
.
6
0
9
9
1
9

1
4
7
7
4
.
1
4
4
8
3
1

1
4
7
7
0
.
6
0
9
6
3
3

1
4
7
7
4
.
1
4
4
5
4
4

1
4
7
7
7
.
6
7
9
5
5
5

1
4
7
8
1
.
2
1
4
6
6
5

1
4
7
7
7
.
6
7
9
2
6
9

1
4
7
8
1
.
2
1
4
3
7
9

1
4
7
8
4
.
7
4
9
5
8
8

1
4
7
8
8
.
2
8
4
8
9
6

1
4
7
8
4
.
7
4
9
3
0
3

1
4
7
8
8
.
2
8
4
6
1
1

1
4
7
9
1
.
8
2
0
0
1
9

1
4
7
9
5
.
3
5
5
5
2
6

1
4
7
9
1
.
8
1
9
7
3
4

1
4
7
9
5
.
3
5
5
2
4
2

1
4
7
9
8
.
8
9
0
8
4
9

1
4
8
0
2
.
4
2
6
5
5
6

1
4
7
9
8
.
8
9
0
5
6
5

1
4
8
0
2
.
4
2
6
2
7
2

1
4
8
0
5
.
9
6
2
0
7
9

1
4
8
0
9
.
4
9
7
9
8
6

1
4
8
0
5
.
9
6
1
7
9
5

1
4
8
0
9
.
4
9
7
7
0
2

1
4
8
1
3
.
0
3
3
7
1
0

7
8
2
2
.
3
6
5
4
2
0

7
8
2
3
.
9
2
5
2
8
2

7
8
2
5
.
4
8
5
0
8
8

7
8
2
7
.
0
4
4
8
4
0

7
8
2
5
.
4
8
4
9
6
2

7
8
2
7
.
0
4
4
7
1
3

7
8
2
8
.
6
0
4
4
1
0

7
8
3
0
.
1
6
4
0
5
2

7
8
2
8
.
6
0
4
2
8
4

7
8
3
0
.
1
6
3
9
2
6

7
8
3
1
.
7
2
3
5
1
3

7
8
3
3
.
2
8
3
0
4
6

7
8
3
1
.
7
2
3
3
8
8

7
8
3
3
.
2
8
2
9
2
0

7
8
3
4
.
8
4
2
3
9
9

7
8
3
6
.
4
0
1
8
2
2

7
8
3
4
.
8
4
2
2
7
3

7
8
3
6
.
4
0
1
6
9
7

7
8
3
7
.
9
6
1
0
6
6

7
8
3
9
.
5
2
0
3
8
1

7
8
3
7
.
9
6
0
9
4
1

7
8
3
9
.
5
2
0
2
5
6

7
8
4
1
.
0
7
9
5
1
7

7
8
4
2
.
6
3
8
7
2
4

7
8
4
1
.
0
7
9
3
9
2

7
8
4
2
.
6
3
8
5
9
9

7
8
4
4
.
1
9
7
7
5
1

8
1
5
6
.
4
4
8
1
9
5

2
5
5
5
7
.
8
6
1
0
7
5

9
2
6
1
.
8
1
4
6
2
9

3
0
7
4
2
.
3
5
4
0
0
7

3
4
8
1
9
.
6
7
5
7
0
4

8
1
5
8
.
1
2
1
3
4
0

2
5
5
6
3
.
7
0
2
8
2
7

9
2
6
3
.
7
1
0
2
9
8

3
0
7
4
9
.
1
2
1
7
2
8

3
4
8
2
7
.
4
1
3
1
2
4

8
1
5
9
.
7
9
4
4
4
3

8
1
6
1
.
4
6
7
5
0
5

8
1
5
9
.
7
9
4
3
0
8

8
1
6
1
.
4
6
7
3
6
9

8
1
6
3
.
1
4
0
3
8
9

8
1
6
4
.
8
1
3
3
6
6

2
5
5
6
9
.
5
4
4
6
2
3

2
5
5
7
5
.
3
8
6
4
6
4

2
5
5
6
9
.
5
4
4
1
4
9

2
5
5
7
5
.
3
8
5
9
9
1

2
5
5
8
1
.
2
2
7
8
7
9

8
1
6
3
.
1
4
0
2
5
3

8
1
6
4
.
8
1
3
2
3
1

8
1
6
6
.
4
8
6
1
6
7

8
1
6
8
.
1
5
9
0
6
2

8
1
6
6
.
4
8
6
0
3
2

8
1
6
8
.
1
5
8
9
2
7

8
1
6
9
.
8
3
1
7
8
0

8
1
7
1
.
5
0
4
5
9
2

8
1
6
9
.
8
3
1
6
4
5

2
5
5
8
7
.
0
6
9
8
1
2

2
5
5
8
1
.
2
2
7
4
0
6

2
5
5
8
7
.
0
6
9
3
3
9

2
5
5
9
2
.
9
1
1
3
1
9

9
2
6
5
.
6
0
5
9
2
0

9
2
6
7
.
5
0
1
4
9
7

9
2
6
5
.
6
0
5
7
6
7

3
0
7
5
5
.
8
8
9
4
5
1

3
0
7
6
2
.
6
5
7
1
7
5

9
2
6
7
.
5
0
1
3
4
3

9
2
6
9
.
3
9
6
8
7
3

9
2
7
1
.
2
9
2
3
5
7

9
2
6
9
.
3
9
6
7
2
0

9
2
7
1
.
2
9
2
2
0
4

2
5
5
9
8
.
7
5
3
3
4
4

2
5
5
9
2
.
9
1
0
8
4
7

2
5
5
9
8
.
7
5
2
8
7
3

2
5
6
0
4
.
5
9
4
9
4
6

2
5
6
1
0
.
4
3
7
0
6
5

8
1
7
1
.
5
0
4
4
5
7

8
1
7
3
.
1
7
7
2
2
8

8
1
7
4
.
8
4
9
9
5
7

8
1
7
3
.
1
7
7
0
9
3

8
1
7
4
.
8
4
9
8
2
2

8
1
7
6
.
5
2
2
5
1
0

8
1
7
8
.
1
9
5
1
5
7

8
1
7
6
.
5
2
2
3
7
6

2
5
6
0
4
.
5
9
4
4
7
5

2
5
6
1
0
.
4
3
6
5
9
5

9
2
7
3
.
1
8
7
6
4
3

9
2
7
5
.
0
8
3
0
3
5

9
2
7
3
.
1
8
7
4
9
0

9
2
7
5
.
0
8
2
8
8
2

3
0
7
5
5
.
8
8
8
9
0
2

3
0
7
6
2
.
6
5
6
6
2
7

3
0
7
6
9
.
4
2
4
3
5
4

3
0
7
7
6
.
1
9
2
0
8
4

3
4
8
3
5
.
1
5
0
5
4
3

3
4
8
4
2
.
8
8
7
9
6
1

3
4
8
3
5
.
1
4
9
9
1
6

3
4
8
4
2
.
8
8
7
3
3
4

3
4
8
5
0
.
6
2
4
7
5
2

3
0
7
6
9
.
4
2
3
8
0
6

3
0
7
7
6
.
1
9
1
5
3
6

3
0
7
8
2
.
9
5
9
2
6
9

3
0
7
8
9
.
7
2
7
0
0
4

3
0
7
8
2
.
9
5
8
7
2
3

9
2
7
6
.
9
7
8
2
2
9

9
2
7
8
.
8
7
3
5
3
0

9
2
7
6
.
9
7
8
0
7
6

2
5
6
1
6
.
2
7
8
7
6
1

2
5
6
2
2
.
1
2
0
9
7
4

2
5
6
1
6
.
2
7
8
2
9
1

2
5
6
2
2
.
1
2
0
5
0
5

2
5
6
2
7
.
9
6
2
7
6
6

2
5
6
3
3
.
8
0
5
0
7
4

8
1
7
8
.
1
9
5
0
2
3

8
1
7
9
.
8
6
7
6
2
8

2
5
6
2
7
.
9
6
2
2
9
7

2
5
6
3
3
.
8
0
4
6
0
6

2
5
6
3
9
.
6
4
6
9
6
3

9
2
7
8
.
8
7
3
3
7
8

9
2
8
0
.
7
6
8
6
3
3

3
0
7
8
9
.
7
2
6
4
5
9

3
0
7
9
6
.
4
9
4
1
9
8

3
0
8
0
3
.
2
6
1
9
4
0

3
0
7
9
6
.
4
9
3
6
5
3

3
4
8
5
8
.
3
6
2
1
6
9

3
4
8
5
0
.
6
2
4
1
2
6

3
4
8
5
8
.
3
6
1
5
4
4

3
4
8
6
6
.
0
9
8
9
6
1

3
4
8
7
3
.
8
3
6
3
7
9

3
4
8
6
6
.
0
9
8
3
3
7

3
4
8
7
3
.
8
3
5
7
5
5

3
4
8
8
1
.
5
7
3
1
7
5

3
4
8
8
9
.
3
1
0
5
9
5

3
0
8
0
3
.
2
6
1
3
9
6

9
2
8
2
.
6
6
3
8
4
4

9
2
8
0
.
7
6
8
4
8
1

9
2
8
2
.
6
6
3
6
9
1

9
2
8
4
.
5
5
8
8
5
6

9
2
8
6
.
4
5
3
9
7
6

9
2
8
4
.
5
5
8
7
0
4

9
2
8
6
.
4
5
3
8
2
4

3
0
8
1
0
.
0
2
9
1
4
3

3
0
8
1
6
.
7
9
6
8
9
3

3
0
8
1
0
.
0
2
8
5
9
9

3
0
8
1
6
.
7
9
6
3
5
0

3
0
8
2
3
.
5
6
4
1
0
6

3
0
8
3
0
.
3
3
1
8
6
6

3
0
8
2
3
.
5
6
3
5
6
3

9
2
8
8
.
3
4
8
8
9
9

3
0
8
3
0
.
3
3
1
3
2
4

3
4
8
8
1
.
5
7
2
5
5
1

3
4
8
8
9
.
3
0
9
9
7
2

3
4
8
9
7
.
0
4
7
3
9
4

3
4
9
0
4
.
7
8
4
8
1
8

3
4
8
9
7
.
0
4
6
7
7
2

3
4
9
0
4
.
7
8
4
1
9
6

3
4
9
1
2
.
5
2
1
6
2
2

3
4
9
2
0
.
2
5
9
0
5
0

3
4
9
1
2
.
5
2
1
0
0
2

3
0
8
3
7
.
0
9
9
0
9
0

3
4
9
2
0
.
2
5
8
4
3
0

3
4
9
2
7
.
9
9
5
8
6
1

A
-
3
4

 



K
l
/
k
m
o
l

A
H

r
e
a
k
t
a
n

A
H

p
r
o
d
u
c
t

P
a
n
a
s
R
e
a
k
s
i

H
a
r
g
a
k

2
9
1
5
6
7
0
1
.
7

3
3
0
0
6
7
6
7
.
7

3
6
1
0
8
6
5
.
9
5
7
8

7
.
0
8
8
7
2
5

2
9
1
4
8
9
8
1
.
9

3
2
9
9
7
9
4
1
.
3

3
6
0
9
7
5
9
.
3
9
6
5

7
.
0
8
0
7
9
1

2
9
1
3
3
3
0
1
.
1

3
2
9
8
0
0
1
2
.
7

3
6
0
7
5
1
1
.
6
7
7
2

7
.
0
6
4
6
9
7

2
9
1
3
3
4
0
0
.
8

3
2
9
8
0
1
2
6
.
7

3
6
0
7
5
2
5
.
9
6
7
6

7
.
0
6
4
7
9
9

2
9
1
4
4
9
7
2
.
7

3
2
9
9
3
3
5
7
.
4

3
6
0
9
1
8
4
.
7
0
8
3

7
.
0
7
6
6
7
4

2
9
1
4
3
0
0
1
.
7

3
2
9
9
1
1
0
3
.
9

3
6
0
8
9
0
2
.
1
8
7
0

7
.
0
7
4
6
5
0

2
9
1
4
6
0
4
8
.
4

3
2
9
9
4
5
8
7
.
3

3
6
0
9
3
3
8
.
9
0
2
0

7
.
0
7
7
7
7
8

2
9
1
5
0
8
5
0
.
9

3
3
0
0
0
0
7
8
.
2

3
6
1
0
0
2
7
.
3
0
1
4

7
.
0
8
2
7
1
2

2
9
1
5
1
4
1
6
.
4

3
3
0
0
0
7
2
4
.
8

3
6
1
0
1
0
8
.
3
5
8
8

7
.
0
8
3
2
9
3

2
9
1
5
4
7
2
7

3
3
0
0
4
5
0
9
.
9

3
6
1
0
5
8
2
.
9
0
1
5

7
.
0
8
6
6
9
5

2
9
1
5
9
6
4
2
.
6

3
3
0
1
0
1
3
0
.
1

3
6
1
1
2
8
7
.
5
1
0
0

7
.
0
9
1
7
4
9

2
9
1
6
5
3
0
4
.
2

3
3
0
1
6
6
0
3
.
2

3
6
1
2
0
9
9
.
0
4
9
2

7
.
0
9
7
5
7
4

2
9
1
6
1
5
9
1
.
2

3
3
0
1
2
3
5
8

3
6
1
1
5
6
6
.
8
2
6
5

7
.
0
9
3
7
5
4

2
9
1
6
6
7
9
9
.
7

3
3
0
1
8
3
1
3
.
1

3
6
1
2
3
1
3
.
4
1
6
6

7
.
0
9
9
1
1
3

2
9
1
7
2
6
1
3
.
1

3
3
0
2
4
9
5
9
.
8

3
6
1
3
1
4
6
.
7
2
0
5

7
.
1
0
5
0
9
9

2
9
1
7
8
7
6
0
.
5

3
3
0
3
1
9
8
8
.
4

3
6
1
4
0
2
7
.
8
9
2
7

7
.
1
1
1
4
3
3

2
9
1
7
3
4
1
6
.
6

3
3
0
2
5
8
7
8
.
5

3
6
1
3
2
6
1
.
8
9
8
3

7
.
1
0
5
9
2
7

2
9
1
7
9
4
0
5
.
9

3
3
0
3
2
7
2
6
.
3

3
6
1
4
1
2
0
.
4
1
0
2

7
.
1
1
2
0
9
8

2
9
1
8
5
6
5
7
.
1

3
3
0
3
9
8
7
3
.
5

3
6
1
5
0
1
6
.
4
5
8
4

7
.
1
1
8
5
4
4

2
9
1
9
2
0
6
9
.
8

3
3
0
4
7
2
0
5
.
4

3
6
1
5
9
3
5
.
6
6
0
7

7
.
1
2
5
1
6
0

2
9
1
8
6
0
2
7
.
7

3
3
0
4
0
2
9
7
.
3

3
6
1
5
0
6
9
.
5
8
3
5

7
.
1
1
8
9
2
6

2
9
1
9
2
3
7
7
.
8

3
3
0
4
7
5
5
7
.
6

3
6
1
5
9
7
9
.
8
0
8
3

7
.
1
2
5
4
7
8

2
9
1
9
8
8
5
4
.
2

3
3
0
5
4
9
6
2
.
3

3
6
1
6
9
0
8
.
1
4
8
3

7
.
1
3
2
1
6
6

2
9
2
0
5
4
1
4
.
7

3
3
0
6
2
4
6
3
.
2

3
6
1
7
8
4
8
.
5
3
9
1

7
.
1
3
8
9
4
5

CA
=C
An
(l
-X
A)

rA
=k
G,
Ca
2=
kC
An
2(
l-
X^
(M
-2
X.
y

K
e
c
.

R
e
a
k
s
i

D
e
n
s
i
t
a
s

G
a
s

C
A

0
.
0
2
9
8
4
1
2
2
3

0
.
0
2
5
2
5

0
.
0
2
6
5
7
0
9
1
9

0
.
0
1
7
8
0
5
1

0
.
0
1
8
0
2
4
2
7
2

0
.
0
0
5
5
4
5
1

0
.
0
1
4
1
0
0
4
4
6

0
.
0
0
2
6
5
4
9

0
.
0
1
9
6
3
7
0
0
3

0
.
0
0
7
1
8
2
9

0
.
0
1
4
9
7
1
6
9
5

0
.
0
0
3
1
8
2
4

0
.
0
1
2
2
6
0
5
8
1

0
.
0
0
1
7
4
8
5

0
.
0
1
0
4
4
1
6
3
5

0
.
0
0
1
0
8
0
8

0
.
0
1
4
6
2
1
7
9
7

0
.
0
0
2
9
6
8
1

0
.
0
1
2
0
3
2
7
6
4

0
.
0
0
1
6
5
4
9

0
.
0
1
0
2
7
8
5
8
0

0
.
0
0
1
0
3
2
3

0
.
0
0
8
9
9
7
6
6
4

0
.
0
0
0
6
9
3

0
.
0
1
1
4
0
7
9
3
3

0
.
0
0
1
4
1
1
7

0
.
0
0
9
8
2
9
6
2
8

0
.
0
0
0
9
0
3
8

0
.
0
0
8
6
5
6
9
4
9

0
.
0
0
0
6
1
7
9

0
.
0
0
7
7
4
6
6
1
6

0
.
0
0
0
4
4
3
1

0
.
0
0
9
2
4
9
9
5
8

0
.
0
0
0
7
5
3
8

0
.
0
0
8
2
1
0
5
1
4

0
.
0
0
0
5
2
7
7

0
.
0
0
7
3
9
0
8
4
4

0
.
0
0
0
3
8
5
2

0
.
0
0
6
7
2
6
0
6
1

0
.
0
0
0
2
9
0
6

0
.
0
0
7
7
3
0
1
4
7

0
.
0
0
0
4
4
0
8

0
.
0
0
7
0
0
2
8
8
5

0
.
0
0
0
3
2
8

0
.
0
0
6
4
0
5
4
8
0

0
.
0
0
0
2
5
1
3

0
.
0
0
5
9
0
5
1
8
6

0
.
0
0
0
1
9
7
1

A
-
3
5

1
.
4
7
5
5
5
5

1
.
5
3
1
0
8
6

1
.
6
8
4
8
3
2

1
.
7
5
9
8
0
6

1
.
6
5
4
6
0
0

1
.
7
4
2
6
5
8

1
.
7
9
5
6
9
7

1
.
8
3
2
0
6
0

1
.
7
4
9
2
2
0

1
.
8
0
0
0
0
6

1
.
8
3
5
1
3
4

1
.
8
6
1
1
4
3

1
.
8
1
2
3
1
3

1
.
8
4
4
0
7
4

1
.
8
6
7
9
6
5

1
.
8
8
6
6
7
3

1
.
8
5
5
7
4
8

1
.
8
7
7
0
1
6

1
.
8
9
3
9
1
2

1
.
9
0
7
6
8
8

1
.
8
8
6
8
2
1

1
.
9
0
1
8
5
9

1
.
9
1
4
2
6
5

1
.
9
2
4
6
8
3

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

f
k

4
.
2
0
6
0

C
p
c
o
o
l
e
r

0
.
9
9
3
2
6

4
.
0
8
1
7

3
.
9
8
2
3

0
.
9
9
3
2
8

0
.
9
9
3
3
6

0
.
9
9
3
4
4

3
.
9
3
4
0

4
.
0
0
2
0

0
.
9
9
3
4

3
.
9
4
5
2

3
.
9
1
1
0

3
.
8
8
7
6

3
.
9
4
1
0

3
.
9
0
8
3

3
.
8
8
5
7

3
.
8
6
9
0

3
.
9
0
0
5

3
.
8
8
0
0

3
.
8
6
4
7

3
.
8
5
2
7

3
.
8
7
2
6

3
.
8
5
8
9

3
.
8
4
8
1

3
.
8
3
9
3

3
.
8
5
2
7

3
.
8
4
3
0

3
.
8
3
5
1

3
.
8
2
8
4

0
.
9
9
3
4
8

0
.
9
9
3
5
6

0
.
9
9
3
6
4

0
.
9
9
3
5
6

0
.
9
9
3
6
4

0
.
9
9
3
7
3

0
.
9
9
3
8
1

0
.
9
9
3
7
3

0
.
9
9
3
8
1

0
.
9
9
3
8
9

0
.
9
9
3
9
7

0
.
9
9
3
8
9

0
.
9
9
3
9
7

0
.
9
9
4
0
5

0
.
9
9
4
1
3

0
.
9
9
4
0
5

0
.
9
9
4
1
3

0
.
9
9
4
2
1

0
.
9
9
4
2
9

 



3
0
7
4
2
3
5
4

3
4
8
1
9
6
7
5
.
7

3
8
3
8
1
2
1
.
6
9
7
3

3
0
7
4
9
1
2
1
.
7

3
4
8
2
7
4
1
3
.
1

3
8
3
9
0
9
1
.
3
9
6
2

3
0
7
5
5
8
8
9
.
5

3
4
8
3
5
1
5
0
.
5

3
8
4
0
0
6
1
.
0
9
2
3

3
0
7
6
2
6
5
7
.
2

3
4
8
4
2
8
8
8

3
8
4
1
0
3
0
.
7
8
5
5

3
0
7
5
5
8
8
8
.
9

3
4
8
3
5
1
4
9
.
9

3
8
4
0
0
6
1
.
0
1
3
6

3
0
7
6
2
6
5
6
.
6

3
4
8
4
2
8
8
7
.
3

3
8
4
1
0
3
0
.
7
0
7
0

3
0
7
6
9
4
2
4
.
4

3
4
8
5
0
6
2
4
.
8

3
8
4
2
0
0
0
.
3
9
7
6

3
0
7
7
6
1
9
2
.
1

3
4
8
5
8
3
6
2
.
2

3
8
4
2
9
7
0
.
0
8
5
5

3
0
7
6
9
4
2
3
.
8

3
4
8
5
0
6
2
4
.
1

3
8
4
2
0
0
0
.
3
1
9
1

3
0
7
7
6
1
9
1
.
5

3
4
8
5
8
3
6
1
.
5

3
8
4
2
9
7
0
.
0
0
7
1

3
0
7
8
2
9
5
9
.
3

3
4
8
6
6
0
9
9

3
8
4
3
9
3
9
.
6
9
2
5

3
0
7
8
9
7
2
7

3
4
8
7
3
8
3
6
.
4

3
8
4
4
9
0
9
.
3
7
5
1

3
0
7
8
2
9
5
8
.
7

3
4
8
6
6
0
9
8
.
3

3
8
4
3
9
3
9
.
6
1
4
2

3
0
7
8
9
7
2
6
.
5

3
4
8
7
3
8
3
5
.
8

3
8
4
4
9
0
9
.
2
9
6
9

3
0
7
9
6
4
9
4
.
2

3
4
8
8
1
5
7
3
.
2

3
8
4
5
8
7
8
.
9
7
7
1

3
0
8
0
3
2
6
1
.
9

3
4
8
8
9
3
1
0
.
6

3
8
4
6
8
4
8
.
6
5
4
6

3
0
7
9
6
4
9
3
.
7

3
4
8
8
1
5
7
2
.
6

3
8
4
5
8
7
8
.
8
9
8
9

3
0
8
0
3
2
6
1
.
4

3
4
8
8
9
3
1
0

3
8
4
6
8
4
8
.
5
7
6
6

3
0
8
1
0
0
2
9
.
1

3
4
8
9
7
0
4
7
.
4

3
8
4
7
8
1
8
.
2
5
1
7

3
0
8
1
6
7
9
6
.
9

3
4
9
0
4
7
8
4
.
8

3
8
4
8
7
8
7
.
9
2
4
2

3
0
8
1
0
0
2
8
.
6

3
4
8
9
7
0
4
6
.
8

3
8
4
7
8
1
8
.
1
7
3
7

3
0
8
1
6
7
9
6
.
4

3
4
9
0
4
7
8
4
.
2

3
8
4
8
7
8
7
.
8
4
6
3

3
0
8
2
3
5
6
4
.
1

3
4
9
1
2
5
2
1
.
6

3
8
4
9
7
5
7
.
5
1
6
5

3
0
8
3
0
3
3
1
.
9

3
4
9
2
0
2
5
9
.
1

3
8
5
0
7
2
7
.
1
8
4
1

3
0
8
2
3
5
6
3
.
6

3
4
9
1
2
5
2
1

3
8
4
9
7
5
7
.
4
3
8
7

3
0
8
3
0
3
3
1
.
3

3
4
9
2
0
2
5
8
.
4

3
8
5
0
7
2
7
.
1
0
6
4

3
0
8
3
7
0
9
9
.
1

3
4
9
2
7
9
9
5
.
9

3
8
5
1
6
9
6
.
7
7
1
7

3
0
8
4
3
8
6
6
.
9

3
4
9
3
5
7
3
3
.
3

3
8
5
2
6
6
6
.
4
3
4
6

8
.
8
6
7
0
6
6

0
.
0
0
0
3
1
0
7
4
4

3
.
5
6
6
E
-
0
8

8
.
8
7
5
3
1
4

0
.
0
0
0
3
0
9
2
8
0

3
.
5
2
E
-
0
8

8
.
8
8
3
5
6
8

0
.
0
0
0
3
0
7
8
2
8

3
.
4
7
3
E
-
0
8

8
.
8
9
1
8
2
8

0
.
0
0
0
3
0
6
3
8
9

3
.
4
2
8
E
-
0
8

8
.
8
8
3
5
6
8

0
.
0
0
0
3
0
7
8
5
3

3
.
4
7
4
E
-
0
8

8
.
8
9
1
8
2
7

0
.
0
0
0
3
0
6
4
1
4

3
.
4
2
9
E
-
0
8

8
.
9
0
0
0
9
3

0
.
0
0
0
3
0
4
9
8
6

3
.
3
8
4
E
-
0
8

8
.
9
0
8
3
6
4

0
.
0
0
0
3
0
3
5
7
1

3
.
3
4
1
E
-
0
8

8
.
9
0
0
0
9
2

0
.
0
0
0
3
0
5
0
1
0

3
.
3
8
5
E
-
0
8

8
.
9
0
8
3
6
3

0
.
0
0
0
3
0
3
5
9
5

3
.
3
4
1
E
-
0
8

8
.
9
1
6
6
4
0

0
.
0
0
0
3
0
2
1
9
1

3
.
2
9
8
E
-
0
8

8
.
9
2
4
9
2
3

0
.
0
0
0
3
0
0
7
9
9

3
.
2
5
6
E
-
0
8

8
.
9
1
6
6
3
9

0
.
0
0
0
3
0
2
2
1
4

3
.
2
9
9
E
-
0
8

8
.
9
2
4
9
2
2

0
.
0
0
0
3
0
0
8
2
2

3
.
2
5
7
E
-
0
8

8
.
9
3
3
2
1
1

0
.
0
0
0
2
9
9
4
4
1

3
.
2
1
5
E
-
0
8

8
.
9
4
1
5
0
5

0
.
0
0
0
2
9
8
0
7
2

3
.
1
7
4
E
-
0
8

8
.
9
3
3
2
1
0

0
.
0
0
0
2
9
9
4
6
4

3
.
2
1
6
E
-
0
8

8
.
9
4
1
5
0
5

8
.
9
4
9
8
0
5

8
.
9
5
8
1
1
1

8
.
9
4
9
8
0
4

8
.
9
5
8
1
1
0

8
.
9
6
6
4
2
2

8
.
9
7
4
7
4
0

8
.
9
6
6
4
2
2

8
.
9
7
4
7
3
9

8
.
9
8
3
0
6
3

8
.
9
9
1
3
9
2

0
.
0
0
0
2
9
8
0
9
4

0
.
0
0
0
2
9
6
7
3
6

0
.
0
0
0
2
9
5
3
8
9

0
.
0
0
0
2
9
6
7
5
8

0
.
0
0
0
2
9
5
4
1
1

0
.
0
0
0
2
9
4
0
7
4

0
.
0
0
0
2
9
2
7
4
9

0
.
0
0
0
2
9
4
0
9
6

0
.
0
0
0
2
9
2
7
7
0

0
.
0
0
0
2
9
1
4
5
5

0
.
0
0
0
2
9
0
1
5
0

3
.
1
7
5
E
-
0
8

3
.
1
3
4
E
-
0
8

3
.
0
9
5
E
-
0
8

3
.
1
3
5
E
-
0
8

3
.
0
9
6
E
-
0
8

3
.
0
5
7
E
-
0
8

3
.
0
1
8
E
-
0
8

3
.
0
5
7
E
-
0
8

3
.
0
1
9
E
-
0
8

2
.
9
8
1
E
-
0
8

2
.
9
4
4
E
-
0
8

A
-
3
6

2
.
0
0
3
5
3
6

2
.
0
0
3
3
8
1

2
.
0
0
3
2
2
5

2
.
0
0
3
0
7
0

2
.
0
0
3
2
2
5

2
.
0
0
3
0
6
9

2
.
0
0
2
9
1
4

2
.
0
0
2
7
5
8

2
.
0
0
2
9
1
3

2
.
0
0
2
7
5
7

2
.
0
0
2
6
0
1

2
.
0
0
2
4
4
5

2
.
0
0
2
6
0
1

2
.
0
0
2
4
4
4

2
.
0
0
2
2
8
8

2
.
0
0
2
1
3
1

2
.
0
0
2
2
8
7

2
.
0
0
2
1
3
0

2
.
0
0
1
9
7
3

2
.
0
0
1
8
1
6

2
.
0
0
1
9
7
3

2
.
0
0
1
8
1
6

2
.
0
0
1
6
5
8

2
.
0
0
1
5
0
1

2
.
0
0
1
6
5
8

2
.
0
0
1
5
0
0

2
.
0
0
1
3
4
3

2
.
0
0
1
1
8
5

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

8
.
8
1
3
8

3
.
7
9
2
2

1
.
0
1
2
5
4

3
.
7
9
2
4

1
.
0
1
2
6
1

3
.
7
9
2
6

1
.
0
1
2
6
9

3
.
7
9
2
7

1
.
0
1
2
7
7

1
.
0
1
2
6
9

1
.
0
1
2
7
7

1
.
0
1
2
8
5

1
.
0
1
2
9
3

1
.
0
1
2
8
5

1
.
0
1
2
9
3

3
.
7
9
2
6

3
.
7
9
2
7

3
.
7
9
2
9

3
.
7
9
3
1

3
.
7
9
2
9

3
.
7
9
3
1

3
.
7
9
3
2

3
.
7
9
3
4

3
.
7
9
3
2

3
.
7
9
3
4

3
.
7
9
3
6

3
.
7
9
3
7

3
.
7
9
3
6

3
.
7
9
3
7

3
.
7
9
3
9

3
.
7
9
4
1

3
.
7
9
3
9

3
.
7
9
4
1

3
.
7
9
4
2

3
.
7
9
4
4

3
.
7
9
4
2

3
.
7
9
4
4

3
.
7
9
4
6

3
.
7
9
4
7

1
.
0
1
3
0
1

1
.
0
1
3
0
9

1
.
0
1
3
0
1

1
.
0
1
3
0
9

1
.
0
1
3
1
7

1
.
0
1
3
2
5

1
.
0
1
3
1
7

1
.
0
1
3
2
5

1
.
0
1
3
3
3

1
.
0
1
3
4
1

1
.
0
1
3
3
3

1
.
0
1
3
4
1

1
.
0
1
3
4
9

1
.
0
1
3
5
7

1
.
0
1
3
4
9

1
.
0
1
3
5
7

1
.
0
1
3
6
5

1
.
0
1
3
7
3

 



d
x
/
d
z

d
T
/
d
z

d
T
c
/
d
z

d
P
/
d
z

F
l

F
2

F
3

F
4

2
.
1
9
1
8
0
3

-
1
.
2
1
6
7
6
2

0
.
3
4
7
0
5
7

-
3
.
4
6
5
0
1
E
-
0
5

1
.
7
3
5
7
8
2

-
0
.
7
4
9
0
1
3

0
.
3
4
6
9
0
1

-
3
.
2
4
0
6
7
E
-
0
5

0
.
7
9
6
9
1
0

0
.
0
0
4
7
6
2

0
.
3
4
6
5
2
9

-
2
.
8
7
3
2
5
E
-
0
5

0
.
4
8
7
7
1
5

0
.
1
7
6
5
7
7

0
.
3
4
6
3
9
4

-
2
.
7
1
7
4
4
E
-
0
5

0
.
9
4
7
5
0
1

-
0
.
0
9
4
1
4
4

0
.
3
4
6
6
4
0

-
2
.
9
4
0
1
9
E
-
0
5

0
.
5
5
0
6
1
4

0
.
1
4
5
5
2
5

0
.
3
4
6
4
7
4

-
2
.
7
5
1
9
8
E
-
0
5

0
.
3
6
9
4
1
9

0
.
2
2
9
3
8
7

0
.
3
4
6
3
8
3

-
2
.
6
4
7
5
6
E
-
0
5

0
.
2
6
8
1
2
5

0
.
2
6
7
6
5
2

0
.
3
4
6
3
1
8

-
2
.
5
7
9
4
9
E
-
0
5

0
.
5
2
5
8
2
0

0
.
1
5
8
1
2
2

0
.
3
4
6
4
6
3

-
2
.
7
3
8
7
9
E
-
0
5

0
.
3
5
6
2
6
6

0
.
2
3
4
7
7
5

0
.
3
4
6
3
7
6

-
2
.
6
3
9
4
2
E
-
0
5

0
.
2
6
0
1
4
8

0
.
2
7
0
3
9
6

0
.
3
4
6
3
1
2

-
2
.
5
7
3
9
2
E
-
0
5

0
.
1
9
9
5
1
2

0
.
2
8
9
4
2
5

0
.
3
4
6
2
6
0

-
2
.
5
2
7
0
4
E
-
0
5

0
.
3
2
0
5
4
6

0
.
2
4
8
7
5
3

0
.
3
4
6
3
4
2

-
2
.
6
1
6
2
3
E
-
0
5

0
.
2
3
8
1
6
5

0
.
2
7
7
6
3
5

0
.
3
4
6
2
8
3

-
2
.
5
5
7
7
E
-
0
5

0
.
1
8
4
8
8
4

0
.
1
4
8
1
7
7

0
.
2
9
3
5
7
3

0
.
3
0
3
1
1
6

0
.
3
4
6
2
3
3

0
.
3
4
6
1
8
8

-
2
.
5
1
4
9
9
E
-
0
5

-
2
.
4
8
2
3
2
E
-
0
5

0
.
2
1
1
1
0
6

0
.
2
8
6
0
2
2

0
.
3
4
6
2
4
5

-
2
.
5
3
6
7
2
E
-
0
5

0
.
1
6
6
4
7
1

0
.
1
3
5
0
1
4

0
.
2
9
8
5
1
7

0
.
3
0
6
2
1
9

0
.
3
4
6
1
9
8

0
.
3
4
6
1
5
5

-
2
.
4
9
9
1
3
E
-
0
5

-
2
.
4
6
9
8
8
E
-
0
5

0
.
1
1
1
9
2
2

0
.
3
1
1
2
1
9

0
.
3
4
6
1
1
4

-
2
.
4
4
6
4
3
E
-
0
5

0
.
1
4
7
7
0
3

0
.
1
2
1
3
3
0

0
.
3
0
3
2
2
7

0
.
3
0
9
2
5
0

0
.
3
4
6
1
6
0

0
.
3
4
6
1
1
8

-
2
.
4
8
2
1
2
E
-
0
5

-
2
.
4
5
6
3
3
E
-
0
5

0
.
1
0
1
6
0
7

0
.
3
1
3
2
5
2

0
.
3
4
6
0
7
9

-
2
.
4
3
5
3
7
E
-
0
5

2
.
1
9
1
8
0
3

-
1
.
2
1
6
7
6
2

0
.
3
4
7
0
5
7

-
3
.
4
6
5
0
1
E
-
0
5

R
u
n
g
e
k
u
t
t
a

0
.
2
1
9
1
8
0

-
0
.
1
2
1
6
7
6

0
.
5
7
2
8
0
8

-
0
.
2
4
7
1
7
4

0
.
2
6
2
9
8
0

0
.
0
0
1
5
7
2

0
.
1
6
0
9
4
6

0
.
0
5
8
2
7
0

0
.
3
1
2
6
7
5

-
0
.
0
3
1
0
6
7

0
.
1
8
1
7
0
3

0
.
0
4
8
0
2
3

0
.
1
2
1
9
0
8

0
.
0
7
5
6
9
8

0
.
0
8
8
4
8
1

0
.
0
8
8
3
2
5

0
.
1
7
3
5
2
1

0
.
0
5
2
1
8
0

0
.
1
1
7
5
6
8

0
.
0
7
7
4
7
6

0
.
0
8
5
8
4
9

0
.
0
8
9
2
3
1

0
.
0
6
5
8
3
9

0
.
0
9
5
5
1
0

0
.
1
0
5
7
8
0

0
.
0
8
2
0
8
8

0
.
0
7
8
5
9
5

0
.
0
9
1
6
2
0

0
.
0
6
1
0
1
2

0
.
0
9
6
8
7
9

0
.
0
4
8
8
9
8

0
.
1
0
0
0
2
8

0
.
0
6
9
6
6
5

0
.
0
9
4
3
8
7

0
.
0
5
4
9
3
5

0
.
0
9
8
5
1
1

0
.
0
4
4
5
5
5

0
.
1
0
1
0
5
2

0
.
0
3
6
9
3
4

0
.
1
0
2
7
0
2

0
.
0
4
8
7
4
2

0
.
1
0
0
0
6
5

0
.
0
4
0
0
3
9

0
.
1
0
2
0
5
2

0
.
0
3
3
5
3
0

0
.
1
0
3
3
7
3

0
.
2
1
9
1
8
0

-
0
.
1
2
1
6
7
6

A
-
3
7

M

0
.
0
3
4
7
0
6

0
.
1
1
4
4
7
7

0
.
1
1
4
3
5
5

0
.
1
1
4
3
1
0

0
.
1
1
4
3
9
1

0
.
1
1
4
3
3
6

0
.
1
1
4
3
0
6

0
.
1
1
4
2
8
5

0
.
1
1
4
3
3
3

0
.
1
1
4
3
0
4

0
.
1
1
4
2
8
3

0
.
1
1
4
2
6
6

0
.
1
1
4
2
9
3

0
.
1
1
4
2
7
3

0
.
1
1
4
2
5
7

0
.
1
1
4
2
4
2

0
.
1
1
4
2
6
1

0
.
1
1
4
2
4
5

0
.
1
1
4
2
3
1

0
.
1
1
4
2
1
8

0
.
1
1
4
2
3
3

0
.
1
1
4
2
1
9

0
.
1
1
4
2
0
6

0
.
0
3
4
7
0
6

N

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
3

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
2

-
0
.
0
0
0
0
0
3

 



0
.
0
0
0
2
9
7

0
.
3
2
0
1
1
7

0
.
3
3
8
3
8
7

-
2
.
3
0
0
8
5
E
-
0
5

0
.
0
0
0
0
9
8

0
.
1
0
5
6
3
9

0
.
1
1
1
6
6
8

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
9
5

0
.
3
2
0
1
0
4

0
.
3
3
8
3
5
4

-
2
.
3
0
1
1
3
E
-
0
5

0
.
0
0
0
0
9
7

0
.
1
0
5
6
3
4

0
.
1
1
1
6
5
7

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
9
2

0
.
3
2
0
0
9
1

0
.
3
3
8
3
2
2

-
2
.
3
0
1
4
1
E
-
0
5

0
.
0
0
0
0
9
6

0
.
1
0
5
6
3
0

0
.
1
1
1
6
4
6

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
9
0

0
.
3
2
0
0
7
8

0
.
3
3
8
2
9
0

-
2
.
3
0
1
6
9
E
-
0
5

0
.
0
0
0
0
9
6

0
.
1
0
5
6
2
6

0
.
1
1
1
6
3
6

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
9
2

0
.
3
2
0
0
9
1

0
.
3
3
8
3
2
2

-
2
.
3
0
1
4
1
E
-
0
5

0
.
0
0
0
0
9
6

0
.
1
0
5
6
3
0

0
.
1
1
1
6
4
6

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
9
0

0
.
3
2
0
0
7
8

0
.
3
3
8
2
9
0

-
2
.
3
0
1
6
9
E
-
0
5

0
.
0
0
0
0
9
6

0
.
1
0
5
6
2
6

0
.
1
1
1
6
3
6

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
7

0
.
3
2
0
0
6
5

0
.
3
3
8
2
5
8

-
2
.
3
0
1
9
7
E
-
0
5

0
.
0
0
0
0
9
5

0
.
1
0
5
6
2
1

0
.
1
1
1
6
2
5

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
5

0
.
3
2
0
0
5
2

0
.
3
3
8
2
2
6

-
2
.
3
0
2
2
5
E
-
0
5

0
.
0
0
0
0
9
4

0
.
1
0
5
6
1
7

0
.
1
1
1
6
1
5

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
7

0
.
3
2
0
0
6
5

0
.
3
3
8
2
5
8

-
2
.
3
0
1
9
7
E
-
0
5

0
.
0
0
0
0
9
5

0
.
1
0
5
6
2
1

0
.
1
1
1
6
2
5

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
5

0
.
3
2
0
0
5
2

0
.
3
3
8
2
2
6

-
2
.
3
0
2
2
5
E
-
0
5

0
.
0
0
0
0
9
4

0
.
1
0
5
6
1
7

0
.
1
1
1
6
1
5

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
3

0
.
3
2
0
0
3
9

0
.
3
3
8
1
9
4

-
2
.
3
0
2
5
3
E
-
0
5

0
.
0
0
0
0
9
3

0
.
1
0
5
6
1
3

0
.
1
1
1
6
0
4

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
0

0
.
3
2
0
0
2
6

0
.
3
3
8
1
6
2

-
2
.
3
0
2
8
1
E
-
0
5

0
.
0
0
0
0
9
3

0
.
1
0
5
6
0
9

0
.
1
1
1
5
9
3

-
0
0
0
0
0
0
2

0
.
0
0
0
2
8
3

0
.
3
2
0
0
3
9

0
.
3
3
8
1
9
4

-
2
.
3
0
2
5
3
E
-
0
5

0
.
0
0
0
0
9
3

0
.
1
0
5
6
1
3

0
.
1
1
1
6
0
4

-
0
.
0
0
0
0
0
2

0
.
0
0
0
2
8
0

0
.
3
2
0
0
2
6

0
.
3
3
8
1
6
2

-
2
.
3
0
2
8
1
E
-
0
5

0
.
0
0
0
0
9
3

0
.
1
0
5
6
0
9

0
.
1
1
1
5
9
3

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
8

0
.
3
2
0
0
1
3

0
.
3
3
8
1
3
0

-
2
.
3
0
3
1
E
-
0
5

0
.
0
0
0
0
9
2

0
.
1
0
5
6
0
4

0
.
1
1
1
5
8
3

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
6

0
.
3
2
0
0
0
0

0
.
3
3
8
0
9
8

-
2
.
3
0
3
3
8
E
-
0
5

0
.
0
0
0
0
9
1

0
.
1
0
5
6
0
0

0
.
1
1
1
5
7
2

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
8

0
.
3
2
0
0
1
3

0
.
3
3
8
1
3
0

-
2
.
3
0
3
1
E
-
0
5

0
.
0
0
0
0
9
2

0
.
1
0
5
6
0
4

0
.
1
1
1
5
8
3

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
6

0
.
3
2
0
0
0
0

0
.
3
3
8
0
9
8

-
2
.
3
0
3
3
8
E
-
0
5

0
.
0
0
0
0
9
1

0
.
1
0
5
6
0
0

0
.
1
1
1
5
7
2

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
4

0
.
3
1
9
9
8
8

0
.
3
3
8
0
6
6

-
2
.
3
0
3
6
6
E
-
0
5

0
.
0
0
0
0
9
0

0
.
1
0
5
5
9
6

0
.
1
1
1
5
6
2

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
1

0
.
3
1
9
9
7
5

0
.
3
3
8
0
3
4

-
2
.
3
0
3
9
4
E
-
0
5

0
.
0
0
0
0
9
0

0
.
1
0
5
5
9
2

0
.
1
1
1
5
5
1

-
0
o
o
o
o
o
?

0
.
0
0
0
2
7
4

0
.
3
1
9
9
8
8

0
.
3
3
8
0
6
6

-
2
.
3
0
3
6
6
E
-
0
5

0
.
0
0
0
0
9
0

0
.
1
0
5
5
9
6

0
.
1
1
1
5
6
2

-
0
0
0
0
0
0
2

0
.
0
0
0
2
7
1

0
.
3
1
9
9
7
5

0
.
3
3
8
0
3
4

-
2
.
3
0
3
9
5
E
-
0
5

0
.
0
0
0
0
9
0

0
.
1
0
5
5
9
2

0
.
1
1
1
5
5
1

-
0
0
0
0
0
0
?

0
.
0
0
0
2
6
9

0
.
3
1
9
9
6
2

0
.
3
3
8
0
0
2

-
2
.
3
0
4
2
3
E
-
0
5

0
.
0
0
0
0
8
9

0
.
1
0
5
5
8
7

0
.
1
1
1
5
4
1

-
0
0
0
0
0
0
2

0
.
0
0
0
2
6
7

0
.
3
1
9
9
4
9

0
.
3
3
7
9
7
0

-
2
.
3
0
4
5
1
E
-
0
5

0
.
0
0
0
0
8
8

0
.
1
0
5
5
8
3

0
.
1
1
1
5
3
0

-
0
0
0
0
0
0
2

0
.
0
0
0
2
6
9

0
.
3
1
9
9
6
2

0
.
3
3
8
0
0
2

-
2
.
3
0
4
2
3
E
-
0
5

0
.
0
0
0
0
8
9

0
.
1
0
5
5
8
7

0
.
1
1
1
5
4
1

-
0
0
0
0
0
0
?

0
.
0
0
0
2
6
7

0
.
3
1
9
9
4
9

0
.
3
3
7
9
7
0

-
2
.
3
0
4
5
1
E
-
0
5

0
.
0
0
0
0
8
8

0
.
1
0
5
5
8
3

0
.
1
1
1
5
3
0

-
0
0
0
0
0
0
2

0
.
0
0
0
2
6
5

0
.
3
1
9
9
3
6

0
.
3
3
7
9
3
8

-
2
.
3
0
4
8
E
-
0
5

0
.
0
0
0
0
8
7

0
.
1
0
5
5
7
9

0
.
1
1
1
5
1
9

-
0
0
0
0
0
0
2

0.
00
02
63

1
0
.
3
1
9
9
2
4

0
.
3
3
7
9
0
6

-
2
.
3
0
5
0
8
E
-
0
5

0
.
0
0
0
0
8
7

0
.
1
0
5
5
7
5

0
.
1
1
1
5
0
9

-
0
.
0
0
0
0
0
2

A
-3

8

 



6. Mechanical Design Reaktor

1. Pipa

Jenis pipa = Stainless Steel SA 213

Susunan pipa = TriangularPitch

Ukuran Pipa {Kern, \9S3)

Diameter Nominal (IPS) = 1 in

Schedule Number = 40

Diameter luar (OD) = 1,32 in

Diameter dalam (ID) = 1,049 in

Luas penampang pipa = 0,864 in2

Luas permukaan luar perpanjang pipa = 0,334 fi^/ft

Luas permukaan dalam perpanjang pipa = 0,274 ft2/ft

Factor design = 20%

Panjang pipa = 13,50m

Jarak antara 2 pusat pipa (PT) = 1,25 OD

= 1,65 in

Clearence { C = PT - OD ) = 0,33 in

Jumlah pipa = 8187 buah

2. Isolator

Tebal isolasi dihitung dengan asumsi;

1. Kondisi adiabatis ( Qloss ke lingkungan Kecil)

2. Tg = suhu diameter dalam reaktor

3. Panas radiasi diabaikan
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Isolasi reaktor menggunakan Asbestos dengan suhu maksimal 932

F dan dinding bagian luar dilapisi Sainless Stell SA-212 grade B

{brownell &young 1945).

Bahan perancangan

1. Isolator, Asbestos berfungsi menahan sampai suhu luar isolator

60 C.

2. Lapisan penahan tekanan karena konduktivitas panas yang tinggi.

Data fisis bahan ;

Bahan
T

max

(°F)

P

Lb/ft3

k

Btu/hr.ft.°F

Cp

kJ/kg. °C

Asbestos 932 36 0,195 -

SA-212
- 488 26

-

udara

Keterangan;

• r, jari-jari dalam shell, 78,4044 in.

• r2 = jari-jari luar shell, 84,0000 in.

• n jari-jari penyekat
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• q{ = transferpanaskonveksi dari pendingin ke dalam reaktor.

• q2 = transfer panas konveksi dari dinding dalam ke luar

reaktor

• #3 = transfer panas konveksi dari dinding luar reaktor ke

dinding isolasi.

• T, = suhu reaktor.

• T 2 = suhu luar dinding = 97°C

• T3 =35°C

• Tu = suhu udara lingkungan = 30 °C

T4 = 97 °C = 206 °F = 666°R = 370 °K

Tu = 30 °C = 86 °F = 546 °R = 303 °K

Menentukan Koefisien perpindahan panas konveksi (he) ke udara dan

panas radiasi (hr). (Rase & Barow, 1957)

hc = 0,\9-ATin = 0,9387 BTU/jam ft2 °F

u Vioo/ Vioo/
hr = (T -T ) =0,°202 BTU/Jam ^ °F

Kondisi Stady state

ql=q2 = q3

Panas yang hilang (Qloss) :

Qloss = {he +hr)A{Ts - Tu)
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Qloss =210175,3 Btu/jam

Panas yang hilang direncanakan 5% dari Qloss = 10508,76 Btu/jam

Qisolasi = Qloss - Q hilang 5%

= 199666,5 Btu/jam

Perhitungan isolator

Tebal isolasi;

2.;r.L(T4-Tu)
Ln(r2/rl) Ln(r3/r2)

Ks Ka ~

Dengan menggunakan metode golseak dalam ecxel maka r3 = 7,0440 ft

Tebal isolasi = r3 - r2 =0,0440 ft = 0,5278 in.

Menghitung tebal plat lapisan luar

P.r

~ {/.E-0.6.P) +

keterangan;

• ts = tebal shell

• P = tekanan

• r = jari-jari

• E = effisiensi pengelasan = 0,8

• C = faktor korosi = 0,125 in

• f= allow stres =17.500 psi

Platemenggunkan ; SA-212 garde B

tekanan total reaktor direaktor diambil 1,5 takanan operasi.

A-42

 



Pop = Tekanan operasi = 161,7 psi

P design = 242,44 psi

Maka tebal plat lapisan luar = ts 1,4976 in

maka, dipilih tebal standar = 1 1/2 in

= 1,5 in

3.1.1. Perhitungan Qloss ke lingkungan

3.1.2.1. Isolasi

Perpindahan panas dalam reaktor melalui dinding reaktor - isolasi - plate

lapisan luar serta udara dapat dijabarkan sebagai berikut;

Qloss = {he+ hr)A{Ts - Tu)

hc = 0A9{At)m

hr_cr.E{Ts4-Tu4)
Ts-Tu

Diketahui: Ts = 206,334 F

Tu = 85,734 F

n =3

E = 0,81

Maka:

he = 0,19.(206,334 F-85,734 F)I/3

= 0,938719927 BTU/jam.ft2.:F

hr = 0,000000001713.0,81(206,3344 - 85,7344)
(206,334-85,734)
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= 0,0202 BTU/jam.ft2.:r

sehingga diperoleh ;

Qloss = {he + hr)A{Ts - Tu)

= 210.175,2588 btu/jam

3. Tebal head {th)

Tebal head (th) dihitung denganpersamaan :

/»= PJDSV +c
2./.E-0.2P

V=X-{2 +k2)
6V '

Bahan head diambil sama dengan bahan platshell

Th= 2,61964187 in

Dipilih tebal standart = 2,75 in
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4. Tinggi head

Dipilih bentuk Torispherical Dished Head (tekanan 15-200 psig.

a = VUDS = V2 (156,8088) = 78,4044 in

Tabel 5.7 Brownelland Young :

-> icr = 10,125 in

AB = a- (icr)

= 68,2794 in

BC = r -(icr)

= 75,7506 in

b = r - VBC2-AB2

= 111,2657 in

= 144 in
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Dari tabel 5.8 Brownell dan Young, 1959diperoleh bahwa untuk tebal

head 2,75 in maka dipilih straightflange (sf) sebesar 4 in.

t= 2X ->Sf= 1 '/2-4'/2

Diambil sf= 4 in

Tinggi head = b + sf + th

= 111,2657+ 4 + 2,6196

= 117,8854 in

= 2,9942 m

5. Tebal grid support

Grid support berfungsi untuk menyangga tumpukan katalis dan

memegang pipa. Grid support biasanya berbentuk piringan bergelombang

atau piringan berlubang dengan tebal antara 4-6 in. Grid support terbuat

dari bahan tahan korosi seperti carbon steel, alloy stell, cast iron, dan

keramik {Rase, 1977). Karena reaktor harus beroperasi pada suhu 605 K,

maka grid support dipilih terbuat dari austenitic steel (18Cr-8Ni) SA-167

Type 304 grade 3 yang dapat melayani pada suhu operasi < 1300°F dengan

tekanan maksimum yang diijinkan (f) 2450 psi. Grid support dipilih

berbentuk piringan berlubang {perforated).

Asumsi: Ap =Nx^

= 8187x-Hl,049)2 = 7072,0516 in

Volume pipa reaktor = —JD.ZM
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= -*0,0266xl 3,5x8718
4

= 2.311,732 m2

Volume pipa reaktor ~ Volume katalis

Volume katalis = 97% x volume pipa reaktor

Volume katalis = 2.242,380m3
V

katalis
Pb

_ 2.242,38m3
\050kg/m3'

= 2.354.498,6936 kg

F = m.-£- = 2.354.489,6936 x 32'17
gc 32,17

= 2.354.489,6936 kg

P
_ F 2.354.489,6936 „„„ M .
~~a ~ mime =332'92PS1

t - d I3 Pepi\6f

= 0,1161 in

dipilih tebal grid yaitu 0,5 in

6. Tinggi Reaktor

Tinggi reaktor total

= Panjang Tube + 2 (tinggi head)

= 13,5+2 (2,9942)

= 19,4884 m
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7. Volume Reaktor

Volume Head

Vh = 0.000049 IDs3

= 188,9328 in3

( Brownelland Young, 1959)

Volume ini tidak termasukstraightflange

• Volume Shell

Vs + Vsf = ti/4 (IDs)2 (Ls +2 x sf)

= 10.259.101,18 in3

= 168,1169m3

• Volume Reaktor

VR = Vs + (2 x Vh)

= 168,1227 m3

8. Pipa Pemasukan Gas

Campuran gas masuk reaktor pada suhu 280 °C dan tekanan 11 atm

Komposisi gas masuk reaktor :

Komponen BM Input (kg/jam)

N2 28 63.274,7459

O, 32 16.819,8692

C,H2"4 28 14.717,3855
HCl 36,5 38.370,3265

C2H3C1 62,5 396,6970

C2H4CI2 99 2,6150

H20 18 0

Total 133.581,6390
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Jumlah gas masuk = 133.581,6390 kg/jam

= 37,1060 kg/detik

Pmix =20,8819 kg/m3

Dopt = 226(G)0 50(p)-035 {Coulson &Richardson, 1989)

= 226 (37,1060)°50 (20,8819)"035

= 475,2381 mm= 18,7101 in

Diambil ukuran pipa dengan spesifikasi sebagai berikut :

NPS = 20 in

OD = 20 in

SN = 30

ID = 19,25 in

9. Pipa pengeluaran Gas Hasil Reaksi

Campuran gas hasil reaksi keluar dari reaktor pada suhu 280 °C dan

tekanan 10,99 atm.

Komposisi gas keluar reaktor :

komponen BM kg/jam

N2 28 63274,7459

o2 32 8494,0339

C2H4 28 147,1739
HCl 36,5 383,7033

C2H3CI 62,5 396,6970

C2H4C12 99 51518,7205

H20 18 9366,564634
Total 133.581,6390

Jumlah gas keluar = 133.581,6390 kg/jam = 37,1060 kg/detik
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BMmix = 37,2288 kg/kgmol

9,0248kg/m
(37,2288).(10,99) nMAn, , 3

0.08206.(553)

Dopt = 226 (G)°50 (p)°35 {Coulson &Richardson, 1989)

= 226 (37,1060)°50 (9,0248)"°35

= 637,4230 mm = 25,0953 in

Diambil ukuran pipa dengan spesifikasi sebagai berikut:

NPS = 26

OD = 26 in

SN = 20

ID = 25,25 in

10.Pipa Pemasukan dan pengeluaranDowtherm-A

Dowtherm-A cair masuk shell reaktor pada suhu 280 °C dan tekanan 11

atm

ps =1007,229 kg/m3

Jumlah Dowtherm-A masuk = 413.350,4301 kg/jam =114,8196 kg/detik

Dopt = 226 (G)050 {pf35 {Coulson &Richardson, 1989)

= 226 (114,8196)°50 (1007,229)-°35

= 215,2888 mm = 6,7536 in

Diambil ukuran pipa dengan spesifikasi sebagai berikut:

NPS = 8

OD = 8,625 in
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SN = 40

ID = 7,981 in

11. Man hole

Man hole digunakan untuk membersihkan bagian-bagian reaktor yang

tidak terjangkau oleh alat pembersih. Diameter man hole 14 - 24 in

{Backhurst). Dipilih diameter man hole 24 in dan letaknya di sebelah

lubang pemasukan umpan dan pengeluaran hasil.

12. Baffle

Baffle spacing diambil 0,25 IDS = 39,2022 in

13. Inert Ballast

Inert ballast digunakan untuk melindungi permukaan katalisator

terhadap pengaruh aliran reaktan yang melaju secara langsung {Rase,

1957). Inert ballast berbentuk bola-bola keramik. Inert ballast terietak

pada bagian atas dan bawah tumpukan katalisator. Tebal tumpukan inert

ballast berkisar antara 0 - 6 in. Diambil inert ballastsetebal 3 in.

14. Ballast separator screen

Ballast separator screen berfungsi untuk menyangga inert ballast,

ballast separator screen berupa anyaman kawat yang memiliki ukuran

antara 5-10 mesh {Rase, 1957). Diambil ukuran ballast separator screen

10 mesh.
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Penampang atas ReaktorFixed bed Multitube

A-53

IDs = 3,98 m

 



 


