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Last 24 Hours 25 3100 10:44:58 Ql:25:47
Last 7 Days 244 2027 B2:45:35 00:20:2L
Last 30 Days 1382 11488 £70:41:32 00:20:26
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Figure 2B Spreadshest cutpit for Bumple 21 Ligisd disoherge swoiigh & Pols in the tank

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

File Edit View Favorites Tools Help

Example 2.2: Liquid Trajectory from a Haole. Conilder agan Exaenple 1.1

stream of liguid discharging from a hole na tank will stream out of the rank and impad]

the ground ar sonse distance away From the rank, Insame cases the liguid srresm o
shewc ver any diking designed o comtain the liguid,

{a) I ehe hode is 3 m above ibe grosined, how far wall the sream of Dguid shood

wway froe the sk}

() At what posnt on the sank will the masmaim dischange distance oocur! Whas
this distamce}

Solution: (a) The grometry of the tank and the stream is shown in Figure 2.9, Th
desmance away from the mank the Bqued scream will impact che ground & piven by

=y (2.1.3%

PIGUNE 2%, Tank geomelry lor Caseple 2.2

A1 - e

[t Ry R, DR R O R

A B c

Example 2.1: Liguid Discharge through a Hole in a Tank

B E

Input Data:
Tank pressure above liguid: 0.1 barg
Pressure outside haole: 0|bary
Liguid density: 490 kg/m™3
Liguid level above hale: 2lm
Hole diameter: 10 mm
Excess Head Logs Factors:
Entrance: 05
Exit: 1
Others: 0

TOTAL: 1.5
Calculated Results:
Hole area: 7 BAE-05 m™2
Equation terms:
Fressure term: -20.4082 | m2fs™
Height term: S19.6 | M s
“elocity coefficient: 1.25
Exit welocity: 0.7 mis
Mazs flow: 0.22 ks

b (w}
M4 r MNEX2-1/




348 MECHBNICS OF FLUDS

a1 0F 04 OSikEr @ 4 B A0 a0

ekons af 19D o ot

H 4 6B
N Camesdr flow |
T

woleenof (VI Forwamr 01 &0 F [vencity in fpe X cameier i
) U000 PR 400 650

JGraph Dugillnrl &l E}l (=] EI EJ ﬂl
Graph Titie:

Fenps | LAY DD

Click Inside

Blue Ring

Reyncidy numbir B

Fg. 2324 Fuction ko [ low 0 ppes

can ke msntained with cwe 1o very e Fepnolds nombes, b te
alightest upset will pesell in lissmer flow il e Reynalds mombes o s
fea 000 The Repnolls-namber mige betwoss 1000 il 4000 i
cilledd the ertibeal e [EIE Z202) Flow in ke fose @ mssble, sl
deegrera of pipitg symens el ke S ik osusl

Framrpii  Chyoomin ol §5F (2050 fows taraggh & hommontal mpe | in e
dareier wed 20 bong sl a swte of 300850 e Wt i e preses Lo From
e continsty et F = (4 = {miagifnliM) = [0ISOT1447 X 20T

= (300 & The Heseolds moasber B = “:EL

6,500 = M) = Lad) -0 2000 u..:r" oae i3

S Ap = KalD =
B = 5 T L

Turbudent Flow  The lictien Baster For Revealls numbes sver £ 000
i compiied waing the Coldbek squation.

o

s u grapiicsd presentsson of this ajmtion (Moody,
Traris, ARME, 1944 pp. 671 -634). Frasination of (e Colebsock
eqeatios indicnes ghat if the wilie of surface mugheess = & sl
compued Witk the pipe dsmeter (o) — ), the Iriction Tactor i a
Tumctsen of Reynolds samber only. A sosath plps i3 0ne = ch the

rutis (elDVAT i il compeeed with 2 5VE T On the ofer s,
suikds rusmbees nencoes e thid 251R W — 0, the fristion
sents 4 fnclios of pelalive roughteeis saly and the pipe i
callid s ravgh pipe. Thiss S sates g vk s seviids s cne fom
o sl pough inder snother. The iesn e kit he
u siiieber imsenses, the thickness of the lnisse subliyer de-

Ry
eresciti s shown nEg T enpoa ing The urface rougbnesa Lo flow
-I:Ilmﬁ"r

Walugs of ebsodule ioughsess w se given i WA

i

Fig. 3.3.24 Friclion Factors for Flow in Pipes ;I
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To digitze the curve:

1. Mova mousa along the cure; click to save XY
values in the table.
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3. Click x| for a new curva,

4. To delete a point, dick on it or delete
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Knovel Critical Tables.

Knovel Knovel Critical Tables (2nd Edition) Search Within
Tiies
© 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 Details and Flow, and 1902 Electrical Properties data.

| " [
Citation Table of Contents ' Interactive Tables ,i Content Results

» Front Matter 'ETE o
« Preface to the Second Edition ﬂTe t
[5] Periodic Table of the Elements Blrext

* ntroduction Te:nn

[5] Properties of the Elements ETable (115)
« Basic Physical Properties of Chemical Compounds E-Table (21824)
» Fundamental Physical Constants 'ETE »

» Common Isotopic Compositions Ef Table (350)

[-] Calculated Properties of Common Organic Compounds
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Knovel Critical Tables.

| ®Knovel
CRITICAL

S

Coempilfod by Emerdl

“I find Knovel's KCT to be an extremely valuable tool for providing the critical infi
for the diverse set of technical fields and applications in which I work.”
— Michael Kahr, Northrop Grumman - Spa

Knowel Critical Tables (KCT) represents the largest collection of single and multipoint propery values for chemical compou
industry today. KCT uses Knovel's productivity tools such as Interactive Tables and Equation Plotter to help you find, compar
seconds. Basaed on your feedback, KCT is continuously updated with new compounds, properties and features.

Knovel developed KCT to create a broad, one-stop resource which includes physical and chemical constants of materials, pr
fluids, analytical chemistry, molecular structure and physics, important mathematical information and more. International Crit
publication by the National Research Council that compiled critically evaluated data from millions of experiments, is the founc

By adding vast compilations of new and continuously updated critical data, KCT is the ICT of the 215! Century.

30

(KCT ESSENTIAL FACTS

= COwer 24,000 chemical compounds
= Owver 16,000 chemical compounds with thermodynamic data
= Ower 20,000,000 data records
= Basic Physical Properties of Chemical Compounds
= Dielectric Constants of Commaon Materials
= Critical Properties and Acentric Factor
= Calculated Thermodynamic Properties of Common Organic Compounds
 Enthalpy of Formation
= Enthalpy of Vaporization
= Entropy of Formation
* Entropy of Gas
= Gibbs Energy of Formation
= Heat Capacity of Gas
= Helmhohtz Energy of Formation
- Intermnal Energy of Formation
= Calculated Vapor Pressures of Crganic Compounds
= Heat Capacity of Organic Compounds in Gas Phase
= Heat Capacity of Organic Compounds in Liquid Phase
= Enthalpy & Entropy of Formation of Organic Compounds in Condensed Phase
= Physical Constants and Thermodynamics of Phase Transition
= Basic Physical Properties of Common Solvents
= Safety Properties of Common Solvents

QUARTERLY UPDATES

= 1,000% of new compounds
= Millions of new data points
= Mew property types
= Chemical Structure Searching
- Equation Solver




Knovel Critical Tables -

@ 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 5)
Total Number of Search Hits: 35 Display: DataFound | All Data
Total Number of Rows: 1359

Jumpto:  7off

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

¥ SelectRows | Filter Data .i::J Print Tabla E} Export Table m View Table Notes | % Unit Converter @ Help

) viscosity S . dipole moment surface tension, coeff a surface tension, coeff b

no. material or substance name N Sfm2) ¥ dielectric const. D) (dyreicm) {dyreicm)

402 trans-1,2-Dichloroethylens 0423 @ 15°C ‘ﬂ Sort Ascending . 0.7 @ 25°C; benzene 25 @ 20°C

408 Dichloromethane 0.448 @ 15°C ‘ %! sort Descending 1.8, pas 30.41 0.1284

458 Diethy! sulfide 0.446 @ 20°C ‘ [Ed Columns I 1.52, gas 27.33 0.1108

481 Dimethylamine 0.207 @ 15°C . 8.32 @ 0°C 1.03, gas 295 0.1265

539 Dimethyl sulfide 0.289 @ 20°C 6.2 @ 20°C 1.45 @ 25°C, benzens 26.07 0.0805

599 Ethanethiol 0.00316, gas 6.3 @ 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 0412 @ 15°C 716 @ 25°C 1.24, gas 26.47 0.1315 s
¥

Dean's Handbook of Organic Chemistry (2nd Edition)
€ 2004 McGraw-Hill
Done &

31



¥

i

Krovelfi 555 T o ) L L 2 ¢ %

BUBHIN AL BT LA SO SMT TR -
e BT S AR Knove M iy — I T B i

TSI — P2 -

L) Knovel Critical Tables 4

LA B A Y RS
B BT HAT PR 5% > BT 32 1 Kb 70 A L IR 2 R e 1) T L ) 5 5

AR B A Y R - AR R

FESE T T RATPR 1T S22 T M T S TR AIVE R EUH
X SR WA A S ST TR I A E

A A Knovel — myKNOVEL
A g 7595 TP AT TR B0 B an A LEAS 7] R B0 A0 2 AR AT LLEKnovel gt a7, B ) 4 1]




oo - USRI, SERR AR SR = BT

— PN IEMEATA—TRTEHEE " IREPERANES B4
BIER R AR, Bl 1EREE S R E K D FMERE RS RS LE BT YR

Tl

ATLL, ITRITEER T —NREAKAKRTFEFET 25
(milliNewtons/metre) #1 2:E/NF3FF 0.5 (milliPascal /second)
HIE R

Knovel B] LAES B TF2 T fiZ R 1X 4~ ) il , TAE e
DATAsearch B9Th&E, 857 AR TE AN 8 24
, Fl|FAKnovel# F 2iE SR, KfFek Az,

.....................................................................................................................



13 DATA SEARCH

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

You are not logged in, log in Now

QO Knovel’ l  Rocontsearches

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.

a Help

Field Operator Value
Click to select a search field. [ First select a Field... 4] & Add another row
You MUST choose a field from the list. m or clear form

34
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O Knovel’  Rocont Searenes

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
cur | First select a Field... '%\] & Add another row
combustion properties optical properties surface properties ~
rate of pressure rise band gap pressure specific surface area
electrical properties coefficient surface tension m e
surface resistance physical constants surface area (vol basis)
Lot critical pressure
surface resistivity _ p- testlexposure conditions
hazard-related properties riple point pressure allowed working pressure
explosion pressure VaPOr prosgse exposure medium
exposure limit fwiv) surface area exXposure strain
exposure limit processing properties exposure medium class
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N B SR, PAkfilskiUd, 1EFE greater than or equal to (>=)

¥WEicome | My SUDSCrpLon s All LONTEAT | SIgn WUt | KNovel Lap

0 I([]OV@P » 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.

s (=) 3 veip

is not null {exists)
Field less than or equal to (<=) e Units

surface tension ¥ greater than or equal to (>=) [ mN/m 4 & Add another row

is between (>=/<=)
| -67.4-7000.0 mNim
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Welcome | My Subscription / All Content | Sign Out | Knovel Lab

@ Knovel’ —

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.

g Help

Field Operator Value Units
surface tension | greater than or equal t (3] 25 | ¥ mN/m )} © Add another row

dyne/cm
-67.4 - T000.0 mMN/m Ibf/ft

Mim
erg/cmaz m or clear form
affcm

Jima2
104-3 |b-ffft
Ibffin
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A1k ‘Add Another Row” 1] LA 7 — MR 24tk

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

W Knovel”  Rocont Sarehes

Home My Knovel Browse Data Search Tools ~ Support = Live Chat Iv__l 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.

B Help

Field Operator Value Units
@  surface tension [ greater than or equal t« -5 25 [ mdm 4
=67.4 = TO00.0 mMN/m

®aAnd (O0Or (O MNot

Field Operator Value

(@ Click to select a search field. | First select a Field... 4] & Add another row _

38



B T IR R A AU EH R AT A

@ I( lﬂlovelﬁa » 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 :-#—] 25 | mMSm ..,.H
-67.4 - T000.0 mN/m
®And (Or (ONot
Field Operator Value Units
&) dynamic viscosity [ less than or equal to (< ' 3] 05 [ mPa s )

-7.51E-10 - 1.5E16 mPa s
&) Add another row
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QO Knovel

Home My Knovel Browse Data Search Tools ~

COLLAPSE ALL Number of Titles Retrieved: 7 Page: 1 of 1

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

Titles:

/= Knovel Solvents - A Properties Database H [z

Enovel Search Within
Solvents

A Lroperiles
Latubase Physical Properties

2

= Dean's Handbook of Organic Chemistry (2nd Edition) [

Sections

Search Within

DEAN'S

HANDBROOK

nnnvie  Sections
|

" o Viscosity, Dielectric Constant, Dipole Moment, and Surface Tension of Selected Organic
. Substances

Viscosity, Dielectric Constant, Dipole Moment, and Surface Tension of Selected Inorganic
Substances

{® perry's Chemical Engineers' Handbook (7th Edition) [ [T
[% Heat Transfer Handbook [

40

Relevancy
100 %

Relevancy
100 %

9%

» Recent Searches

Support = Live Chat i J

About Us

Back to Data Search

Content Type
E Table {18)

100 %

Content Type
E Table {35)

Ed Table (3) —

100 %
99 %
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Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Moment, and S...

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

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

Jumpto:  1of1

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

' Select Rows | . '_ Filter Data i;,'h Print Table @ Export Table D iew Table Notes = %% Unit Converter &) Help

. viscosity - - R dipole moment surface tension, coeff a surface tension, coeff b

no. a material or substance name (N Sfmg) * dielectric consL (D) (dynefem) (dynafem)

402 trans-1,2-Dichloroethylene 0.423 @ 15°C ‘EJ, Sort Ascending . 0.7 @ 25°C; benzene 25 @ 20°C

408 Dichloromathane 0.449 @ 15°C 4l sort Descending 1.6, gas 30.41 0.1284

458 Diethyl sulfide 0.446 @ 20°C [z Columns 3 1.52, gas 27.33 01108

491 Dimethylamine 0.207 @ 15°C 6.32 @ 0°C 1.03, gas 295 0.1265

539 Dimethy! sulfide 0.2858 @ 20°C 8.2 @ 20°C 1.45 @ 25°C, benzene 25.07 0.0803

599 Ethanethial 0.00316, gas 6.8 @ 15°C 1.57, gas 25.06 0.0783

614 Ethyl acetate 0473 @ 15°C .11 @ 20°C 1.78, gas 26.29 0.1161

B56 Ethylene oxide 03 @0°C 14 @-1°C 1.88, gas 27.66 0.1664

B60 Ethyl formate 0.418 @ 15°C TAB @ 25°C 1.84, gas 2847 0.1315 s
v

Dean's Handbook of Organic Chemistry {2nd Edition)
© 2004 McGraw-Hill
Cane
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@) Knovel”

Physical Properties

Table: Physical Properties Pages:
Table Type: Interactive Table & e ——
Search Query: (dvnamic viscosity <= 0,5 mPa s) and (surface tension >= 25 mMN/m) iy ran
Total Number of Search Hits: 1B "

Display: Data Found All Data
Total Number of Rows: 1618 — PRy e |
Number of Hidden Columns: 3

| Physical Properties

¥ SelectRows | Filter Data | o Print Table | B3 ExportTable | [ View Table Noles | @ Unit Converter | @) Help

; " il § 1 malar valume spacific gr

acular weighl ﬁ:EBﬂng tehatahue t:F:""ng IBIPAEIED evaporation rale, buly color dieleciric constant SHAGS tan bl 3 3
("G) ("G} (b} {mPa 5] {em~imal) {afem™)

i -1z 51 colorless 158 267 0.368 T4 1.108 m

| -B4 7 colorless 273 0.34 671 0.8

| -93 15 7.8 colorless 134 289 043 BE.5 0.8

| -110.8 46.3 oalorless 26 32 0.36 GO 1za3 4

Y
4 b 4|k

42



& g R n] DAY H DASR A 2 £ i) 0

00
| G 'http:ffwww.knove].com J'webfponalfknoveI_content?p_p_'ld=E}{T_KNDVEL_CONTENT&p_p_acti0n=1&p_p_5tale=narmald_’w“
Table: Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Mome

@ Knovel
Table Type: Interactive Table

Search Query: (surface tension >= 25 mN/m) and (dynamic viscosity < Knovel: Export Table
Total Number of Search Hits: 35
Total Number of Rows: 1359

Knovel - Knovel Content =

Interactive Table 4.10 Viscosity, Dielectric Co

| Select an Export Option:
| Interactive Table 4.10 Viscosity, Dielectric Constant, Di|

' SelectRows | | Filter Data | i Print Table | [E Export Table | [ Vi # Current page of table (up to 50 rows)
’ viscosity —~ 2 i
no. & material or substance rame (i & 2} ( Current page of table (up to 50 rows) with rows displayed as text
m m
. Rows displayed as text show information from a row including synonyms and some other data accessible from hyperlinks.
402 trans-1,2-Dichloroethylene 0423 @ 15
408 Dichloromethane 0.440 @ 15
I NEXT CLOSE HELP
458 Dicthyl sulfide 0.446 @
49 Dimethylamine 0.207 @ 15
539 Dimethyl sulfide 0,289 @ _'
599 Ethanethiol 0.00318, ﬁ Done
_. T ”
614 Ethyl acetate 0473 @ 15°C 611 @ 20°C 1.78, gas 26.29 0.1161
656 Ethylene cxide 03@0°C 14 @ -1°C 1.88, gas 27.66 0.1664
660 Ethyl formate 0.419@ 15°C T.16 @ 25°C 1.24, gas 26.47 01315 :

Dean's Handbook of Organic Chemistry (2nd Edition)
© 2004 McGraw-Hill

Dane
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Knowvel - Knovel Content

( W | hup:/ fwww.knovel.com/web/portal/knovel_content?p_p_id=EXT_KNOVEL_CONTENT&p_p_action=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_count=1& EXT_KNOVI 1] )

8eoo

( Q ' http: / fwww.knovel.com/web/portal/knovel_content?p_p_id=EXT_KNOVEL_CONTENT&p_p_action=1&p_p_state= narmalé_’;j‘_‘\.

Knovel - Knovel Content —

Interactive Table 4.10 Viscosity, Dielectric Co

®
Table: Interactive Table 4,10 Viscosity, Dielectric Constant, Dipole Mome ® Kno-\ el

Table Type: Interactive Table

Search Query: (surface tension >= 25 mN/m) and (dynamic viscosity < Knovel: Expor‘l Table
Total Number of Search Hits: 35
Total Number of Rows: 1359

| Select a File Type:
| Interactive Table 4.10 Viscosity, Dielectric Constant, Dij

® Microsoft Excel

 SelectRows | FiterData | (3 PrintTable [ ExportTable | [ v;
| ™
no, & material or substance name vismsityz n =w
(MmN s/m) r‘j PDF
402 trans-1,2-Dichloroethylens 0423 @ : r:-, Text (tab-delimited)
408 Dichloromethane 0.448 @ 1. _:
458 Diethyl sulfide 0.446 @ 20 [ BAck |
451 Dimethylamine 0.207 @ 15 ]
539 Dimethyl sulfide 0289 @
588 Ethanethiol 0.00316, gﬂ Done ’ G
—
14 Ethyl acetate p4Ta@ISC 0 sn@a0c 1.78, gas ‘2828  ome J |
656 Ethylene axide 03 @0°C 14 @-1°C 1.88, gas 27.66 0.1664
660 Ethyl formate 0.418 @ 15°C 7.16 @ 25°C 1.94, gas 2647 0.1315 . "
v
Dean's Handbook of Organic Chemistry (2nd Edition) ]

© 2004 McGraw-Hill

Done A
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P BT Tl g A7 Excel

Knovel - Knovel Content

{, http:/ /www.knovel.com (web/portal /knovel_content?p_p_id=EXT_KNOVEL_CONTENT&p_p_action=1&p_p_state=normal&p _p _mode=view&p_p col_id=column-1&p p col_count=1& EXT_KNOVI g j |

® KHOVCI® Knovel - Knovel Content

'/__ @ | hiep:/ fwww . knovel.com/web/portal fknovel_content?p_p_id=EXT_KNOVEL_CONTENT&p_p_action=18&p_p_state=normalé i, S

Interactive Table 4.10 Viscosity, Dielectric Co

®
Table: Interactive Table 4.10 Viscosity, Dielectric Constant, Dipole Mome ® Knovel

Table Type: Interactive Table
Search Query: (surface tension >= 25 mN/m) and (dynamic viscosity < Knovel: Export Table
Total Number of Search Hits: 35

Total Number of Rows: 1359

- 8.0 Opening TableData.xls
- | Select an Export Option: Ls
| Interactive Table 4.10 Viscosity, Dielectric Constant, D‘ You have chosen to open =
= |
N = Tl | @ =
« SelectRows | | Filter Data | Jgli Print Table | [B ExportTable [ \Ji} (*) Current page of table (up to 50 rows) TableData.xls
no. material or substance name :'S:‘}:.:wzh () Current page of table (up to 50 rows) with rows disp| which is a: xls File
m m . .
Rows displayed as text show information from a row includin from: http://www.knovel.com
402 trans-1,2-Dichloroethylens 0423 @ 15
What should Firefox do with this file?
408 Dichloromethane 0.449 @ 15
e —
_ :
458 Disthyl sulfide 0446 @ 20 (0 Open with ( Choose...
491 Dimethylamine 0207 @15 {=)Save File
538 Dimethyl sulfide 0.288 @ 20 "1 Do this automatically for files like this from now on.
539 Ethanethiol 0.00316, ;;4 Done
514 Ethyl tat 0473 @ 15°C 611 @ 20°C 1.78,
yl acetate @ @ H ( Cancel ) =0k -
656 Ethylene oxide 3@oc 14 @ -1°C 1.88, gas
T '
660 Ethiyl formate 0418 @ 15°C 7.16 @ 25°C 1.94, gas ‘247 04315 i
v
Dean's Handbook of Organic Chemistry (2nd Edition) —

& 2004 McGraw-Hill

45



DA 2 4 R L2 AF AR N SAL R R 220 A v H

PO —

Pl |J = 6l [ 0 ﬁf grels B8 & B @ oo+ @)
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Sheets | Charts SrmartArt Graphics | WordArt
SN & | C e e e e e et _p:q_ _N__ _.5_.: — _ _Q__F.__E._ __T_:

il Title: Dean's Handbook of Organic Chemistry (2nd Edition)
2 |Table: Interactive Table 4.10 Yiscosity, Dielectric Constant, Dipole Moment, and Surface Tension of Selected Organic Substances

3

‘.1 | ne. matarial o1 viscosity | dielectric ¢ dipole mor surface ter surface tension, coeff b {dyne/cm)
5 114 Acetone, 00381 @ 0° 20.7 @ 25° 277 @ 20° 26.26 o1z
B |18 Acetonitrile 0.387 @ 10 JTE@J:] 387.gas 29.58 31178
7 |30 Acrylonitrile 0.35 @@ 20° 33 @ 20°C 3.91. gas  29.58 01178
8 132 Ally| acetal 0207 @ 30 28.73 01186
9 133 Allylaming 0375 @ 22 1.3 @ 25°C 2748 Q28T
.0 |98 Bromoetha 0.397 @ 20136 @ -60 2.03. gas  26.52 0.1158
a163 1-Bulaneth 0.501 @ 20 5.07 @ 25" 1.54 @ 25° 28.07 01142
£ 160 2-Bulanone 0428 @ 20 18.5 @ 20° 3.2 @ 30°C 26,77 122
3 |a07 Butyraldeh 0.455 @ 20 13.4 @ 26° 2.45 @ 40° 26,67 0.0925
4 218 Carbon dis 0.363 @ 20 3 @ -112°C ], gas 35.29 01484
523 1-Chiorobu 0468 & 12 9.07 @ -30 213, gas 2597 21117
.6 288 3-Chioro-1- 0347 @ 12 8.2 @ 20°C 2. gas 25.5 0.0846
7 1330 Cyclopenta 0.439 @ 20 1.8965 @ 200 2553 0.1462
B354 1.1-Dichlon 0.505 @ 22 101 @ 18° 2.06. gas  27.02 01188
9 (400 cig-1,2-Dicd 0467 @0 2092 @ 25°C 2.85, gas 28 @ 20°C

0 |402 frans-1,2-0 0423 @ 12 214 @ 25° 0.7 @ 25°C 25 @ 20°C

11 |408 Dichlorome 0448 @ 12914 @ 20° 1.6, gas 3041 01284
2 1458 Dietnyl sulf 0446 @ 20 5.72 @ 25° 1.52, gas  27.33 0.1108
13 |48 Dimethytan 0.207 @ 12 6.32 @ 0°C 1.03. gas 285 0.1265
4 |538 Dimethyl 10282 @ 20 6.2 @ 20°C 1.45 [@ 25" 26.07 (0.0805
!5 |589 Ethanethiol 0.00316, g: 6.9 @ 15°C 1.57. gas 25,08 0.07E3
6 614 Ethyl acela 0473 @ 126.11 @ 20° 1.78, gas 2629 21181
'7 |656 Ethylene o 0.3 @ 0°C 14 @ -1°C 1.88.gas 27.68 01664
'8 |660 Ethyl forma 0.419 @ 12 716 @ 25° 1.94. gas  26.47 01315
9 1677 Ethyl methy 0,372 @@ 20 27.63 0.1288
i TE2 lodomethar 0.5 @ 20°C T @ 20°C  1.64, gas 3342 01234
il |B&2 Melhyl acel 0388 @ 20 F.03 @ 20° 1.7, gas  27.85 01289
12 {908 _ cig-4-Molly 0247 &0 28 13,3, minec 27§ 30°C 20,07 1.068, 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 {"C)} evaporatio color constant  (mMim) viscosity |
20 Acelyl chioride acelyl chionde T5-36-5 T8.5 -112 51 colorless  15.8 26.7 0.369 |
32 Acrylonitrile prap-2-gnenilrile 107-1341 531 -B4 ird colariess 273 0.34 |
157 Bulyraldehyde butanal 123-72-8 T2 -89 5 7B colorless 134 289 0.43 i
163 Carbon disulfide methanedithions 751540 TE.1 -110.8 48,3 colorless 2.6 a2 0.36 |
288 Dichlgromethane dichloromethane 75-08-2 B4.94 -84 82 386 14.5 colorless 8.4 27.88 04043
345 Dirnethyl sulflide melhylsulfanylmethane  75-18-3 621 -G8 ar colorless 6.3 28.5 0.28 |
7T Metnyl formate miednyl formate 107-31-3 G0.05 -100 a2 colorless  B.5 25 0.328 i
T3 Metnyl propyl ketone penfan-2-one 107-87-8 HE.15 -TH 102 2.4 colorless 136 33.87 0488
Q6 Solvon ACS 122.84 T coloress 254 .48
QBT Solvon AER 122.84 T coloress 254 .48
B8 Solven DR 70 259 0.49
QEd Solven IP it:] 259 0.49
a7 Salven PB 0 259 0.49
1004 Tetrahydrofuran axelane 109-93-8 7212 -108.4 65.9 6.3 colorless 758 2B6.4 0.45 i
1184 Lenium RV i 259 0.49
1200 Leniufm XS T 25.9 0.49
1238 Eastman mathy| acetate 78204 74.09 -G08 55.8 B 25.8 0.4
1412 Triagen T 259 0.49

Knovel Solvents - A Properties Database © 2008 ChemTec Publishing
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Let's check it out LIVE

A perfume chemist working on a new formulation would like to find a
co-solvent, perhaps an alcohol, that ensures solubility of all the

ingredients and a clear solution. Alcohols with a boiling point
between 100-200° C, and a melting point between 50-
100° C can be considered.
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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 Operator Value
@ | melting paint |L is between (»wfcm)  e| 50 and | 100
-272.0 - 10500.0 °C
@and Oor  ONot
Field Operator Value
& | boiling point |L is between (2= <=} |=-'] 100 and 200
-273.0 - 215000.0 °C
@and Oor  OnNot
Fleld Operator Value
@ material or substance name |L 5 (=) . :] aleohal
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— eI gas flow rate

0 I<HOV€1® gas flow rate| ) TRl Scarch

Browse Data Search

Browse

Titles by Subject | Titles A-Z

All Titles New Titles Titles with Interactive Tools

Adhesives, Coatings, Sealants & Inks

ES|
[

Industrial Engineering & Operatic

E5|
[

Aerospace & Radar Technology Mechanics & Mechanical Engineq

[
[

Biochemistry, Biology & Biotechnology Metals & Metallurgy

ES|
#

Ceramics & Ceramic Engineering Nanotechnology

ES|
[

Chemistry & Chemical Engineering 0il & Gas Engineering




— 7R gas flow rate 754862 %4k

T~

COLLAPSE ALL

Titles:

You searched for (gas flow rate)

Add Search to My Knowvel

Number of Titles Retrieved: 456 ) Page: 1 of 17

1= Gas Well Testing Handbook

Add Book to My Knowvel Search Within

Sections
Appendix D: Gas Flow Rate Measurement Techniques

0.1 Gas Flow Rate Calculations
Interactive Graphs
4 7 Gas Well Deliverahbility Testing and Production Fotential Analysis

5.8 Estimating Farmation Characteristics fram Transient Flow Test Data

Relevancy
100 %

100 %

62 %

50 %

31 %

Relevancy
100 %3

Content Type
Bex
Bex

Table (3]
Brex
Brex

Show rmore results




— BNk & A gas flow rate and pipeline

/_\

( gas flow rate and pipeline|) Options Search

@ Knovel’

Mumber of Titles Retrieved: 436

You searched for (gas flow rate)

Page: 1 of 17

Add Search to My Knowvel

Titles:
/2 Gas Well Testing Handbook

= Add Book to My Knovel Search Within

Sections
Appendix D: Gas Flow Rate Measurement Technigques

0.1 Gas Flow Rate Calculations

Interactive Graphs

4 7 3as Well Deliverahbility Testing and Production Fotential Analvsis

5.8 Estimating Formation Characteristics from Transient Flow Test Data




— gas flow rate and pipeline & JLH41%

Page: 1of 2

Number of Titles Retrieved: 41

You searched for (gas flow rate and pipeling)

Add Search to My Knowvel

Titles: Relevancy
}9 Natural Gas Engineering Handbook 3] 100 %
...;:i';u Add Book to My Knowvel Search Within
= Sections Relevancy Content Type
11.2.1 Sizing Fipelings 100 % '@ Text
11.2.2 Pipeline Wall Thickness 67 % ﬂ;
Table 11.1 Input Data and Results Given by PipeCapacity xls G7 % ﬂ;
12. Special Problems 34 % ﬂ;
121 Introduction 34 % 'ﬂ;

Show more results
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You searched for (gas flow rate and pipeline)
Add Search to My Knowvel
Titles: Relevancy
55 Natural Gas Engineering Hand 100 %
“IU.:L.;“ Add Book to My KT Search Within
e Sections Relevancy Content Type
11.2.1 Zizing Pipelines 100 % 'E Text
11.2.2 Fipeline Wall Thickness 67 % ﬂ;
Tabkle 11.1 Input Data and Results Given by PipeCapacity xls 67 % ﬂ;
12. Special Prablems 34 % ﬂ;
121 Intreduction 34 % ﬂ;
Showr more results




— Sizing Pipelines

You searched for (gas flow rate and pipeline)

Add Search to My Knowvel

Titles:

59 Natural Gas Engineering Handbook 3€]

MATURAL GAS
THGINDERINE

HARDBOOK

Relevancy

2 Add Book to My Knowvel Search Within
Sections Relevancy
11.2.1 Zizing Pipelines 100 %
B S T S
Table 11.1 Input Data and Results Given by PipeCapacity xls 67 %
12. Special Prablems 34 %
34 %

121 Intreduction

Show more results




— Sizing Pipelines

|[| Front Matter

|[| List of Spreadsheet
Frograms

[| Table of Contents
=8 11. Transportation

| 11.1 Introduction

Re Design

& 11.2.1 Sizing
Fipelines

Data and Results
Given by
FipeCapacity.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 the Modified-Panhandle equation are used for relating the
olume 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




— Sizing Pipelines — It 1+ PipeCapacity.xls

|[| Front Matter

|[| List of Spreadsheet
Frograms

[| Table of Contents
=8 11. Transportation

& 11.1 Introduction
=% 11.2 Pipeline Design

& 11.2.1 Sizing
Fipelines

®] Table 11.1 Inpu
Data and Results
Given by

FipeCapacity.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




— /% PipeCapacity.xls

(Click to View Calculation Example

Table 11-1 Input Data and Hnulm PipeCapacity.xis'®
] Front Matter Instructions: 1) Update nput data; 2) Run Macro solution and view results.
] List of Spreadsheet Input Data
Programs Pipe ID: 12.09 in
] Table of Contents Pipe roughness: 0.0006 in
=HE 11. Transportation Pipeline length: 200 mi
] 11.1 Introduction Average temperature: 80 °F
=% 11.2 Pipeline Design Base temperature: 60 °F
E] 11.2.1 Sizing Base pressure: 14.7 psia
Fipeline Inlet pressure: 600 psia
"] Table 11.1 Input Outlet pressure: 200 psia
EData and Results Gas properties:
’g:” b.’r 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

BEHEF I ARBIX AT R LR E e m{EIhEE,
Knovelr] LRt B 7)) & TR 48 (AR RBISE ) KNV AT ITERIES



— PipeCapacity.xls

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

Instructions:

1. Update input data in blue
2. Fun Macro Solution

3 View results

Input Data:

Pipe [.D.:
Fipe roughness:
Pipeline length:
perature:
Base temperature:
Base pressure:

Inlet pressure:

Qutlet pressure:
Gas properties:

Gas specific gravity:
Maole fraction of M-

Maole fraction of CO5:
Mole fraction of H:5S:

44

45 < B) Use Weymouth Equatinn>

= 18.062T, ||p] —p; D™

47 Pipeline flow capacity = 4, = y P 1,076,035
48 B, v ITZL

49




— PipeCapacity.xls — A& 5 &y TR T SE b2 H 5 1 2

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 Fipe 1D
B Fipe roughness:
7 Pipeline length:
G AvETanE telnperature:
9 Base temperature:
10 Base pressure:
11 Inlet pressure:
12 Qutlet pressure:
13 Gas properties:
14 Gas specific gravity:
15 Male fraction of Ms:
16 Male fraction of CO4
iri Male fraction of H:S:
—
44

45 <Ei] Use Weyrmouth Equatinn:>
46

—Toer, [ D
T, v IzL

47 Fipeline flow capacity = | & 776,397 cth




— Knovel Unit Converter

44

45 < B} Use Weymouth Equatil:D

46 — _ 18.062F, |lp; = p3 ID***
A7 Pipeline flow capacity = | &, = Y ———

18 o G

49

T76.397 cth >

0 I<n0vel® search knovel Options =

Browse Data Seurch Tools -

‘ Init Converter

Periodic Table

Natural Gas Engineering HandbooK




— Unit Converter (cfh to cym)

@) Knovel”

Knovel Unit Converter

—_—

@rw: flowrate (val basis) ﬁ v|

Input Value Output Value

776397 l_ 574 [+ BB

\/

Convert from

ft*3h b

yd*3/min - |¥ .

CONVERT COPY HELP




¥

A2

Knovelfaj x5 55 AT H R i it g (1 dpe 5 5

BUBKIAN . BRI R DL R i TR
1 — 1 FAT LK A58 Knove IRy 1) — 10 . 22 T g

DT B T Y% — Py 28300
PLKnovel Critical Tables 444

=

LA B A Y RS
B BT HAT PR 5% > BT 32 1 Kb 70 A L IR 2 R e 1) T L ) 5 5

LUEER YIRS N i

FESE T T RATPR 1T S22 T M T S TR AIVE R EUH
X SR WA A S ST TR I A E

A A Knovel — myKNOVEL
A s 795 TP AT TR B0 I an 4] LEAS 7] 1R B0 A0 2 AR AT LLAEKnovel gt a7, B ) 2 1]




SR, LA

0 I{[]OVCI@ ) search knavel... Options « r Recent Searches

My Knovel Browse Data Search Tools ~ Support = Live Chat b J

MY BOOKSHELF MY SAVED CONTENT MY SAVED SEARCHES
Knovel News

et
bk of ENGINEERS' HEAT
_ TRANSFER
Srm oawir HANMDBOOK

Join Us: Green Engineering Panel Discussion
& Cocktail Reception

Thought leaders discuss what being green means for
engineers. February Bth, Santa Ana, CA

01-18-2010 [ More Information ]

Read more...

dil i

Knovel Boosts Roster of Publishers

Critical Status Updates SAE International, ASHRAE and 14 Other Societies and

Publishers Add Content to Knovel

Based on our customer feedback, G.E.T. Search has been renamed and is now called Data Search, but its 12-16-2009 [ Full Article
powerful functionality remains unchanged. Use Data Search to access numeric data from Graphs, Equ... Read more..,
read full aricle == Major U.S. Utility Taps Knovel's Trusted

Technical Information
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 S50 reduce functional... Knovel Helps Engineers to Solve Complex Problems

Faster; Increases Efficiency of Technical Decisions

read full arficle == 12-14-2009 [Full Article
Read more...

Subscribe to the RSS feed >>
Browse (All Content)
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Welcome

0 I{I]OVCI:E ) search knaovel... Options = k Recent Searches

My Subscription / All Content

My Knovel Browse Data Search Tools ~ Support =

Live Chat

About |

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
ENERGY

WA 9 3.2 Wind-Turhing Noise 100 % B rext
_, 310 The Aerodynamics of a Wind Turkine in Steady Yaw 03 % IE Tyt

4. Wind-Turbine Performance 93 % ﬁ

4.8 Wind-Turhine Field Testing 93 % ﬁ

4 6.2 Information Sources for Wind-Turhine Testing 93 % ﬁ

Show maore results

= Wind Energy Conversion 1996 78 %

m Add Book to My Knovel ~ Search Within
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Weleome | My Subscripticn

0 I(I]OVCl@ () search knovel... Options + ¥ Recent Searches

My Knovel Browse Data Search Tools ~ Support = Live Chat
My Knovel [ Helo

Folders @ AddaNew Folder Unfiled Items (25)

Hepta Hydrate Project (5]

. . Titles (2} | Saved Content (5) | Saved Searches (11)
structural design (5)

Move to Folder

Thermal Radiation Project]
Select the folder you wish to maove selected items to;

Unfiled ltems (23] : :
[1 Folder Contel EHeptaHydraterject ;V| 4 Date . Type .
Aggregated Content

WIND
ENERGY
IASDIBOOK

My Saved Searches (16)

h My Bookshelf (11)

Wind Energy Handbook

By: Burton, Tony; Sharpe, David; Jenkins, Nick; Bossanyi, Ervin

With coverage ranging from practical concerns about component design to the
economic importance of sustainable power sources, this recently Knovelized

book now includes 95 Digitized Graphs and will be an asset to engineers,
turbine designers, wind energy consultants and graduate engineering

oy e

|, My Saved Content (13)
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Knovel User Registration — Knovel Administrator

Benefits

Knovel's new Authentication and management system

features support for user profiles and departmental cost  &a™™ "% o oo —
accounting. - — Bt

- Who are the end users of your Knovel community

- In what department and/or location do your Knovel
end users reside

- Empower yourself and manage your Knovel
community via the Administrative Toolkit

- Create customized monthly end-user statistics by
sessions and number of registered users

- Access to reports anytime

- Message to your users on their Knovel home page

69
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Join Us: Green Engineering Panel Discussion
& Cocktail Reception
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By Pedro J. Mago, Department of Mechanical Engineering,
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http://www.knovel.com/web/portal/tutorial videos?Video=1

@ Knovel - Tutorial Videos - Mozilla Firefox M =)<
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