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® High Performance Culture:

- #1245 B (Science information )& 15-20F 18 il —{&*

- TFRIMFrEMENI IR A8 eE I EF &E

Search time:

TR SRR E L P S T AT

40 hr.

- TH2)ME ETE 7 25% i TAE R (8] (297N ) 72 Ab B 41 BB ¢
iﬂﬁﬁ/l\’!ﬂ$qj, work week

= 48%BETEIME TN, . MEXTNHFE LT !
- BI0TNME R, MEATBRINE (~38%)

Working with

Gathering infée_xternal info.

* Communication Patterns of Engineers, Tenopir, et al, IEEE 2004
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customer list - the world’s leading

We have a

- >300 Corporate & Government Customers

- > 300 Universities in 40 countries
- 74 of Fortune 500 companies

- 62% of Top 50 Universities in the World

- 12 of Top 15 US Engineering Schools - Above 90%renewal rate

Regionally
- Tsinghua University, China - Hong Kong University of Science & Technology, China
- University of Sydney, Australia - Nanyang Technological University, Singapore
- University of Hong Kong, China - Hanyang University, Korea
. - National Institute of Technologies, India
Worldwide J
%) -
THE UNIVERSITY OF ol $
BHierEs L & McGill il ervzunc EUICE
MELBOURNE
> 1 -
3 T i
TNz ate o tiel STANFORD UNIVERSITY Carnegie Mellon e
INSTITUTE OF
TECHNOLOGY
. 2 : ® EEREXE Imperial College
I'he University of Hong Kong [A &EE:%??;(SQ%:S&%W OF London
& ORSH Liniversity s % E@H UNIVERSITYOF HELSINKI UNIVERSITY OF TECHNOLOGY
s = BIRMINGHAM
%wuuumis
gfp/'!% ;:’: 9 USTc DTV Danmarks Tekniske Videncenter
‘TE ' N i . e z ',llfcfllnﬂ Tlmg Uuh'nxlry
>
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We have a customer list - the world’s leading
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http://www.gm.com/
http://www.generalmills.com/corporate/
http://www.pg.com/main.jhtml;jsessionid=XYOVKSHEJIM4JQFIAJ1CZOWAVABHOLHC
http://www.akzonobel.com/index.asp
http://www.halliburton.com/index.jsp
http://www.intel.com/index.htm?iid=HPAGE+header_intellogo&
http://www.smuckers.com/home.asp?
http://www.lyondell.com/index.shtml
http://www.monsanto.com/monsanto
http://www.utc.com/index.htm
http://www.pratt-whitney.com/index.asp
http://www.raytheon.com/static/node2634.html
http://www.tycoelectronics.com/default.asp
http://www.gore.com/en_xx/index.html
http://www.ge.com/stories/en/10923.html
http://www.alcoa.com/global/en/home.asp
http://www.deere.com/
http://www.google.com/imgres?imgurl=http://www.thestonedepot.org/assets/images/WHIRLPOOL_LOGO.jpg&imgrefurl=http://www.thestonedepot.org/html/new.html&h=828&w=1827&sz=491&tbnid=YGM2f6X8r1tduM:&tbnh=68&tbnw=150&prev=/images?q=whirlpool+logo&usg=__y7Qu6Yp6hBjk8bXFDH7MxVnR_pU=&ei=xnZfSp70J4imlAecib2RDQ&sa=X&oi=image_result&resnum=1&ct=image
http://www.gsk.com/index.htm
http://www.google.com/imgres?imgurl=http://www.brandsoftheworld.com/brands/0000/1807/brand.gif&imgrefurl=http://www.brandsoftheworld.com/catalogue/H/1807.html&h=200&w=200&sz=3&tbnid=KBCZWUdQQuO1-M:&tbnh=104&tbnw=104&prev=/images?q=hersheys+logo&usg=__Wd6Y7LzcrRTfNBYbIdnXjoIrRDc=&ei=T3ZfSrO1KdHhlAeA0cCPDQ&sa=X&oi=image_result&resnum=2&ct=image
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= Knovelis regularly featured in top e _—
engineering & content publications ;;I;;,,ﬁ““ensem;‘e;; — S ,gn R & ke o
PTERYS 1 Personalized Attention Comesto | R '

Slice-it dice-it tools from NI, OriginLab, T«pb'.
Visual Solutions, and Wolfram come with
options to let you have it your way.

Engineering

Web-based app searches for
engineering information to answer
real-world textbook questions

L)

Search: It's More Than
Finding; It's Doing E Knovel introduces

. Knove|2010 Awards - Knovel Math for PTC Mathcad
= KnovelQuotes by Industry Reporters S ——
f/EZ%]?HAE// Industrial Engineer April 2010 .........covviieieiiennnn L. T
' NNl}R “Think of Knovel’'s website as a digital library — subscribers search for
and find information on virtually any technical topic.”— Jessie Jeppsson
GOLDEY
1\,IO‘JS ETRAD Desktop Engineering March 2010 ............coeveunieiiniieiieeeie e
@ est New F% “Like a Google for engineers, this one-stop technical source streamlines
— AWARDS ) S the process of finding trusted content for increased productivity
& and accuracy.” — Pamela Waterman
2010
E Information Today December 2009...........ccccoeeeeeeeeeeiieeeeeeenn,
| “With continuous content additions & enhancements in features &

functions, (Knovel) has become an online resource that really helps
engineers find reliable technical information faster.”— Paula J. Hane
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KNOVEL helps engineers make

B TERA - RESEREERNAFANRTIE 5T - tTH
SRS EE SR,

World’s leading engineering
professional societies (ASME, ASHRA
ASTM, AICHE) and global publishers
(Wiley, Elsevier)

MR FHEE

-Materials#7#}

-Chemical Substances{E=#)5
-Corrosion ratef® [H R
-Thermal Conductivity# & 5%
-Stress Concentrationi7 J&E o
-Melting Point/& =

-Tensile StrengthH{B&E
-Fracture Toughness — )14
-Adsorption Capacity %I gE
-Boiling Pointi# 52

-Alloys& %

FRIERELERDITES
-BEpEE C BRREEAGE
-BEELEEREH
-EERLEHEBEEERA
fl40 Endnote

Whatif? Whatis? Howdol?



KNOVEL delivers

“KNOVEL is the missing link

LR it& KB Project Design & Development - Engineer at Top 5

Engineering Design Firm
IR - REMCRRT - MAFEAN
“NKERIOR - EMER - WK - 2K BRLARSERIT
AR - FAER - FmEBERER - HVACHES!

TR %E Process Improvement

HH%EE'{%/%\ ’ Tjt:;’%l'%*% ’ /[)\\fﬁ”
"RBEAMARRSNERE - (EFTR"
"X RE—ITNNZFPERBYE - RATREBN B RHIEEHE EMATTER"

R4 & HIEMSF Safety & Compliance

- "EHMAR[IREEROEA KL - REEENHESEHOZE - BEEEA
WRHERNZE -
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® Validated Content from Major Publishers & Societies

B i g

ELSEVIER - Established, accepted science sourced from recognized societies & publishing partners

FWILEY |ChemE | - stringent selection process driven by customer requests and vetted by industry experts
PRESS - Editorial Advisory Board provides deep engineering experience & leadership

lEl' OXFORD SME ensuring depth & breadth of content meets customer needs

‘\\:;American Water Works Association

The Authcritative Rescurce on Safe Water \

IOP

Over the past 12 months the engineers of ONE major
aerospace company accessed 64,000 chapters via Knovel

"a~



IWREBY 25T T REFIE,

Adhesives, Coatings, Sealants & Inks Mechanics & Mechanical Engineering
Aerospace & Radar Technology Metals & Metallurgy

Biochemistry, Biclogy & Biotechnology Mining Engineering & Extractive Metallurgy
Ceramics & Ceramic Engineering Nanotechnology

Chemistry & Chemical Engineering Qil & Gas Engineering

Civil Engineering & Construction Materials Optics & Photonics

Computer Hardware Engineering Pharmaceuticals, Cosmetics & Toiletries
Earth Sciences Plastics & Rubber

Electrical & Power Engineering Process Design, Control & Automation
Electronics & Semiconductors Safety & Industrial Hygiene

Environment & Environmental Engineering Sustainable Energy & Development
Food Science Textiles

General Engineering & Engineering Management Transportation Engineering

Industrial Engineering & Operations Management Welding Engineering & Materials Joining
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BHEMAB I (content page)F
FAB3195,000 BHFEHR
BRE  BS5HER

YoU aFG TioT 16Ggea T, 16g T NoW

®
I<nOVel » Recent Searches
Data Search
Data Search retrieves numeric and other tabular dat: ined in Knovel's ive graphs, ions and tables. Click in

the Field box to display the available search fields. When you begin typing, the list s filtered.

[2 B

Field Operator Value
sur First select a Field... [+ © Add another row
surface properties
rate of pressure rise band gap pressure specific surface area
coefficient CISYCI o clear form
surface resistance physical constants surface area (vol basis)

criical pressure
triple point pressure
vapor pressure
surface area

surface resistivity testiexposure conditions

hazard-related properties allowed working pressure
explosion pressure ‘exposure medium
exposure limit (wh) exposure sirain
exposure limit processing properties ‘exposure medium class

BISXF
HEERSHEI2,0000FM - 2
ZHLLKI5,000MMERIVEF1E
=15~ EREA AT

20

Knovel Knovel Critical Tables (2nd Edition) Search Within
A
© 2008 Knovel

Description: This new 2nd Edition has been updated with over 40 new interactive tables which include new tables
covering 503 Heat Capacity and Thermal Conductivity, 3,133 Reaction Thermodynamics and Equilibrium Constants,
854 Density and Compressibility, 13,332 Vaporization and Vapor Pressure, 185 Thermal Expansion, 377 Transport

Title Detalls and Flow, and 1902 Electrical Properties data.
Citation Table of Contents FIEI T Content Results

Interactive Tables

= Front Matier Tables with Equatien Plotter ETex\

. Proface o the Secor e with Graph Plotter Fron
Periodic Table of the Elements Eltext

= Basic Physical Properties of Chemical Gompounds. EdTable (21824)
= Fundamental Physical Constants Prext

= Common Isotopic Compositions ETable (350)

alculated Properties of Common Qrganic Compounds

rapor-Liquid Equilibrium Data for Organic Mixtures
Heat Capacity and Thermal Conductivity

S RBRE
fE 1B3395,000 BHFLATEAS -
AR PG

Welcome | My Subscription / All Gontent | Sign Out  Knovel Lab

P——

0 I(nOVel® ‘ Q) density ammonium

Hom My Knowve Brows: ‘Search Tools ‘Support = | Live Chat [ | About Us
Status Update a .

Knove s oplimized for use with Intemet Explorer 7x and above, and Fiefox 3x and above. Using oder web Engineering Cases

browsers, or disabling browser featl d 85L reduce functional Hybrid Vehicle Using Mechanical Energy Storage
read full article >> by Alan Cross, M.5.ChE. Posted 5/26/2010

The Short-Term Hydrogen Economy: Fueling Fuel Ce
from Natural Gas

by Jason M. Keith, Department of Chemical Engineering
MY BOOKSHELF | MY SAVED CONTENT | MY SAVED SEARCHES Wiehigan Technologlcal Universty. Posted 512010
Adams Golf Tees Off with Integrated CAD and CFD
By Scott Burnett, Director of Advanced Product
Development, Adams Golf. Posted 5112010

Sign up for My Knovel WIND
Save your searches, favorite engineering references & ERERGY

create customized project folders with My Knovel

Knovel News

Knovel Announces Recipients of National
Merit Bill Woishnis Scholarship
Scholarship Honors Life of Knovel Co-Founder; Suppor

Education of Engineering Students
General Englneering & Engineering Management 05-26-2010 [ Full Article |

Browse (All Content)

Adhesives, Coatings, Sealants & Inks
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Chemistry & Chemical Engineering

Analytical Chemistry Catalysis Dispersion & Aggregation Electrochemistry Environmental Chemistry
General References Industrial Chemistry & Chemicals Industrial Safety Physical Chemistry
Plant Design, Operation & Energy Efficlency Polymer Chemistry Separation Transport Processes

General References

TREARFIERHRE. HAAR

All Titles Titles with Interactive Tools

» Chemical Properties Handbook [ [Z]
« Chemical Reaction Engineering (3rd Edition) -‘,Jiﬁjf:g

« Chemistry of the Elements (2nd Edition)

« DIPPR 882 - Transport Properties and Related Thermodynamic Data of Binary Mixtures, Parts 1-4

* DIPPR Project 801 - Full Version g 7 X

- Dean's Analytical Chemistry Handbook (2nd Edition)

« Dean’s Handbook of Organic Chemistry (2nd Edition)

» Handbook of Inorganic Chemicals

« Hawley's Condensed Chemical Dictionary (14th Edition)

= International Critical Tables of Numerical Data, Physics, Chemistry and Technology (15t Electronic Edition)
« Knovel Critical Tables (2nd Edition) 3 [Z| [3 [ug

« Knovel Steam Tables 7 &=
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TABLE15.1 Formulas for elastic stability o

5. Uniferm straight har under end kead P, both ends hinged
direction o the deflection (p = & ¥ for deflection toward

23 EquationSolver9 - Microsoft Internet Explorer

0 Equation Solver

===

Equation:

. 0.75-0.564 fes
BT

i k' (K
f:

PJ’
or'ET\ K,

Input Yalues to Calculate P

P =2ET [
S i Gl 7
L] @
1 1
L E=pokgy 2 14 023 - 0.0
— 3 [T
pky |
| Thi = an emjpires ] expy
- '_;5‘77 carried cut for valoes of
6. Btraight bar, midde 6o L= f§
portion undorm, end for exanmle, rectang)
portions tapered and section tapering mify
alike; end load; = in width
moment o inerta o
crcas secton of miaddle _— -
perton; iy = moment | 'wl'!"-—
b
o inertia of end cross |
seetions, [, —mement @ :F_

o inertia of secton ¥

g f, = I[Ef

o examp e, section
akender members latt

Syrbal | Vale Uit (ohick to charge) =

E 10 kei

I 1234 bin"2

1 10 in

k1 1 Toflin

k2 1 Toffin -

P [Critical Laad |

P’ Significant Digits: M=

P= 0.1525][Ibf d|

Calculate I

[ Display Plotting Contrals

SelectVariahle and Plot P*

Warighle | Definition o
i ICi disraeter ratio of a cirele

E (Madulus of Elasticity

I Ilorment of Inertia

k1 [Later Force per Unit Length of Deflection Toward Sof =
IMin: | 1.000]in
IMa: | 110.00]in

| Significant Digits

'bgl“l.‘hﬂ'
Digitize Curve (Clidk on the cunve; or press Add Point, input a value
-'l'_F- -y inthe table, and press Enter):
AT e ' 1 (i) P (bf) =
W | P iwizl
T 1.557 /6 289
l_h___,._l‘l—r 2061 |3 580
3069 1619
4,563 07323
(Far singly tapered Flot Add Point Clear All
eolamne aee Bed 46
<

17

12

1"

10

T
=3
=

I (in}

1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 8 85 10 105
Critical Load vs. Length
100% . .
lAxis: @ L L
Zoom: Ty Frrr ey | 'm_ fnear o Shaw: [ Grid Lines
0% 100% 150% P*Axiz: & Linear € Log
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- CAS - - . flash
Table 14 2004 SIRTION 1 mme"a'n'g'::hs‘a"ce structure maol. farmula wﬂgﬁ Registry | RTECS no. EINECS o p':if]'t"{':g] h""':l%;m'm point | sp. gravity
|| INTERACTIVE TABLE TABLE 1A no. *C)
SECTION I; SECTIOM 11, CLASS 2 AND 3;* SECTION Wil
HAAXK MUK ALLCWABLE STRESS VALUES SFO|
{*Soe Maxinmum Temperature Limits for Rel Ao @ (311HQN3 18321 | 26148-68-5 202
172175
III:: Hormsivd € Ten Froduc Form S B, Typelr e (mDnDC”niC
— plates from
e owm wmow el
s | e Bar Skats pH plus weater),
4 Cartoriuzel W pige Si-334 AZasi CUmmErCia'
L] Carberineel Plae Sh-Jea [y =311 i
: . o HoO in 1Ta . abietic acid
: E:-E:::l :’-4'1?;-9; ::i:; L abietic acid @ e 30246 | 514-10-3 208-178-3 itechnical) may be
" Cartoristeel Stert Shesqe [ glassy ar
7 | Caborser Wi tate Sheao A parthy
& Carterpenl Wi, et Sh-yre [ !
i | Cwmene St tate Sheire crystalling
2 Cartoriuesl Smdp nsbe S92 - and mav
13 | Cabonsiesl WL tate Shd1e melt as low
14 Cartorieel Smis_tsbe LT RETY Az
N — Wid tabe [ a2 as 85
o | Cwsmee Wi gy Sia3 1Y 1.0242 at
it Cortiriteel Wid g Sil-33 B a N
o | ot i o i o acenaphthene @ CoHye [ 15621 | 83329 |aB 1000000 209-459-5 93-05 179 AD°C with
w | Cormuen wd pige Sh-ss ¥ respectio
0 Cartonines S gipe Si-23 Y o
1 | Catanges Snhpipe Shera A wiater at 4°C
i3 | Catonatenl Smhgipe Sl-10m 'y 0.8499 at 16°
FH] (ltv:ﬂllt!‘ W, E'R. ELSEL) !. = with
i [ Latoruen f_;g-::'w e e acenaphthylene (@ CyaHg 15220 | 208-96-8 | AB 1254000 205-917-1 §2-83 265-275 faspactto
2o | Catonues Wid pige Sh-saT Water at 2,0
| Enar e o : 83-90; 82-
v | Cabonues Wid plpe Shoane Azel 93 1.35
5 | Catmurd Pixe Sikdns 8 acephate @ T H o NOSPS | 18317 |30560-19-1 | TB 4760000 280-241-2 . {temperature
4 {technical
st | Casemued Plas Siins E] unspecified)
I aee— Plas i3 2 grade)
33 | Camoruesl W pige Sharr ey 06254 at
33 | Catonsteel Shest Shate [ i
5 [ Grsni pise SWikrsotes  pari acetal CHCHIOCH,CHy, | CgHyg®, | 11848 | 10567-7 | AB 2800000 2033106 100 1027 | 20 | ZUOw
3 | Catonsted Bar Sh-a7a a3 respectio
ar | Catorntenl Bar Sl EE] water at 4°C
CH.CHO C.H,0 0783 atz0°
acetaldehyde 5 2y 44105 T5-07-0 | AB 1925000 200-336-3 -1235 202 -3r o
acetaldehyde HyCOH=NNCH,CHO | G H N0 02
fomyimathyinydrazone| N2 A 4Hay 100,12 | 16568-02-6 | LG 8500000 5
b
acetaldmdme CH,CH=MOH C,H MO 58.07 | 107-29-3 | AB 2875000 203-479-6 47 115
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NKBIER- EXCEL

1.1, Soedve Moden = c2zalation Exampls
0 gpial T -, (7}
I Clita;
== O]
Pressure oulskds hole o
Ligyuial deitsdy: L ]
Linquidd level shouvs tale: 2m
Hols damaian 0 mm

Fuinss v Lo Facios
Ertranos: 1
Esf 1
(=TT} n
TOTAL ik

il Al bs

Hole wrea: THE-35 m~2

Prrmsisas i bisrrer o HAGES mrae
Hesgnl ierm «HB mmae2
aleaty coullisan 138

sy LA
Em ise 033 g I

Figure & B Spreadshest cuiput for Esample 3 1) Lgusd dischirge Bwough & hole in the iank

3 Example 2.1 Liquid Discharge through a Hole in a Tank - Microsoft Internet Explorer |Z||E|E|

File Edit Wiew Favorites Tools Help

Example 2.2: Liquid Trajectory from a Hale. Consider agam Example 1.1

stream of liguid dischargimg from a hole na tank will seream out of the tank and impac]

the ground ar somse distance away from the tank, Insome cases the liguid srream oo
sl over any mhng d:iugnn] s ensntain the liguid,

{a) IF ehe hode s B m abosve dhe groainc, how fae will the stream of Diguid shewo)

wway froen the tank}
{b) At what peant an the tank will the masamanm dischenge distane oocur! Whae @
this distameel

Solution: (a) The grometey of the tank el the stream is shown in Figure 2.9, Th
destance away from the mnk the Bquad stream will impacr the ground i given by

il (2.1.32

FISURE 2%, Tank geomelry lor Casrpie 2.2

A31 - &

(mu it Riny RS, R -SRI R

A B C

Example 2.1: Liguid Discharge through a Hole in a Tank

D E

Input Data:
Tank pressure above liguid: 0.1 barg
Fressure outside hole: 0 barg
Liguid density: 490 kgfm™3
Liguid level above hole: 2'm
Hole diameter: 10 i
Excess Head Loss Factors:
Entrance: 0.5
Exit: 1
Others: 0

TOTAL: 1.5
Calculated Results:
Hole area: 7 B5E-05 ™2
Equation terms:
Fressure term: -20.4082 | m™2fs™2
Height term: -19.6 m™2fs™2
“elocity coefficient: 1.25
Exit velocity: o5.7|mis
Maszs flow: 0.22 kiis

ha [
M 4 b WAEX2-1/
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348 MECHANKS OF FLUIDS
iilwan o F (D For wamir a1 60 F lvtocity in fpe § Sametering 51
a1 0F OA0S0RT @ A4 6 A0 20 M EN00  ERO- 400 R0 D00 4000 ROCO 000
o4 BE@ "“"“.1,'{. (vokfera] Qﬁrﬂph Dlﬂmi.rl &l Eﬁl ul EI ElJ ﬂl Vuluesaf (WD for woter ot 50 F (welosity ia fps ¥ diometar ininchesl
. 04 g C4 050431 2 4 E a 'ID ?:] -m " [
§_Camied flow | Graph Titie: + ——t T T wiidall o Ao L6% B30 RolLR00
) A Fig. 3.3.24 Friction Factors for Flow in Fipes ;I Wa ues D‘ ".'I}' fur.'_ln'J'.pl'ur ulr'ul EQF
4 A o eivs] el o] 100,000
C1 - 1 - 1 Il T A ol 1 1 1 1 1 L
008 \L Lt::'nlr.cl 'Iow -I'Crmcnl fﬂlne[ | | | |
G = Qoe l | | i -
oL Curve Navigation: B Comphete furbulence, roogh mpes e
% a7 } .08
= ] tert  w|wi|w|x|  Hde | I ] ' by
2 0os | 1 ! — ] —
= e Y 5 —
5 Curve Label: o 085 - = nnz
|CIJI'\-E"I | ‘:_‘_ - a04s blH
= oo | &
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Knovel Critical Tables.

ey

Welcome Flysheet | My Subscription / All Content | Sign Out
o I<n0ve1® | search knovel... ‘ Optians w | Search » Recent Searches
Home My Knovel Browse Data Search Tools ~ Support = Feedback Live Chat (] About Us
Browse

Titles by Subject | Titles A-Z

All Titles New Titles

HEEEEHHEREREEZEHHREEBEH

Titles with Interactive Tools

Adhesives, Coatings, Sealants & Inks

Aerospace & Radar Technology

Biochemistry, Biology & Biotechnology
Ceramics & Ceramic Engineering

Chemistry & Chemical Engineering

Civil Engineering & Construction Materials
Computer Hardware Engineering

Earth Sciences

Electrical & Power Engineering

Electronics & Semiconductors

Environment & Environmental Engineering

Fire Protection Engineering & Emergency Response
Food Science

General Engineering & Engineering Management

Industrial Engineering & Operations Management

HEEEEHEEGRDADEBHEIBEH

Manufacturing Engineering
Mechanics & Mechanical Engineering

Metals & Metallurgy

Mining Engineering & Extractive Metallurgy

Nanotechnology

Oil & Gas Engineering

Optics & Photonics

Pharmaceuticals, Cosmetics & Toiletries
Plastics & Rubber

Process Design, Control & Automation
Safety & Industrial Hygiene

Sustainable Energy & Development
Textiles

Transportation Engineering

Welding Engineering & Materials Joining

28

Browsing All Content



Knovel Critical Tables.

Knod Knovel Critical Tables (2nd Edition) (Enarch Within )
CRITICAL - - on
© 2008 Knovel BEEEXABEHER

TABLES
Description: This new 2nd Edition has been updated with over 40 new interactive tables which include new tables
covering 503 Heat Capacity and Thermal Conductivity, 3,133 Reaction Thermodynamics and Equilibrium Constants,

854 Density and Compressibility, 13,332 Vaporization and Vapor Pressure, 185 Thermal Expansion, 377 Transport
Title Details and Flow, and 1902 Electrical Properties data.

Citation Table of Contents | interactive Tables i Content Results

| ive Tabl
* Front Matter Tr:s[::ﬁ:h I?quistlion Plotter ﬂTEH
Tables with Graph Plotter
« Preface to the Second Edifion 'ETE o
[=] Periodic Table of the Elements Blrext
+ Introduction Text
[5] Properties of the Elements ETable (115)
« Basic Physical Properties of Chemical Compounds E-Table (21824)
« Fundamental Physical Constants IETE »

» Common Isotopic Compositions
[-] Calculated Properties of Common Organic Compounds

Ef Table (350)

29
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Knovel Critical Tables.

Knovel Knovel Critical Tables (2nd Editi Search Within
cf;ﬂ%‘%" EndMote
© 2008 Knovel
RefMan

Description: This new 2nd Edflgn hag v interactive tables which include new tables
covering 503 Heat Ca m ProCite Thermodynamics and Equilibrium Constants,

AR Naneite and ™A IRl 11 gura 18R Tharmal Fynaneginn 377 Tr::nn,pnrt
Title Details [ Continue | (2| Export | @ Close RefWorks i
i
Insert Pages: [30{ ] ults
u
Citation Enter page numbers and/or page ranges separated by commas, for example 1,3,5- 12
knowvel Critical Tables (2nd Edition). (2008). . Knovel.
Crlineg version available at:
hittp:ffweaew. knovel.comiwebd/portalbrowse/display? _EXT_KNMCWVEL_DISPLAY _bookid=761&VerticallD=0
1
Al
(115)
,|21824)
T RIREITIETET T nyanean wunagl g oo lJHT'Em
» Common Isotopic Compositions ETable (350)

[-] Calculated Properties of Common Organic Compounds

30
30



Knovel Critical Tables -2z B F#= 1§ BEERKETAE A

@ Knovel

Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Moment, and S...

Table: Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Moment, and Surface Tension of Selected Organic Substances Pages:
Table Type: Interactive Table

Search Query: (surface tension >= 25 mN/m) and (dynamic viscosity <= 0.5 mPa s)
Total Number of Search Hits: 35 Display: Data Found | All Data
Total Number of Rows: 1359

Jumpto:  7of1

[} Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Moment, and Surface Tension of Selected Organic Substances

¢ SelectRows | ‘. Filter Data @Pn’ntTﬂble E} Export Table D View Table Notes = % Unit Converter | @) Help

— matarial or substance name Vism@iwz = dislectric congt dipole moment surface tension, coeff a surface tension, coeff b
(mMN s/m®) D) (dyne/cm) (dynefcm)

402 trans-1,2-Dichloreethylene 0423 @ 15°C ‘él Sort Ascending 0.7 @ 25°C; benzene 25 @ 20°C a

408 Dichloromethane 0.443 @ 15°C %1 sort Descending 1.6, gas 30.41 0.1254

458 Diethyl suliide 0.446 @ 20°C |_—4| Caolumns 3 1.52, gas 27.33 0.1108

481 Dimethylamine 0.207 @ 15°C 6,32 @ 0°C 1.03, gas 295 0.1265

539 Dimethy! sulfide 0.289 @ 20°C 8.2 @ 20°C 1.45 @ 25°C; benzene 26.07 0.0805

599 Ethanethiol 0.00316, gas 68 @ 15°C 1.57, gas 25.06 0.0793

614 Ethyl acetate 0473 @ 15°C 611 @ 20°C 1.78, gas 26.29 0.1161

656 Ethylene oxide 03@oc 14 @-1°C 1.88, gas 27.66 0.1664

660 Ethyl formate 0419 @ 15°C 716 @ 25°C 1.54, gas 26.47 0.1315 4
v

Dean's Handbook of Organic Chemistry (2nd Edition)
€ 2004 McGraw-Hill
Done =
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Real World Problems, Real World Solutions

1. Click on Data Search
» Recent Searches

Support = ’ Send Feedback ' Live Chat (] ‘ About Us

0 I(ﬂOVCl@ | . search knovel...

Data Search

Tools ~

[x] Have you tried the new Knovel yet?

Status Update

The Knovel Search Widget

Gain access to Knovel directly from your desktop and web pages like your intranet and SharePoint! Learn more and Preview the latest features
download it here. of the new Knovel

Try the Beta »

MY BOOKSHELF MY SAVED CONTENT MY SAVED SEARCHES

Engineering Cases

Using Simplified Models to Simulate Dynamics in

Process Operations

Thermophysical EFFICIENCY The dynamics of process operations are often overlooked

and Physical Properties Chemicals and MANUAL in the undergraduate chemical engineering curriculum. In

of Chemical =% Hydrocarbons . addition, they are often overlooked or inadequately

Compounds B . . . .
considered in process design and preparation of operating

procedures for new facilities. These dynamics are important

considerations for: « Startup of process operations «

Considerations of upset conditions * Operation of batch [...]

Yaws’ 3 ey
!_ ";‘”d_t?(}ﬁ)_k_ YAWS ENERGY ==

wf Thermodynemic

Carl L. Yans
SYTHEROTAGTE Carl L. Yaws.

Computer Simulation Risks

Browse (My Subscription) By Joe M. Bonem. Posted 6/13/2012.

Adhesives, Coatings, Sealants & Inks Mechanics & Mechanical Engineering g; EI: S::r:yTgreaggoc;i.?Dl;::lédcsl';;rzl;iz%a“lz;:\dditives
Aerospace & Radar Technology Metals & Metallurgy

Biochemistry, Biology & Biotechnology Mining Engineering & Extractive Metallurgy Knovel News B

Ceramics & Ceramic Engineering Nanotechnology Knovel's New Search Widget is Now Available

Chemistry & Chemical Engineering Oil & Gas Engineering



Real World Problems, Real World Solutions

QO Knovel’

Home My Knovel

Data Search

Data Search

Tools ~

2. Enter your FIELDED search

» Recent Searches

Support =

Send Feedback

Live Chat [ J

About Us

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click
in the Field box to display the available search fields. When you begin typing, the list is filtered.

Field

&) | tensile yield strength

®Aand Oo0Or ONot
Field
& | all text fields
keyword lon exchange properties
all text fields dry exchange capacity

acid-base properties
acceptor number
donor number

acoustic properties
sound level

applications
applications
substitutions
synergists
Therapeutic Category

Therapeutic Category,
Veterinary

use

exchange swelling

wet exchange capacity
magnetic properties

coercivity

core loss

frequency

magnetostriction constant

magnetic flux density

magnetic force

Schmidt number
material composition

ash content

carbohydrate content

Operator

| exists

-

Operator
| is (=)

Value

solution properties

acid dissociation constant, pK

acid number

log activated carbon partition
coefficient

aniline paoint
azeotropic temperature
cation-exchange capacity

cation exchange capacity
(vel)

cloud point
concentration {equivim)
concentration (g equivivol)

concentration (mass/mass
basis)

concentration {massfival

X

= i fracture

& Add another row

Help

m or clear form

~r-
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@ Knovel’

3. Review the Interactive Results

Home My Knovel Browse Data Search Tools ~ Support +

Send Feedback

Live Chat [J

About Us

Number of Titles Retrieved: 7 Page: 1 of 1

You searched for (tensile yield strength EXISTS) and (fracture)
Add Search to My Knovel
Titles:
12 Aluminum Alloy Database

Y A Add Book to My Knovel  Search Within

Sections Relevancy
Aluminum Table 12a. Representative Fracture Parameters for Wrought and Cast Aluminum Alloys (US 100 %
Alloy Customary Units)
Database Table 12b. Representative Fracture Parameters for Wrought and Cast Aluminum Alloys 99 %
(Metric Units)

W ASM Handbook, Volume 13A - Corrosion: Fundamentals, Testing, and Protection :”}d}td'

¥ standard Handbook of Machine Design (3rd Edition)

/Y ASM Handbook, Volume 20 - Materials Selection and Design 1

/Y ASM Handbook, Volume 01 - Properties and Selection: Irons, Steels, and High-Performance Alloys %
[ Magnesium Alloy Database

~~

Relevancy
100 %

Content Type
Ef Table (112)

EH Table (110}

100 %

99 %
99 %
99 %
94 %



Real World Problems, Real World Solutions

4. Manipulate the interactive tables/export to desk top

@ Knovel

Table 12a. Representative Fracture Parameters for Wrought and Cast Aluminum...

Table: Table 12a. Representative Fracture Parameters for Wrought and Cast Aluminum Alloys (US Customary Units) Pages: 1233 2l
Table Type: Interactive Table Jump to:

Search Query: (tensile yield strength EXISTS) and (fracture) ump fo: fof 3
Total Number of Search Hits: 112 Display: Data Found | All Data

Total Number of Rows: 113

[} Table 12a. Representative Fracture Parameters for Wrought and Cast Aluminum Alloys (US Customary Units)
« Select Rows |, | Filter Data | ¢y Print Table | [ Export Table | [ View Table Notes | S Unit Converter | @ Help

tensile yield stre... unit propagation... plane strain frac... plane strain frac... relative crit. crac..

no. = alloy type product type alloy name UNS no. temper {ksi) (ibf infin?) (ksi in'2) ksi in'2) {in) ©oob
1 Aluminum Alloy ... premium streng... 224.0 AD2240 17 41.4 =200 30.2 a0 0.73 E
2 Aluminum Alloy ... sand castings 240.0 AC02400 F 26 ~T5 16 0.62

3 Aluminum Alloy ... sand castings 2420 AC02420 F 204 ~120 21 1.03

4 Aluminum Alloy ... premium streng... 249.0 AQ24890 7 48.2 ~200 287 30 0.6

8 Aluminum Alloy ... sand castings 295.0 AQ2950 T6 271 =250 =35 =187

L] Aluminum Alloy ... sand castings 308.0 AQ3080 F 18.5 =250 19 1.03

T Aluminum Alloy ... permanent mol... 354.0 AD3540 TE2 449 128 22 0.49

8 Aluminum Alloy ... premium streng... 354.0 A03540 T6 43 ~125 18 18 0.42 1
] A lurrirnrr & o rarranant miol AEAR N ANIERN I7 il ARR an 1 3R ) !

~—



® Data Search Searching for Numeric & Tabular Data

BHE—FIENEDRIEHRE

| Data Search

{5l : 5 Failure Strength#8x BB | TR 1&

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click
in the Field box to display the available search fields. When you begin typing, the list is filtered.

Field

= | all text fields

@®And OOr

Field

) Not

=) | graph index

Operator
| is (=)

Help

Value

[+ | | failure strength

Operator

axists

& } &) Add another row

~ o



® Data Search Searching for Numeric & Tabular Data

HHEM B EMIRS TR
{51 : M TEAT R ES BO & 11 2E EE Rate of Corrosion

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click
in the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value

- ) . .
@ material or substance name [ is (=} - ] steel

®and Oor ONot

Field Operator Value Units

& | corrosion rate [ less than or equal to (< & ] 20 | mpy 5

=1.34 - 105000.0 mpy

®and Oor ONet
Field Operator Value

&  exposure medium [ is (=} 5 ] citric acid

Search or clear form

~r



® Data Search Searching for Numeric & Tabular Data

A EA L E — R R BUE
{5l : 22198 €1 FFZFEThermal Conductivity

Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click
in the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value
&) | alloy number | is (=) fsl 2219
201.0 - 52100.0
®And COOr (Not
Field Operator
&) | thermal conductivity | exists a & Add another row




Data Search Searching for Numeric & Tabular Data

A EM M E SRR
151 - Bk 2T 24k B9 i1 {8 5% B SE [ Tensile Strength

Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

(2 EE

Field Operator Value

@ |materia| or substance name | |i5 (=) Vl ||:arh|:|n fiber

@and Qor QO Hot

Field Operator Value Units

@ |tensi|e strength | |i5 between (>=/<=) Vl |15EJU[] |E,n.;||25[JUU | |_ V|

2.99 - 3.23E11 psi

& add another row

Search or clear form




Case Study 1

HEIRMEMAK—FEREIRRPEANSEXBTFNHBRER, %
TFEIMEE B A SR E 7K A FMEREEE BR % A & A F A e 77 it
K BB TR A B R H Ve

FE 5K H>=25 milliNewtons per metre

B H¥EEE <=0.5 milliPascal per second



HIFEDATA SEARCH

How Knovel Helps Engineers
Engineers use Knovel for faster access to the right technical infermation- from best practices to materials selection. Leam more.

You are not logged in, log in Now

0 I<DOV€1® » Recent Searches

Home Browse Data Search Tools ~ Support = Live Chat Iv__l Free Titles About Us
Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value
Click to select a search field. [ First select a Field... "H @ Add another row
You MUST choose a field from the list. m or clear form
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0 I( ﬂovelﬁ » Recent Searches

Home Browse Data Search Tools ~ Support = Live Chat [ Free Titles About Us
Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value

[mr ] | First selecta Field... I+ @ Add another row

combustion properties optical properties surface properties ~
rate of pressure rise band gap pressure specific surface area

electrical properties coefiicient BBce ension m or clear form
surface resistance physical constants surface area (vol basis)

critical pressure

surface resistivity - p| testlexposure conditions

hazard-related properties riple poini presgEme allowed working pressure
explosion pressure VEPOr prosggee exposure medium
exposure limit (wiv) surface area exXposure strain
exposure limit processing properties exposure medium class

44



IAZ SN - DUEFISKR - 2 greater than or equal to (>=)

WWalcome | My SUDSCrPLon / All LONTENT | SI1gn WUt | KNovel Lap

0 I(HOVCF » Recent Searches

Home My Knovel Browse Data Search Tools -~ Support = Live Chat [ About Us
Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

is (=) Help

is not null {exists)

Field less than or equal to (<=) E Units
surface tension ¥ greater than or egual to {>=) _mN/m ‘!! @ Add another row

is between (==/<=) J -67.4 - TO00.0 mN/m
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Welcome | My Subscription / All Content | Sign Out | Knovel Lab

0 I(ﬂOVﬁ:l@ » Recent Searches

Home My Knovel Browse Data Search Tools ~ Support = Live Chat [J About Us
Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value Units
surface tension [ greater than or equal t« 3] 25 | mN/m ' © Add another row

-67.4 - T000.0 mN/m | I“JFT,::”"

Nim
ergfcmaz Search or clear form
affcm

JimAz
104-3 Ib-f/ft
Ibffin
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Mm%k 'Add Another Row o] LIIA S — MG R4

Welcome | My Subscription / All Content | Sign Out | Knowvel Lab

0 I(IIOVCP » Recent Searches

Home My Knovel Browse Data Search Tools - Support = Live Chat D About Us
Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value Units

@ | surface tension greater than or equal & I-H 25 miSm I-_r]‘

=67.4 - T000.0 mN/m

@and (Oor (ONot

Field QOperator Value

(@ | Click to select a search field. [ First select a Field... 3] i Add another row _
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@ Knovel’

» Recent Searches

Home My Knovel Browse Data Search Tools ~ Support = Live Chat [ About Us

Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value Units
@  surface tension [ greater than or equal t I-H 25 mM/m ﬂ‘

=674 - 7T000.0 mM/m
®And (OOr (Not
Field QOperator Value

Units

& | dynamic viscosity [ less than or equal to (< I-H 0.5
-T.51E-10 - 1.5E16 mPa s

48

[mPas l-#-l

& Add another row

Search or clear form
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@ Knovel’

» Recent Searches

Home My Knovel Browse Data Search Tools - Support = Feedback Live Chat [ About

Number of Titles Retrieved: 8 Page: 1 of 1

You searched for (surface tension »>= 25 mN/m) and (dynamic viscosity <= 0.5 mPa s)

Add Search to My Knovel

Titles: Relevancy
J2 Knovel Solvents - A Properties Database [ [T 100 %
Enovel Add Book te My Knovel Search Within
Sclvents
AL Sections Relevancy Content Type
LaLabasr Physical Properties 100 % E=H Table (18)
) ....Q._
J2 Perry's Chemical Engineers' Handbook (7th Edition) [ [T 100 %

Add Book to My Knowvel Search Within

Sections Relevancy Content Type
Table 2-352 Saturated Water Substance-Temperature (Sl units) 100 % EZE] Table (39) _
¥ Heat Transfer Handbook [ 99 %
A2 Pumping Station Design (Revised 3rd Edition) 5 98 %
12 Mechanical Engineers’ Handbook - Energy and Power (3rd Edition) [ 97 %
/¥ 2009 ASHRAE Handbook - Fundamentals (I-P Edition) [ 97 %

49
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@ Knovel’

Table 2-352 Saturated Water Substance-Temperature (Sl units)

Table: Table 2-352 Saturated Water Substance-Temperature (SI units) Pages:
Table Type: Interactive Table

Search Query: (surface tension >= 25 mN/m) and (dynamic wiscosity <= 0.5 mPa s)
Total Number of Search Hits: 39 Display: Data Found | All Data
Total Number of Rows: 71

Jumpto: 1ofd

| Table 2-352 Saturated Water Substance-Temperature (SI units)

« SelectRows |, | Filler Data g Print Table | [E ExportTable | [ View Associated Text 'S Unit Converter | @ Help

— temp. pressure volume, lig. (ma... volume, gas (m...  viscosity, liq. surface tension, ... enthalpy of fusio...
: (K) (bar) im=/kg) imkg) (Pa s) (Mfm) (kJikg)
17 27315 000611 1.000 = 10 4| sort Ascending 1750 = 1u-‘E 0.0755 0.0 m
i¢ Sort Descending
18 275 0.00697 1,000 % 10 5 coumms » 1682 » 10 0.0753 7.8
19 280 0.00390 1,000 % 102 130.4 e 0.0748 28.8
20 285 0.01387 1,000 * 11]'3 99.4 1295 = 11]_6 0.0743 49.8
21 280 0.01917 1001 x 102 69.7 e 0.0737 70.7
'y
22 285 0.02617 1,002 * “]-El 51.94 050 x .m-ﬁ 0.0727 S1.6 v
— . | E R

Perry’s Chemical Engineers’ Handbook {7th Edition)
© 1997 McSeaw-Hill
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@ Knovel’

Table 2-352 Saturated Water Subsigasy ™ =orofoon IS emfiab

Knovel - Knovel Content —

. D [ htp:/ jwww.knovel.com fweb/portalfknovel_content?p_p_id=EXT_KNOWVEL_CONTENT&p_p_action=1&p_p_state=normalé ‘ﬁ‘\l
Table: Table 2-352 Saturated Water Substance-Tempe
Table Type: Interactive Table

@ Knovel
Search Query: (surface tension >= 25 mN/m) and

Total Number of Search Hits: 39 Knovel: Export Table
Total Number of Rows: 71

Select an Export Option:
__| Table 2-352 Saturated Water Substance

@ Current page of table (up to 50 rows)

v Select Rows = . | Filter Data 'ﬁ Print Table | [2 | () Current page of table (up to 50 rows) with rows displayed as text

Rows displayed as text show information from a row including synonyms and some other data accessible from hyperlinks.

temp. pressure
ne. = (K) (bar)
17 273.15 0.00611 el
18 275 0.00647
18 280 0.00530 MW
20 285 0.01387 P 99.4 1225 % 10 0.0743 49.8
21 290 0.01917 1.001 x 10 9.7 1080 x 10 0.0737 70.7

'y

22 295 0.02617 1002 x 10 51.94 950 x 10 0.0727 916 :
— —4 A | »

Perry’s Chemical Engineers’ Handbook {7th Edition)
© 1997 McGiaw-Hill
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@ Knovel’

Table 2-352 Saturated Water Substance-Temperature (S| units)

Table: Table 2-352 Saturated Water Substance-Tempera/©.© © e e ot -
Table WPE: Interactive Table @, htp:f jwww_knovel.com a’web,fportah’knovel_content?p_p_'ld=E}(T_KNDVEL_CONTENT&p_p_action=1&p_p_5tate=normali‘i:,f)

Search Query: (surface tension >= 25 mN/m) and (d ®
Total Number of Search Hits: 39 ® I(HOVC]
Total Number of Rows: 71

Knovel: Export Table

.| Table 2-352 Saturated Water Substance-’ ggjact a File Type:

¥ SelectRows | , | Filter Data = &g Print Table [ Ex ©  Microsoft Excel

O HTML
temp. pressung

ne. = (K] (bar) O PoF

(O Text (tab-delimited)
17 27315 000611

BACK CLOSE HELP
8 o75 0.00687 |_sack | exort I cose I HELP |
18 280 0.00530
Cone

20 285 0.01387 1.000 = 11]'3 99.4 1225 = 11]—15 0.0743 45.8
21 280 0.01917 1001 = 1073 6.7 1080 = 4078 0.0737 0.7
22 295 0.02617 1.002 = 11]'3 51.94 G5G x 1D_B 0.0727 91.6 X
I,__ __.l R

Perry’s Chemical Engineers’ Handbook {7th Edition)
© 1997 McBraw-Hill
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@ Knovel’

Table 2-352 Saturated Water Substance-Temperature (S| units)

Table: Table 2-352 Saturated Water Substance-Tempera © © © e eknoe] Copten =,
Table WPE: Interactive Table @ [ nhtp:/ fwww.knovel.com a’web,fportah’knovel_content?p_p_'ld=E}(T_KNDVEL_CONTENT&p_p_action=1&p_p_5tate=normald‘i.f}

Search Query: (surface tension >= 25 mN/m) and (d ® I(HO\TCIGJ

Total Number of Search Hits: 29
Total Number of Rows: 71

Knovel: Export Table

8,00 Opening TableData.xls
| Table 2-352 Saturated Water Substance-1 geject a File Type: You have chosen to open
v SelectRows | , | Filter Data | g Print Table | [Eb Ex @  Microsoft Excel 7| TableData.xis
O HTML which is a: xls File
no. & temp. pressure O PoF from: http://www.knovel.com
(K) (bar) O rext (abdelimited) What should Firefox do with this file?
ex abD-delimite:
17 27315 000611

O Open with
ncx .iaa:ii eSave File
18 275 0.00897

"1 Do this automatically for files like this from now on.

18 280 0.00530
Cone
(" cancel ) E—OK—3
20 285 0.01387 1.000 * 1072 99.4 1295 %o
21 280 0.01817 1.001 = 1073 69.7 1080 * 1078 0.0737 70.7
22 295 0.02617 1.002 = m-a 51.94 585G x m—ﬁ 0.0727 91.6 1)
— —4 A | »

Perry’s Chemical Engineers’ Handbook {7th Edition)
© 1997 McBraw-Hill
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Smartart Graphics
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188 Title: Dean's Handbook of Organic Chemistry (2nd Edition)

2 |Table: Interactive Table 4.10 Viscosity, Dislectric Constant, Dipole Moment, and Surface Tension of Selected Organic Substances
3

4 |no. material oi viscosity | dielectric ¢ dipole mor surface ter surface tension, coeff b {dyne/cm)
5 [14 Acetone, ik 0391 @ 0° 20.7 @ 25% 2.77 @ 20° 26,28 0112

6 |18 Acetonitrile 0,397 @ 1037.5 @ 20° 387, gas  25.58 01178

7 30 Acrylonitrile 0.35 @ 20° 33 @ 20°C 3.91.gas | 29.58 01178

8 |3z Allyl acelab 0.207 @& 3C 28,73 01188

9 |33 Allylamine | 0.375 @ 2¢ 1.3 @ 25°C 27 49 01287

RE:L Bromoetha 0,397 @ 20136 @ -60 2.03, gas  26.52 0.1158

1 153 1-Butaneth 0.501 @ 20 5.07 @ 25" 1.54 @ 25" 28.07 01142

2 160 2-Butanone 0.428 @ 20 18.5 [@ 20" 3.2 @ 30°C 26.77 0.1122

3 |207 Butyraldeh: 0.455 @ 20 13.4 @ 26° 2.45 @ 40° 26.67 0.0825

4 (218 Carbon dis 0.363 @ 203 @ -12°C 0, gas 35,29 01484

521 1-Chiorobu 0469 @ 12 9.07 @ -30 2.13. gas | 25.97 01117

6 288 3-Chioro-1-0.347 @ 15 8.2 @ 20°C 2, gas 255 0.0945

.7 |330 Cyclopenla 0.43% & 20 1.965 @ 200 2553 01462

B |354 1.1-Dichlon 0.505 @ 22101 @ 18" 2.06, gas  27.03 01186

9 400 cis-1,2-Dicl 0467 @ 209.2 @ 25°C 2.95. gas |28 @ 20°C

0 a0z trans-1,2-D 0.423 @ 15 2.14 {@ 25° 0.7 @ 25°C 25 @ 20°C

1 408 Dichlorome 0.449 @ 12914 @ 20° 16, gas  30.41 0.1284

12 |458 Dyl sulfl 0446 @ 205.72 @ 25" 1.52, gas  27.33 01106

13481 Dimethylan 0207 @ 12632 @ 0°C1.03.gas 295 01265

4 539 Dirnethyl g10.289 @& 20 6.2 @ 20°C 1.45 @ 25" 26.07 00805

!5 [589 Ethanethiol 0.00316, g: 6.9 @ 15°C1.57. gas 25,08 0.0793

6 614 Ethyl acela 0.473 @ 126.11 @ 20° 1.78, gas 2628 01161

7 |656 Ethylens 01 0.3 @ 0°C 14 @ -1°C 188, gas 2768 01664

'8 |660 Ethyl forma 0419 @ 12716 @ 25° 1.94, gas  26.47 0.1315

9 677 Ethwyl methy 0.373 @ 20 2753 0.1286

i |raz lodomethar 0.5 @ 20°C T @ 20°C 164, gas 3342 01234

il 882 Methyl acel 0388 @ 20703 @ 20° 1.7, gas 27495 01283

12 1906 cig-4-Methy 0,247 @ 25133, mixec 2.7 @ 30°C 2807 0.068, mixed isomers
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Title: Knovel Solvents - A Properties Database

Table: Physical Properties

molecular  freezing boiling dielectric  surface tension
no. name IUPAC Name CAS Registry no. weight temperature {*C) temperature ("G} evaporatio calor constant  (mM/m) viscosity | 1
20 Acetyl chloride acetlyl chlorde 75-38-5 T8.5 -112 51 colorless 158 26.7 0.369 [
32 Acrylonitrile prop-Z-gnenilrile 107-131 531 -84 v coloress 27.3 0.34 [
157 Butyraldehyde butanal 123-F2-8 721 -89 5 7B coloress  13.4 29.9 043 |
163 Carbon disulfide methanedithions 751540 TE.1 -110.8 48.3 coloriess | 2.6 32 0.36 f
288 Dichloremethane dichloromethana T5-08-2 84.94 -84 52 39.6 14.5 coloress 8.1 27.88 04043
345 Dirmethyl sulfide melhylsulfanylmethane 75-18-3 621 -G8 ar colorless  |6.3 26.5 0.28 [
TiT Metnyl formate mednyl formate 107-31-3 60.05 -100 32 colorless | B.5 25 0.328 [
T3 Melnyl propyl ketone penfan-2-ong 107-87-2 BE.15 -TH 102 2.4 colorless 136 33.87 0.485
QE6 Solvon ACS 122.898 71 coloress 25.8 .48
QBT Solvon AER 122.898 71 coloress 25.8 .48
EH Solven DR 7o 25.8 .48
Q8 Solvon IP G 258 .48
ara Solvon PB o 259 .48
1004 Tetrahydrofuran oxolane 109-98-8 T2 -108.4 65.9 6.3 colorless | 7.58 26.4 .46 |
1199 Lenium By 7 259 .48
1200 Lenium X5 T 258 .48
1238 Eastman methy| acetate Te-20-9 74.0% -G8 55.8 6 258 0.4
1412 Triagen T 259 0.49

Knovel Solvents - A Properties Database © 2008 ChemTec Publishing
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Search Example: % &5 ZAIZE AT

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in the Field
box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value Units
@ | melting point [ is between (»wfo=) | g i 50 and | 100 ["C |
-272.0 - 10500.0 *C
@and Oor  ONot
Field Operator Value Units
& | boiling point I' is between (>=/<=) |3 i 100 and 200 (°C =
-273.0 - 215000.0 *C
@and Oor  ONet
Field Operator Value
@ mmaterial or substance name [ i5 (=) = i aleohal

Search or clear form

iR vl S S R AT B R A B AN HYES
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0 I([lOVCl@ ‘ search knovel...

WIEIGUII CIYSIERL | MY SUDSGHREUON [ Al LOIET | IgN WuL
» Recent Searches
Support = Feedback Live Chat [J About Us

me My Knovel Data Search Tool:

COLLAPSE ALL

Number of Titles Retrieved: 1823 Page: 1of 61

You searched for (turbine)

Add Search to My Knovel

Titles:
2 Gas Turbines - A Handbook of Air, Land, and Sea Applications [

Add Book to My Knovel Search Within
Sections Relevancy
10.3.2.2 Gas Turbine with Sequential Combustion 100 %
3.2.2.8 Steam Turbine Basic Components and Main Systems 100 %
4.3.5.1 Energy Transfer from Gas Flow to Turbine 100 %
5.2.4.1 Characteristics of Turbine Oil and Applications 100 %
17.2.4.2 Alrcraft Gas Turbine Engine Experiment 97 %

,@ ‘Gas Turbine Engineering Handbook (3rd Edition)

Add Book to My Knovel Search Within
Sections Relevancy
b 22.3 Axial-Flow Turbines 100 %
Interactive Graphs B1%

Bifjturbine FFI&ERIKE, R¥EFR

Content Type

ﬂm ............ s iney e e+ o |

Drext ®

ﬂm 0 I(nOVCl ‘ search knovel... | tions = ‘ - + Recent Searches

P

EM Home My Knovel Browse Data Search Tools ~ Support = Feedback Live Chat (J Abou

Show more results Number of Titles Retrieved: 1823 Page: 1 of 61
100 %
You searched for (turbine)
Add Search to My Knovel
Content Type

Frext Titles: Relevancy
@ Gas Turbines - A Handbook of Air, Land, and Sea Applications [ 100 %
,@ ‘Gas Turbine Engineering Handbook (3rd Edition) 100 %
¥ Gas Turbine Performance (2nd Edition) 100 %
® Combustion Instabilities in Gas Turbine Engines - Operational Experience, F M I and - in 100 %

Astronautics and Aeronautics, Volume 210

,@ ‘Gas Turbine Engineering Handbook (4th Edition) 91 %
,@ ‘Combined-Cycle Gas and Steam Turbine Power Plants (3rd Edition) 91 %
,@ ‘Wind Turbines - F i icati (2nd Edition) 91 %
[ Steam Turbines for Modern Fossil-Fuel Power Plants 91 %
® Wet-Steam Turbines for Nuclear Power Plants 91 %
[® Gas Turbine Propulsion Systems 91 %
,@ Elements of Propulsion - Gas Turbines and Rockets 91 %
,@ Aircraft Engines and Gas Turbines (2nd Edition) 91 %
,@ Pounder’s Marine Diesel Engines and Gas Turbines (9th Edition) 91 %
,@ Aerothermodynamics of Gas Turbine and Rocket Propulsion (3rd Edition) 91 %
@ Pratective Coatinas for Turhine Blades a1 o
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VWEICOIME FIYSNEET MYy SUDSCrIpUon / All LONTEnt | Sign wut

®
0 I(ﬂOV@l ‘ search knovel... ‘ Options w | » Recent Searches

Home My Knovel Browse Data Search Tools ~ Support = Feedback Live Chat (J About Us

Back Goto: Previous Title | All Retrieved Titles | Next Title

You searched for (turbine)

Gas Turbines - A Handbook of Air, Land, and Sea Applications Search Within
By: Soares, Claire @ 2008 Elsevier

Description: This book offers professional engineers and technicians hard-to-find manufacturer's data with extensive
interpretation and explanation.

Table of Contents

Sections Relevancy Content Results
10.3.2.2 Gas Turbine with Sequential Combustion 100 % 'ETe:ﬂ
3.2.2.8 Steam Turbine Basic Components and Main Systems 100 % ETB){[
4.3.5.1 Energy Transfer from Gas Flow to Turbine 100 % IEText
5.2.4.1 Characteristics of Turbine Qil and Applications 100 % 'ETem
17.2.4.2 Alrcraft Gas Turbine Engine Experiment a7 % 'ETem
18.1.2.11 The Gas Turbine's Main Rivals 97 % IETB:-:[
3.2.1 Power Generation Gas Turbine, Simple and Combined Cycles a7 % 'ETe;q
3.2.2.11 Steam Turbine Governing System 97 % ﬂTe:ﬂ
3.2.2.16 Case 1. Advanced Design of Mitsubishi Large Steam Turbines a7 % IEText

v knnvel.cam fwehinartal fmain -5-6 Results of "H" Series Gas Turbine Trial Operation 97 % IEText
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K#natural gas flow

Welcome Knovel Employees My Subscription / All Content | Sign Out

® A
G I(ﬂOVCl (I -_natural gas flow ’ Options » ‘ » Recent Searches

I Home My Knovel Browse Data Se Tools ~ Support = Live Chat (J About Us

MY BOOKSHELF MY SAVED CONTENT MY SAVED SEARCHES Have you tried the new Knovel yet?

Materials Selection in

A new Knovel.com is coming!
Mechanical Design

Try the Beta

Engineering Cases 5

Potential Emissions Reductions from the Use of Base-

Loaded CHP Systems in Commercial Buildings

By Amanda D. Smith and Dr Pedro J. Mago. Posted
Browse (All Content) 1/31/2012.

Reactor Scale-Up of Copper-Chlorine Cycle of Hydrogen

Adhesives, Coatings, Sealants & Inks Mechanics & Mechanical Engineering Production from Proof of Principle to Large Engineering
Aerospace & Radar Technology Metals & Metallurgy Scale
By G. F. Naterer and Z. Wang. Posted 01/11/2012.
Biochemistry, Biology & Biotechnology Mining Engineering & Extractive Metallurgy
. < 5 . IE+D Leverages Lean Principles to Differentiate
Ceramics & Ceramic Engineering Nanotechnology Engineering Services
Chemistry & Chemical Engineering 0Oil & Gas Engineering by Ray Minato, President, Inertia Engineering + Design Inc.
(IE+D). Posted 01/02/2012.
Civil Engineering & Construction Materials Optics & Photonics
Computer Hardware Engineering Pharmaceuticals, Cosmetics & Toiletries
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Welcome Knovel Employees My Subscription / All Content | Sign Out

®
0 I(HOVCI | -{_search knovel.. Options v ] » Recent Searches

Browea Nata Caarch Support = Live Chat CJ About Us

My Knovel
Number of Titles Retrieved: 174  Page: 1 of 6

You searched for (natural gas flow)

Add Search to My Knovel

Titles: Relevancy
52 pipeline Rules of Thumb Handbook - Quick and Accurate Solutions to Your Everyday Pipeline Engineering Problems (7th 100 %

Edition) [

SIAMIN[SY Add Book to My Knovel  Search Within

RULES »THUMB
Sections Relevancy Content Type
15.1.6 Estimate Natural Gas Flow Rates 100 % ﬂ Text
22 .22 Heat Value Conversions and Natural Gas Equivalents of Various Fuel Units 100 % ﬁ;t
9.1.3 Categories of Natural Gas and Reserves Terminology 100 % ﬁ;t
10.1.3 Estimate hp Required to Compress Natural Gas 97 % ﬂ;t
11.13 Estimate Pipe Size Requirements for Increasing Throughput Volumes of Natural Gas 97 % ﬂ;t

Show more results

95 %

2 Advanced Petroleum Reservoir Simulation 3¢}
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Velcome Knovel Employees My Subscription/All Content  Sign Out

® A
0 KHOVCI (| {_natural gas flow AND pipeline ‘ Options w ’ » Recent Searches

Home My Knovel Browse Data Search Tools ~ Support = Live Chat About Us
Number of Titles Retrieved: 174  Page: 1 of 6
You searched for (natural gas flow)
Add Search to My Knovel
Titles: Relevancy
1 Ppipeline Rules of Thumb Handbook - Quick and Accurate Solutions to Your Everyday Pipeline Engineering Problems (7th 100 %
Edition) [
PIPELINE Add Book to My Knovel Search Within
RULES *THUMB
Sections Relevancy Content Type
15.1.6 Estimate Natural Gas Flow Rates 100 % ﬁg Text
22.22 Heat Value Conversions and Natural Gas Equivalents of Various Fuel Units 100 % ﬁ Text
9.1.3 Categories of Natural Gas and Reserves Terminology 100 % ﬂ Text
10.1.3 Estimate hp Required to Compress Natural Gas 97 % Eg Text
11.13 Estimate Pipe Size Requirements for Increasing Throughput Volumes of Natural Gas 97 % @ Text

Show more results

/2 Advanced Petroleum Reservoir Simulation 3¢ 95 %
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Welcome Knovel Employees My Subscription / All Content

0 I<novel® l - _search knovel...

Options w ‘ » Recent Searches

My Knovel Browsea Nata Canrnh

Number of Titles Retrieved: 43

Sign Out

Support = Live Chat About Us

Page: 1 of 2

You searched for (natural gas flow and pipeline)

Add Search to My Knovel

Titles:

© Ppipeline Rules of Thumb Handbook - Quick and Accurate Solutions to Your Everyday Pipeline Engineering Problems (7th

Edition) [
/ wiley Critical Content - Petroleum Technology, Volume 1-2 [ [
® Natural Gas Measurement Handbook
[ Ppipeline Pigging Handbook (3rd Edition)
/® Natural Gas Engineering Handbook 3¢
® Natural Gas - A Basic Handbook

/® Handbook of Transportation Engineering, Volume II - Applications and Technologies (2nd Edition) ¢

® Ppipeline Planning and Construction Field Manual
® Energy Storage - A Nontechnical Guide

[ Air and Gas Drilling Manual - Applications for Oil and Gas Recovery Wells and Geothermal Fluids Recovery Wells (3rd Edition)

® Ludwia's Applied Process Desian for Chemical Petrochemical Plants. Volume 1 (4th Edition) [Z| [

Relevancy
100 %

95 %
94 %
93 %
92 %
92 %
91 %
91 %
91 %
91 %
90 %
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Sign Out

Home My Knovel Browse Data Search Tools

Support = Live Chat About Us

Number of Titles Retrieved: 43 Page: 1 of 2

You searched for (natural gas flow and pipeline)

Add Search to My Knovel

Titles:

9 Ppipeline Rules of Thumb Handbook - Quick and
Edition) [

/» Wiley Critical Content - Petroleum Tecgo

ﬁ)

¥ Natural Gas Measurement Handbook

Solutions to Your Everyday Pipeline Engineering Problems (7th

-2 @

[ pipeline Pigging Handbook (3rd Edition
/® Natural Gas Engineering Handbook 3¢
[ Natural Gas - A Basic Handbook
®
®

Handbook of Transportation Engineering, Volume II - Applications and Technologies (2nd Edition) (D
Pipeline Planning and Construction Field Manual
% Energy Storage - A Nontechnical Guide

[ Air and Gas Drilling Manual - Applications for Oil and Gas Recovery Wells and Geothermal Fluids Recovery Wells (3rd Edition)

® Ludwia's Applied Process Desian for Chemical Petrochemical Plants. Volume 1 (4th Edition) [Z| [
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0 I(HOVCI® 1 2 search knovel..

| Back

You searched for (natural gas flow and pipeline)

|t

Browse Data Search Tools ~

Welcome Knovel Employees My Subscription / All Content

’ Options ¥ ‘ » Recent Searches

Support = Live Chat (]

Go to: Previous Title | All Retrieved Titles | Next Title

Natural Gas Engineering Handbook

By: Guo, Boyun; Ghalambor, Ali © 2005 Gulf Publishing Company

Description: This book covers the full scope of natural gas engineering. from gas reservoir engineering to gas
production to gas processing. It adapts a computer-assisted approach, which is current practice in the industry

severly lacking in other books on natural gas engineering.

Sections

11.2.1 Sizing Pipelines ]

+ My Knovel ;

|

8.2.1 Water Content of Natural Gas Streams
9. Compression and Cooling

9.1 Introduction

Search Within

Relevancy
100 %
50 % ﬂText
50 % ﬂTex‘t
50 % Bren
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— Sizing Pipelines

[| Front Matter

[| List of Spreadsheet
Frograms

[| Table of Contents
=% 11. Transportation
[| 11.1 Introduction

[| 11.2.1 Sizing
Pipelines

Data and Results
Given by
PipeCapacity.xls

@.1 Sizing Pipeli@

The capacity of gas transmission of a pipeline is controlled mainly by its

size. Complex equations have been developed for sizing natural gas pipe-
lines in various flow conditions. The Weymouth equation, the Panhandle

equation, and rhe Mudtfitd—[’anhandle equatmn are used for relatmg the

thus deciding the Dptlmum preasure and pipe dimensions. From equations
of this type, various combinations of pipe diameter and wall thickness for
a desired rate of gas throughout can be calculated. An optimum balance is
sought between pipe tonnage and pumping horsepower.

11.2.1.1 Definition of Friction Factor
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— Sizing Pipelines —i# M & & PipeCapacity.xls

[| Front Matter

[| List of Spreadsheet
Frograms

[| Table of Contents
=% 11. Transportation

®] 11.1 Introduction
=% 11.2 Pipeline Design

&) 11.2.1 Sizing
Pipelines

®] Table 11.1 Inpu
Data and Results
Given by

PipeCapacity.xls

11.2.1 Sizing Pipelines

The capacity of gas transmission of a pipeline is controlled mainly by its
size. Complex equations have been developed for sizing natural gas pipe-
lines in various flow conditions. The Weymouth equation, the Panhandle
equation, and the Modified-Panhandle equation are used for relating the
volume transmitted through a gas pipeline to the various factors involved,
thus deciding the optimum pressure and pipe dimensions. From equations
of this type, various combinations of pipe diameter and wall thickness for
a desired rate of gas throughout can be calculated. An optimum balance is
sought between pipe tonnage and pumping horsepower.

11.2.1.1 Definition of Friction Factor
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—m3EPipeCapacity.xls

(Click to View Calculation Example

Table 11-1 Input Data and Hnulm PipeCapacity.xls'®
& Front Matter Instructions: 1) Update Input data; 2) Run Macro Solution and view results.
] List of Spreadsheet Input Data
Programs Pipe ID: 12.09in
5] Table of Contents Pipe roughness: 0.0006 in
=% 11. Transportation Pipeline length: 200 mi
(] 11.1 Introduction Average temperature: 80 °F
=8 11.2 Pipeline Design Base temperature: 60 °F
&) 11.2.1 Sizing Base pressure: 14.7 psia
Pipelina Inlet pressure: 600 psia
Table 11.1 Input Outlet pressure: 200 psia
Data and Results Gas prupgrties:
Gas-specific gravity: 0.7 air =1
|'_-| Table 11.5 Input Mole fraction of N: 0
Data and Solution Mole fraction of CO.: 0
Given by 2
LoopedLines.xls Mole fraction of H,S: 0
& 11.2.2 Pipeline wall Calculated Parameter Values

BE L FHE NI E RS SR HE A {E T 8e,
Knoveld] LRt B 2 R R A& (BN RBER) RN AT T/ERES
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— PipeCapacity.xls

A B C D E F G
1 |PipeCapacity.xls
2 |This spreadsheet computes capacity of gas pipelines.

Instructions:

1. Update input data in blue

2. Fun Macra Solution

3. Wiew results
3
4 |Input Data:
5 Pipe |.0.: 12.09 in.
B Pipe roughness: 0.0006 in. "
7 Pipeline length: 200 miles
B8 mperature: gl “F
9 Base temperature: 60 °F
10 Base pressure: 14.7 psia
11 Inlet pressure: G600 psia
12 Qutlet pressure: 200 psia
13 Gas properties:
14 Gas specific gravity: 0.7 ar=1
15 Male fraction of Mz:
16 Male fraction of COx5: 0
17 Mole fraction of H2S: 0

< B} Use Weymouth Equatinn>

1.076.035

18.0627, |(p] —piID**
Pipeline flow capacity = &, = ﬁ\j[“pl p_‘.]D

=P yeTzL

F
-
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— PipeCapacity.xls —Z& E N T 2 M SLPr2 1T ERVEE

PipeCapacity.xls
2 |This spreadsheet computes capacity of gas pipelines.
Instructions:
1. Update input data in blue:;
2. Run Macro Solution;
3. View results.
3
4 |Input Data:
5 Pipe 1.0 in.
B Pipe roughness: in.
7 Fipeline length: miles
B AETAE temperature:
9 Base temperature:
10 Base pressure:
11 Inlet pressure:
12 Qutlet pressure:
13 (Gas properties:
14 Gas specific gravity:
15 Maole fraction of Ms:
16 Male fraction of S04
17 Maole fraction of H2S:

—

44

45 <Ei] Use Weymouth Equatinn:>

- — —, _18062T, Jlp; - p D
ipeline flow capacity = = : =
P L T 7 TEL
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44

— Knovel Unit Converter

45

46

47

45

45

< B} Use Weymauth Equatin:D

Pipeline flow capacity = | 4,

— 18051?; l:PI: _p:: .'IDI:' 3
P

= 776,397
7 IZL

cth

@ Knovel’

search knovel

Browse

Data Sewrch

‘ Init Converter

Periodic Table

Natural Gas Engineering HandbooK
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— Unit Converter (cfh to cym)

"_‘-‘\ ¥ -
(&J Knovel Unit Converter

Input Output

Signiﬁcanl[)igils: Notation: @ablefyEl m

[ 479.3 ] @

[ 776397 X ]

‘- ftA3/h \ W . .'::. Flip Units % ) W .':’.
a0 OR
W Select Input Unit ‘ ‘ P New Unit ‘ W Select Output Unit ‘ ‘ P New Unit ‘
Show units:| US Cust. | Metric [ Show units:| US Cust. | Metric [0

UNIT SYMEOL (NAME) v [QLCTo/d 00y PROPERTY
alalB[c|[D[E[F|G[HI[J[K[LIM|N|O[P[Q[R[S|T|U|V|W|x|Y| alalB|c|[D[E[F|G[HIJ[K[LIM|N|O[P[Q[R[S|T|U|V|W|x[Y]
f3rdegr Thermal expansion, volumetne [~ yd2 Area =
ft"3'h Flcwr'ﬂte, volumetric yd*3 Volume
ﬂhgﬂb_ Specific "":’I""_'? m yd"3/degF Thermal expansion, volumetric
ﬁ"Sfm!Ie Fuel consumption . yd*3/min Flowrate, volumetric
ft*3/min Flowrate, volumetnlc yd*3fton, UK Specific volume
aia Flowrate, vclumetrllc yd/degF Thermal expansion, linear
ﬂ"‘ISfyr Fllcwrilitf?, volumetric ! year Time m
ft*in's Diffusivity A yr Time I
ft*infs Viscosity, kinematic 1 s P 1

(4
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@ Knovel

Q) search knov
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Energy and Exergy Analysis of Hydrogen Train
Propulsion

G. Marin and G. F. Naterer, University of Ontario Institute
Technology, Oshawa. Posted 3/2/2011

Hybrid Vehicle Effort Shifts 3-D Printing into High Gear
By Blaine McFarlane, mechanical engineer, KOR
EcolLogic. Posted 2117/2011
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Material or Substance name = 2219
And
Thermal Conductivity exists

@ Knovel’

» Recent Searches

Home My Knovel Browse Data Search Tools ~ Support < Live Chat (J About Us

Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value
@ material or substance name is (=) B 2219
©And ©or O Not
Field Operator
@ thermal conductivity exists E] © Add another row

Search or clear form




Number of Relevant Titles

COLLAPSEALL

Number of Titles Retrieved: 6 age: 1 of 1

You searched for (material or substance name = 2219) and (thermal conductivity EXISTS)

Add Search to My Knovel

Titles:

2 Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds [ Z|

Yaws’
Hduouk

wf Thermodynamic

‘usd Physicol Praperties
of Chemical
Compounds

Carl L. Yans

Add Book to My Knovel Search Within

Sections Relevancy
Thermal Conductivity of Gas (Live Eqns.) 100 %
Thermal Conductivity of Liquid (Live Eqns.) 100 %

2 Metallic Materials Properties Development and Standardization (MMPDS-04) - Includes Change Notice 1 [ [

Add Book to My Knovel Search Within

Sections Relevancy
Physical Properties - English Units 100 %
Physical Properties - Metric Units 100 %

® Aluminum Alloy Database [

[ Handbook of Materials for Product Design [

® Metallic Materials Properties Development and Standardization (MMPDS-05) [
® Metal Material Data Sheets [7]
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IR REREBT - Aluminum Alloy Database

COLLAPSEALL

You searched for (material or substance name = 2219) and (thermal conductivity EXISTS)

Number of Titles Retrieved: 6 Page: 1 of 1

Add Search to My Knovel

Titles:
2 Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds [ Z|

Yaws’ Add Book to My Knovel  Search Within

Hduouk

:] Thermodynamic Sections
of Chemical Thermal Conductivity of Gas (Live Eqns.)

Compounds

Carl L. Yaws Thermal Conductivity of Liquid (Live Eqns.)

dd Book to My Knovel Search Within

Sections
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® Aluminum Alloy Database []

® Handbook of Materials for Product Design [

® Metallic Materials Properties Development and Standardization (MMPDS-05) [
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100 %
100 %
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100 %
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Back | Goto: Previous Title | All Retrieved Titles |

You searched for (material or substance name = 2219) and (thermal conductivity EXISTS)

Knovel Aluminum Alloy Database
| \
Aluminum )

 Alloy By: Kaufman, J. Gilbert © 2004; 2009 Knovel

Database

M Description: This newly updated 2009 Knovel Aluminum Database is a comprehensive summary of physi
K

mechanical, and chemical properties of both wrought and cast aluminum alloys. The most important cat
properties, presented as interactive searchable and sortable tables, include: Estimated minimum mech
properties; Fatigue properties; Creep and tensile properties; Fracture parameters; Physical propertie

| Title Details |

Next Title

Search Within

\ + My Knovel [ Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units) 100 % EHTable (5)

Table 4b. Typical Physical Properties of Wrought Aluminum Alloys (Metric Units) 100 % EHTable (5)
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Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Custom...

Table: Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units) —_ = Pages:
Table Type: Interactive Table EZjJ i%ﬂi 'E Jump to:

Search Query: (materia/ or substance name = 2219) and (thermal conductivity EXISTS) 2
Total Number of Search Hits: 5 Display: Data Found | All Data
Total Number of Rows: 153

(] Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units)

& SelectRows | ] Fiter Data | G Print Table | [& ExportTable | [ View Table Notes | S Unit Converter | @ Help

(—\ densil thermal expansi... i f thermal cond. \
no. - alloy name UNS no. temper iy specific gravity g meking range

(Ib/in®) (10" (°F) (Btu in/h 7 °F)
35 2219 A92219 0 0.103 2.84 12.4 1010-1190 1190
37 2219 A92219 T31,737 0.103 284 12.4 1010-1190 780
38 2219 A92219 T62 0.103 284 12.4 1010-1190 340
39 2219 £92219 T81,7851 0.103 2.84 12.4 1010-1190 840
40 2219 A92219 T87 0.103 284 12.4 1010-1190 340

UNS no. is A9Z * . o R
KINEFFZEEThermal Conductivity3gfE: 780 — 1190
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Energy and Exergy Analysis of Hydrogen Train
Propulsion
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Hybrid Vehicle Effort Shifts 3-D Printing into High Gear
By Blaine McFarlane, mechanical engineer, KOR
Ecologic. Posted 2/17/2011

Decentralized Approach to Treating the Organic Fract
of Municipal Solid Waste with Energy Recovery by Usif
Inclined Dry Anaerobic Digestion

By C. Visvanathan, Environmental Engineering and
Management Program, School of Environment, Resour:
and Development, Asian Institute of Technology,
Pathumthani, Bangkok, Thailand, Posted 2/14/2011
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— Aluminum Alloys with similar UNS no. using wildcard

UNS no. = A92* (using wildcard)
And
Thermal Conductivity >= 1190 Btu in/(ft*2 h °F)

@ Knovel

» Recent Searches

Home My Knovel Browse Data Search Tools ~ Support = Live Chat (J About Us

Data Search

Data Search retrieves numeric and other tabular data contained in Knovel's interactive graphs, equations and tables. Click in
the Field box to display the available search fields. When you begin typing, the list is filtered.

Help

Field Operator Value
@ UNS no. is (=) [=] A9
©@and ©Oor O Not
Field Operator Value Units
@ thermal conductivity greater than or equal t[~] 1190 Btu in/(#"2 h °F)  []
SEREETSe T w e ——
F & Add another row

Search or clear form
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Most Relevant Title is Aluminum Alloy Database
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Number of Titles Retrieved: 1 Phge: 1 of 1

You searched for (UNS no. = a92% and (thermal conductivity >= 1190 Btu in/h ft? °F)

» Recent Searches

Add Search to My Knovel

Relevancy
100 %
i\!l( el AGd DOOR Wy Knovel = Search Within
Aluminum ) 5
_Atloy Sections Relevancy Content Type
R abaks Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units) 100 % Table (5)

i m Table 4b. Typical Physical Properties of Wrought Aluminum Alloys (Metric Units) 100 % EH Table (5)
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@ Knovel’
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Home My Knovel Browse Data Search Tools ~ Support = I Live Chat I About Us
Number of Titles Retrieved: 1  Page: 1 of 1

You searched for (UNS no. = a92% and (thermal conductivity >= 1190 Btu in/h ft? °F)

Add Search to My Knovel

Titles:
2 Aluminum Alloy Database [T

Knovel Add Book to My Knovel ~ Search Within
LS
Aluminum ‘]

Alloy Relevancy
Database Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units) 100 %
i m Table 4b. Typical Physical Properties of Wrought Aluminum Alloys (Metric Units) 100 %

Con pe
Table (5)
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— Properties of Wrought Aluminum Alloys

2014, 2017 and 2024 B & #9775 ZFHigher Thermal Conductivity
BATMEIEFR(2014) ik —& 89K 56

@ Knovel’

Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Custom...

Table: Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units) Pages:
Table Type: Interactive Table

Search Query: (UNS no. = 392*) and (thermal conductivity >= 1190 Btu in/h ft? °F) : i
Total Number of Search Hits: 5 Display: Data Found | All Data
Total Number of Rows: 153

Jump to:

("} Table 4a. Typical Physical Properties of Wrought Aluminum Alloys (US Customary Units)

 Select Rows ,w} Filter Data @ Print Table @ Export Table D View Table Notes = %% Unit Converter = @ Help

. UNS t density i : thermal expansi... melting range thermal cond.
no. & alloy name no. emper (Ib/in3) specific gravity (10.6 ‘F") CF) (Btu infh # *F)
19 2011 AS2011 T8 0.102 283 127 1005-1180 1190

20 2014 AS2014 0 0.101 28 128 945-1180 1340

24 2017 AS2017 o] 0.101 279 131 955-1185 1340

26 2024 AS2024 o) 0.1 278 129 935-1180 1340

—

36 2219 A92218 0 0.103 2.84 12.4 1010-1190 1180

o~



— Looking at 2014 and 2219

Basic Search: (2014 OR 2219) AND “thermal conductivity” AND temperature

Welcome Knovel Employees My Subscription / All Content  Sign Out  Knovel Lab
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Home My Knovel Browse Data Search Tools ~ Support = Live Chat (J About Us
Browse
Titles by Subject | Titles A-Z Browsing All Content

All Titles New Titles Titles with Interactive Tools

Adhesives, Coatings, Sealants & Inks

&3]
&3]

Mechanics & Mechanical Engineering

&3]
(&3]

Aerospace & Radar Technology Metals & Metallurgy

=
B

Biochemistry, Biology & Biotechnology Nanotechnology

&3]
&3]

Ceramics & Ceramic Engineering Oil & Gas Engineering

&3]
(&3]

Chemistry & Chemical Engineering Optics & Photonics

=
(&3]

Civil Engineering & Construction Materials Pharmaceuticals, Cosmetics & Toiletries

Plastics & Rubber

&3]
&3]

Earth Sciences

=
&3]

Electrical & Power Engineering Process Design, Control & Automation

&3]
&3]

Electronics & Semiconductors Safety & Industrial Hygiene

(&3]
(&3]

Environment & Environmental Engineering Sustainable Energy & Development

=
H

Food Science Textiles

&3]
&3]

General Engineering & Engineering Management Transportation Engineering

&3]

Industrial Engineering & Operations Management

o=
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Home My Knovel Browse Data Search Tools ~

Number of Titles Retrieved: 34

Page: 1 of 2

Support =

Live Chat (J About Us

You searched for ((2014 or 2219) and "thermal conductivity” and temperature)

Add Search to My Knovel

'I" -

= Military Handbook - MIL-HDBK-5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive

Edition) [

)
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Sections

@ Interactive Graphs - Temperature Effect on Physical Properties

Interactive Graphs for 3.2.7 2219 Alloy
3.1.2 Material Properties

[ Chemical Properties Handbook [ [Z|
o Add Book to My Knovel  Search Within
CHEMICAL

PROPERTIES 4 Sections

E336bach l

Relevancy
100 %

50 %
50 %
25%

Relevancy

Co

Table (2)
Table (1)
Table (1)

B rext

73 %

Content Type
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— Temperature Effect on Physical Properties (2014 and 2219)

A] LL{# Fgraph digitizertb 548 & £2014F022197 L FHRE N B S #E Thermal
Conductivity

@ Knovel’

Interactive Graphs - Temperature Effect on Physical Properties

Table: Interactive Graphs - Temperature Effect on Physical Properties

Pages:
Table Type: Interactive Table With Graph Digitizer Jump to:
Search Query: ((2014 or 2219) and "thermal conductivity” and temperature) y
Total Number of Search Hits: 2 Display: Data Found | AllData
Total Number of Rows: 149

Number of Hidden Columns: 2

[ Interactive Graphs - Temperature Effect on Physical Properties

' Select Rows (__] Fitter Data .&Print Table [B ExportTable | 5 Unit Converter | @ Help

no. a alloy type alloy name synonyms UNS no. form x-axis label y-axis label graph title

41 Aluminum Alloy... 2014 AA2014; AA 2014 AS2014 Temperature Thermal Conduc... Effect of temy

49 Aluminum Alloy... 2219 AAZ219; AA 2219 AS2219 Temperature Thermal Conduc... Effect ofte

PaYel



— Temperature Effect on Physical Properties (2014 and 2219)

Select Graph Digitizer for 2219

@ Knovel’

Interactive Graphs - Temperature Effect on Physical Properties

Table: Interactive Graphs - Temperature Effect on Physical Properties

Pages:
Table Type: Interactive Table With Graph Digitizer Jump to:
Search Query: ((2014 or 2219) and "thermal conductivity” and temperature) y
Total Number of Search Hits: 2 Display: Data Found | AllData
Total Number of Rows: 149

Number of Hidden Columns: 2

[ Interactive Graphs - Temperature Effect on Physical Properties

' Select Rows (__] Fitter Data .&Print Table [B ExportTable | 5 Unit Converter | @ Help

no. a alloy type alloy name synonyms UNS no.

form x-axis label y-axis label graph title graph digitizer figure no.
41 Aluminum Alloy... 2014 AA2014; AA 2014 AS2014 Temperature Thermal Conduc... Effect of temper... i.xj 321.0
49 Aluminum Alloy.. i 2219 AAZ219; AA 2219 AS2219 Temperature Thermal Conduc... Effect of temper... +’i J 327.0.

~r



Knovel’s Graph Digitizer is Launches

=4 I RA R LA TR ECoefficient of Thermal Expansion

) Graph Dlgmzer| @l@bl I EJI

@JY

Graph Title:

Figure 3.2.7.0. Effect of temperature on the
physical properties of 2219 aluminum alloy.

J

i

Curve Navigation:

i<l <| tort »|wi|pe| x| Hide

o - Between 70 F and indicated temperature
K - At indicated {smperature
C - Al Indicated temperature

Curve Symbol:

Curve Label:

|Curve 1 | ,‘}I
X Axis:

[ Temperature [°F) ;I
X Significant Digits:

Y Axis:

[Thermal Conductivity, K [Btu/(ft h °F)] ~|

Y Significant Digits:[4 |4

To digitize the curve:

1. Move mouse along the curve:; click to save X/Y
values in the table.

2. Modify Curve Label, if desired.

3.Click | for a new curve.

4. To delete a point, click on it or delete
corresponding table row.

2

@
<

X v

C, Blu/{lb}{F}

K, Btul[{hr) (i) (F )/

8

Clear All |
Zoom

provrervan frrrveran Pttty
50% 100% 150% 200%

K0




— Plot points at 400 °F and 500 °F

R SMREK, F7EL L A%EBE400, 500, BRI MEIARK EHH2219 (Original
Material) 895 # R EIE X AR ER Ny Thermal Conductivity Approx 82 - 86

W Graph Dlgitlzerl @I @l | fElI l @I ¥
Graph Title:

Figure 3.2.7.0. Effect of temperature on the ;]
physical properties of 2219 aluminum alloy.

- Between /0 F and ind cated tempetature
= K - At Indlcated tsmperature
Curve Navigation: C - At indicated temperature

i< 4] ot »|mi|ea] x|  Hide | =H 15
Curve Symbol:

Curve Label:
AL 2219 <] g £ 2555 14

X Axis: !
| Temperature [°F] j_l
X Significant Digits:[3 = 0.30 13
Y Axis:

[Thermal Conductivity, K [Btul(ft h °F)] =l

Y Significant Digits [+ -2 100 - 025
To digitize the curve: -
1. Move mouse along the curve; click fo save XY
values in the table.

2. Modify Curve Label, if desired.

3. Click _:*J for a new curve.

4. To delete a point, click on it or delete

conesandina table row,
X Vi 2l
400 83.10
500 86.09

=]
T

.20

o, 10% infinJF

Q15

C, Btw/(b)(F)

=
<
I

010

K, Brw(hn) (") F)/ft]
B
1

nk 006 F

oL 0o ECHE
| -400 & 0 209 400 [ BOD 10C0

__ Clearal | Temperalure, F

7
50% 100% 150% 200% To drag the image or a point press the Cirl key, click on the object, and then release the Cirl key. Show: [v Active Area X

~~



— HTML or Excel - Effect of Temperature on 2219

#AE R S H B AHTML or Excel #4

Figure 3.2.7.0. Effect of temperature on the physical properties of 2219
aluminum alloy.

AL 2219

‘ 7Temperature [A°Fj ) fIr'hermalAC;):dEt;‘i't;, i(‘iBt;/(ft;!:bF)]
| 400.0| 83.1|
i 500.0| 86.09 |

Military Handbook - MIL-HDBK -5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
Works of the U.S. Department of Defense

| A B C D E | F | & | H
1 Figure 3.2.7.0. Effect of temperature on the physical properties of 2219 aluminum alloy.
2 |AL2219
3 Temperature [A°F] Thermal Conductivity, K [Btu/(ft h A°F)]
4 | 400 83.1
S | 500 86.09
6 !
7 4
8 Military Handbook - MIL-HDBK-5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
9 4
10 |
11 |
12 |

~~



— Temperature Effect on Physical Properties (2014 and 2219)

K FEES£2014MGraph Digitizer

@ Knovel

Add to My Knovel

Interactive Graphs - Temperature Effect on Physical Properties

Table: Interactive Graphs - Temperature Effect on Physical Properties

Table Type: Interactive Table With Graph Digitizer

Search Query: ((2014 or 2219) and "thermal conductivity” and temperature)
Total Number of Search Hits: 2

Total Number of Rows: 149

Number of Hidden Columns: 2

[ Interactive Graphs - Temperature Effect on Physical Properties

' Select Rows (__] Fitter Data .&Print Table [B ExportTable | 5 Unit Converter

no. a alloy type

sSynonyms UNS no.
41 Aluminum Alloy.. J§ 2014 AA2014; AA 2014 AS2014
49 Aluminum Alloy... 2219 AAD219; AA 2219 A92219

© Help
form x-axis label
Temperature
Temperature

Pages:
Jump to:
Display: Data Found | All Data
y-axis label graph title gr; itizer figure no.
Thermal Conduc... Effectoftemper... | 3.21.0
Thermal Conduc... Effect of temper... +’i J 327.0.




— Plot points at 400 °F and 500 °F

HH S RREK, F7E L Ai%EE400, 500, BIE[MBIARE L H2214 (B
E"J%,mzf‘*yﬂﬁl_ﬁ/\’aF'Hj“jjThermal Conductivity Approx 103-106

) Graph Dlgltlzerl %I@]l@] |@| e A R S AR

HH o - Between 70 °F and indicated temperature:-
Graph Title:

K - At indicated lemperature 1
Figure 3.2.1.0 Effect of temperature on the _ﬂ I G- Atindicated temperature o
physical properties of 2014 aluminum alloy. T

K2

Curve Navigation:

|<|< 1of1 >|N]>-|x| Hide |
Curve Symbol:

Curve Label: o

[aL 2014 ] -.f_:l ‘ﬁ'az
X Axis: 11

[Temperature [°F] | 120 H i

X Significant Digits: |3 j:

Y Axis:

[ Thermal Conductivity, K [Btu/(ft h °F)] |
Y Significant Digits:[4__~=

To digitize the curve:

1. Move mouse along the curve; click to save X/Y
values in the table. ’
2. Modify Curve Label, if desired. m

3. Click _D:I for a new curve.
4. To delete a point, click on it or delete 60
core! ing table row.

X ¥ =
400 1033
500 106.2

100 |-

I\ N EEEEELY §

TN

K. Btw/ [ (hr){ft2)(F )]

(=3
(=
1

G. Bty (Ib)("F)

EEE;

S
o
I

L R o o e e e . o e 1 e . e . e S 1 e S o e S e o

-400 =200 6] 200 400 600  BOO 1
~| Temperature, °F

Clear All l

¢’ 1
50% 100% 150% 200% To drag the image or a point press the Ctrl key, click on the object, and then release the Ctrl key. Show: [v Active Area X
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— HTML or Excel - Effect of Temperature on 2014

#AE R S H B AHTML or Excel #4

Figure 3.2.1.0 Effect of temperature on the physical properties of 2014
aluminum alloy.

AL 2014

{ V"I:emperature [.3°Fi - hemélACBn(juct;;if}'; K_iBtu/(ft‘h .&°F)]
\ 400.0/ 103.3|
i 500.0 106.2|

Military Handbook - MIL-HDBK -5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
Works of the U.S. Department of Defense

‘ A B C D | VR S - S—— |
1 Figure 3.2.1.0 Effect of temperature on the physical properties of 2014 aluminum alloy.
2 |AL2014
3 |Temperature [A°F] Thermal Conductivity, K [Btu/(ft h A°F)]
4 400 103.3
5 500 106.2
6
7
8 Military Handbook - MIL-HDBK-5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
9
10
11
12 |

~r



— Compare 2014 with 2219 HTML Files

HATAT UK BRI S ARBEE, 58201452219 VBTG E

Figure 3.2.7.0. Effect of temperature on the physical properties of 2219
aluminum alloy.

AL 2219

‘ 7Temperature [A°Fj };Ir'hermalid):d};ta’i't; AKAiBtiul(ft;hi.&°F)] \
| 400.0| 83.1
| 5000] 8609,

Military Handbook
Works of the U.S.

Figure 3.2.1.0 Effect of temperature on the physical properties of 2014
aluminum alloy.

AL 2014

[ Temperature [.iaF] ﬁ'hermalicgdt;ﬁ;i’t; AKEBt:/(iftil:&&I")i]\
i 400.0| 1033
i 500.0| 106.2

Military Handbook - MIL-HDBK -5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
Works of the U.S. Department of Defense

~—



— Combined 2014 and 2219 Exported Excel Files

I8 Hexceltd
| &,
| A B C D E | £ | 6 | ©H | |
1 Figure 3.2.7.0. Effect of temperature on the physical properties of 2219 aluminum alloy.
2 AL2219
3 Temperature [A°F] Thermal Conductivity, K [Btu/(ft h A°F)]
4 | 400 83.1
5 500 86.09
6 !
7 |
8 |Figure 3.2.1.0 Effect of temperature on the physical properties of 2014 aluminum alloy.
3 |AL2014
10 Temperature [A°F] Thermal Conductivity, K [Btu/(ft h A°F)]
11 400 103.3
12 | 500 106.2
13
14 |
15 Military Handbook - MIL-HDBK-5H: Metallic Materials and Elements for Aerospace Vehicle Structures (Knovel Interactive Edition)
16
17

~O
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Critical Status Updates

Based an our customer feedhack, G.E.T. Search has been renamed and is now called Data Search, but its
powerful functionality remains unchanged. Use Data Search to access numeric data from Graphs, Equ...

read full article ==

Knovel is optimized for use with Internet Explorer 7x and above, and Firefox 3x and above. Using older web
browsers, or disabling browser features such as Javascript, cookies and 330 reduce functional...
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Browse (All Content)
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Support = Live Chat - |

Knovel News

Join Us: Green Engineering Panel Discussion
& Cocktail Reception

Thought leaders discuss what being green means for
engineers. Fehruary 8th, Santa Ana, CA

01-18-2010 [ More Information ]

Read more...

Knovel Boosts Roster of Publishers

SAE International, ASHRAE and 14 Other Societies and
Publishers Add Content to Knovel

12-16-2009 [ Full Article
Read more...
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Number of Titles Retrieved: 95  Page: 10f4

You searched for (wind turbine)

Add Search to My Knovel _

Titles: Relevancy
2 Wind Energy Handbook 100 %

Add Book to My Knovel | Search Within

WIND  Sections Relevancy Content Type

i 9.3.2 Wind-Turhine Noise 100 % ﬂ Text
_, 310 The Aeradynamics of 2 \Wind Turbine in Steady Yaw 91% ﬂ
4. Wind-Turbine Performance 91% ﬂ Text
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