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Preface

The tables in the booklet complement the property tables in the appendices to Thermodynamics:
Concepts and Applications and Thermal-Fluid Science: An Integrated Approach by Stephen
R. Turns. In addition to duplicating the SI tables in these books in both SI and US Customary
units, the present booklet contains property data for the refrigerant R-134a and properties of the
atmosphere at high altitudes.



Contents

Table A.1
Table A.2
Table A.3

Table B.1
Table B.2
Table B.3
Table B.4
Table B.5
Table B.6
Table B.7
Table B.8
Table B.9
Table B.10
Table B.11
Table B.12
Table B.13
Table B.14

Table C.1

APPENDIX A: THERMODYNAMIC PROPERTIES OF REFRIGERANT-134a

Saturation Properties of Refrigerant R-134a: Temperature Increments
Saturation Properties of Refrigerant R-134a: Pressure Increments

Superheated Vapor

APPENDIX B: THERMODYNAMIC PROPERTIES OF IDEAL GASES
AND CARBON

CO
CO,
H,
H
OH
H,O
N,
N
NO
NO,
O,
0]
C(s) (Graphite)

Curve-Fit Coefficients for Thermodynamic Properties

APPENDIX C: THERMODYNAMIC AND THERMO-PHYSICAL
PROPERTIES OF AIR

Approximate Composition, Apparent Molecular Weight, and Gas
Constant for Dry Air

14

.15

16

.17

18

.19

20

.21

22

. 23

24

.25
. 26
. 30

31



iv CONTENTS

Table C.2
Table C.3

Table D.1
Table D.2
Table D.3
Table D.4
Table D.5

Table E.1
Table E.2

Table F.1

Table G.1
Table G.2

Table H.1
Table H.2
Table H.3

Table 1.1
Table 1.2
Table 1.3
Table 1.4
Table 1.5

Thermodynamic Properties of Air at 1 atm

Thermo-Physical Properties of Air

APPENDIX D: THERMODYNAMIC PROPERTIES
OF H,0

Saturation Properties of Water and Steam: Temperature Increments

Saturation Properties of Water and Steam: Pressure Increments

Superheated Vapor (Steam)
Compressed Liquid (Water)
Vapor Properties: Saturated Solid (Ice)-Water Vapor

APPENDIX E: VARIOUS THERMODYNAMIC DATA

Critical Constants and Specific Heats for Selected Gases

Van der Waals Constants for Selected Gases

APPENDIX F: THERMO-PHYSICAL PROPERTIES
OF SELECTED GASES AT 1 ATM

Thermo-Physical Properties of Selected Gases (1 atm)

APPENDIX G: THERMO-PHYSICAL PROPERTIES
OF SELECTED LIQUIDS

Thermo-Physical Properties of Saturated Water

Thermo-Physical Properties of Various Saturated Liquids

APPENDIX H: THERMO-PHYSICAL PROPERTIES
OF HYDROCARBON FUELS

Selected Properties of Hydrocarbon Fuels
Curve-Fit Coefficients for Fuel Specific Heat and Enthalpy

Curve-Fit Coefficients for Fuel Vapor Thermal Conductivity,
Viscosity, and Specific Heat

APPENDIX I: THERMO-PHYSICAL PROPERTIES
OF SELECTED SOLIDS

Thermo-Physical Properties of Selected Metallic Solids
Thermo-Physical Properties of Selected Nonmetallic Solids
Thermo-Physical Properties of Common Materials
Thermo-Physical Properties of Structural Building Materials

Thermo-Physical Properties of Industrial Insulation

34

. 36

38
41
53

57

. 66

68

s 42
.73

. 74

76

. 81
. 83

85
87



CONTENTS V

APPENDIX J: RADIATION PROPERTIES OF SELECTED MATERIALS
AND SUBSTANCES

Table J.1 Total, Normal (n), or Hemispherical (4) Emissivity of Selected Surfaces:
Metallic Solids and Their Oxides

Table J.2 Total, Normal (n), or Hemispherical (4) Emissivity of Selected Surfaces:
Nonmetallic Substances

APPENDIX K: MACH NUMBER RELATIONSHIPS
FOR COMPRESSIBLE FLOW

Table K.1 One-Dimensional, Isentropic, Variable-Area Flow of Air with Constant
Properties (y = 1.4)

Table K.2 One-Dimensional Normal-Shock Functions for Air with Constant
Properties (y = 1.4)

APPENDIX L: PSYCHROMETRY CHART

Appendix L.1  Psychrometry Chart

APPENDIX M: PROPERTIES OF THE ATMOSPHERE AT HIGH ALTITUDE

Table M.1 Properties of the Atmosphere at High Altitude

APPENDIX AE: THERMODYNAMIC PROPERTIES OF REFRIGERANT-134a

Table AE.1 Saturated Properties of Refrigerant R-134a: Temperature Increments
Table AE.2 Saturated Properties of Refrigerant R-134a: Pressure Increments
Table AE.3 Superheated Vapor

APPENDIX BE: THERMODYNAMIC PROPERTIES OF IDEAL
GASES AND CARBON

Table BE.1 CO
Table BE.2 CO,
Table BE.3 H,
Table BE 4 H
Table BE.5 OH
Table BE.6 H,O
Table BE.7 N,
Table BE.8 N

89

. 90

91

92

93

94

98

.99
.100

. 106

110
114
118
122
126
130
134



Vi CONTENTS

Table BE.9

Table BE.10
Table BE.11
Table BE.12
Table BE.13

Table CE.1

Table CE.2
Table CE.3

Table DE.1
Table DE.2
Table DE.3
Table DE 4
Table DE.5

Table EE.1
Table EE.2

Table FE.1

APPENDIX GE: THERMO-PHYSICAL PROPERTIES OF SELECTED LIQUIDS

Table GE.1
Table GE.2

Table HE.1

NO

NO,

O,

(0]

C(s) (Graphite)

APPENDIX CE: THERMODYNAMIC AND THERMO-PHYSICAL
PROPERTIES OF AIR

Approximate Composition, Apparent Molecular Weight,
and Gas Constant for Dry Air

Thermodynamic Properties of Air at 1 atm

Thermo-Phsyical Properties of Air at 1 atm

APPENDIX DE: THERMODYNAMIC PROPERTIES OF H,O

Saturated Properties of Water and Steam: Temperature Increments
Saturated Properties of Water and Steam: Pressure Increments
Superheated Vapor (Steam)

Compressed Liquid (Water)

Vapor Properties: Saturated Solid (Ice)—Vapor

APPENDIX EE: VARIOUS THERMODYNAMIC DATA

Critical Constants and Specific Heats for Selected Gases

Van der Waals Constants for Selected Gases

APPENDIX FE: THERMO-PHYSICAL PROPERTIES OF SELECTED

GASES AT 1 atm

Thermo-Physical Properties of Selected Gases (1 atm)

Thermo-Physical Properties of Saturated Water

Thermo-Physical Properties of Saturated Refrigerant-134a

APPENDIX HE: THERMO-PHYSICAL PROPERTIES OF
HYDROCARBON FUELS

Selected Properties of Hydrocarbon Fuels

. 138

142
146
150
154

158
158
161

. 164

166
168
186
189

190
190

192

202
204

205



CONTENTS Vii

APPENDIX IE: THERMO-PHYSICAL PROPERTIES OF
SELECTED SOLIDS

Table IE.1 Thermo-Physical Properties of Selected Metallic Solids . . . . . . . . 208
Table IE.2 Thermo-Physical Properties of Selected Nonmetallic Solids . . . . . . 211
Table IE.3 Thermo-Physical Properties of Common Materials . . . . . . . . . 212
Table IE.4 Thermo-Physical Properties of Structural Building Materials . . . . . . 214
Table IE.S Thermo-Physical Properties of Industrial Insulation . . . . . . . . . 216

APPENDIX LE: PSYCHROMETRY CHART

Table LE: Psychrometry Chart . . . . . . . . . . . . . . . . . . . .218

APPENDIX ME: PROPERTIES OF THE ATMOSPHERE AT HIGH ALTITUDES

Table ME.1 Properties of the Atmosphere at High Altitude . . . . . . . . . . .219



Part One

SI Units, Appendices A—M



HoNIREE, FE B 5E #EPDFIE ) 0] : www. ertongbook. com



Appendix A
Thermodynamic Properties of Refrigerant-134a

page



CSILT Ivel'l P8 €LY 00°SLI $8°8¢C 67°€6¢ £7'8¢T £97820°0 $99€8000°0 8892L°0 8¢
6SIL'T eIl 8 CIv L89LIT L6°SET 87°T6¢ 0t°SeC 8666200 1€1€8000°0 £7689°0 9¢
991L'1 ¢SIT'l [4: R84 OL'8LI Cl'eet sTl6e 65°7¢EC 8681€0°0 219780000 8LS¥9°0 ¥
ELIL'T LSOT'T 6L°01v 05081 6C°0¢£C 17°06€ 6L'6CC $68€€0°0 €0128000°0 68L09°0 (44
08IL'1 29601 SL'60Y 8CT81 Ly'LTT L1°68€ 00°LCT L665€0°0 019180000 ILILSO 0¢
88IL'1 L9801 69°80¥ €081 99°¥CC 11°88¢ €TYeT 10€8€0°0 8C118000°0 81LES0 81
961L°1 CLLO'T 19°'LOV yL'S81 L8°1TC S0'L8E o' 1¢CC 08L0%0°0 L§908000°0 STv0s0 91
yocL'l LL9O'T £5°90Y vy L81 6061C 86'68¢ 1L°81¢ 1S¥Ev0°0 961080000 88CLY 0 4!
clcL'l 1860°1 134404 01°681 £€91C 06'78¢ 86'S1C €900 S¥L6L000°0 10E¥¥°0 4!
1eeL’l G8Y0'I (4% 4014 YL 061 86°¢€IT 78'¢8¢ STele r6¥0°0 §0£6L000°0 19%1¥°0 01
0geL'l 88¢0°'1 0T’ eor 9¢'C61 ¥8°01C €L'T8¢ £6°01¢C 082500 £L88L000°0 19L8¢€°0 8
oveL'l 620’1 900y S6'¢6l 11°80C £9°18¢ €8°L0C £7¥950°0 1$¥8L000°0 8619¢°0 9
0ScL'1 S610°1 76'001 5561 0¥°50¢ £5°08¢ €1°60T 68€090°0 L€08L000°0 99LE€0 14
09¢L'1 86001 LL'66E 80°L61 69°C0C weLe Sv'c0T £€99¥90°0 1€9LL000°0 (453480 (4
1LZL 1 00001 09'86¢ 09°861 00°00C 1€8LE LL'661 60€690°0 €€TLLO00O 082610 0
y6CL'l L£086°0 §T°96¢ 09°10C SOV61 LO9LE SYv61 9986L0°0 09¥9L000°0 89¢ST0 v
0ceL'l 090960 L8'€6E €£5v0C €681 8'ELE L1681 ere600 ¥1LSL000°0 £691C°0 8—
8YEL'T 990¥6°0 9ov'16¢ 6¢£°L0T LO¥81 SCILE £6°¢81 ¥¥L0T°0 ¥66¥L000°0 2S81°0 Cl—
6LEL'T $5026°0 70'68¢ 61°01C €8'8LI 87°69¢ CL8LI 16621°0 L6T¥L000°0 8CLST0 91—
96¢L’1 w0160 6L°L8E 9S'11¢ €C9LT £1°89¢ CI'9LT 6SE1°0 856£L000°0 09%¥1°0 81—
eIvL'1 §2006°0 66°98¢ 16CIC PoELT 66'99¢ PSELL 6ELYT 0 £79€L000°0 eLTeEl’o 0C—
(437081 20068°0 (45513 LTYIT SO'ILT ¥8°69¢ 96'0L1 90091°0 62€L000°0 §9121°0 T
1SVL'1 SL6L80 LO'V8¢E 09°61¢ LY'891 0L'v9¢ 6£891 LOYLTO 0L6CL000°0 0¢IIT0 ve—
covL'l 906580 LS 18¢ €C8I1C PE €91 0¥'29¢ 8C'€91 0890C°0 9¢€2L000°0 €0L760°0 8C—
8ESL'1 P18€8°0 90'6LE 18°0CC ST8SI 11°09¢ 61°8S1 LTLYTO 61L1L000°0 8699L0°0 e
88SL'1 00L18°0 S OLE 9¢'€TT 81°¢€SI 18°LS¢E pIest 1LL6TO 0CI1L000°0 806¢90°0 9¢-—
evoL’1 1966L°0 00'¥LE 98°SCC P1°8V1 16°66¢ 11871 8019¢°0 L€S0L000°0 6021500 ov—
% s "y By Yy *n n " a edIN Do
‘odep jeg  ‘pmbryjeg  “odep “jes “deayq ‘pmbryes  “odep jeg  ‘pmbryes  ‘rodep “yes ‘pmbry Jeg aus g “ssald “duwa,
¥ - S/ ‘Adoxyuyg S/ ‘Adpeyuyg S/ ‘A313uy [eurduy S/ ‘Qunjop dyrads

sjuawaIou] drmeradwa], :epe -y JueIadLay Jo santadoid uoneines [V IqEL

page 4



60191
2999°'1
0589°1
9569'1
Y20L'T
SYOL'T
¥90L1
180L'T
960L°1
€0IL']
ITIL'T
8IILI
VCIL'T
IEIL'T
8EIL']
SYIL'T

88161
06er’l
9¢€8¢'1
Ceee |
8¥8C'1
869T'[
69vC'1
08¢C'1
60T’ 1
66611
So61°1
LI8I'T
LILT'1
€091l
6¢ST'1
SEVL'I

89°L0V
(48544
18°8¢y
S9'8Cy
£9°9Ty
Ly’ Sty
STvey
69°Cey
Iicy
8C0Cy
evely
Se 81y
SOLIY
CL9lY
8L STV
(48407

08€vE

061°C8
901
LEPYCI
elr'6el
Ivvrl
Iv6rl
9I'vSI
89°861
L8091
20791
489!
L1 91
81691
OI'ILI
OT'eLT

Og ELE
£6°Cre
6£°TCE
8T 10
05°L8CT
90°18¢
YLYLT
£6°89C
£v'T9C
17°'65C
1¥°96¢C
£ev'est
8¥°0S¢
VSLYT
a9
CLIVC

€0°L6¢
Sv'oly
e8Iy
€e0ly
8¢ L0V
¥6°S0¥
LEVOY
1L20¥
96°001
S0'00¥
£1'66¢
61°86¢
YT L6t
LT96¢
6C°S6¢
0E'v6e

0T’ L9t
90°6¢€
ge6le
91°20¢
16°68¢
¥9°6LC
LY'ELT
17°L9C
19T
9¥'8S¢
¢S6ST
09°¢se
69°6vC
08'91¢
£6°CYT
LO'TVC

6089200°0
€19¥00°0
£8¥¥900°0
LTS9800°0
Y1100
¢8LCI10°0
9LTY10°0
1S6S10°0
LESLIOO
8988100
9966100
SET1C00
08€7C00
80L£200
9CIST0°0
<r99¢0°0

LSESTO0°0

9¢61100°0

€LL0T00°0

8¢00100°0
6L6¥6000°0
991¢£6000°0
205160000
£9668000°0
L£S88000°0
65880000
¥02L8000°0
69598000°0
56580000
LSESR000°0
LLLY8000°0
€12¥8000°0

ViL6'E
e
(433 X¢
8911°C
8189'1
8CS'1
PS8E'T
6CST1
10€T°1
Lol
99101
S1€96°0
S8116°0
£9798°0
evsIg8 0
020LL0

001
06
08
0L
09
9¢
149
17
4%
[4%
or
8¢
9¢
143
[4%
0¢

page 5



8¥L9'1 IL1Y'] yeLTy 0v9°co 0Lvee 6V’ 11y 8C'1¢eE €187S00°0 eIv1100°0 €0C98 £

1889°I T1LE'T 10°6CY L1111 P8LIE SO 11y 0T sIe £0¥6900°0 6950100°0 LLS'LL ¢
9L69'1 60Ce’| 8CT'8CY £e'8CI $6'66¢ 0L'60v 86°L6C S162600°0 LL886000°0 I18¥°L9 T
LOOL'T L86T'1 9¢'LTY 01°S€El 9T'T6C e 80y 75°06¢ 795010°0 00%96000°0 §68C9 8’1
9¢0L’'1 8YLT'1 ¥0'9Cv €611 11¥8C ¥9°90¥ 19°C8¢C 9ZITI00 010+6000°0 906°LS 91
90L'1 681C'1 oevey 06'871 0¥'SLT S0y CI'yvLe 011¥10°0 1L916000°0 s vl
L8OL'T 10¢T'1 ¥0'CCy 60951 $6°69C 86'10¥ 8819¢ 81L910°0 16€68000°0 SIeor 'l
elIL’] 9L81°1 9161V 99°¢91 05°65¢ $8'86¢ £9°¥ST 91€020°0 L00L8000°0 88¢°6¢ I
9CIL'1 S6oI°1 eV LY €9°L91 8L'6YC 10°L6€ 10°6¥C L89TT0°0 11858000°0 9TS 'S¢ 60
OvIL'T L6v1'1 ' Siy I8 TLI g9 eve 96'76¢ L6'TYT 6796700 $8S¥8000°0 ik 1t 80
9GIL'T 08¢l ocely 1T9LI 66'9¢C ¥9°76¢ 1¥°9¢¢ §9¢62¢0°0 02€€8000°0 €1L9T L0
SLIL'T LEOT'T LSO1v 68°081 89'6¢C 66'68¢ 61°6CC 00€t€0°0 866180000 CTLS1T 90
L6IL'T 6SLO’1 LY LOY L6°S81 08°1¢¢C 16'98¢ or-1ee €CLIv0’0 $6508000°0 SeL ST S0
9Ll eev0’l L e0y 19°161 11 ¢le YT e8¢ 6L°11C LOTIS00 €L06L000°0 90¢6'8 0
oveL'l $820°1 L6 10V LOY6I 06'L0T S 18¢ 19°L0C $¥L950°0 81¥8L000°0 (4848 9¢°0
LSTL'T 12I0°1 ¥0°00% 0L961 yE£€0¢ 69'6LE 60°€0¢ 119€90°0 LTLLLOOOO 89LY'C €0
8LTL'1 66£66°0 68°L6E 5661 Se'861 9LLE ¥1°861 09€2L0°0 £669L000°0 LiTe |~ 8C0
c0eL’l 79€L6°0 Yy S6¢ 1920¢ £8°C61 0€'SLE g9cel 906¢£80°0 2079L000°0 £69¢e°C— 20
PeeL’l LT0S6°0 9°76¢ 2090T 09981 Yo CLE SH'981 LL8660°0 LEESLO000 9L0°01— 0
eCeL’l 60L£6°0 16t 68°L0C e1'e81 ST'ILE 00°€81 o110 8981L000°0 Cilitl- 81°0
9LEL'T 797T6°0 LT 68¢ 06'60C LE6LI 16°69¢ ST6LI 6¥¢C1’0 89¢¥L000°0 88C°C1— 910
wyL'l 959060 Ce'L8E 80°CIT YT SLT 0L L9t PI'GLI SIOvI0 0£8€L000°0 09L°81— 1°0
SeEPL'l 7178880 C1°68¢ Ly'v1c S9'0LI L9°69¢ 9G0LT ¥1291°0 ¥¥C€L000°0 01€CT— cro
SLYL'1 95980 09°78¢ 9I'LIT Py S91 E'€9¢ LES91 967610 €65CL000°0 19€'9C— 10
8CSL'I 8LTY80 9'6LE §C0CT LE6ST 19°09¢ 1€°6S1 SCLETO $S81L000°0 I Ie— 80°0
109L°1 02180 Y6'SLE ¥6'€TC 007CSI LTLSE 96°161 €Clieo 7860L000°0 GE6'9¢— 900
um Ig u& w.:\ .;\ u& In n> .«> Uo s.wm,H edIN
“godep e ‘pmbryges  ‘odep -jes “deay ‘pmbry jes  ‘lodep jes  ‘pmbry jes ‘todep S  ‘pmbry eg “duag, ssa1d
- 3w/ ‘Adoxyuy 3w/ ‘Adeyqyuyg Sy/y ‘A319uy [eutdjuyf S/, ‘ounfop dyrads

SJUSUIAIDU] INSSAIJ :Bpe -y IURIISLIIIY Jo santadoad uonpermes 7'V IqEL

page 6



APPENDIX A THERMODYNAMIC PROPERTIES OF REFRIGERANT-134A 7

Table A.3 Superheated Vapor

Table A.3A P = 0.06 MPa (T,,, = —36.935°C)

T,°C v, m¥/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.311230 35727 375.94 1.7601
—20 0.336080 368.74 388.91 1.8131
-10 0.350490 375.70 396.73 1.8434
0 0.364760 382.80 404.69 1.8730
10 0.378930 390.07 412.81 1.9022
20 0.39303 397.50 421.08 1.9310
30 0.40705 405.10 429.52 1.9593
40 0.42102 412.86 438.12 1.9872
50 0.43495 420.79 446.88 2.0147
60 0.44884 428.88 455.81 2.0419
70 0.46269 437.14 464.90 2.0688
80 0.47652 445.56 47415 2.0954
90 0.49032 454.14 483.56 2.1217

Table A.3B P = 0.10 MPa (T,,, = —26.361°C)

T,°C v, m3/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.192560 363.34 382.60 1.7475
—-20 0.198410 367.81 387.65 1.7677
—10 0.207430 374.89 395.64 1.7986
0 0.216300 382.10 403.73 1.8288
10 0.225060 389.45 411.95 1.8584
20 0.23373 396.94 420.31 1.8874
30 0.24233 404.59 428.82 1.9160
40 0.25088 412.40 437.49 1.9441
50 0.25938 420.37 446.30 1.9718
60 0.26784 428.49 455.28 1.9991
70 0.27626 436.78 464.41 2.0261
80 0.28466 445.23 473.70 2.0528
90 0.29303 453.84 483.14 2.0792

Table A.3C P = 0.14 MPa (T,,, = —18.760°C)

T, °C v, m¥/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.140150 367.70 387.32 1.7402
—-10 0.146060 374.05 394.50 1.7680
0 0.152630 381.37 402.74 1.7987
10 0.159080 388.81 411.08 1.8287
20 0.165440 396.37 419.53 1.8580
30 0.17172 404.08 428.12 1.8868
40 0.17795 411.93 436.84 1.9151
50 0.18412 419.94 445.72 1.9430
60 0.19025 428.10 454.74 1.9705
70 0.19635 436.42 463.91 1.9977
80 0.20243 444 .90 473.24 2.0244
90 0.20847 453.53 482.72 2.0509

100 0.21450 462.32 492.35 2.0771
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Table A.3D P = 0.18 MPa (T, = —12.712°C)

T,°C v, m%/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.110420 371.15 391.02 1.7353
-10 0.111900 373.17 393.31 1.7441
0 0.117220 380.62 401.72 1.7754
10 0.122400 388.15 410.18 1.8059
20 0.127480 395.79 418.73 1.8355
30 0.13248 403.55 427.40 1.8646
40 0.13742 411.46 436.19 1.8931
50 0.14230 419.51 445.13 1.9212
60 0.14715 427.71 454.20 1.9489
70 0.15196 436.06 463.41 1.9761
80 0.15674 444.56 472.78 2.0030
90 0.16149 453.22 482.29 2.0296
100 0.16622 462.03 491.95 2.0558

Table A3E P = 0.20 MPa (T, = —10.076°C)

T,°C v, m*/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.099877 372.64 392.62 1.7334
—10 0.099915 372.70 392.68 17337
0 0.104810 380.23 401.20 1.7654
10 0.109550 387.82 409.73 1.7961
20 0.114190 395.49 418.33 1.8259
30 0.11874 403.29 427.04 1.8551
40 0.12323 411.22 435.87 1.8838
50 0.12766 419.29 444 83 1.9120
60 0.13206 427.51 453.92 1.9397
70 0.13642 435.88 463.16 1.9670
80 0.14074 444 .39 472.54 1.9939
90 0.14505 453.06 482.07 2.0206
100 0.14933 461.88 491.75 2.0468

Table A.3F P = 0.24 MPa (T,,, = —5.3653°C)

T, °C v, m¥/kg u, kJ/kg h, kJ/kg s, kJ/kg-K
Sat. 0.083906 375.30 395.44 1.7303
0 0.086170 379.43 400.11 1.7475
10 0.090262 387.13 408.79 1.7787
20 0.094233 394.89 417.51 1.8090
30 0.098118 402.75 426.30 1.8385
40 0.10193 410.74 435.20 1.8674
50 0.10570 418.86 444.22 1.8957
60 0.10942 427.11 453.37 1.9236
70 0.11310 43551 462.65 1.9511
80 0.11675 444.06 472.08 1.9781
90 0.12038 452.75 481.64 2.0048
100 0.12398 461.59 491.35 2.0312




