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Elastic Strengii Ultimate Strength Endur-  of of  Percent Thcr;‘]
Den- Ten- Ten- ance  Elas-  Rigid- Elonga- EXpaﬁ;'
sity sion Comp. Shear sion Comp. Shear Limit™  ticity ity  tlionin sion
Materiuls (Mg/m®) (MPa) (MPa} (MPa) (MPa) (MPs) (MPa) (MPa) (GPa) (GPa) 30 mm (mﬁﬁp’c'-)
Ferrous metals _ ' —
Wiought iron , .70 210 K 330 P 160 190 307 124
Stroctural steeh 757 250 4 450 B 190 200 76 2t Ity
‘Steel, 02% € hardened 787 £ b 620 b ALY 80 21 11y
Steel, 0.4% C hot-rolied 787 360 * 5480 6 260, 210 80 29
Stek); 0:8% Chot-rolled. 7.87 520 ks 840 * 2100 80 8
Cil frori~giny 720 170, 6% & 00 0.5 12
Caxt from—salieable 737 230 » 145 4 17D 20 9
Cask irdn—-nodulyr 737 480. 690 170 4 iy
Stainless sieet (18-%) ) :
“arinealed 792 250 * 5% + 2 B 86 53 173
Stuinlesy stael {18-8) ) .
cold-yolied 792 1140 & 1319 y 420 190 8§ &8 113
Stoel, SAX 4340, ) ‘ _ o
heat-tregted 184 90 1060 036G L 1 520 200 i 19
‘Nonferrous metal atloys.
Adifsinim, cast,
19516 - 2.7 16y {0 ' 250 20 50 il 8. 5
Abuiniiitrn, wiought, o
2012-T4 2,50 80 RO f6E 430 b2 120 noou 29 725
Alminum, wrought, ] )
| 0%-Ta 277 0e 3B 1% AT & e 73 I8 14 2%
Alurpieum, weooght,
G081-T6, 271 20 20 10 3 oo 93 0 26 17 228
Moagoesiom, axtuuslon, :_ ' :
AZS0X LES 2|07 §ED 4D P jan 130 34 i 12 259
183 o] 96 27 o 1 as 16 12 259
X 584 340 * €20 & Im 180 65 k33 14
" Red brass, mcmnea 875 410 530 104 in 4 24
Req beass, mnmoalod: ©OETS 100 * 270 b 190 39 50 iTh
Bronze, told-rolled hi] 520 690 ' 108 4% 3 160
‘Bronzs, annesilei L 140 4 340 » 160 43 50 e
Titanium aHoy, snneiled 443 930 ¥ [0 # o, 36 13
Invar, annesjed . Hw 290 ’ 480 - 140 56 it i1
Nonm:!alhc mnterfals ’ o ‘
Douglas fir, grecn” N K 3 4 6.7 1
‘Douglas fir, alr ‘-dry' 0.45 55 44 51 ¥ 13
Red pak; grees” 5.02 H IH 24 B3 11 34
Red oak, e diy® : 06y 53 32 a8 124 12
Cuncm: tedium stichgid AL X H H 0.8
Coricrele, fairly: iighi,
;tmg:h ) 13 34 kY3 fms .

“Flastic strengih may-be represeiiezl by proportionst Hirdt, yield poing, or yield strengin a1 8 specificd offser tuseaily 0.2 percent. for disstiie m:.uh-)

B dottile inetals (hese with n appreciable ultimate gongation), it is edaowary 1© asaume the properties in compression have the same vakues 9
thiose s tension. -

“Rotofing Beam,
“Elongatics in 200 mm, v
ATl tinthet propertics ire parallel 10'ihe griin,

31 : Mechanics of Materials, William, F.Riley, Leroy D.Sturges and Don H.Morris.
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#1951 0.2 Aautaves lothdudn

Pt

Temp.  Press, Eathalpy, kIkg Entropy, kIkg K
C Lk¥a Sat. Liguid Evap. Rat, Vapor Sat. Liguid Evap. Snt. Vaper
a » L By k, o b : 5
| RIS 000 15095 350113 u $.1562 D562

5 a872) 098 351034 00761 3,048, 20257
1226 A1y 2538 &.90Y7

54020,
S%:4962.

R 51 |
= 23.:- e

Taee |

) HLT , PR % M 8!
[E R & ot 28536 199707 1243 157 43486 5:5464
' F2544 RO B TR T6, 6.37 2235 42730 G072

131 ; Fundamentals of Thermodynamics, Sonntag, Borgnakke and Van Wylen.
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#1979 1.3 Minor Loss Coefficents for pipe entrances

Minor Loss
Entrance Type Coefficient, K
Reentrant N — 0.78
o —
Square-edged — FL: 0.5
b o
Rounded L= rlD.} 0021006 = 015

~ gy Klom[05] 0

“Babed onhy; = K(V12), where ¥ isthe mean velocity in the pige,
fi31 : Introduction to Fluid Mechanics , Robert W. Fox and Alan T. Mcdonald

AT N4 ATVEVBAUYAVDITDABLIAZ N IANE

— —
5 H
EZ gz 2
-
£ s
. E
Tiana2nny (D) PRSI e vabey ., 8 B,
aia (D] - o oe b
2 {Tn) Al -4
] 124 {ilm) - =
lege -
L (-]
i anple Hidn) doda T vz ] o
¢ = I% a
L ‘ . . m [0
» Elliaw Wmgy - sy
p —Fa B :- o
. fa . e -a
ridafinond (De) wistsaihiuing 10
6 A
4 lose et hemd WHuEnnETIRR E:' s m
WD - 14 S S
ﬁ] /D - 142 3 N 3
. . &0 = 374 F
Upeio © sivargwm [iDmfiee Ea-,_.:g‘ 2 Ry T
maiesium e~ 1 M
Hlbow  UTRIYT o N
(Tn 125} M R nlta
a/03 o (M4 | 1M} my
» ) &) = 172 —
Pt T (a0 124} 04D = 34 »
P, - b D) } v
{$aBa wlinlunmy @ . :;
A5" Ethow =l .
. S ] -] >
Pihun T iawm gy L. o3 g

ii’dﬁmwlﬁamn)

s : gllogunssinsndalugaamassund, dninfiud ne-diu



AN .5 Representative Dimensionless Equivalent Lengths (L /D) for Valves and Fittings

Fitting Equivalent Length, *
L/D
Valves (fully open)
Gate valve 8
Globe valve 340
Angle valve 150
Ball valve 3
Lift check valve: globe lift 600
: angle valve 55
Foot valve with strainer : poppet disk 420
: hinged disk ' 75
Standard elbow : 90 ° 30
:45° 16
Return bend, close pattern 50
Standard tee : flow through run 20
:flow through branch 60
* Based on = S Lev”
D2

#%1 : Introduction to Fluid Mechanics , Robert W. Fox and Alan T. Mcdonaid
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PROJECT : ESTER FROM COCDNUT OIL
PLANT DESIGN
DATE 1 24/02/03{ PLATE 1 1/}

ASSEMBLY

FACULTY OF ENGINEERING
NERASUAN UNIVERSITY
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1000
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All dimension are in millimeter

COCONUT_OIL TANK

FACULTY OF ENGINEERING | " ro? ' ESTER FROM COCONUT Ol

NERASUAN UNIVERSITY DATE 1 24/02/03| PLATE 1 &
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800

360

All dimension are in millimeter

CATALYST_ MIXING_ TANK

FACULTY OF ENGINEERING | et e o UMY GIL

NERASUAN UNIVERSITY DATE 1 24/02/03| PLATE «+ 7
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1200

482,33

Al dimension ore in millimeter

REACTION _TANK

P ;
FACULTY OF ENGINEERING | o ' e T O

NERASUAN UNIVERSITY DATE a4;ga,03| PLATE + 8
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Al dimension are in millimeter

SEPERATION _TANK 1

[ (]
FACULTY OF ENGINEERING | ool * ESTER FRON COCONUT DI

NERASUAN UNIVERSITY  [yate | 24/02/03] PLATE : 9
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L % - 600 -
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All dimension are in millimeter

GLYCERINE_ TANK

i an
FACULTY OF ENGINEERING | o ' e temr ot

NERASUAN UNIVERSITY BATE 24/02/0:3] PLATE : 10
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1200
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600

389

¥

All dimension are in millimeter

WASHING__TANK

FACULTY OF ENGINEERING
NERASUAN UNIVERSITY

PROJECT + ESTER FROM CBCONUT OIL
PLANT DESIGN

DATE 1 24/02/03| PLATE : 11
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R419,05

Re61,25

1200

52 T
720

P

All dimension are in millimeter

WATER_STORAGE TANK

FACULTY OF ENGINEERING | "00eCT ' EXTER FRON COCONGT GBI

NERASUAN UNIVERSITY  [pare . 24/02/03] PLATE + 12
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All dimenslon ore in millimeter

SEPERATION TANK 2

FACULTY OF ENGINEERING
NERASUAN UNIVERSITY

PROJECT » ESTER FROM COCONUT OIL
PLANT_BESIGN

DATE + 24/02/03| PLATE + 13
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FACULTY OF ENGINEERING PLANT DESIGN

NERASUAN UNIVERSITY

FROJECT » ESTER FROM COCONUT OIL
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All dimension are in millimeter

WATER_ TANK

COCOMUT
FACULTY OF ENGINEERING | | O o T I

NERASUAN UNIVERSITY  [pate . a4/02/03] PLATE + 15






