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SUMMARY

Forty representative cases of ethane, propane, butane, gas mixtures and
naphtha pyrolysis cracking data were presented by Engineers India
Limited (EIL). The cracking data contained the furnace process flows,
{nlet and outlet conditions of temperature and pressure, coil
configurations and the anticipated conversion level of the hydrocarbon
that is being processed. from this data, Stone & Webster (S&W)
developed yields and anticipated run lengths for each hydroqubon
conversion level taking into consideration the relevant furnace coil

configuration and process conditionms.

S&W's detailed computer simulations are compiled and arranged in such a

way that this report forms a ready reference.

The detailed product distributions obtained for various hydrocarbons
and the run length of the coil achievable are analyzed to illustrate
how various process parameters influence them, The compendium of
simulated data are then interpreted to provide enough information and

understanding to an engineer to optimize radiant coil performance.
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1.0 INTRODUCTION

A set of process data and radiant coil configurations were provided by
EIL to examine the thermal cracking of hydrocarbon gases, their
mixtures, and naphtha. S&W simulated these data with their computer
models. Detailed process conditions that would prevail during such
thermal decomposition, the product distribution, and anticipated run
length of the coil were simulated. These are compiled in Appendices I

and 11 of this report.

The ability to predict cracking yields for a hydrocarbon is the mcst
important step in selecting a radiant coil for an ethylene furnace. In
particular, quantifying various componential yields obtainable from a
hvdrocarbon determines the size of the downstream equipment. The first
section of this report analyzes the yields oltained from various

hydrocarbons at different conversion levels,

The process temperature profile and its corresponding tube metal
temperatures simulated by S&W are then presented. Since the process
temperature profile of the coil determines the amount of heat absorbed
at various sections of the coil, the total energy required for the

furnace operatirn can be computed from this data.

The run length of a furnace is predicted by the ailowable pressure drop
and the limiting tube metal t(emperature of the radiant coii. Such run
length predictions are dependent on the coking characteristics of the

hydrocarbon that 1is being processed. Various proucess parameters that




influence the rate of coking (i.e., levels of conversion, hydrocarbon

partial pressure, heat fluxes, etc.) are compiled in Appendix II.

The prediction of yields, the computation of process and tube metal
temperature profiles and the determination of run lengths constitute
three important steps of thermal cracking coil design and evaluation.
The simulated data of EIL is analyzed and interpreted to enhance the

understanding of the above three design steps.
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2,0 ANALYSIS OF SIMULATED DATA

The yield obtained for various hydrocarbons, the process temperature
conditions at which those yields are obtained, and the length of time
for which the coil can be operated without the tube metal temperature

exceeding the metallurgical limit are analyzed in this section.

2.1 Yield Analysis

The yield data that was generated by S&W for various hydrocarbons is
presented in Appendix II. These data are rearranged for each
hydrocarbon in Tables 2.1 to 2.5 in the order of increasing conversion

level with their corresponding process operating conditions.

Table 2.1 analyzes the ethane cracking yields at various conversion
levels. It should be noted that even though the geometry of the coil
changed considerably from case to case, the yields show a systematic
relation with conver- »n, This 1is due to the fact that the two
parameters that influence yield, hydrocarbon partial pressure and
residence time, did not vary considerably in the cases requested by
EIL. The yields of hydrogen, acetylene, and ethylene increase with
conversion level. The C5+ and heavier vyields (the detailed
componential breakdown of which are difficult data to obtain) clearly
indicate that their formation rate after 607 conversion levels
accelerates at the expense of ethane and olefin formation. The
ultimate ethylene yield (amount of ethylene produced per amount of

ethane cracked) deteriorates at high conversion levels, This 1is

because as the reaction proceeds, the partial oressure of the reactant

e e




falls and the partial pressure of the products become greater.
As the equilibrium is approached, the percentage reactant decomposing
via alternate routes increases, leading to higher production of

undesired by-products and lower yields of desired olefins (la)*,

Table 2.2 compiles the propane cracking yields for conversions of 80.5
to 94.5Z. The increase in ethylene yields and decrease in propylene
yields with conversion are quite evident, as is the influence of
varying dilution steam ratios, particularly in cases 11 and 13.
Increasing the dilution steam ratios from 0.3 to 0.4 kg per kg of
propane, increased the ethylene yields by 2.4 wt percent and the fuel
oil yield decreased by 0.2 weight percent. Thus, the influence of
decreasing the hydrocarbon partial pressure becomes evident not only in
the avility to improve ethylene yield but also increasing the run
length of furnace, due to the decrease cf coking precursors contained
in fuel oil. These coking precursors are high-boiling aromatic
hydrocarbons and reducing their partial pressure lessens the tendency
to form coke particularly at the high conversion end of the cracking

coil.

Table 2.3 analyzes the ethane/propane mixed feedstock cracking yields.
Increasing the propane content 1in the feedstock produces higher
quantities of propylene, which 1is well known to inhibit the ethane
conversion in the mixture. As can be seen iﬁ Case 27, to achieve a 587

ethane conversion level, the coil outlet temperature has to be

*References are listed at the end of the report.




increased to 869° C. Increasing the ethane content i1 the feedstock
mixtures produces a relatively high quantity of hydrogen from the
ethane decomposition, which will accelerate the decompesition of

propylene (derived from propane) toc ethylene and methane.

Table 2.4 examines the yields of n-butane and n-butane/i-butane
mixture. The addition of i-butane to n-butane cracking decreases the
ethylene yield and marginally increases propylene. The n-butane
conversion suffers in the presence of i-butane cracking; however, the
combined yields corresponding to the conversion levels do not indicate

substantial synergistic effects.

When 1ight hydrocarbons are used as pyrolysis feedstock, it is
convenient to use the percentage conversion of the principal reactant
as an indication of severity. The conversion of a particular
constituent present in reasonably large concentration in the feed can
urually be determined with sufficient accuracy from feed and effluent
analyses. No such simple criterion has been available for indicating

the conversion of naphtha as it 15 a mixture of C4 to hydrocarbons.

12
Substantial yields of the constituent of interest for predicting
conversion will result from the decomposition of one of the other

components,

A function called the "Kinetic Severity Function" (KSF) is used as a
suitable conversion index for naphtha and heavier distillate
feedstocks., KSF is a useful function for correlating yield data and

for evaluating the performance of cracking coils, Its main advantage {is
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that it recognizes and incorporates both time and temperature in a way
that is consistent with the kiretics. The kinetic severity functiom,

KSF, is defined by the relationship (1b):

KSF = .fkde = 1n [1/(1-45)] ... eqn.1l.
where:
k = reaction velocity constant for the

disa, pearance of n—pentane, sec
@ = residence time, sec

ds = fractional conversion of n-pentane
The value of KSF as determined by eqn. 1 requires reaction velocity
constarts for various temperatures for n-pentane. To obviate this and
to make the KSF function useful to a variety of naphtha feedstocks, an
analytical kinetic severity function is defined in terms of measured

disappearance of n-pentane in a mixture. This value is referred to as

KSF-A.
C C
KSF-A = 1n [1/(1-65)] =1ln 1 =-1n "2 ...eqn, 2.
¢ !

Mos¢ naphthas employed as pyrolysis feedstocks contain significant
concentrations of n~-pentane., Contemporary analytical techniques permit
the determination of feed concentrations with good precision as well as
smaller concentrations in the furnace effluents. A measurement of

these concentrations in the feed and the effluent gives a measure of

severity of cracking.




The spectrum of products from naphtha pyrolysis is dependent upon the
composition of the feedstock and the severity (KSF-A) 1level at which

pyrolysis is carried out.

Table 2.5 compiles yields for the same naphtha at close kinetic
severity levels to examine the influence of varying the dilution steam.
A difference of almost 1.0 weight percent on ethylene can be obser’ed
by varying the dilution steam from 0.5 to 0.6 kg/kg of naphtha feed;
other process conditions remain the same. The contributions for the
increase in the C4+ lighter components are essentially due to the
decrease in the hydrocarbon partial pressure which has accelerated the
decomposition of CS’ C.-C. non-aromatics in the naphtha feed.

6 8

2.2 Process and Tube Metal Temperature Profiles Analysis

Appendix I compiles the computer simulation of forty different cases.
For each case, process temperatures, innerwall, outer tube metal and
firebox temperatures are computed for the given process conditions

along the length of the coil.

Typical process and tube metal temperature profiles for three different
cases are plotted in Figures 2.1, 2.2, and 2.3. These temperature
profiles in the radiant coil are computed when the process flow and

process inlet, outlet temperatures are set,




Figure 2.1 1indicates the profiles obtainable for Case 6 ethane
cracking. As the hydrocarbon passes through the coil, heat is absorbed
at each section of the coil to provide heat of cracking and to increase
the sensible heat. As the hydrocarbon enters the radiant box, a high
heat flux results due to the large difference in temperature between

the process flow and the firebox.

The heat transported from the furnace to the process depends on the
thermal resistances of the tube and the gas film. At steady state a
tubeskin temperature profile results. For an operating furnace
establishing this tubeskin temperature profile is an important step.
Because this provides a measure of length of time that it can be
operated safely before reaching the limit of tube metal temperature.

The process temperature profile rapidly increases in the first 257 of
coil length. Thereafter, the process temperature profile steadily
increases to the set coil outlet temperature or required conversion

level.

Figures 2.2 and 2.3 sre temperature profiles for propane and naphtha
cases., All these temperature profiles are cbtained assuming a uniform
firebox temperature and uniform heat flux distribution around the coil

circumference.

In Figure 2.3 the tube metal temperature for clean condition steadily
increases from the coil inlet to the coil outlet due to the increasing

temperature of the process stream inside the coil. At 507 coil length




however, there is a step increase in the tube metal temperature due to
the diameter increase in the process coil. Swaging the coil at this
point has decreased the heat transfer coefficient, but the resulting
decrease in pressure drop due to such swaging is beneficial in
improving the yields as the hydrocarbon partial pressure will be

maintained low in prolonged operation.

In a crked condition, the tube metal temperature profile is similar to
that of clean condition. The metal temperature is higher due to the
additional thermal resistance of the coke layer inside the coil. The
greatest 1increase in metal temperature, between clean and coked
conditions, occurs at the coil outlet where coke deposition is the
highest. There is also an increase in the tube metal temperature at
the coil inlet, although there is essentially ro coke here. This is
because the total heat input to the coil must be maintained constant
between clean and coked conditions; in the coked condition, there is
the additional thermal resistance of the coke present; therefore, the
radiant box temperature must increase to overcome this additional
thermal resistance and maintain the equivalent heat input. This higher
radiant box temperature contributes to increasing the metal temperature

along the entire coil length.




2.3 Run Length Analysis

The various factors that govern the run length determination are:

1) the type of feedstock

2) the severity of cracking (conversion level)

3) the hydrocarbon partial pressure and dilution steam ratio

4) furnace thermal conditions and heat flux

5) the mass velocity

6) the limiting maximum tube metal temperature
Tables 2.6, 2.7 and 2.8 compile the run length data for three different
feedstocks; namely, ethane, propane and naphtha respectively. For all
the cases the process operating conditions that lead to the computed
maximum operating tube metal temperature at clean conditions are
tabulated. For run length prediction a maximum allowable tube metal
temperature of 1,065o C is assumed.
Table 2.6 compiles the data for predicted run 1length for ethane

cracking. With increasing <conversion level, the run length

deteriorates at 607 conversion level increasing dilution steam and

e e g,




lowering the hydrocarbon partial pressure (compare Cases 6 and 8)
increases the run length. Decreasing the heat flux also enhances the
run length (as seen from Cases 8 and 1) but not as strongly as the
hydrocarbon partial pressure does. The influence of decreasing mass
velocity is one of decreasing the rate of increase of tube metal

temperature with time as seen from Case 9.

Table 2.7 compiles the computed run length data for propame cracking.
The combined effect of decreasing the hydrocarbon partial pressure on
the heat flux and mass velocity is quite evident from comparing Case 1l

to 13.

Similar analysis can be done from Table 2.8 for naphtha cracking. It
is a typical furnace operating case in which the influence of
decreasing the hydrocarbon flow and increasing the dilution steam at
more or less same conversion level is calculated. The clean tube metal
temperature is lowered with increasing dilution steam and the rate of
increase in temperature is also slowed. In most operating furnaces as
the furnace continues to coke, increasing the dilution steam may
prolong the run length at the cost of slightly decreasing the capacity.
High linear velocity will help in sweeping coke particles and coke
precursors away from tube surface close to the wall of radiant coil and
reduce the tendency to agglomerate into a coke deposit. However, if
any coil is operated at too high a throughput, coking will be excessive

due to the higher tube wall temperatures.
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TABLE 2.1
PREDICTED ETHANE CRACKING YIELDS

Case No. 4 3 5 2 6 8 1 9 7
Conversion, 2 33.29 33.93 50.46 50.55 59.21 60.28 60.86 65.48 70.44 B
Components, Wt %

”2 1.98 2.01 3.00 2.97 3.47 3.52 3.50 3.73 4.00 _

C"b 1.69 1.81 3,05 3.11 4.78 4.40 5.14 7.06 7.36

C2N2 0.04 0.03 0.13 0.13 0,21 0.23 0.22 0.28 0.41

CZHQ 28.93 29.36 42,15 41.95 47.84 48.131 48,24 49.56 51.92

CZ"b 65.15 64,56 48.49 48.54 39.28 39.07 38.19 33.81 29,54

cqua 0.01 0.01 0.02 0,062 0.0 0.03 0.03 0.03 0.05 o

C]“b 1.07 1.07 1.08 1.16 1.26 1.27 1.32 1,42 1.41

63"8 0.14 0.14 0.15 0.15 0.13 0.13 0.13 0.16 0.10

CAIH 0.18 0.16 0.61 0.62 0.99 1.05 1.04 1.28 1.69

CA“B 0.10 0.10 0.14 0.14 6. 17 0.17 0.18 0.19 0.20

CQS 0.35 0.35 0.34 0.34 0.29 0.29 0.28 0.24 0.20

C5+ 0.19 0.20 0.35 0.36 0.50 0.49 0.52 0.59 0.65

Benzene 0.10 0.11 0.28 0.30 0.80 0.59 0.69 0.95 1.43 -

Toluene 0.02 0.02 0.05 0.05 0.10 0.10 0.i2 0.16 0.24

EB4XY+STY 0.01 0.01 0.03 0,03 0.05 0.05 0.06 0.07 .10

Cﬁ—CH NONA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cg—ZUU C 0.00 0,00 0.01 0.01 0.02 0.02 0.02 0.03 0.04

tuel 011 0.04 0.05 0.12 0.13 0.28 0.27 0,32 0.14 0.66 N

ciT, ® ¢ 620 620 680 594 680 600 594 670 670

cor, e C 808 808 815 841 852 829 850 827 864

RT, sec 0.61 0.76 .66 0.68 0.65 0.51 0. 6h 0.62 0,51

S/HC, kg/kg 0.0 0,30 0,40 0.30 (.40 0.30 0.10 .10 0. 30




Case No.
Conversion, 2

Components, wt 2

Benzene
Tuluene
ER+XY+STY
Lh—LS NONA
¢ =200 C

9

Fuel Of1l

cit, Y ¢

cor, ° ¢
RT, sec

S/HC, kg/kg

14

80.49

1.27
19,12
0.23
29,67
4.44
0.11
19.06
19.33
0.95
0.96
0.02
1.31

0.49
0.24
0.00
(.08
u.75

600
183

0.30

TABLE 2.2

PREDICTED PROPANE CRACKING YIELDS

15 12 13
86.84 90, 58 93.47
1.22 1.47 1.21
21.39 22.9) 25.83
0.28 0.43 0.29
32,17 35.95 35.03
5.13 S.46 7.12
0.14 0.36 0.14
17.75 15.01 13,34
13.04 9.13 6.49
1.20 1.95 1.25
1.03 0.93 0.91
0.02 0.0) 0.03
1.54 1.52 1.57
2.86 2.76 1.83
0.68 0.61 0,88
0.33 0,36 0,40
0,00 0.00 0,00
0.11 0.09 0.12
1.11 1.02 1.5%4
600 600 620
197 823 833
1.11 0.83 .80
0,325 0.40 0.730

600
838
0.82
0.40

640
844
0,50
0.30

10

94,46

1.12
26,84
0,33
35.66
6.83
0,20
12.19
4.85
1.50
0.89
0,03
1,62
4,51
1.01
0,47
0,00
0.14
1.82

620
815
0,79
Q0,30




TABLE 2.3
PREDICTED E/P MIXTURE CRACKING YIELDS

Case No. 26 19 25 27
E/P Mix, wt/wt 91/9 70/30 62/38 50/50

Conversion, %
Propane 91.3 89.4 90.5 91.8

Ethane 64.0 61.0 62.6 57.5

Components, Wt Z

H, 3.48 2.91 2.75 2.59
CH, 7.89 12.65 15.84 14,25
C,H, 0.29 0.34 0.38 0.46
C,H, 48.72 45.55 45.2 43.35
C,H, 32.71 26.89 23.29 21,26
C Hg 0.07 0.16 0.20 0.29
C,H, 2.01 4.32 4,19 7.63
C4Hg 0.36 1.45 1.01 4.10
C,He 1.33 1.52 1.71 1.83
C,Hg 0.23 0.37 0.39 0.52
c,S 0.24 0.20 0.18 0.16
C S 0.64 0.83 0.91 0.96
Benzene 1.16 1.61 2.27 1.51
Toluene 0.21 0.32 0.44 0.30
EB+XY+STY 0.10 0.18 0.24 0.21
Cg=Cq NONA 0.00 0.00 0.00 0.00
C4-200 ¢ 0.03 0.05 0.07 0.05
Fuel 0il 0.15 0.65 0.93 0.55
cit ° ¢ 620 620 620 620

cot ° ¢ 854 843 848 869

RT, sec 0.63 0.62 0.62 0.47

S/HC, kg/kg 0.30 0.35 0.30 0.130




TABLE 2.4

PREDICTED n-BUTANE AND n&i BUTANE MIXTURE CRACKING YIELDS

Case No.

n/i butane mix, wt 7
Conversion n-b, 2
Corponents, wt 2

"y

CH4

CZHA

C,H,

Cofe

C3H4

¢4t

C4Hg

C4H6

C,Hg

CAS

CSS

Benzene
Toluene
EB+XY+STY

C6-C8 NONA

C9—200 o

Fuel 01l

0

CIT, C

cot, ° ¢
RT, sec

S/HC, kg/kg

17
100/0
95.2

0.8
21.64
0.28
37.04
7.03
0.11
16.31
0.25
1.50
1.82
4.69
1.79
3.70
0.91
0.40
0.00
0.17
1.56
650
793
1.54

0.4

30
80/20
93.7

1.0
20.32

0.45
33.54

4.86

0.45

17.82

1.99

3.22

0.94

0.50

0.00

0.21
1,45 f
600
804
1,07

0.50




PREDICTED NAPHTHA CRACKING YIELDS

TABLE 2.5

Case No.
Severity, KSF

Components, wt 2

)

CH4

)
CH,

€,y

C3H4

C4Hg

Cqlig

C4H6

C4H8

CQS

CSS
Benzene
Toluene
BC+XY+STY
CG-C8NONA
C9-200C
Fuel 0il

cit, ° ¢

cot, ° ¢
RT, sec

S/HC, kg/kg

35

2.57

0.84

14.43
0.44

25.44
4.04
0.49

15.20
0.54

4.60

5.07
4.74
6.76
4.35
3.04
3.78

2.11

585
810
0.65

0.5

36

2.65

0.86

14,47
0.46

25.94

3.96

0.54

15.09

0.53

4.65

5.0l

4.72

6.77

4.35

3.02

3.58

2.04

4.01

585
810
0.67

0.55

37

2.66

0.88

14.52
0.49

26.38
3.89
0.58

14,98
0.52

4.68

4.94

4,69

4.35
2.98
3.33
1.98

4.02

585
810
0.67

0.60




Case No.

Conversion, 2

2
HCPP, kg/cm A
Steam DiL, kg/kg

)l
Heat Flux, kcal/m sec
Intet
Outlet

Mass Vel,, kg/mzsec

Operating Clean Maximum

™r, ¢

Predicted Runlengths,

Days

33.30

1.42

16.66
10.02
5.35

873

100+

33.90

1.47

0.30

16.95
10.34
5.3

877

100+

TABLE 2.6
RUN LENGTH PREDICTIONS

50.50

1.24

0.40

17.02

11.58
4.04

919

100+

ETHANE CRACKING

18,59
11.41
3.20

918

100+

59.20

1.30

0,40

19,48
13.34
4.04

945

64

60.30

1,55

0.30

25,29
17.00
3.57

987

45

60.90

1.56

21.14
12,75
3,20

947

49

65.50

1,55

0,30

19.17
14,15
1.95

997

54

70.40

1.4}

0.30

28.16
18,85
3.83

1,023

39



Case No.
Conversion, 2
HCPP, kg/cm2 a
Steam Di}, kg/kg

Heat Flux, kcal/mzsec

Inlet
Outlet
, 2
Mass Vel., kg/m sec

Maximum Clean

mr, ° ¢

Predicted Runlength, bays

14

80.5

1.79

0.30

13.94

8.28

852

100+

86.8

1.80

0.325

861

100+

TABLE 2.7
RUN LENGTH PREDICTIONS

YKOPANE CRACKING

90.6

1.39

0.40

16,02

8.78

3.63

895

100+

13

20.95

13.05

915

48,40

94.1

1,40

0,40

910

100+

lé

94.02

1.56

16.76

15.33

3.00

979

35.60

10

21.59

13.22

5.67

924

57.80



TABLE 2.8
RUN LENGTH PREDICTIONS
NAPHTHA CRACKING

Case No. 35 36 37

Naphtha Conversion, 7 90.74 91.38 91.52
HCPP, kg/cm2 a 1.12 1.07 1.02
Steam DIL, kg/kg 0.50 0.55 0.60

Heat Flux, kcal/mzsec

Inlet 26,45 24,48 23.55
Outlet 16.90 15.19 14.38

Mass Vel., kg/mzsec 3.57 3.32 3.24
lb/sq ft sec 17.41 16.19 15.79

Maximum Clean

™rT, ° ¢ 968 961 957

Predicted Runlength, Days 74,50 99.50 100+
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3.0 INTERPRETATION

The usefulness of any simulated data depends on its ability to predict
the actual process performance. The process performance include the
furance yield patterns over a range of cracking conditions and furnace
runlengths. If the operating furnace data agrees with that of the
predicted values, then different cperating modes of the furnace can be
confidently explored, an optimum combination of yield and run length

can then be set so as to obtain the maximum utilization of the furnace.

3.1 YIELD COMPARISON AND FURNACE FLEXIBILITY

From a very large data base (pilot plant and actual plant pyrolysis
data for single components, gaseous mixtures and liquid products) S&W

has developed models for predicting yields. These models take into
account not only the up-to-date thermochemical kinetic data but also
only the very relevant reacting species and reactions. Accordingly,
all the simulated yield data that is presented in Appendix II and
analyzed in Section 2, including a detailed breakdown of pyrolysis

gasoline, form a good data base for EIL yield prediction program.

Table 3.1 compares the simulated yield with some of the available EIL

plant data for representative ethane, propane and naphtha cracking.

When a hydrocarbon is cracked at a specific conversion, the ethylene

and other unsaturated component yields are enhanced as the reaction
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zone hydrocarbon partial pressure is reduced. The relation between the
improvement in the ethylene yield and hydrocarbon partial pressure
measured at the outlet at constant residence time and cracking severity

can be observed from Table 2.6 of naphtha cracking yield.

The ethylene yield can also be enhanced by decreasing the residence

time particularly for heavier hydrocarbons.

In an operating furnace, where the coil length is fixed and coil outlet

pressure 1is fixed by compressor suction, the flexibility to raise
ethylene yield by lowering the residence time and hydrocarbon partial
pressure is limited. If mass throughput is increased to decrease the
residence time, the resulting increase in the pressure drop increases
the average density and minimizes the effect of decreasing the
residence time. The extent to which the hydrocarbon partial pressure
can be lowered by increasing the steam to hydrocarbon ratio depends on
the steam availability. Increasing the steam dilution ratio from 0.6
to 0.7 may bring about a lowering of hydrocarbon partial pressure by
about 1 psi but would increase the dilution steam generation by 16,77,
Since residence time and hydrocarbon partial pressure have a
significant effect on total ethylene yield and cannot be significantly
varied in an operating furnace, care has be to taken during the design

of the coil.(z)

In designing a new coil (or selecting between two coils) for maximum

olefin productiocn, the hydrocarbon partial pressure and residence time

should be minimized. For a more rigorous design evaluation of the
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performance of the radiant coil, terms such as average hydrocarbon
partial pressure and average product residence time are used. These
average terms are integrated average along the coil length and are more
meaningful than using total residence time of the feedstock within the
coil or arithmatic average of the inlet and outlet partial

(3)

pressures .

The average residence time is calculated by integrating the plot of
percent conversion versus elapsed time since feedstock introduction
into the coil. The average residence time calculated in this manrner
represents the average time that the pyrolysis products (not feedstock)
remain in the coil.

The average hydrocarbon partial pressure considers the entire partial
pressure profile along the coil and thus can account for any peaks in
partial pressure within the coil. It can be represented by an area
under a plot of hydrocarbon partial pressure versus percent conversion

divided by the total maximum conversion.

3.2 RUN LENGTH PREDICTION AND COKE RESISTANCE

In interpreting the data compiled in Tables 2.6, 2.7 and 2.8, if the
average rise of metal skin temperature per day can be established then

the furnace run length can be calculated as:

T -T
max clean

RL = At/day ...eqn &,




Where Tmax is the maximum allowable tube skin temperature (set by the
choice of tube material) of radiant coil, TClean is the tube skin
temperature at clean corditions, and At/day is the rate of rise of

temperature per day.

The average rise in metal skin temperature is directly related to the
rate at which coke forms on the inside surface of the coil and such a
formation causes a continuous decrease in overall heat transfer
coefficient U. Therefore, for a coil operating for a few davs the

overall heat transfer coefficient can be written as:

€l
L}
=i Lo
-
=R

...eqn 5,

where r. is the heat transfer resistance caused by coke formation.

Obtaining data on the rate of coke buildup on the inside of the radiant
coil is an extremely difficult task particularly for commercial plants.
S&W has amassed large anounts of information from prototype furnaces
where the feedstock and operating conditions have been carefully
controlled and maintained constant over an entire run period, to
provide consistent sets of data. These data have shown the rate of

coking is a function of many variables, including;

- the characteristic of the feedstock and the coking precursors
that it can produce at various conversion levels or severity

of cracking

O —




- the hydrocarbon partial pressure at which the decomposition

of the hydrocarbon is brought about

- the thermal conditions that are maintained in the coil which
accentuate the dehydrogenation reactions leading to coke

formation

- the mass velocity, which controls the dynamics of the gas

film close to the wall

In other words, coking rates can be computed by a relation of the type:

Are . £ (conversion or KSF)® (HCPP)Y (heat flux)€ (G)©

day ~

...eqn 6.

and if the anticipated daily rise in rc can be estimated then the rise

in tube skin temperature per day is calculated from:

atyday = (¢rc) x heat flux

day ...eqn 7.

This would enable one to predict the run length as indicatad in Tables

2.6, 2.7, and 2.8.

S&W coking model is used to predict the entire coked coil temperature
profiles together with the correct corresponding pressure drops. They
have been field tested. Thus the distribution of coke within the coil,

the varying coke thickness along the coil length, coke thermal




resistance, hence partial pressure and residence time changes (clean to

coked) are accurately predicted.

The variables that control the rate of coking are interdependent. In an
operating furnace by understanding the influence of the above variables
on coking, the run lengths can be adjusted. For example, by adjusting
the heat release in the burners the process temperature profile can be
adjusted. By firing harder at the coil inlet, the maximum tube skin
temperature is lowered. For the same capacity this permits longer run
lengths in profile fired furnaces; however, care has to be exercised to
ensure that while changing the temperature profile the average

residence time is not unduly changed to affect the olefinic yields.

o e e e e



TABLE 3.1
COMPARISON OF YIELD DATA
SIMULATED VERSUS PLANT

ETHANE PROPANE NAPHTHA
Case 2 Plant 12 Plant 34 Plant
H, 2.97 2.94 1.47 1.20 0.79 0.87
CH, 3.11 2.75 22.93 24.00 13.66 13.95
C,H, 0.13 0.13 0.43 0.40 0.39 0.34
CH, 41.95 41.13 35.95 34.50 24.56 24.90
‘ C,H, 48.54 48.55 5.46 5.80 3.95 4,30
! CH, 0.02 0.36 - 0.45 -
C H, 1.16 1.42 15.01 14.70 15.31 15.45
C,Hg 0.15 0.13 9.13 9.30 0.55 0.58
c,He 0.62 0.76 1.95 1.50 4.57 3.87
! ¢, He 0.93 1.10 5.31 5.25
c,s 0.03 1.10 5.31 0.82
CcS 4,49 4.50 |
B 1.36 1.39 5.69 7.50
T 4.55 4.20
XY+EB+ST 6.36 7.0 4,16 1.95
C4-Cq NONA 4.10 3.30
c9-2oo° c 3.10 4,35
F.O. 2.60 2.60







4,0 CONCLUSIONS

The coil configuration and process information provided by EIL have
been simulated using S&W computer programs for thermal cracking of
various hydrocarbons. These runs generated useful information on the

coil process performances and detailed yield of various hydrocarbons.

These data are arranged in a systematic way such that the influence of
process parameters on the yield and run length can be easily

interpreted.

By understanding the varicus process parameters (that govern the
successful operation of thermal cracking furnaces in an ethylene
complex) an operator can tune the furnace to maximize the yields of
valuable compounds that he intends to sell. Further by improving his
ability to recognize the factors that influence the cracking coil to
operate for prolonged periods at optimum conditions, the producer

develops the ability to critically evaluate the furnaces.

—— e
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ANVHILA 1o

11-19-65 UNIDO/EIL - ETHANE CRACKING (0.3/7COT) CASE 1 ‘UNIDOL1®

COIL 10FS5

DAYS ON STREAM = 0.0 MASS VELOCITY, LBS/SQFT/SEC = 17.20
HYDROCARBON FEED, LBS/HR = 3143.00 INSIDE OIAMETER, INCHES = 3.470
OILUTION STEAM, LBS/HR = 943.00 OUTSIDE DIAMETER, INCHES = 4,170
STEAI/HYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 60.00
LENGTH 0.0 10.00 20.90 30.00 40.00 50.00 60.00
TOTAL RES TIME 0.0 0.0379 0.0734 0.1074 0.1397 0.1706 0.2005
HTD AVG RES TIME 0.0 0.0155 0.0218 0.0258 0.0297 0.0346 0.0414
LINEAR VELOCITY 255. 272. 288, 303. 31?. 329. 341,
PERCENT CONVERTED 0.00 0.01 0.08 0.32 0.95 2.23 4.23
H-PENT COHVERSION 0.00 0.19 1.01 3.56 9.64 20.38 34.45
PROCESS GAS TEWW 1101.0 1187.8 1264.0 1334.5 1390.8 1432.0 1458.7
INHER HALL TEMWP 1430.4 1480.6 1528.0 1570.3 1605.3 1631.0 1647.2
- OUTER HETAL TEHP 1499.0 1544 .4 1587.3 1625.2 1656.3 1478.8 1493.0
B SHELLSIDE TEHP 1999.8 1999.8 1999.8 1999.8 1999.8 1999.6 1999.8
PRESSURE 43.72 43.20 42.082 492.34 41.64% 41.33 40.80
HC PARTIAL PRESS 29.09 28.80 28.50 28.19 27.89 27.62 27.38

HGHTED AVG HCPP 29.09 28.89 28.65% 28.39 28.13 27.90 27.70




11-19-85 UNIDO/EIL - ETHANE CRACHING (0.3/COT)

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAHM/HYDROCARBON, LB/LB

LENGTH 40.00 70.00

TOTAL RES TIME 0.2008 0.2293
HTD AVG RES TIME 0.0414 0.049¢
LINEAR VELOCITY 341. 352.
PERCENT CONVERTED 8.23 6.79
N-PENT CONVERSION 34.45 48.95%
PROCESS GAS TEHP 145%8.7 1474.7
INHER HALL TEWUP 1647.3 1656 .5

- JUTER METAL TEMP 1693.1 1701.1
SHELI SIDE TEHP 1999.8 1999.86
PRESSURE 40.80 40.27

HC PARTIAL PRESS 27.38 27.16
HGHTED AVG HCPP 27.170 27.53

0.0

coIL

3143.00
943.00

0.30

80.00

0.257%
0.0590
382.

9.67
61.68

1484.5
1661.7
1705.6
1999.8

39.72
26.94
27.39

2 0F 5

CASE 1 °'UNIDOl’

MASS VELOCITY, LBS/SQFT/SEC = 17.20

INSIDE DIAHETER, INCHES = 3.470

OUTSIDE DIAHMETER, INCHES = 4.170

LEMGTH, FEET = 60.00
90.00 100.00 110.00
0.2846 0.3110 0.3366
0.0691 0.0796 0.0902
373. 3eq. 3968.
12.7% 15.81 18.93
71.89 79.70 85,53
1491.3 1494.8 1501.¢4
1665.0 1667.4 1669.5
1708.5 1710.4 1712.5
1999.8 1999.8 1999.8
39.16 38.58 37.98
26.70 26 .45 26.18
271.25 27.11 26.98

120.00

0.3614
0.1007
408.

22.05
89.79

1506.3
1671.5
1714.3
1999.8

37.36
25.89
26.85



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONHVERTED
N-PENT CONVERSION

PROCESS GAS TeMP
INNER NALL TEMP
OUTER METAL TEMP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL - ETHANE CRACKING (0.3/COT)

DAYS ON STREAHM

HYDROCARBON FEED,

LBS/HR

DILUTION STEAN, LBS/HR

STEAH/HYDROCARBON,

120.00

0.3614
0.1007
369.

22.05
89.719

1506.3
1679.9
1711.1
1999.8

37.34
25.89
26.85

Le/Le

130.00

0.3682
0.1126
379.

25.39
93.08

1507.8
1679.7
1711.1
1999.8

36.68
25.70
26.71

0.0

COIL

3143.00
9435.00

0.30

140.00

0.4142
0.1247
389.

28.61
95.32

1511.0
1680.6
1712.0
1999.8

36.37
25.47
26.56

30FS

CASE 1

HASS VELOCITY, LBS/SQFV/SEC
INSIDE DIAHETER, INCHES
OUTSIDE DIAHETER, INCHES

150.00

0.4395
0.1385
400.

31.76
96.086

1515.1
1682.4
1713.6
1999.6

35.85
25.23
26.46

'UNIDOY*

LENGTH,

160.00

0.4641
0.1479
412.

34.87
97.92

1519.46
1684.5
1715.5
1999.8

35.32
24.917
26.33

‘15.62
3.650
4.170
60.00

FEET
170.00

0.4680
0.1590
424.

37.94
98.64

1524.4
1866.7
1717.5
1999.8

34.76
24.69
26.21

180.00

0.5113
0.1696
a37.

40.98
99.12

1529.5
1689.1
1719.7
1999.8

34.19

24.39
26.09

-~



LENGTH

TOTLL RES TIME
HTO AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER HALL YENP
QUTER METAL TEMP
SHELLSIDE TEwp

PRESSURE

HC PARTIAL PRESS
HGHTED AVG HCPP

H

11-19-85 UNIDO/EIL - ETHANE CRACKING (0.3/COT) CASE 1 °*UNIDOY'®

DAYS ON STREAM

HYOROCARBON FEED,
DILUTION STEAN,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

180.00

0.5113
0.1498
437.

30.96
99.12

1529.§
1689.2
1719.8
1999.8

34.19
24.39
26.09

190.00

0.5338
0.1799
451.

43.98
99.44

1534.7
1691.8
1722.2
1999.8

33.460
24.07
25.96

.

COIL

3143.00
943.00

0.30

200.00

0.555¢
0.16897
465,

86.95
99.65

1540.1
1694.5
1224.7
1999.8

32.99
23.73
25.83

4 OF 5

MASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DIAMETER, INCHES =

OUTSIDE DIAMETER, IHCHES =

LENGTH, FEET =
210.00 220.00 230.00
0.5748 0.5973 0.6170
0.1992 0.2003 0.2170
480. 496. 514.
49.88 52.7¢6 55.40
99.79 99.87 99.92
1545.7 1551.5 1557.5
1697.5 1700.7 1704.0
1727.4 1730.3 1733.4
1999.8 1999.8 1999.8
32.36 31.70 31.02
23.36 22.97 22.56
25.69 25.558 25.41

5.42

3.é50
4.170
60.00

240,00

0.6362
0.2253
532.

568.39
99.96

1563.7
1707.6
1736.7
1999.8

30.32
22.12
25.26

ey



LENGTH

TOTAL RES YIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENY CONVERTED
N-PENT COMVERSION

PROCESS GAS TEMP
INNER RALL TEMP
OUTER METAL TEWP
SHELLSIDE TENP

- PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL - ETHANE CRACKING (0.3/COT)

DAYS ON STREAH

HYDROCARBON FEED,
DILUTION STEAH,
STEAN/HYDROCARBON,

240.00

0.6362
0.2253
20.

58.39
99.948

1563.7
1563.7
1999.8
1999.8

30.32
22.12
25.26

LBS/HR
LBS/HR

LasLe
240.50

0.6364
0.2264
220.

56.711
99.96

1558.7
1556.7
1999.9
1999.8

30.32
22.13
28.25

COIL

4284.00
18684 .00

0.30

241.00

0.6407
0.2275
220.

59.01
99.96

1553.7
15583.7
1999.9
1999.8

30.31
22.14
25.23

50F §

CASE 1 °*UNIDO1'

HASS VELOCITY, LBS/SQFT/SEC =

INSIDE DIAUETER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
241.50 242.00 242.50
0.6430 0.6453 0.6475
0.2267 0.2300 0.2313
220. 219. 219,
59.29 59.55 59.80
99.948 99.97 99.97
1549.4 1545.4 1541.5
1549.4 1545.4 1541.5
1999.8 1999.9 1999.8
199%.8 1999.86 1999.8
30.31 30.31 30.31
22.14 22.15 22.15
25,22 25.20 25,19

6.50

8.000

8.750
5.00

245.00

0.4590
0.2386
2le.

60.64
99.97

1525.0
1525.0
1999.9
1999.8

30.30
22.18
25.14



LENGTH

TOTAL RES VIME
HTID AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
H-PEMT CONRVERSION

PROCESS GAS TEIWP
INNHCR HALL TEMP
OQUTER METAL TEMUP
SHELLSIDE TeHpP

PRESSURE

HC PARTIAL PRESS
HGHTED AVG HCPP

HE

10-24-85 UNIDO/EIL - ETHANE CRACKING (0.3/50.3CON)

DAYS ON
HYDROCARBON FEED,
DILUTION STEAH,
STEAN/HYDROCARBON,

0.0

0.0
0.0
2

0.00

1101.0
1390.0
1450.3
1927.8

43.28
28.80
28.80

STREAM
LBS/HR
LBS/HR

LO/LB

10.00

0.0377
0.0159
2173,

0.01
0.17

11771.5
16436.2
1492.5
1927.8

42.684
28.51
28.460

0.0

CoIL

3143.00
943.00

0.30

20.00

0.0733
0.0229
288.

1246.9
1479.8
1532.1
1927.8

42.38

28.37

1 0F 5

CASE 2 'unIDO2'

HASS VELOCITY, LBS/SQFT/SEC = 17.28

INSIDE DIAMETER, INCHES = 3.470

OUYSIDE OIAMETER, INCHES = 4.170

LENGTH, FEET = 60.00
30.00 40.00 50.00
0.1073 0.13958 0.1710
0.0274 0.0314 0.0359
301. 314. 326.
0.22 0.62 1.44
2.55% 6.61 14,04
1308.4 1361.2 1402.8
1519.1 1552.9 1579.6
1567.7 15968.0 1421.8
1927.8 1927.8 1927.8
41.91 41.41 40.91
27.89 27.59 27.29
26.11 27.685 27.60

40.00

0.2011
0.0416
337,

2.79
.M

1432.6
1598.7
1638.7
1927.8

40.39
27.00
27.37



LENGTH

TOTAL RES TIME
ATD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS 6AS TEMP
IHMER HALL TENP
OUTER METAL TEMP
SHELLSIDE TtMP

- PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

.

10-24-85 UNIDO/EIL - ETHANRE CRACKING (0.3/50.3CON)

DAYS OM STREAM
HYOROCARBOH FEED, LBS/HR
DILUTION STEAN, LBS/HR
STEAH/HYDROCAREON, LB/LB

60.00 70.00
0.2011 0.2303
0.0416 0.0487

337. 347.
2.79 4.64

24.77 37.28
1432.4 1452.4
1598.8 1611.0
16438.6 1649.5
1927.8 1927.6

20.39 39.06

27.00 26.173%

27.14

27.37

6.0

COoIL

3143.00
943.00

0.30

80.00

0.2587
0.0571
357.

é6.84
49.63

1464.9
1618.5
1656.1
1927.8

39.32
26 .46
26.97

2 0F §

CASE 2 °'UNIDO2*

HASS VELOCITY, LBS/SQFT/SEC = 17.28

IHSIDE DIAMETER, INCHES = 3.470

OUTSIDE DIAMETER, INCHES = 4.170

LENGTH, FEET = 60.00
90.00 100.00 110.00
0.2864 0.3133 0.3396
0.0664 0.0764 r.0067
346. 376. 386.
9.30 11.86 14.46
40.57 69.65 76.91
1473.1 1479.0 1483.7
1623.1 1626.2 1426.6
l1660.2 1662.9 1665.0
1927.8 1927.8 1927.8
38.76 38.20 37.61
26.19 25.92 25.62
26.80 26.64 26.48

120.00

0.3451
0.0972
397.

17.09
82.60

1487.9
1630.6
1664.8
1927.8

37.01

25.31
26.32

-



LENGTH

TOTAL RES TIME
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT COMVERSION

PROCESS GAS TEMP
IHNNER WALL TE#WP
QUTER METAL TEHP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

10-28-85 UNIDO/EIL - ETHANE CRACKING (0.3/50.3CON)

DAYS ON STREAH

HYDROCARBON FEED,
DILUTION STEAN,

LBS/HR
LBS/HR

STEAH/HYDROCARBON, LB/LB

120.00

0.3651
0.0972
358.

17.09
82.60

1387.9
1637.7
1664.2
1927.8

37.01
25.31
26.32

130.00

0.3927
0.1092
366.

19.92
87.30

1489%9.0
1437.6
1664.1
1927.8

36.54
25.10
26.16

0.0

COIL

3143.00
943.00

0.30

140.00

0.4197
0.1214
375.

22.47
90.74

1491.4
1638.3
16464.8
1927.8

38.06
24.06
26.02

3OF S5

CASE 2 *UNIDO2'*

MASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE OJAMETER, INCHES =

OUTSIDE OIAMETER, INCHES =

LENGTH, FEET =
150.00 160.00 170.00
0.4440 0.4717 0.4967
0.1336 0.1455 0.1571
384, 394, 404,
25.37 26.03 30.66
9 27 95.14 94.52
1494. 6 1498.0 1501.8
1639.¢ l641.2 1642.9
1666.0 1667.5 1649.1
1927.8 1927.8 1927.8
35.5¢6 35.05 34.52
24.61 24.35 24.07
25.868 25.74 25.61

5.62

3.650
4.170
60.00

180.00

0.5211
0.1683
415.

33.26
97.53

1505.7
1644.9
1670.9
1927.8

33.98
3. N
25.48



LENGTH

- TOTAL RES TiME
NTO AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSI1ON

PROCESS GAS TEMP

- IHNER HALL TEWP
OUTER METAL TENP

SHELLSIDE TLHp

PRESSURE
HC PARTIAL PRESS
- RGHTED AVG HCPP

10-24-685 UNIDO/EIL - ETHANE CRACKING (0.3/50.3CON)

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEANW/HYDROCARBON,

180.00

0.5211
0.1683
415.

33.28
97.53

1505.7
1644.9
1670.9
1927.8

33.98
23.7
25.48

HoWou

LB/LB

190.00

0.5449
0.1792
426.

35.84
96.24

1509.7
1646.9
1472.7
1927.86

33.42
23.44
25.34

0.0

CoIL

3143.00
943.00

0.30

200.00

0.5681
0.1898
438.

36.40
96.78

1513.8
1449.0
1674.7
1927.8

32.85
23.14
25.21

4 OF 5

CASE 2 ‘'UNIDO2'®

HASS VELOCIYY, LBS/SQFT/SEC = 15.6¢2

INSIDE DIAHETER, INCHES = 3.650

OUTSIDE DIAHETER, INCHES = 4.170

LENGTH, FEET = 60.00
210.00 220.00 230.00
0.5906 0.6125 0.6338
0.2000 0.2098 0.2193
450. 463, 477.
90.92 43.42 45.89
99.16 99.42 99.61
1518.1 1522.5 1527.0
1451.3 1653.7 1656.2
1674.8 1679.0 1661.3
1927.8 1927.8 1927.8
32.26 31.65 31.02
22.80 22.43 22.06
25.07 24.93 24.78

240.00

0.6544
0.2204
492.

48.33
99.74

1531.7
1656.8
1683.7
1927.8

30.37
21.66
2.63



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONMVERSION

PROCESS GAS TEIW
INNER HALL TEMP
OUTER METAL TEHWP
SHELLSIDE Tene

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

10-24-85 UNIDO/EIL - ETHANE CRACHING (0.3/50.3CON)

DAYS ON STREAM

HYDROCARBON FEEO, LBS/HR

DILUTION
STEAM/HYDR

240.00

0.6548%
0.2283
204,

46.33
99.74

1531.7
1531.7
1927.9
1927.8

30.37
21.65
24.63

STEAM, LBS/HR
OCARBON, LB/LB

240.50

0.6549
0.2295
204,

48.61
99.75

1827.2
1827.2
1927.9
1927.8

30.37
21.66
24.61

nH

COIL

6284.00
1886.00

0.30

241.00

0.6593
0.2307
203.

46.87
99.76

1522.8
1522.0
1927.86
1927.8

30.37
21.67
24.60

5 OF 5

CASE 2 ‘'UNIDO2°®

MASS VELOCITY, LBS/SQFT/SEC =

INSIDE DIAMETER, INCHES =

OUTSIDE DIAHETER, INCHES =

LENGTH, FEEV =
241.50 242.00 242.50
0.66818 0.6642 0.6467
0.2320 0.2334 0.23406
203. 203. 203,
49.12 49.35 49.58
99.77 99.78 99.79
1519.0 1515.3 1511.8
1519.0 1515.3 1511.8
1927.9 1927.9 1927.9
1927.8 1927.8 1927.8
30.37 30.37 30.36
21.67 21.68 21.68
24.58 24.57 24.56

——— e

6.50

8.000

8.7150
5.00

245.00

0.67%0
0.2425
202.

50.55
99.62

14946 .6
1496.6
1926.0
1927.8

30.36
21.70
24.50



LENGTH

TOTAL RES TIME
NTD AVG RES TIME
LINEAR VELOCILITY

PERCENT COMVERTED
HN-PENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEHP
OUTER HETAL TEMP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACKING (0.3/COT)

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

1188.0
1333.6
1388.2
1863.3

56.82
39.14
39.14

13.00

0.0434
0.0198
306.

0.0

COIL

§286.00
1805.80

0.30

26.00

0.0849
0.0315
319.

0.10
1.18

1245.7
1404.4
1453.4
1863.3

57.30
38.14
38.48

1 0F 5

CASE 3

39.00

0.1248
0.0395
332.

0.2%
2.87

1288.2
1435.5
1401.9
1663.3

56.50
37.61

*UNIDO3*

MASS VELOCITY, LBS/SQFY/SEC = 26.01

INSIDE DIAMETER, INCHES = 4.000
OUTSIDE DIAMETER, INCHES = 4,710
LENGTH, FEET = 179.00

52.00 65.00

0.1633 0.2004

0.0459 0.0519

344, 356.

0.54 1.03

5.90 10.74

1325.6 1357.3

1463.1 1486.4

1507.1 1528.2

1863.3 1863.3

55.67 54.81

37.07 348.52

37.65 37.22

38.08

79.00

0.23%0
0.0588
349.

l1.86
18.08

1384 .6
15064.4
1546.2
1863.3

53.86
35.92
36.75



LENGTH

TOTAL RES TIHE
HTD AVG RES TINME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
IHNER HALL TEHP
CUTER HETAL TLHP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACKHING (0.3/COT) C

DAYS ON
HYDROCARBON FEED,
DILUTION STEAN,

STEAN/HYOROCARBON,

79.00

0.2390
0.05686
369.

1.86
18.08

13684.6
15068 .4
1546.3
1863.3

53.86
35.92
36.75

STREAH
LBS/HR
LBS/HR

Le/LB

92.00

0.2737
0.0661
380.

2.92
26.48

1403.6
1520.2
1558.7
1663.3

52.946
35.36
36.34

0.0

CoIL

4206.00
1885.80

0.30

105.00

0.307%
0.0744
390.

4.24
35.64

1417.6
1530.2
15617.6
16863.3

52.03
34.79
35.94

2 OF S

ASE 3 *UNIDOS

HASS VELOCITY, LBS/SQFT/SEC = 2

INSIOE DIAHETER, INCHES =

OUTSIDE DIAMETER, IMNCHES =

LENGTH, FEET =
118.00 131.00 144 .00
0.3404 0.3723 0.4035
0.0836 0.0937 0.1043
401. 412. 423.
5.75 7.39 9.12
44.78 53.34 61.00
1427.6 1435.0 1440.6
1537.3% 1542.4 1546.1
1574.1 1576.6 1581.9
1863.3 1063.3 1663.3
51.08 50.10 49.10
34.21 33.62 33.00
35.55 35.18 34.82

6.01

4.000
4.710
79.00

158.00

0.4360
0.1161
436.

11.04
é6.12

1445.4
1549.2
1564.7
1863.3

47,99
32.32
34,44



LENGTH

TJOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER HALL TENMP
OUTER HETAL TEHP
SHELLSIDE TEnpP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -FTHANE CRACKING (0.3/COT) C

DAYS ON STREAM

HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR

STEAM/HYDR

158.00

0.4360
0.1161
434.

11.0¢
48.12

1445.4
1549.2
1584.7
1863.3

47.99
32.32
34.494

OCARBON, LB/LB
171.00

0.9654
0.1272
a49,

12.8%
73.72

1449.3
1551.7
1586 .9
1863.3

46.92
31.67
34.10

0.0

coIL

6206.00
1685.60

0.30

184.00

0.4940
0.1384
q4é62.

14.65
76.43

1452.8
1553.9
1580.9
1863.3

45.82
30.98
33.75

J3OF 5

ASE 3

HASS VELOCITY, LBS/SQFT/SEC
INSIOE DIAHETER, INCHES
OUTSIDE DIAMETYER, INCHES

197.00

0.5217
0.1495
417.

16.47
82.35

1456.1
1556.0
1590.8
1863.3

44.468
30.27
33.40

'UNIDO3’

LENGTH,
210.00

0.5485
0.1603
49z,

18.27
85.60

1459 .4
1558.0
1592.6
1863.3

43.50
29.53
33.05

4

FEET
223.00

0.5745
0.1709
510.

20.06
66.28

1462.8
1560.2
1594.¢6
1663.3

42.28
28.75
32.70

6.01

4.000
4.710
79.00

237.00

0.6014
0.1819
530.

21.97
90.63

1466 .4
1562.5
1596.7
1863.3

40.91
27.87
32.32



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEMP
OQUTER HETAL TENMS
SHELLSIDE TtHpP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACKING (0.3/COT) C

DAYS ON STREAM

HYDROCARBON FEED,
OILUTION STEAN,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

237.00

0.6014
0.1819
530.

21.97
90.63

1466 .9
1562.5
1596.8
1863.3

40.91
27.87
32.32

250.00

0.625%5
0.1916
551.

23.72
92.40

1869.9
1564.7
1598.7
1863.3

39.58
27.01
31.96

0.0

COIL

6206.00
1805.80

0.30

263.00

0.6486
0.2010
524.

25.46
93.85

1473.4
1547.1
1600.8
1863.3

3a.18
26.10
31.59

4 OF §

ASE 3 *UNIDOS®

HASS VELOCITY, LBS/SQFT/SEC = 2

INSIDE DIANETER, INCHES =2

OUTSIDE DIAHETER, INCHES =

LENGTH, FEET =
276.00 289.00 302.00
0.4707 0.6918 0.7119
0.2096 0.2161 0.2258
601, é31. 666.
271.17 28.86 30.51
95.03 95.99 96.76
1477.2 1481.1 1385.2
1569.4 1572.3 1575.1
1403.1 1605.5 1608.1
1863.3 1863.3 1863.3
36.72 35.17 33.53
25.15 24.12 23.03
31.21 30.02 30.43

6.01

4.000
4.710
79.00

316.00

0.7322
0.2334
711,

32,26
97.43

1489.9
1578.4
1611.1
1863.3

31.63
21.77
29.99



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEHP

- OUTER METAL TUHP
SHELLSIDE TEMP

PRESSURE
- HC PARTIAL PRESS
HGHTED AVG HCPP

DAYS ON STREAN

316.00

0.7322
0.2334
487.

32.28
97.43

1469.9
1489.9
1843.4
1863.3

31.43
21.76
29.99

HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAM/HYDROCARBON, LB/LB

318.73

0.7362
0.2350
é691.

32.60
97.54

1485.7
1484.7
1863.4
1863.3

31.41
21.482
29.90

0.0

COoIL

12571.99
3172.00

0.30

321.47

0.7401
0.2367
694,

32.9%0
97.64

1479.4
1479.4
1843.4
1863.3

31.19
21.48
29.83

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/COT) C

5 OF 5

ASE 3 ‘*UNIDO3!

MASS VELOCITY, LBS/SQFT/SEC =z 2

INSIDE DIAHETER, THCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
324.20 326.93 329.67
0.7441 0.7480 0.7518
0.2306 0.2406 0.2428
698. 702. 707.
33.19 33.45 33.70
97.73 97.061 97.089
1474.9 1470.8 1466.9
1474.9 1470.8 1466.9
1863.4 1863.4 1863.3
1863.3 1863.3 1863.3
30.97 30.75 30.52
21.33 2l.18 21.03
29.75 29.69 29.62

5.10

5.750
6.440
16.40

332.480

0.7557
0.2449
711.

33.93
97.95

1463.3
1463.3
1863.4
1663.3

30.30
20.68
29.56



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENY CONVERSION

PROCESS GAS T
INNER HALL TENP
OUTER MNETAL TENP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

11-19-85 UNIDO/EIL - ETHANE CRACHING (0.3/COT)

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

1188.0
1320.7
1375.9
1850.8

é1.481
40.66
40.88

10.53

0.0345
0.0150
313.

0.02
0.31

1207.2
1364.3
1416.0
16850.8

60.38
40.18
40.44

0.0

COoIL

3142.00
943.00

0.30

21.06

0.0673
0.0234
329.

0.09
1.12

1261.1
1404.6
1453.0
1850.8

59.31
39.4¢6
39.92

1 OF 5§

CASE &

HASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAMETER, INCHES
OUTSIDE DIANMETER, INCHES

31.58

0.0985
0.0290
345,

'UNIDO4

LENGTH, FE
42.11

0.1283
0.0335
361.

0.59
6.34

1351.1
1472.1
1514.5
1850.8

57.01

37.94
38.73

— e e e,

ET
52.64

0.1569
0.0379
376.

1.19
11.91

1385.5
1498.0
1537.8
1850.8

55.79
37.14
38.11

7.51

2.7150
3.460
65.60

65.80

0.1912
0.0442
394.

2.39
21.89

1417.8
1522.1
1559.5
1850.8

54.20
36.11
37.33



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER HALL TEMP
JUTER METAL TeiP
SHELLSIDE TEIW

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-65 UNIDO/EIL -~ ETHANE CRACKING (0.3/COT)

DAYS ON STREAM
HYDROCARBOtt FEED, LBS/HR
DILUTION STEAN, LBS/HR
STEAM/HYDROCARBON, LB/LB

45.80 76.33
0.1912 0.2174
0.0442 0.90501

394, 4086.
2.39 3.

21.89 31.46
1417.8 1435.9
1522.2 1535.5
1559.6 1571.¢
1850.8 1850.8

54.20 52.68

36.11 35.25

37.33 38.73

0.0

COIL

3142.00
943.00

0.30

86.85

0.2428
0.0569
422,

5.28
41.37

1448.7
1544.8
1579.9
1850.6

51.51
34.37
36.15

2 OF 5

CASE 4

'UNIDOG

HASS VELOCITY, LBS/SQFT/SEC = 27.51

INSIDE DIAHETER, INCHES = 2.750

OUTSIDE DIAMETER, IHCHES = 3.440

LENGTH, FEET = 45.80
97.38 107.91 118.449
0.2673 0.2909 0.3138
0.0643 0.0721 0.0002
437. 453. 470.
7.04 8.90 10.82
50.79 59.23 66.52
1457.8 1464 .5 1449.9
1551.4 1556.1 1559.8
1585.7 15%0.0 159%.3
16850.8 1850.8 1650.6
$0.10 48.64 47.12
33.46 32.52 31.53
35.586 35.03 34.49

131,60

0.3411
0.0904
493.

13.26
74.04

1475.7
1543.7
1596.6
1850.8

45.13%
30.24
33.63



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMF
INNER WALL TENP
CUTER METAL TLiP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-65 UNIDO/EIL - ETHANE CRACKING (0.3/COT)

DAYS ON STREAM
HYDROCARBON FEED. LBS/HR
DILUTION STEAli, LBS/HR

STEAN/HYDROCARBON,
131.60

0.3411
0.0904
4éé.

13.2¢8
74.04

1475.7
1567.7
1599.46
1850.6

45.13
30.24
33.83

LB/LB
142.13

0.3635
0.1001
475.

15.18
78.87

1449.2
1562.4
i594.9
18%0.8

44 .22
29.66
33.33

COIL

0.0
6284.00
1884.00

0.30

152.65

0.3854
0.1108
48s.

16.90
82.51

1466.2
1559.7
1592.4
1850.86

43.28
29.06
32.93

JOF §

CASE 4§

HASS VELOCITY, LBS/SQFT/SEC
INSIDE DIANETER,
OUTSIDE DIAMETER,
LENGTH,

143.18

0.4069
0.1217
497.

18.51
85.40

1445.1
15508.5
1591.5
1850.8

42.31
28.43
32.56

‘UNIDOY !

173.71

0.4278
0.1326
510.

20.03
87.75

1465.4
1556.4
1591.4
1850.8

s
INCHES =
]

=

INCHES
FEET

185.24

0.4481
0.1432
524.

21.51
89.66

1446.8
1556.8
1591.8
1650.8

40.29
27.12
31.89

26.01

4.000
4.710
65.80

197.40

0.4728
0.1560
544,

23.30
91.46

1468.5
1560.1
1592.9
1650.8

38.98
26.25
31.49



LENGTH

JOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS 6AS TEIP
IHNER WALL TENP
OUTER HETAL Tinp
SHELLSIDE Tenp

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UMIDO/EIL - ETHANE CRACKING (0.3/COT)

HYDROCARBO!
DILUTION
STEAM/HYDR

197.40

0.48728
0.1540
S49.

23.30
91.46

1448.5
1560.1
1592.7
1850.8

38.96
26.25
31.49

DAYS ON STREAM
N FEED, LBS/HR

STEAM, LBS/HR
OCARBON, LB/LB

207.92

0.4919
0.1657
561.

24.70
92.9¢

1470.7
1561.4
1594.2
1650.8

37.65
25.52
31.17

o
[~

coIL

6264.00
1886.00

0.30

2168.45

0.5103
0.1750
580.

26.07
94.06

1473.1
1563.0
1595.%
1850.8

36.70
24.76
30.85

4 OF 5

CASE 4

228.98

0.5281
0.1838
éo02,

27.42
94.98

1475.7
1544.7
1597.1
1850.8

35.50
23.97

*UNIDO4

MASS VELOCITY, LBS/SQFT/SEC = 26.01

INSIDE DIAMETER, INCHES = 4,000
OUTSIDE DIAMETER, INCHES = 4,710
LENGTH, FEET = 65.80

239.51 250.04

0.5453 0.5418

0.1921 0.1999

426, 653,

28.75 30.05

95.74 96.482

1478.6 1481.6

1566.6 1568.7

1598.8 1600.7

1850.8 1850.8

34.25 32.94

23.14 22.26

30.21 29.68

30.53

263.20

0.5814
0.2089
692,

31.45
97.10

1085.7
1571.6
16403.2
1850.8

31.19
2l.10
29.47



LENGTH

TOTAL RES TIME
HTD AV6 RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER HALL YEMP
OUTER HETAL TEIWP
SHELLSIDE TEHNP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL - ETHANE CRACHING (0.3/COT)

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LSB

263.20 245.93
0.5814 0.5854
0.2009 0.21¢c8

670. 473,
31.65 31.98
97.10 97.22
1485.7 1380.6
1405.7 1480.6
1850.6 1850.8
1850.8 1650.8
31.19 30.96
21.10 20.96
2v.47 29.30

COIL

0.0
12568.00
3772.00
0.30

268.68

0.5895
0.2129
6717.

32.28
97.33

1475.5
14175.5%
1850.8
1850.8

30.77
20.682
29.30

CASE & 'UNIDO4*
50F 5

HMASS VELOCITY, LBS/SGFT/SEC =z 25.17

INSIDE DIAMETER, INCHES = §,750

OUTSIDE DIAHETER, INCHES = 6.460

LENGTH, FEET = 16.40
271.39 274.13 276.06
0.5935 0.5975 0.6015
0.2151 0.217%4 0.21906
660, 484, 488,
32.568 32.82 33.06
97.43 917.52 97.60
1471.1 1467.1 1463.2
1471.1 1467.1 1443.2
1850.8 1650.8 1650.8
1850.6 1850.8 1850.6
30.55 30.34 30.12
20.68 20.54 20.39
29.23 29.16 29.09

279.5%9

0.4054
0.2222
é92.

33.29
97.68

15859.7
1459.7
1650.6
1850.8

29.90
20.24
29.03



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSIOM

PROCESS GAS TEMP
IHNER WALL TEMP
OUTER METAL TEMP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHAME CRACKING (0.4/C0T) C

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAIVHYDROCARBON, LB/LB

0.0 $.00
0.0 0.0282
0.0 0.0140

314, 324.

0.00 0.13

0.00 1.42
1256.0 1297.4
1481.3 1508.0
1529.5 1554.0
1942.3 1942.3

46.00 45.59
21.55 271.31
21.55 27.40

uowna

0.0

COIL

4995.00
1998.00

0.40

18.00

0.0556
0.0233
334,

0.37
3.96

1334.¢6
1532.5
1574.3
1942.3

45.18
27.07
271.24

10FS

ASE 5§ *UNIDOS®

HASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE DIAMETER, INCHES = 4,250

OUTSIDE DIAHETER, INCHES = 4.880

LENGTH, FEEY = §56.00
27.00 36.00 45.00
0.0822 0.1081 0.1333
0.0306 0.0370 0.0431
343. 352. 340.
0.78 1.43 2.35
8.06 13.95 21.52
1367.0 1394.1 1415.7
1553.8 1571.6 1565.7
1598.7 1411.9 1624.7
1942.% 1942.3 19n2.3
44.75 44.32 43.088
26.82 26.58 26.35
21.07 28.90 26.72

0.1469
0.0526
3.

4.14
34.30

1437.9
16400.0
1637.5
1942.3

43.23
26.01
26.48



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER HALL TEHP
OUTER METAL TEWP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL

DAYS ON STREAM

HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAN/HYDRI

56.00

0.1689
0.0524
371.

.14
34.30

14837.9
1400.0
16371.4
1942.3

43.23
26.01
246.48

OCARBON, LB/LB
67.00

0.1929
0.0597
378.

5.65
43.43

1468.4
1606 .6
1643.4
1942.3

42.77
25.78
26.32

0.0

COIL

4995.00
1998.00

0.40

76.00

0.2165
0.0673
385.

7.31
52.09

1456.1
1611.2
1647.4
1942.3

42.31
25.55
26.17

~ETHANE CRACKING (0.4/C0T) C

20F S

ASE §

HASS VELOCITY,

85.00

0.2397
0.0754
391.

9.07
59.94

1461.8
1414.5
1650.3
1942.3

41.84
25.32
26.02

'UNIDOS

94.00

0.2625
0.0038
398.

10.90
66.82

1466 .3
1616.9
1652.6
19492.3

41.36
25.08
25,08

LBS/SQFT/SEC

INSIDE DIAMETER, INCHES
QUT3IDE DIAHETER, INCHES
LENGTH, FEET

1

103.00

0.2849
0.0925%
405.

12.77
12.72

1470.0
1618.9
1654.2
1942.3

40.00
24.84
25.75

9.72

4.250
4.860
58.00

116.00

0.3147
0.1053
415.

15.51
79.64

1874.6
1421.2
1656.4
1942.3

40.148
24.48
25.55




— ——— o am—— -nm—
11-19-85 UNIDO/EIL -ETHANE CRACKING (0.4/COT) C

LENGTH

TOTAL RES VIHE
WTO AVG RES YIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INHER HALL TLIWP
QUTER METAL TEMP
SHELLSIDE TYEWP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPH

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUYIONH STEAW, LBS/HR

STEAH/HYDROCARBON, LB/LB
116.00 125.00
0.3147 0.3382
0.1053 0.1142

Q15. 422.
15.51 17.41
79.64 83.48

1473 .6 1477.5
1421.2 1622.4
1656 .4 1657.7
1942.3 1942.3
40.14 39.46
24.48 24.22
25.5% 25.42

0.0

COIL

4995.00
199&.00

0.40

134.00

0.3593
0.1232
430.

19.31
86 .64

1480.3
1623.9
1658.9
1942.3

319.14
23.95
25.29

3 0F 5

ASE S5 ‘UNIDOS!
MASS VELOCITY, LBS/SQFT/SEC =z 19.72
IHSIDE DIAMETER, INCHES = 4.250
OUTSIDE DIAMETER, INCHES = 4.860
LENGTH, FEET = 56.00
143.00 152.00 161.00
0.3800 0.4004 0.4204
0.1321 0.1409 0.1494
438. a4é. 455.
21.21 23.10 24.99
89.25 91.38 93.11
14683.0 1485.7 1488.5
1625.2 1626.6 1627.9
16460.0 1661.3 1662.4
1942.3 1942.3 1942.3 .
18.61 38.07 37.53
23.68 23.40 23.11
25.15 25.02 24.89

174.00

0.4486
0.1619
468.

27.649
95.05

1492.5
1630.0
1664.5
1942.3

3. N
22.47
24.49



11-19-85 UNIOO/EIL -ETHANE CRACKING (0.4/COT) CASE § *UNIDOS! =

I COIL. Q OF §

DAYS Ot STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 19.72 -
HYDROCARBON FEED, LBS/HR = 4995.00 INSIDE DIAHETER, INCHES = 4.250
DILUTION SYEAM, LBS/HR = 1998.00 OUTSIDE DIAHETER, INCHES = 4.880
STEAH/HYDROCARBON, LB/LB = 0.40 LENGTH, FEET = 56.00
-
LENGTH 174.00 183.00 192.00 201.00 210.00 219.00 232.00
TOTAL RES TIME 0.4486 0.4676 0.4862 0.5045 0.5223 0.53%98 0.5643
HTD AVG RES TIME 0.1419 0.1702 0.1784 0.1863 0.1941 0.2017 0.2122 -
Y LINEAR VELOCITY 468. 478. 468. 498. 510. 522. 541.
PERCENT CONHVERTED 27.59 29.54 31.39 335.22 35.04 3é.84 39.42
N-PENT COHVERSION 95.0S8 96.09 96.92 97.58 98.11 98.53 98.98
PROCESS GAS TEMP 1492.5 1495.3 1498.2 1501.2 1504.2 1507.3 1511.9
THHER HALL TEHP 1630.0 1631.5 1633.0 1634.6 1636.3 - 1638.0 1640.7
OQUTER METAL TYEIWP 1644.5 1645.8 1467.1 1668.6 1670.1 1671.6 1674.1
SHELLSIDE TEHP 1942.3 1942.3 1942 } 1942.3 1942.3 1942.3 1942.3
PRESSURE 3.1 36.13 35.¢: 34.93 34.31 33.47 32.72
HC PARTIAL PRESS 22.487 22.35 22.\ 21.69 21.35 20.99 20.44
HGHTED AVG HCPP 24.69 24.55 24.41 24.27 24.13 23.98 23.77




11-19-85 UNIDO/EIL -ETHANE CRACKING (0.4/COT) C

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAH/HYDROCARBON, LB/LB

LENGTH 232.00

TOTAL RES TIME 0.5643
HTD AVG RES TIME 0.2122
LINEAR VELOCITY s5al.
PERCENT CONVERTED 39.42
N-PENT COHVERSION 98.98
PROCESS GAS TEWP 1511.9
INNER HALL Teup 1640.7
OUTER METAL Ttuw 1674.1
SHELLSIDE TEHF 1942.3
PRESSURE 32.72

HC PARTIAL PRESS 20.44
HGHTED AVG HCPP 23. 117

241.n0

J0.5807
0.2192
555.

41.18
99.22

1515.2
1642.6
1675.8
1942.3

32.03
20.05
23.61

0.0

coIL

70995.00
1998.00

0.40

250.00

0.5967
0.2260
570.

42.93
99.40

1516.6
1644.6
1677.7
1942.3

31.33
19.65
23.4¢6

5 OF §

ASE 5 *UNIDOS*
MASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE OTAMETER, INCHES = 4.250

OUTSIDE DIAMETER, INCHES = 4.860

LENGTH, FEET = 58.00
259.00 266.00 277.00 290.00
0.6122 0.6274 0.6420 0.6824
0.2326 0.2389 0.2449 0.2532
586. 404, 623. 454.
44 .66 46.37 48.08 50.46
99.54 99.45 99.74 99.63
1522.1 1525.7 1529.4 1535.0
1646.7 l1646.6 1651.1 1654.6
1679.5 1681.6 1683.5 1686.7
1942.3 1942.3 1942.3 1942.3
30.60 29.65 29.08 27.90
19.22 18.78 18.32 17.62
23.30 23.14 22.98 22.74




LENGTH

TOTAL RES TIME
KRTD AVG RES TINME
LIMEAR VELOCITY

PCRCENT CONVERTED
N-PENT CONVERSION

+ROCESS GAS TEMP
INMER RALL TEHP
OUTER METAL TENP
SHELLSIDE TENe

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL-ETHANE CRACKING ( 0.3/59.89C0OH)

DAYS ON
HYDROCARBOH FEED,
DILUTION STEAH,
STEAIYHYDROCARBON,

STREAH
LBS/HR
LBS/HR

LB/LB

9.00

0.0287
0.0140
320.

0.14
1.582

1303.4
1544.0
1594.5
2009.6

44.42
27.82
27.91

0.0

COoIL

4995.00
1998.00

0.40

18.00

0.0564
0.0228
330.

0.42
4.47

1345.7
1571.0
1621.0
2009.6

46.01
27.59
27.76

10F 5

ey o - . - ]

*UNI1DO6

MASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE DIAMETER, INCHES = #4.250

OUTSIDE DIANETER, INCHES = &.880

LENGTH, FEET = 56.00
27.00 346.00 45.00
0.0832 0.1092 0.1346
0.0297 0.0358 0.0420
341. 350. 3159,
0.94 1.78 2.99
9.46 16.682 26.15
1381.9 1411.2 1433.5
1594.2 1612.9 1626.9
1641.9 1650.8 16471.2
2009.6 2009.6 2009.6
45.58 45.15 94,71
27.36 27.15 26.95
27.59 27.42 21.26

56.00

0.1703
0.0517
370.

5.30
41.19

1455.0
1640.1
1665.1
2009.6

44.07
26.48
27.06



LENGTH

TOTAL RES TItHc
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS GAS TEINP
INHER HALL TP
OUTER METAL TEUHP
SHELLSIDE TE1P

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL-ETHANE

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAN, LBS/HR
STEAM/HYDROCAREON, LB/LB

58.00

0.1703
0.0517
3720.

5.30
41.19

1455.0
1640.1
1483.1
2009.6

48.07
26.48
27.06

47.00

0.1943
0.0593
378.

7.19
51.27

1444.6
1645.7
1480.1
2009.46

43.61
26.49
¢6.93

CRACKING ( 0.3/59.89CON)

COIL

4995.00
1998.00

0.40

74.00

0.2179
0.0473
366.

9.24
60.34

1471.5
1649.5
1691.4
2009.6

43.15
26.31
264.81

2 0OF S5

‘UNIDOQS '
MASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE DIAMETER, INCHES = 4.250

OUTSIDE DIAHMETER, INCHES = 4.860

LLENGTH, FEET = 58.00
85.00 94.00 103.00
0.2410 0.2636 0.2858
0.0758 0.0846 0.0935
394. 4o1. 409.
11.38 13.57 15.78
68.13 14.64 19.97
1474.8 1481.1 1484.8
1652.2 1654.2 1655.9
1693.7 1695.7 1697.1
2009.6 2009.6 2009.6
42.68 42.20 41.71
26.13 25.93 25.73
26.70 26.59 26 .48

116.00

0.3171
0.1065
q4z2.

19.00
85.92

1489.7
1658.1
1699.1 -
2009.6

40.9%
25.42 -
26.33



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

FERCENT CONVERTED
N-PENT COHVERSION

PROCESS GAS TEMP
INNER HALL TEWP
QUTER HETAL TEHP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL-ETHANE CRACKING ( 0.3/59.89CON)

DAYS ON STREAM

HYODROCARBON FEEO,
DILUTION STEAM,

LBS/HR
LBS/HR

STEAH/HYDROCARBON, LB/LB

116.00

0.3171
0.1045
422.

19.00
85.92

1469.7
1658.1
1499.2
2009.6

40.98
25.42
26.33

125.00

0.3382
0.1155
430.

21.22
89.05

1493.0
1659.6
1700.4
2009.6

40.448
25.20
28.22

CoIL

4995.00
1998.00

0.40

134.00

0.3569
0.1244
439.

23.44
91.53

1496.2
1661.0
1701.8
2009.6

39.94
24.94
26.11

3 0F 5

'UNIDOG

MASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE DIAMETER, INCHES = 4.250

OUTSIDE DIAMETER, INCHES = 4.880

LENGTH, FEET = 58.00
143.00 152.00 161.00
0.3791 0.3990 0.4184
0.1332 0.1418 0.1503
449. 459. 469.
25.45 27.84 30.02
93.48 95.01 96.21
1499.5 1502.7 1506.1
1662.5 l644.1 1665.7
1703.1 1704.6 1705.9
2009.6 2009.6 2009.6
39.40 36.64 38.27
24.71 24.4% 24.18
26.00 25.89 25.77

176.00

0.4456
0.1421
485,

33.15
97.47

1511.1
1668.2
1708.2
2009.6

37.43
23.76
25.40



LENGTH

TOTAL RES TIHE
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT COHVERTED
N-PENT COHVERSION

PROCESS 6AS TEHP
INHER WALL TEIP
OQUTER NMETAL TEIWP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE

DAYS ON
HYDROCARBON FEED,
DILUTION STEAH,
STEAN/HYDROCARBON,

174.00

0.4458
0.1621
485.

33.15
97.47

1511.1
1668.2
1708.2
2009.6

37.43
23.76
25.60

STREAH
LBS/HR
LBS/HR

LB/LB

183.00

0.4639
0.1701
497.

35.30
98.11

1514.6
1670.0
1709.6
2009.6

36.83
23.45
25.48

CRACKING (

0.0

COIL

4995.00
1998.00

0.40

192.00

0.4818
0.1779
509.

37.42
96.59

1516.2
1671.9
1711.6
2009.6

4 OF 5

0.3/59.89C0NH)

HASS VELOCITY,
INSIDE DIAMETER,
OUTSIDE DIAMETER, INCHES
FEET

201.00

0.4993
0.1854
522.

39.54
96.96

1521.9
1673.8
1713.3
2009.6

35.57
22.80
25.22

‘UNIDOS !

LENGTH,
210.00

0.5163
0.1927
536.

41.63
99.23

15258.7
1675.9
1715.3
2009.6

34.91
22.44
25.09

LBS/SQFT/SEC
INCHES

219.00

0.5328
0.1998
551.

43.70
99.44

1529.6
1678.1
1717.1
2009.6

3n.26
22.08
24.96

19.72

4.250
4.660
58.00

232.00

0.5560
0.2096
574.

46.66
99.65

1535.5
1481.4
1720.2
2009.6

33.22
21.51
24.76



LENGTH

TOTAL RES TIME
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEHWP
INMER WALL TENMP
OUTER HETAL TEMP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL-ETHANE

DAYS ON STREAM
HYDROCARBON FEED., LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

232.00

0.5560
0.2096
574.

06 .66
99.65

1535.5
1661.4
1720.2
2009.8

33.22
21.51
24.76

241.00

0.5714
0.2160
591.

48.68
99.75

1539.7
1463.8
1722.4
2009.6

32.49
21.10
24.61

CRACKING { 0.3/59.89CON)

0.0

COIL

4995.00
1998.00

0.40

250.00

0.5664
0.2223
609.

50.67
99.82

1544.0
1686.3
1724.6
2009.6

31.74
20.46
24.46

50F 5

'UNIDOS
MASS VELOCITY, LBS/SQFT/SEC = 19.72

INSIDE DIAHETER, INCHES = 4.250

OUTSIDE DIAMETER, INCHES = 4.880

LENGTH, FEET = 56.00
259.00 2668.00 277.00
0.6009 0.6150 0.6286
0.2282 0.2339 0.2394
630. é651. 675.
52.64 54.59 56.50
99.87 99.91 99.94
1548.5 1553.1 1557.9
1669.0 1491.8 1694.7
1727.1 1729.6 1732.3
2009.6 2009.6 2009.6
30.95 30.14 29.29
20.21 19.73 19.22
24.31 24.16 24.00

290.00

0.6473
0.2467
714,

59.21
99.96

1565.1

1699.2 ‘
1736.3 -
2009.6

27.99

18.44 -
23.76




LENGTH

TOTAL RES TIME
HT0 AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER RALL TEMP
OQUTER HETAL TEMNP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/70.0 CON) CASE

DAYS ON STREAM
HYOROCARBON FEED, LBS/HR
OILUTION STEAM, LBS/HR
STEAI/HYDROCARBON, LB/LB

0.0

1148.0
1558.0
1648.2
2191.3

a3.81
29.17
29.17

7.7

0.0265
0.0111
298.

0.0

COIL

4521.00
1356.30

0.30

15.41

0.0517
0.0147
313.

G.09
1.12

1283.7
1632.3
1714.3
2191.3

43.10
28.70
28.84

1 0OF §

7 *UNIDO?*
HASS VELOCITY, LBS/SQFT/SEC = 18.71

INSIOE DIAMETER, INCHES = 4.000

OUTSIDE DIAHETER, INCHES = 4.710

LENGTH, FEET = u8.16
23.12 30.82 36.53
0.0758 0.0990 0.1213
9.0202 0.0232 0.0266

328. 339. 351.

0.30 0.79 1.7%

3.32 8.05 16.28
1342.7 1393.5 1434.0
1666.0 1695.5 1719.0
1744 .2 1770.0 1790.5
2191.3 2191.3 2191.3

42.72 42.34 41.95
28.46 28.24 26.03
28.64 28.45 28.27

88.16

0.1583
0.0319
365.

3.74
30.91

1468.9
1738.8
1607.7
2191.3

41.45
27.682
28.08



LENGTH

TOTAL RES TIME
RTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER RALL TENP
OUTER HETAL TEHP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

st -

DAYS ON STREAM

HYOROCARBON FEED,
DILUTION STEAHN, LBS/HR
STEAHM/HYDROCARBON, LB/LB

48.14

0.1403
0.0319
345.

3.78
30.91

1468.9
1738.8
1807.8
2191.3

41.485
27.82
28.08

LBS/HR

55.687

0.1691
0.0373
375.

5.91
43.91

1486.3
1748.1
1815.7
2191.3

41.05
27.67
21.95

——

COoIL

4521.00
1354.30

0.30

63.57

0.1694
0.0435
385.

8.43
£6.068

1497.8
1753.5
1820.5
2191.3

40.64
27.53
27.85

———

2 OF 5

— gy

Sna————

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/70.0 CON) CASE 7 'UNIDO7:

MASS VELOCITY, L8S/SQFT/SEC » 16.71

INSIOt DIAME.ER, INCHES = 4.000

OUTSIOE DIAMETER, INCHES = 4,710

LENGTH, FEET = 48.16
71.28 78.96 86.69
0.2092 0.2284 0.2472
0.0504 0.0577 0.0652
395. 405, 41s.
11.14 13.95 16.81
66.41 74.75 81.24
1505.2 1511.0 1516.0
1786.8 1759.0 1760.6
1823.3 1825.1 1826.6
2191.3 2191.3 2191.3
40.22 39.60 39.3¢8
27.40 27.25 27.09
21.75 27.66 27.58

96.32

0.2701
0.0746
420.

20.40
87.29

1521.6
1762.4
1e28.2
2191.3

38.79
26.87
27.47



LENGTH

TOTAL RES TIHE
HTD AVG RES TYIME
LINEAR VELOCITY

PERCENTY CONVERTED
N-PENT CONVERSI1OH

PROCESS GAS TEIW
INNER WALL TEIWP
OUTER METYAL TEMP
SHELLSIDE TEHr

PRESSURE
HC PARTIAL PRESS
HGHYED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACKING (0.3/70.0 CON) CASE 7 °*UNIDO7*

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR

DILUTION STEAM,

LBS/HR

STEAM/HYDROCARBON, LB/LB

948.32

0.2701
0.0744
q28.

20.40
87.29

1521.6
1742.8%
16268.2
2191.3

38.79
26.87
27.47

104.03

0.2679
0.0822
439.

23.27
90.78

1526.0
1763.9
1629.4
2191.3

36.33
26.48
27.39

0.0

COIL

4521.00
1356.30

0.30

111.73

0.3052
0.0696
451.

26.13
93.38

1530.4
1265.3
1630.7
2191.3

37.85
26.48
27.30

30F S

HASS VELOCITY,

119.44

0.3220
0.0949
463.

28.98
95.30

1534.9
1766.9
1832.1
2191.3

37.36
26.26
27.21

LEHGTH,
127.14

0.3384
0.1040
475.

31.81
96.69

1539.4
1768.6
1833.5
2191.3

36.685
26.02
27.11

LBS/SQFT/SEC
INSIDE DIAMETYER, INCHES
OUTSIDE OIAMETER, INCHES

16.71
4.000
4.710
48.16

FEET
134.85

0.354%
0.1109
489.

34.43
97.70

1544.1
1770.4
1835.1
2191.3

36.33
25.76
27.01

144.48

0.3738
0.1193
506.

38.12
98.56

1550.1
1772.9
1637.3
2191.3

35.45
25.41
26.66



LENGTH

TOTAL RES TIME
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEWP
IHNNER HWALL TEMP
OUTER HETAL TEP
SHELLSIDE TEHNP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-65 UNIDO/ETL -ETHANE

DAYS ON STREAM

HYDROCARBON FEED, LBS/HR =
DILUTION STEAM, LBS/HR =
STEAH/HYDROCARBON, LB/LB =
144.48 152.18
0.37238 0.3688
0.1193 0.1257
506. 520.
38.12 40.89
98.56 99.03
1550.1 1555.0
1772.9 12715.0
1837.3 1839.1
2191.3 2191.3
35.45 35.09
25.41 25.12
26.88 26.717

CRACKING (0.3/70.0 CON) CASE 7 'UNIDOY!
CoIL 4 OF 5
0.0 MASS VELOCITY, LBS/SQFT/SEC = 1)
4521.00 INSIDE DIAHETER, INCHES =
1354.30 OUTSIDE DIAHETER, INCHES =
0.30 LEHGYH, FEET =
159.89 147.60 175.30 183.01
0.4034 0.417¢ 0.4313 0.44aé
0.1320 0.1380 0.1438 0.1494
536. 552. 569. 568.
43.63 4é6.35 49.04 51.70
99.35 99.57 99.72 99.82
1560.2 1565.4 1570.9 1574.5
1771.3 17719.7 1782.3 1785.1
1841.3 1843.4 1845.9 1846.3
2191.3 2191.3 2191.3 2191.3
34.51 33.92 33.30 32.466
24.80 24.47 24.11 23.713
26.68 26.54 26.41 26.28

6.Nn

4.000
4.710
48.16

192.64

0.4607
0.156).
é12.

54.98
99.90

1583.9
1788.9
1851.5
2191.3

31.82
23.22
26.12



LENGTH

TOTAL RES TIME
HTO AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEHP
INNER WALL TEMP
OUTER METAL TENP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

DAYS ON STREAM

192.64

0.4607
0.1561
é12.

54.98
99.90

1583.9
1788.9
1851.6
2191.3

31.82
23.22
26.12

HYDROCARBON FEED, LBS/HR
DILUTION STEAHM, LBS/HR
STEAM/HYDROCARBON,

LesLs
200.34

0.4730
0.1612
634,

57.87
99.94

1590.1
1792.1
1854.5
2191.3

31.13
22.719
25.98

COIL

4521.00
1356.30

0.30

208.05

0.4850
0.1661
é57.

60.12
99.96

1596.5
1795.6
1857.4
2191.3

30.40
22.33
25.83

11-19-85 UNIDO/EIL -ETHANE CRACKING (0.3/70.0 CON)

S OF §

CASE 7 °*UNIDO?*

HASS VELOCITY, LBS/SQFT,SEC = 1

INSIDE OIAMETER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
215.76 223.46 231.17
0.4945 0.5076 0.5183
0.1707 0.1751 0.1794
é8}. i086. 1386.
62.42 45.09 47.50
99.96 99.99 99.99
1603.2 1810.2 1617.5
1799.3 1803.2 1807.4
1860.6 1843.9 1667.6
2191.3 2191.3 2191.3
29.6% 26.86 28.03
21.684 21.32 20.77
25.68 25.52 25.35

8.71

4.000
4.710
48.16



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSIOH

PROCESS GAS YEHP
INHER HWALL TEHMP
OUTER METAL TENP
SHELLSIDE TEnpP

PRESSURE
HC PARTIAL PRLESS
FIGHTED AVG HCPP

11-19-85 UNIDO/EIL

DAYS ON
HYDROCARBON FEED,
DILUTION 3STEAM,
STEAN/HYDROCARBON,

0.0

1112.0
1516.9
1599.1
2120.4

42.07
26.00
28.00

STREAM
LBS/HR
LBS/HR

Le/LB

8.09

0.0304
0.0116é
275.

0.02
0.21

1206.1
1564.7
l643.46
2120.4

Q1.68
27.74
27.82

0.0

COoIL

2443.00
798.90

0.30

14.18

0.0588
0.0162
292.

0.10
1.16

1290.9
1614.2
1665.9
2120.4

41.27
27.47
27.61

~ETHANE CRACHING (0.3/60 CONICASE 8

HASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAMETER, INCHES
QUTSIDE DIAMETER, INCHES

24.26

0.065%8
0.0193
308.

0.40
q9.32

1364.9
1656.6
1723.5
2120.4%

40.85
27.20
271.37

*UNIDO6' 0

LENGTH,
32.35

0.1114
0.0225
322.

l.24
11.96

1424.2
1691.1
1753.7
2120.4

40.41
26.95
27.16

1

unuu

FEET
40.48

0.1340
0.0268
335.

2.92
25.09

1465.4
1714.9
1774.4
2120.9

39.96
28.74
26.97

6.69

3.250
3.960
50.55

50.55

0.1656
0.0343
349.

6.19
45,16

1495.1
1731.0
17688.3
2120.4

39.39
26.52
26.78

sv—




LENGTH

TOTAL RES TIME
HTD AVG RES TINME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEHP
INNER HALL TEHP
OQUTER HETAL TENP
SHELLSIOE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHAME CRACHING (0.3/60 CONICASE 6

DAYS ON STREAM

HYDROCARBOM FEED,
DILUTION STEAM,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

50.55

0.1654
0.0343
349.

6.19
45.16

1695.1
1731.0
1768.4
2120.4

39.39
26.52
26.78

58.64

0.1084
0.0416
360.

9.91
59.684

1507.7
1737.1
1793.4
2120.4

38.93
26.36
26.66

0.0

roIL

2663.00
196.90

0.30

66.73

0.2105
0.0497
In.

12.67
71.54

1515.8
1740.5
1796.5
2120.4

38.45
26.19
26.56

2 OF §

MASS VELOCITY,

74.81

0.2320
0.0563
3s8l.

16.42
80.27

1522.1
1742.8
1798.5
2120.4

37.9¢6
26.01
26.46

*UNIDOB'0

LEHGTH,
82.90

0.2529
0.0670
393.

20.01
86.55

1527.6
1744.7
1800.2
2120.4

37.45
25.602
26.36

LBS/SQFT/SEC
INSIDE DIAMETER, INCHES
QUTSIDE DIAHETER, INCHES

1

uan

FEET
90.99%

0.2732
0.07256
404,

23.59
90.97

1532.9
1746.5
1801.7
2120.8

36.93
25.60
26.26

6.69

3.250
3.960
50.55

101.10

0.2977
0.0863
420.

26.04
94.63

1539.5
1746.9
1803.9
2120.4

36.25
25.30
26.13



LENGTH

TOTAL RES YIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT COMVERSION

PROCESS 645 TEWP
INNER HALL TEHP
GUTER NMETAI TENP
SHELt.SIDE TEHP

PRESSURE
HC PARTIAL PRESS
NGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHAME CRACKING (0.3/60 COMICASE &

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

101.10 109.17
0.2977 0.3160
0.0863 0.0952

433. Qq: .
28.04 31.14
94.43 94.33
1539.5 1531.7
1744.5 1740.3
1800.6 1795.2
2120.4 2120.4
36.25 35.85
°5.30 25.14
26.13 26.04

0.0

CoIL

5326 .00
1597.80

0.30

117.27

0.3340
0.1048
455,

33.68
97.42

1529.86
1738.0
1793.4
2120.4

35.45
24.96
25.94

30F S5

*UNIDOG: 0
HASS VELOCITY, LB3/SQFT/SEC = 17.41

INSIDE DIAMETER, INCHES = &.500

OUTSIDE DIAMETER, INCHES = §.210

LENGTH, FEET = 50.55
125.36 133.45 141.54
0.351¢6 0.3668 0.3057
0.1144 0.1238 0.1330
ae4., 41s. 4e4.
36.45 36.93 41.35
96.18 98.71 99.09
1530.7 1533.1 1534.4
1737.6 1738.3 1739.5
1792.9 1793.6 1794.5
2120.4 2120.4 2120.4%
35.03 349.60 34.16
24.75 24 .53 24.30
25.88 25.80 25.712

151.465

0.6062
0.1439
500.

44.32
99.42

1541.1
1741.5
1796.5
2120.4

33.59
23.99
25.62

e g



e

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/640 CONICASE 8 *UNIDOG 0

COIL 4 OF 5

DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 17.41

HYDROCARBON FEED, LBS/HR = 5326.00 INSIDE DIAMETER, IHCHES = 4.500

DILUTION STEAK, LBS/HR = 1597.60 OUTSIDE OIAMETER, INCHES = 5.210

STEAN/HYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 50.55
LENGTH 151.65 159.74 1647.82 175.91 184.00 192.09 202.20
TOTAL RES TIMF 0.48062 0.4222 0.4378 0.4530 0.4676 0.4823 0.4998
HYD AVG RES TINME 0.1439 0.1523 0.1604 0.1681 0.1255 0.1827 0.1912
LINEAR VELOCITY 500. s1z2. 525. 538. 552. 566. 586.
PERCENT CONVERTED 44 .32 44 .68 46.97 51.268 53.52 55.7¢ 58.53
N-PENT CONVERSION 99.42 99.60 99.73 99.861 99.80 99.92 99.95
PROCESS GAS TEMP 1541.1 1585.2 1549.5 1554.0 1556.7 1563.6 1569.9
INNER HALL TEMP 1741.5 1743.3 1745.4 1747.6 1750.0 1752.5 1755.8
OUTER METAL Teup 1796.4 1798.0 1799.7 1801.7 16803.8 1806.1 1809.1
SHELLSIDE TEMP 2120.4 2120.48 2120.4 2120.4 2120.4 2120.4 2120.4
PRESSURE 33.59 33.12 32.64 32.14 31.64 3l.11 30.43
HC PARTIAL PRESS 23.99 23.713 23.45 23.14 22.846 22.59 22.13
HWGHTED AVG HCPP 25.62 25.53 25.43 25.34 25.24 25.14 25.01



11-19-85 UNIDO/EIL -ETHANE CRACKING (0.3/60 COMICASE 6 ‘UNIDOG ' 0

coIL S OF §

DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 14.39 -

HYDROCARBON FEED, LBS/HR = 10652.00 INSIDE DIAMETER, INCHES = 7.000

DILUTION STEAH, LBS/HR = 3195.60 OUTSIDE DIAMETER, INCHES = 7.710

STEAM/HYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 6.56
LENGTH 202.20 202.65 203.51 204.17 204.82 205.408 208.76
TOTAL RES TIME 0.4%98 0.5012 0.5025 0.5039 0.5053 0.50684 0.5134
HTD AVG RES TIME 0.1912 0.1919 0.1926 0.1933 0.1941 0.1949 0.1991
LINEAR VELOCITY }63. 483. 483. qe3. 4es. 4ez. 4e8z2.
PERCENT CONVERTED 58.53 56.74 $6.94 59.13 59.31 59.49 60.28
N-PENT CONVERSION 99.95 99.95 99.96 99.96 99.96 99.96 99.97
PROCESS GAS TENP 1569.9 1566.6 1563.4 1560.4 1557.5% 1554.0 1542.5
INNER HALL TEMP 1569.9 1566.6 1563.4 1560.4 1557.5 1554.8 1542.5
OUTER HETAL TEHP 2120.5 2120 5 2120.5 2120.5 2120.5% 2120.5 2120.5
SHELLSIDE TENP 2120.4 212c.4 2120.4 2120.4 2120.4 2120.4 2120.4
PRESSURE 30.43 30.42 30.40 30.39 30.37 30.34 30.28
HC PARTIAL PRESS 22.13 22.12 22.11 22.11 22.10 22.10 22.06
HGHTED AVG HCPP 25.01 25.00 24.99 24.986 24.97 24.946 24.92



11-19-85 UNIDO/EIL -ETHAHE CRACHING (0.3/645.34C0H) CASE 9 ‘'UNIDO9°O

CoIL 1 0F S5

DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SOFT/SEC = 9.46

HYDROCARBON FEED, LBS/HR = 1284.50 INSIDE OTAMETER, INCHES = 3.000

DILUTION STEAM, LBS/HR = 386.00 OUTSIDE DIAMETER, I{ICHES = 3.500

STEAM/HYDROCARBON, tB/LB = 0.30 LENGTH, FEET = 32.00
- LENGTH 0.0 5.12 10.2% 15.34 20.48 25.60 32.00
JOTAL RES VIME 0.0 0.0259 0.0507 0.0746 0.0977 0.1202 0.1a76
HTD AVG RES TIMNE 0.0 0.0109 0.0168 0.0215 0.0245 0.0328 0.0417
LINEAR VELOCITY 193. 202. 211. 218. 2es. 230. 237,
PERCENT CONVERTED 0.00 0.12 0.52 1.49 3.26 5.7 9.61
H-FENT CONVERSION 0.00 1.38 5.38 13.99 27.4l1 82.92 60.59
PROCESS GAS THIW® 1238.0 1314.1 1383.2 1435.8 1471.49 1493.0 1507.8
IMNER HALL TEIWP 18646.3 1700.8 1731.6 1756.0 1772.3 1761.6 1787.1
OUTER HETAL TENIWP 1709.7 1791.2 1789.3 1791.3 1806.0 1814.3 1819.2
SHELLSIDE TEHP 2088.2 2088.2 2088.2 20688.2 2088.2 20688.2 2088.2
o PRESSURE 39.44 353.34 34.21 35.08 33.96 33.83 33.67
> PARTIAL PRESS 22.94 22.87 22.80 22.76 22.76 22.78 22.84
' GHTED AVG HCPP 22.94 22.89 22.684 22.80 ez.1n ee. 1 22.79



LENGTH

TOTAL RES TINE
HWTD AVG RES TIME
LINEAR VELOCITY

"PERCENT CONVERTED
H-PENT COHVERSION

PROCESS 6AS TEHP
THHER HALL TEIw
OQUTER HETAL TEIP
SHELLSIDE TEtP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/65.34C0H)

DAYS ON
HYDROCARBON FEED.
DILUTION STEAiY,
STEAN/HYDROCARBOH,

32.00

0.1476
0.0417
269.

9.61
60.59

1507.8
1774.46
1807.7
2088.2

33.67
c2.84
22.79

STREAH
LBS/HR
LBS/HR

LB/LB

37.12

0.1845
0.0495
212.

12.33
69.97

1504.7
1711.7
1805.1
2088.2

33.55
22.87
22.80

0.0

COIL

2573.00
7712.00

0.30

42.24

0.1851
0.0582
276.

14.89
16.92

1504.5
1770.4
1603.9
2088.2

33.44
22.90
22.82

2 0F S

CASE 9 'UNIDO9*O

MASS VELOCITY, LBS/SQFT/SEC = 10.75

INSIDE DYAHETER, INCHES = 3.980

OUTSIDE DIAMETER, INCHES = &.490

LENGTH, FEET = 32.00
47.36 52.48 571.40
0.203¢ 0.2217 0.2397
0.0671 0.0760 0.0849
280. 284, 288.
17.35 19.77 22.14
8z.24 84.36 89.57
1505.8 1507.86 1510.3
1769.9 1749.9 17170.2
1603.5 1803.5 1803.8
2088.2 2088.2 206e8.2
33.32 33.20 33.07
22.92 22.93 22.93
22.83 e2.84 22.685

64.00

0.2617
0.0957
293.

25.12
92.60

1513.8
1770.7
1804.3
2088.2

32.92
22.93
22.86

-




LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT COHVERTED
H-PENT COHVERSION

PROCESS GAS TEIW
IHHER RALL TYEIWP
OUTER HMETAL TEUP
SHELLSIDE TEIP

PRESSURE
HC PARTIAL PRESS
HGUTED AVG HCPP

11-19-65 UNIDO/EIL -~-ETHAHE CRACKING (0.3/65.34COH)

DAYS ON STREAN
HYDROCARBONW FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAH/HYOROCARBON, LB/LB

64.00 71.68
0.2617 0.2043
0.0957 0.1074

3%6. 342.

kS 12 27.98

92.60 94.74
1513.8 1508.7
1757.4 1753.5%
1791.9 173&.1
2068.2 2088.2

32.92 32.74%

22.93 22.92

22.86 22.87

(LI I [}

0.0

cofL

5146.00
1544 .00

0.30

79.3¢6

0.3064
0.119¢6
347,

30.60
96.23

1507.6
1751.9
1766.9
2088.2

32.568
2.88
22.87

3 0F 5

CASE 9 'UNIDO9'0

HASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DIAHETER, INCHES =

OQUTS1DE DIAMETER, INCHES =

LEUGTH, FEEY =
87.04 94.72 102.40
0.3286 0.3502 0.3714
0.1318 0.1437 0.1553
352. 358. 364.
33.09 35.52 37.90
91.27 98.03 98.59
1508.9 1511.1 1514.0
1751.5 1751.7 1152.8
1786.6 1786.8 1787.3
20088.2 2008.2 20668.2
32.38 32.20 32.01
22.84 22.1719 22.74%
22.87 22.87 22.86

2.491

5.240
5.750
46.00

—

112.00

0.3976
0.1494
n.

80.84
99.08

1518.0
1753.6
1788.4
2086.2

31.77
22.66
22.85

e— ——— — L]




LENGTH

TOTAL RES TIME
HTD AVG RES TINHE
LINEAR VELOCITY

PERCENT CONVERYED
H-PENT COHVERSION

PROCESS GAS TEWP
IHNER RALL TEMP
OUTER NETA TEWP
SHELLSIDE TEIWP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-19-85 UNIDO/EIL -ETHANE CRACHING (0.3/65.34C0N}

DAYS ON STREAM
LBS/HR
LBS/HR
L8/LB

HYDROCARBON FEED,
DILUTION STEAN,
STEAN/HYDROCARBON,

112.00

0.397¢6
0.16%94
3.

40.84
99.08

1518.0
1753.6
1788.4
2088.2

31.77
22.466
22.65

[T I T ]

119.68

0.4181
0.1803
.

43.17
99.35

1521.5
1754.8
1789.¢6
2088.2

31.57
22.59
22.684

coIL

5146 .00
1544 .00

0.30

127.34

0.4383
0.1%08
383.

45.47
99.55

1525.1
1756.0
1790.8
2088.2

31.37
22.52
22.82

4 GF 5

CASE 9 '\RiIDO9°'0
HASS VELOCITY, LBS/SQFT/SEC = 12.41
INSIOE DIAMETER, INCHES = §.240
OUTSIDE OTAMETER, INMCHES = §5.750
LENGTH, FEET = 46.00
135.04 142.72 150.40
0.4582 0.4777 0.4970
0.2011 0.2111 0.2208
369. 396. q02.
47.76 50.04 52.29
99.49 99.79 99.86
1528.9 1532.8 1536.9
1757.4 1756.9 1760.5
1792.0 1793.3 1795.0
2086.2 20086.2 2088.2
31.168 30.94 30.749
22.uy 22.34 22.217
22.80 22.79 2. M

160.00

0.5206
0.2327
411.

55.09
99.92

1542.1
1762.7
1796.9
2008.2

30.47
22.15
22.74




11-19-85 UNIDO/EXIL -ETHANE CRACKING (N.3/65.34COH) CASE 9 ‘'UNIDD9'0O

COoTL S 0OF §

DAYS ON STREAH = 0.0 HASS VELOCITY, LBS/SOFYT/SEC = 9.50
HYDRCCARBON FEED, LBS/HR = 5146.00 INSIOE OIAHETER, INCHES = §5.990
DILUTION STEAH, LBS/HR = 1544.00 OUTSIOE DJAMETER, INCMHES = 6.500
STEAN/HYOROCARBON, L8/LB = 0.30 LENGTH, FEET = 32.00 -
LENGTH 160.00 165.12 170.23 175.346 160.48 185.40 192.00
TOTAL RES TINME 0.5208 0.53é8 0.5529 0.5689 0.5847 0.6000 0.6198
HTD AVG RES TINE 0.2327 0.2411 0.2498 0.2587 0.2676 0.2764 0.2874
~_ LINEAR VELOCITY 314, 317. 319. 3ez2. 3Cs. 328. 331.
PERCENT CONVERTED 55.09 56.94 58.69 60.35 61.97 63.54 45.48 -
H-PEMNT CONVERSION 99.92 99.94 99.96 99.97 99.98 99.99 99.99
PROCESS GAS TEIP 1542.1 1539.9 15319.2 15720.7 1542.4 1584 .7 1548.1
INHER HALL TENP 1795.9 1794.1 1793.3 1793.3 1793.7 1790.49 1795.8 L
OUTER METAL TEIP 1826.7 16825.3 1824.5 1824.6 1825.0 1825.68 1826.5
SHELLSIDF TEIP c088.2 2008.2 2088.2 2088.2 20068.2 2088.2 2088.2
PRESSURE 30.47 30.40 30.33 30.25 30.18 36.10 30.00 -~
HC PARTIAL FPRESS 22.15% 22.15 22.14 22.13 2e.12 22.11 2.08
HGHTED AVG HCPP 22. 14 22.12 22.70 22.69 c2.67 22.668 2c.é4

e e e






LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEMP
OUTER METAL TEMP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

11-21-85 UNIDO/EIL- PROPANE CRACKING CASE 10

DAYS OM
HYDROCARBON FEED,
DILUTION STEAM,

STEAM/HYDROCARBON»

1148.0
1371.3
14449.8
1978.1

62.56
36.08
36.08

STREAM
LBS/HR
LBS/HR

LB/LB

52.00

0.1965
0.0725
287.

6.89
5.66

1294.0
1473.6
1534.0
1978.1

59.80
35.63
35.63

COIL

1 OF 2

MASS VELOCITY,

156.00

0.5010
0.1835
412.

39.64
35.27

1365.6
1520.6
1576.3
1978.1

52.78
35.18
35.65

*UNIDCLG"

208.00

0.6147
g.2221
509.

57.686
§2.76

1407.4
1549.5
1602.7
1978.1

48.00
33.42
35.24

LBS/SQFT/SEC

INSIDE OIAMETER, INCHES
OUTSIDE DIAMETER, INCHES
LENGTH, FEET

28.61
4.000
4.710

316.00

260.00

0.7048
0.2487
659.

76.09
71.42

1463.2
1589.7
1639.4
1978.1

§1.79
30.13
34.42

316.00

0.7760
0.2705
971.

92.28
89.70

1547.2
1652.3
1696.1
1978.1

32.14
23.78
33.17



LENGTH

TOTAL RES 1IME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS GAS TEHP
IHHER HALL TEHP
OUTER HeTAL TEHP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

—

11-21-85 UNIDO/EIL- PROPANE CRACKING CASE 10

DAYS OM STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAlt, LBS/HR
STEAH/HYCROCARBON, LB/LB

316.00

0.7760
0.2705
919.

92.28
a9.70

1547.2
15472.2
1978.2
1978.1

32.14
23.76
33.17

317.44

0.717M
0.2712
926.

92.64
90.13

1545.5
1545.5
1978.2
1978.1

31.94
23.45
33.13

0.0

COIL

13828.00
4148.00

0.30

319.28

0.7795%
0.2720
932.

92.97
90.54

1543.9
1543.9
1976.1
1978.1

31.73
23.50
33.10

2 OF 2

*UNIDO10"

MASS VELOCITY, LBS/SQFT/SEC = 27.69

INSIDE DIAMEYER, INCHES = 5.750

OUTSIDE DIAMETER, INCHES = 4.46°

LENGTH, FEET = 16.40
320.92 322.56 324.20
0.7813 0.7830 0.7847
0.2729 0.2738 0.2747
239. 946, 953.
93.28 93.56 93.83
90.92 91.27 91.60
1542.8 1541.2 1540.0
1542.5 1541.2 1540.0
1978.2 1978.2 19768.2
1978.1 1978.1 1978.1
31.52 31.31 31.10
23.34 23.21 23.07
33.06 33.03 33.00

332.40

0.7932
0.2798
$91.

94.96
93.00

1535.0
1535.0
1978.2
1978.1

30.00
22.29
32.88




LENGTH

TOTAL RES TIMHE
HTD AVG RES TINE
LINEAR VELOCITY

PERCENTY CONVERTED
N-PENT CONVERSION

PROCESS GAS TEI®
INHER HALL TEHP
GUTER HETAL TEMP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HUEHTFN AUG HCPP

11-21-85 UNIDO/EIL PROPANE CRACKING CASE 11

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR

DILUTION STEAM, LBS/HR
STEAH/HYDROCARBON, LB/LB
0.0 46.40
0.0 0.1892
0.0 0.0618
228. 265.
0.00 5.13
06.00 4.35
1112.0 1287.9
1375.1 1485 .4
1425.8 1524.6
1875.3 1875.3
23.13 41.72
21.85 21.7
21.85 21.66

W nn

0.0

coIL

4482.49
1793.00

0.40

92.80

0.3524
0.1170
305.

20.25
17.60

1331.5
1511.3
1547.7
1875.3

40.14
22.36
21.97

1 0F 1

‘UNIDO11"

MASS VELOCITY, LBS/SQFT/SEC = 1

INSIOE DIAMETER, INCHES =

OUTSIDE DIAHETER, INCHES =
LENGTH, FEET = 2
139.20 165.60 232.00
0.4936 0.6145 0.7186
0.1719 0.2169 0.2528
354. 416. 498.
37.84 56.41 15.09
33.62 51.34 70.34
1362.6 1400.6 1450.8
1529.3 1552.7 1565.0
1564.3 1585.9 1615.8
1875.3 1875.3 1615.3
38.32 36.16 33.56
22.72 22.61 21.91
22.26 22.40 22.38

— U

7.69

4.250
4.880
90.00

290.00

0.8196
0.2953
a41.

94.07
91.86

1540.0
1645.1
1471.0
1875.3

29.39
19.90
22.11




LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENY CONVERTED
N-PENT CONVERSION

PROCESS GAS TEWP
INHER HWALL TENP
OUTER METAL TEMP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-21-85 UNIDO/EIL PROPANE CRACHING CASE 12

DAYS ON
HYDROCARBON FEED,
DILUTION STEAM,
STEAH/HYDROCARBON,

1112.0
1364.3
1413.0
1854.5

92.96
21.78
21.78

STREAM
LBS/HR
LBS/HR

LB/LB

848.40

0.1891
0.0623
264.

4.76
4.03

1262.8
1472.6
1510.3
1854.5

41.57
21.58
21.56

foan o u

COIL

0482.49
1793.00

0.40

92.80

0.3531
0.1171
302.

18.97
14.45

1326 .4
1499.0
1533.8
1654.5

40.00
22.13
21.890

1 0F1

‘UNIDO12°*
HASS VELOCITY, LBS/SGFT/SEC = 17.49

INSIDE DIAMETER, INCHES = 4.250

OUTSIDE DIAHETER, INCHES = &.860

LENGTH, FEEY = 290.00
139.20 1685.60 232.00
0.4956 0.6189 0.7236
0.1727 0.2190 0.2561
349. 407. 483.
35.64 53.21 71.04
31.55 46.16 66.07
1355.46 1390.4 1435.2
1516.1 15317.5 1566.4
1549.6 1569 .4 1596.2
1854.5 16854.5 l1854.5
38.20 36.09 33.56
22.45 e2.32 21.46
22.05% 22.17 22.13

290.00

0.8302
0.2967
617.

90.58
87.59

1512.9
1616.8
1644.4
l854.5

29.56
19.83
21.86



LENGTH

TOTAL RES TIME
HTD AVG RES TINE
LINEAR VELQCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS 6AS TELP
IHNER WALL TEHP
OUTER NETAL TENP
SHELLSIDE TEIP

PRESSURE
HC PARTIAL PRELS
'GHTED AVG HCPP

08-13-85 EIL-UNIDO

DAYS ON S

TREAH

HYDROCARBON FEED, LBS/HR

DILUTION STEAH, LBS/HR

1148.0
1384.5
1434.7
1962.49

42.98
36.34
34.34

STEAM/HYDROCARBON, LB/LB

50.68

0.1946
0.0710
283.

6.35
5.39

1269.2
1464.2
1522.8
1962.4

40.32
35.83
35.87

0.0

CASE 13

CoIL

6914.00
2074.20

0.30

101.76

0.3409
0.1299
332.

20.60
18.07

1326.7
1409.2
1545.0
1962.4

57.27
35.97
35.92

1 OF 2

MASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAHETER, INCHES
OUTSIDE DIAMETEk, INCHES
LENGTH,

152.64

0.5015
0.1832
395.

37.10
32.90

1357.4
1509.5
1563.5
1962.4

531.64
35.42
35.84

*UNIDO13!

203.52

0.6184
0.2241
480.

54,27
49.21

1395.3
1635.5
1587.3
1962.4

49.20
33.68
35.48

FEET

28.61
4.000
4.710

318.00

254.40

0.7131
0.2532
606,

71.67
66.74

1444 .0
1570.7
1419.4
1962.4

43.57
31.07
34.76

318.00

0.8009
0.2794
900.

90.55
87.460

1530.7
1635.0
1677.6
1962.4

33.55
24.67
33.40




7’.... L] —— «amm—— — — e I . _ - . om— — oanms [ ] [

08-13-65 EIL-UNIDO CASE 13 'UNIDO13"

COIL 2 OF 2

DAYS ON STREAM = 0.0 : MASS VELOCITY, LBS/SQFT/SEC = 27.69

HYDROCARBOM FEED, LBS/HR = 13828.00 INSIDE DIAMETER, INCHES = 5.750

DILUTION STEAM, LBS/HR = 4148.39 OUTSIDE DIAHCTER, INCHES = 6.440

STEAIW/HYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 16.40
LENGTH 318.00 319.464 321.28 322.92 324.56 326.20 334.40
TOTAL RES TIME 0.8009 0.8026 0.68047 0.8045 0.8084 0.08103 0.68194
HTD AVG RES TIME 0.2794 0.2801 0.2809 0.26818 0.2827 0.20837 0.2890
LINEAR VELOCITY 858. 863. 869. 874, 880. 666. 916.
PERCENT CONVERTED 90.55 90.93 91.29 ?1.62 91.93 92.23 93.47
" N-PENT CONVERSION 87.60 86.04 88.48 66.68 89.26 89.61 91.12
PROCESS GAS TEMP 1530.7 1528.9 1527.1 1525.5 1524.1 1522.7 1517.0
INHER WALL TEMP 1530.7 1528.9 1527.1 15258.5 1524.1 1522.7 1517.0
OUTER HETAL TEMP 1962.4 1962.5 1962.4 1962.4 1962.5 1962.4 1962.4
SHELLSIDE 1EMP 1962.4 1942.4 1962.4 1962.4 1942.4 1962.4 1962.4
PRESSURE 33.55 33.3¢6 33.17 32.96 32.79 32.60 31.40
HC PARTIAL PRESS 24.67 24.55 24.42 24.29 24.16 24.03 23.34
HGHTED AVG HCPP 33.40 33.36 33.33 33.30 33.27 33.24 33.11




LENGTH

TOTAL RES TINE
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONHVERTED
N-PENT CONVERSION

PROCESS GAS TEMP
INMER MALL TENP
OUTER METAL TENMP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-21-85 UNIDO/EIL PROPANE CRACKING CASE 14

DAYS ON STREAM

HYDROCARBON FEED, LBS/HR

DILUTION
STEAN/HYDR

STEAH, LBS/HR
OCARBON, LB/LB

49.60

0.2347
0.0814
226.

4.56
j.e3

1282.2
1424.1
1457.1
1784.1

45.51
26.90
26.68

"ow oo

G.0

COIL

4624.25
1447.27

0.30

99.20

0.4403
0.1515
257.

16.91
14.54

1300.7
1448.6
1479.0
17684.1

44.11
27.37
27.09

1 OF 1

*UNIDOLY"

HASS VELOCITY, LBS/SQFT/SEC = 17.68

INSIDE DIAMETER, INCHES = 4.250

OUTSIDE DIAMETER, IHCHES = 4.860

LENGTH, FEET = 310.00
148.80 198.40 248.00
0.6210 0.7790 0.9159
0.2226 0.2833 0.3327
293. 336, 390.
31.23 46.27 61.73
27.348 41.33 56.36
1325.3 1353.1 1364.9
1463.5 14681.2 1503.5
1492.9 1509.3 1530.1
1784.1 1764.1 1764.1
42.51 40.66 38.50
27.62 27.48 26.92
27.29 27.39 27.34

310.00

1.0597
0.3829
477.

80.49
15.92

1442.0
1541.2
1565.1
1764.1

35.23
25.48
27.09




LENGTH

TOTAL RES TIME
HTD AV6G RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT COHVERSION

PROCESS GAS TEMWP
INNER WALL TEHP
OUTER METAL TEMP
SHELLSIDE TENMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

DAYS ON STREAM

1112.0
1327.0
1320.0
1786.3

46.09
26.70
26.78

HYDROCARBGH FEED, LBS/HR
DILUTION STEANM,
STEAIWHYDROCARBON,

LBS/HR
LB/LB

52.32

0.2507
0.06865
224.

5.2%
4.42

1266.7
l428.9
1441.7
1786.3

44.77°
26.74
28.65

"we

0.0

11-21-65 UNIDO/EIL PROPANE CRACHING

COoIL

4736.00
1539.20

0.32

104.64%

0.4667
0.1627
2817.

10F1

———— ——— s SNy
CASE 15 'UNIDO1S*
MASS VEL.OCITY, LBS/SQFT/SEC = 17.49
INSIDE DIAMETER, INCHES = &.250
OUTSIDE DIAMETER, INCHES = 4.860
LENGTH, FEET = 327.00
156.96 209.28 261.60
0.6584 0.8227 0.9635
0.2373 0.2996 0.3497
295. 343, 402.
34.51 50.60 67.57
30.36 45.73 é2.27
1331.0 1362.3 1401.5
l468.6 14608.8 1514.8
14%98.1 1516.7 1540.9
1706.3 1706.3 1786.3
43.59 41.61 39.26
27.85 27.79 27.22
27.31 27.49 27.50

326.99

1.1096
0.4028
499,

86.64
83.05

1467.2
1560.2
15682.9
1764.3

35.66
25.61
27.28




LENGTH

TOTAL RES TIME
HYD AVG RES TIHE
LINEAR VELOCITY

PERCENY COHVERTED
H-PENT CONVERSIGR

PROCESS 6,5 TEWP
IHHER RALL TEuwp
DUTER METAL TEIW
SHELLSIDE TEWHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

08-13-85 EIL-UMIDO

DAYS ON STREAH

WYDRCCARBON FEED, LBS/HR

OILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB
0.0 5.00

0.0 0.0239
0.0 0.0124
205, 214,
0.00 0.50
0.00 0.41
11843.0 1241.06
1557.5 1587.6
16410.8 1638.2
2084.5 2084.5
36.43 38.25
22.21 22.16
22.21 22.17

Hnnuau

CASE 16 ‘UHIDO16*
COIL 1 OF 4
oy
0.0 MASS VELOCITY, LBS/SQFT/SEC = 14.57
1981.17 INSIDE DIANETER, INCHES = 3.000
594.35 OUTSIDE DIAMETER, INCHES = 3.500
0.30 LENGTH, FEET = 32.00 -
10.00 15.00 20.00 25.00 32.00
0.0448 0.0890 0.0903 0.1109 6.1385 -
0.0194 0.0254 0.031% 0,0381 0.0479
222, 230. 2318. 206, 259.
1.63 3.6 6.57 10.11 15.69 -
1.38 3.13 5.464 8.77 13.72
1208.3% 1321.6 1343.4 1357.7 1371.9
1413.2 1831.4 1633.0 1650.3 1457.0 o
1661.0 1427.1 1487.4 1693.9 1699 .9
2084 .5 2004.5 <084.5 2084.8 2084.5
38.07 37.89 37.70 37.51 37.23%
22.18 22.26 22.46 22.69 23.03
22.17 22.21 22.29 22.40 22.57




. ...

.
oy —— ity ——— - - T
b
08-13-85 EIL-WNI0DO CASE 16 *tRIIDO16*
con. 2 0F 4
- DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 14.568
HRYDROCARBON FEED, LBS/HR = 3942.3% INSIDE DIAMETER, INCHES = 3.980
DILUTION STEAM, LBS/HR = 1188.70 OUTSIOE DIAHETER, INCHES = &.490
STEAM/HYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 32.00 -
_ LENGTH 32.00 37.00 42.00 87.00 52.00 57.00 63.00
TOTAL RES TIHE 0.1385 0.1553 0.17117 0.1876 0.2031 0.2182 0.2388
N0 AVG RES TIME 0.0479 0.0548 0.0622 0.0696 0.0749 0.0838 0.0931
LINEAR VELOCITY 294. 301. 309. 317. 326. 334, 347.
PERCENT CONVERTED 15.49 19.168 22.42 25.59 28.73 31.086 38.27 ~
H-PENT CONVERSION 13.7 16.83 19.77 2z2.64 25.49 26.37 32.45
PRCCESS 6AS TEiW 1371.9 1370.3 13172.1 1375.49 1379.8 1384.9 1392.7
IHHER HALL TEIP 1632.2 1640.49 1640.6 1641.9 1643.9 l6u6.2 1650.1 o
OuTcR METAL TEMP 1665.86 1é84.48 1484.7 1685.9 1607.8 1690.0 1693.8
SHELLSIDE Tenp 2084.5 2084.5 2084.5 2084.5 2084.5 2084.5 2084.5
PRESSURE 37.23 37.06 36.87 34.686 36.48 34.28 35.98 -~
HC PARTIAL PRESS 23.03 23.21 23.36 23.48 23.59 23.48 23.78
HGHNTED AYG HCPP 22.57 22.47 22.76 2z.85 22.92 22.99 23.08




LENGTH

TOTAL RES TIME
HTO AVG RES TIHNE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEWWP
INHER WHALL TEI/WP
OUTER METAL TEtW
SHELLSIDE Tenp

PRESSURE
HC PARTIAL FRESS

HGHTED AVG HCPP

08-13-85 EIL-UNIDO

DAYS ON STREAM
HYDROCARBOHt FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

43.00 80.00
0.2388 0.2775
0.0931 0.1118

q00. 4926.

36.27 95,24

32.45 39.94
1392.7 1395.6
1635.1 1635.3
1670.8 1679.3
2084.5 2084.5

35.98 35.32

23.78 23.685

23.08 23.22

Houunn

0.0

CASE 16

COIL

7929.67
2377.40

0.30

96.00

0.3139
0.1298
454,

51.63
46.99

1407.9
1641.8
1685.4
2084.5

34.61
23.78
23.31

3 OF &

'UNIDO16*
HASS VELOCITY, LBS/SOFT/SEC = 19.11

INSIVE DIAHMETER, INHCHES = 5.2490

OUTSIDE DYAHETER, IICHES = §.750

LENGTH, FEET = 94.00
112.00 128.00 144.00
0.3479 0.3797 0.4093
0.1458 0.1599 0.1724
4es. 521. 560.
568.31 66.17 13.%37
54.09 61.37 68.79
1424.1 1443 .12 1445.0
1651.0 1662.2 1475.8
1694.0 1708.4 1716.8
2064.5 2084.5 2084.5
33.84 33.00 32.09
23.462 23.38 23.04
23.35% 23.37 23.35

— mme wess emmsy GEN S SN

180.00

0.4368
0.1838
604,

80.35
78.23

1490.1
1691.2
17131.1
2084.5

31.10
22.59
23.31



LENGTH

TOTAL RES TIME
H D AVG RES TIMNE
L THEAR VELOCITY

PERCENT COMVERTED
N-PENT COHVERSICN

PROCESS GAS TEIW®
ITMER HALL TEIWP
QUTER . ZTAL TVEHP
SHELLSIDE TYEUP

PRESSURE
HC PARTIAL FRESS
HCGHTED AVG HCPP

08-13-85 EIL-UMIDO

DAYS OH STREAH

HYOROCARBON FEED,

LBS/HR

DILUTION STEANM, LBS/HR

STEAH/HYDROCARBON,
160.00

0.a3é6
0.16838
4é2.

80.35
76.23

1390.1
1725.5
1762.3
2064.5

31.10
22.59
23.11

Le/Le
165.20

0.4975
0.1685
471.

83.01
19.15

1494.7
1729.0
1785.¢
2084.5

30.949
22.57
23.28

CASE 16

COIL

1924.67
2377.40

0.30

170.00

0.4560
0.1934
q8l.

85.47
81.89

1504.7
1733.5
17469.7
2089.5

30.77
22.54
23.26

4 OF §

175.00

0.7683
0.1966
a91.

87.76
84.48

1513.8
1738.7
1774.6
2084.5

30.60
22.50

*LHID016

HASS VELOCITY, LBS/SQFT/SEC = 1
THSIDE DIAMETER, IHCHES =
OUTSIDE DIANETER, INCHES =
LENGTH, FEET =

180.00 185.00

0.4784 0.4882

0.2039 0.209%

501. 510.

89.87 91.81

86.93 89.21

1523.6 1534.7

1744.5 1750.0

1719.9 1785.7

2084.5 2084.5

30.43 30.25

22.44 22.37

23.22 23.21

23.24

8.62

5.990
6.500
32.00

192.00

0.5018
0.2175
524,

94.19
92.11

1551.3
1760.6
1794.8
2084.5

¢9.99
e2.25
23.18






LENGTH

TOTAL RES VIME
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT COHNVERTED
N-PENT CONVERSION

PROCESS 6AS TEHP
INHER WALL TEHP
OUTER METAL TENP
SHFLLSIDE TEHp

PRESSURE
HC PART1AL PRESS
HGHTED AVG HCPP

11-25-85 UNIDO/EIL - C2/C3 CRACKING (0.35/61.0 E CON) CASE 19 °'UNIDO19’

DAYS ON STREAM

HYDROCARBON FEED,
DILUTION STEAH,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

8.65

0.0309%
0.0145
286.

0.45
0.25

1197.2
1454 .0
1516.8
1974.6

45.43
27.44
271.712

COIL

0.0
4603.80
1411.30

0.35

17.31

0.0607
0.0246
296.

1239.4
1482.4
1540.7
1974.6

45.00
27.47
27.60

10F S

HASS VELOCITY, LBS/SGQFT/SEC = 19.78

INSIDE OIAHETER., INCHES = &§.000

OUTSIDE DIAHETER, INCHES = 4.710

LENGTH, FEET = 54.08
25.9¢ 34.61 43.26
0.0894 0.1171 0.1440
0.0329 0.0407 0.0u46848
307. 317. 326.
2.72 4.74 7.318
1.82 3.43 5.63
1273.7 1300.0 1319.3
1503.7 1519.7 1531.0
1560.0 1574.4 1564.5
1974.6 1974.6 1974.4
44,65 44.25 h3.08
27.33 27.23 27.18
27.49 27.40 27.32

54.08

0.17486
0.0589
338.

11.24
9.07

1336.2
1540.2
1592.7
1974.6

43.32
27.08
21.25




LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT COHVERSION

PROCESS GAS TEMP
INNER NALL TEHP
OUTER METAL TEWP
SHELLSIDE TEMP

PRESSURE
AC PARTIAL PRESS
WSHTED AVG HCPP

11-25-85 UNIDO/EIL - C2/C3 CRACKING (0.35/61.0 E CON) CASE 19 *UNIVOL9

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAH/HYDROCARBON, LB/LB

54.08

0.1766
0.0589
31e.

11.28
.07

1336.2
1540.3
1592.8
1974.6

43.32
27.08
271.25

62.73

0.2017
0.0676
348.

13.44
12.21

1346.1
1545.2
1597.2
1974.46

82.89
27.02
27.20

COIL

0.0
4603.80
1611.30

0.35

71.368

0.2262
0.0766
35e.

168.20
15.58

1354.1
1548.9
1600.6
1974.6

42.44
26.96
27.16

20F S

HASS VELOCITY, LBS/SQFT/SEC = 19.78

INSIDE DIAMETER, INCHES = 4,000

OUTSIDE DIAMETER, INCHES = 4.710

LENGTH, FEET = 54.08
80.04 68.69 97.34%
0.2500 0.2731 0.2956
0.0858 0.0951 0.1043
369. 379. 390.
21.03 25.49 29.18
19.10 22.72 26.491
1361.0 1387.4 1373.6
1552.0 1554.8 1557.6
1603.4 1605.9 16008.3
1974.6 1974.6 1974.6
41.99 41.52 41.08
26.88 26.78 26.66
27.12 27.08 27.03

108.16

0.3228
0.1156
405,

33.70
31.08

1381.2
1561.0
1611.5
1974.6

40.41
26.49
26.97



-yl
L]

LENGTH

TOTAL RES TIME
- HTD AVG RES TIME
LINEAR VELOCITY

PERCENT COHVERTED
N-PENT CONVERSION

PROCESS 6AS TEIW
INNER WNALL TEHP
QUTER METAL TEMP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-25-85 UNIDO/EIL - C2/C3 CRACHING (0.35/61.0 € CON) CASE 19 °‘UNIDOI9*

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAH/HYDROCARBON, LB/LB

106.16 116.81
0.3228 0.3439
0.1154 0.1245
40S. a17.
33.70 37.31
31.08 34.64
1381.2 1387.3
1541.1 1564.0
1611.5 1614.1
1974.6 1974.6
40.41 19.69
26.49 26.33
26.92

26.97

COIL

4403.80
1611.30

0.35

125.4¢6

0.3643
0.1333
429.

40.88
38.62

1393.¢6
1547.1
1616.9
1974.6

39.348
26.14
26.86

J0F S

MASS VELOCITY, LBS/SQFT/SEC = 19.78

INSIDE DIAMETER, INCHES = &.000

OUTSIDE DIAMETER, INCHES = 4.710

LENGTH, FEET = 54.08
133,12 142.17 151.42
0.3842 0.4035 0.4221
0.1418 0.1501 0.1582
442, 456. 4170.
44.40 97.68 51.29
42.41 46.20 49.97
1400.1 1406.7 1413.6
1570.4 1573.9 1877.7
1619.9 1623.1 1626.6
1974.6 1974.6 1974.6
38.81 36.24 317.68
25.93 25.70 25.45
26.79 26.72 26.64

142.24

0.4487
0.1680
489.

55.48
54.65

1822.6
15682.8
1631.1
1974.6

36.08
25.10
26.54



LENGTH

TOTAL RES TINE
HTD AVG RES TINE
LINEAR VELOCITY

PERCENTY CONVERTEOD
N-PERT CONVERSION

PROCESS GAS TEMP
ItHER HALL TEIP
OUTER METAL TEHP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
NGHTED AVG HCPP

11-25-85 UNIDO/EIL - C2/C3 CRACKING (0.35/61.0 E CON) CASE 19 'UNIDO19°

DAYS ON
HYDROCARBON FEED,
DILUTION STEAM,
STEAN/HYDROCARBON,

162.24

0.42447
0.1680
489.

§5.48
54.65

1822.6
1582.9
1631.2
1%74.6

36.88
25.10
26.54

STREAM
LBS/HR
LBS/HR

LB/LB

170.89

0.4421
0.1756
505.

58.76
58.35

1630.1
1587.2
1635.1
1974.6

3é.24
24.79
26 .45

COoIL

4603.80
1611.30

0.35

179.54

0.4789
0.1829
523.

61.97
62.00

1437.9
1591.9
1639.4
1974.6

35.57
24.45
24.35

4 OF 8§

MASS VELOCITY, LBS/SQFT/SE™ = 19.768

INSIDE DIAMETER, INCHES = &.000

OUTSIDE DIAMETER, INCHES = 4.710

LENGTH, FEET = 54.08
188.19 194 .85 205.50
0.4952 0.5109 0.5261
0.1900 0.1969 0.2036
541. 560. 581.
é5.10 66.14 71.09
65.59 69.10 12.51
1446.1 ns4.6 1443.5
1597.0 1602.3 1608.1
l643.8 1458.7 1453.6
1974.6 1974.6 1974.6
34.68 34.17 33.42
24.09 23.70 23.28
«6.25 26.15 26.049

—————— e

216.32

0.5443
0.2117
609.

m.468
76.61

1475.4
1615.8
1460.9
1974.6

32.84
22.70
25.89



LENGTH

TOTAL RES TIMNE
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS 6AS TEMP
INMER HALL TEHP
OUTER HETAL TeEHP
SHELLSIDE TEHP

PRESSURE
4YC PARTIAL PRESS
HGHTED AVG HCPP

11-25-85 UNIDOZEIL - C2/C3 CRACKING (0.35/61.0 E CON) CASE 19 ‘'UNIDO19*

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAM/HYDROCARBON, LB/LB

214.32

0.5443
0.2117
409.

74 .64
76.61

1375.48
1615.8
1660.8
1974.6

32.488
k2.70
25.69

COIL S OF 5

= 0.0
= 4403.80
= 1611.30
= 0.35
224 .97 233.62
0.5562 0.5714
0.2180 0.2241
633, 640.
77.368 79.96
19.73 82.469
14685.4 1495.9
1622.5 1629.6
1664.8 1673.2
1974.6 1974.6
31.482 30.75
22.21 21.67
25.77 25.65

MASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAMETER, INCHES
OUTSIDE DIAMETER, INCHES

242.27

0.58449
0.2300
669.

82.43
65.46

1507.1
1637.2
1680.0
1974.6

29.85
21.10
25.52

LENGTH,
250.93

0.5967
0.2358
722,

84.746
68.01

1518.8
1845.4
1667.7
1974.6

20.89
20.48
25.39

19.78
4.000
4.710
54.08

FEET
259.58

0.6004
0.2414
758.

8s.93
90.34

1531.3
1654.1
1695.3
1974.6

27.08
19.82
25.25

P

270.39

0.6222
0.2403
809,

89.44
92.688

1547.68
1465.8
1705.9
1974.6

26 .52
18.91
25.09

Y



il

LENGTH

TOTAL RES TIME
HWTD AVG RES TIME
LINEAR VELOCITY

PERCENRT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEW
INHER WALL TEWP
OUTER HETAL TEWP
SHELLSIDE TErw

PRESSURE
HC PARTIAL PRESS
NGHTED AVG HCPP

DAYS OMN STREAM

.0

0.0
0.0
322.

0.00
0.00

1202.0
1510.2
1583.9
2086.0

43.22
26.36
26.36

HYDROCARBON FEED, LBS/HR
DILUTION S(EAH, LBS/IR
STEAN/HYOROCARBON, LB/LB

8.65

0.0264
0.0128
333.

0.79
0.51

1240.0
1532.6
1604.0
2086.0

42.88
26.18
26.25

COIL

7615.00
2686.00

0.35

17.31

0.0520
0.0224
343.

2.05
l.41

1271.9
1551.4
1421.1
2086.0

42.50
26.02
26.15

10FS

11-25-85 WHIDOZEIL-75C2/25C3 CRACKING (0.35/59.0 € CON) CASE 20 'UM1D020°

HMASS VELOCITY, LBS/SQFT/SEC = 21.11

INSIDE DIAMETVER, INCHES = 5.000

OUTSIDE DIAMETER, IHCHES = §5.710

LENGTH, FEET = 546.08
25.96 34.61 43.26
0.0788 0.1010 0.1246
0.0312 0.0393 0.0473
383. 363. 312,
3.83 6.12 8.84
2.60 4.7 7.09
1297.3 1316.8 1331.5
1544.12 1576.9 1564.6
1634.1 1644.0 1450.7
2086.0 2086.0 2086.0
42.14 41.77 41.39
25.88 5.1 25.66
26.0¢6 25.97 25.89

e o e ey

54.08

0.1532
0.0574
383,

12.66
10.56

1345.0
1591.0
1656.4
2086.0

§0.91
25.53
25.80



‘l LENGTH

TOTAL RES TINE
WD AVG RES TIME
LINEAR VELOCIVY

PERCENT COHVERTED
N-PENT CONVERSION

PROCESS GAS TEWWP
INNER RALL TEiW
OUTER METAL TEMP
SHELLSIDE TEIW

PRESSURE
HC PARTIAL PRESS
HGATED AVG HIPP

11-25-85 UNIDO/EIL-175C2/25C3 CRACKING (0.35/59.0 E CON) CASE 20 ‘unIDOZ20*

DAYS ON STREAMW
WYDROCARBON FEED, LBS/HR
DILUTION STEAN, LBS/HR
STEAN/HYDROCARBON, LB/LB

54.08

0.1532
0.0574
383.

12.66
10.58

1345.0
1591.1
1656 .4
20066.0

40.91
25.53
25.80C

62.73

0.1755
0.0457
393.

15.95
13.87

1353.5
1594.6
1459.6
2066.0

90.51
25.43
25.713

COIL

7475.00
2664.00

0.35

71.38

0.1973
0.0742
402.

19.34
16.95

1340.5
15917.4
1662.0
2086.0

40.11
25.33
25.47

HASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAHETER, IHCHES
OUTSIDE DIAMETER, INCHES

80.04

0.21848
0.0827
412.

22.79
20.34

1344.6
1599.7
16é44.2
2086.0

39.70
25.21
25.461

LENGTH,
68.69

0.2393
0.0912
421,

26.21
23.82

13712.7
1601.6
164681
2064.0

39.20
25.08
25.55

21.11
5.000
5.710
54.08

RN

FEET
971.34

0.2596
0.0997
432.

29.76
27.36

1378.5
1604.0
1667.9
20086.0

38.00%
24.9%
25.48

106.146

0.2843
0.1102
445,

34.10
31.04

1365.4
1606.7
1470.4
2066.0

38.28
eh. 74
25.40




LENGTH

TOTAL RES TINE
H1D AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

FROCESS GAS TEIWP
IMHER NALL THIWP
QUTER HETAL TEI®
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGRTED AVG HCPP

11-25-85 UMIDO/EIL-75C2/25C3 CRACKING (0.35/59.0 E CON) CASE 20 *UNIDO20°’

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAHM, LBS/HR
STEAN/HYDROCARBON, LB/LB

108.14 116.81
0.2643 0.3035
0.1102 0.1184
{45, 456.
35.10 37.54
31.64 35.46
1385.46 1391.8
16048.7 1609.1
1610.5 1472.5
2086.0 2086.0
38.28 37.82
24.74 24.57?
25.40 25.33

0.0

COIL 30F 5

7675.00
2686 .00

0.35

125.44

0.3222
0.1264
468.

40.96
39.09

1397.3
1611.¢6
1674.8
2086.0

37.35
24.38
25.26

HASS VELOCITY, LBS/SQFV/SEC
INSIDE DIAMETER, INCHES
OUTSIDE OIANETER, INCHES
LENGTH,

134.12

0.3405
0.1345
480.

44,34
42.13

1403.4
14614.3
1677.3
2086.0

34.86
24.18
25.19

2.1

0.3583
0.1423
492.

47.68
46.37

1409.6
1617.3
1679.6
2066.0

36.36
23.96
25.11

FEEY

21.11
5.000
§.7210
54.08

151.42

0.3756
0.1499
506.

50.97
50.00

1416.1
1620.5
1482.7
2086.0

35.85
23.73
25.02

142.208

0.3947
0.1592
523.

5§5.02
54.51

14248.6
1424.9
1686.6
20086.0

35.18
23.4)
28.92



LENGTH

TOTAL RES TIME
RTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT COHVERSION

PROCESS GAS TEIW
INNER HALL Te®P
QUTER METAL TEI®
SHELLSIDE TEHP

PRESSURE
NC PARTIAL PRESS
HGHTED AVG HCPP

11-25-85 UNIDO/EIL-75C2/25C3 CRACHING (0.35/59.0 E CON) CASE 20 °*UN1DO20°

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAN/NYDROCARBON, LB/LB
162.24 170.869
0.39487 0.4130
0.1592 0.1664

523. 536.
55.02 58.20
54.51 58.09

1424.¢8 1431.7
1424.9 1620.7
16868.7 1690.1
2086.0 2086.0
35.18 3gq.62
23.41 23.14
24.92 24.83

0.0

COIL

7675.00
2686.00

0.35

179.54

0.4288
0.1734
553.

61.31
41.63

1439.1
1432.86
1493.7
2086.0

39.05
22.84
24.73

4 OF 5

MASS VELOCITY, LB3/SQFV/SEC = 21.11

INSIDE DIAMETER, INCHES = §.000

OUTSIDE DIAMETER, INCHES = 5,710

LENGTH, FEET = 54,00
1688.19 194.85 205.50
0.44q42 0.4592 0.4737
0.1603 0.1849 0.1934
570. 587. 606,
64.34 67.34 70.24
45.11 68.52 71.86
1444 .8 1454.9 1363.4
1637.2 1441.9 1647.1
1697.6 1701.9 1706.6
2086.0 2084.0 2066.0
33.46 32.65 32.21
22.53 22.20 21.685
24.64 24.54 24.43

216.32

0.4912
0.2013
631.

73.18
715.88

1374.7
1654.0
1712.6
2086.0

31.39
21.3?
24.30



LENGTH

TOTAL RES TINE
HTD AVG <ES TINE
LINEAR VELOCITY

PERCENT CONHVERTED
H-PENT CONVERSION

PROCESS GAS TEIWW
IHHER HALL TEIW
_OUTER HETAL_TEHP
SHELLSIDE TEIW

PRESSURE
HC PARTIAL PRESS
HCGHYED AVG HCPP

11-25-85 UNIDO/EIL-75C2/25C3 CRACKING 10.35/59.0 E CON) CASE 20 'UNIDO20*

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBOM, LB/LB

216.32 224.97
0.4912 0.5046
0.2013 0.20175
631, 453.
13.75 76.485
715.88 76.97
1874.7 16484.2
1454.0 1460.1
172.7 1718.2
2086.0 2086.0
31.39 30.49
21.37 20.97
24.30 24.19

cotL

7615.00
2686.00

233.42

0.5177
0.2135
617,

79.05
81.91

1498.3
1646.6
1723.9
2086.0

29.97
20.53
24.07

S OF 5

MASS VELOCITY, LBS/SQFYT/SEC =

INSIDE DIAMETER, INCHES =

OUTSIDE DIAHETER, INCHES =

LENGTH, FEEY =
2u2.27 250.93 259.58
0.5302 0.5423 0.5539
0.2193 0.2251 0.2307
T02. 730. 761.
81.53 83.89 86.12
84.48 87.217 89 .64
1505.0 1516.3 1526.4
1673.6 1461.1 1489.2
1730.3 1737.0 1744.0
2086.0 2086.0 2086.0
29.22 20.43 27.60
20.07 19.58 19.06
23.9¢6 23.84 23.72

1.1
5.000

54.08

270.39

0.5678
0.2377
804.

88.70
9z.28

1544.49
1700.2
175%3.9
20086.0

26.50
18.35
23.58



LENGTH

TOTAL RES TIME
HTD AVG RES TINE
LINEAR VELOCIVY

PERCENT CCHVERTED
N-PENT COHVERSION

PROCESS GAS TEP
IHMER HALL TEMP
OUTER HETAL TEHP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCHP

11-27-85 UNIDO/EIL-75C2/25C3 CRACHING {0.3/70.0 CON) CASE 21 *UmIDO21°

DAYS ON STREAM
HYDROCARBOH FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

0.0 8.65
0.0 0.0257
0.0 0.0124

331. 342.

0.00 0.74

0.00 0.49
1202.0 1237.9
1487.1 1508.8
15585.5 1575.1
2042.5 2042.5

949 .44 44.09
28.04 27.86
28.04 21.%4

COIL

9.0
7472.10
2665.20

0.35

17.31

0.0507
0.0222
352.

1266.4
15217.5
1591.9
2042.5

43.72
27.70
27.84

1 0F 5

HASS VELOCITY, LBS/SQFT/SEC = 2

INSIDE DIAMETER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
25.94 34.61 43.26
0.0749 0.0964 0.1212
0.0304 0.03684 C.0459
343. 373. 384,
3.59 5.73 8.31
2.60 4.37 6.61
1293.9 1314.0 1329.7
1542.4 1554.2 1542.9
16405.5 1616.0 1623.7
2042.5% 2642.5 2042.5
43.35 42.97 42.58
27.54 27.45 27.34
27.74 27.65 27.57

1.10

5.000
5.710
54.08

54.08

0.1u490
0.0554
397.

11.99
9.96

1344.6
1570.7
1630.¢6
2042.5%

42.06
27.23%
27.46




I 11-27-85 UNIDN/EIL-75C2/25C3 CRACKING (0.3/70.0 COM) CASE 21 'UnIDO21°’

COIL 2 0F 5

DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 21.10
HYDROCARBOH FEED, LBS/HR = 7872.10 THSIDE OTAMETER, INCMES = 5.000
DILUTION STEAM, LBS/HR = 2685.20 OQUTSIDE DIAMETER, INCHES = §.710
STEAN/HYOROCARBOM, LB/LB = 0.35 LENGTH, FEET = 54.08 -
LENGTH 54.08 42.73 71.38 80.04 88.469 97.38 108.14
TOTAL RES TINE 0.1490 0.170% 0.1914 0.2118 0.2317 0.2511 0.2745
HID AVG RES TINE 0.0554 0.0431 0.0709 0.0787 0.08484 0.0944 0.1041
LINEAR VELOCIYY 397. 407. 418. 429. 441, 453, 449.
PERCENT CONVERTED 11.99 15.10 18.52 21.95 25.41 28.89 33.23 -
H-PENT COHVERSION 9.96 12.97 16.19 19.57 23.05 26.60 31.11
FPROCESS GAS TEi® 13448.4 1354.0 1341.9 1345.8 1375.2 1381.3 1386.8
INNER HALL TEIP 1570.7 1575.2 1578.7 1581.7 1584.4 1587.0 15906.2 -
OUTER METAL TEiw 1630.6 1634.9 1438.0 1440.7 1643.1 1645.2 1646.2
SHELLSIDE Term 2042.5 2042.5 2042.5 2042.8 2042.5 2042.5 20u2.5
PRESSURE 42.08 41.67 41.25 40.82 40.38 39.92 39.33
HC PARTIAL PRESS 27.23 27.13 27.03 26.92 26.80 248.66 26 .46

HNGHIED AVG HCPP 27.40 27.42 27.36 7.30 27.24 271.17 27.09




LENGTH

TOTAL RES TIHE
HT0 AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS GAS TEIW
INMER HALL TEUP
OUTER METAL Tt
SHELLSIDE TEtw

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-27-85 UNIDO/EIL-75C2/25C3 CRACKING (0.3/70.0 CON) CASE 21

DAYS ON STREAM

HYDROCARBON FEED, LBS/HR =
DILUTION STEAH, LBS/HR =
STEAN/HYDROCARBON, LB/LB -
108.16 116.81
0.2745 0.2927
0.1041 0.1117
469. 482.

33.23 34.68
31.11 34.715
1386.8 1395.8
1590.2 1592.9
1648.2 1650.5
2042.5 2042.5
39.33 36.85

268 .46 26.28
27.09 27.03

0.0

CcOoIL

7672.10
2685.20

0.35

125.44

0.3104
0.1192
495,

40.10
38.41

1400.9
1595.7
1653.2
2042.%

38.35
24.08
26.95

JOF S

*uri10021 "

HASS VELOCYTY, LBS/SQFT/SEC = 2

INSIDE DTAHETER, INCHES =

OUTSIDE DIAHEVER, IHCHES =

LENGTH, FEET =
134.12 142. 77 151.42
0.3277 0.3444 0.3407
0.1265 0.1337 - 0.1407
509. 524, 540.
43.46 né.82 50.11
42.07 45.1713 49.37
1407.1 1413.5 1420.0
1598.7 1601.9 1605.3
1655.9 1658.8 1661.8
2042.5 2042.5 2042.5
37.83 37.29 34.74
25.846 25.43 25.37
26.68 26.729 26.71

1.10

5.000
5.710
54,08

142.24

0.3803
0.1491
560.

54.15
53.89

1428.5
1610.0
1666.1
2042.5

36.0%
25.02
c6.60



11-27-85 UNIDO/EIL -75C2/25C3 CRACHING (0.3/70.0 CON} CASE 21 ‘umIbozl’

COIL 4 OF 5

DAYS ONH STRE/M = 0.0 HASS VELCCITY, LBS/SQFT/SEC = 21.10
HYDROCARBON FEED, LBS/HR = 7672.10 INSIDE DTAHETER, INCHES = 5.000
DILUTION STEAH, LBS/HR = 2685.20 OUTSIDE DIAHETER, INCHES = 5.710
STEAM/HYDROCARBON, LB/LB = 0.35 LENGTH, FEET = 54.08 e
LENGTH 162.24 170.89 179.54 1688.19 196 .85 205.50 216.32
TOTAL RES TINE 0.3803 0.3956 0.4103 0.424¢ 0.4384 0.4518 0.4879
HTD AVG RES TINE 0.1491 0.1557 0.1621 0.16063 0.1744 0.16J3 0.1874
LINEAR VELOCITY 560. 517. 596. 415, 434, 658, 687.
PERCENT CONVERTED 54.15 57.31 40.41 63.45 64.40 69.28 72.74
H-PENY CONVERSION 53.89 57.417 61.00 €a.47 67.86 71.16 75.15
PROCESS GAS TEHP 14268.% 1435.6 1483.0 1450.6 1458.6 1046.9 1477.9
INHER HALL TErw 14610.0 1613.9 1618.1 1622.7 16427.5 1672.7 1639.6 -
OUTER NMETAL TEHP 1666.0 16469.5 1673.4 1677.4 1681.7 166846.3 1692.5
SHELLSIDE TEMP 2042.5 2042.5 2042.5 2042.5 2012.5 2042.5 2042.5
PRESSURE 36.03 35.43 34.82 34.18 33.51 32.82 31.92 -
HC PARTIAL PRESS 25.02 24.71 24.38 24.03 23.66 23.25 22.71

HGHTEDQ AVG HCPP 26 .60 26.50 26 40 26.29 ¢é.18 26.07 25.92




DATS ON SIRYAH = 0.0 HALS VILOCLEY, LBS/SOFT/SEC = 21.10
- HYDROCARBON FEED, LBS/HR = 7472.10 INSIDE DIAMETER, INCHES = 5.000
DILUTION STEAN, LBS/HR = 2685.20 OUTSIDE DIAHETER, INCHES = §5.710
o STEAH/HYDROCARBON, tB/LB = 0.35 LENGTH, FEET = 54,08
LENGTH 216.32 226.97 233.62 euz2.27 250.93 259.56 270.39
TOTAL RES TIME 0.4879 0.4e02 0.4921 0.503¢ 0.5146 0.5251 0.537%
HTD AVG RES TIME 0.1874 0.1929 0.1983 0.203% 0.2086 n.2134 0.2197
t_INEAR VELOCITY 687. 713. 41, 172, a0s. 84z, 895.
PFHCENT CONVERTED 72.79% 75.41 7.9 80.42 82.75 84 .95 87.49
H-PENT CONHVERSIOHN 15.15% 18.19 81.09 83.03 86 .38 68.73 91.35
PROCESS GAS TEIP 1477.9 1487.1 1496.8 1507.0 1511.7 1529.0 1544.0
INNER WALL TEIW 1639.6 1645.6 1651.9 1658.7 1686 .0 1673.7 1484.1
QUTER HMETAL TEI®P 1692.5 1697.9 1703.5 1709.7 1714.1 1723.0 1732.2
SHELLSIDE TEIP 2042.5 2042.5 e042.5 2042.5 2042.5 2042.5 2042 .5
PRESSURE 31.92 31.16 30.36 29.53 20.66 27.73 26 .50 .
HC PARTIAL PRISS 22. 13 22.24 21. 74 21.20 20.63 20.02 19.18
HGHTED AVG NCPP 25.92 25.80 25.67 25.55 25.42 25.28 25.12




LENGTH

TOTAL RES TIME
WD AVG RES TINE
L INEAR VELOCITY

PERCENMY CONVERTED
H-PENT CONVERSION

PROCESS GAS TENP
IHHER HALL TEWWP
QUTER NETAL TEIP
"MELLSIDE VEHP

PRESSURE
HC PARYIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-75C2/25C3 CRACKING(0.35/86.7 CON) CASE 22

DAYS ON
HYDRDCARBON FEED,
DILUTION STEAt,
STEAM- HYDROCARBOHN,

0.0

0.0
6.0
330.

1202.0
1515.4
1590.4
2095.7

45.5%68
28.11
28.11

STREAN
L.BS/HR
LBS/HR

Le/Le

8.45

0.0258
0.0125
342,

0.78
0.50

1240.9
1538.2
1611.0
2095.7

44.19
27.93
28.00

CoIL

0.0
7615.00
2666.00

0.35

17.31

0.0507
0.0220
353,

1273.5
1557.4
1628.1
2095.7

43.82
1.1
27.90

1 0F 5

HASS VELOCITY,

25.94

0.0748
0.0302
364,

1299.5
1572.4
1641.5
2095.7

43 .44
27.64
27.80

*un1D022"

IRSIDE DYAHETER,
OUTSIDE DIANETER,

LEHGTH, FEET

34.61

0.0963
0.0380
374.

1319.4
1583 .4
1651.3
2095.7

43.06
27.53
27.72

LBS/SQFT/SEC

INCHES
INCHES

43.28

0.1211
0.04548
385.

8.83
7.13

1334.4
1591.2
1658.3
2095.7

42.67
27.48
27.64

1.11

5.000
5.710
54.08

54.006

0.1467
0.0553
396.

12.68
10.67

1348.3
1597.8
1464.2
2095.7

42.17
27.13
27.56



LENETH

TOTAL RES TIME
H1D AV6 RES TIHE
LINEAR VELOCITY

PERCENY CONVERTED
H-PENT CONVERSION

PROCESS GAS TEIW
IIMER HALL TEIP
OUTER METAL TEMNP
HELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

n
n

12-32-85 UMIDO/EIL-75C2/25C3 CRACKING(0.35/88.7 COM) CASE 22 'UNIDO22

HYDROC,RBOI

DAYS OH STREAM
H FEED, LBS/HR

OILUTION STEAM, LBS/HR

STEAN/HYDR
548.006

0.1487
0.0553
398.

12.68
10.67

1348.3
1597.9
1464.2
2095.7

82.17
27.33
27.5%4

OCARBON, LB/LB
62.73%

0.1702
0.0633
q08.

15.97
13.60

1356.9
1601.5
1667.4
2095.7

91.748
27.28
27.50

"o o

0.0

CoIL

16715.00
2464.00

0.35

71.38

0.1911
0.0713
419.

19.39
17.11

1364.3
1404.4
1669.9
2095.7

41.34
27.14
27.45

2

OF

5

HASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAMETCR, INCHES
OUTSIDE DIAINETER,

80.04

0.2114
0.0794
q31.

22.85%
20.55

1370.8
1406.8
1472.2
2095.7

40.91
27.03
27.39

88.49

0.2313
0.087a
a2,

26.35
24.07

1377.0
1609.1
1674.2
2095.7

Q20.47
26.90
27.33

IHCHES
LENGTN, FEEY

2

971.34

0.2506
0.0954
454,

9.685
27.66

1382.9
1411.4
1674.3
2095.7

40.01
28.76
27.28

1.11

5.000
5.710
54.08

108.16

0.2740
0.1053
470.

34.20
32.19

1390.4
1414.3
1679.0
2095.7

39.42
26.54
27.20




12-02-85 UNIDO/EIL-75C2/25C3 CRACKING(0.35/88.7 CUN) CASE 22 ‘*UNIDOZ2*
COIL 30F 5

DAYS ON STREAH
HYDROCARBOM FEED, LBS/HR
ODILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

HASS VELOCITY, LBS/SQFT/SEC
LiIISIDE DIANETER, IJHCHES
OUTSIDE DIAHETER, INCHES
LENGTH, FEEY

o un
"Ny

LENGTH 108.16 116.81 134.12 147 .77 151.42
TOTAL RES TYIME 0.2740 0.2922 0.3270 0.3599
HTD AVG RES TIME 0.1053 0.1130 0.1260 0.1422
LINEAR VELOCITY 470. 463. 511. 541.
PERCENT CONVERTED 34.20 37.45 41.07 44.44 47.61 51.10 55.15%
H-PENT CONVERSION 32.19 35.84 39.51 43.19 46.86 50.52 55.07
- PROCESS GAS TEIW 1390.4 1394.4 1402.6 1408.9 1415.4 1422.2 1431.0
INNER HALL TEIP 1614.3 1616.8 1619.5 1622.3 1625.4 1628.8 1433.4 - ;
OUTER NETAL TEHP 1678.8 1681.2 1683.48 1686.0 1688.9 1691.9 1696.1 |
SHELLSIDE TEMP 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 ‘\
PRESSURE 39.492 38.93 38.43 37.91 37.38 36.62 36.10 - |
HC PARTIAL PRESS 26 .56 26.38 26.18 25.96 25.72 25.46 25.11
HGHTED AVG HCPP 27.20 27.13 27.06 26.98 26.90 26.682 26.70



12-02-85 UNIDO/ETL-75C2/25C3 CRACHING(0.35/88.7 CON) CASE 22 ‘UNIDD22®

COIL q4 OF 5

DAYS ON STREAH = 0.0 HASS VELOCLITY, LBS/SQFY/SEC = 21.11

HYDROCARBON FEED, LBS/HR = 7675.00 INSIDE DIAMETER, INCHES = 5.000

DILUTION STEAM, LBS/HR = 2686.00 QUTSIDE DIANETER, INCHES = §5.710

STEAN/HYDROCARBON, LB/LB = 0.35 LENGTH, FEET = &4.08
LENGTH 142.24 170.89 179.54 1688.19 194.85 205.50 216.32
TOTAL RES TINME 0.3795 0.3947 0.4094 0.4237 0.4375 0.4508 0.4468
HTD AVG RES TIMHE 0.1507 0.1572 0.1636 0.1698 0.1758 0.1817 0.1887
LINEAR VELOCITY 562. 5719. 5986. é17. 438. 660, 691.
PERCENT CONVERYED 55.15 58.33 61.45 64.49 67.47 70.36 713.¢68
N-PENT CONVERSION 55.07 58.67 62.22 65.71 69.13 72.46 16.47
PROCESS GAS TEiw 1431.0 1438.3 1446.0 1454.0 1462.4 1471.2 1a82.8
IHMER HALL TEIP 1633.4 1637.4 1441.6 1646.2 1651.2 1656.5 1663.7
OUTER NETAL TEHP 1696.1 1699.5 1703.2 1707.4 1711.8 1716.6 1723.1
SHELLSIDE 1€2P 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7
PRESSURE 36.10 35.51 39.89 34.24 33.58 32.08 31.97
HC PARTIAL PRESS 25.11 24.080 24.47 24.11 23.173 23.33 22.78
WGHTED AVG HCPP 26.70 2¢8.61 26.51 26.40 26.29 26.18 26.03



LENGTH

TOVAL RES TINE
- NTD AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
M-PENT CONVERSION

PROCESS 6AS TEWP
INNER HALL TEHP
OUTER METAL TEHP
SHELLSIDE YEIP

PRESSURE
Hi. PARTIAL PRESS
HGUTED AVG HCPP

DAYS ON STREAH

HYDROCARBON FEED,
DILUTION STEAN, LBS/HR
STEAM/HYDROCARBOMH,

2148.32

0.4448
0.1887
691.

73.84
78.47

1482.8
1663.7
1722.9
2095.7

31.97
22.1718
26.03

LBS/HR

LB/LB

224.97

0.4791
0.1942
717.

76.55
79.53

1892.7
1669.9
1728.7
2095.7

31.2)
22.31
25.91

Moo

CcoIL

7475.00
2686.00

0.35

233.62

0.4909
0.1995
s,

79.13
8z.44

1503.1
1674 .6
1734.6
2095.7

30.41
21.80
¢5.78

SOF S

12-02-85 UNIDO/EIL-75C2/25C3 CRACKING(0.35/80.7 CON) CASE 22 ‘uiIDO22°

HASS VELOCITY, LBS/SQFT/SEC = 21.11

INSIOE DIAHETER, INCHES = §5.000

OUTSIDE DIAHETER, INCHES = 5.710

LENGTH, FEET = 54.08
242.27 250.93 259.58
0.5023 0.5132 0.5236
0.2047 0.2097 0.2147
m. 811. 849,
61.60 83.94 86.15
85.17 87.71 90.03
1514.0 1525.7 1538.0
1683.86 1491.6 1499.9
1740.9 17247.7 1755.2
2095.7 2095.7 2095.7
29.57 26.48 27.7%
21.2¢6 20.68 20.05
25.65 ¢5.52 25.39

270.39

0.5340
0.2207
9203.

68.70
92.60

1554.5
1711.2
1765.1
2095.7

26.50
1v.21
¢5.2¢2



|
12-02-8S UNIDO/EIL-65C2/35C3 CRACKING (0.35/59.0 CON) CASE 23 'UNIDO23*
COIL 1 OF &

DAYS ON STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 21.48

HYDROCARBOH FEED, LBS/HR = 7884.50 IHSIDE DIAMETER, INCHES = §.060

DILUTION STEAM, LBS/HR = 2759.60 OUTSIOE DIAMETER, INHCHES = §.710

STEAH/HYDROCARBON, LB/LB = 0.35 LENGTH, FEET = 54.08
LENGTH 0.0 8.45 17.31 25.96 34.61 43.246 54.08
TOTAL RES TINME 0.0 0.0260 0.0511 0.0754 0.0990 0.1219 0.1495
HID AVG RES TIME 0.0 0.0126 0.0223 0.0307 0.0305 0.0462 0.0559
LINEAR VELOCIY 327. 339. 350. 361. 373. 384. 399.
PERCENT COHVERTED 0.00 0.78 2.00 3.73 5.94 8.56 12.23
R-PENT CONVERSION 0.00 0.50 1.38 2.72 Q.56 6.85 10.19
PROCESS GAS TEim 1202.0 1239.7 1271.2 1298.5 1315.9 1330.7 1344.6
INNER WALL TEI® 1509.4 1531.8 1550.5 1545.3 1576.2 1584.0 1590.7
OUTER HETAL TEWP 1584.6 1604.7 1621.5 1634.7 16444 .5 1651.4 1657.6
SHELLSIDE TEI®P 2093.4 2093.4 2093.6 2093.4 2093.6 2093.6 2097.6
PRESGURE 42.83 42 .46 42.08 41.70 41.31 10.91 4qC.40
HC PARTIAL PRESS 25.17 25.61 25.48 25.39 25.32 25.27 25.22
HGHYED AVG HCPP 25.27 25.48 25.59 25.51 25.45 25.40 25.36




LERGTH

TOTAL RES TIHE
HTID AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS GAS TEIP
INNER WALL TEHP
QUTER HETAL TEHIP
SHELLSIDE Terw

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-65C2/35C3 CRACHING (0.35/59.0 CON) CASE 23 'UNIDOZE'

DAYS Oft STREAM

HYDROCARBON FEED,
DILUTION STEAM,

LBS/HR
LBS/HR

STEAN/HYDROCAPBON, LB/LB

54.00

0.14a95
0.0559
399.

12.23
10.19

1344.6
1590.8
1657.7
2093.8

90.40
25.22
25.3¢6

62.73

0.1708
0.0638
411.

15.38
13.16

1353.2
1594.6
1660.9
2093.¢

39.97
25.17
25.32

0.0

COoIL

7884.50
2759.60

0.35

71.38

0.1914
0.071¢6
42%.

18.484
16.29

1360.6
1597.6
1663.5
2093.6

39.54
25.12
25.29

2 0F 5§

HASS VELOCITY, LBS/SQFT/SEC = 2

INSIDE DIANETER, IHCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
80.04 86.69 97.34
0.2117 0.2312 0.2502
0.0795 0.0673 0.0951
436. 450. 4é3.
21.95 25.29 26.62
19.54 22.69 26.28
1367.2 1373.4 1379.8
1400.2 1402.6 1405.0
16465.9 1668.1 1470.1
2093.6 2093.48 2093.4
39.09 38.63 36.18
25.04 24.95 24.83
25.26 25.23 25.19

g

1.48

5.000
5.710
54.08

108.16

0.27131
0.1045
q482.

32.76
30.58

1386.9
1408.1
16473.1
2093.6

37.53
24.66
25.13




LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
H PENT CONVERSION

PROCESS GAS TEM®P
INHER Watt TEIW
QUTER HETAL TENP
SHELLSIDE TEhP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG WCPP

12-02-85 UNIDO/EIL-65C2/35C3 CRACKING (0.35/59.0 COH) CASE 23 ‘UNIDO23®

DAYS ON STREAH
HYDROCAREOH FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAN/HYDROCARBON, LB/LB

108.18 116 .81
0.2731 0.2907
0.1045 0.1119
ag2. 497.
32.78 36.08
30.58 34.05
1386.9 1393.0
1608.1 1610.7
1673.1 1675.3
2093.4 2093.46
37.53 37.01
28.66 24.50
25.13 25.08

0.0

COIL

1864 .50
27159.60

0.35

125.46

0.3079
0.1190
513.

39.3¢6
37.54

1399.1
1613.5
14717.8
2093.6

346.48
24.31
25.02

MASS VELOCITY, LBS/SQFT/SEC = 21.68

INSIDE DIAHETER, INCHES = 5.000

OUTSIDE DIAMETER, THCHES = 5.710

LENGTH, FEEY = 54.08
134.12 182. 17 151.42
0.3245 0.34048 0.3561
0.1260 0.1327 0.1393
529. s47. 565.
02.59 05.79 48.95
41.04 44,54 48.03
1405.8 1411.9 1418.6
1616 .4 1619.6 1622.9
16680.4 1483.2 1686.3
2093.6 2093.6 2093.6
35.92 35.35 34.76
24.10 23.67 23.61
24,946 24.89 24.82

162.24

0.3748
0.1471
590.

52.683
52.38

1427.2
1627.5
1690.4
2093.6

33.98
23.24
24.71



LENGTH

= T0TAL RES TINE
- HID AVG RES TIUE
LINEAR VELOCITY

PERCENY CONVERTED
H-PENT CONVERSION

PROCESS GAS TEMP
THNHER WALL TEWP
OUTER NETAL TEMP
SHELLSIDE YENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-65C2/35C3 CRACKING (0.

DAYS ON STREAM

HYDROCARBON FEED,
DILUTION STEAM,

STEAM/HYDROCARBON, LB/LB

162.24

0.3748
0.1a7
590.

52.83
52.38

1427.2
1621.5
16%0.4
2093.6

33.98
23.24
2a.Mm

LBS/HR
LBS/)HR

170.89

0.3892
0.1531
811.

55.68
55.83

1434.5
1431.5
1693.9
2093.6

33.33
22.92
24.463

0.0

COoTL

7684.50
2759.60

0.35

179.54

0.4031
0.1589
633.

58.87

59.24

1442.0
1635.7
1697.4
2093.6

32.65
22.57
24.53

35/59.0 CON) CASE 23 ‘UNIDOZS'
4 OF 5
HASS VELOCITY, LBS/SQFV/SEC = 21.68
INSIDE DTAMETER, INCHES = §.000
OUTSIDE DIAMETER, IHCHES = 5,710
LENGTH, FEET = K§.08
186.19 196.85 205.50
0.4165 0.4295 0.4419
0.1645 0.1698 0.17%0
458, 483. 11,
é1.60 64.47 87.46
62.61 65.92 49.15
1449.8 1857.9 1444 .4
1440.2 1645.0 1650.1
1701.6 1705.9 1710.6
2093.6 2093.6 2093.6
31.94 31.20 30.43
22.1% 21.78 21.34
24.43 24.32 24,20

214.32

0.4567
0.1611
750.

70.84
73.08

1471.5
1457.1
1716.7
2093.6

29.41
20.73
24.05




LENGTH

TOTAL RES TVIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENY COHVERTED
H-PENT COHVERSION

PROCESS GAS TEMHP
INNER HALL TEMP
OUTER HETAL TEIP
SHELLSIDE YEMiP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HLPP

12-02-85 UNIDO/EIL-65C2/35C3 CRACHIMG (0.35/59.0 COM) CASE 23 °*imilpo2s:

HYDROCARBO
DILUTION
STEAM/HYDR

216.32

0.4547
0.1811
574.

70.84
73.08

14717.5
1688.7
1689.2
2093.4

29.41
20.73
24.05

DAYS ON STREAH
H FEED, LBS/HR

STEAM, LBS/HR
OCARBON, LB/LB

229.97

0.4715
0.187¢6
591.

19.14
16.86

1482.4
1690.9
1491.5
2093.4

28.99
20.54
23.90

o
o

corIL

78684 .50
27159.60

o
v
541

233.62

0.485%9
0.1944
609,

77.17
80.27

1489.4
1494.8
1695.5
2093.6

268.55
20.32
°3.74

S OF §

HASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DYAMETER, IHCHES =

OUTSIDE DIAMETER, INCHES =

LENGYH, FEET =
242.27 250.93 259.58
0.4999 0.513% 0.5244
0.2013 0.2082 0.2150
é28. 648, 669.
79.99 82.64 85.13
83.39 86.25 88.86
1498.5 1508.6 1519.9
1699.9 1706.0 1713.0
1700.4 1706 .7 1713.¢
2093.4 2093.6 2093.6
28.10 27.63 27.14
20.08 19.81 19.53
23.44 23.%2 23.41

6.63

5.710
5.710
54.06

—— e S D

270.39

0.5424
0.2234
698,

88.00
91.75

1535.4
1722.8
1723.5
2093.6

24.50
19.14
23.27



LENGTH

TOTAL RES TINE
HTD AVG RES VYIME
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS GAS TEW®
IHHER WALL TEWP
OUTER NETAL TENP
SHELLSIDE Tenp

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCFP

12-02-85 UNIDO/EIL-73C2/27C3

DAYS OH STREAH

HYDROCARBON FEED,
DILUTIONH STEAM,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

0.0

1202.0
1429.0
1u88.4
1938.7

48.83
29.79
29.719

8.465

0.0290
0.0142
303.

0.865%
0.55

1237.8
1452.3
1507.6
1938.7

48.41
29.60
29.68

0.0

COoIL

$050.30
1267.40

0.35

17.31

0.0571
0.0251
313.

2.16
1.48

1287.4
1471.5
1525.1
1938.7

47.96
29.45
¢9.58

10 5

CRACKING (0.35/53.4 COH)} CASE 24

'UNINO24G !

HASS VELOCITY, LBS/SQFY/SEC = 2

INSIDE DIANETER, INCHES =

OJTSIDE DIAHMETER, INCHES =

LENGTIH, FEET =
25.96 34.61 43.28
0.0843 0.1106 0.1363
0.0348 0.0439 0.0527
323. 333. 343,
3.97 4.24 8.86
2.87 4.12 4.98
1290.9 13068.9 1322.¢4
1466.5 1497.7 1505.9
1538.7 1548.8 i556.1
1938.7 1938.7 1938.7
47.53 47.08 46.62
29.33 29.03 29.16
29.49 29.41 29.35

1.70

4.000
4.710
54.08

54.08

0.1672
0.0639
385,

12.55
10.2¢6

1315.§
1513.2
1562.7
1938.7

46.03
29.048
29.28




e—

LENGTH

TOTAL RES TIME
NTD AVG RES TIUE
LINEAR VELOCIVY

PERCENT CONVERTED
H-PENT CUNVERSION

PROCESS GAS TEIW
IHHER HALL THEIP
OUIER HETAL TEIP
SHELLSIDE TEup

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-73C2/27C3 CRACKING (0.35/53.4 CON) CASE 28 ‘UNIDO24"

DAYS ON STREAM
HYOROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAN/HYDROCARBON, LB/LB

54.00

0.1672
0.0439
355.

12.55
10.28

1335.5
1513.2
1562.7
1938.7

86.0%
29.06
29.28

42.73

0.1912
0.0729
366.

15.68
13.14

1343.6
15172.5
1546 .6
1938.7

45.54
2b.98
29.22

0.0

COIL

5050.30
1767.60

0.35

71.38

0.2145
0.0819
376.

18.90
14.18

1350.5
1521.0
1569.8
1938.7

45.03
28.88
29.17

20FS

HASS VELOCITY, LBS/SQFT/SEC = 2

INSIDE DIAMEYER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
80.04 86.69 97.34
0.2372 0.2592 0.28068
0.0909 0.0999 0.1087
387. 399. 411.
22.16 25.45 28.73
19.32 22.53 25.80
1356.7 13482.6 1368.3
1524.1 1527.0 1529.8
1572.6 1575.2 15771.7
1938.7 1938.7 1938.7
44,51 43.98 43.142
28.77 28.63 28.48
29.12 29.07 29.01

1.70

§.000
8.710
54.08

108.14

0.3044
0.1195
42é.

32.80
29.93

1375.3
1533.4
1581.0
1938.7

2.1
28.25
28.93




LENGTH

TOTAL RES TIME
HID AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT COIVERSION

PROCESS GAS TEI®P
IHHER HALL TEHP
OUTER NETAL TEIWP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-65 UNIDO/EIL-73C2727C3 CRACHING (0.35/53.4 COH) CASE 24 'UNIDOZ4*

DAYS ONH STREAM

WYDROCARBON FEED,
DILUTION STEAN,

LBS/HR
LBS/HR

STEAM/HYDROCARBOH, LB/LB

108.16

0.306%
0.11v5
q26.

32.80
29.93

1375.3
1533.4
1581.0
1938.7

2.1
28.25
28.93

114.861

0.3264
0.1279
439.

36.03
33.26

1381.0
1536.9
1583.7
1938.7

42.12
28.04
28.86

wouon

0.0

CoIL

5050.30
17647.60

0.35

125.46

0.3458
0.1362
us3.

39.23
36.61

1388.7
1539.5
1586.5
19368.7

41.50
27.80
c8.18

30F S5

MASS VELOCITY,

134.12

0.3647
0.1442
467.

42.39
39.946

1392.8
1542.7
1589.5
1938.7

q0.67
27.54
286.70

LEHGTH,
142.177

0.3829
0.1520
482,

45.51
43.32

1398.6
1546.2
1592.4
1938.7

40.21
¢l1.26
28.61

LBS/SQFT/SEC
INSIDE DIAMETER, INHCHES
OUTSIDE DIAHETER, IMNCHES

FEET
151.42

0.4006
0.1595
497.

48.58
46.64

1404 .08
1549.8
1595.9
1938.7

39.53
26.94
28.51

1.70

4.000
8.710
54.08

162.24

0.4219
0.1686
518.

52.349
50.62

1412.8
1554.6
1600.6
1938.7

38.65
26.51
2n.38




LENGTH

TOTAL RES TIME
HYD AVG RES TINE
LINEAR VELOCITY

PERCENT COMNVERTED
N-PENT CONVERSION

PROCESS GAS TEWD
IHHER WALL TEWP
QUYER METAL TENWP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-73C2/27C3 CRACKING 10.35/53.4 CON) CASE 24 ‘'UNIDOZ4'

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEANM/HYDROCARBON, tB/LB

142.248

0.4219
0.1686
S518.

52.34
50.82

1412.8
1554.6
1600.6
1938.7

368.65
<6.51
268.38

170.69

0.4383
0.1756
536.

55.30
54.12

1419.4
1558.17
1604.0
1938.7

37.91
26.14
28.27

“w nnn

0.0

coIlu

5050.30
1767.40

0.35

179.54

0.4541
0.1823
555.

56.19
51.39

1426.3
1563.0
1608.2
1938.7

37.14
25.713
28.16

4 OF S

MASS VELOCITY, LBS/SQFT/SEC
INSIDE DIAHETER, INCHES
OUTSIDE DIAHETER, IHCHES

168.19

0.4694
0.1888
515.

61.02
60.62

1433.4
1567.6
1612.1
1938.7

36.34
25.29
28.03

LENGTH,
196.85

0.4842
0.1951
597.

63.79
63.79

1440.8
15872.4
1616.5
1938.7

35.51
24.82
27.90

2

wou nn

FEET
205.50

0.4984
'0.2012
621,

46.48
66.90

1448 .9
1577.4
1621.3
1938.7

34.64
24.31
21. N

1.70

4.000
8.710
54.08




LENGTH

TOTAL RES TINE
HTD AVG RES TIME
LINEAR VELOCIYY

PERCENT COHVERTED
H-PENT COHVERSION

PROCESS GAS TEiwP
INHER HWALL TEMWP
QUTER HETAL TEIIP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-73C2/27C3 CRACKING (0.35/53.4 COM) CASE 28 ‘UNIDOCH!

DAYS ON STREAN
HYDROCARBOH FEED, LBS/HR
DILUTION STEAN, LBS/HR

STEAN/HYDROCARBON, LB/LB
216.32 224.97
0.5154 0.5284
0.2064% 0.2139

653. 481.
69.74 72.25
70.69 73.61

1458.5 14648 .9
1584.2 1589.9
1627.3 1432.5
1938.7 1938.7
33.50 32.53
23.62 23.02
271.59 27.44

0.0

CoIL

5050.30
1747.60

0.35

233.42

0.5408
0.2192
112.

74.487
76 .43

1475.6
1596.0
1638.1
1938.7

31.52
t2.38
27.28

SOF S

HASS VELOCITY, LBS/SQFT/SEC = 21.70

INSIDE DIAMETER, IHCHES = 4.000

OUTSIDE DIAMETER, INCHES = &.710

LENGTH, FEET = 54.08
242.27 250.93 259.58
0.5527 0.5640 0.5747
0.2243 0.2291 0.2337
. 166. 830.
771.00 79.2% a1.34
79.13 81.70 84.12
1484.8 1494 .4 1504.8
1402.4 1609.2 1616.3
1643.4 1649 .5 1456.1
1938.7 1938.7 1938.7
30.44 29.30 28.09
21.69 20.94 20.13
27.13 26.94 24 19

270.39

0.5672
0.2392
893.

83.83
86.91

1517.7
1425.9
1664.7
1938.7

26.44
19.01
26.58

-



LENGTH

TOTAL RES TIME
HID AVG RES TIHE
- LINEAR VELOCITY

PERCENY COHVERTED
N-PENT COHVERSION

PROCESS 6AS TEWP
INHER HALL TE1P
OUTER NMETAL TEI®
SHELLSIOE TEUP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-65 UNIDO/EIL -65C2/35C3 CRACHING (0.35/62.6 CON) CASE 25 °*UNIDO25®

JAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION SYEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

0.0 8.45
0.0 0.0321
0.0 0.0150

264. 215.

0.00 0.47

0.00 0.26
1148.0 1197.1
1425.9 1456.3
1490.9 1518.6
1983.9 1983.9

0é.249 45.68
29.48 29.29
29.u8 29.346

0.0

COIL

4824.30
1447.30

0.30

17.31

0.0630
0.0256
285.

1

OF

[
-

MASS VELOCITY, LBS/SQFT/SEC

12713.6
1504.1
1561.8
1983.9

45.13
29.01
29.15

IHSIDE DIAMETER,
QUTSIDE DIANETER,

LENGTH, FEET

34.61

0.121%
0.042¢
306.

4.93
3.55

1299.9
1520.1
15746.2
1983.9

44.78
28.93
29.07

1
IHCHES
INCHES

43.28

0.1493
0.0503
316.

9.96

4.000
§.710
54.08

54.08

0.1828
0.0610
330.

11.59
9.34

1334.3
1540.7
1594.17
1983.9

43.83
28.85
28.9¢



LENGTH

TOTAL RES TIME
HTID AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
R-PENT CONVERSIOH

PROCESS GAS TEMP
THHER HALL TEHP
CULTER NETAL TENW
SHELLSIDE 1E1P

- PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-65 UNIDO/EIL

-65C2/35C3 CRACKING (0.35/62.6 CON) CASE 25 °*UNIDOCS'

DAYS ON STREAM

HYDROCANBONR FEED,
DILUTION STEAM, LBS/HR
STEAM/HYDROCARBON,

54.08

0.1628
0.0610
330,

11.59
9.34

1336.3
1540.7
1594.7
1983.9

43.83
268.85
28.98

LBS/HR

Le/Le

62.713

0.2086
0.0698
340.

15.07
12.57

1344.5
1545.8
1£99.2
1983.9

43.491
28.82
28.93

0.0

COIL

4624.30
14457.30

0.30

71.38

0.2336
0.0790

352.

18.70
16.02

1354.8
1549.6
1602.7
1963.9

92.97
28.79
28.91

2 OF

HASS VELOCITY, LBS/SQFT/SEC = 1

IHSIDE DIAHETER, INCHES =

OUTSIDE DIAHETER, INCHES =

LENHGTH, FEET =
80.04 88.49 97.34
0.2578 0.2812 0.3039
0.0882 0.0975 0.1067
363. 315. 387.
22.4q1 26.14 29.87
19.63 23.33 27.11
1362.0 1368.8 1375.3
1552.9 1555.9 1558.8
1605.6 1608.3 1610.9
1983.9 1983.9 1983.9
42.52 42.06 41,57
28.173 28.65 28.55
28.68 c8.85 8.82

9.9¢

8.000
8.710
54.08

108.16

0.3313
0.1179

40%3.

34.51
31.89

1383.3
1562.6
1614.4
19¢3.9

q0.95
28.38
28.717



LENGTH

TOTAL RES TIME
hTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-FENT CONVERSION

PROCESS G2~ Tct®
IHHER WALL TEUP
QUTER NE "L TP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL -65C2/35C3 CRACKING (0.35/62.6 COH) CASE 25 *UNIDO2S®

DAYS OH STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAH/HYDROCARBOH, LB/LB

108.16

0.3313
0.117%
403.

35.51
31.89

1383.3
1562.6
1614.3
1983.9

Q0.95
28.38
28.717

116.81

0.3524
€.1247
q17.

38.18
35.75

1389.9
1565.8
1617.3
19683.9

30.43
28.22
26.73

=]
[~}

COoIL

4824.30
1447.30

0.30

125.44

6.3726
0.1353
431.

41.81
39.62

1396.5
1569.2
1620.3
1983.9

39.89
26.03
28.68

JOF 5

HASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DIAMETER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
134.12 142.77 151.42
0.3924 0.4117 0.4302
0.1437 0.1518 0.1596
445, 4é0. a%6.
495.39 48.92 52.39
43.50 41.37 51.22
1403.4% 1410.4 1417.7
1572.7 1576.6 1580.7
1623.5 16217.0 1630.7
1983.9 1983.9 1983.9
39.33 38.75 36.158
27.82 21.57 21.30
c8.62 28.55 28.48

9.96

§.000
4.710
54.08

162.24

0.4524
0.1691
497.

54.6%
56.00

1427.2
1586.1
1635.6
1983.9

37.3¢4
26.92
268.37



LENGTH

TOTAL RES TVIME
NID AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENY COHVERSION

PROCESS GAS TEI®
INHER HALL TEmWP
OQUTER METAL TEMP
SHELLSIDE TErP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

DAYS ON STREAH

162.24

0.45249
0.1691
497.

56.643
56.00

1427.2
1586.2
16435.6
1963.9

37.348
26 .92
26.37

HYOROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAH/HYDROCARBON, LB/LB

170.89

0.4695
0.1764
515.

59.95
59.77

1435.1
1590.9
1639.8
1983.9

36.70
26.59
28.28

0.0

CoIL

4824.30
1447.390

0.30

179.54

0.4860
0.1834
534.

63.19
63.48

1443 .4
1595.9
lé44.4
1983.9

36.02
26.22
<6.19

Q OF 5

12-02-65 UNIDO/EIL -65C2/35C3 CRACKING (0.35/62.6 COM) CASE 25 ‘UNIDO2S'

HASS VELOCITY, LBS/SQFT/SEC = 19.96
INSIDE DIAHETER, INCHES = &.000
OUTSIDE OIAMETER, INCHES = &.710
LENGTH, FEEY = 54.00
188.19 196.85 205.50
0.5019 0.5172 0.5319
0.1903 0.1969 0.203%

554, 575. 598.
66.34 69.4a1 72.37
67.12 70.66 74.10

1452.0 l461.0 1470.5
1601.3 1607.1 1613.2
16449.3 1654.4 1460.0
1983.9 1983.9 1983.9
35.31 34.57 33.79
25.82 25.38 24.92
28.08 27.917 27.86

216.32

0.5495
0.2110
630,

75.92
78.20

1482.9
1621.5
1667.4
1963.9

32. M
24.20
27.70



4 Am— AR — - — —— - . . -

\ 12-02-85 UNIDO/EIL -65C2/35C3 CRACKING t0.35/62.6 CON) CASE 25 'UNMIDOZ5!

coIlL 5 OF S

DAYS ON STREAM = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 19.96
HYDROCARBO!! FEED, LBS/HR = 4824.30 INSIDE DIAMETER, INCHES = &.000
DILUTION STEAM, LBS/HR = 1447.30 OUTSIDE OYTAMETER, INCHES = 4&.710
STEAN/HYDROCARBON, LB/LB = 0.30 LENGTH, FEEY = §54.08 -
LEHGTH 216.32 224.97 233.62 242.27 250.93 259.58 270.39
TOTAL RES TIHE 0.5495 0.5630 0.5759 0.5882 0.5999 0.6111 0.6242
HID AVG RES TIME 0.2110 0.2170 0.222 0.2284 0.23319 0.2393 0.2459
LINEAR VELOCIVY 630. 657. 684, 119. 15S. 7968. 854,
PERCENT CONVERTED 15.92 16.63 81.21 63.65 85.94 86.07 90.49
M-PENT CONVERSION 18.20 61.30 8q.22 86.92 89.39 91.61 93.99
PROCESS GAS TEMHP 1482.9 1493.5 1504.6 1516.4 1528.86 1541.9 1559.4
INHER HALL TEUP 1421.5 1628.6 1636.2 1644 .9 1653.1 1662.3 1674.8 "~
OUTER METAL TEIM 1647.4 1674.1 1680.9 16688.0 1495.8 1704.3 1715.5
SHELLSIDE TEI®P 1983.9 1983.9 1983.9 1983.9 1983.9 1963.9 19C€C.9
PRESSURE 32.77 31.91 31.00 30.04 29.0% 271.94 24.51 -
HC PARTIAL PRESS 24.28 23.12 23.12 22.48 c1.78 21.03 19.99

HWGHTIED AVG HCPP 27.170 27.57 27.44 27.31 27.17 27.0%3 26.85




LENGTH

TOTAL RES TVIME
WID AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMW®
INHER HALL TEMP
OUTER METAL TEItP
SHELLSIDE TEWP

PRESSURE
HC PARTIAL PRESS
HGIITED AVG HCPP

DAYS OM STREAM
HYDROCARBON FEED,

DILUTION STEAM,
STEAH/HYDROCARBON, LB/LB

LBS/HR
LBS/HR

o

8.65

0.0329
0.0153
268,

0.50
0.28

1200.7
1461.8
1549.3
2029.6

45.77
286.173
26.80

COIL

0.0
4524.30
1447.30

0.30

17.31

0.06u46
0.0256
279.

1.47
0.92

1245.0
1508.9
1573.7
2029.6

45.41
28.59
26.70

1 0F S

HASS VELOCITY,

25.94

0.0950
0.0346
290.

3.10
2.11

1279.7
1529.0
1592.46
2029.6

45.03
28.51
28.62

12-02-85 UNIDO/EIL-91C2/9C3 CRACKING (0.35/44.0 CON) CASE 28 'UNIDOZé'

OUTSIDE DIAHETER,

LENGTH, FEET

34.61

0.1243
0.0429
300.

5.41
3.97

1305.0
1544.6
1605.8
2029.6

44.65
28.48
28.56

LBS/SOFT/SEC
INSIDE DTAUETER, IHCHES

IHCHES

h3.26

0.1526
0.0516
311.

8.30
4.43

1322.6
1554.5
1614.5
2029.6

44.26
28.49
28.54

19.96
.000

4.710
54.08

54.08

0.1867
0.0629
324,

12.45
10.14

1338.2
1562.1
1621.4
2029.6

43.76
26.51
28.52




LENGTH

TOTAL RES VTIHE
H1D AVG RES TIHE
LINEAR VELOC1VY

PERCENT CONVERTED
N-PENT COHMVERSION

PROCESS GAS TEM®P
IHNER RALL TENP
QUIER NETAL TEnp
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/ETIL-91C2/9C3 CRACKING (0.35/44.0 CON} CASE 26 ‘'UNIDO24'

DAYS ON STREAH
HYDROCARBON FEED, LBS/IR
DILUTION SYEAH, LBS/HR
STEAN/HYDROCARBON, LB/LB

£4.08 62.713
0.1847 0.2130
0.06829 0.0724

324. 335.

12.45 16.01

10.14 13.45
13368.2 1347.3
1562.2 1566.2
1621.4 1625.0
2029.6 2029.6

43.76 43.35

28.51 28.52

c8.52 28.52

6.0

CoIL

8824.30
1447.30

0.30

71.36

0.2384
0.0621
34é.

19.68
14.95

1354.9
1569.4
1621.9
2029.6

42.92
28.51
28.52

20F 5

11ASS VELOCITY, LBS/SQFT/SEC = 19.96

INSIDE DIAMETER, IHCHES = &.000

OUTSIDE DIAHETER, INCHES = 8.710

LENGTH, FEET = 54.00
80.04 66.69 97.34
0.2629 0.2867 0.3097
0.09186 0.1014 0.1109
358. 3170. 3182.
23.39 27.10 30.81
20.56 24.25 28.00
1361.7 1366.3 1374.7
1772.1 1574.8 1577.5
1630.3 1632.8 1635.2
2029.6 2079.6 2029.6
42.48 42.02 41.54
28.49 28.43% 28.35
28.52 £8.51 26.50

108.16

0.3374
0.1225
399.

35.41
32.74

1382.8
1581.1
1636.4
2029.6

40.93 —

28.22
c8.47

~i



LENGTH

TOTAL RES TINE
HTD AVG RES TINE
LIHEAR VELOCITY

PERCENT CONVERYED
H-PENT CONVERSION

PROCESS GAS TEWIP
IHNHER HALL TEMP
OUTER HMETAL TEMNP
SHELLSIDE YEMVWW

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

DAYS ON STREAM

108.16

0.3374
0.1225
399.

35.41
32.74

1382.8
1581.1
1438.4
2029.6

40.93
28.22
28.47

HYDROCARBON FEED, LBS/HR
DILUTION STEAM,
STEANHYDROCARBON,

LBS/HR
Le/Le

116.81

0.3587
0.1315
al2.

39.05
36.57

1389.5
1584.1
1441.1
2029.6

40.41
28.08
28.44

0.0

coIL

qae24.30
1447.30

0.30

125.46

0.3793
0.1402
uz2é6.

42.65
40.41

1396.3
1587.4
1644.1
2029.6

39.68
271.91
28.40

3OF 5

HASS VELOCITY,

134.12

0.3993
0.1486
441.

4é.20
46,268

1403.3
1590.9
1647.2
2029.6

39.32
21.11
28.35

12-02-85 UNIDO/EIL-91C2/9C3 CRACKING (0.35/64.0 CON) CASE 26 ‘'UNIDOZ6®

INSIDE DIAHETER,

2.1

0.4186
0.1568
usé.

49.71
48.11

1410.5
1594.7
1650.6
2029.6

38.715
€7.48
28.30

LBS/SQFT/SEC
JHCHES
OUTSIDE DIAHETER, INCHES
LENGTH, FEET

1

151.42

0.4372
0.1647
473.

53.1¢6
51.95

1416.0
1598.8
1654.3
2029.6

38.158
27.22
28.24

9.96

§.000
q.710
54.08

162.24

0.4596
0.1741
494,

57.38
56.71

1327.8
1604.3
1659.3
2029.6

37.37
26.86
28.15




LENGTH

TOTAL NES TIHE
HYD AVG RES TIHE
LINEAR VELOCITY

PERCENT COHVERTED
H PENT CONVERSION

P<CESS GAS TEI®P
IHER HALL TENP
OUTER METAL TENP
SHELLSIDE VEUP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-91C2/9C3 CRACKING (0.35/64.0 CON) CASE 26

DAYS OH
HYDROCARBON FEED,
DILUTION STEAN,

STEAH/HYDROCARBON,

162.24

0.4596
0.1741
494,

§7.38
54.71

1827.9
1609.3
1659.2
2029.6

37.37
c6.86
28.15

STREAN
LBS/HR
LBS/HR

LB/LB

170.89

0.4768
0.1614
512.

60.69
60.48

1934.0
1609.1
1863.6
2029 .4

36.72
26.54
28.07

o 18

0.0

coIv

q4624.30
1447.30

0.30

179.54

0.493%
0.1684
531.

63.92
64.20

1444 .6
1614.2
1668.2
2029.6

36.04
28.18
27.98

Q4 OF §

'UNIDOZS!
HASS VELOCITY, LBS/SQFY/SEC = 19.96

THSIDE DIAHETER, INCHES = 4&.000

OQUTSIDE DIAHETER, INCHES = &.710

LENGTH, FEET = 54.08
168.19 196.85 205.50
0.5093% 0.5247 0.5395
0.1952 0.2017 0.2080
552. 514, 597,
61.07 70.14 73.11
67.85 Mn.40 74.86
1453 .6 1463.0 1472.9
1619.7 1625.6 1631.9
1673.1 1678.3 1684.0
2029.6 2029.68 2029.6
35.33 34.59 33.81
25.719 25.37 24.91
27.69 271.719 27.68

216.32

0.5571
0.2156
629.

76.67
78.986

1486.1
1640.5
1692.0
2029.6

32.79
24.28
27.54



LENGTH

TOTAL RES TINE
WID AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSIOH

PROCESS GAS TEIW
IIER HALL TEWP
CUTER METAL TEHP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-02-65 WIDO/EIL-91C2/9C3 CRACKING (0.35/64.0 CON) CASE 26 ‘*UNIDO26'’

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAM/HYDROCARBON,
216.32

0.5571
0.2156
629.

16.67
18.98

1486.1
1640.5
1492.0
2029.68

32.719
24.28
27.54

Le/te
224.97

0.5706
0.2214
457.

79.39
82.10

1497.2
16417.9
1696.3
2029.6

31.93
23.73
27.41

tn

0.0

COIL

4824.30
1447.30

0.30

233.62

0.583%
0.2271
687.

81.99
85.03

1509.1
1655.9
1705.7
2029.6

31.02
23.13
217.29

50F 5

11ASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DIAHETER, INCHES =

OUTSIDE DIANEVER, INCHES =

LEHGTH, FEET =
202.27 250.93 259.58
0.59%8 0.6075 0.4186
0.2327 0.2381 0.2433
720. 1517. 799.
a84.44 86.74 88.068
87.75% 90.¢22 92.41
1521.7 1535.1 1549.3
1464.5 16713.8 1683.8
1713.49 1721.8 1730.5
2029.6 2029.6 2029.6
30.06 29.05 27.96
22.49 21.79 21.04
27.16 27.02 26.89

9.96

§.000
8.710
54.08

270.39

0.6314
0.2498
859.

91.30
94.75

1568.5
1697.3
1742.7
2029.6

26.50
20.00
26.72



LENGTH

TOTAL RES TINE
HTO AVG RES TIME
LINEAR VELOCITY

PERUENT COtVERTED
H-PENT CONVERSION

PROCESS GAS TEHP
IHHER HALL TEHP
OUIER HEVAL TEt®
SHELLSIDE TVEIP

PRESSURE
HC PARTIAL FPRESS
HGHTED AVG riCPP

DAYS OH STREAM

HYDROCARBOH! FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEAH/HYDR

1112.0
1513.2
1598.3
2124.4

41.5¢6
20.39
20.39

OCARBON, LB/LB
6.55

0.0233
0.0107
287.

0.20
0.10

1164.7
1541.0
1619.4
2124.4

41.30
20.28
20.32

0.0

COoIL

Q410.80
2205.40

0.50

13.11

0.0457
0.0178
298.

1212.9
15417.3
1642.9
2124.4

41.02
20.19

20.26

12-02-85 UNIDO/EIL-50C2/50C3 CRACHING (0.30/ 91.8 COM) CASE 27 *UNMIDO27®

1 OF 5§

HASS VELOCITY, LBS/SQFT/SEC = 1

INSIDE DIANETER, INCHES =

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =
19.64 26.21 32.77
0.0672 0.0881 0.1082
0.0231 0.0277 0.0322
309. 320. 330.
1.80 2.70 §.61
0.87 1.88 3.45
1255.% 1291.4 1320.3
1590.7 1610.5 1626.0
16463.8 1681.4 1695.2
2124.4 2124.4 2124 .0
40.74 40.46 50.17
20.13 ¢0.12 20.16
20.2 20.16 20.15

8.66

§.250
9.960
40.96

80.96

0.1326
0.0382
343,

7.06
6.36

1347.2
1639.9
1707.4
2124.4

39.81
20.28
20.18



LENGTH

JOYAL RES TIME
HTD AVG RES TINHe
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT COHVERSION

PROCESS GAS TEIW
INNER HALL TEHP
QUYER NETAL TEtIP
SHELLSIDE TENe

PRESSURE
HC PARTIAL PRESS
HSHTED AVG HCI'P

DAYS On
HYDROCARBON FEED,
DILUYION STEAHW,

STEAN/HYDROCARBON,

90.94

0.1326
0.0382
343,

1347.2
1639.9
1707.5
212a4.4

39.81
20.28
20.18

STREAH
LBS/HR
LBS/HR

LB/LB

37.51

0.1513
0.0434
354.

11.02
.37

1362.9
1447.4
1714.0
212a.4

39.51
20.41
20.23%

0.0

coIL

4410.80
2205.40

0.50

54.07

0.1898
0.0490
365.

14.53
12.682

1375.0
1652.7
1718.7
c124.4

39.20
20.54
¢0.29

2

OF

5

12-02-85 UNIDO/EIL-50C2/50C3 CRACKING (0.30/ 91.8 CON) CASE 27 'UNIDOZ?®

HASS VELOCITY, LBS/SOFT/SEC

60.62

0.1872
0.0550
376.

18.26
16.60

1384.8
1656.6
1722.1
2124.4

38.68
20.70
20.368

INSIDE DIAHETER,
OUTSIDE DIANETER,

LENGTH, FEET

67.17

0.2044
0.0611
368,

22.11
20.40

1393.2
1459.7
1724.9
2124.49

38.54
20.684
20.43

18.66
4.250
4.940
40.9¢6

INCHES
IMCHES

73.73

0.2210
0.04678
490.

26.03
24.74

15300.8
1662.4
1727.3
2124.49

38.22
20.95
20.50

81.92

0.2411
0.0752
41§.

30.95
30.03

1409.7
1665.7
1730.2
2124.4

37.79
21.06
20.59



LENGTH

TOTAL RES TIME
HT0 AVG RES TINME
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT CONVERSION

PROCESS 6AS TEI®P
INHER HALL TEHP
OUTER NETAL TEMWP
SHELLSIDE Teiw

PRESSURE
HC PARTIAL PRESS
HGHIED AVG HCPP

DAYS ON STREAH

HYDROCARBON FEEOD,
DILUTION STEAM,
STEAH/HYDROUARBON,

81.92

0.2411
0.017152
Q15.

30.95
30.03

1409.7
1665.7
1730.2
2124.4

37.79
21.08
20.59

LBS/HR
LBS/HR

LB/L8
66.47

0.2564
0.0815%
428.

34.69
34.32

1414.8
1666.3
1732.5
2124.4

37.43
21.15
20.65

0.0

coIL

4q910.80
2205.40

0.50

95.03

0.27117
0.0817
441.

18.79
38.63

1423.8
1471.0
1235.0
2124.4

37.06
21.20
20.70

JOF S

12-02-65 UNIDO/EIL-50C2/50C3 CRACKIKG (0.30/ 91.8 CON) CASE 27 'uUniboz27:

HASS VELOCITY, LBS/SQFT/SEC = 18.64

INSIDE DIAHETER, INCHES = §.250

OUTSIDE DIAMETER, IHCHES = 4,960

LEHGTH, FEET = 40.96
101.56 108.13 114.69
0.26864 0.30046 0.3144
0.0937 0.0997 0.1055
454, 4é8. 482.
q2.65 a8.47 50.24
82.94 47.24 51.50
1431.0 1438.58 1446.0
1474.0 1677.1 16680.6
1737.5 1740.4 1743.4
2124.4 2124.4 2124.%
36.48 36.20 35.67
21.22 21.23 21.21
20.715 20.79 20.82

122.86

0.3310
0.1126
501.

54.65
56.77

1455.9
16685.2
1147.6
2124.4

35.34
2l.15%
20.85




LENGTH

TOTAL RES TIHE
HID AVG PES TIMNE
LINEAR VELOCIVY

PERCENT CONVERTED
H-PENT COHVERSICH

PROCESS GAS TEIP
INHER HALL TENP
OUTER NETAL TEIP
SHELLSIDE TYEHP

PRESSURE
HC PARTIAL FPRESS
HGHTED AVG HCPP

12-02-85 UNIDO/EIL-50C2/50C3 CRPACKING (0.30/ 91.8 COM) CASE 27 'unIDO2?!

DAYS OH STREAN

HYDROCARBON FEED,
DILUTION STEAN,

LBS/HR
LBS/HR

STEAN/HYDROCARBON, LB/LB

122.88

0.33190
0.1126
501.

54.85
56.177

1455.9
1685.3%
1747.6
2124.49

35.33
21.18
20.85

129.43

0.3439
0.1162
S17.

$6.44
60.90

1444 .1
1689.3
1751.2
2124.4

34.90
21.v8
20.64

0.9

corL

4410.80
2205.40

0.50

135.98

0.3%648
0.1236
533.

62.00
64.95

1472.8
1493.8
17585.1
z2124.4

34,44
20.96
20.87

4 OF 5

MASS VELOCITY,

142.54

0.3865
0.1289
550.

65.44
68.89

1481.8
1698.6
1759.6
2124.4

33.948
20.66
20.88

IHSIDE DIAMETER,
QUTSIDE DIAMETER,

LENGTH, FEET

149.09

0.3802
0.1341
568.

66.80
72.10

1491.2
1703.8
1744.4
2124.4

33.47
20.72
20.687

LBS/SAFT/SEC

1
IHCHES
THCHES

155.65

0.3918
0.1391
587.

12.04
76.34

1501.2
1709.4
1769.3
2124.4

32.98
20.55
20.86

8.44

§.250
4.960
40.96

163.84

0.8052
0.1453
811.

715.94
80.47

1514.3
1717.1
1776.2
21z4.4

32.30
20.31
20.84




LENGTH

TOTAL RES TINE
HID AVG RES TIME
LINEAR VELOCITY

PERCENY COMVERYED
H-PENT CONVERSION

PROCESS GAS TEHP
IHHER HALL TENP
OUTER METAL TEHP
SHELLSIDE T8RP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG MCPP

12-02-85 UNIDO/EIL-50C2/50C3 CRACKING (0.30/ 91.8 COM) CASE 27 ‘IMIDo27

HYDROCARBOI

DAYS OM STREAM
H FEED, LBS/HR

DILUTION STEAN, LBS/HR

STEAM/HYDR
163.64

0.4052
0.1453%
é11.

75.94
80.67

1514.3
1717.1
1776.2
21238.4

32.30
20.31
20.84

OCARBON, LB/LB
170.39

0.4158
0.1502
é32.

78.91
83.88

1525.4
1723.8
1782.0
2124.4

31.79
20.08
20.81

o
o

COIL

4410.80
2205.40

0.50

176.94

0.4740
0.1550
854,

61.73
86.85

1537.5
1731.1
1708.3
2l24.4

31.16
19.83
20.78

SOF S5

HASS VELOCITY, LBS/SQFT/SEC = )

IHNSIDE DYAHETER, INCMES =

OUTSIDE DIANETER, IHNCHES =

LENGTH, FEET =
183.50 190.05 196 .40
0.4356 0.4453 0.454%
0.1598 0.1484¢ 0.1694
678. 703. 729.
a4 .40 86.90 89.21
89.55 91.94 94.02
1550.2 1563.6 1578.0
1739.0 1747.5 175¢4.7
1795.3 1€02.9 1811.0
2124.4 2124.4 2lz2u.q
30.5¢4 29.93 29.27
19.55 19.24 168.89
20.75 20.71 20.67

8.64

4.250
4.940
80.94

208,80

0.4454
0.1754
766.

91.60
96.14

1597.4
1769.4
1821.9
2124.4

28.40
18.42
20.61



PLb o n=nUTANL & Miata \‘

BUTANE CRACKING -




12-03-85 EIL-UNIDO BUTANE

- DAYS ON STREAM
HYDRGCARBON FEED, LBS/HR

DILUTION STEAH, LBS/HR

STEAN/HYDROCARBON, LB/LB

LENGTH 0.0 571.76

TOTAL RES TIME 6.0 0.3484

HTD AVG RES TINME 0.0 0.1652

LINEAR VELOCITY 154. 178.

PERCENT COHVERTED 0.00 12.688

N-PENT CONVERSIOH 0.00 8.51

PROCESS GAS TEHP 1202.0 1256.1

INMER HALL TP 1356.8 1389.9

h QUTER METAL TEHP 1381.7 1411.1
SHELLSIDE TENP 14653.0 1653.0

PRESSURE 44.11 43.24

HC PARTIAL PRESS 19.32 21.09

- HGHTED AVG HCPP 19.32 20.29

CRACKING

6.0

COIL

3401.60
1360.70

0.40

115.52

0.46505
0.2946
205.

28.64
19.80

1281.2
1404 .6
1424.7
1653.0

42.23
22.74
21.24

CASE 17

1 0F 1

HASS VELOCITY,

173.28

0.9123
0.4015
236.

45.62
32.77

1309.4
1421.7
1440.8
1653.0

41.05
23.89
22.03

‘UNIDO1T7

LENGTH,
231.04

1.1390
0.4683
2.

é2.63
47.12

1343.8
1443 .5
laél.2
1£55.0

319.69
24.56
22.65

LBS/SQFT/SEC
INSIDE DIAMETER, INCHES
OUTSIDE DIAHETER, INCHES

13.43
4.250
4.860

361.00

FEET
2686.80

1.3347
0.5625
317.

19.48
é4.82

1387.3
1472.1
1488.0
1653.0

38.09
24.71
23.08

P —

360.99

1.5428
0.6625
376.

95.16
86.683

1459.0
1520.6
1533.0
1653.0

35.71
24.03
23.31



LENGTH

TOTAL RES TIME
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-PENT CONVERSIOH

PROCESS GAS TEHP
INHER WALL TEHP
OUTER METAL TENP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

11-25-85 EIL-UNIDO HITH

DAYS ON STREAM

HYDROCARBON FEED,
DILUTION STEAM,

STEAM/HYDROCARBON, LB/LB

1146.0
1414.8
1477.9
19486.2

45.37
27.58
21.58

LBS/HR
LBS/HR

37.86

0.1259
0.0477
321.

5.03
3.59

1294.0
1507.1
1559.5
1944.2

43.68
26.68
27.07

COIL

0.0
4603.80
1611.30

0.35

15.71

0.2375
0.0866
358.

14.75
13.83

1337.8
1533.9
1583.0
1946.2

41.85
26.44
26.77

1 OF 2

PROPANE KINETCS & EXACT HEAT OF CRHIG'UNIDOl8°

HASS VELOCITY, LBS/SQFT/SEC = 19.78

INSIDE DIAMETER, INCHES = 4.000

OUTSIDE DIAMETER, INCHES = &.710

LENGTH, FEET = 236.60
113.57 151.42 189.28
0.3372 0.425%7 0.5031
0.1240 0.1610 0.1902
402. usa, 526.
30.32 44.42 58.69
26.92 41.67 57.71
1365.6 1396.2 1432.9
1550.1 1548.7 1592.0
1597.7 1614.6 1635.7
1946.2 1946.2 1946.2
39.79 37.44 4.1
25.83 24.93 23.64
26.49 26.13 25.66

236.60

0.5843
0.2194
451.

75.86
11.97

1491.0
1630.4
1670.4
1946.2

30.54
21.30
24.96



L B T Y

LENGTH

TOTAL RES TIME
KRTD AVG RES TINME
LINEAR VELOCITY

PERCENT CONMVERTED
H-PENT CONVERSIOH

ROCESS GAS TEMP
IMMER WALL TENHP
OUTER HETAL TENP
SHELLSIDE Teue

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

———

11-25-85 EIL-UNIDO HITH PROPANE

DAYS ON
HYDROCARBON FEED,
DILUTION STEAM,
STEAH/HYDROCARBON,

236.60

0.5843
0.2194
854.

15.86
17.97

1491.0
1630.6
1471.0
19468.2

30.54
21.30
24.96

KINETCS & EXACT HEAT OF CRHIG'UNIDO18°*

coIL
STREAM = 0.0
LBS/HR = 4603.a0
LBS/HR = 1611.30
Le/Ls = 0.35
239.98 243.36
0.5894 0.5%44
0.2213 0.2231
665. 61717.
77.01 78.14
19.32 80.465
1495.8 1500.5
1633.7 1634.8
1673.7 1476.6
1946.2 1946.2
30.20 29.66
21.10 20.69
24.91 24.85

2 OF 2

HASS VELOCITY,

246.18

0.5994
0.2249
690.

79.25%
81.94

1508.5
16440.2
1679.7
1946.2

29.50
20.67
24.719

250.12

0.6042
0.22647
Jr02.

60.35
83.21

1510.6
1643.7
lé02.8
1946.2

29.14
20.44
2H.73

LBS/SQFT/SEC

IHNSIDE DIAMETER, INCHES
OUTSIDE DIAMNETER, INCHES
LEMGTH, FEET

253.590

0.6090
0.22e4
716.

81.482
84.45

1515.6
1647.2
1686.0
1946.2

28.77
20.21
24.67

O

19.78
4.000

4.710
33.80

270.40

0.6314
0.2370
793.

86 .44
90.02

1543.2
1666.0
1702.9
1946.2

26.78
18.93
24.37




LENGTH

TOTAL RES TIME
HTD AVG RES TINE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT COMVERSIOH

PROCESS GAS TEMP
INNER HALL TEHP
OQUTER METAL TENP
SHELLSIDE Tenp

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCPP

12-03-85 EIL-UNIDO BUTAHNE

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAM/HYDROCARBON, LB/LB

£5.68

0.2603
0.00688
234.

8.07
5.28

1276.0
1441.0
1473.3
1790.0

45.50
18.95
18.44

CRACKING (0.5/93.74 CON) CASE 30

0.0

CcoIL

4234.00
2117.20

0.50

111.36

0.4774
0.1478
280.

27.17
16.71

1313.1
1443.3
1493.4
1790.0

43.60
21.17
19.68

1 0F1

‘UNIDO3®!
HASS VELOCITY, LBS/SQFT/SEC = 17.91

INSIDE DIAMETER, IMCMES = 4,250

OUTSIDE DIAMETER, INCHES = 4,680

LENGTH, FEET = 348.00
167.04 222.72 278.80
0.6593 0.8127 0.9419
0.2440 0.3098 0.36MN
333, 395. 470.
48.45 é4.21 79.70
33.68 49.30 65.30
1340.3 1371.6 1410.5
1479.6 1499.4 1525.3
1508.5 1526.9 1550.9
1790.0 17%90.0 1790.0
41.75 39.29 36.33
22.42 22.68 22.06
20.61 21.17 21.41

348.00

1.0739
0.4342
596,

93.97
84.08

18478.7
1572.3
1594.5
1790.0

31.68
20.00
21.38



MIXED BUTANE CRACKING




. 12-03-65 UNIDO/EIL-C2C3CH

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LBS/HR

STEANM/HYDROCARBON, LB/LB

LENGTH 0.0 5.20

TOTAL RES TIME 0.0 0.0391
HYO AVG RES TIME 0.0 0.0195
LINEAR VELOCITY 130. 135.
PERCENT CONVERTED 0.00 2.35
H-PENT CONVERSION 0.00 1.76
PROCESS GAS TEHP 1251.0 1286.0
IHHER HALL TENP 1525.9 15G61.0
QUTER NETAL TYEMP 1545.1 1559.1
SHELLSIDE TENe 1.7 171.7
PRESSURE 27.08 27.03

HC PARTIAL PRESS 16.468 16.80
HGHTED AVG HCPP 16.68 16.75

HIX. CRACKING (0.3/65.0CON)

COIL

0.0

781.10

234.30
0.30

10.40

0.0768
0.0350
140.

1312.8
1550.8
1566.0
1771.7

26 .98
18.97
16.63

1 OF 5

MASS VELOCITY,

15.60

0.1133
0.0497
145.

1329.3
1556.7
1573.4
1711.7

26.92
17.17
16.94

CASE 28 ‘'UNIDODZ28°

INSIDE DIAMEIER,
OUTSIOE DIAHETER,

LENGIH, FEEY

20.80

0.1485
0.0641
150.

14.17
12.01

1340.9
1560.4
1576.8
1771.7

26.87
17.39
17.05

LBS/SQFT/SEC

IMCHES
INCHES

26.00

0.1825
0.0784
1565,

16.83
16.36

1349.9
1543.0
1579.2
171711.7

26.082
17.%59
17.16

O ——

575

3.000
3.500
32.00

32.00

0.2204
0.0947
161.

24.28
21.61

1358.9
1565. 4
1581.4
17711.7

26.7%
17.62
17.286




LENGTH

TOTAL RES TIME
HID AVG RES TIME
LINEAR VELOCITY

PERCENY CCHVERTED
H-PENT CONVERSION

PROCESS GAS TE¥
INHER WALL TEWP
CQUTER METAL TLhp
SHELLSIDE TENP

l‘ PRESSURE
HC PARTVIAL PRESS
HGHTED AVG HCPP

12-03-85 UHIDO/EIL-C2C3CH

DAYS ON STREAM

HYDROCARBON FEED,

LBS/HR

DILUTION STEAM, LBS/HR

STEAM/HYDROCARBON,
32.00

0.2204
0.0947
183.

24.26
21.61

1356.9
1556 .6
1573.0
177N.7

26.75%
17.82
17.28

LesLp

37.20

0.2498%
0.1078
187.

26.23
25.45

1356.8
1554.1
1570.9
1771.7

26.70
17.97
17.37

HIX. CRACKING (0.3/65.0CON)

0.0

COIL

1562.15
4468.65

0.30

2.40

0.2760
0.1215
191.

31.87
29.00

1357.6
1553.4
1570.2
17271.7?

C6.65
18.10
17.45

2 0F S

CASE 28 'um1DO028°

HASS VELOCITY, LES/SQFT/SEC =

INSTODE DIAMETVER, IHCHES =

OUTSIDE DIAMEVER, INHCHES =

LEHGTH, FEET =
47.60 52.80 56.00
0.3030 0.3293 0.3552
0.135% 0.1469 0.1423
195, 199. 203,
35.33 38.67 41.93
32.40 35.72 39.00
1360.2 1363.6 1368.0
1553.6 1554.4 1555.6
1570.3 1571.1 1572.3
17711.7 1771.7 177.7
¢6.60 26.54 26.49
18.21 18.31 18.41
17.52 17.58 17.64

6.53

3.960
8.490
32.00

64.00

0.3843
0.1772
2086.

45.61
42.75

1373.3
1557.4
1573.9
1771.7

26.42
16.50
17.71



LENGTH

TOYAL RES VIME
HTD AVG RES TINE
. INEAR VELOCIlY

PEFCENT CONVERTED
H-SEHY COMVERSION

PROCESS GAS TEIWP
IHHER HALL YEMP
OUTER NETAL TENP
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG WHCPP

12-03-85 UNIDO/EIL-C2C3CA HIX. CRACHING (0.3/685.0C0H)

DAYS ON
HYDROCARBON FEED,
DILUTION STEAM,
STEAN/HYDROCARBON,

64.00

0.3833
9.1772
240,

95.41
42.75

1373.3
1546.3
1585.1
1711.7?

24.42
18.50
11.1

STREAMN
LBS/HR
LBS/HR

LB/L8

72.00

0.6173
0.1949
24s.

99.54
46.81

1371.8
1546.3
1563.2
1771.7

26.34
16.59
17. 717

0.0

COIL

3124.30
937.30

0.30

80.00

0.4496
0.2129
250,

53.17
50.52

1373.6
1544.3
1563.3
17n.7

26.25
18.66
17.83

JOF S

HASS VELOCITY,

86.00

0.4812
0.2309
254,

56.55%
54.03

1377.2
1547.4
1564.4
17711.7

26.14
18.71
17.88

CASE 28 'Un1DO28*

INSIDE DIANMETER,
QUTSIDE DIAMETER,

LENGYH, FEET

96.00

0.5121
0.2465%
261.

59.80
57.44

1382.0
1549.3
1566.1
1711.7

26.07
18.76
17.93

LBS/SQFT/SEC

INCHES
IHCHES

104.00

0.5425
0.2658
266.

62.92
60.77

1387.8
1551.7
1548.3
1771.7

25.98
18.79
17.97

7.53

5.240
5.750
48.00

112.00

0.5722
0.2826
e2re.

65.95
64.03

1393.6
1554.4
1570.9
1771.7

25.89
18.82
16.01



LENGTH

TOTAL RES TINE
HTD AVG RES TIME
LINEAR VELOCITY

PERCENT COHVERTED
H-PENT CONVERSION

PROCESS GAS TEWP
IHHER HALL TEIP
OQUTER HETAL TENP
SHELLSIDE TEHP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCFPP

12-03-85 (MIDO/EIL-C2C3ICh

DAYS ON STREAM

HYDROCARBON FEED,
DILUTION STEAN,
STEAI/HYDROCARBON,

112.00

0.5722
0.2026
272.

65.95
84.03

1393.6
1554.4
1570.9
17711.7

25.89
18.82
18.01

LBS/HR
LBS/HR
Le/Le

120.00

0.6013
0.2991
277.

[LN.1]
471.24

1400.2
1557.%
1573.8
17171.7

25.719
18.84
18.05

HIX. CRACKING (0.3/65.0CON)

corL

0.0
3124.30
937.30
0.30

126.00

0.6299
0.3153
263.

11.73
70.39

1407.1
1560.9
1577.0
1771.7

25.69
18.8S
18.08

4 OF 5

HASS VELOCITY,

136.00

0.6578
0.3312
289.

14.48
13.46

1414.49
1564.5
1580.4
1711.7

25.59
18.85
18.11

CASE 28 ‘'unIDOZe:

INSIDE DIAMETER,
OUTSIDE DIAMETER,

LENGTH, FEET

144.00

0.6853
0.3468
294.

77.13
76.46

1422.0
1568.5
1584.1
1771 .7

25.49
18.85
18.13

LBS/SAFT/SEC

THCHES
IHCHES

152.00

0.7122
0.3622
300.

79.67
719.35

1430.1
1572.7
1588.0
1771.7

25.38
18.849
18.18

7.53%

5.240
5.750
88.00

160.00

0.7387
0.3776
305,

8z2.10
82.13

1438.5
1577.2
1592.2
17717

25.26
18.8%
18.17



LENGTH

10TAL RES TINME
HTD AVG RES TIUE
LINEAR VELOCITY

PTRCENT CUNVERTED
H-PENT CONVERSION

PROCESS GAS TEIW
IHHER HALL TEMP
QUTER METAL TEIW
SHELLSIDE TEr

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCHP

-

12-03-85 UNIDO/EIL-C2C3CH

DAYS ON STREAH
WYDROCARBOM FEED, LBS/HR
DILUTION STEAH, LBS/HR
STEAN/HYDROCARBOH, LB/LB

160.00

0.7387
0.3278
234.

82.10
82.13

1438.5
1597.1
1610.6
17712

25.28
18.63
18.17

165.20

0.7600
0.3908
236.

8y.02
84.32

1881.2
15968.1
1611.6
1171.7

25.24
18.685
18.19

HIX. CRACHING (0.3/65.0CON)

0.0

COoIL

3124.30
932.30

0.30

170.40

0.7827
0.4045
239.

85.79
86.31

1445.2
1599.9
1613.3
1721.7

25.20
18.67
18.20

S OF S

CASE 28 *UNIDOZB!

HASS VELOCITY, LBS/SOFT/SEC =

IHSIDE DIAMETER, INCMES =

OUTSIDE DIAMETER, IHCHES =

LENGTH, FEET =
175.60 180.80 186.00
0.60u8 0.68258 0.8470
0.4184 0.4326 0.4%09
241. 244, 246,
87.41 68.93 90.3%
88.12 89.60 91.33
1450.1 1455.9 1462.2
1602.2 1605.0 1608.2
1615.4 1618.0 1621.0
1171.7 1721.7 17711.7
25.17 25.13 25.09
18.89 18.69 18.90
18.22 18.2% 18.24

5.77

5.990
6.500
32.00

192.00

0.8712
0.4637
249,

91.03
92.94

1470.3
1612.2
1424.8
1771.7

25.05
16.90
18.25

—  emgess ey NORRSS



LENGTH

TOTAL RES TIHE
HTD AVG RES TINME
LINEAR VELOCITY

PEPCENT COHVERTED
H-PEHT CONVERSION

PROCESS GAS TENP
IHHER WALL TENP
OUTER NMETAL Tt
SHELLSIOE TENP

PPISSURE
HC PAPTIAL PRESS
WGHTED AVG HCPP

12-03-85 UNIDO/EIL-C2C3C4 MIX CRACKING {0.3/95.00C0tM)

HYDROCARBO
DILUTION
STEANHYCR

DAYS O STREAM
N FEED, LBS/HR

STEANt, LBS/HR
0CAREON, LB/LB

5.20

0.0391
0.0194
135.

1291.
1542.
1582.
1802.

wr e &

27.07
16.83
16.78

0.0

COIL

781.10
234.30

0.30

10.40

0.07488
0.0346
141.

5.94
4.73

1318.1
1573.1
1591.5
1802.3

¢7.02
17.02
16.67

1 OF §

CASE 29 'UNIDOC9!

11ASS VELOCITY, LBS/SOFT/SEC =

IHSI0E DIAMETER, INCUHES =

OUISIDE DIAMETER, INCHES =

LENGTH, FLET =
15.60 20.00 26.00
0.1131 0.1481 0.1818
0.0491 0.0633 0.077%4
146, 151. 156.
10.26 15.03 20.00
8.54 12.92 17.465
1335.4 1347.4 1356.9
1579.0 1582.5 1585.0
1596.9 1600.2 1602.4

1802.3 1802.% 1802.
6.917 26.92 24.87
17.2 17.44 17.68
14.98 17.10 17.22

5.75

3.000
3.500
32.00

32.00

0.2194
0.0935
163,

25.01
3.34

1366.4
1587.4
1604.6
16802.3

26.80
17.92
17.35



LENGTH

10TAL RES TIME
WTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
H-PENT COMVERSION

PROCESS GAS TEne
IHHER RALL TENP
OUTER NMETAL TENP
SHELLSIDE TeHP

PRESSURE
HC PARTIAL FRESS
MGHTED AVG HUPP

12-03-85 UNIDO/EIL-CZC3C4

DAYS ON STREAH
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LES/KHR

oo

STEAN HYDROCARBON, LB/LB
32.00 37.20
0.2194 0.2472
0.0935 0.1065
165. 189.
25.81 30.00
23.34 27.48
1366.4 1364.2
1578.1 1575.5
1595.8 1593.5
1402.3 1002.3
26 .60 26.15
17.92 18.08
17.3%5 17.45

HIX CRACKING (0.3/95.00C0N)

0.0

coIL

1562.15
4686.70

0.30

42.40

0.2744
0.1202
193.

33.85
31.30

1345.
1574.
1%92.
1602.

WD~

26.70
18.¢2
17.53

2 OF §

47.60

0.3009
0.1338
198.

37.50
34.95

1348.
1575,
1693.
1802.

wee~o &

26.64
18.33

CASE 29 ‘*UNIDO29*

11ASS VELOCITY, LBS/SQFT/SEC =
INSIDE DIAMETER, INCHES =
QUTSIDE DIAMETER, IHCHES =
LENGTH, FEET =

52.80 56.00

0.3269 0.3524

0.1473 0.1604

20T, 206.

41.03 44.47

38.51 42.03

1372.4 1377.2

1575.9 1571.3

1594.0 1595.3

1802.3 1802.3

26.59 26.53

18.44 18.53

17.67 17.73

17.60

s T e

6.53

3.960
4.490
32.00




LENGTH

TOTAL RES TINE
HID AVG RES TINHE
LINEAR VELOCLTY

PERCENT CONVERTED
t'-PEMT CONVERSION

FROCESS GAS TEHP
IHMER WALL TENF
CUTER NETAL TEHP
SHELLSIDE TEHP

PRESSURE
HC PARYIAL PPRLESS
HWGHTED AVG HIPP

12-03-85 UNIDO/EIL-C2C3CYH

DAYS OH STREAM
HYDROCARBON FEED, LBS/HR

DILUTION STEALMN,
STEAHHYDROCAREON,

64.00

0.3811
0.1752

244,

48.35
46.06

1383.
1569.
1587.
1802.

WD~

26 .4é
18.63
17.80

LBS/HR

Le/LB
72.00

0.4135
0.1925
250.

52.50
50.39

1381.9
1567.8
1586.0
1802.3

26.38
18.72
12.87

[T L T 1}

HIX CRACKING

0.0

CcOoIL

3124.30
937.30

0.30

(0.3/95.0

3 0F 5

OCON) CASE 29 *UHIDO29!

HASS VELOCITY, LAS/SOFT/SEC =

INSIDE DIAMETER, INCHES =

OUTSINE DIANETER, INCHES =

LENGTH, FEET =
88.00 96.00 104.00
0.4762 0.5065 0.5362
0.2c80 0.2454 0.24624
c6l. 66, 212,
59.82 $3.20 66 .45
£68.07 61.47 65.18
13688.7 1394.3 1400.7
1569.4 1671.2 1574.5
1587.6 1589.8 1592 4
1802.3 1402.5% 1802.3
26.20 26.11 26.01
18.85% 18.89 18.93
17.98 18.03 18.07

7.53%

5.240
5.750
48.00

112.00

0.5653
0.2790
278.

69.59
68.61

1407.8
1577.1
1595.4
1802.3

25.92
18.95
18.11




LINGTH

TOTAL RES TIHE
HTD AVG RES TIHE
LINEAR VELOCITY

PERCENT CONVERTED
H-FERT CONVERSION

PROCESS GAS TENP
INHER HALL TEnP
OUTER HNETAL TEMP
SHELLSIDE TENP

PRESSURE
HC PARTIAL PRESS
HGHTED AVG HCpp

DAYS ON STREAM

112.00

0.5653
0.2770
278.

69.59
68.61

1407.8
1572.7
1595.4
1802.3

25.92
18.95
18.11

HYDROCARDBON FEED, LBS/HR
DILUTION STEAM, LBS/HR
STEAN/HYDROCARBON, LB/LB

120.00

0.5937
0.2952
284.

0.0

CoIt

3124.30
937.30

0.30

128.00

0.4216
0.3112
290.

15.54
15.¢

1423,
1585.
1602,
1802.

wUnwWwo

5.1
18.98
1a8.18

4 OF §

12-03-85 UNIDO/EIL-C2C3C4 MIX CRACKING (0.3/95.00CON}

‘UHIDOCY

HASS VELOCITY, LBS/SOFT/SEC =

INSIDE NIAHETER, INCHES =

OUTSIDE DIAMETER, IHNCHES =

LENGTH, FEET =
136.00 144,00 152.00
0.6489 0.6757 0.7020
0.32469 0.3428 0.3579
296. 302, 308.
18.35 81.03 83.58
78.37 a1.40 84.28
1431.9 1440.9 1450.4
1539.6 1594.2 1599.3
1606.4 1410.8 1615.4
1002.3 1802.3 1802.3
25.61 25.50 25.40
18.98 10.97 18.96
18.21 18.23 18.26

7.53

5.240
5.750
48.00

160.00

0.7277
0.3733
314,

85.98
86.99

1460.5
1604.7
1620.6
1802.3

€5.29
18.94
18.27




LENGTH

TOTAL RES TIHE
HTD AVG RES TINE
LINEAR VELOCITY

PERCENT CONMVERTED
N-PEUHT CONVERSION

PPOCESS GAS TENP
INHER HALL TENP
OQUTER HETAL TENMP
SHELLSIDE TYEHP

PRESSURE
HC PARTIAL PRESS
HWGHTED AVG HCPP

160.00

0.7277
0.3733
240.

85.98
86.98

1460.
1625,
1639.
la02.

w & rom

5.2
18.94
18.27

DAYS ON STREAH
HYDROQCARBON FEED,
DILUTION STEAN, LBS/HR
STEANM/HYOROCARBOIM,

LBS/HR

La/Le

165.20

0.72492
0.3867
243,

a?7.85%
89.05

14684,
1626.
l641.
1802.

woor

25.2%
18.94
18.29

LI LI 1R 1)

(=]
o

COoTL

3124.30
937.30

0.30

170.40

0.2705
0.4005
245,

89.53
90.68

1449.8
1629.4
1643.3
1802.3

25.21
168.97
18.30

5 OF §

12-03-85 UNIDO/EIL-C2C3C4 NIX CRACKING (0.3/95.006CON)

MASS VELOCITY, LES/STFT/SEC

IN3IDE DIAMETER,
OUTSIDE OTAMETER,
LENGTH,

175.60

0.7914
0.4147
248,

91.06
92.50

1476.
1632.
1646,
1802,

W

25.17
18.93
18.31

CASE

<9

'UNTDOCY

180.80

(S
[SNS,]

0.
0.

o

2
K]
51,
92.44
93.94

1483.6
1436.1
1649.7
1802.3

26.13
18.98
18.32

INCHES
IHCHES
FEET

186.00

0.8331
0.4439
253.

93.70
95.20

1491.8
1440.2
1653.5
1802.3

25.09
18.99
18.33

5. N
5.990
6.500
32.00

192.00

0.856¢4
0.4613
257.

94.99
96.45

1502.
1645.
1658.
1802.

[ VR i

25.05
18.90
18.34






— ——
LENGTH
TOTAL RES TI

WTD AVG RES TIHE
LINEAR VELOCITY

FERCENT CONVERTEDR
N-PENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEMP
OUTER METAL TEW®
SHELLSIDE TEMF
PRESSURE

HC PARTIM. PRESS
WGHTED AVG HCPF

UNIIO NAFHTHA 32

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUTION STEAM, LRS/HR
STEANM/HYDROCARRON, LER/LR

0.0

0.0
0.0
245,

0.00
V.00

1087.0
1463.4
1551.0
20749.2

42,11
12.31
12.31

SWAGET

RN

10,00

0.,039%
0.0237
256,

0.40
0,10

1139.3
1490.8
1575.1
2076.2

41,%6
12.21
12,1

COIL
coIL

0,0
774B.99
1874.50

0.5

20,00

0.0781
0.0346
267,

1.63
0.346

185.9
151467
1597.9
2078.2

41.40
12.34
12,33

10FS

*UNIDOR?
MASS VELOCYTY, LRS/GOFT/SEC = 23.48

INSIIE DIAMETER, INCHES = 5,000

OUTSIDE DYAMETER, INCHES = 5,790

LENGTH, FEET = &0.00
30,00 40,00 50,00
0.1147 0.1499 0.1837
0,0464 0,0552 0.0641
278, 290, 0.
3.39 6.00 .41
0.%0 1.86 3.31
1225.1 12064 1280.7
1538.7 15562 1569.4
1417.1 1632,2 1443,
207842 2078,2 2078.2
41,23 40,45 40,46
12,52 12.79 12,15
12,39 12,32 12,70

O UV p—

60.00

00,2144
0.0735
314,

13,46
926

1299.6
1579.7
1652,5
20782

40.0
13,5
12,94



LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT COMVERTEDN
N-PENT CONVERSIOM

PROCESS GAS TEW'
INNER WALL TEWF
OQUTER METAL TEMP
SHELLSIDE TEW

PRESSURE
HC PARTIAL PRESS
WGHIED AVG HCPP

UNIDOD NAPHTHA $32  SWAGEDR

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUVION STEAM, LRS/HR
STEAM/HYDRUCARBON, LR/LE

40.00

0.2141
0,035
J14.

13.44
5.46

129%.4
151949
14527
20782
40.04
13,54
12.91

70,90

0.,2472
0.0832
327,

17.94
T.bd

1314.9
1587.7
1659.4
2078.2

37.44
13.99
13.14

COIL

0.0

CoIL

~

7748,y
3874.50

0.50

80.00

0.2
0.0733
341,

22,48
10.47

1327.8
1394.3
1645.1
2078.2

39,21

14.41
13,38

'UNTDOR!

MASS VELOCITY, LBS/SOFY/SEC = 23,48
INSTDE DIAMETER, INCHES = 4,000

90.00

0.3058
0.1036
355,

27,55
13,61

1339.3
1600, 1
1670.2
20782

38,78
14,80
13,40

OUTSIDE DIAMETER, INCHES =

LENGTH, FEET =

100.00

0,3333
0.1130
370,

32,47
17.04

1349.9
1605.,4
14674.9
2078.2

39.29
15,15

13.82

110.00

0.3577
0.%239

37.40
20,78

1360.2
1610.7
1679.5
2078.2

31,19
15,44
14,02

9,790

40,00

120,00

0.3854
0.1339
401,

42,30
24,75

1370.3
1615.9
1684, §
2078,.2

I37.28
15,72
14,20



LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTEN
N-FENT CONVERGION

PROCESS GAS TEWF
INNER WALL TEMWP
OUTER METAL TEWP
SHELLSINE TEMP

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPF

UNIDOD NAPHTHA $32  SWAGET:

DAYS ON STREAM =
HYDROCARBOW FEED, LRS/HR =
DILUTION STEAM, LES/HR =
STCAM/HYDROCARBOM, LB/LR =
120.00 130.00
0.384%1 0.4114
0.133% 0.1444
RYAR 287,
42,30 47.42
24,73 29.21
1320.3 1378.8
1626.5 1630.5
14781 1481.,8
2098.2 2070,2
Jr.ad 36.04
15.72 16,00
14.20 14,39

COIL

0.0

COIL

7149,00
3074,50

0.50

140,00

0.4366
0.1353
402,

92.37
33.82

1388.3
1435.3
1684,3
2078.2

36,38
16,22

14,55

30F S

'UNIDOR!

MASS VELOCITY, LBS/S0FV/BEC = 21,98

INSIDE DIAMETER, INCHES = 35,190

OUTSTDE DIAMETER, INCHES = 5,790

LENGTH, FEET = 460,00
150,00 140,00 170,00
0.4610 0.4844 0.3049
0,1438 0,1761 0,1841
418, 435, 452,
ar.1? 61.03 66,34
38,58 43.51 48,59
1398.4 1409.1 1420.3
1640.6 1646.4 14524
1691.1 169645 1702.1
2078.2 2078.2 2078.2
35,90 39,39 34,87
16,40 14,53 16.61
14,70 14,84 14,95

e 3,

180,00

0,5285
0,1958
470,

70,48
53,78

1432,1
1659.4
1708.3
2073.2

34,32
14,65
15,06



LENGTH

TOTAL RES TINE
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTER
N-FENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEMWP
OUTER METAL TEMWP
SELLSIDE TEMW

PRESSURE
HC PARTIAL PRESS
WGHTED A5 HCPF

UNIDO NAPHTHA 832 SWAGED

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
IILUTION STEAM, LES/HR
STEAN/HYDROCARBON, LR/LE

180.00

0.524%
0.1938
470,

10.48
RN

1432.1
16595
1708.5
2078,2

34,32
1645
15.06

i

170.00

0.5493
0.2053
489,

74,84
w9.07

1444.,5
1666.6
1714.%
207R,2

33,75
16.63
1515

con
corL

0,0
7249.00
3874,50

»

200,00

0.5493
0.2144
909,

78.78
64,39

1457.8
1474.4
1722,1
2078.2

33,15
14,60

15.22

4 OF

YUNIDOR !
S5
WASS VEILDCITY, LBG/SOFT/SEC = 21,98
INSIDE DIAMETER, INCHES = 5,190
OUTSIDE DIAMEYTER, INCHES = 5,790
LEPBTH, FEET = 40,00
210,00 220,00 230,00
0.9885 0.6069 06246
0,2238 0,2330 0.2423
531, 953, S77.
B82.4% 85.93 89.04
69,70 14,93 77.95
1472.0 1407,2 1503.9
14683.0 1692.4 1702.8
1730.0 1738.6 1748,0
2078.2 2078,2 20782
32.92 31,85 31.14
14,51 14.37 16,19
15.28 19,33 15.36

240,90

0.6416
0.2517
603,

91.84
84,469

1521.9
1714.14
1758.4
2078,2

30.43
15.95

15.38



LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTER
N-PENT CONVERSIUN

PROCESS GAS TEMP
INNER WALL TEMP
OUTER METAL TEMF
SHELLSIDE 1EMWF

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCFF

UNIDD NAPHTHA $32 SWAGER

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUTION STEAH, LBS/HR

It Hou

STEAM/HYDROCARBOH, LR/LK
240,00 240,50
0.6414 0.6425
0.2517 0.2523

303, %03,
91.04 91.99
4.4 04.95

1521.9 1520.9
1521.9 1520.9
2079.4 2076.3
2078.2 2078,2
30.4) 30.41

153.%% 15,95
15.34 15,28

COIL
(X)) (8

0.0
15497.99
7749.00
0.50

241.00

0.6435
0.2529
504,

92.14
85.21

1519.9
1519.9
2078.3
2078.2

30,40
15,95
15,38

50F 0

YUNIDOR!

MASS VELOCITY, LBS/SOFT/SEC = 18,30

241,50

0.6445
0.2535
504,

92.28
85,44

1518.9
1518.9
2078.4
2078.2

20,39
13,95
15,38

INSIIE DIAMETER, INCHES =

8.000

QUTSILE DIAMETER, INCHES = 8,500

LENGTH, FEET =
242,00 242,50
0,6455 0.4465
0.2541 0,257

S04, 504,
92.42 9255
85,70 B85.93

1513.0 15171
1518.0 1517.1
2070,3 2078.3
2070,2 2078.2
30,37 30,36

15,95 15.95
15438 15,38

5.00

245,00

0.6515
0.2500
06,

9315
87.04

1513.0
1513,0
2070.4
2078.2

30.29
15.95
15.39



LENGTH

TOTAL RtS TIME
WTD AVG RES TIHMC
LINEAR VELOCITY

PERCENT CONVERTEDR
N-PENT CONVERSIDN

PROCESS GAS TEMH
INNER WALL TEWF
OUTER HETAL TEWP

SHELLSIDE TEW?

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

UNIDO NAPHTHA 333 SWAGET

DAYS DN STREAM
HYDROCARBON FEED, LRS/HR
DILUTION STEAM, LRS/HR
STEAN/HYDROCARBON, LB/LE

0.0

0.0
0.0

201,

00
J0

995.0
1429.5

1525.4
2100.4

39,22
10.98
10.94

(=X~

o uo

10,00

0,0389
0.0222
264,

0.13
0.02

1057,1
145%.4
1951.8
2100.6

38.85
10.89
10.92

con
CoIL

0.0
124%.00
Rici%%a)

0.51

1 OF

*UNTDOR?
o
MASS VELOCITY, LBG/SOFT/BEC = 23,84
INSIDE DIAMETER, INCHES = 5,000
OUTSINE DIAMCTER, IMCHEDG = 5,790
LENGTH, FEET = 40,00
30,00 40,00 50.00
0.1112 0,14%0 0.1773
0.0385 0.0439 0.0493
289, 302 36,
1.12 2,44 4,63
0.23 0.60 1.34
1188.7 121147 1248.5
1518.1 1543,0 1563.5
1603.9 182646 16434
2100.6 2100.6 2100.46
38,04 37,65 37,23
10.82 10,90 11.08
10.04 10.8% 10.93

60.00

0.,2082
0.3556

170
2,56

1277.3
1579.4
1657,0
2100.6

36,79
11,37
11,06



UNTIDO NAPHTHA £33 SWAGET COIL YUNIDOR!

COIL 2 0F 5

DAYS ON STREAM = 0.0 MASS VELOCITY, LBS/SOFT/GEC = 23.84

HYIEJICARBON FEED, LES/HR = 7749.00 . INSIDE DIAMETER, INCHES = 35.000

DILUTION STEAM, LES/HR = 3951.99 QUTSIIE DIAMETER, INCHES = 5,790

STEAN/HYDROCARRBON, LR/LR = 0.51 LENGTH, FEET = 40,00
LENGTH 60.00 70.00 80.00 90.00 100.00 110.00 176,00
TOTAL RES TIME 0.,2082 0.2378 024660 0.2930 0,3190 0.3435 0.3674
WTD AVG RES TIME 0.0554 0.0627 0.0704 0.0791 0.0878 0.0945 0.1052
LINEAR \ELOCITY 330, 343, Jot, 378, 395, 414, 433,
PERCENT COMVERTED 0 11.56 15,97 20472 29.67 30.70 I5.74
N-PENT CONVERSION 2,94 4,21 6.7 9.28 12,36 15.79 19.50
PROCESS GAS TEW® 12703 1299.8 1317.3 1331.R 1344.4 1355.9 1366.9
INNER WALL TEW 1579.8 1591.6 1400.8 14608,2 1614.5 1620,3 1625.9
QUTER METAL 1EM® 1452.5 1667.5 1675.4 1681.8 1487.4 1692.4 1697.3
SHELLSIDE TEM® 2100.4 2100.6 2100.6 2100.6 210046 2100.4 210046
PRESSURE 34419 36.34 35.87 35,38 34,87 34,34 33,77
HC PARTIAL PRESS 11.37 11,72 12.11 12,45 12.84 13.14 13,42
WGHTED AVG HCPF 11.04 11,24 11.44 11.65 11,095 12,05 12.23




LENGTH

TOTAL RES TIW
WTD AVG RES TIME
LINEAR VELOCITY

FERCENT COMVERTED
N-PEN1 CONVERSION

PROCESS GAS TEMP
INNER WALL TEMP
OUTER METAL TEMP
SHELLSIDE [EW

PRESSUKE
HC PARTIAL PRESS
WGHTED AVG HCFP

UNIDOQ NAPHTHA £33 SWAGET

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUTION STEAM, LRS/HR
STEAM/HYDROCARBON, LRAR

120,00

0.3871
0,1052
402,

I5.74
19.50

13646.9
163241
14691.2
210044

3.7
13.42
242

H

130.30

0.3913

0.1146
420,

41.07
23.74

1376.1
1641.3
1695.0
2100.6

33.29
13,70
12,44

cow
corL

0.0
T749.00
3951.99

0.3

140.00

0.4146
0.1241
438,

46,24
28,15

1384.0
16462
1699,
2100.6

32.78
13.93
12.57

3 oF

MASS VELOCITY, 1.BS/S0FT/SEC
INSIDE DIAMETER, INCHES
OUTSIDE DIAMETER, INCHES
LENGTH, FEEY

150,00

0.4348
0.1333
458.

51.28
32,71

1394.5
1651.5
1704.4
2100.4

32,25
14.10
12,71

'UNTDOR!

140,00

0.4581
0,1423
479,

56,18
37,589

1407.4
1457.2
1709.,5
2100.4

31,68
14,22
12.04

22,12
%190
5,790
40.00

170,00

0,4785
0413509
501,

60,96
42,57

1418.7
1643.3
1715.1
210046

31.09
14,29
12,95

180,00

0.4980
0.1592

524,

65.58

47,71

1430.5
1649.8
1721.1
2100.46

30,47
14,31
13.05




LENGTH

- TOTAL RES TIME
WTh AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTEL
N-PENT CONVERSION

PROCESS GAS TEWP
INNER WALL TEMF
OUTER METAL TEW
SHELLSIDE 1EM

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCFP

UNIIO MAPHTHA $33  SNAGET

DAYS ON STREAM

HYDROCAKBON FEED, LES/HR =
DILUTION STEAM, LES/AR =
STEAN/HYDROCARBON, LB/LE =
180,00 190,00
0.4980 0.5165
0.1592 0.1672
524, 549,
65,58 70,03
A <2.98
1430.5 1442,9
1670,0 1676.8
1721.2 1727.5
2100.4 2100,¢
30.47 29.82
14,31 14,28
13,05 1212

ConL

0.0

COIL

7749.00
2991.99

0.51

200,00

0,5343
0.1750
506,

74,28
5834

1456.0
1484.4
1734.4
2100.4

29.12
14,20
13.19

4 OF 5

YUNTDOR?

MASS VELOCITY, LBS/SOFT/SEC = 22,

INGIDE DIAMETER, INCHES = 5,

OQUTSIDE DIAMETER, INCHES = S,

LENGTH, FEET = &0
210,00 220,00 230,00
0.5512 0.5473 0.5826
0.1826 0.1700 0.1973
605, 636, &0,
78,31 82.10 85,460
63,74 8913 74,41
1470.0 1484.,9 1501.0
16926 170146 1711.4
1741.9 17501 175940
2100.6 2100.6 2100.6
28.3% 27,61 26,79
14,06 13,60 13,44
13,24 13.27 13.29

240,00

0.5971
0,2045
708,

eg.77
19,49

1518.3
1722,
1768.8
2100.6

25.91
13,34
13.30



LENGTH

TOTAL RES TINE
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-FENT COMVERSION

FROCESS GAS TEWF
INRER WALL TEM
OUTER HETAL I1EMP

SHELLSIDE YEWF

PRESSURE
HC PARTIAL FRESS
. WGHTED AVG HCPF

UNTDO NAPHTHA $33  GWAGEDR

DAYS ON STREAM
HYIROCARBUN FEED, LBS/HR
UILUTION STEAM, LRS/HR
STEAN/HYDROCARBON, LPB/LE

240.00

0.5971
0.2043
590,

88.7¢?
T9.49

1518.3
151843
2100.7
2100.4

25,91
13.34
13,30

#osoaon

240.50

0.5979
0,205
590,

88.95
9.7

1517.1
1517.1
2100.7
21006

25.89
13.34
13.30

COIL
coIL

0.0
15498.00
903,90
0.5

241.00

0.5%68
0.2054
391,

89.12
80.05

1516.0
1514.0
2100.7
2100.4

.07
13,33
13,30

TUNTTAR?
SF 5
MASS VELOCITY, LBS/SOFY/SEC = 18.42
INSIDE DIAMETER, INCHES = 8,
OUTSTDE DIAMETER, INCHES = 8,500
LENGTH, FEET = 5,00
241,%0 242,00 242,50
0.5994 0.46004 0.46013
0.2059 0.,2084 0.,2069
591, 992, 572,
89.28 87.44 B89.5%
80,33 80,59 80.85
1514.,9 1513.8 1512.8
1514.9 1513.9 1512.8
2100.8 2100.8 2100,7
2100.4 2100.6 2100.4
25,84 25.04 25.82
13,33 13.33 13,33
13.20 13.30 13,30

245.00

0,6055
0,2094
94,

90,20
82,04

1508.0
1508.0
2100.8
2100,6

25,74
13,32
13,30




LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELUCITY

PERCENT CONVERTER
N-PENT CONVERSIUN

PROCESS GAS TEW
INNER WALL TEMP
OUTER METAL TEWP
SHELLSIDE TEMF

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPP

UNIDO NAPHTHA $34 SMAGED
DAYS ON STREAMM =
HYDROCARBON FEED, LBS/HR =
DILUTION STEAM, LES/HR =
STEAM/HYDROCARBON, LB/LE =
0.0 10.00

0.0 0.0344
0.0 0,0205
284, 297,

0.00 0.41

0.00 0.06
1072.0 1122.2
1434.8 1464.3
15313 1555.6
2100.0 2100.0
41.26 40,79
11.52 11,46
11,582 11.48

COIL

com

MNIDOR!
1 0F 5
MASS VELOCITY, LBS/GOFT/SEC = 27,43
INSIDE DIAMETER, INCHES = 35,000
DUTSIIE DIAMETER, INCHES = 5,790
30,00 40,00 50,00
0.,0989 0,1291 0.1500
0,03%7 0.0466 04,0533
324, 548, a53.
2.32 4,21 4.82
0.56 1.19 2417
1208.1 1244 .7 1240,9
1514,6 1534,5 1550.4
1400.0 1617.3 163141
2100.0 2100.0 2100,0
39.8B1 39,30 38,77
11.49 11,63 11.84
11,46 11.51 11,61

60,00

0.1857
0.0602
368,

10.08
J.61

1290.4
1562,9
1641.9
2100.0

38,23
12,16
11,75




S - et —— R —_— ———

UNIDO NAPHTHA $34 SWARED

DAYS ON STREAM
HYUROUARBON FEED, LBS/HR
LILUTINN STEAM, LBS/HR

Hn

STEAM/HYDROCARBON, LR/LR

LENGTH 60.00 70.00
TOTA. RES TINE 0.1857 0.2122
WID AVG RES TIME 0.0402 0.0676
LINEAR VELOCITY 348, 385,
FERCENT CONVERTED 10.08 12.84
- N-FENT CONVERSTON J.61 L )
PROCESS GAS TEMP 1290.4 1307.8
INNER WALL TEMP 1344.2 1572.8
OUTER METAL TEMW 1842, 1650,5
SHELLSIDE Tem 2100.0 2100, 0
PRESSURE 34,23 37,66
HE PART1AL CRESS 12,14 12.48
WGHTED AW HCPP 11475 11,92

CoIL
CoIL
0.0

897800
4489.00

0.7

80,09

0.,2375
0.0752
403,

17,94
766

1322.1
1980.7
1457.3
2100,0

37,06
12.80
12,09

28}

h

YUNIDOR?

MASS VELOCITY, LBS/SOFT/SEC = 27.43

20.00

0.2817
0.0831
422,

22,25
16.20

1334,5
1587.5
1663.2
2100,

36.44
13,10
12,27

INSILE DIAMETER, INCHES = 5,000
OUTSILE DIAMTER, INCHES = 5,790
LENGTH, FEET = 40,00
100.00 110,00
0,2048 0.3G49
0.,07910 0.0968
441, 463,
26.67 31.14
13,02 16.10
1345.6 1356.1
1593.5 1399.4
1448.5 1673,5
2100.0 2100.0
35.79 I5.11
13.36 13.58
12,43 12,59

120,00

0.3279
0.1044
485,

35.61
19.40

1346.3
1604.6
1678.4
2100.0

34,28
13.74
12,72



LENGTH

TOTAL KRES TIME
NTD AVG RES TIME
LINEAR VELOCTTY

PERCEN! CONVERTER
N-PENT COMUERSION

FROCESS GAS TUWF
INNER UALL TEW
OUTER METAL TEW®
SHELLSIDE TEMFP

PRESSURE
HC PARTIAL PREGS
WGHTED AVG HCFP

UNIDG NAFHTHA 334 GWAGER

DAYS ON STREAM

HYDROCARBON FEED, LEE/HR

DILUTION STEAM, LRS/HR

STEAM/HVDROCARBON, LBRAR

120.00 130.00
0.32?9 0.3564
0.10464 0.119%
321, 334,
J35.61 41,73
19.40 24.76
1366.1 1367.5
1448.8 1668.90
171148.48 1718.4
21000 2100.0
34,38 34,13
13,74 14.21
2402 12,92

1!

nw#

COIL
colL

0.0
3972.99
4489.00

0.50

140,00

0,387
0.1339
344,

47.18
28.99

1373.0
1670.1
1720.4
2100.0

33,86
14,54
13.09

3 OF S

YUNIDOR?

MASS ELOCITY, LBS/SOFT/SEC = 1B.25
INGIDE DJAMCTER, INCHES = 4,110
OUTSIDE DIAMCTER, INCHES = 4,730
LENGTH, FEET = 4&0.00

150,00

0.4140
0.1481
359

52,29
33.74

1382.1
1673.4
1723.0
21C3.0

33.58
14.88
13,26

160.00

0.4433
0.1618
4.

S57.19
39,60

1391.6
1477.8
1727.7
2100.0

33,29
S.14
13.41

e

170,00

0,4497
01754

385,

61.91
43,40

1401.8
14826
1732,1
21000

32,98
15,36
13.55

180.00

0.4952
0.1879
J98.

66,48
48,75

14127
1667.9
1736.9
2100.0

32,66
15,53

13.69




e

— — - _— oo oo
7 UNIDO NAFHTHA $34 SWAGEDT COIL *UNTDOR?
N ColIL 4 0F 5
DAYG ON STREAM = 0.0 MASS VELOCITY, LBS/SOFY/SEC = 18,29
HYDROCARBON FEED, (RS/HR = B97??.99 INGIDE DIAMETER, INCHES = 4,130
DILUTION STEAM, LES/HR = 4489.,00 OUTSITE DIAMETER, THCHES = 6,730
STEAR/HYDROCARDBON, LR/LR = 0.50 LENGTH, FEET = 40.00
LENGTH 180.00 190.00 200,00 210,00 220,00 230,00 240.00
TOTAL RES TIME 0.4952 0.516% 0.5437 0.94647 0.5809 0.6105 0.6313
WTD AVG RES TIME 0.1879 0.2004 0.2124 G.2243 0.2360 0.2476 0.2594
LINEAR VELOCITY R 412, 424, 441, 454, 472, 484,
PERCENT COMVERTEL 646,48 70.87 75,08 79,08 82,85 86,33 89,50
N-PENT CONVERSION 48475 54.02 U939 64.8) 70.23 7556 80,70
FROCESS GAS EMF 141242 1424,2 1436,5 1449.6 1443.8 14791 1499.7
INNER WALL TEM® 1688.1 1693.7 1700.1 1707.1 1714.90 1723.4 1732.8
B QUTER METAL TEW 11321 1742,2 1748.1 1754.5 17615 1769,3 1777.9
SHELLSIDE VEMF 2100.0 2100.0 2100.0 2100,0 2100.0 2100.0 2100,0
PRESSURE 32.46 32,33 31,99 31.43 31,26 30,86 30.47
HC PARTIAL PRESS 19,53 15.¢8 15,79 15.84 15.90 15,90 15.87
WGHTED AVG HEPP 13.6% 13.81 13,91 14.01 14.10 14,17 14,23




e
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UNIDO NAPHTHA §34 SWAGEDR COIL TUNTDOR?
cotlL S5 OF S

DAYS ON STREAMM = 0.0 MASS VELOCITY, LRG/SOFT/SEC = 21,43

HYUROUCARBON FEED, LBS/HR = 17954.00 INSIDE DIAMETER, INCHES = 8,000

DILUTION STEAM, {BS/HR = 8978.00 OUTSIDE DIAMETER, INCHES = 8.500

STEAMN/HYDROCARRON, LB/LE = 0.50 LENGTH, FEET = S5.00
LENGTH 240,00 240,50 241,00 241,30 242,00 242,50 245,00
TOTAL. RES TIME 0.4313 0.622% 0.46330 0.6339 0.6348 0,43546 0.6400
WTD AVG RES TIME 0.2574 0.259% 0.,2404 0,2409 0.24615 43,2620 0,2648
LINEAR VELOCITY NY{N 571, Y 572, 572, 372, 574,
FERCENT CONVERTER 89.%0 B9.43 89.7% 8%9.87 89.9%9 920.10 90,64
N-PENT CONVERSION 80.70 8o0.21 81.11 81,31 81,51 8170 82,61
PRICESS GAS TEMW 149547 1494,9 1494,0 1493,2 1492.4 1491.6 1488.0
INNER WALL TEMWP 1495.7 1494.,9 1494.0 1493,2 1492.4 1491,4 14688.0
_ QUTER METAL TEMW 2100.0 2100,0 2100.1 21001 2100,0 2100.1 2100.0
SHELLSIDE TEMP 2100.0 2100.0 2100.0 2100.0 2100,0 2100,0 21000
PRESSURE 30.47 30,446 30,44 30,42 J0.40 30.38 30,29
HC PARTIAL PRESS 15.87 15.87 15.87 15.88 15.86 15.84 15.84
WOHTED AVG HCFF 14,23 14,23 14.23 14.24 14,24 14,24 14,25




LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

FERCENT CONVERILT
N-FENT CONVERSION

FROCESS GAS TEM®
INNER WALL TEMP
OUTER METAL TEM
SHELLSINE TEMF

FRESSURE
HC PARTIAL FRESS
MGHTED AVG HCPE

UNIDD NAFHTHA S35 SWAGED

DAYS ON STREAM
HYDROCARBON FEED, LRS/HR
DILUTION STEAM, LES/HR
STEAM/HYDROCARBON, LB/LY

0.0

0.0
0.0
288,

0.00
0.00

1085.0
1442.8
1515.0
2095.3

40,75

11.70
11.70

10.00

0.0340
0.0204
301,

0.49
0.08

1134.0
1470.0
1539.7
2055.3

40.29
11.44
11,46

COIL
co

0.0
8818.00
4409.00

0.50

20,00

0.0665
0.0314
14,

1.31
0.27

1178.5
1494.1
1543.5
2005.3

39.81
11.43
11.64

SUNIDOR?
1065
HASS VELOCITY, LBS/SOFT/SEC = 26,95
INSIDE DIAMETER, INCHES = 5.000
OUTSIDE DIAMETER, INCHES = 5.400
LENGTH, FEET = 60,00
30,00 40,00 50,00
0,094 0.1274 0.1540
0,039% 0.0471 0.0541
328, 342, 357,
2,69 4.75 7.54
0.47 1,39 2.49
1217.0 1249.0 12747
1519.0 1538.1 1553.2
1584.2 1401.2 16147
2095.3 2095.3 2075.3
39,31 38,80 30.28
11.69 11.04 12,07
11.65 1. 11.81

——

60,00

0.1834
0,0613
372,

10.94
4.02

1293.1
1565.0
1625,2
2095.3

37.74
12,35
11,95



e
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UNIDO NAFHTHA 435 SWAGED COIL SUNTDOR!
ol 205
DAYS ON STREAM = 0,0 MASS VELOCITY, LRS/SOFT/SEC = 2495
HYDROCARBON FEED, LES/HR = B8818.00 INSIDE DIAMCTER, INMCHES = 35,000
LILUTION STEAM, LES/HR = 4409.00 OUTSIIE DIAMETER, INCHES = S5.600
STEAM/HYDROCARRON, LB/LE = 0.50 LENGTH, FEET = 40,00
LENGTH 60,00 70.00 80,00 90,00 100.00 110.00 120,00
TOTAL RES TIME 0.1834 00,2094 0.2347 0.2584 0.2015 0.3034 0.,3243
WID AVG RES TIME 0.05613 0.041% 0.,0747 0,0846 0.0926 0.,1004 0.1081
LINEAR VELOCITY RYAN R{H 407, 424, 444, 447, 489,
FPERCENT CONVERIED 10.94 14.680 18,98 23,33 21,709 32,27 8.7
N-PENT CONVERSI{WN 4,02 5,85 8.25% 10.B7 13.7?7 14.91 20,28
FROCESS GAS TEMF 1295.1 12i1.7 1325.4 1337,4 1348.3 1358.4 1348,6
INNER WALL TEM 1545.3 1574.43 1582,0 1588.5 1594.5 1600.1 1609,5
QUTER METAL TEMP 14625.6 16326 14640.4 1646.3 1651.7 14654.8 1641.8
SHELLSIDE TEMP 2095.3 2095,3 2099.3 2085%.3 2095.,3 2075.,3 2095.3
i PRESSURE 37,74 37.17 34.58 5.9 35.32 34,64 13,92
HC PARTIAL PRESS 12,35 12,65 12,95 13,22 13.44 13.64 13,78
WGHTED AVG HCFP 11.95 12,10 12,2 12,42 12,58 12,7 12.84




LENGTH

B TOTAL RES TIME
UTD AVG RES TIME
LINEAR VELOCITY

FERCENT CONVERTED
N-FENT CONVERSION

PROCESS GAS TEMP

INNER WALL TEWR

B OUTER METAL TEW
SHELLSIDE TEWP

PRESSURE
HC PARTIAL PRESS
WOHTED AVG HCPF

UNIDO NAPHTHA 335 SWAGED

DAYS ON STREAM
HYIROCARBUN FEED, LIS/HR
DILUTION STEAM, LES/HR
STEAM/HYDROCARBON, LB/LE

1

120,00 130.00
0.3243 0, 3554
U.1001 0.121R
RIWD 326
34,75 42,01
20,28 25,35
13468.4 1369.3
1675.2 1673.,9
1714.5 17113.8
2093.3 AN95.3
33.92 33.48
13.78 14,24
12.84 13,02

CoIL
COIL

0,0
8818.00
440%.00

0.50

140,00

0.,3854
0,1347
338,

48,53
30.21

1375.4
1475.9
1715.8
2095.3

33,44
14,59
13.18

———a

'UNITOR?
JOFS
HASS VELOCITY, LBS/SOFV/SEC = 17.41
INSTDE DIAMETER, INCHES = 4,20
QUTSTDE DIAMCTER, INCHES = &.700
LENGTH, FEET = 40,00
150,00 160,00 170.00
G.4144 0.4424 0,4495
0.151% 0,1659 0.1798
350, 362, 374,
53,469 58,63 63,38
35,10 40,09 45,22
1383,7 1393.3 1403.4
16792 1683, 4 1488.3
17165.¢ 17923.,0 17225
2095.3 20953 209%.3
33,18 32,71 32,43
14,89 15.14 15,35
13,34 13.48 13.61

SFRY Yia

180.00

O, 4957
0.1932

[

61.96
50,49

1414,7
1693.6
1732.5
2095.3

32,34
15,52

13.74



R
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UNIDO NAFHTHA 335 SWAGEDN COIL TUNIDOR*
COIL 4 OF 5
DAYS ON STREAM = 0.0 MASS VELOCITY, LBS/SOFT/SEC = 17.4L
HYIXWCARRON FEED, LES/HR = 8818,00 INSIDE DIAMETER, INCHES = 46,220
LILUTION STEAM, LBSASR = 4409.00 OUTSIDE DIAMETER, INCHES = 4,700
STEAM/HYDROCAREOH, LB/LR = 0,50 LENGTH, FEET = 40,00
LENGTH 1B0.00 190,00 200,00 210.00 220.00 230,00 240,00
TOTAL RES TInE 0.4937 0.5211 V. 5454 0.54%93 0.5923 0.6145 0.63460
WTD AVG RES TIME 0.1932 0.2063 0.2190 0.2314 0.2478 0.2542 0.2688
LINEAR VELOCTTY R 400, 414, 428, 442, 456, 472,
7 PERCENT CONVERTED 6196 12.36 76.56 80,53 84,25 87.67 90.74
N-PENT COMVERSION 50,49 55.87 61,35 £6.85 72.33 77.48 82,79
PROCESS SAS TEN 14147 1426.5 1439.2 1452,7 1457 .4 1483.3 1500,7
INNER Waby [EW° 1693.8 16992.5 1704.0 1713.2 17211 1729.9 1739.7
OUTER METAL TEm® 1732.4 1736.0 1744.0 1750.7 1758.1 1766.3 17759.4
SHELLSIDE 1EMP 2095.3 2076.,2 2095.,3 2085.3 20953 2095.3 2095,3
PRESSURE 32,34 32.04 31,72 31,40 31,064 30,7 30,34
RC PARTIAL PRESS 15.52 15,67 15.78 15.85 15.89 15.90 15.68
WOHTED AVG HUPH 13.74 12.25 13,96 14,05 14,13 14.20 14,26




P ENGTH

TOTAL RES TIME
WID AVG RES TIME
LINEAR \WELOCITY

PERCENT CUNVERIER
N-PENT CONVERSION

FROCESS GAS TEWP
INNER WALL 1EMP
OUTER METAL TEWF

SHELLSTIE TEMH

FRESSURE
HC PARTIAL PRECS
NGHTED aVG HEPF

UNIDO NAPHTHA 235 SWAGED

DAYS ON STREAM

240.00

0.63560
b.22688
340,

0. 74

4247

150047
1500.7
2095.4
2095.3

30,34
15.44
14,26

HYTROCARBON FEED, LBRS/HR
BILUTION STEAM, LRS/HR
STEAM/HYDROCARBON, LIt/LE

240,00

0.6374
0. 26564
260,

9,73
82,10

1499.5
1499.5
N5, 3
209%5,2

30.34
15.89
14,26

oo

COIL

17634.00
£818.00

241.00

0.6360
0,205
340,

?1.10
83.41

1498.2
1499.2
20954
2095.3

30,33
15.89
14.24

o

MASS ELOCITY, LBS/SQFT/SEC

241,50

0.6402
80,2714
350,

91,27
83,70

1497,1
149741
2093.,4
285.3

20,31
15,70
14,27

TUNTDOR!

=
INSILE DIAMCTER, INCHES =
QUTSIDE DIAMETER, INCHES =
LENGTH, FEET =
242,00 242,50
0,6414 0,6430
0,2723 0.2722
340, 340
91,44 91,60
87,99 BA.24
14960 14949
1496,0 1494,9
2095,4 20953
2075, 3 2095.3
30,32 30,32
15,90 15,91
14,27 14,27

13.37
10.040
10,540



LENGTH

TOTAL. RES TIME
HWTD AVG RES TIWE
LINEAK VELOCITY

FERCENT CONVERTED
N-FENT CONVERSION

FROCESS GAS ToMe
INNER WALL TEMP
OUTER WETAL TEi
SHELLSLIDE TEMP

FRESSURE
HC PRTIAL PRESS
WGHIED AVG HCPP

UNIRD RACUTHY 335

SUNGL

DAYS ON STREAH

HYUROCAKRON FEED, LES/HR

LILUTION SVEAM, LRSAR
STEAN/NYIROCARRON, LE/LR
U0 10.00
0.0 0.0344
0.0 0,0204
284, 297,
0.00 0.50
0.0 0.08
1085.0 1133.2
1438.2 1465.3
1505.3 1522.9
2058.8 2058, 8
3.8 37.3%
10,848 10,62
10,44 10,43

& COIL
COIL

0.0
937,60
4345.,35

0.35

iy nr

20,00

0.0673
0.0320
310,

1,33
0.28

1178.8
1491,2
155%3.4

2058.98

18,91
10,62
10,82

am—
TUNTDOR?
106 5
MASS VELOCYTY, LBS/SFT/SEC = 25.04
INSIDE DIAMETER, INCHES = 5,000
OUTSIDE DPIMMETER, INCHES = S5.400
LENGTH, FEET = &0.00
30.00 40.00 50,00
0.058¢% 0,1292 0.1583
€.0405 0.0470 0.0549
323, 234, 350,
2.73 4,03 T.64
0.49 1.41 2,54
12173 12493 1274.9
1514.0 1532.8 1547.8
1574.1 1591.0 1404.,4
2058.8 2038.8 2058.8
38.46 37.97 37,50
10,4% 10,85 11,08
10,44 10,71 10,81

60,00

0.1842
0.0624
365.

11,12
4,10

1295.3
155945
1614.8
2008.8

37,00
11,37
10,95
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UNIDOD NAPHTHA 334 SWAGETT COIL 'UNTDOR?
coe 2 WS

DAYS ON STREAM = 0.0 MASS VELOCITY, LRS/SOFT/SEC = 25,06

HYDIROCARBON FLED, LES/HR = 7937.00 INSIDE DIAMETER, INCHES = 5.000

DILUTION STEAM, LRS/HRE = 4345.39 OUTSIDE DIAMETER, INCMES = 5,600

STt AM/HYDROCARBON, LBAK = 0.55 LENGTH, FEET = 40,00
i ENGTH 40,90 70.00 80,00 90.00 100,00 110.00 120.00
TOTAL RES TiME 0.1842 0.2130 0.,2384 0.2632 0.,2848 0.3093 0.,3307
NTD AVG RES TIME 0,0424 v.0701 0.0782 0,0B43 0.0947 0.1029 0.1110
LINEAR VELOCITY 365 381, Jo7. 415, 433, 452, 473,
- - - PERCENT CONVERTER 11.12 15.05 19.29 23,71 28,23 32,79 37.34
N-FENT CONVERSION A.10 6,08 8,43 11.11 14,08 17,29 20.74
PROCESS OGNS TEMWF 1295.3 1311.8 1325.4 1337.3 1340.2 1358.,4 1368.3
INNER WALL TEWF 1959.7 1548.8 1576.3 1582.8 1508.6 1574.1 1599.5
OQUTER HETAL (EMP 1615.1 1623,1 14629.9 1635.7 1441,0 1646.0 165049
SHELLSIDE TEMF 2058.8 205R.8 2098.9 205B.8 2059.8 2058.8 2058.8
PRESSURY. 37.00 36.49 35,99 35.38 34,80 34,18 13.53
HC PARTIAL PRESS 11.37 11.48 11.99 12.28 12.53 12,74 12.91
WOHTED AVG HCPY 10,95 11.11 11.28 11.45 11.61 11,75 11,89




LENGTH

TOTAL RES TIME
WTD AVG RLS Tk
LINEAR VELUOCITY

FERCENT CONVERTED
N-FENT CONVERSTON

PROCESS GAS TEMP
INNER WALL TEME
QUTER METAL TEWF
SHELLSIDE TEMF

FRESSURE
HC PARTIAL PRESS
MWGHTED A\ HCFE

UNIDO NAPHTHA $36 GWAGED

HYDROCARBON FEED, KS/HR

DAYS ON STREAM

[ T L )

DILUTION STEAM, LRS/HR
STEAM/H(DROCARBON, LE/LE
120.00 130.%0
0.330% 0.3431
0.1110 0.1254
304, 313,
32,34 43,48
20.74 25.92
1348.3 1368.8
1664.1 1664.8
1701.8 17011
2058.48 2058.6
33.53 33,12
1291 13.37
11.89 12,06

ColL
CoIL

0.0
7937.00
4345,30

0.35

140.00

0.3942
0.1410
325,

49.24
3G, 98

1374.9
14666.8
1703.1
2058.8

33.10
13.73

12,25

YUNITIOR!
JOF 2
HASS VELOCITY, LBS/SOFT/SEC = 16419
INGIDE DIAMETER, INCHES = 6,220
OUTSIDE DIAMETER, INCHES = 6,700
LENGTH, FEET = 40.00
150.00 140,00 170.00
0.4244 0,4534 0.4818
0.1564 00,1718 0.10485
324, Jav, 359,
54,47 57,44 64,21
35.8% 40.94 46.15
1381.1 139249 1402.9
1670.1 1474,3 1679.1
1706.3 1710.2 1714.7
2058.8 2058.8 2058.8
32,86 32.62 32,37
14,04 14,30 14,52
12.41 12,56 12,70

180,00

0.5092
0.2007
370,

68.80
S1.49

1414.0
1684.4
1719.7
2058.8

32,14
14,71
12,43



LENGTH

TOTAL RES TIME
- WiD AVG RES TIMc
LINEAR VELOCITY

PERCENT CONVERTEDR
N-PENT CUNVERSION

FROCESS GAS TEMH

INNER WALL TEMWP

ONTER METAL TEW®

- SHELLSIDE TEMP

rRESSURE

HC PARTIAML. PRESS
WGHTED AVG HCPP

UNTDD NAPHTHA $34 SWAGED

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAM, LES/HR

nowo

STEAM/HYDROCARRON, LBAE
180.00 190.00
0.5092 0.5158
0.2007 0.2146

3?0, 382,
48.80 73,20
91.49 56,94

1414.0 1425.7
148444 1690,3
1719.8 1725.2
20%8.8 2008.0
J2.11 31,84
s 14.87
12.63 12,95

cot
COIL

0.0
937,00
43465.35

.55

200,00

0.561%
0.2282
RIZH

.38
462,47

1438.4
14967
1731.2
2058.8

31.56
14,99
13,04

4 OF S

TUNIDOR!
MASS VELDCITY, 1.BS/SOFT/SEC = 14,19
INSIDE DIAMETER, INCHES = 4,22
OQUTSIDE DIAMITER, INCHES = 4,700
LENGTH, FEET = 40.00
210.00 220.00 230,00
0.5R64 0.6106 0,434
0.2414 0.2530 0.268A
406, 419. 432,
B81.34 15,01 B8.38
68.01 73,50 18.83
1452,0 14667 1402.7
1703.8 171147 172044
1737.8 1745.2 1753.3
2058.8 2058.8 2058.8
31.21 30.97 30,64
15.09 1515 15.19
13,15 13,24 13,3

240.00

0.6568
0.2824
445,

91.38
083.648

1500.2
1730.2
1762.4
2058.8

30,34
15.19
13,37




UNIDO NAPHTHA §356 OGWAGEL CDIL 'UNIDAR?
COIL S OF5

DAYS ON STREAA = 0.0 MASS VELOCITY, LBS/SOFT/BEC = 12,43

HYDROCARBON FEED, LBS/HR = 15874.00 INSIDE DIAMETER, INCHES = 10,040

DILUTION STEAM, LES/HR = 730,70 QUTSTIE DIAWMETER, IMCHES = 10,540

STEAM/HYDRUCARBON, LR/LE = 0,55 LENGTH, FEET = T.00
LENGTH 240.00 240,30 241,00 241,50 242,00 242,50 245,00
TOTAL RES TIME 0.6568 0.6583 0.4598 0,6612 0.46627 0.6642 0.,6715
NTD AVG RES TIME 0.2821 0.2830 0,2839 0.284% 0,20859 0.20868 0.,2920
LINEAR VELOCITY J40. 340, 340, 340. 340, 340, 341,
PERCENT CONVERTEDR vi1.34 91,56 91,73 91,89 92.05 92,21 92,94
N-FENT CONVERGION 83,88 84,19 84.49 84,76 85,06 B5.33 86,57
FROCESS GAS TEW' 1500.2 1499.0 1477.8 1496,7 1495.7 1494,4 1490.0
INNER WALL TEMF 1500.2 1499.0 1497.8 1494.7 1495.7 1494.4 1490.0
OQUTER METAL TEMWF 2058.9 2058, % 2058.9 200B.% 2099.9 2058.9 2098,9
SHELLSTIE TEM® 2054.8 A58.8 2058.8 2058.8 2098.8 2058.0 2058.8
PRESSLRE 30,34 30.33 30,33 30,32 30.32 30,31 30,29
HC PARTIAL PRESS 15.19 15.1% 15.20 15.21 15.21 15.22 15.24
WGHTED AVG HCFH 13.37 12,28 13,38 13.38 13,39 13.39 13.40



LENGTH

TOTAL KRES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-FENT CONVERSION

PROCESS GAS TEMP
INNER WALL TEMP
OUTER METAL TEW
SHELLSTIE TEW

PREGSURE
HC PARTIAL PRESS
WGHTED AVG HCPH

UNITO NAPHTHA 237 SWAGETD

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUTION STEAM, LBS/AR
ST1EAM/HYDROCARBON, LR/LE

0.0

0.0
0.0
288,

0.00
Q.00

1085.0
1434.0
1498.46
2040.1

10.00

0.0340
0.0204
301,

0.49
0.08

1134.1
1461.0
1523,2
2040,1

39,17
7.7

o,0

Fed

CotL
corL.

0.0
7494.00
4497,40

0.40

YUNIDOR?

MASS VELOCITY, LBS/SQFT/SEC = 24,43

INSIDE DIAMETER, JNCHES =
QUTSIIE DIAMETER, INCHES =

LENGTH, FEET =

40.00

0.1278
0.047%
340,

4,78
1.39

1249.,2
1528.5
1504.4
2040.1

17.82

10.13
10,00

50.00

0.1564
$.0543
351,

7.59
2,51

1275.0
1543.4
1597.9
2040.1

37.34
10.36
10.10

5.000
9600

40.00

£0.00

0.1843
0.0616
348,

11,03
4,06

1295.5
1555.4
1408.4
2040.1

36,85
10.64
10,24




LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERIEDN
N-FENT COMVERSION

PROCESS GAS TEW"
INNER WLl TEMP
OUTER METAL TEMP
SHELLSIDNE MW
PRESSURE

HC PARTIAL PRESS
WGHTED AV HCPH

UNILG NAFHTHA 337  SWAGED

DAYS DN STREAN
HYOROCARBUN FEED, LES/HR
UILUTION STEAM, LRS/HR

HI I 1}

STEAN/HYDROCARBON, LBAE =

&0.00 70,00
0.1843 0.2109
0.0614 0.0693
348, 2R3,
11,03 14,96
4.0 6.04
12955 1512,2
155347 1564.%
16087 1616,%
2040.1 2040.1
34685 36,34
10,64 10,95
10.24 10,35

CoiL
ColL

(%]

0.0
T496.,00
4497.40

0.40

80.00

0.2344
0.0773

99

19.22
8,39

1336.9
1572,5
14237
2040.1

35,81
11425

10.56

'UNITIOR’
oF 5
MASS VELDCITY, LBG/SOFT/SEC = 24,43
INSIDE DIAMETER, INCHES = 5,000
QUTSINE DIAMETER, INCHES = 5,400
LENGTH, FEET = 60,00
90,00 100.00 110,00
0.2408 0.2843 0.3048
0,0855 0.0938 0,1020
416, AJ4, 453,
23,66 28.21 32,79
11.08 14.04 17,30
1337.9 1348.7 1358.9
1579.0 1584.,9 152044
16294 1434,y 1640.0
2040.,1 20401 20401
35+25 34,48 34,07
11.54 11.80 12,02
10,72 10,81 11.03

120,00

0,3284
0.1100
473,

37,37
20476

138,86
1595.8
1644,9
2040.1

33,44
12,20
11,16




LENGTH

TOTAL RES TIM
WTD AVG RES TIME
LINEAR VCLOCITY

FERCENT COMERTER
N-FENT CONVERSION

FROCESS GAS TEMP
INNER WALL TEMP
QUTER METAL TEM®
SHELLSINE TEMF

PRESSURE
HC PARTIAL FRESS
WOHTED AVG HCFP

UNTHO NAFHTHA 337  SWAGED
DAYS ON STREAH =
HYDROCARBON FEED, LBS/HR =
LILUTION STEAM, LRS/HR =
STEAM/HYUROCARBON, /LIt =
120.00 130.00
0.3284 0.3606
0.1100 0.1245
Jo4. 314,
31.3¢ 43.76
20,74 5.99
1348.8 1369.4
1640.4 1659.5
1694.7 1694.0
2040.1 2040.1
33,44 33.23
12,20 12,63
11.14 11.34

con

0.0

CoIL

7496.00
4497.40

0.40

140,00

0.,3918
0.1402

320,

49,38
30.99

1375.4
1461.4
1696.0
2040.1

33,01
13.01
11,53

YUNTDOR!
JOFS
MASS VELOCITY, LBS/SOFT/SEC = 15,79
INSTDE DIAMETER, INCHES = 4,220
OUTSTIE DIAMETER, INCHES = 4,700
LENGTH, FEET = 40,00
150,00 160,00 170,00
0,4220 0,4513 0.4797
0.,1759% 0,1712 0.1841
335. 346, 357,
94,42 99,61 64,40
36.01 41,12 46,34
1383.5 1392.9 1403.,2
1644.8 1469.,0 1673.7
14699,2 1703,2 1707.6
2040,1 2040.1 2040.1
32,78 32,55 32,30
13,32 13,50 13.81
11,49 11,84 1,00

180.00

0,5073
0,2005
348,

69.00
1,73

1414,2
1679,0
1712,6
2040,1

32,05
14,01
12411




L] [ omu—
LENGTH
TOTAL RES TIME

WTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTER
N-FENT COMVERSION

FROCESS GAS TEME
INNER WALL TEW
OUTER METAL TEMF

SHELLSIDE TEHW

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCFF

UNTUO NAPHTHA 237 SWAGED

DAYS DN STREAN
HYDROCARBUN FELCD, LRS/HK
DILUTION STEAM, LIKS/HR
STEAM/HYDRUCARPON, LB/R

180.00

0.5073
0.2005
348,

49.00
51,73

1414.2
16192
171247
2040.1

32,05
14.01
12.11

190.00

6¢.5340
0.2146
379,

73.40

57.21

1425,9
1684.8
1718.0
2040.1

3.7
14,17
12,23

COnL
CoIL

0.0
494,00
4497,40

0.40

200,00

0.5599
0,285
3?1,

T6LO9
62475

1438.5
1491.3
1724,0
2040.1

.52
14,30
12,34

A0F S

'UNIDOR!

HAGS VELOCITY, LBS/SOFT/SEC = 15,79

210,00

0.5851
0.2421

81,53
68,30

1452,0
1698.3
1730.4
2040.1

31.24
14,41
12,44

INSIDE DIAMETER, IMCHES = 6,220
OUTSIDE DIAMETER, INCHES = 4,700
LENGTH, FEET = &£0.00
220,00 230,00
0.6095 0,4332
0.2558 0.,2495
415, 427,
05,20 B354
13,79 79.10
146646 1402,5
1706.1 1714.8
1737.9 1746.0
2040.1 2040.1
30.95 30443
14.48 14,52
12,53 12.60

240.00

0,6542
0,2835
440,

91.52
04,17

1499.9
1724.4
1755.0
2040.1

30,33
14,50

12,66




.
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UNIDO NAPHTHA ¥37  SHAGED  COIL. 'UNIDOR?
COIL S OF S

DAYS ON STREAM = 0.0 HAGS UELDCITY. { RS/SOFT/SEC » 12,42

HYDROCARGON (EED, LBS/HR = 14992.00 DIAMLCTER, INCHES = 10.040

UILUTION STEAM, LES/HR = B8995.20 CUTSIDE DIAMETER, INCHES = 10,540

STEAM/H{DROCARBON, LE/LE = 0,40 LENGTH, FEET = S.00
LENGTH 240,00 240,50 241,00 241,50 242,00 242,50 245,00
TNTAL RES TIME 04563 0.4578 0.6593 0,46807 0,46632 90,6637 0.,6712
WTD AVG RES Tiwe 0.2835 0.2844 00,2854 0.2864 0.2874 0.,2684 0.2936
LINEAR VELOCITY J34. 334, 334, 334, 3356, 334, 336,
PERCENT CONVERTED P1.92 21,69 91.87 92,03 92.19 92,34 23,03
- N-PENT CONVERSION B4.12 84,43 84,73 B5.02 85.30 85.57 84,80
B " FROCESS GAS TEXP 149.9 149R.,7 1497.6 14%94,5 1495.,5 1494,5 1490.0
- INNCR WALL TeEMe 1499.9 1498.7 1497.6 1494.5 1495.,5 1474,5 1490.0
OUTER METAL TEW 2040.3 2040.,2 2040, 2040,2 2040.2 2040,3 2040,1
SHELLSIDE TEW 2040.1 2040,1 2040.1 2040,1 2040, 1 2040.1 2040.1
HRESSURL 30.33 30,33 30,33 30,32 30,32 30,31 30,29
HC PaRTIAL PRESS 14,53 14,54 14.55 14.55 14.54 14,57 14,59
WRTED AV6 HOFTF 12,464 12,67 12,67 12.67 12.40 12.48 12,69




S

rons " -——— ——— prm— r— P s A -
UNIDD NAPHTHA 438 SWAGEL COIL JUNIDOR! ‘
OIL 1 OF S
DAYS ON STREAN = 0,0 HASS VELOCITY, LBG/GOFT/BEC = 24.95
HYDROCARBON FEED, LES/HR = 8818.00 INSITE DIAMETER, INCHES = 5,000
- LILUVION STEAM, LRS/AR = 4409, QUTSIDE DIAMETER, INCHES = 5,400
STEAM/HYDROCARBON, | B/LR = 0,50 LENGTM, FEET = 40,00
LENGTH 0.0 10,00 20,00 20,00 40,00 50,00 0,00
TOTAL RES TINE 0.6 0.,0342 0,069 0.0983 0.1283 0.1571 0.1846 1'
WTD AVG RES TIME 0.0 0.0205 0.0318 0.0402 0.0475 0.0545 0.0618
LINEAR VELOCITY 286, 299, 312, 325, 740, 54, 370,
FERCENT CONVERTED 0,00 0,50 1,32 2,70 477 7,57 10,97
N-FENT CONVERSIOW 0.00 0.08 0,28 0.68 1,39 2,50 4,03
PROCESS GAS TEM 1065.0 1134.0 1178,4 1216.9 1248,9 1274.5 1294.8
IMNER WALL TEW® 1142.0 1449.9 1496.0 1518,7 1577,9 1553,0 1544.0
OUTER METAL TEMF 1515.0 15294 1563, 4 1584.1 1401 .1 1414,5 1625.1
SUELLSIDE 1EMF 2095, 2 2095.2 2095, 2 2095, 2 20952 2095, 2 20952
- PRESSURE 40,70 40.24 .77 39,28 .77 8,25 37,71
HC PARTIAL PRESS 11,45 11,40 11,39 11.47 11,63 11.87 12.17
WGHTED AVG HCFT- 11.45 11,41 11,40 11,42 11,48 11,59 11,74
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UNTLO NAPHTHA $38 SWAGER COIL UNTTOR? 1
LOIL 2 0F 5
- - DAYS ON STREAM = 0,0 MASS VELOCITY, LRS/SOFT/CEC = 24,95
HYDROCARDON FEED, LES/HR = 8818,00 INGIDE DIAMEIER, INCHES = 5,000
DILUTION STEAM, LBS/HR = A409, OUTSIDE DIAVETER, INCHES = 5.600
STEAN/HYDROCARBON, LRAE = 0,50 LENGTH, FEET = 40,00
LENGTH 40,00 70,00 80.00 90,00 100,00 110,00 120,00
TOTAL RES TIME 0.1844 0.2110 0.2342 0.2603 0.2933 0.3053 0.3262
WTD AVG RES TIME 0.0418 0.0674 0.0772 0.0852 0.0932 0.1011 0.1068
LINEAR VELOCITY 370, 87, 405, 423, 443, 445, 487,
PERCENT CONVERTER 10,97 14.04 19,01 23,37 27,62 32,31 36,79
N-FENT CUNVERSTON 4.03 .97 8,27 10,50 13,80 16,94 20,34
PROCESS GAS TEM® 1294.8 1311.4 1325.1 13371 1348.1 1350, 4 1348,4
INNER JALL TTWP 1565.1 1574.2 1581,8 1568.3 1594,3 1599.9 1605, 4
OUTER METAL TEHP 16254 1632,4 1440,2 1644.2 16515 1656.4 1661.6
SHELLSIDE TEMP 2095,2 2095,2 2095, 2 2095,2 2095,2 2095,2 2095,2
PRESSURE .71 37.15 34,56 35,55 35,30 34,43 13,91
HC PARTIAL FRESS 12,17 12,49 12,81 13,09 13,34 13,54 13,49
WGHTED AUG HCFF 11.74 11.90 12,08 12,25 12,41 12,564 12,69




e
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o UNIDO MAFHTHA $38 SWAGED COIL 'UNTIOR?
ColL 3 OFS
DAYS OM STREAM = 0.0 MASS VELOCITY, LBS/SOFT/SEC = 17.41
HYLROCARBUN FEED, LBS/HR = B818.00 INSIDE DIAMETER, INCHES = 4,2
DILUVION STEAM, LBS/HR = 4409.00 OUISIDE DIAMETER, INCHES = 4,700
STEAN/HYDROCARBON, LRAE = 0.50 LENGTH, FEET = 40,00
L ENGTH 120,00 120.00 140,00 150,00 160,00 170,00 180,00
TOTAL RES TIME 0,3242 0.3575 0.3874 0.4167 0,4447 0.4719 0,4981
WTD AVG RES TIME 0.1088 0,1225 0.1374 0.1523 0.1667 0.1806 0,1940
LINEAR VELOCITY 13, 325, 337, 349, 341, 174, 287,
FERCENT CONVERTED 36,79 43,04 48,56 53,73 58,46 63.41 87,99
N-PENT CONVERSION 20,31 25,38 30,25 35,13 40,12 45,25 50,52
- FROCESS GAS TEWP 13484 1369.1 17753 1383.4 1393.1 1403.5 1414,6
INNER WALL TEMP 1675.0 1673.7 1675.7 1679.1 1483,3 1488,2 1693.5
OUTER METAL TEMP 1714.3 1712,4 1715.7 1718.9 17229 1727.4 17324
SHELLSITE TEWF 2095,2 2005,2 20952 2095.2 20952 2095,2 2095,2
PRESSURE 33,91 32.48 33.43 33,17 32,91 32,43 32,34
HC PARTIAL PRESS 13,49 14,17 14,53 14,R4 15,09 15,31 15,49
WGHTED AVG HCPF 2,49 - 13,05 13,21 13,36 13,50 13,63

1 P e
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UNTUO NAPHTHA 438 SWAGER CDIL 'UNITOR?
ColL 4 0OF 5
DAYS ON STREAM = 0.0 MAGS VELOCITY, LBS/SOFT/SEC = 17,41
HYDROCARBON FEED, LES/HR = 8818.00 INGITE DIAMETER, INCHES = &,
DILUTION STEAM, LES/HR = 4409.00 QUTSITE DIAMETER, INCHES = 6.
STEAM/HYDROCARBON, LB/LE = 0.50 LENGTH, FEET = 40,00
LENGTH 180,00 190.00 200,90 210,00 220,00 230,00 240,00
TOTAL AES 1IME 0.4981 0.,5233 0.5481 0.5718 0.5948 0.6171 0.6386
WTD AVG RES TIM 0.1740 0.2071 0.2198 0.2322 0.2444 0.2500 0.,2696
LINEAR VELOCTHY 3a?. 400, 413, -427, 441, 456, 471,
PERCENT COMVERTEDR 4199 72.38 76.58 80,55 84.26 B87.48 90,75
N-FENT CONVERGION 50,52 55,90 61,37 46.88 72,35 7070 82,80
7 FROCESS GAS TEMP 1414.4 1426.4 1439.1 1452,7 1447.4 14683.3 1500.7
B} INNER WALL TEMP 149347 1697.4 17059 171341 1721.0 1729.8 1739.6
OUTER MEVAL TEW 173245 1737.8 1744.0 1750.4 1758.0 1744,2 1775.3
SHELLSITE TEW 20952 2095.2 2095.2 2095.2 2095.2 2095.2 2095,2
- PRESEURE 32.34 32.04 31,72 31,40 31.06 30.71 30,34
HC PARTIAL PRESS 15.49 15,64 1575 15.84 15.89 15.89 15.87
WGHTED AVG HCPF 13.43 13.73 13.84 13,95 14,04 1411 18,17




LENGTH

TOTAL RES TIME
WTD AVG RES TIKE
LINEAR VELOCITY

PERCENY CONVERTED
N-FENT CONVERSIUM

FROCESS GAS TEWP
INNER WALL TEWP
OUTER MEYAL I1EMF
SHELLSIDE TEMW

PRESSURE
HC PARTIAL PRESS
NGHTED AVUG HCFF

UNIDO NAPHTHA $38  SWAGEDR

DAYS ON STREAM
HYDROCARBON FEED, LEBS/HR
GILUTION STEAM, LIS/HR

nnun

S1EAM/HYDROCARBON, LB/LR
240,00 240.50
0.46384 0.6400
02696 0.2704

360, 360.
90,75 90.94
82.80 83.12

1500.7 1499.5
1500.7 1499.5
20953 2095.3
2095.2 2095,2
30.34 30,24
15.8¢ 15,68
14.17 14,17

COI1L.
coIL

0.0
17636.00
1818.00
0.30

241.00

0.4414
0.2713
340,

91.11
B83.42

1498.2
1498.2
2095.3
2099.2

30,33
15.89
14.18

50F 3

TUNTTGR!?

MASS VELOCITY, LBS/SOFT/SEC = 13,37
INSIIE DIAMETER, INCHES = 10,040
DUTSIDE DIAMETVER, INCHES = 10,540

241,50

0.46428
0,2722

+

91.28
83,72

1497,1
1497.1
2095.3
2095.2

20,33
15.89
14,18

LEMNGIH, FEET =
242,00 242,50
0.6442 0.6456
0.,2731 0.2740

350+ 380,
91,45 91.61
84,00 B4.28

1496.0 1494.9
1496.0 1494.9
2095,3 2095,3
20952 2095.2
30,32 0,22
15.90 15.90
14,18 14,19

5,00

245,00

0,6525
0.27688
361,

92,32
85.54

1490.0
1490.0
2075.3
2095,2

30,29
15,93
14,20




LENGTH

TOTAL RES 1IME
WID AVG RES TIME
LINEAR VELOCLTY

PERCENT CONVERTED
N-PENT CONVERSTON

PROCESS GAS TEWP
INNER WALL TEMP
QUTER METAL TEW®
SHELLSIDE TEMP

PRESSURE
HC PARTIAL PRESS
NGHTED AVG HCPFP

UNTDO NAFHTHA $39  SWAGED

DAYS ON STREAM
HYDROCARBON FEED, LES/HR
DILUTION STEAM, LES/HR

S5TEAM/HYDROCARBON, LR/LER
0.0 10,00
0.0 0.0379
0.0 0.0227
258, 269,
0.00 0.54
0.00 0.09
108590 1135.0
14457 1472.7
153249 1556.7
20467.4 3067.4
43,43 43,09
11.41 11.40
11.4i 11,40

COoIL
ColL

0.0
937,00
4345.35

0.59

20.00

0.0743
0.0352

- .

1.46
0.3t

1179.9
1498.4
15995
2067.4

42,69

11.44
11.41

YUNITOR
1 0F 5
HASS VELOCITY, LEG/SOFY/SEC = 25,06
INSIDE DIAMETER, INCHES = $5.000
OUTSILE DIAMETER, INCHES = 5,790
LENGTH, FEET = 40,00
30,00 40,00 50,00
0,1092 0.1427 0,1749
0.0446 0,052 0.,0610
292, 304, 36,
2,99 5,30 8,36
0.77 1,59 2,84
1218.5 12500 1274.9
1520.7 15390 15532
1599, 1414.9 1627.2
2067.4 20674 2067.4
42,28 A1.86 41,43
11,57 11,81 12,15
11.47 11.58 11,74

60,00

0.2059
0.0696
329,

12,06

4,55

1294.,4
1564.,2
1636.7
20674

40,98
12,54
11.94




LEMGTH

TOTAL RES TIME
WD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTED
N-FENT CONVERSTON

FROCESS GAS TEW
INNER WALL TEMP
QUTER METAL 1EMP
SHELL SINE TCMP

FRESSURE
W PARTIAL PRESS
NGHTED AVG HCTP

UNIND NAPHTHA 39 SWAGEQ

DAYS ON STREAM
HYTROCARBON FEED, LBS/HR
DILUTION STEAM, LES/HR
STEAN/HYDROCARBON, LR/LR

&0.00

0.2059
0.0494
329.

12,06

A.55

1294.4
15645
1632.0
2047.4

40.98
2.54
11.94

L - -+ A A —-——— —

70,00

0.2356
0.0720
342,

16,21
6.70

1310.5
1573.0
1644.3
XN67.4

40.52

12,96
12.16

Co1L

0.0

coIL

937,00
4345,35

0.55

80.00

0.24642
0.0879
356,

20,66
9.24

1323.7
1580.0
165044
20467.4

40.04
13.34
12,39

o

YUNTDOR!

MASS VELDCITY, LBS/SOFT/SEC = 25.04
INSIDE DIAMETER, iNCHES = 35.000
OUTSIIE DIAMETER, INCHES = 5,790
LENGTH, FEET = 40,00

80,00

0.2914
0.0973
Jn.

25.28
12,11

1335.3
15R6.2
1655.8
2047.4

39.54
13,77
12.62

100,00

0.3180
0,1049
384,

29,97
15.28

1345.9
1591.98
1650.7
2067.4

39.02
14,13
2,03

110,00

00,3413
0.1163
402,

34,69
18.70

13560
15971
16659
20674

18,48
14,44
13,04

120,00

0.34676
0,1256
419,

39,39
22,37

1365.9
1602.3
1670.1
2067.4

37.91
14,71
13,23




LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

FPERCENT CONVERTED
N-PENT CONVERSION

FROCESS GAS TEMP
INNER WALL T1EMF
DUTER METAL 1EME
SHELLSIDE TEMF

PRESSURE
HC PARTIAL FRESS
WGHTED AVG HCFP

UNIDO NAPHTHA £39  SWAGED

DAYS ON STREAM
HYDROCARBON FEED, LBS/HR
DILUTION STEAH, LES/HR
STEAN/HYDROCARBON, LB/LR

120.00

0.34724
0.1254
38%.

17,39
2237

13659
16126
1663.9
204674

7.9
14,7
13.23

130.00

0.3927
0.1357
404,

44,34
36,49

1374.1
1616.6
1847.4
2067.4

37,43
15,00
13.41

[ L

cotL
CoIL

0.0
7937.00
4345,35

0.55

140.00

0.41469
0.14%8
420,

49.13
30.77

1383.2
1421.4
1472.0
2047.4

346,92
15.24
13,58

'UNIDOR!
305
MASS VELOCITY, LBS/SOFT/SEC = 23,24
INSIIE DIAMETER, INCIES = 5,190
OUTSIDE DIAMETER, INCHES = 5,790
LENGTH, FEET = 60.00
150.00 160,00 170.00
0.4402 0.4626 0.4841
0.1557 0.1653 0.1747
417, 54, 473,
53,79 58.33 62,74
35,19 39.78 44,51
1192.8 1402,8 1413,2
1626.5 1622.0 1637.9
1676,7 1661.8 1687.2
2067.4 20674 2067.4
36,39 J15.04 35426
15.43 15.57 15,466
13,74 13.08 14,00

180.0C

0.5048
0.1837
492,

67,00
49,36

1424,1
1644,2
1692.9
2067.4

34,65
15. 71
14,11



LENGTH

TOTAL RES TIME
WTD AVG RES TIME
) LINEAR VELOCITY

PERTENT CONVERTEN
N-PENT CONVERSION

#ROCESS GAS TEMP
INNER WALL TEM®
OUTER MEVAL (EMP
SIELLSIIE TEMF

PRESSURE
HC PARTIAL PRESS
WGHIED AVG HCPP

DAYS DN STREAM
HYIROCAKBON FEED, LES/HR
1L ION STEAM, LES/HR
STEAM/HYDROCARBON, LR/LR

180.00

0.3048
0.1837
492,

67.00
49.38

1424.1
1644.4
1693.0
2047.4

3445
15.71
14.11

.
UNTDO NAFHTHA 339 SUAGEDR

#Honu

190.00

0.5247
0.1525
513,

71.11
94,32

1435.5
1650.9
1699.1
67,4

34.02
15.71
14.20

0.0

CoIL

1937.00
4365.35

0,53

200,00

0.5437
0.2012
534,

75,04
59,34

1447.4
1658.2
17057
2047.4

33,35
15.67
14.28

YUNTIOR!
4 (F 5
MASS VELOCITY, LBS/S0FT/SEC = 23
INGIDE DIAMETER, INCHLS =
OUTSTLE DIAMETER, IMCHES =
LENGTH, FEET =
210.00 220,00 230,00
0.5420 0,596 0,593
0.2094 0.2179 0.2281
bs7. 982, 608,
78.78 82,30 05.57
64,35 67,42 74.24
1460.4 1474,0 1488.4
1466.0 1674,4 1683, 4
1712.8B 1720.5 1728.9
2047.4 2067.4 20674
32.45 31,92 31419
15.58 15.45 15.26
14,34 14.39 14,43

— — — — - s o ausm— aums aNNR 2 EEER A _—
COIL

240,00

0.6124
0.2343
437,

88.56
719,13

1504.,3
1693,5
1718.0
2067.4

30,33
15,03
14,45



LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

PERCENYT CONVERTED
N-PENT CONVERGION

PROCEYSS GAS 1EMP
INNER WALL TEMP
QUTER METAL TEW®
SHELLSITE TEMWF

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCFP

UNTDO NAPHTHA $39 SWAGEL

DAYS ON STREAM <

HYDROCARBON FEED, LPS/HR
DILUVION STEAM, LRS/AR
STEAM/HYDROCARRON, LR/LE

240,00

0.4124
0.2343
n.

8d.54
913

1504.3
1504.3
208625
2047.4

30.33
15.03
14,45

win

240,00

0.6139
0.2351
337,

£8.82
79,56

1502.4
1502.6
2067.5
20674

30.33
15,04
14.45

COIL
com

0.0
15874.00
8730.70
0.55

241,00

0.,6154
0.,2359

7

89.04
9,96

1500.9
1500.9
20467.5
2067.4

30.32
15.05
14,45

&/}

*UNIDOR?

MASS VELOCITY, LBS/BOFT/SEC = 12,43
INSIDE DJAMETER, TNCHES = 10,040
QUTSIDE DIAMLCTER, INCHES = 10.540
LENGTH, FEET =

241,30

0.,61468
0,2348
337,

£9.30
80,34

1459,3
149%.3
2067.4
2067.4

30,32
15,06
14.46

242.00

0.,6183
0,2377
337,

87.52
80,73

14970
1497.0
2067.4
2067.4

30,32

15.07
14,46

242,%0

0.6198
0.2384
338,

B89.74
B81.09

14964
1496.4
20675
204674

5.00

245,00

Se6272
0.2434
338,

90.70
82,72

1490.0
1490.0
2067.4
20674

30,29
15.12
14,46



UNIDOD NAPHTHA $40 SWAGEDT COIL 'UNIDOR!
colL 1 oF §

DAYS ON STREAM = 0.0 HASS VELOCITY, LRS/SOFT/SEC = 25.87

HYPRUCARBON FEED, LBS/HR = 7937.00 INSIDE DIAMETER, INCHES = 5,000

DILUTION STEAM, LES/HR = A762,20 OUTSIDE DIAMETER, INCHES = 5,790

STEAM/HYDROCARBON, LR/AR = 0,60 LENGTH, FEET = 40,00
LENGTH 0.0 10.00 20,00 30.00 40.00 50.00 60,00
TOTAL RES TIME 0.0 0.0263 0.0712 00,1044 0.1340 0,167 0.1975
NTD AVG RES 1IME 0.0 0.0218 0.0339 0.0428 0.0507 0.,0584 0.0664
LINEAR \EROCTTY 24894 281, 293, 304, 317, 329, 342,
PERCENT CONVERTED 0.00 0.52 1,39 2,86 906 8.02 11,62
N-PENT CDNVERSION 0.00 0.09 0.30 0.73 1.50 2,49 4,34
PROCESS GAS TEMW 1085.0 1134.4 1179.0 1217.%5 1247.3 127447 1294.8
INNER WALL TEWP 1441.3 1448.3 1494,2 1516.7 15354 1550.1 1561.,6
OUTER METAL TEWP 1529.1 1552.% 1575.8 1595.4 1411.0 1624.6 1634,5
SHELLSINE TEW® 2068.2 2068,2 2048.2 2043.2 2048,2 206842 20468,2
+'RESSURE 44,45 44,04 43,61 43,17 42,72 42.73 AL 77
HC PARTIAL PRESS 10,93 10.91 10,95 11,06 11.28 11,59 11.96
WGHTED AVG HCFE 10,73 10.92 10,93 10.97 11,07 11,22 11,44



LENGTH

TOTAL RES TIME
WTD AVG RES TIM
LINEAR VELOCITY

PERCENT CONVERTER
N-FENT CONVERSION

PROCESS GAS TEM®
INNER WALL TEMP
DUTER METAL TEW®
SHELLSLix TeEnr
PRESSURE

HC PARTIAL PRESS
NGHTED AVG HCFF

UNTDO NAPHTHA $40  SWNGED

DAYS ON STREAM
HVDROCARBON FEED, LES/HR
DILUTION STEAM, LES/AK

o

STEAN/HYDROCARBON, LB/LE
4$0.00 70,00
01975 0,2261
0.0464 0.073%
342, Job,
11.42 15.70
4.4 6.43
1294.8 1311.1
1561.0 1570,7
1434.4 1642.4
20468.2 b, 2
A1.7 41,28
11.94 12,37
11.41 11,42

oI
COIL

0.0
937,00
4742, 2

0.40

80,00

02535
0.0837
n.,

20,10
8,91

1324.4
1578.1
1648.9
2048.2

40,76
12,77
11.84

UNITOR!

MASS VELOCITY, LBS/SOFT/SEC = 25.87

INSILE DIAMETER, IMCHES = %.000

OUTSITE DIAMETER, INCHES = 5,790

LENGTH, FEET = 40,00
90,00 100,00 110,00
0.2799 0,3053 0.,3294
0.092? 0.1017 0,1108
3R4, 401, 18,
24,48 29,35 34,05
11.72 14,084 10,23
1334.4 1347.2 1757.3
1504.4 1590.2 159544
1654.4 16595 16464.3
206B.2 2068,2 204842
40.23 19.67 39.09
13,16 13,51 13.82
12,04 12,27 12,47

120,00

0.,3530
0,1197
435,

18,75
21,85

13672
1601,0
14690
2068.2

38,48
14,08
13,65




LENGTH

TOTAL RES TIME
NTD AVG RES TIME
LINEAR VELOCITY

PERCENT CONVERTER
N-FENT CONVERSION

FROCESS GAS TEMP
INNER WALL TEWF
OQUTER METAL TeEMF

SHELLSIDE TEMF

PRESSURE
HC PARTIAL PRESS
WGHTED AVG HCPF

UNITO NAPHTHA $40 SWAGED

DAYS ON STREAM
HYIROCARBON FEED, LEG/HR
DILUTION STEAM, LRS/HR
STEARNVHYDRUCARBON, {BAR

120,00

0.3530
0.1197
404.

387
21485

134?.2
1611.2
1662.7
2068.2

R
14.04

12445

n

130.00

0.3772
0.1293
420,

43,49
25,93

1375.5
1615.2
1666.5
2068.2

37.96
14,37
12.R3

con
COIL

0.0
7937.00
4762,20

0.40

140.00

0,4006
0.1390
436,

439.48
3017

1384.5
1620.1
1470.9
2048,2

37,41
14,60
13.00

JOFS

'UNINOR?

HAGS VELDCITY, LBS/SOFY/SEC = 24,01

INSIVE DIAMETER, INCHES = 5,190

QUISTDE DIAMETER, INCHES = 5,790

LENGTH, FEET = 40.00
150.00 140,00 170,00
0,423 0.4444 0.4653
0.1485 0.1570 0.1668
453, 472, 421,
"63.14 S97.69 62,09
34,56 3911 43,80
1394.0 1404,0 1414.3
1625.3 1630.8 163447
16757 1600,7 160442
2048.2 2060.2 2048.2
26,85 34.25 35,63
14.7¢ 14.93 15.02
13,15 13.29 13,41

180,00

0.4852
0.1755
Sit.

66436
48,618

1425.4
1643,0
1691.9
2068,2

34,94
15,06
13,51



e -
LENGTH
TOTAL RES TIME

WTD AVG RES TIME
LINEAR VELOCITY

FERCENT CONVERTED
N-FENT CONVERSION

FROCESS GAS TEWF
INNER WALL TEHF
OUTER METAL TEMWP

SHELLSIDE TEME

PRESSURL
HC PARTIAL PRESS
WGHTED AVG HCFP

UNITO NAFHTHA 340 SWAGED

FAYS ON STREAM
HYLROCARBON FEED, LBS/IR
DILUTIDN STEAM, LRS/HR
STEAM/HYDROCARBON, LB/LEK

180,00

0.48%52
0.1755
511,

686,34
48,61

1425.1
1643.1
14921
2048.2

34.98
15.04
13.51

190,00

0.5044
0.1839
532,

70,47

93,52

1436.4
164%.,7
1698.1
2060.2

34,20
15,06
13,60

[EO | I H 1]

con
COIL

'UNTDOR?

MAGS VELOCITY, LBS/SFT/8EC = 24,01

210,00

0.,5403
0.2003
579,

78,14
- 43,53

1441.0
16647
1711.7
2068,2

32,84
14,92
13,74

INSIDE DIAMETER, INCHES = 5,190
OUTSINE DIAMETER, IMCHES = 5,790
LENGTH, FEFT = 40,00
220,00 230,00
0.,5572 0.5733
0,2082 00,2160
606, 634,
81,69 84,92
60,53 73,45
1474, 4 14p8.8
1673.0 1682,1
1719.4 17274
2048,2 2068,2
32,05 31,22
14,78 14,58
13,79 13.82

240,00

0.,5847
0,2238
665,

87.99
78,24

1504.2
1691.9
1736.6
2068.2

30,34
14,34
13,684




LENGTH

TOTAL RES TIME
WTD AVG RES TIME
LINEAR VELOCITY

FERCENT CONVERTED
N-PENT CONVERSION

PROCESS GAS TEMWF
INNER WALL TEMP
OUTER METAL TEMP
SHELLSIDE TEW

PRESSURE
HC PARTIAL PRESS
WGHIED AVG HCPP

INIDG NAPHTHA 340 SWAGED
DAYS OH STREAM =
HYDROCARDUN FEED, LBS/IR =
BILUTION STEAM, LES/HR =
STEAWVHYURUCARDON, {B/LR =
240,00 240,50
0.5887 0.5901
0.2238 0.2246

24 352,

8.99 88.25
8.2 78.63
1504.2 1502.5
1504.2 1502.5
2068.3 2068.2
2068.2 2068.2
J0.34 30,33
14.34 14,35
13.84 13.84

COIL
CoIL
0.0
15874.00
5524,39
0.40
241.00

0.3915
0,

3% b

£2¢

> ® o

NEHDO

*UNIDOR!
5 0F 5
WASS VELOCITY, LBS/6OFT/SEC = 12,63
INSIDE DIAMETER, INCHES = 10,040
QUTSILE DIAMETER, INOHES = 10,540
LENGTH, FEET = 5,00
241,50 242,00 242,50
0,5929 0,5944 0.5958
0.2242 0.2270 0.2219
52, 2, 3152,
88,74 88,97 89,19
79,43 7981 B80.17
1499.2 1497.8 1496,3
1499.2 1497,0 1494,3
2068.2 2048.2 2048.2
2068.2 2048, 2 2068.2
30,32 30,32 20,31
14,37 14,38 14.39
13,85 13.85 13,85

245.00

0.6029
0.%325

53+

90,16
e1.81

1490.0
1470.0

20682
30,29

14,43
13.86
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APPENDIX II

COMPILATION CF FEED COMPOSITION, RADIANT

COIL, PROCESS AND YIELD DATA
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