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SECTION A (Attempt all FIVE Questions)

S. No. Marks CO

Ql For the given ASTM distillation, data in the following table calculate the UOP K
factor, average boiling point (VABP, MEABP, and MABP), Correlation index,
molecular weight and comment on the result. ’API =23.5

Vol% T°F

10 652 10M CcO2
30 751

50 835

70 935

90 1080

Q2 Using the Wilson, Lobo, and Hottel Equation for a box-type heater, calculate the
outlet temperature of petroleum stock in a furnace where it is fed at a rate of 1500
bbl/hr (sp.gr.0.8524) and is passed through heat exchangers before it is fed into
radiant section of a box type heater at 200°C. The pipe still heaters burns refinery off
gas at a rate of 3250 kg/hr. The refinery off gas has a heating value of 11,300
Kcal/kg. In the radiant section of furnace, there is one row of tubes of 10 m long of
11.5 cm O.D. spaced at 2 O.D. The projected area of tubes is 155 sq meters. Air Fuel
ratio is 25. Sp.heat of stock is 2.66 klJ/kg °C, a=0.88.

10M CO3

Q3 What is meant by overhead corrosion in crude distillation unit? Explain briefly what

10M CO3
measures need to be taken to prevent the same?

Q4 What are the different types of coking? Explain any one method of coking with a

suitable diagram? 10M | CO4

Q5 Explain catalytic reforming process with reference to the following points only with
a suitable diagram.

a) Objective b) Feed stock c¢) Catalyst used d) Major Reactions e) Process
Conditions

10M CO4

Q6 What is the importance of cracking in refinery? Describe the process of

10M
hydrocracking in detail with suitable diagram? 0 cos




SECTION B (Attempt any TWO questions)

Q7

For the Arabian Heavy crude oil whose TBP curve (Vol% distilled Vs Temperature
°F) is given below, estimate the TBP of products (Kerosene and LGO). The cut range
for kerosene is 375°F to 480°F and cut range for LGO is 480°F to 610°F.

Brent and Arabian Heayy TBP Curves
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Q8

a) Explain the following: 8M
1. Role of FCC in refinery

ii.  Modes of Fluidization

1ii.  FCC catalyst
b) A feed of 20,000 BPD of AGO (650-850°F) having an API of 24 and a sulphur
content of 0.2 wt%, is mixed with another of feed of 15,000 BPD of VGO (850—
1050°
F) that has an API of 15 and a sulphur content of 0.35 wt%. They are used as a feed
to FCC unit. Estimate the feed properties and Use the FCC correlations given in
Appendix to calculate the yield of products from FCC. Assume a conversion of 75

LV%. 12M

20M

CO4




Products

Regenerated
Catalyst

Spent
Catalyst

AGO + VGO + Steam

Steam
Gases
Cy/Cq=
C4/iC4/C4:
Gasoline
LCO

Reactor input and output streams

Q9

a)With the help neat process flow diagram, describe the solvent dewaxing process?

10M

b)Make a comparison between the various hydro conversion processes and reactor

technology used.10M

20M

COs
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A B C 1] E

T{Fl A [F) TR 4 [F) T[Fl A ['F) T{°Fl A [F) TF 4 [Fl
P =411 413.2 -1E.5 476.3 =7.0 403 L6 J04.E -13.3
3l -11 4217 -20.2 4134 -6.1 421F 17 2D0E.E -£.5
3241 -355 4320 -21E: 250.3 -7.4 4543 0.8 2223 -2.0
3344 =34 4423 =213 471.4 -8.0 Jiz 4 =11 23E.0 -£.5
3430 7. 433.1 -21E £20.8 -10.3 1313 -4 238.2 -1
3343 -24 4EE.3 -20.3 £20.2 -11.9 1452 ] 2B0.3 =122
JEn1 100 4742 -15.1 438.8 =13.3 1326 ~7. 307.5 -14.7
JEGT 113 4BE.E -17.3 3131 -16.3 ITLL 3ZZ.4 -11.5
37E1 -130 4534 -1E.7 321.9 -17.9 JE86 343.3 -17.3
3838 142 3042 -13.E 3313 -18.7 EOAS 367.00 -15.3
3532 139 J1EE -14.5 =33 -21.9 ELLT 3JBE.E -20LT
4045 173 3338 -4.3 ¥0.2 -13.9 €211 40e.3 -224

3E63.3 -3 3356 -23.6 E2E 32 4ZE.5 -23.3

3712 -E.1 3536 =23.7 EITI 44E.E -24.5

3B0.7 -7.3 ¥76.7 -20.3 E45.1 4gE.3 -2E.E

3901 -E.2 x=4.4 -32.3 E3l2 4BE.O -28.2

J0E.5 -E.5 ¥23.0 -34.2 €325 J04.E -25.3

4025 -5.8 538.2 -20.3 EEEE 3228 =307

4058 -10.3 EFLE 3442 -31E

417.3 -11.2 EEL0 JEIE -34.2

42E.E -12.5 EE22 38313 -31.E

437.2 -13.8 602.4 -37.0

4345 -13.1 6Z0.4 -3E.E

433.1 -1E.E B4E.E -3LE

4343 -17.0 BE2.3 -3LE

4E4.E -1E.2 6777 -31E

4742 -200.3 G908 -33.5

4BL.7 =217

4BE.3 -23.3

45E.2 -23.4

3048 -27.3

J1LE -25.3

J15.3 -31.2

J24.3 -31E

3322 -34.4

343.5 -37.7

J33.E -35.5

Jeld =317

JES.0 -43.5

JFE4 -33.4

IBT.0 -433.8

J95.0 -33.4

613.2 -42.1

E2E.1 -37.5

A0S -33.1

6321 -33.0

End point correlation data presented by Good, Connel et. al. Data sets represent fractions
whose cut point starts at 200 °F TEP or lower (Set A); 300 °F (Set B); 400 “F (Set C); 500 °F (Set D); 30%
vol temperature of the cut Vs, 20 % vol TBP cut for all fractions (Set E).
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Probabkility chart developed by Thrift for estimating ASTM temperatures from any two

known values of ASTM temperatures.



ASTM 50 % to

Segment of Distillation Curve, Volume Percent TBP 50%
tm 10% 10 to 30 % 30-%0% 30— 70% 70-50% 50 - 100% a5t | TER
ASTMAT(F] | TEF | ASTM | TEF | ASTM | TEF | ASTM [ TER | ATM | TEP | ASTM | TEF .:'::; .:':_:;
AT a7 AT AT AT ar AT AT AT AT AT - Fe
1 T Y T T 5 T L
0.27 0.7 0.27 0.33 027 0.27 0.53 108 ] 0EZ | 03% | 208 | 3p170 | -sET
137 437 27 454 133 483 358 £18 413 732 | g3z | 781 | qa190 | -2s
.01 213 521 | 1174 | 37E | 1308 | 330 | 707 | 1240 | 17Es | 1433 | 1630 | gmsaw | -7ez
£.03 1332 | 1044 | zo7a | 2o | 1221 | 7s7 | 2zso | tvEv | 2300 | 2228 | 2808 | zmzav | omes
5.4 156% | 1671 | 3183 | 1377 | 2382 | 2085 | 31z | 2308 | 3043 | 3023 | 3341 [ 3yp33 | -42s
1113 2941 | 2a40 | sE7e | 2270 | 3o4s | 2sa4 | 2zaz | 2231 | 36ss | 3500 | 3588 | gmsos | o232
1452 3028 | 2603 | 2643 | 2255 | 3663 | 3334 | 2574 | 3258 | 4130 | 4077 | 452 | ajepe | -oto
1508 3657 | 2895 | mio4 | 272z | s2ss | saas | mzss | 3som | azos | 4sas 2854400 | 21t
2213 4225 | 3347 | 3650 | 3152 | 4210 | 4537 | 230 | 4357 | 5407 | 3411 =011z | 409
2712 g535 | 3838 | szza | 3soz | 33E1 | s33z | sves | mear | sran | maa: =337 | 7.31
3035 7314 | 4274 | se6EL | 4048 | 3270 | SEEZ | 7336 | 3535 | 6500 | 1508 =31.5% | 10.37
3307 e033 | 4683 | 72o7 | 4253 | e3os4 | sdee | 7eEE | e430 | 7ioe | enaz 53167 | 1332
3573 EEE5L | S0.65 | 73580 | 4593 | E74 | 7143 | =331 | essz | 7EIL | esm 55925 | 18.31
4335 7i7e | sam2 | =so2e | mssz | 7ase | 72z | soar | veaz | E3Eo0 | Tasm 72943 | 22.3¢
4712 TE4: | 3E50 | 5405 | e047 | 7ETE | E7AL | SEEE | 2325 | SL27 | A4 79935 | z7.33
1083 135 | 630t | =215 | esaa | =341 | szes | aoess | soss | sEes | E2ss 78703 | 329t
1815 £730 | BE45 | s225 | esE1 | Z748 | 8820 | 11002 | Se4n | l026E | R4 B15.6% | 38.23
&1 5308 | 7209 | S58B4 | 744E | SLE3 | 10575 | 11538 | s=s2 | 10934 | g5z 24760 | 2590
£5.03 5565 | 7334 | sEa7 | =oas | sess | 11378 | 1z3.e0 | fo4ss | 11140 | s2as 28564 | as.ET
TO4 10555 | 7534 | SEE4 | =547 | 10242 | 12037 | 179B4 [ 11901 | 11735 | 5452 | 11952 | gavas | %837
7182 10135 | 3044 | 23162 | 5124 | 10677 | 12530 | 23273 | 11370 | 12488 | s7oz | 230
EL 3T 11724 | 5429 | 11523 | 5536 | 11034 | 13107 | 24047 | 12557 | 13147
g3 12340 | g7 | 227482 | 20360 | 11247 | 13545 | 24309 | 13024 | 13321
E5.04 12204 | 10247 | 12206 | 10554 | 12252 | 14068 | 145.80 [ 13741 | 14335
106es | 12562 | 11295 | 12795 | 18451 | 13e55 | 14250 | 142238
110,41 | 12880 | 110063 | 133.3% | 150.38 | 151.08 | 44700 | 193.47
11473 | 13243 | 22723 | 13520 | 15772 | 15733 | 13030 | 19673
11545 | 13705 | 13135 | 14343 | 162.38 | 17385 | 19357 | 160.30
12483 | 24174 | 13742 | 19588 | 16762 | 12200 | 19834 | 1e37
12532 | 14641 | 14334 | 19647 | 17228 | 15788 | 1988z | 18241
133.4% | 13020 | 24244 | 1e081 | 47931 | asa7e | gs7s | 17T
13250 | 13535 | 13505 | 16652 | 17343 | 19643 | 16751 | 17755
1243z | 18098 | 13227 | 17302 | a7E.06 | 23231 | 47oss | 1Z200
150.14 | 15741 | 18267 | 1775 17503 | 187.43
15334 | 17336 | 18573 | 1=8.08 17833 | 1541
160.82 | 12052 | 18534 | 1Z6.39
166.08 | 12707 | 4742z | 1527
17260 | 19485 | 47657 | 157.22
17545 | 20343 | 17871 | 20021

ASTM-TBP correlation data from Edmister method.




IBP VS ASTM 50% B.P
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Products Correlation
Coke wt% 0.05356 x CONV —0.18598 x API + 5.966975
LCO LV% 0.0047 x CONV? -0.8564 x CONV + 53.576
Gases wtho 0.0552 x CONYV + 0.597
Gasoline LV% 0.7754 x CONV = 0.7778
1Cs LV% 0.0007 x CONV? + 0.0047 x CONV + 1.40524
nCy LV% 0.0002 x CONV? + 0.019 x CONV + 0.0476
Cy LV% 0.0993 x CONV = 0.1556
C3; LV% 0.0436 x CONV - 0.8714
C3 LV% 0.0003 x CONV2 + 0.0633 x CONV + 0.0143
HCO 100 = CONV — (LCO LV%)
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