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Table 53
* Density Reduction 10 15°C, 0.830-0.839
50-75°C.

Ohserved Denslty

0.833 | oas¢ | 0,838 | 0,838 | 0,837 | 0838 | 0,839

Corresponding Denalty 15°C.

0,889 | 04560 | 0.4570 | 0A589 | 0,a%04 | 08604 | 0.661R
0,8502 | 6,8572 | 4582 | 0lwav2 | olwsor | okl | 08021
08264 | 0,850 | 0:8%85 [ 04505 | 08605 | OAG1S | 08624
OR400 | 0,80T0 | nA558 | 08504 | 0.8c00 | 0.BOIE | 08627
08572 | (852 | 08 oas0l | om61l | o.k62l | 0H31

08575 | 08585 | ngaas | 08604 | 08614 | 0kc2e | 00434
OR57R | D%ss | 0)Raa8 | 0woos | 0R6ET | L8047 | 0,4437
08081 | 04501 | okibol | oanlr | oseen | oA | 0,4040
08585 [ 04500 | akeor | oRGH | ossid | o6l | 0803
08058 | 0,9505 | 0RGGT | OEnLT | oiyaaT | 0ORAIT | 08040

[OUTNION Ul

046091 | 08001 | okeio | o8am | 08680 4
23 u-q.,'n WRGEL | (8053

N 088914 | OG0 Jurife | oF h
. ‘R | 09597 | O | 017 | ot | ok | RGBS | 4650
PO B “'..‘, u'n ast | 0osan | o | olMain | axisy | olgad | niwaan | o 8437
Py :: i3 | oast | OsA0 | 04004 | 04013 [ a8 0607 | onad | oss | 04402

- ga47 | 0,8097 | 0,RA07 | 0.9010 om'.'m 0,953 | osa1h | 0,6655 | 08043
7 oa;_ﬁ 'R | o:aton | amais | ojnam 0,473 | 0¥n1d | 08659 | 08048
§5.0 8‘.».. ienif | 03003 | 0813 | 0HG nsn..n 0.8012 | 08052 | 08602 | 08671
885 “and7 | 8a07 | 0G0 | ogala | 0Ha20 o860 | 04015 | 09655 | 08005 | 08675
49,0 gghm 1gain | 0G0 | 08019 | oMat0 | 8630 | o800 | UAGsY | GeieS | 08073

59,5

it 13 | 0,HG13 ohmd [ 08612 | 00052 | naoGt | 066TL | O.RA3L
10,0 °,’:“’" 22:1"(‘3, o,u:':m OV [ 08015 | 00055 | 04054 | ORGTL | OKIF
o8 |0 ’ vE08 | oBGlY 654 | 0 nu-'m 0,3677 | 05047

w | 0A0% [ 0,8GID
“1: g g:‘;n o2 | 05622 :
:‘.ll o | o/seon | 08610 | 08023 08G15 | ORAGd

0
0,
u.R012 | 08851 | 0,664
0

08016 | 0,8058 | 0

o0 | opatn | .82
v 8:301a | olsa2z | 0:sani
o [ e | iscad | o:soms ;
b o301 | omoat | osaar 08660 | 0:8970) | 08480 | 0ResD | 03500 | 0,5700
08663 | 0.8a72 | 0,8033 | 0,8032 | 0,5702 | 0,8712
0,840 | 0:8974 | 06043 | 0.5633 | 08705 | 0.8715
08570 | 0,800 | 0;Fned | 0,600 | 08703 | C.8713
08673 | o.9as2 | 0.Eng2 | ol§702 | 08711 | 0,721
08675 | 08955 | 0,R5 | 0.8703 | 0,3714 | 0,872¢

5 04673 | 08030 | 0.£693 | 0,6704 | 0,8718 | 05727
ZZ‘S 8:3:? 8-23;‘1’ gggﬂg 0.8a92 | 0.5gou | o570t | 06711 | 08721 | 08730
e85 | 08640 | 0,Ra50 | O[RAGNG 08645 | 08095 | 08701 | ORTL4 [ ©F724 | 0,733
890 | 08640 | 08550 | 0,860 poHa4a | ostos | 08707 | 08717 ?.s.-:: 1,730

0,841 | 08700 | 08711 04720 | 04730 087(0

} | 0,8723 | 08700 | 08743
7 | 06724 | 08736 | DB

89,5 0,805 | 08602 [ 0,8672

08594 | 08704

70,0 | 08656 | 05560 | 0,8075 0,5
S 004 ; o7 | 05707 | 087

705 | 0,R659 [ 0,506 ; i
[ 05662 o.sm? gggg? 05700 | 08710 | 0,8720 | 0F729 | 0,933 | ORI
08| 0806 | 0,8674 | 05654 06703 | ws71D | 0,872 | WRTID | D442 | 08752
720 | o'so6s [ 0,507 | 0,RGST | 0.8697 | 08707 | 08716 | D872 [ 08735 | D.ST4S 01,6755

Q8710 | 0,8720 | 0,8739 | 08740 | 0,753
0,871 4 0'w72a | ois742 | 08747 | 0,752 | 08761
10
10

0.4031 | 0,600 | 0.8700 | 0.5
st [ 0 701 | 0, 2 | 0,87
04087 | 0:a004 | 08700 | 0:8700 | 0720 [ 06733 | 0ikz45 | DRSS 0.4709
0869 | 0’8699 | 08700 | 05710 | 03725 | D,8T38 | DRT4S | 0.5158 | O.876:
alBoa3 | O[3 | 08712 | wisi22 | 08731 | 08T | 0TI | 043 | OSTTL

0,8690 | 0,8706 | 0,8715 | 0,§728 | 0,8734 | 08744 | 08704 04764 | 08774

143 * Seo Introduction.

|
r..‘
i
e
’ ‘

-t e ——— T

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur 93



LAPORAN PRAKTEK KERJA LAPANG
PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

b,
——S\ [ I \\ "2
R ) ¥ U § 3
‘T\‘ -§‘G§ 1 . § .;9:
N SiE - : -
LAY §%5 =1 4
%v A AN \ § .g
-5 & \\\\\ Qﬁ . g ;
<\ %-\\‘! \\\J~L L] 8 3 8
AN 288333 a
\~\ N\ /0 /o”ggglqag L ;E
7%
AN oy su
C 1 O‘\ \ \ . g 5
‘d_—'\\\‘» 2 i E-E
i DIANANE ¥
&\ 8
; 2:) \\ N\ § “.g
H e iT \ :
x
T ENORRR :
3 -
— _J—S: ] R N § 3
. N
— - TR \\\\\‘\\\ :
Ty > \\ \ \ E
e asEEA\\\NEanE
Ad:#r—d N '. 11, L I .
— o
T LD ;&o.. :
= 3 ooq ; S ;3
- /e /8 qody 12995

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur 94



tJ!RobertPertyI{

é; Zat —
s’hb“l
/\
i‘lcn \\\_
s C_H
2
piak .
i NR
2 <,
ene *"J
tan cﬁne
utap Sltnll)
iten ;%ch,
o dioksidggy cﬁne
0N WONnOXsida C;z
i o
’len Ci‘qlb
on, F=12 ccl;:: ,
iam Be
eptan :7H;5
exan CeHy,
rogen -
= Ciy,
Ne
? NO
rogemonoksida p
N >
rogen Canl
an 0
2
igen 55“12
fntan cg“lz
fentan C;”B
dan C’HG
Wlen 50,
Nr'dioksida ﬂzo
l‘i 612"26
L' ¢

LAPORAN PRAKTEK KERJA LAPANG

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

00,4030
o'zkbh
0, 5006
0,124y
0,24%97
9., 4004
0,3979
0, 26L5
00,2015
0,248
Cl),l;]ag
G, 27GH
00,1365
1,2410
0,395%
0,336¢
73,4160
D,531¢%
00,2460
0,2377
00,2483
0,3949
©,219)
0,5989
0,3972

0,3982

0,3627
00,1482
0,Wh52
0,393%

v SO A=
©y f v
—Bual_ i
k!—oﬂ ’ c/
C,35267 1,224
0,1718 1,257
0,334% 1.270%
T, o746 1,607
U,22L% 1,223
0,36€E2 1,072
0,3637 1 1,07
©,>z%2 ; p 0 B 0 |
! Q,;§6u i 1,282
| %,2776 ¢ 1,392
! v,25ee % L,18%
! LL200% ) 3,236
| “.1204 [ 1,226
l U,7L46 i L, 667
G, 375% i 1,053
‘ ©,3726 i 1,062
2,430 L .ouns
G uo7s ‘ 1,%50
C,ra7¢ \ 1,58
0.171% | 1,3
0Wd P74 | 1,00
©.3775 | 1,0u
G, 152G ¥ W39
0,370% ; Y O
G397  .,07
G,353% 1,32
5,305% L, Xe
00,1173 1 1,2%
0,%%9 1 1.32
0,%306 4&_1.05

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur

95



LAPORAN PRAKTEK KERJA LAPANG

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

MV AR N MLIVA 1 1IVM U | .llll”WlHl

, 8 B = 8 5 B L 8 @ 4 o
4 W W\ (R Oy ) ¥ . Vi ol 'v'/
) . U
(7 ; A " . i
...... LY AL ! it! ! i '
e VAHIH HERY (148 l.‘ Il il
)|
> A {,:
£ il ...
§ VS 5 )

= ulrorght! ond porallel

St hiney on 1his chaet gre

L e T T

s
; aluset ASSIWT &l

SRR

-~
o
St RE 232

(T
=

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN PRAKTEK KERJA LAPANG

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

COMRBUETION 421 -
pere W = lb material (Ib-moles in Fig. 14-1)
f 7, = final temperature, °F
T, = initial temperature, °F
C, = average sp ht at constant, pressure, Btu per 1b through the
temperature range of 1'; and T
Temperature, Degrees Fohrenheit
10 20 30 40 60 80 100 200 300 400 600 800 10?80000
1000 155 - Sensible Heat Conten?
800 3 £ of Gases .  |80000
/.- /.Nz'oz,CO,NO,://;'S
600 Use left-hand and 3256’}’;.‘3&',1’0”" 2 Ggggg
500 upper scales — S
i /ﬂ / 40000
%0 1/// ! // 7 : 30000
. / 2 / 20000 _
3 5~ 2 71 2
- i e '
| s T
: // %
210 — 10000 ©
e 9% A,V o g
g 8 VAV.V: 7000
e AL - 6000 3
=2 il /| /| |Use Right-hand an o
o 50 ;’ A SE"Ia‘v%er scales 5000
e | % 4000
30 // - . 3000
RV -
10 2000 G000 300010000
100 200 300400 600 8001000 2000 3000

Temperature, Degrees Fahrenheit
Fio. 14-1. Sensible heat of common geses (basis 32°F).

Figuré 14-1 is plotted on a mole basis because the diatomic gases—
oxygen, nitrogen, carbon monoxide, air, etc.—can be represented by a
ingle curve. The same applies to other groups of gases. The figure
Gives the number of Btu required to raise the temperature of 1 1lb-mole
f gas from 32°F to the desired temperature. The upper and left scales
e for temperatures up to about 150°F, and the lower and right scales

te for higher temperatures.

" thousand
Example 14-4, Use of Sensible Heat Chart for Gases (Fig. 14-1). Que
"Ubic f*:‘eof a flue gas is covled from 1000 to 100°F. Analysis of gas: CO;, 10 per
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200 PETROLEUM REFINERY ENGINEERING
- 70400 :
120 -«‘
~120,200 el
iy 2
WA i |
—20,000 ////// 16 .-
- 19,800 ///// g |
, VB2 |
- 19,600 / Ay///// Y |
) /7 2§
; e
7 el
3'_ 19,200 /////,///////as' :,“&
" DA 7 §
2 ///7///7///// 106 g
:'Z’— 19,000 A%Y///{é/?:105
—E- 18,800 %:////,///A'//:; ot
i '///,//A///zl//' 103
§ — 18,600 %////'{/A’/// e
& el
393' — 18,400 [— ’////'////5/ ¥
' '///Az///l
- 18,200 ’A/ ////
/1
- 18,000 /'/
Vs
- 17,800 7/ :
- 13,600 - . 10 20 30 40 50 60 70

A.RL Gravity

Fic. 5-22. Gross heats of combustion of liquid petroleum hydroqmb;nss. mﬁCﬁCrt;sy of
Hougen and Watson, “ Chem, Process Principles,” vol. 1, John Wiley ;
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PHYSICAL PROPERTIES OF PETROLEUM OIL 169

gpecific heats of gases by Holcomb and Brown? are shown in Fig. 5-2,
which 18 said to be accurate to +0.02 Btu per 1b per °F. Dotted lines

qre used above 700°F as a warning that thermal decomposition oceurs at
such temperatures.

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS

o B l lt 2(‘7/0
= - - AP 9 50| Ak
0.9 5,0 . d A’::E;
GH, GH, iGHy i@n 60_L Lz /
2/ s ! Callo 0=V >
Catlo GsHiz | A4 C-1-1~| Approximate
g 08 / | AV o A7 critical T
N b, A A LI I temperafure __
o / // P
257 A4 . P 7
?‘ / / %/‘/14;/4 P
Q V- - ¥
2os A A e
§ / ,Z lé/ s é:\ 105 -
S N 85 e
& 0.5 A AA 5 100 v
Uy L A A Sq
ﬁ/é,'é/' S yo9s
o
W Sl
/;‘/ el ] 2 13
03 - Characlerizafion factor
: PR W WS WS W NN SN B |
: EEEEREEEN
0 200 400 600 800 1000

Temperaiure, °F
Fia. 5-1. Specific heats of Mid Continent liquid oils with a correction factor for other
bases of oils. )
The Characterization Factor found to be so useful in cataloguing crude
oils (Table 4-1) is of even greater value in accounting for the degree of
paraffinicity of individual fractions.

K =YTs

3

-where K = U.O.P. Characterization Factor
T, = average boiling point, °R = (°F + 460)
s = specific gravity at 60°F ‘ ‘

The factor has been useful in correlating many propex:tles, among whl.ch
are hydrogen content, aniline point, therma:l expansion, and Viscosity
Index, as well as the relationships employed in this chapter.’

Tot’al Heat Content and the Effect of Pressure. T.he heat content or
enthalpy of petroleum liquids and gases can be obtained m;)st c:zvzg;

* Thermodynamic Properties of Light Hydrocarbons, Ind. Eng. Chem.,

(1942) :
» 3 o 2 1936 . 34-
*Egloff et al., The Modern Cracking Process, 0il Gas J., July 2, ) P

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur

10(



LAPORAN PRAKTEK KERJA LAPANG

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

EV tempenature difference.

-
.
-

ASTH TEWMPERATURE pIYrERIRCE, °F

po
ps 99 el 10
Soessas st sl heaiid [RERREH [N ¥l v =i g
o oeas > :'Ai HITH IS v
u .
3 . 18
- .‘.I
v o .t
- e
1 » bed -
> 9> e
> s .
e w
vy P
2008 b El
ye :— 5
.
boorsivebd? ]
podgo
dadd ) S
»n:] ro2TS Lidddady

. .
»
e . .
o oees roest I Tt treaapesed IR ]t AR H H .

e ou et peeierety ] R bl (351 1110 LD S G
- RS O !... { R
Bes pesonfoenee . L
.-.-‘-.l- TR .
presdedie

. e
T R T e
edberadonarre oo
slpreeroren L

Figure 12.9 ASTM iemperaiure difference vs. B

20

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur

101



(JeLvudant 305 A4) MIVLE0 O 305 WSV O oY) 44 ¥

e

-

a e

e wa

P e KT

3 1) S R it en

700

105

I
Z

10

’»

5
50 Percent Temperature (Figure 12.8 Edmister,

PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS

- I/W//‘(IC'UI

A5

|

—

O]
Z
<
[a W
m 3
< -
o s
Lz s
4 o -
N S = s %
w m ., o : |
= m :
¥ sQf ;@8 = :
<@ eflzs [
s8clze ]I
oflss | L g e

ZW I E o8 %
< SO )
2 - QI8 ln® o
o< 2|S g . oA

L T H
< mﬂﬁm,_ h.lr)m
- afs = g =

ol ‘ it ¢ S8

ML.M : h[

Sk

(Vo

b3

B

A SO% fcmperature vs. EFV 50% tcmperature

Figore 12.8. AST

Program Studi Teknik Kimia

Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN PRAKTEK KERJA LAPANG
PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

,
= Penemuan €mperatyr dan Tek

ik ‘anan (g, :
41«’:(7" bon pg- 4) 3 HldrokarbOn (Maxwell, Data Handbook on

209
|100
100

(o]} 3: 10
3 Foo
%0 :
02730
00 i - fao
00+ {s0
3 osfeo
: Fro
t o5+
F a0
woe os+ a0
i o7 10
o5+
500 104
B F20 g
+
—— ps z
400 g iD";BO o
T ¥ 3
- .l ]qu ‘é
mf?g ‘.‘30‘::50 1
3 2 gqo-ilso g
300—-2 é Fro ¥
3 501
¥ feo
B 60190
2 7.0-' 100
2501 804
7 P 90
- 104
:: «0 4
2004~ 1-200
1 204300
..: T 400
150 304
3 13500
T 401600
+ .:_1(”
1 S0 a00
K 60900
00 10:.- 1000
804
- 90:
100 1500
04
41

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur 10¢



LAPORAN PRAKTEK KERJA LAPANG

| PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

- NP L
1 A

(CEPU'SOSIS ARV ik ey e 0

L ot (0296) 421850 FAXSWALE (0290) 42169} [ el

No.
PRODUK PERTAMINA
,.,o,.mmsuunwmmw
WASIL PENGOLAHAN KILANG PPSOM NS ——— 7T =
: o ® | zo® |20 220 2120
2090 |20 ﬁ" = “ﬂ ] :4 2| c L

c-olL |f
Nama Contoh

~[iep E
5 % Vol. rec*C
10 % Vol. rec °C
20 % Vol. rec *C
“[30% Vol. rec *C
|40 % Vol rec *C

% Vol. rec *C.

Program Studi Teknik Kimia
Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur

10¢



S\, LAPORAN PRAKTEK KERJA LAPANG

‘.‘.‘-"‘ PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS

" PERIODE OKTOBER 2020
i e 76 1 i |
7 T o
77 Bolga | S0 |17 |2T |5k |gesl55 (670549, 20 A Aplm ==
—— N [K s ﬁ—‘;@
= N EX |
—] =T : BT

lSo

NE

50 32 | 72\ 15]

CF

VCF15°%C|

Program Studi Teknik Kimia

Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur

10¢



N “ware®

STILASI

Hari / Tanggal Operasi : M 1
Tank Crude Oil

nqaqu lem
i 1023{] 7

) &

»P| FUELOIL RESIDU

Tank

Keadaan

v | 108 | 105 | 201 | 202 | 216 | 216A

No

Awal | Akhir

Ltr Obs

25
63 | 636 | 898 | 320

v ame | 282 | 1128

127 240258 |92 |55 |49

T

CRUDE OIL

102

127

85.845

2

)
00|06

a4 5it

10!
7

52 169
2

SG/ Temp.

77/-. 72

{ﬂ( %%

JUMLAH

7

(28205 |

12%
146

[
|

PERTASOL - CA

117 |42

7. &2

/
A

42

l‘67 -

7.057

5

4

2%

1012/

JUMLAH

i |

40| 250

12 |

">

o

| Bl |

V4%

108

7Z

/L8

/B EE | o

PERTASOL - C8

JUMLAH

o |
o
CPERTASOL - CB

73] 29025 ]

JUMLAH

|

0| 25055 |57

c6 12.20

VCF

LAPORAN PRAKTEK KERJA LAPANG
PUSAT PENGEMBANGAN SUMBER DAYA MANUSIA MIGAS
PERIODE OKTOBER 2020

wr15°C

44

17

1261 44. 2

g

120/

F

(ol o] o S |

Vol

JUMLAH

RESIDU

SR

Program Studi Teknik Kimia

Fakultas Teknik

Universitas Pembangunan Nasional “Veteran” Jawa Timur




