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The Calculation and Examples of Crude 0il Distillation
Example 1: A petroleum cut has the following ASTM -D36 Distillation data:

Volume % distilled | O ) L S0 il O 05

'|'|:111]'u:r.|t|,|1':_' ['l{'.J MMS54 7711005113117 156.5

(a). Convert these data to TBP data using the API method of (Ria=i and Daubert Jmethod.
(k). Plot the results and compare.

dns. : (a) Start from equation (4.1) and Table (4.3) to obtund the TBP of this data:

Trer = a (TasTMDas) LIS 0 §

Table 4.3 constant of equation (4.1)

Volume %
distilled a b

() 9167 O
1) a2y R
30 (.7429 0425
(L2920 o176
(hH705 0226
(2 3] 11k
(1 HOHIH (1355

Must be converted to the Temp. from (*C) to (°R)
Temy = Tecy *(9/5) + 491.67

APT method (Raizi method) by Eq.(4.1)

T (°C) by
Vol (+%4) ASTM-DBE6 a b Tree (*R) | True(°C)
0 36.5 517.1166 | 14.13701
10 54 527 551.7067 | 33.35373
30 77 615.796 | 68.9589
50 6746083 | 101.6324
70 7349552 | 135.1585
90 516.5509 | 180.506
95 841.012 | 194.0789
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(b) Plot the results and compare.
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40 60
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Example 1: A petroleum cut has the following ASTM D26 Distillation data in the examplel,
calculate :
a) MeABP of the petreleum fraction if the AP gravity of this fraction is 62.
b} Watson's characterization facter K.

dns.:  a) The first step convert the temperature from °C to °F :

T{F)=(I(°C})*1.8)+32

Temp. (*C) 3I6.5 54
Temp. (*F) 7.7

VARP Tin + T+ Tsn0 + Tn + Ton

2

VABP =(1292+170.6+214.7+267.8+330.8)/ 5
VABP =224 42 °F

__ T90-T10
90-10

SL 4. Ta)
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S5L=1(339.8-129.2) / (90-10)
SL=2632

In A= —0.94402 — 0.00865(VABP — 32)"%7 4 2 09791 5 3%

A=18273
MAeAl3? WAL

MeABP =22442-18.278
MeABP =206.14°F

b) Watson's characterization factor K
F {Mean avera e bailing points (MedBP)

) S

5.6=141.5 N{API+131.3)=0.7312
K= (666.1414)*#%3 07312
E=1194

Example 3 Heat Balance of a Fractionating Tower
A heat balance of the simple tower system shown in Fig. below will be computed to determine
the amount of heat that must be removed to keep the tower in thermal balance. The capacity is

1200 bbl per day (2100 gal per hour of a 12.1 to 12.2 Characterization Factor crude o1l. At 576 oF,
the gasoline, naphtha, kerosene, and gas oils are vapour and the reduced crude oil is 2 liquid. A
sufficient quantity of heat must be removed from the vapours to cool them as vapours to the

temperature at which they are withdrawn from the tower and to condense the naphtha, kerosene,
and gas oil at their:

J'W'.'l.bllu:ul.r . 0 Ll grex
FPercent heat
Cranoline 268 5315 3 120
B aphrha 543 754 55 113
Keioriems 19.8 3 5 - 2765 E 3 | ol
Crak ol 10.6 EL Z 1530 585 S0
Rediced crede 6 w7 S&810
L.crs 0.2

Shih
ke 150 0 1417
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BAFI

Kerosene 19 %
4%/ APT

L Clma cal 10,8 %
Crode oil 800 F

3.4 AFL
1200 B P ¥
Stwmm 535 *F

AT Ib. par b

- Faduced crude 38 9007 Ty
¥31.2 AM




Chapter Four Middle Technical University
Engineering Technical College-Baghdad
Fuel and Energy Techniques Engineering

Ans.:Energy Balance Basis = Ih
By usmg the mformation from the table and figure in example 3
a. Calculated the sensible heat

Materials m;“ et ) Or=mepAT
i our
{vapour) (b ™) (Btu)

(]
o
=
¥

589,000
106.000
261,000
63,000
] 276,000
Total 1,295,000

LA
L=

Gasoline 3415
Maphtha 754
Eerosens 2765
(Gas oil 1530
Reduced crude 3610

LA A

[B] =] ] P
[ ) )

LA A

|

2o 2=

Qs of stem inlet of tower

Qstem) = m cp AT = 567 * 0.5%(535-286) = 70,600

For Total heat balance = 1,295,000 + 70,600 = 1,365,000 Bru.
b. Calculate the latent heat:

: mass per ,
:Eii‘*nuf}“ hwi_' 2 (Bru/Tb) %’t;;"
po (Tb.1)
Naphtha 754 113 83,100
Eerosene 2765 100 276,500
Gas oil 1530 a0 132,000
Total heat to be removed 1,865,200




