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Academic research Is increasing international,

collaborative and challenging

Global R&D expenditure in science & engineering Engineering publications output is rising and
IS rising, with sources shifting to Asia increasingly international
2000
Publications with authors
1500 Publications worldwide from >1 country
South Korea doubled 435 mGeoscie?ces
funding over last 20 LI
1000 years = a
| © . .
. . . n | 154 Engineering
China tripled funding 2 14.0%
500 over last 7 years = .
| o
Chemistr
R&D funded by US S— A i
0 and EU has flattened
O & X H »® O . ordecreased
S O & L N
PSS S

Engineers must ensure the relevance of their
research and academic programs to remain
competitive in an international landscape

Engineers must remain abreast with global
technology and seek potential collaborators

FLSEVIER Source: SEI 2016, AAAS



Concurrently, engineering teaching programs are

asked to produce more graduates

Number of degrees granted in science and In the US, nearly 90% of employed engineers have
engineering worldwide is growing an associate degree or higher
100%
90%
2945
2013 80%
- 115 70% m Graduate degree
2010 2327 .
- 106 m Bachelor's degree
2047 oo
2005 B sz 40% = Some college or
2000 | MET Msachelors B
les B Doctoral 20%
10%
thousand

0%
STEM Non-STEM Engineering

Educators must prepare students with all skills
necessary to succeed in an engineering career

Source: SEI 2016; STEM Jobs: 2017 Update, US Economics & Statistics Administration



And graduates must succeed in a highly

competitive job market

The engineering job market is growing slowly compared to all occupations,

powered primarily by position replacements

Projections of US employment and job openings in engineering

2012-2022
. All occupations
Growth in total _ 0
employment, LU [ Engineering

20122020 [ 8.6%
Jobcpenings 20122022 | .

as percentage of 2012

employment | 3.2%

Labor statistics from EU (27 countries)

Recovery in
. engineering

A% employees 10.4 million
Decline of 2011-2012

Total employees

employees in in engineering in
engineering 2012
2008-2011

Source: STEM Jobs: 2017 Update, US Economics & Statistics Administration; European Vacancy & Recruitment Report 2014, EC.

4 of 5

engineering job
openings in US
between 2012
and 2022 will be a
replacement, not
a new position.

Only 17%

engineering
employees in
Europe are under
30 years of age.




Easily accessible information, data, answers &
insights is the key to impactful research and

education

Information at your fingertips to:

8 Promote innovation, novel Examine processes & industry Deliver information relevant
24 research ideas and applications best practices to introduce new across departments & foster
7 ideas & create improvements interdisciplinary collaboration
E

% Provide hands-on experience Facilitate exposure to industry Establish valid information

o8 exploring literature, testing processes and assessment references and cultivate

> ideas & using data mechanisms information literacy

LLl

-

. Knovel brings current and targeted information to
Kn Ove | engineers and_ supports the preparation of future
generations with up-to-date knowledge and real-
world skills development.




What i1s Knovel?

A technical reference solution that quickly delivers trusted, accessible and relevant engineering answers &
insights, to accelerate foundational engineering knowledge, build expertise and better prepare for a career in
Engineering —in research as well as in industry.

Over 9,000 Resources, more than 74 Million Answers

Our Value proposition Enable Engineering Education To Prepare The Next-Gen Engineer
What we do for your SNt NI T leR o Enhanced industry Improved research
UBINNIO  hetter skills & theories preparedness capabilities

WWHEIRNSRe(eR{eI@Yelil@ Find and learn relevant engineering Complete projects and problem sets
Students concepts more efficiently with greater confidence
such as » Heat transfer & heat exchangers » Capstone projects
* Fluid dynamics * Co-0ps & Internships

How we Deliver
value

Comprehensive Data Visualization & Interactive Seamless Access &
& Technical Information Analytical Tools Speedy Discovery

ELSEVIER



What is Knovel?

Simply the best way to empower
engineers to solve problems.

A uniquely structured database and
information tool with:

Content from 140+ trusted engineering
sources, curated for industry needs

Actionable data for the analysis and
selection of materials & substances

Interactive data and analytical tools for
direct problem solving and validations

Powerful search capabilities & taxonomy-
based filters to get targeted results

Mobile access and connections with
engineering software and other
information discovery platforms

WHO IS USING KNOVEL?

Mechanical

Engineers

Chemical
Engineers

Civil
Engineers

Electrical
Engineers

Structural
Engineers

Other*

>15 years on the market

700 Clients in industry, academia
* and government worldwide

Engineering firms in Chemistry, Oil
1 & Gas, Aerospace & Defense, and
Engineering Design & Construction

World’s best Engineering &
Technology Universities

TRFPPPRPRFERPPRRRRR 269%
T THed

PRPPPPePD 3%

TherPPPRd 1%

TRPRid 8%

TRreePFPPrePRPbhe 23%

* Includes Petroleum, Aerospace, Materials, Nuclear,
Software, Manufacturing, and Environmental Engineers



Knovel’s Academic Users Leverage Inter-Disciplinary Engineering-

Related Answers & Insights To Drive Education & Research

Others Include:

Systems
Engineering
Manufacturing

What disciplines do Knovel users leverage in their research, studies, and teaching? A
Engineering

o

Engineering i
- Process
Engineering
- Civil Engineering
/‘ ~
ELSEVIER




Knovel Helps Engineers Make Impact in
Research & Education

According to our academic users, the top 5 areas that Knovel helps
make an impact are in:

Gaining background information on an engineering topic

Performing a literature review

e O

« Completing assignments for a course

« Staying informed about advances in my field

i @

« Defining research objectives

BLSEVIER Source: 2018 Survey conducted via TechValidate



Prepare students for their careers by infusing a tool
into the curriculum that is used widely by Industry

% B b

OIL & GAS CHEMICALS ENGINEERING, /?&ESSFSEP'\?SCEE EQUIPMENT
DESIGN & MANUFACTURING
CONSTRUCTION

OPERATIONS & QC (6%) ENVIRONMENT,
HEALTH & SAFETY (10%)

VEYED INDUSTRY Y -
RS CONSULT KNOVEL INNOVATION (4%) DESIGN
LEAST MONTHLY? ENGINEERING (14%)

PROJECT & GRAL.
MANAGEMENT (12%) | REPORTED USE ACROSS i

ORGANIZATIONAL AREAS2 R&D,
UNSPECIFIED (10%)

86%

VEYED INDUSTRY
RS RECOMMEND
NTINUED SUBSCRIPTION? CHEMISTRY &

MATERIALS (23%)

TECHNICAL

- SUPPORT (6%)

PRODUCTION & PROCESS
ENGINEERING (15%)

93%

1810 Users from industry surveyed in 2016; 2>1000 users from industry surveyed in 2017.
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4.Find Help and Support




Knovel

What Knovel

gives you
>>>

How Knovel
delivers
>>>

What you can
do with Knovel
>>>

How Knovel
adds value
>>>

ELSEVIER

ESSENTIAL
ANSWERS

liil

- e

Access Reference titles, Interactive Equations,
Graphs & Tables & More with content from
over 150 international content providers

Easily Manipulate & Use Data — within Knovel

Personalize your Knovel experience — Save
your Notes, Searches, Titles, Data, Alerts —
and Share with your colleagues

e Learn:
M Find engineering best practices and foundational

knowledge to come up to speed on a topic

ACCELERATED
DISCOVERY

0

* Smart Search capabilities that understand the
engineering language

» Search results filtering based on Engineering
concepts to find what you need — Fast!

* Choose the Type of Search you need —
Material Property Search, Advanced Search or

KDA

Solve:

LEARNING / Y PRODUCT -
~ -
KNOWLEDGE ./ \_ DEVELOPMENT & = @ - S aE
MANAGEMENT $ ENHANCEMENT
M—m W

CONTINUOUS [ ' LAy
o ™ [ Ie0 ] @8

* Mobile App (IOS & Android): Offline access to
your selected reference resources

e Seamless use with Excel add-in and software
plug-ins (Inventor, Revit)

» Enhanced Discoverability through EBSCO,
SUMMON & PRIMO

Find data-rich answers and insights essential to solving
engineering problems with high business impact

M=
=

OPERATIONAL
EXCELLENCE



The Knovel home page

i Knovel Support Center

LOgirG Welcome Knovel ¥
i=———————————=]

2¢- PROPERTY SEARCH D Video

L
«®
2 SEARCH KNOVEL

1.

Login / Create Account

2

“Persistent Toolbar” gives you access to
key features wherever you are in Knovel

3.

Knovel Search

Prope
Search

W

My
Knovel

=

Browse

b3

Equations

—
e

Unit

Search all of?e

Advanced Search v

Save Time with an Account

Work smarter, faster, and more
conveniently... your place and your pace.

D Anywhere, anytime access

Search for Pure Compou...

Visually search for pure compound
chemicals from the NIST Thermodynamic
database that meet your requirements.

®0

Solve Equations e0o0

Use Knovel's browser-based calculation tool
with a collection of hundreds of ready-to-use
equations to solve your problems faster.

Converter ﬁ Orga marks
-8
7.4-10 'Ao'M T
o - D -
4, 20 Share links with colleagues bln_liql 0.6
uan v ‘B

Feed is customized per your usage &
preferences

& Add personal notes to documents

Create an Account

L H“ﬂ”lil

Search Chemicals

Explore this page

Feedback




1. Create a User Account

Knovel Support Cer

Getting Started With Knovel — Registration

Create an Account

Have an account? Log in?

Visit App.Knovel.com and click Create Account
to register with Knovel.

First Name: * Last Name: *

Enter Text

Enter Text

Work Email *

Benefits of registering:

Print & Download content for offline use

Share content with colleagues

Type the letters and numbers in the box.*

SJBCKE

i
IaccepllhcKr.uovcchr‘msf(COndiuons A!‘g\“;i :
and Knovel Privacy Policy. ‘,y :
Create notes & highlights on content ﬁiz

£oi5e;
ELSEVIER



I 1. Create a User Account: Now, also on your Mobile device!

1 . 1 ® MyKnovel ToGo @® MyKnovel ToGo @® MyKnovel ToGo
Download the MyKnovelToGo app
on your iOS or Android device.

Instant Registration Instant Registration

1 mobile.registration+8533@knovel.net x
Q, Password A Email 4 mobile.registration+8563@knovel.n &

aPisid T . D

t

2.

Select “Register Instantly”. & Fepeat Fassard a .,

2 = e rda
orgot your password?
Forgot your p ord E You are almost done...
C;

ters

First Name .
Please check your email to activate your

or
Last Name l NOTE: Automatically-generated emails
3 .

account.

If you access Knovel by first signing in to your

Organization's Intranet can sometimes be routed to Bulk email

® | have read and agree to the Terms a £
I have read and agree to the Terms and folders. Please check this folder if you do

0 0 . . Conditions
Enter reg|strat|0n |nf0rmat|0n. SHEHEE not receive your activation email and add
Get an Authentication Code @ Cronto At Knovel to your "safe senders" list
OK

If Knovel recognizes the email 2

domain or user’s IP, then address
registration will be successful. with the email address you use

at your organization

Cancel

ELSEVIER



2. Search

Search Knovel with precision and ease

Knovel offers engineers two different search techniques:

3

1 2
Use Material Property Search to locate information
that may be hidden in large, complex tables

Search broadly and then filter Advanced Search to find using
Keyword, Book Title or Author

Use our Search bar to find what you need

Suppert Center Welcome Sreenath Juttu

Knovel

l; SEARCH KNOVEL 2¢- PROPERTY SEARCH 6 D> Video

acrylic polymer® E
Advanced Search Ve

£l
ELSEVIER



2.1 Search Knovel

Just type into the search bar

Auto Suggest: Knove!

As you type your query,

Knovel automatically

suggests relevant search pressure vessel
terms erwoRos

pressure vessel committee

pressure vessel standards
pressure vessel

pressure vessel plates
pressure vessel components
reactor pressure vessel

RESOURCES

Process Wessels Subject to Explosion Risk - Design Guidelines for the Pressure Rating of Weak

Process Wessels Subject to Explosion Risk

Pressure Vessel Design Manual (4th Edition)

Pressure Vessel and Stacks Field Repair Manual

ELSEVIER



2.1 Search Knovel

Use filters to narrow down the results

View video
Knovel Support Center tUtOfIals
1 #r Home > Q. Search for: pressure vessel
Eonli_ent :-ypde :::”T:ers't ble? O dt pressure vessel X m =3 Share Search Results | 7 Save Search Query | [> Video
0O0KINg 1or data In a taples Or need to
work in an equation? fvaneedSeeren
Just click on the type you need. Refine By Related Concept All (4200+) 3000370‘]*] Graphs [ Tables (300+) Equations (100) " Definitions €%+
mechanical engineers e Sortby Relevancy ¥ 1 2 3 .. 428 > Include out of subscription results [
low-alloy -
2 brittle fracture -
Related Engineering Concept Filter: What relinfvalves - @ (o0« 201@""6”""_ SN, Codc, Section I - Matrials S sl
context do you need the |nformat|0n In,) o _ By ASME Boiler and Pr ssel Committee on Materials... (2017)
. . . . ...This internationally recognized code establishes rules of safety governing the design, fabrication, and inspection of boilers
W|th|ta SIn_gle C“Cl_<' refl,ne VAL Se?rCh carbon steels - and pressure vessels. An American national standard, the ASME Boiler and Pressure Vessel Code, Section Il -... More~
results using engineering concepts
5 S - : astm standards - See Inside s
generated by Knovel.
low-alloy steels L
[BOOK] Irradiation ment of Reactor Pressure Vessels (RPVs) in Nuclear ¥ Save Result
[+]More Power Plants
3 By Soneda, Naoki (2015)
Click on a Search result for Full-Text Extormal Link ... This book critically reviews irradiation embrittlement, the main degradation mechanism affecting RPV steels, and mitigation
crnal Links routes for managing the RPV lifetime. This book provides a thorough review of an issue that is central to the safety... More~
access. Compendex from Engineering Village Cee Inside w




2.1 Search Results: Text / Content Viewer

1.

Save what you need to ‘My Knovel’
for easy future reference, OR for
sharing with colleagues.

2.
Highlight the text (multiple colors

available) and save for easy access
later.

3.

Annotate (make notes) and save for
future reference, OR share with
colleagues.

ASM Handbook, Volume 1: Properties and Selection: Irons, Steels, and High-Performance Alloys
ASM Handbook Committee, p 277-288
DOI: 10.1361/asmhba0001017

Steel Wire

Revised by Allan B. Dove, Consultant

Copyright © 1990 ASM International &
All rights reserved.
www.asminternational.org

WIRE can be cold drawn from any of the
types of carbon steel or alloy steel rod
described in the article ** Steel Wire Rod’” in
this Volume. For convenience, the various
grades of carbon steel wire can be divided
into the same four classes used for carbon
steel rod. Based on carbon content, these
classes are:

® Low-c wire (0.15% C max)

# Medium-1 n steel wire (>>0.15 to
0.23% C)

® Medium-high-carbon steel wire (>0.23 to
0.44% C)

# High-carbon steel wire (>0.44% C)

The conventional four-digit or five-digit
American Iron and Steel Institute—Society
of Automotive Engineers (AISI-SAE) des-

-rolled flat sheet or
width. The width-
to-thickness ratio the specified type of
edge generally determine the process that
will be necessary to produce a specific flat
wire item. The edges. finishes, and tempers
obtainable in flat wire are similar to those
furnished in cold-rolled strip. It should be
noted that a product having an approxi-
mately rectangular section, rolled from car-
bon steel round wire of selected size, with-
out edge, is also known as carbon steel flat
wire.

Sizes of Wire. The size limits for the
product commonly known as wire range
from approximately 0.13 mm (0,005 in.) to
{but not including) 25.4 mm (1 in.) for round

numbers for steel wire measurements is
falling from favor, and the use of absolute
units is gaining acceptance. Table 1 lists
decimal equivalents in inches and millime-
ters for steel wire gage numbers from 7/0
(12.45 mm, or 0.490 in.) to 50 (0.112 mm, or
0.0044 in.).

‘Wire 20 gage and smaller in size is usually
regarded as fine; wire of these sizes is
normally drawn and coiled on 203 mm (8
in.) diam blocks. Larger blocks are used as
finished wire diameter increases. For exam-
ple, 2.34 or 0.092 in. (13 gage) wire is
generally dr n 559 mm (22 in.) blocks.
Table 2 in ¢ usual block sizes by
gages for n 0.889 and 12.70 mm
(0.035 and ).

Wire in gages 17 to 19 may be regarded as

NOTES View All Colors ™

Search within notes n

— Pagel —

04:13 PM Qct 23,2018 -
“Low-carbon steel fiat wire can
produced by slitting cold-rolled t

or strip steel to the desired width. ”

Refer to colleague

04:15 PM Oct 23,2018
" Medium-low-carbon steel wir o

0.23% Q)"

For future reference

04:15 PM Oct 23,2018 -
" the usual block sizes by gage
between 0.889 and 12.70 mm (0.} d

0.500in.). "
Relevant for Project A




2.2 Advanced Search Knovel

Find book titles with precise search parameters

View video

1

; . KHOVE | Support Center tUtorIaIS
Click on the Advanced

Search link.

SEARCH KNOVEL ¥~ PROPERTY SEARCH P> Video

2 acrylic polymer* m

Enter your search term(s) in the "d Search \/

appropriate field(s) provided.

Knovel‘ Support Center Welcome Sreenath Juttu

3.

Optional: Select ‘More’ to display

add Itlonal searc h erIdS . Advanced Search X o Put exact phrases in quotes: "metal corrosion’.

Note One Of th ese tWO 9 e ° Type OR t‘tetween any oflthe optional words you are interested
__ . . Search All in; otherwise, every word in each box must be present.

additional fields may be included

m o Type NOT before words you don't want.
Book Title

. o Use * for any letters, or ? for any single letter.
in an advanced search query. - e Clear Al « Entries in multpl fieds are combined with an AND.

More e
4

Select ‘Search’.

SEARCH KNOVEL 2~ PROPERTY SEARCH D> video

ELSEVIER



2.3 Material Property Search

Finding materials with the required properties is easy — Just Drag & Drop!

Knovel

View video

tutorials

1 KnOVE| Search Knovel

To get to Material Property Search, either @ Home> + Material Property Search
click on it on the home page, OR

) _ _ e , Material Property Search
dedicated, intelligent search “wizard

guides you through searching for materials

MATERIAL OR
or substances. SUBSTANCE NAME

beno
2 . molar density

Select a Property, and Knovel's
taxonomy lets you pick from relevant
properties to complete your data query.
Easy, drag-and-drop functionality, to
quickly find the data you need.

3.

Click on Results to find what you need.

ELSEVIER

m Support Center

% Share URL 77 Save to My Knovel P Video

X molar X

— Collapse all
X > Chemical Properties e =

> Atomic And Molecular
Properties

> Molecular Weight
Molar Mass

+
+
Molar Density +
Molar Refraction +

+

Molar Volume

> Thermal And Thermodynamic
Properties

> Enthalpy



2.3.1 Material Property Search: Knovel Data Analytics (KDA)**

1.
Find chemical & physical property data of thousands

of compounds — with the reliability of NIST data.

“ V7 Save Query [l Clear All

o Knovel Data Analytics
NIST ThermoDynamics Pure Compounds

Search Knovel

Class: +~ Amino a...d salts X

m Search name, class, property, and more...

Filter by Material Class

Class

ORGANIC COMPOUNDS

[ Acetals

[ Aleohols

[ Aldehydes

[ Alkoxides

[] Amides

[] Amines

[7] Amino acids and salts

o [ Alieyelic amine acids
W] Aliphatic amino acids
[[] Amino acid salts

[] Aromatic amino acids

[] Anhydrides

ELSEVIER

W Filter by Properties

Y Type to filter classifications

[ Halogenated organic compounds
[[] Heterocyelic compounds

[ Hydrocarbons

[[] Ketones

[[] Miscellaneous nitrogen-containing compo...

[] Miscellaneous organic acids and salts
[ Nitriles

[[] Nitre compounds

[[] Nonmetal organoelement compounds
[[] Organic acid halides

[] Organic peroxides

[] Organic radicals

Classification Level Name (A7 v

INORGANIC C

MPOUNDS

[ Alloys

[ Bases

[ Hydrides

[] Inorganic acids and salts

[[] Metal complexes

["] Nonmetal halides
[] Nonmetal oxyhalides

[} Organometallic compounds

[] Other inerganic compounds

» [] Oxides
ELEMENTS

[] Metal sulfides, borides, carbides and simi...

Support ¥ | Welcome Sreenath Juttu ¥

105 Results

Previewing 1 - 10 out of 105

lysine
cystine
valylvaline
(D)-cystine
(L)-cystine
serylserine
alanylvaline
glycylserine
glycyhvaline

glutamic acid

2.

Find what suits your requirements — look for
compounds that satisfy your criteria.

Knovel Data Analytics

“ V7 Save Query M Clear Al Prop: ~ Thermal...ficient

E Search name, class, property, and more...

% Filter by Material Class

< Back

Click to add thermophysical properties charts

@ Adiabatic compressibility ® Density

@ Coefficient of isobaric expans... @ Joule-Thomsen coefficient

@ Speed of sound

THERMAL PRESSURE COEFFICIENT

|

NIST ThermoDynamics Pure Compounds

- 5 & £ £

Temperature { °F +)

Zs0p
Fo0p

Zompounds

Filter by Properties

@ Isothermal compressibility (©) Thermal pressure coefficient

@® Second virial coefficient @ Third virial coefficient

Knovel References | Support ¥ = Welcome Sreenath Juttu ¥

62 Results

Expand Results ¥

Previewing 1 - 10 out of 62

octane
oxygen
ethene
pentane
ethanol
krypton
water-d2
fluorine
but-1-ene

prop-Lyne



2.3.1 Material Property Search: Knovel Data Analytics (KDA)**

1.

Use KDA's new-age tools to compare side-by-side, and find what you need.

PRl Knovel Data Analytics

b NIST ThermoDynamics Pure Compounds

Search Knowl a Support~ weeomesrenst [ KNOVeEl Data Analytics

)

Save Results
Compare Selected #
Delete all
L]
°© u 2,2,4,4,6,6-HEXAMETHYL-1,3,5,2,4,6-TRIAZATRISILINANE 2,2,4,4,6,6,8,8-OCTAMETHYL-1,3,5,7,2,4,6,8-
2,2,4,4,6,6-hexamethyl- TETRAZATETRASILOCANE
1,3,5,2,4,6-triazatrisilinane
® L] \
- NH / /
2244865 8-ostamethy AN \Si NH /
13,5,7,2,4,68 _——Si Si N/ N\
tetrazatetrasilocane I H I ?‘“—-_
HN\ /NH ""-Si\ Pad
Si / HN—Si\
CASRN 1009-93-4 CAS RN 1020-84
: _ 13-
InChi InChl=1S/C6HZLN35i3/c1-10{2)7- InChi ‘1:?::11 h 1':?;&3(?; o
11(3,4)9-12(5,6)8-10/h7-9H,1-6H3 12;—{-1‘—5»;3 UTSEI2-15(5,6)10-13/h5-
InChiKey WGGN)ZRNHUJNEM-UHFFFAOYSA-N InChiKey FIADVASZMLCQIF-UHFFFAOYSA-N
Molecular formula  C6H21N35i3

Maolecular formula C8H28N45i4

**KDA is available for Knovel subscriptions that include the “Chemistry & Chemical Engineering” Subject Area

‘Vs( z ‘.
ELSEVIER

NIST ThermoDynamics Pure Compounds

Boiling Paint { K )

Search Knovel E

2,2,4,4,6,6-HEXAMETHYL-1,3,5,2,4,6-TRIAZATRISILINANE

‘Lin:ar Log ‘Uszhown Color By Phase~ | Recommended +

Support ¥ Welcome Sre

2,2,4,4,6,6,8,8-OCTAMETHYL-1,3,5,7,2,4,6,8-
TETRAZATETRASILOCANE

Phases(l)~ | NIST~ A Download
Reset Axis
Value: 43072 +[-0.55051 K Value: 483.58 +/-0.58099 K
Temp: 43072 Press:  45.000 Temp: 483.58 Press:  44.848
Phase: Liquid-Gas Phase: Liquid-Gas
Source: NIST Source: NIST
517 517 /
474 474
430 430
386 386
342 342
1 26.2 51.4 76.6 101.72 1 6.2 51.4 76.6 101.72

Pressure ( kPa +)



3.1 Key Features: My Knovel

Search Knovel

Knovel

VY Save | 3 Share | [ Savefor Mobile | ¥ Download

£ S Content

Cancel Add Note

S et

View video tutorials in

support center

Support Center

@ Home > QU Search for ‘pressure vessel' > [21 Chemical Process Safety ... Histories (4th Edition) > [21 12.14 Inspection of Pressure Vessels and Storage Tanks

B ctions - Q@ ?Add Note @ View Notes

Welcome, Matteo Caligaris ~

pressure vessel

X A

2.

NOTES
orage tanks
. Search within notes
e OSHA process safety law is to
ipment classification system is a
ple system involving three classes
at section specifically for pressure

09:19 AM Aug 8,2017

class 1issues.

mt whose failure would result in uncon-
julting in accidental fires or explosions.

Annotate, save and share
content.

ELSEVIER

View All Colors ~

Save the content

data you need most often —to

‘My Knovel'.

Search Knovel

Support Center

Welcome, Matteo Caligaris

My Folders
[ unfiled items
[ MyPocket

3 project1

Shared Folders

Equations

Mone

-
-

Ctivity My Saved ltems

My Profile

+ Add Folder
Filter saved items ...

[JUNFILED ITEMS

All Content ™

Sort By New to Old ¥

Within All Folders w

All Activity ¥

All Timg >

12. The Role of Mechanical Integrity in Chemical
Process Safety

Unit
Converter

Knovel

Knovel

3.

Pick up where you left off.

Supgar Camer

pm—— o]

My Knovel

My Activity

Claar History

aved ltems

% Al Time

Welcame, Matteo Caligars =

Al Actviy

TonAy

12,14 Inspactsss of Pressure Vessals 1nd Seseuge Tanks




3.1 Key Features: My Knovel

View video tutorials in

support center

Knovel

4 Home » Q Search for: haber process

haber process

[

Advanced Search »/

Refine By Related Concept (O All 2604)

ammonia synthesis
nitrogenase L

chemical reaction ... ==

) [500K] Predictive Control in Process Engineering - From the

i L]
nitrogen cyc\e Racicc tn the Annlicatinne

1.

Save a search result, e.g. a title,
to your ‘My Knovel for easy
access later.

= Share Search Results

Books [ Text 40+

Sort by Relevancy ™ 1 2 R

Support Center

Definitions 07

27 > Include out of subscription

results

‘Welcome Sreenath Juttu

7 Save Search Query | > Video

Knovel

2.
Save time and effort - save

search queries to ‘My Knovel'.

Knovel
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Discussion

From the experiments of the leaming efficiency test,
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Paired Samples T-Test

According 10 bl 2, we could get e result that 1
wiloe is -14.182 and p-valoe was smalier thea 0.05

From fig 10, the mean score of the “ALL" had an
the mean score of pre-test and post-sest was statistically
significant (p = 0.000), indicatiog that the knowledge of
the e-leaming system had o significast effect on the
leaening of these learners.

_Tabled. Palred samples t-test for “ALL"

Through the paired samples (<lest for “Y™ group, we
<an get the reselt that the mean score of pre<test and post-
test foe Y group was satistically significast (p = 0.000), is
shown in mble3. The knowledge of the eeaming system
had a significant effect on e Jeamens of “Y™ group. The
mean score of post-test was chearly higher than the mean

score of pre-test, is shown in fig.11.
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[ENCYCLOPEDIA] Machine Learning Approach 17 Save Result

From International Encyclopedia of Ergonomics and Human Factors, Volume 1 (2nd Edition) (2006)

~—MACHINE LEARMING APPROACH Machine learning refers to algorithms that automatically learn {i.e. set tuning parameters) based
on experience or training data. Two very popular methods in the area of machine learning are decision trees and artificial neurzl
netwarks. When compared to the methods of statistical approach, these two can be characterized 25 model... Less ™,

as solving the classification, regression, and clusiering
problems, even though there are other categories of tasks
that the data mining methods can be applied io: summanza-
tion of data and deviation detection; problem-solving, and
knowledge-engineering tasks (Moustakis er af. 1996).

It is difficult o draw the precise boundaries of data
mining because it is basically interdisciplinary, reaching
into seanistics, database technology. machine learning, pat-
tern recognition, antificial intelligence, vispalization, and
ather knowledge discovery technigues. In later sections,
some of the major data mining methods are reviewed from
ithe machine leaming and statisiical approaches.

[ENCYCLOPEDIA] BN Learning
From Encyclopedia of Statistics in Quality and Reliability, Volurmes 1-4 (2007)

<y known as structural EM, that presumably converges to a local maximum of the BIC seore [7, 13].
Probabilistic Models It is well known that classic machine learning methods like Hidden Markow mc
and Kalman filters can be considered as special cazes of BMs [4, 13] Specific types of BN models wer

3 MACHINE LEARNING APPROACH

Machine leamning refers to algorithms that autematically
learn (i.e. set wning parameters) based on experience or
training data. Two very popular methods in the area of
machine leaming are decision trees and anificial neural
metworks. When compared o the methods of statistical
approach, these two can be characterized as model (or dis-
tribution)-free methods. However, even though decision
irees and artificial newral networks are known as the meth-
s of machine leaming, some of these methods were also
developed as statistical methods.

3.1 Decsios Trees

Deecision trees represent the decision rles, which pariiiion
thie data (or the feature space) inbo a set of groups (or a set
of rectangles) with hierarchical and sequential structures.
A decizion tree is said to perform classification or regression
according to the types of the class labels (ie. categories or
dependent variables). Decision trees are called classification

ek e

instability of trees, and inadequate crisp decisions, several
new methods, such as soft splits, bagging, and boosting, are
introduced to decision tree reseanch.

Ewven though decision trees have some limitations, it is
still an atractive and powerful method. Gehrke (2003)
summarized the major advantages of decision trees. First,
decision trees are easy to understand because they were
inspired by the human decision processes. Second, deci-
sion trees ane nonparametric and thus especially suited for
exploratory  knowledge discovery. Third, decision trees
can be constructed relatively fast compared to other data
mining methods. Fourth, the accuracy of decision rees is
comparable 1o other classification models.

3.2 ArmiAcial NEuraL NETWORKS

An anificial neural nerwork is a computational model that
consists of a network structure, and leaming and recall pro-
cedures. Tsoukalas and Uhrig (1997) defined an artificial
nienral network as “a data processing system consisting of a
large number of simple, highly interconnected processing
elements (anificial neurons) in an architecture inspired by
the structure of the cerebral cortex of the brain.” These pro-
cessing elements (or neurons) usually belong to three Kinds
of layers — an input layer, one or more hidden layers, or an
outpat layer — and are interconnected as a feedforward
network structure, in which neurons in a given layer have
no lateral connections with each other and no connection
back 1o the previous layers. The comnection weighis are
unknown parameters, which are estimated by a training
method. The most popular training method is backpropaga-
tion, which repeatedly distributes training errors from output
neurons proportionally back to their connection weights
uniil irzining error reaches a given threshold.

o3
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Scenario 3: The interactive equation
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Flter by keyword Electrical & Power Engineering
Cowvers power generation, plant design, energy storage including batteries, transmission line design and
My Equations ] operation, electrical safety, and energy efficiency. Of use to electrical, power, mechanical, and civil engineers
designing turbines, power generation plants, transmission towers and cabling, installing pipelines for
underground transmission, and electrical safety devices.
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AIChE Equations 214 Boiling Point of Water at Certain Altitudes + Ad to My Knaval
& Chemistry & Chemical En... (268 The factor that gives rise to variation of the boiling point of water is the pressure. The
barometric formula is used to define the air pressure as a function of altitude. The function
M Civil Engineering & Const... (151 wspTSP defined in the collapsible area below calculates the saturation temperature of
water/steam as a function of pressure as specified for Region 4 of the Revised Release of the
Flectrical & Power Engine IAPWS Industrial Formulation 1897 for the Thermodvnamic Properties of Water and/or
... Stearn,
3  Power Generation 50 b | DenSIty Of Steam (Reglon Equation 3% Open Equation Solver W
i ) 2 of the IAPWS-IF97
Density of Steam (Region 2 of F lati - -
-v\ﬂ';- Electronics & Semiconduc... [ &9 a Function of Pressure and Sp OrmL.] a |0n) asa T(p, s 46 o at
. ~ Function of Pressure and T celm ol ¥ npi {o-2)
Unit % General Engineering & Pr... 100 The funcn,on WSPDEPS defing SpeCIfIC Entropy =1
Comverter as a function of pressure 3“‘:'. The function wspD2PS defined in the collapsible area i I G
. Release of the IAPWS Industri below calculates the density of steam as a function of T(p, s) )
IChemE IChemE Equations 341 Water and//or Steam, The equ  Pressure and specific entrapy as specified for Region 2 1.8 8 [H r U]= Z n i‘pl ‘[10_ U]
- SFIECiﬁC entrapy for subregior of the Revised Release of the IAPWS Industrial = 1
— _ _ Formulation 1997 for the Thermadynamic Properties of
:F Mechanics & Mechanical ... 1001 form. Water and/or Steam. The equations for steam 30 T e
. temperature as a function of pressure and specific T [P r 5]_ I3} [H U]- n o & ‘[2 _0] 1
O Metals & Metallurgy 30 entropy for subregions of Region 2 of the IAPWS-IFS7 is 1.K £ Z B
Density of Steam (Region 2 of Shown in the dimensioniess form. i=1
& 0il & Gas Engineerin 77 a Function of Pressure and Tal pis Density of steam, kg/m?
2 E IMPa  Regions of IAPWS-IFS7 R is specific gas constant, kJ/kgK
r T p is pressure of steam, MPa
T is pressure of steam._ dimensionless
5 s Is specific entropy of steam, kJ/kgk
sk 4 a is specific entropy of steam. dimensionless.
2 T is lemperature of steam, °C
. 5 8 Is temperature of steam, dimensionless
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The interactive equation of cloud computing

Directly fill in
the numbers to

Dansity of Stsan (Bagion ¥ of tha ITAPES-ITH? Forenlation) am a Fonctics of Framsors and I
Spucific Entropy

i e : 1 1 :
The funecion wepliFS defized in che oollapsible ares below gelosisces the denwizy of sresm Ca Cu ate Or e 1 t
a3 & functicn of pressucs and spscific eNTICPY AN spacifisd for Regics I of the Revissd . Nl -

Relears of tha [AMWS Iodustrisl Formmistion 1997 for the Thermcdy—asmic Fropexties of Water

e L D il e e 3 B e el e i st oo - the formula, so
o eSS o that the equation
R becomes a daily

ol - indispensable tool

" .
Tro
. -l for engineers
46
rl:p =) 1 i
for the subregicm Za 1—'.K-M:E . cr]- E o, pl [6—1] -
i=1
44 b is the pressure of steam MPa
l Tip, =) Is Ty
for the subregion b weir, olm Z B, -pl -|:!|.t:|-|:r] b
LE = o iz the dimenszionless pressure of steam o= dimenzionless
i=] 1:MPa
is th ifi t f st kg
30 T ] is e specific entropy of steam PrEs
i
for the subregion Zc M-u{m , o= E B, -pi 1-[2—:-]
1K g1 i =3 iz the dimensionless specific entropy dimenzionless
Ll
hid th ub i 2 o=
or e subregion Za S
kg K
Lagend with variables and units =
for the subregion Zb o= pap
0.7853 o E
B i® the pressure of steam MPa 9
3
© for the subregion Zc o= pap
a i® The dimensionless pressurs o0 STEAEM R —— dimensionld 2.5251
1-HFa kg K
kJ
a is the apecific snrropy of ateam T
T iz the temperature of steam T ‘c
T iz the dimenslonless apecific eoTropy dimensionl g is the dimensionless temperature S=ﬁ dimensionless
n, I and J are the coefficients dimenzionless

(see the function below)

i
i

ER

I R
ELSEVI




Wy
BEERKEKRER

ELSEVIER THE HONG KONG UNIVERSITY OF
SCIENCE AND TECHNOLOGY

Thank you




