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I 
I SUMMARY 

I 
Forty representative cases of ethane, propane, butane, gas mixtures and 

I naphtha pyrolysis cracking data were presented by Engineers India 

I 
Limited (EIL). The cracking data contained the furnace process flows, 

inlet and outlet conditions of temperature and pressure, coil 

I configurations and the anticipated conversion level of the hydrocarbon 

that is being processed. Fro~ this data, Stone & Webster (S&W) 

I developed yields and anticipated run lengths for each hydrocrabon -
I 

conversion level taking into consideration tht relevant furnace coil 

configuration and process conditions. 

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

I way that this report forms a ready reference. 

The detailed product distributions obtained for various hydrocarbons 

I and the run length of the coil achievable are analyzed to illustrate 

hc..·w various process parameters influence them. The compendium of 

I simulated data are then interpreted to provide enough information and 

I 
understanding to an engineer to optimize r~diant coil performance. 



I 
I 
I 
I 
I 

I 

I 

I 
I 

I 

' I 
I 

I 
I :, 

C/l 
[':I 
() 
..:i 
...... 
0 z 
_. 

c 



1 

J 

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 II of this report. 

The ability to predict cracking yields for a hydrocarbon is the most 

important step in selecting a radiant coil for an ethylene furnace. In 

particular, quantifying various componential yields obtainable from a 

hydrocarbon determinas 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 corr~sponding 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 allowaole pressure drop 

and the limiting t'.lbe metal temperature of the radiant coil. ~uch n.n 

length ?redictions are dependent on the cokin6 characteri3tics of the 

'1yctrl)carbon th.::it is being proc:essed. iTarious pt'ucess parameters that 

' 



I 
I 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 det~rmination of run lengths constitute 

three important steps of thermal cracking coil design and evaluation. 

The simulated data vf 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 h·;'drocarbons 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 converr ;n. This is due to the fact that the two 

parameters that influ~nce 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 cs+ and heavier yields (the detailed 

componential breakdown of which are difficult data to obtain) clearly 

indicate that their formation rate after 60% conversion levels 

accelerates at the expense of ethane and olefin formation. 7he 

ultimate ethylene yield (amount of ethylene produced per am.cunt of 

ethane cracked) deteriorates at high co~version levels. This is 

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



falls and the partial pressure of the products become greater. 

As the equilibrium is approached, the percentage reactant decomposing 

via alternate rout~s 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.S 

to 94. 5%. 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 O. 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 O. 2 weight percent. Thus, the influence of 

decreasing the hydrocarbon partial pressure becomes evident not only i~ 

the a.:iility to improve ethylene yi'?ld 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 co~tent in the feedstock produces higher 

quantities of propylene, which is well known to inhibit the ethane 

conversion in the mixture. As can be seen in Case 27, to achieve a 58~ 

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 it: the feedstock 

mixtures produces a relatively high quantity of hydrogen from the 

ethane decomposition, which will accelerate the decomposition of 

propylene (derived from propane) to et~ylene 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, tne 

combined yield~ corresponding to the conversion levels do not indicate 

substantial synergisric effects. 

When light 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 

m:ually 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 ia a mixture of c4 to cl2 hydrocarbons. 

Substantial yields of the constituent of interest for predicting 

conversion will result from the decomposition of one of the other 

components. 

A funct:!.on 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 ~oils. Its main advan~age is 
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that it recognizes and incorporates both time and temperature in a way 

that is consistent with the kinetics. The kinetic severity function, 

KSF, is defined by the relationship (lb): 

KSF = f kde = ln [l/(1-~)] ••• eqn.l. 

where: 

k = reaction velocity constant for the 

-1 
disa,pearance of n-pentane, sec 

e a residence time, sec 

d
5 

= fractional conversion of n-pentane 

The value of KSF as determined by eqn. l rP.quires reaction velocity 

constar.ts for various temperatures for n-pentane. To obviate this and 

to make the KSF function u~eful 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. 

KSF-A • ln [l/(1-i~)J • ln Cl 
J c2 

. -
naphthas e~ployed as pyrolysis 

•.. eqn. 2 . 

feeds tocks 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 ir. the feed and the effluent gives a measure of 

&everity of cracking. 
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The spectrum of products from naphtha pyrolysis is depenclent upon the 

composition of the feedstock and the severity (KSF-A) level at "'"hich 

pyrolysis is carried out. 

Table 2.5 compiles yiP.lds 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 obserTed 

by varying the dilution steam from 0. S to O. 6 kg/kg of naphtha feed; 

other process conditions remain the same. The contributions for the 

increase in the C 
4 
+ lighter components are essentially due to the 

decrease in the hydrocarbon partial pressure which has accelerated the 

decomposition of c
5

, c
6
-c

8 
non-aromatics in the naphtha feed. 

2.2 Process and Tube Metal Temperature P~ofiles 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 indicates 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 operatin~ furnace 

establishing this tubes kin temperature profile is an important step. 

Because this provides a measure of length of time that it can be 

operated safely befo=e 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 &et coil outlet temperature or required conversion 

level. 

Figures 2.2 and 2.3 ?re temperature profiles for propane and naphtha 

cases. All these temperature profiles are obtained 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 50% coil length 
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however, there is a step increase in the tube metal temperature due to 

the die.meter 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 cnked 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 increase 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 r..o coke here. This is 

because the t.otal heat input to the coil must be maintained constant 

between clean and coked conditions; in th~ coked condition, there is 

the additional thermal resistance of the coke ptesent; 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 a~e: 

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 mlt:al 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. Fvr run length prediction a maximum allowable tube metal 

0 temperature of 1,065 C is assumed. 

Table 2.6 compiles the data for predicted run length for ethane 

cracking. \.:ith increasing conversion level, the run length 

deteriorates at 60% conversion level increasing dilution steam and 



lowering tre hydrocarbon partial pressure (compare Cases 6 and 8) 

increases the run length. Decreasing the hea~ 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 propane cracking. 

The combined effect of decreasing the hydrocarbon partial pressure on 

the heat flux and mass velocity is quite evident from comparing Case 11 

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 

pr~cursors away from tube surf ace 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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Case No. 

Convcr11ion, % 

Components, Wt % 

"2 
c11

4 
c2 11 2 

C2114 

c2111i 

c.111
4 

CJ 116 

C3118 

C41~ 

C4118 

c
4
s 

cs+ 
Benzene 

Toluene 

EIHXYtSTY 

c6-c:8 NONA 

c
9
-2o0 C 

~ ue J 01 l 

CIT, ° C 

COT, o C: 

MT. HCC 

S/tlC:, kg/kg 

- -

4 

33.29 

I. 98 

I. 69 

0.04 

28.93 

65. 15 

0.01 

l. 07 

0.14 

0.18 

0.10 

o. 35 

0.19 

0.10 

0.02 

0.01 

o.oo 
o.oo 
0.04 

620 

808 

0.61 

0.10 

- -

3 

JJ.93 

2.01 

I. 81 

o. ()) 
29.36 

64.56 

(J. 01 

1.07 

(). 14 

0.16 

I•. IO 

o. JS 

0. 20 

0.11 

0.02 

0.01 

o.uo 
0,011 

0.05 

620 

80H 

o. 76 

o. rn 

~ 

- - - -
TAll!.E 2.1 

PREOICTF.D F.TllANE CRACKING YIE!.DS 

5 

50.46 

'.LOO 

3,05 

o. 13 

42. 15 

48.49 

0.02 

1.08 

0.15 

0.61 

o. 14 

0,J4 

0.35 

0.28 

0.05 

O. OJ 

o.oo 
0.01 

o. 12 

680 

H'l'J 

0.66 

0.1.0 

2 

50.55 

2.97 

3. 11 

0.13 

41. 95 

4R. 54 

o. 02 

I. 16 

0.15 

0.62 

0.14 

o. 34 

o. 36 

o. 30 

o.os 
o. 03 

o.oo 
0.01 

O. I J 

594 

IHd 

O.f>H 

o. 10 

6 

59.21 

3.47 

4.78 

0.21 

4 7. 84 

39. 28 

0.01 

I. 26 

o. 13 

0.99 

U. I 7 

0.29 

o. 50 

o. 80 

o. to 

0.05 

0.00 

0.02 

0.28 

li80 

852 

0.65 

o. 40 

- --

8 

60.28 

l.52 

4.40 

0.23 

48.31 

39.07 

0.03 

I. 27 

0.13 

1.05 

0.17 

0.29 

0.49 

0.59 

0.10 

0. 05 

o.oo 
0.02 

0.27 

600 

829 

0.'>I 

0.111 

60.86 

1.50 

5. 14 

0.22 

48.24 

38. 19 

0.03 

I. 32 

0.13 

1.04 

0.18 

o. 28 

0. 52 

0.69 

O. l 2 

0.06 

o.oo 
o.o~ 

0.32 

591, 

H~O 

O.nli 

o. ·1n 

- -

9 

65.48 

3. 73 

7.06 

0.28 

49.56 

33.81 

0.03 

I. 42 

0.16 

I. 28 

0.19 

o. '}t, 
0. S'l 

0.'l5 

0. 16 

0. 07 

o.rio 
0.03 

o. 14 

fi70 

827 

O.h2 

n. ·w 

-

7 

70.~4 

4.00 

7. 36 

0.41 

51. 'l2 

2'l.'>4 

0.0'> 

I. 41 

0.10 

l. fiY 

O.;>O 

o. 20 

O.t>5 

I. 4 J 

o. 24 

0.10 

o. no 
0.04 

0.1.6 

6~0 

8f1/.f 

(). '> ., 

o. Ill 



TABLF. 2.2 

PRF.n!C1'ED PROPANF. CRACKING Yit:l.OS 

Cas" No. 14 I 5 12 I J II 16 10 

Converslo11, % 1'.10.49 8t>.84 90.58 9). 4 7 94.07 94. 19 94. 116 

Components, wt % 

ll 2 I. 27 I. 22 I. 4 7 I. 21 I. 45 I. 50 I.! 2 

014 19.12 21. 39 22.93 25.83 24.96 24.74 26,84 

c 1H2 0.23 0.28 0.43 0,29 o.~o o. :i5 0.33 

C2H4 29.67 32.17 35.95 35.03 37.44 37.97 35.66 

C:.'Hb 4.44 5. 13 5.46 7. 12 5.99 5.61 6.81 

l'.}1 4 o. 11 o. 14 0.36 o. 14 0.42 0.48 0.20 

c }lb 19.06 17.75 15.01 13. 34 12.67 12.63 12. 19 

{: 111 11 19.33 13.04 9. IJ 6,49 5.82 5.79 4.85 

('.4 116 0.95 I. 20 I. 95 I. 25 2.21 2.38 l. 50 

C41l8 0.% I. 0) 0.93 0.91 u.88 0.87 0,89 

c s 
1, 

0.02 0,02 0.03 0.03 0.03 0.0) 0.03 

c + ,, I. 31 I. St. I. 52 I. 5 7 I. 36 I. 55 l. 62 

benzene I. 99 2.86 2.76 3.83 3.48 3,38 4.51 

'Juluen~ 0.49 0.68 0.61 0,88 o. 7t. o. 71 I. 0 I 

rn+XY+STY o. 24 o. 33 0.36 o. 40 "· t.3 o.t.3 0.1, 7 

C
0
-c

8 
NONA 0.00 0,00 0,00 o.oo 0.00 0,00 o.oo 

C -lilO C 
'I 

o.oe 0.11 0.09 o. 12 O, J J 0.10 o. 14 

h1"1 lll l (J, 75 I. I I 1.02 I. ~4 I. 32 I. 26 I. 82 

CIT, ° C 600 600 600 fi?O bOO 640 620 

COT, o C 181 197 821 lll'l 1n8 8114 8'1~ 

RT. St-'C 1.06 I. 11 0.83 ll,l!O 0.82 0,50 o. 7'1 

S/ttt:, kg/k~ 0.10 ll. )2~ 0.40 o. ·w 0.40 0,10 o. JO 

JI 



TABLE 2.3 

PREDICTED E/P MIXTURE CRACKI~G YIELDS 

Case No. 26 19 25 27 

E/P Mix, wt/r.;t 91/9 70/30 62/38 50/50 

Conv~rsion, % 

Propane 91. 3 89.4 90.5 91.8 

Ethane 64.0 61.0 62.6 57.5 

Components, Wt % 

Hz 3.48 2.91 2.75 2.59 

CH4 7.89 12.65 15.84 14. 25 

C2H2 0.29 0.34 0.38 0. 44 

C2H4 48.72 45.55 45.2 43.35 

C2H6 32.71 26.89 23.29 21.26 

C3H9 0.07 0.16 0.20 o. 29 

C3H6 2.01 4.32 4.19 7. 63 

C3H8 0.36 1. 45 1. 01 4.10 

C4H6 1.33 1.52 1. 71 1. 83 

C4H8 0.23 0.37 0.39 0.52 

c4s 0.24 0.20 0.18 0. 16 

css 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 

ElHXY+STY 0.10 0.18 0.24 0.21 

c6-c8 NONA 0.00 o.oo o.oo o.oo 
c9-200 c 0.03 0.05 0.07 0.05 

Fuel Oil 0.15 0.65 0.93 0.55 

CIT ° C 620 620 620 620 

COT o C 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. 30 



TABLE 2.4 

PREDICTED n-BUTA~E AKD n&i BUTA~E MIXTCRE CRACKING YIELDS 

Case No. 17 30 

n/i butane mix, wt % 100/0 80/20 

Conversion n-b, % 95.2 93.7 

Coo.ponents, wt % 

H2 0.8 l. 0 

CH4 
21.64 20. 32 

C2H4 0.28 0.45 

C2H4 37.04 33.54 

C2H6 7.03 4.86 

C3H4 0.11 0.45 

C3H6 16.31 17.82 

C3H8 0.25 o. 11 

C4H6 1. 50 2. 77 

C4H8 1. 82 4. 32 

c4s 4.69 6. 05 

c5s 1. 79 l. 99 

Benzene 3.70 3.22 

Toluene 0.91 0.94 

EB+XY+STY 0.40 0. so 

C -C NONA o.oo 0.00 
6 8 

c9-200 c 0. 17 0.21 

Fuel Oil 1. 56 l. 45 

CIT, 0 c 650 600 

COT, 0 c 793 8104 

RT, sec 1. 54 l'. 07 

S/HC, kg/kg 0.4 a. 50 



TABLE 2. 5 

PREDICTED NAPHTHA CRACKING YIELDS 

Case No. 35 36 37 

Severity, KSF 2.57 2.65 2.66 

I Components, wt % 

l 
H2 0.84 0.86 0.88 

CH4 
14.43 14.47 14.52 

C2H2 
0.44 0.46 0.49 

C2H4 25.44 25.94 26.38 

I C2H6 4.04 3. 96 3.89 

I 
C3H4 0.49 0.54 0.58 

C3H6 15.20 15.09 14.98 

' 
C3H8 0.54 0.53 0.52 

C4H6 4.60 4.65 4.68 

I C4H8 

I 
c4s 5.07 5.01 4.94 

c5s 4.74 4. 72 4.69 

' 
Benzene 6.76 6. 77 6.79 

Toluene 4.35 4.35 4.35 

I BC+XY+STY 3.04 3.02 2.98 

I 
CG-C8NONA 3.78 3.58 3.33 

C9-200C 2. 11 2.04 1. 98 

I Fuel Oil 4. 13 4.01 4.02 

I CIT, 
0 c 585 585 585 

COT, 0 c 810 810 810 

I 
RT, sec 0.65 0.67 0.67 

I S/HC, kg/kg 0.5 0.55 0.60 



TABLE 2.6 

RUN LENGTH PREDICTIONS 

ETltANE CRACKING 

Case No. 4 ] 5 2 6 8 1 9 7 

Conversion. % J).JO 33. 90 51).50 50.60 59.20 60.30 60.90 65.50 70.40 

HCPP, kg/cm2A I. 42 1. 4 7 l. 24 I. 'iJ I. JO l. ':i5 l. 56 I. 55 l.41 

Steam lllL, kg/kg o. 30 o. 30 0.40 O.JO 0.40 0.30 o. JO 0.10 0.30 

, 
Heat Flux, kcal/m-sec 

l 11 let 16.66 16.95 17.02 18.59 19.48 25.29 21. 14 I 9. 17 28.16 

Outlet 10.02 10.34 I l .':i8 11. 41 13.34 17.00 12.75 \4. 15 lR.R'i 
2 

Mass Vel., kg/m sec 5.35 5.33 4.04 3.20 4.04 3.57 3.20 l. 9'i J.81 

Operating Clean Maximum 

TMT, o C 873 877 919 918 94.5 987 947 997 I ,02J 

Predicted RunlrnRths, 

Oays IOo+ 100+ 100+ 100+ 64 4S 49 51, 39 



TABLE 2.7 

RUN LENGTH PREDICTIONS 

l'KOPANE CRACKING 

Case No. 14 15 12 13 II 16 10 

Conversion, % 80.5 86.8 90.6 9).5 94.1 94.02 95.0 

ltCPP, kghm 2 
a I. 79 1.80 I. 39 I. 73 1.40 I. 56 I. 57 

Steam Oil, kg/kg 0.)0 o. 325 0.40 o. 30 0.40 0. 30 0. 30 

Heat Flux, kcal/m2sec 

Inlet 13.94 13.98 16.02 20.95 16. 70 16.76 21.59 

Outlet 8.28 7.80 8.78 IJ.05 8.81 15.33 13.22 

Mass Vel., kg/m2sec 3.63 ).Id 3.63 5.67 3.63 3.00 5.67 

Maximum Clean 

TMT, o C 852 861 895 915 910 979 921, 

Predicted Rt.'1length, !lays 100+ 100+ 100+ 48.40 100+ 35.60 57.80 



TABLE 2.1:1 

RUN LENGTH PREDICTIONS 

NAPHTHA CRACKING 

Case No. 35 36 37 

Naphtha Conversion, % 90.74 91.38 91.52 

HCPP, kg/cm 2 1. 12 1.07 1.02 a 

Steam DIL, kg/kg 0.50 0.55 0.60 

Heat Flux, 2 kcal/m sec 

Inlet 26.45 24.48 23.55 

Outlet 16.90 15.19 14.38 

Mass Vel., 2 kg/m sec 3.57 3.32 3.24 

lb/sq ft sec 17.41 16.19 15.79 

Maximum Clean 

TMT, o C 968 961 957 

Predicted ~unlength, 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 operating 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 is 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 l psi but would increase the dilution steam generation by 16.7%. 

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. ( 2) 

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

olefin production, the hydrocarbon partial pressure and residence time 

should be minimized. For a more rigorous design evaluation of the 



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 manner 

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: 

RL • 
T -T max clean 

At/day ... eqn 4. 



Where T is the maximum allowable tube skin temperature (set by the max 

choice of tube material) of radiant coil, T 1 is the tube skin 
c ean 

temperature at clean cor.ditions, and ~ t/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 surf ace 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 days the 

ovtrall heat transfer coefficient can be written as: 

1 - . 
u 

1 x r 
hi+ k + c 

••• eqn 5. 

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

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 consta~t 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 



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: 

~re _ f (conversion or KSF) a (HCPP) b (heat flux) c (G) d 
day 

••• eqn 6. 

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

in tube skin temperature per day is calculated from: 

6t/day • (LE.£) x heat flux 

day ••• eqn 7. 

This would enable one to predict the run length as indicatal 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 

operatin~ 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 temperatur~ 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. 
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Case 

"2 
CH4 
C2H2 

C2H4 

C2H6 

C3H4 

C3H6 

C3H8 

C4H6 

C4H8 
c4s 

c5s 
B 

T 

XY+EB+ST 

C -C NONA 6 8 
c9-200° c 

F.O. 

2 

2.97 

3.11 

0.13 

41.95 

48.54 

0.02 

1.16 

0.15 

0.62 

1. 36 

TABLE 3.1 

COMPARISON OF YIELD DATA 

SIMULATED VERSUS PLANT 

ETHANE PROPANE NAPHTHA 

Plant 12 Plant 34 Plant 

2.94 l.47 1. 20 0.79 0.87 

2.75 22.93 24.00 13.66 13.95 

0.13 0.43 0.40 0.39 0.34 

41.13 35.95 34.50 24.56 24.90 

48.55 5.46 5.80 3.95 4.30 

0.36 0.45 

1.42 15.01 14.70 15.31 15.45 

0.13 9.13 9.30 0.55 0.58 

0.76 1. 95 1.50 4.57 3.87 

0.93 1.10 5.31 5.25 

0.03 1.10 5.31 0.82 

4.49 4.50 

1. 39 5.69 7.50 

4.55 4.20 

6.36 7.0 4.16 l. 95 

4. 10 3.30 

3 .10 4.35 

2.60 2.60 
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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 influen=e of 

process parameters on the yield and run length can be easily 

interpreted. 

By understanrling 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. 
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APPENDIX I 

COMPUTER SIMULATION OF RADIANT COIL 

1.1 Ethane Cracking 

I.2 Propane Cracking 

I.3 Ethane/Propane Mixture Cracking 

I.4 n-Butane and Mixed Butane Cracking 

I.5 Ethane, Propane and Mixed Butane Cracking 

I.6 Naphtha Cracking 





11-19-85 UNIDO/EIL - ETHANE CRACt<ItlG 10.l/COTI CASE 1 •lJHIOOl' 

COIL 1 OF 5 

DAYS OH STREAtl = o.o HASS VELOCITY. LBS/SQFT/SEC • 17.28 
HYDROCARBON FEED• LBS/HR = 1141.00 ItlSIDE DIAtlETER, ItlCHES • J.470 

OILUTiotl STEAll, LBS/HR = 941.00 OUTSIDE DIAHETERt INCHES = 4.170 
STEAIVHYOROCARBOH, LB/LB = 0.30 LENGTll, FEET : 60.00 

LENGTH 0.0 10.00 20.llO 30.00 40.00 50.00 60.00 

TOTAL RES TillE 0.0 0.0179 0.0736 0.1071t 0. 1197 0 .1706 0.2005 
HTO AVG RES T IllE 0.0 0.0155 0.0218 0.0258 0.0297 0.0148 0.01114 

LINEAR VELOCITY 255. 272. 266. 103. 317. 329. Jiil. 

PERCENT COtlVERTED 0.00 0.01 0.08 0.32 0.95 2.n 4.21 
tl-Pl:.llT COUVERSIOtl 0.00 0.19 1.01 l.56 9 .6'• 20.38 14.45 

PROCESS GAS TEltP 1101.0 1187.8 1266.0 lll4.5 119".8 1432. 0 1458.7 
ItltlER HALL TEllP 1410.4 1480.6 1528.0 1570.l 1605.l 1611.0 164 7. 2 

OUTER llETAL TEllP 1499.0 1544.4 1587.l 1625.2 1656.3 1678.8 1693.0 
SHELLSIOE HllP 1999.8 1999.8 1999.8 1999.·8 1999.8 1999.8 1999.8 

PRESSURE 43.72 41.28 42.82 42.14 41. 61• 41.Jl 40.80 
ltC PARTIAL PRESS 29.09 28.80 28.50 28.19 27.69 27.62 27 .36 

HGHlEO l\VG HCPP 29.09 28.69 28.65 20.19 26. ll 27.90 27.70 



.. 
11-19-85 UHIDO/EIL - ETHANE CRACKING (0.l/COTI CASE 1 •lJNIDOl' 

COIL 2 OF 5 

DAYS ON STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC c 17.28 
HYDROCARBON FEED, LBS/HR : 3143.00 ItlSIOE OIAllETER, INCHES = 1.•no 

DILUTION STEAH, LBS/ltR = 94].00 OUTSIDE Dit.llETER, INCHES : 4.170 
STEAIVHYDROCARBON, LB/LB ~ 0.30 LEtlGTH, FEET : 60.00 

LENGTH 60.00 70.00 80.00 90.00 100.00 110.00 120.00 

TOTAL RES TIHE 0.2005 0.229" 0.2574 0.2846 0.3110 0.3366 0.3614 
HTD AVG RES TillE o.01n4 0.0496 0.0590 0.0691 0.0796 0.0902 0.1007 

LINEAR VELOCITY ]41. 352. 362. 371. 384. 396. 408. 

PERCENT CONVERTED 4.21 6.79 9.67 12. 71 15.81 18.93 22.05 
H-PEHT CONVERSION 34.45 48.95 61.68 71.89 79.70 85.5] 89.79 

PROCESS GAS TEUP 1458.7 1'174. 7 1484.5 1491.] 1496.6 1501.6 1506.3 
ltltlER HALL TEllP 1647.] 1656.5 1661. 7 1665.0 1667.4 1669.5 1671.S 

:JUTER •IETAL TEllP 1693.l 1701.l 1705.6 1708.5 1710.6 1712.5 1714.] 
SllELI SIDE TEllP 1999.8 1999.8 1999.6 1999.8 1999.8 1999.8 1999.6 

PRESSURE 40.80 110.21 39.72 39.16 ]8.58 37.98 37.36 
HC PARTIAL PRESS 27.38 27.16 26.94 26.70 26.•15 26.18 25.69 

HGHTED AVG liCPP 27.70 27.53 27.39 27.25 27.11 26.98 26.85 



- - - - -
11-19-85 ~100/EIL - ETHANE CRACKING (0.3/COT) CASE l 'UIUDOl' 

COIL 3 OF 5 

DAYS OH STREAtl : 0.0 HASS VELOCITYt LBS/SQFT/SEC a 15.62 
HYDROCARBON FEED, LBS/HR : 3141.00 INSIDE DIAttETER. rncHES = 3.650 

DILUTION STEAU, LBS/HR = 943.00 OUTSIDE 0 lAltETER, IllCHES : 4.170 
STEAtVHYOROCARDotf, LB/LB = 0.10 LUIGTll, FEET : 60.00 

LENGTH 120.00 ll0.00 140.00 150.00 160.00 170.00 180.00 

TOTAL RES TIHE 0.3614 0.3882 0.4142 0.4395 0.4641 0.4880 0.5111 
HTO AVG RES TIHE 0.1007 0.1126 0.1247 0.1365 0.1479 0.1590 0.1696 

LINEAR VELOCITY 369. 379. 389. 1100. 412. 424. 1137. 

PERCENT COtlVERTEO 22.05 25.39 28.61 31. 76 34.67 17.94 40.98 
- - - - N-PENT CONVERSION 89.79 93.08 95.32 96.86 97.92 98.64 99.12 

PROCESS GAS TEliP 1506.3 1501.8 1511. 0 1515.l 1519.6 1524.11 1529.5 
INNER HALL TEttP 1679.9 1679.7 1680.8 1682.4 l681f.5 1686.7 1689.l 

OUTER ttElAL THtP 1711.l 1711. l 1712.0 1713.6 1715.5 1717.5 1719.7 
SHELLSIDE TEltP 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 

PRESSURE 37.]6 16.88 36.37 35.85 35.32 34.76 34.19 
HC PARTIAL PRESS 25.89 25.70 25.47 25.21 24.97 24.69 24.39 

HGHTEO AVG HCPP 26.85 26.71 26.58 26.46 26.33 26.21 26.09 

... 



- - - - - -
11-19-85 ~IDO/EIL - ETHANE CRACHING C0.3/COTI CASE l •utnD01 • 

COIL 4 OF 5 

DAYS 00 STREAH : o.o HASS VELOCITY, LBS/SOFT/SEC a 15.•2 
HYDROCARBOtt FEED, LBS/HR = 3143. 00 INSIDE DIAllETER, lllCHES : J.650 

DILUTIOtl STEAll, LBS/HR = 943.00 OUTSIDE DIAllETER, ItlCHES : 4.170 
STEAll/HYDROCARBOtl, LB/LB : 0. 30 LEtlGTH, FEET :r 60.00 

LENGTH 180.00 190.00 200.00 210.00 220.00 230.00 2qo,oo 

TOTt.L RES TitlE 0.5111 0.5338 0.5556 0.5768 0.5973 0.6170 0.6362 
HTO AVG RES TltlE 0.1696 0.1799 0.1697 0.1992 0.2003 0.2170 0.2253 

LINEAR VELOCITY 437. q5i, 465. 480. 1196. 514. 532. 

PERCENT COttVERTED qo.98 lt3.98 46.95 49.88 52.76 5s.•o 58.39 
N-PEtff COIB/ERSION 99.12 99,q4 99.65 99.79 99.87 99.92 99.96 

PROCESS GAS TEtlP 1529.5 1534.7 15'l0.l lS,.5.7 1551.5 1557.5 1563. 7 
INNER HALL TEllP 1689.2 1691.8 l69q,5 1697.5 1700.7 11oq.o 1707.6 

OUTER HETAL TEUP 1719.8 1722.2 112q. 7 1727.q 1730.3 1733.4 1736. 7 
SHELLSIOE THIP 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 

PRESSURE JQ.19 lJ.60 32.99 J2.l6 ll. 70 Jl.02 30.12 
HC PARTIAL PRESS 214.39 2'l.07 23.13 23.36 22.97 22.56 22.12 

HGHTED AVG HCPP 26.09 25.96 25.81 25.69 25.55 25.41 25.26 

ti 



11-19-85 UHIDO/EIL - ETHAHE CRACKIHG 10.l/COTI CASE 1 'lJHIDOl' 

COIL 5 OF 5 

DAYS Otl STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC : 6.50 
HYDROCARBON FEED, LBS/HR : 6284.00 IUSIOE DIAllETER, IHCHES = 8.000 

DILUTION STEAH, LBS/HR = 1666.00 OUTSIDE OI~tETER, INCHES : 8.750 
STEAll/HYDROCARBON, LB/LB = 0.30 LEtlGTlt, FEET = 5.00 

LEHGTH 240.00 2110.50 241.00 2111.50 242.00 242.50 245.00 

TOTAL RES TIHE 0.6162 0.61811 0.61107 0.6410 0.6451 0.61H5 0.6590 
HTO AVG RES TntE 0.2253 0.2;?64 0.2275 0.2287 0.2300 0.2311 0.2186 

LINEAR VELOCITY 220. 220. 220. zzo. 219. 219. 218. 

PERCENT CotfVERlEO 58.19 58. 71 59.01 59.29 59.55 59.80 60.86 
N-PENT COtlVERSION 99.96 99.96 99.96 99.96 99.97 99.97 99.97 

PROCESS GAS TEt .. 1563. 7 1558.7 1551.7 15119.11 1545.11 151fl.5 1525.0 
INNER HAL l TEltP 1561.7 1558.7 1551.7 1549.4 1545.'t 1541.5 1525.0 

OUTER HETAL TlltP 1999.8 1999.9 1999.9 1999.8 1999.9 1999.8 1999.9 -SllELLSIOE TEllP 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 1999.8 

PRESSURE 10.32 10.32 10.ll 10.31 10.ll 10.Jl 10.30 
HC PARTIAL PRESS 22.lZ 22.13 22.14 22. lit 22 .15 22.15 22.18 -HGIHEO AVG HCPP 25.26 25.25 25.21 25.2;.? 25.20 25.19 25.llf 

-



- - -
10-24-85 ltiIDO/EIL - ETHANE CRACHING CO.l/50.lCOH) CASE 2 1 UNID02 1 

COIL l OF 5 

DAYS OH STREAH : 0.0 ttASS VELOCITY, LBSISQFT/SEC • 17.H 
HYDROCARBOtt FEED, LBS/HR : 3141.00 IUSIDE DIAtlETER, INCHES a J.•no 

DILUTION STEAll, LBS/HR : 9'43.00 OUTSIDE DIAltETER, INCHES : tf.170 
STEAtVHYDROCARBON, LO/LB : 0.10 LEtlGTH, FEET : 60.00 

LE HG TH o.o 10.00 20.00 30.00 40.00 50.00 60.00 

TOTAL RES TIHE o.o 0. 0]77 0. 07ll 0.1073 0. ll9it 0.1710 0.2011 
HTD AVG RES TlltE o.o 0.0159 0.0229 0.0274 0. 0114 0.0359 0.0416 

Lil'fEAR VELOCITY 258. 213. 288. 301. 314. 326. 337. 

PERCENT CONVERTED 0.00 0.01 0.06 0.22 0.62 l.4q 2.79 
H-PEtH COtiVERSIOti 0.00 0.17 0.79 2.55 6.61 ltt.oq 211. 77 

PROCESS GAS TEllP 1101.0 1171.5 1246.9 1]08.6 1361.2 11102.8 2qJ2,6 
ltltlClf HALL HttP 1390.0 lltl6.2 1479.8 1519.l 1552.9 1579.6 1598.7 

OUTER tlETAL TEltP 11150.l 11192.5 1512.1 1567.7 1596.0 1621.8 1636.7 
SHELLSIOE TEllP 1927.8 1927.8 1927.6 1927.8 1927.6 1927.8 1927.8 

PRESSURE 43.28 42.84 42.38 111.91 41.41 40.91 qo,n 
HC PARTIAL PRESS 26.80 28.51 28.20 27.89 27.59 27.29 27.00 -

HGHTEO AVG HCPP 28.80 28.60 26.37 28.11 27.85 27.60 27.37 

ltE 



- -
10-zq-es UHIDOIEll - ETHANE CRACHIHG (0.JIS0.3CON) CASE 2 'Util002' 

COIL 2 OF S 

DAYS OH STREAH :: 0.0 •tASS VELOCITY, LBS/SQFT/SEC • 17.28 
HYOROCARBOU FEED, LBSIHR :: :U4J.OO IttSIDE DIAllElER, INCHES :: 3.470 

OILUTiott STEAll, LBS/HR :: 91n.oo OUTSIDE OIAllETER, ItlCHES 11 4.170 
STEAlllHYOROCARBQH, LB/LB :: 0.30 LEUGTH, FEET : 60.00 

LENGTit 60.00 70.00 80.00 90.00 100.00 110.00 120.00 

TOTAL RES TIHE 0.2011 0.2303 0.2587 0.2664 0. 3133 O.J396 0.3651 
liTO AVG RES THIE 0.0416 0.0487 0. 0511 0.0664 0.0764 r.0867 0.0972 

LINEAR VELOCITY J37. J47. 357. ]66. 376. 386. 397. 

PERCEtfT COttVERTEO 2.79 4.61f 6.86 9.JO 11.66 1ci.q4 17.09 
N-PEIH COttVERSION 24. 71 J7.Z8 49.6l 60.57 69.65 76.91 82.60 

PROCESS GAS TEHP 1432.6 1452.4 1464.9 11173.1 1479.0 1483.7 1487.9 
ItltlfR HALL TEllP 1598.8 1611.0 1618.5 1623.l 1626.2 1628.6 1630.6 

OUTER HETAL TEltP 1638.8 1649.S 1656.l 1660.2 1662.9 1665.0 1666.8 
StlELLSIOE TEHP 1927.8 1927.8 1927.6 1927.8 1927.6 1927.6 1927.8 

PRESSURE 40.39 ]9.86 39.32 38.76 J8.20 37.61 37.01 
HC PARTIAL PRESS 27.00 26.H 26.46 26.19 25.92 25.62 25.31 
l~GllTED AVG HCPP :?7.37 27.16 26.97 26.80 26.64 26.118 26.]2 

-

-
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lo-zq-85 UHIDO/EIL - ETHANE CRACKING 10.1/50.]CD!i) CASE 2 'UtlID02' 

COIL 3 OF 5 

DAYS ON STREAH : 0.0 HASS VELOCITY, LBS/SQFT/SEC : 15.62 
HYDROCARBOtt FEED, LBS/HR : 3141. 00 INSIDE DIAllETER, INCHES : 3.650 

DILUTION STEAll, LBS/HR : 941.00 OUTSIDE DIAMETER, INCHES : 4.170 
STEAtVHYDROCARBON, LB/LB : 0.10 LEUGTH, FEET : 60.00 

LENGTH 120.00 130.00 140.00 150.00 160.00 170.00 180.00 

TOTAL RES TittE 0.1651 0.1927 0.IH97 0.111160 0.4717 0.4967 0.5211 
HTD AVG RES TIHE 0 .0972 0.1092 0.12111 0.1116 0.11155 0 .1571 0.1681 

LINEAR VELOCITY 158. 366. 175. 3811. 394. 404. 1115. 

PERC£HT CONVERTED 17.09 19.92 22.67 25.17 28.0l 30.66 :n.u 
N-PEUT COtlVERSIOH 82.60 87.10 90.74 9J 27 95.14 96.52 97.53 

PROCESS GAS TEttP 11187.9 lq89.0 1491.lt 1494.6 1498.0 1501.8 1505.7 
HINER HALL TEtlP 1617.7 1617.6 1638.3 1639.6 1641.2 1642.9 1644.9 

OUTER tlETAL TEllP 16611.2 1664.1 1664.8 1666.0 1667.5 1669.l 1670.9 
'iHELLSIDE TEllP 1927.8 1927.8 1927.8 1927.8 1927.8 1927.8 1927.8 

PRESSURE 17.01 16.54 36.06 35.56 35.05 14.52 33.98 
HC PARTIAL PRESS 25.Jl 25.10 211.66 24.61 24.lS 24.07 23.71 -

HGUTED AVG HCPP 26.32 26.16 26.02 25.68 25. 7'• 25.61 25.48 

-



- - - - - - - - - - - - -
l0-2q-85 l.liIDO/EIL - ETHANE CRACHIHG l0.3/50.lCON> CASE 2 'UNI002' 

COIL 4 OF 5 

DAYS ON STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC • 15.62 
HYOROCARBOH FEE01 LBS/HR : 1141.00 IllSIOE DIAllETER I INCHES ,. 3.650 

DILUTION STEAH1 LBS/HR = ~UIJ .00 OUTSIDE DIAllETER 1 INCltES :s 4.170 
STEAIVHYOROCARBOtf, LB/LB .:. 0.30 LEllGTH, FEET : 60.00 

LENGnt 180.00 190.00 200.00 210.00 220.00 no.oo 21f0.00 

TOTAL RES HHE 0.5211 o.5qq9 0.5681 0.5906 0. 6125 0.6338 0.6541f 
HTO AVG RES TIME 0.1681 0.1792 0.1896 0.2000 0.2098 0.2193 0.2281f 

LINEAR VELOCITY 415. 426. lf38. qso. q43. lf77. q92. 

PERCENT CONVERTED 33.26 15.84 38.40 40.92 "3.42 45.89 48.33 
N-PENT CONVERSION 97.5] 98.26 98.76 99.16 99.42 99.61 99.74 

PROCESS GAS TEllP 1505.7 1509.7 1511.8 1518.l 1522.5 1527.0 1511. 7 
IllNER HALL TE.llP 1641f.9 1646.9 1649.0 1651.l 1651.7 1656.2 1658.8 

OUTER HETAL TEllP 1670.9 1672.7 16 7Cj. 7 1676.8 1679.0 1681.3 U8l.7 
SllELLSIDE UllP 1927.8 1927.8 1927.8 1927.8 1927.8 1927.8 1927.8 

PRESSURE 33.'18 33.42 32.85 12.26 11.65 11.02 30.37 
HC PARTIAL PRESS 21 . .'1 23.46 23.l'f 22.80 22.'fl 22.06 21.66 -

HGHTED AVG t!CPP 25.48 25.34 25.21 25.07 24.93 24.78 2't.63 

-

-



- - - - - - - - - -
l0-2q-e5 UHIDO/EIL - ETHANE CRACHING CO.llSO.lCON) CASE 2 •lJHID02• 

COIL 5 OF 5 

DAYS ON STREAtt :: o.o HASS VELOCITY. lBSISQfTISEC :: 6.50 
HYDROCARBotl FEED• LBS/HR :: 6284.00 INSIDE DIAHETER. INCHES : 8.000 

DILUTION STEAtt. LBS/HR :: 1066.00 OUTSIDE DIAllETER, ItlCHF.S : 8.750 
STEAtVHYDROCARBON, LBILB = O.lO LENGTH, FEEr :: 5.00 

LENGTH 240.00 240.50 241.00 2ttl. 50 242.00 2tt2.50 245.00 

TOTAL RES THIE 0.6541l 0.6569 0.6593 0.6618 0.6642 0.6667 0.6790 llTD AVG RES THIE 0.2281l 0.2295 0.2107 0.2120 0.2ll4 0.2llf8 0.2425 
LINEAR VELOCITY ZOil. 204. 203. 203. 203. 20]. 202. 

PERCENT COtlVERTED q9.11 tt8.61 q8.87 49.12 49.35 Cf9.58 50.55 
N-PEtlT CONVERSION 99.74 99.75 99.76 99.77 99. 78 99. 79 99.82 

PROCESS GAS TEtF 1531. 7 1527.2 1522.8 1519.0 1515.l 1511.8 ltt96 .6 INNEP HALL THI' 1531. 7 1527.2 1522.8 1519. 0 1515.3 1511.8 1Cf96.6 OUTER ttETAL TEtlP 1927.9 1927.9 1927.8 1927.9 1927.9 1927.9 1928.0 SHELLSIDE TltlP 2921.a 1927.8 19:?7.6 1927.8 1927.8 1927.8 1927.8 

PRESSURE 30.]7 30.37 30.37 l0.37 30.37 l0.]6 l0.36 HC PARTIAL PRESS 21.65 21.66 21.67 21.67 21.68 21.68 21. 70 HGHTED AVG liCPP 24.6] 24.61 24.60 21f.58 24.57 24.56 24.50 

-

, 
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LEtlGTH 

TOTAL RES TIHE 
HTO AVG RES THIE 

LINEAR VELOCITY 

PERCFNT CONVERTED 
fl-PENT CONVERSION 

PROCESS GAS TEii' 
Itll'IER HALL TEllP 

OUTER llETAL TEllP 
SltELLSIDE TEllP 

PRESSURE 
HC PARTIAL PRESS 

HGHTED AVG HCPP 

- - - -
11-19-85 UiIDO/EIL -ETHANE CRACHING (0.3/COTI CASE l 'UtflD03' 

COIL l OF 5 

DAYS Ott STREAH : o.o 
6Z86.00 
1605.60 

0.30 

HASS VELOCITY, LBS/SQFT/SEC : 26.01 
4.000 HYDROCARBON FEED, LBS/HR : 

DILUTION STEAH, LBS/HR :: 
STEAll/HYDROCARBOtt. LB/LB :: 

0.0 ll.00 Z6.00 

0.0 0.0434 0.06119 
0.0 0.0196 O.OJ15 

293. 306. 319. 

0.00 0.03 0.10 
o.oo 0.36 1.18 

11q8.o 1198.8 1245.7 
1133.6 1170.2 140'1.4 
1388.2 llf21.6 145].q 
1661.3 1663.3 1663.3 

58.82 58.06 57.30 
39.14 l8.65 38.14 
39.14 38.84 36.46 

19.00 

0.1248 
o. 0395 

332. 

0.25 
2.87 

1288.2 
1435.5 
1481.9 
1661.3 

56.50 
l7 .61 
36.08 

INSIDE OIAHETER, IUCHES : 
OUTSIDE DIAl~TER, INCHES : 

LftlGTll, FEET = 

52.00 65.00 

0 .1633 0.2004 
0.0459 0.0519 

3411. 356. 

O.!ilf l.Ol 
5.90 10.74 

1325.6 1357. 3 
11163.l 11186.4 
1507.1 1528.2 
1063.l 1863.l 

55.67 51f.8l 
37.07 36.52 
:57.65 37.22 

"· 710 
79.00 

-

79.00 

0.2390 
0.0588 

369. 

1.86 
18.08 

ll84.6 
1506.4 
151f6.2 
1863.3 

53.86 
Jl;.92 
36.75 

-



- -- - - - - - - -- -- - -- --
11-19-85 UHIDO/EIL -ETHANE Cl<ACHIUG (0.l/COT> CASE l •utnoo1• 

COIL 2 OF S 

DAYS ON STREAM : 0.0 tlASS VELOCITY, LBS/SQFT /SEC : 26. 01 
HYDROCARBDtt FEED, LBSlllR = 6:!86.00 INSIDE DIAllETER1 ItlCHES : 't.000 

DILUTION STEAll, L8S/t1R = 1085.80 OUTSIDE DIAllETER, ItlCllES :s It. 710 
STEAll/HYOROCAR801'1, LB/LB = 0. 30 LEtlGTll, FEET : 79.00 

LENGTH 79.00 92.00 105.00 118.00 131. 00 l't4.00 158.00 

TOTAL RES TIUE 0.2390 0.2737 O.J075 O.JlfOlf O.J723 O.lfOJ5 O.'tl60 
HTO AVG RES TI:IE 0.0588 0.0661 0.0744 0.0836 0.0937 0.104J 0.1161 

LINEAR VELOCITY J69. J80. 390. lfOl. 412. 42J. 416. 

PERCEtlT COl'IVERTED 1.86 2.92 't.24 5. 75 7.J9 9.12 11.04 
N-PEtlT COtlVERS torf 18.08 26.48 JS.6'f 44.78 SJ.J'f 61.00 68.12 

PROCESS GAS TEttP ll8'f.6 140J.6 1417.6 1427.6 l<ns.o 1440.6 1445.4 
IllNER HALL TEtlP 1506.4 1520.2 1530.2 1537.l 15112 .4 15116.l 15q9,2 

. UTER tlETAL TlllP 1546.J 1558.7 1567.6 1574.l 1578.6 1581.9 150'f.7 
SHELLSIDE TlllP 1863.l 1663.3 186J.J 1863.] l86J.3 1663.3 1863.3 

PRESSURE 5J.86 52.96 52.0J 51.08 50.10 49.10 't7. 99 
HC PARTIAL PRESS 35.92 35.36 34. 79 34.21 JJ.62 JJ.00 32. J2 

HGHTEO AVG HCPP J6.75 J6.J4 JS.94 JS.SS JS.18 34.82 J't.44 

-

,. 
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11-19-85 U'flDO/EIL -F.THANE CRACKING 10.l/COTI CASE l 1 UtflDOl 1 

COIL l OF 5 

DAYS ON STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC • 26.01 
HYDROCARBON FEED, LBS/HR : 6286.00 IUSIOE OIAtlETER, INCHES : 4.000 

DILUTION STEAlt, LBS/HR : 1665.80 OUTSIDE 01/lllETER, lt!CHES : If. 710 
STEAtVHYDROCARBOlh LB/LB :: 0.10 LEllGTH, FEET : 79.00 

LENGTH 158.00 171.00 18q,oo 197.00 210.00 221.00 217.00 

TOTAL RES TittE O.U60 o.q45q o,q9qo 0.5217 0.51185 o,57q5 0.6014 HTD AVG RES TillE 0.1161 0.1272 0 .13811 0.11195 0.1603 0 .1709 0.1819 LINEAR VELOCITY lfl6. q119, 1162. 1177. 1192. 510. 510. 

PERCENT CONVERTED 11.oq 12.8q llf.65 liS.117 lit. 27 20.06 21.97 N-PEtlT CotlVERSIOtf 68.12 73. 72 78.41 82.15 85.60 e8.28 90.63 

PROCESS GAS TEMP llflf5.q 1qq9,3 11152.8 11156.l 11159.4 1116:?.8 Jq66.ll ltlNER HALL TEllP 15119.2 1551.7 1551.9 1556.0 1558.0 1560.2 1562.5 OUTER ttETAL HllP 158'1. 7 1586.9 1588.9 1590.8 1592.6 15911.6 1596.7 StlELLSIOE TUtP 1663.l 1663.l 1661.l 1861.3 1861.1 1661.3 1861.1 

PRESSURE 47.99 q6,92 45.82 411.68 lfl.50 lfZ.28 lf0.91 tlC PARTIAL PRrss 12.32 ll.67 10.98 30.27 29.53 28.75 27.87 HGtlTEO AVG HCPP 34,qq llf.10 13. 75 11.lfO 13.05 12.70 32.12 

-· 

• 

... 

.J 
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LENGTH 

TOTAL RES TUIE 
HTO AVG RES TIHE 

LINEAR VELOCITY 

PERCENT CONVERTED 
N-PENT CONVERSION 

PROCESS GAS TEHP 
INtlE~ HALL HtlP 

OUTER llETAL HllP 
SHELLSIDE ll11P 

PRESSURE 
HC PARTIAL PRESS 

HGllTED AVG HCPP 

- -
11-19-85 UtUDO/Ell -UHAME CRACHltlG CO.l/COTI CASE l 

COIL Cf Of 5 

'lltlIDOl' 

DAYS OH STREAH : 0.0 
HYOROCARBOU FEED, LBS/HR : 6286.00 

DILUTION STEAi!, LBS/HR = 1665.80 
!HEAii/HYDROCARBON, LB/LB : 0.10 

237.00 250.00 26l.OO 

0.60llt 0.6255 0.61f86 
0.1819 0.1916 0.2010 

510. 551. 57Cf. 

21.97 21.n 25.'16 
90.63 92.lfO 91.85 

l't66.q l""·' l'tH.11 
1562.5 1564.7 1567.l 
1596.8 1598.7 1600.8 
1863.3 1861.J 1863.3 

'10.91 19.58 18.18 
27.67 27.01 26.10 
12.lZ Jl.96 31.59 

-

HASS VELOCITY, LBS/SQFT/SEC a 26.01 
IllSIDE DIAllETER, ItlCtlES a q. 000 

OUTSIDE DIAltETER, IllCHES : q, 710 
L EflGTtl, FE ET : 79. 00 

;?76.00 289.00 302.00 

0.6707 0.6918 o. 7119 
0.2098 O.U6l 0.2258 

601. 6Jl. 666. 

27.17 28.86 J0.51 
95.03 95.99 96. 76 

11177.2 11181. l lq8s.2 
1569.6 1572.l 1575.1 
1601.l 1605.5 1608.1 
1863.J 1863.J 186].J 

36.72 35.17 33.5] 
25.15 211.12 21.0:S 
31.21 J0.02 JO.CfJ 

316.00 

0. 7322 
O.Zlllf 

711. 

32.26 
97.ltJ 

llt89.9 
1578.Cf 
1611.1 
1861.J 

31.63 
21. 77 
29.99 



~ ~ .-. - -
11-19-85 UNIDOIEIL -EntANE CRACHING 10.l/COT> CASE l •lJtHDOl 1 

COIL 5 OF S 

DAYS OH STREAll : 0.0 HASS VELOCITY, LBS/SQFT/SEC z 25.11 
HYDROCARBott FEED, LBS/HR : 12571.99 IlfSIDE DIAttETER, ItlCHES : S.750 

DILUTION STEAll, LBS/HR : 1772.00 OUTSIDE DIAllETER, INCHES = 6.q6o 
STEAtVHYOROCARBOH, LB/LB : 0.10 LENGTH, FEET = 16.qo 

LENGTH 116.00 318.13 121,q7 12q.20 126.91 329.67 112.qo 

TOTAL RES TUIE 0.7122 0.7162 o.1qo1 0.741H 0.7480 0.7518 0.7557 HTD AVG RES TillE 0.2114 0.2150 0.2167 0.2186 o.2qo4 o.2q29 o.2qq9 
LIHEAR VELOCITY 687. 691. 694. 698. 702. 707. 711. 

PERCENT CONVERTED 12.26 32.60 32.90 33.19 ll.'15 ll.70 l3.9l N-PENT CONVERSION 97.41 97,5q 97.6q 97.71 97.61 97.89 97.95 

PROCESS GAS TEtF llt89.9 1118'1.7 1479.'t 1474.9 lq7o.e 1466.9 1Cf6J .1 HINER HALL TEllP 1489.9 llt84.7 1479.'t 1q74,9 1470.8 1466.9 1463.l OUTER tlETAL HllP 1861.4 1863.'t 1863.'t 1861.lf 166].q 1863.3 1863.lf SHELLSIOE Tl:tlP 1863.3 1863.3 1663.3 1663.l 1863.3 1663.3 1663.l 

PRESSURE 31.63 31.111 31.19 30.97 30.75 30.52 30.30 HC PARTIAL PRESS 21. 76 21.62 21.48 21.31 21.16 21.03 20.86 -HGH HO AVG tlCPP 29.99 29.90 Z9.6J 29.75 29.69 29.62 29.56 

-

-
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11-19-85 lMIDO/EIL - ETHANE CRACKING 10.l/COTI CASE 4 •lJtUDO'I' 

COIL l OF 5 

DAYS ON STREAH = 0.0 tlASS VELOCITY, LBS/SQFT /SEC : 27. 51 
HYDROCARBON FEED, LBS/HR = J1q::.oo UlSIDE DJAllETER, ItlCHES : 2.750 

DILUTION STEAlt, LBS/HR : 9q1.oo OUTSIDE DIAllETER, INCHES • 1.q60 
STEAIVHYOROCARBOth LB/LB : 0. 30 LEtlGTH, FEET : 65.80 

LENGTH 0.0 10.51 21.06 11.58 q2.ll 52.64 65.80 

TOTAL RES TlltE 0.0 0.01115 0.0671 0.0985 0.1281 0 .156t 0.1912 
HTO AVG RES TlttE o.o 0.0150 0.0234 0.0290 0.0335 0.0179 o.oq42 

LHIEAR VELOCITY 297. lll. 329. 345. 161. 176. ]9q. 

PERCENT CONVERTED 0.00 0.02 0.09 0.26 0.59 1.19 2.19 
ti-PENT CONVERSION 0.00 0.31 1.12 2.92 6.lq 11.91 21.89 

PROCESS GAS TEHP 11'18.0 1207.2 1261.1 1109.q 1151.1 1185.5 lq11.e 
INNE.R HALL TEllP 1120.7 ll6Q.l 1404.6 lq4o.e 11112.1 llf98.0 1522.1 

OUTER llETAL TEllP 1175.9 llf16.0 1451.0 1486.0 1514.5 1517.8 1559.5 
SllELLSIDE TEllP 1850.8 1850.8 1850.8 1850.8 1850.8 1850.8 1850.8 

PRESSURE 61.'U 60.18 59.ll 58.18 57.01 55.79 54.20 
HC PARTIAL PRESS 40.86 lf0.18 39.46 18. 71 17.94 37 .14 36.ll 

liGHTED AVG HCPP q0.86 qo.q4 39.92 39.35 38. 7l 18.ll 37.JJ 

-

-

~ 
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11-19-85 UNIDO/EIL - ETHANE CRACKING 10.l/COTI CASE If 1 UtUDOll• 

COIL 2 OF 5 

DAYS Off STREAH : 0.0 HASS VELOCITY, LBS/SQFT/SEC : 27.51 
HYDROCARBOH FEED, LBS/HR : 31112.00 ItlSIDE DIAUETER, ItfCllES = 2.750 

DILUTION STEAll, LBS/HR : 9113.00 OUTSIDE DillllETER, ltlCHES : 3.1160 
STEAM/HYDROCARBON, LB/LB : 0. 30 LEUGTH, FEET : 65.80 

LENGTH 65.80 76.33 86.85 97.38 107.91 118 .114 lll.60 

TOTAL RES TittE 0.1912 0.2174 0.21128 0.2671 0.2909 0.3111 0. Jlfll 
HTO AVG RES TillE 0.011112 O.O!iOl 0.0569 0.06113 0.0721 0.0002 0.09011 

LINEAR VELOCITY 3911. 1108. 1122. lffl. lf5J. If 70. lfYJ. 

PERCENT CONVERTED 2.19 J. 71 5.28 7.04 8.90 10.82 13 .26 
N-PENT CONVERSIOtf 21.89 Jl.46 &fl. 37 50.79 59.:?J 66.52 711.04 

PROCESS GAS TEii' lq11.8 1"35.9 111118.7 11157.8 llf61f.5 11169.9 11J75. 7 
INNER HALL THIP 1522.2 l5l5.5 151111.8 1551.11 1556.l 1559.8 1563.7 
~TER HETAL HllP 1559.6 1571.6 1579.9 1585.7 1590.0 1593.3 1596.8 

SllELLSIOE TEllP 1850.8 1850.8 1650.8 1650.8 1850.6 1850.8 1850.8 

PRESSURE sq.zo 52.88 51.51 50.10 lf8.61f 117.12 q5,13 
HC PARTIAL PRESS 36.11 35.25 311.37 33.116 32.5:? 31.5] ]0.21f -HGHTEO AVG HCPP 37.33 36. 7l 36.15 35.58 35.0l ]If. lf9 33.81 

-

~ 
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11-19-85 utflDO/Ell - ETHANE CRACHING CO.l/COT) CASE q •utfIOOq• 

COIL 3 OF 5 

DAYS Ott STREAH : 0.0 HASS VELOCITY, LBS/SQFT/SEC • 26.01 
HYDROCARBON FEE~. LBS/HR = 6284.00 Itl!IIDE OIAllETER I INCHES • lt.000 

DILUTION SHAii, LBS/HR : 1886.00 OUTSIDE DIAtls.:TER, INCHES ::i q. 710 
STEAU/HYDROCARBOtt, LB/LB : 0. 30 LENGTH, FEET • 65.80 

LENGTH 111.60 l'l2.13 152.65 163 .18 173. 71 1811. 211 197.CIO 

TOTAL RES TIHE 0.3411 0.3635 0.385q 0.'1069 0.'1278 o,qq91 0.4728 
HTO AVG RES TIHE 0.09011 0.1001 0 .1108 0.1217 0.1126 0, 1q32 0.1560 

LINEAR VELOCITY '166. 475. 1185. 1197. 510. szq. sqq, 

PERCENT CONVERTED 13.26 15.18 16.90 18.51 20.03 21.51 n.10 
N-PEtlT CONVEPSION 74. 04 78.87 82.Sl 85.110 87. 75 89.68 91.66 

PROCESS GAS TEii' l'H5. 7 1469. 2 1466.2 1465.l 1465. II 11166.11 1468.5 
mm~ HALL TEllP 1567.7 1562.4 1559.7 1558.5 1558.'• 1558.8 1560.l 

OUTER llETAL l(llP 1599.6 1594.9 1592.11 1591.5 1591.4 1591.8 1592.9 
SHELLSIOE TEllP 1850.8 18~0.8 1650.8 1850.8 1850.8 1650.8 1850.8 

PRESSURE 45. ll 44.22 113.28 112.31 41.32 110. 29 38.96 
HC PAIH IAL PRESS 30.2" 29.66 29.06 26.43 27. 79 27.12 26.25 

HGHTED AVG tlCPP 33.83 33.33 32.93 32.56 32.22 31.89 31.49 



- - - - - - -
11-19-85 UHiiiO/IEIL - IETHANIE CRACl<IlfG 10.J/COTI CASIE q 'IJNIDOQ• 

COIL Q OF 5 

DAYS Ott STRIEAH : o.o HASS VIELOCITY, LBS/SQFT/SEC : 26.01 
HYDROCARBON FIEIED, LBS/HR : 6281+.00 INSIDE DIAlfETER, IllCHES • IJ.000 

DILUTION STEAtt, LBS/HR : 1866.00 OUTSIDE DIAllETER, INCllES : ... 710 
STEAtVHYDROCARBON, LB/LB = 0.30 LEllGTll, FEET : 65.80 

LENGTH ln.qo 207.92 218.'15 228.9~ 239.51 250.04 263.20 

TOTAL RES THIE o.qna o.q919 0.5103 0.5281 0.5453 0.5618 0.5814 HTD AVG RES T IttE 0.1560 0.1657 0.1750 0.1838 0.1921 0.1999 0.2089 LINEAR VELOCITY 511q, 561. 580. 602. 626. 653. 692. 

PERCENT CONVIERTED 23.10 2'1.70 26.07 21.q2 28.75 30.05 31.65 N-PENT CONVERSION 91.66 92.96 94.06 9'1.98 95.71. 96.42 97.10 

PROCESS GAS lEllP 1468.5 1"70.7 1117'.J.l 1'175.7 1478.6 lq81.6 1485.7 ltlNlR HALL TftlP 1560.l 1561.4 1561.0 1561L 1 1566.6 1568.7 1571.6 OUTER tlETAL Tl:.llP 1592.7 1594.2 1595.5 1597.l 1598.8 1600. 7 1603 .z SHELLSIDE lEllP 1850.8 1850.8 1850.8 1650.8 1650.8 1850.8 1850.8 

PRESSURE 38.96 37.85 36.70 JS.SO 34.25 32.9'1 31.19 HC PARTIAL PRESS 26.25 25.52 24.76 23.97 23.14 22.26 21.10 UGHTED f..ilG llCPP 31.149 31.17 30.85 J0.53 30.21 29.88 29.47 

.. 



- - .-. - - - - - - - - - - - - - - - -
ll-19-8S UttIOO/EIL - ETHANE CRACKING 10.J/COTI CASE 4 'UNIDOlf • 

COIL 5 OF 5 

DAYS Off STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC • 25.17 -HYOROCARBON FEED, LBS/HR = 12568.00 INSIDE DIAHETER, INCHES • 5. 750 
DILUTIOti STEAH, LBS/HR : 3772.00 OUTSIDE DIAllETER, ItlCHES • 6.lf60 

STEAll/HVOROCARDON, LB/LB = 0.30 LENGTH 1 FEET • 16.40 -LENGTH 263.20 265.93 268.66 211.39 271f.13 276.86 !19.59 

TOTAL RES TitlE 0.58lll 0.58511 0.5895 0.5935 0.5975 0.6015 0.60511 HTD AVG RES TillE 0.2009 0.2108 0. 2129 0.2151 0.2171f 0.2198 0.2222 -LINEAR VELOCITY 670. 673. 677. 680. 681f. 688. 692. 

PERCENT CONVERTED 31.65 31.98 32.28 32.56 32.8:? 33.06 ]3.29 N-PEtff CONVERSION 97.10 97.22 97.JJ 97.lfl 97.5:? 97.60 97.68 -
PROCESS GAS TEtlP 11185.7 1480.6 llf75.5 11171.1 lqn.1 lqn,2 1459.7 INNER HALL lEtlP lqo5.7 lq8o.6 lq7s.5 llf71.l 11167.1 llf6l.2 lq59,7 OUTER HETAL TEllP 1850.8 1850.8 1850.8 1850.8 1850.0 1850.8 1850.8 -SHELLSIOE TEllP 1850.8 1850.8 1650.8 1850.8 1850.8 1850.8 1850.8 

PRESSURE ll.19 30.98 30.17 J0.55 30. Jlj 30.12 29.90 llC PARTIAL PRESS 21.10 20.96 20.62 20.68 20.51f 20.39 20.21f HGtlTEO AVG HCPP 2-1.q1 29.38 29.30 29.23 29.16 29.09 29.03 



- - - - - - -- - - - - -
11-19-85 UNIOO/UL -ETHANE CRACHING co.q/COTt CASE 5 •UNIOOS• 

COIL 1 OF 5 

DAYS ON STREA11 : o.o tlASS VELOCITY, LBS/SQFT /SEC • 19. 72 
HYDROCARBON FEED, LBS/HR : q995.oo IllSIOE DIAMETER, ItlClfES : 4.250 

DILUTION STEAll, LBS/HR : 1998.00 OUTSIDE DIAllETER, ItlCHES : 4.880 
STEAIVHYDROCARBON, LB/LB = o.qo LEtlGTH, FEET : 58.00 

LEtlGTH 0.0 9.00 18.00 27.00 '36.00 q5.oo 58.00 

TOTAL RES TntE 0.0 0.0282 0.0556 0.0822 0.1081 O.llll 0.1689 
HTD AVG RES TillE 0.0 0.01'10 0.02U O.OJ06 O.OJ70 0.04ll 0.0526 

LINEAR VELOCITY nq. '324. '3'34. '343. 352. 360. 371. 

PERCENT CONVERTED 0.00 0.13 0.37 0.78 l.llJ 2.35 4.14 
tt-PEHT CONVERSIOtl 0.00 l.42 l.96 8.06 ll.95 21.52 ]ILlO 

PROCESS GAS TEHP 1256.0 1297.4 1334.6 1167.0 ll94.l 1415.7 1437.9 
ItlNER HALL TEtlP 1461.l 1508.0 1532.5 1553.8 1571.6 1565.7 1600.0 

OUTER HETAL TEtlP 1529.5 1554.0 1576.l 15.,5. 7 1611.9 1624.7 1637. 5 
SllELLSIDE THIP 1942.l 1942.3 19q2.1 1942.J 19q2.l 19112.] 19q2,1 

PRESSURE 46.00 45.59 45.18 44.75 411.32 43.H 43.23 
HC PARTIAL PRESS 27.55 27.31 27.07 26.82 26.58 26.35 26 .01 -HGHTEO AVG HCPP 27.55 27.110 27.24 27.07 26.90 26.72 26.48 

-

~ 



- -11-19-65 UHIOO/EIL -ETHANE CRACHitlG C0.4/COT> CASE 5 •lJNI005• 

COIL 2 OF 5 

DAYS OH STREAtt = o.o ttASS VELOCITY, LBS/SQFT/SEC ,. 19. 72 
HYDROCARBON FEED, LDS/HR : 4995.00 ItlSIDE DIAHETER, ItlCllES = 4.250 

DILUTIOH STEAH, LBS/HR = 1996.00 OUTSIDE DIAllETER, ItiCHES : 4.880 
STEAIVltYDROCARBON, LB/LB = 0.40 LEllGTH, FEET : 58.00 

LENGTH 58.00 67.00 76.00 85.00 9Q.OO 103.00 116.00 

TOTAL RES TittE 0.1689 0.1929 0.2165 0.2397 0.2625 0.28Q9 0.3167 
HTO AVG RES THIE 0.0526 0.0597 0.0673 0.0754 0.0018 0.0925 0.1053 

LINEAR VELOCITY 371. 378. 385. 391. 398. 405. Ql5. 

PERCENT COtlVERTED Q.14 5.65 7.ll 9.07 10.90 12.77 15.51 
N-PEHT CONVERSION 14.30 43.41 52.09 59.94 66.82 72.72 79.64 

PROCESS GAS TDtP 1437.9 1448.Q 1456.l 1461.8 1466.3 1470.0 1Q74.6 
INNER HALL T£11P 1600.0 1606.6 1611.2 1614.S 1616.9 1618.9 loS21. 2 

OUTER tlETAL TEllP 1637.6 16Ql ... 1647 ... 1650.3 1652.6 165't.2 1656.'t -
SllELLSIOE TEtlP 1942.3 1942.3 1942. l 1942.l 19112.l 1942.l 1942.3 

PRESSURE Q3.23 42.77 42.31 41.84 41.36 QO.H Q0.16 
llC PARTIAL rRESS 26.01 25.78 25.55 25.32 25.08 24.84 211.118 -HGHTEO AVG ltCPP 26.Q8 26.32 26.17 26.02 25.08 25.75 25.55 

-

-------------·-- ----·· 
~ 



- - - - - - - -
11-19-85 UtUOO/EIL -ETHANE CRACHitlG 10.4/COTI CASE 5 •lJtlID05' 

COIL 3 OF 5 

DAYS ON STREAH = o.o HASS VELOCITY, LBS/SQFT/SEC ~ 19.72 

HYDROCARBON FEED, LBS/HR = 4995.00 ItlSIOE DIAllETER. mcttES = 4.250 

OILUTIOli STEAll, LBS/HR = 1998.00 OUT!HDE DIAll£TER, INCHES : 4.860 

STEAll/HYDROCARBOH, LB/LB = O.•IO LEtlGTH, FEET = 58.00 

LENGTH 116.00 125.00 lllf. 00 143.00 152.00 161.00 174. 00 

TOTAL RES TitlE 0.3167 0.3182 0.1593 0.3800 0.4004 0.4201f 0.44!16 

liTO AVG RES TitlE 0.1051 0.1142 0.1232 0.1321 o.1•109 0.1496 0.1619 

LltlEAR VELOCITY 1115. 422. 410. 4"38. 1146. 455. 468. 

PERCENT CONVERTED 15.51 11.•n 19.31 21.21 21.10 24.99 27.69 -
N-PENT CotNERSION 79.64 8!.116 86.64 89.25 91.36 93.11 95.05 

PROCESS GAS TEllP 147<t.6 1477.5 1480.3 1483.0 1485.7 1488.5 1492.5 

INllER HALL TUIP 1621.2 1622.6 162'3.9 1625.2 1626.6 1627.9 1630.0 

OUTER tlETAL TEllP 1656.4 1657.7 1658.9 1660.0 1661.3 1662.6 1664.5 

SHELLSIOE T£11P 1942.l 1942.l 1942.l 1942.l 1942.l 1942.l. 1942.l 

PRE'5SURE 40.16 19.66 ]9.14 18.61 38.07 17.53 ]6.71 

HC PARTIAL PRESS 24.46 24.22 23.95 23.68 23.40 23.11 22.67 

HGHTEO AVG HCPP 25.55 25.42 25.29 25.15 25.02 24.89 24.69 

,I 



- - - - -
11-19-85 UHIOO/EIL -EntAttE CRACWING l0.4/COTI CASE 5 •UtfID05' 

COIL 4 OF 5 

DAYS OH STREAH : o.o tlASS VELOCITY, LBS/SQFT/SEC • 19.12 
HYDROCARBON FEED, LBS/HR = .. 995.00 IHSIOE DIAllETER, INCHES :z 4.250 

DILUTiott STEAll, LBS/HR = 1996.00 OUTSIDE DIAllETEA, IHCHES :z 4.880 
STEAIVHYDROCARBOH. LB/LO = o.qo LEtlGTH, FEET :z 58.00 

LENGTH 11q.oo 181.00 192.00 201.00 210.00 219.00 232.00 

TOTAL RES TIHE 0.4'186 0.'1676 0.4862 0.5045 0.5221 0.5398 0.5641 
HTO AVG RES T IllE 0.1619 0 .1702 0.1764 0.1663 0.1941 0.2017 0.2122 

LINEAR VELOCITY .. 68. q1a. qaa. 498. 510. 522. 51fl. 

PERCENT COUVERTED 27.•S9 29.54 ll.19 ll.22 15.04 16.811 39.42 
Ii-PENT COtlVERSIOH 95.05 96.09 96.92 97.58 98.11 98.53 98.98 

PROCESS GAS TEtlP 1492.5 1495.l 1498.2 1501.2 1504.2 1507.3 1511.9 
ItlllER HALL TlttP 1630.0 1611.5 1633.0 1634.6 1636.3 1638.0 16lf0.7 

OUTER tlETAL TEllP 1664.5 1665.8 1667.l 1668.6 1670.l 1671.6 1674. l 
SllELLSIOE TEltP l91fZ.l 1942.l 1942 ~ 1942.l 1942.3 1942.l 1942.3 

PRESSURE 36. 71 36.ll 35.' 34.93 34.31 33.67 32.72 
HC PARTIAL PRESS 22.67 22.15 22.1. 21.69 21.35 20.99 20.lflf 

tlGIHED AVG tlCPP 24.69 24.55 24.41 :!4.27 24.13 23.98 23. 77 

-



- ~ - - - - - -- -- - - -- -- - -
1:-19-85 UNIOO/EIL -ETHANE CRACHING 10.4/COT) CASE 5 'UNID05' 

COIL 5 OF 5 

DAYS OH STREAH : 0.0 HASS VELOCITY, LBS/SQFTISEC • 19.72 

HYDROCARBON FEED, LBS/HR = q995.00 IHSIDE DIAHETER, INCHES s 4. 250 

011.UTION STEA .. , LBS/HR = 1998.00 OUTSIDE DIAllETER, INCHES : 4.880 

STEAlt/HYDROCARBON, LB/LB = 0.40 LENGTH, FEET = 58.00 

LENGTH 232.00 241.00 250.00 259.00 268.00 277.00 290.00 

TOTAL RES TIHE 0.561'3 \l. 5807 0.5967 0.6122 0.6274 0.6420 0.6624 

HTD AVG RES Tltlt 0.2122 0.2192 0.2260 0.2326 0.2389 0.2449 0.2532 

LINEAR VELOCITY s•n. 555. 570. 566. 604. 623. 654. 

PERCENT CO~VERTED 39_q2 41.18 42.93 lf4.66 46.37 48.06 50.46 

H-PENT COtlVERSIOH 98.98 99.22 99.'•0 99.54 99.65 99.74 99.83 

PROCESS GAS TE•fl 1511.9 1515.2 1518.6 1522.l 1525.7 1529.4 1515.0 

INNER HALL TEllP llllf0.7 1642.6 1644.6 1646.7 1648.8 1651.l 1654.6 

OUTER ttETAL TUIP 1674.l 1675.8 1677. 7 1679.5 1681.6 1683.5 1686.7 -
SllELLSIOE TEllF 1942.3 1942.3 1942.l 1942.l 1942.3 19142.3 1942.3 

PRESSURE 3:?.72 32.0l 31.33 10.60 29.85 29.08 27.90 

HC PARTIAL PRESS 20.44 20.05 19.65 19.22 18.78 18.32 17.62 

HGHTED AVG HCPP 23. 77 23.61 23.116 ZJ.JO 23.114 22.98 22.74 

-------- - ---
~ 



- - - - - - - - - - - - - -11-19-65 UttlDO/EIL-ETHANE CRACHING I O.l/59.89CONI •UN1006' 

COIL 1 OF 5 

DAYS ON STREAH = o.o HASS VELOCITY, L85/SQFT/SEC: 19.72 
HYDROCARBOU FEED, LBS/HR = 4995.00 INSIDE OIAltETER, ItfCHES : 4.250 

DILUTION STEAll, LBS/HR = 1998.00 OUTSIDE DIAllHER, IHCllES = 4.880 
STEAIVHYDROCARBON, LB/LB = 0.40 LEtlGTH, FEET = 58.00 

LENGTH 0.0 9.00 18.00 27.00 16.00 45.00 58.00 

TOTAL RES TIME 0.0 0.0287 0.0564 0.0832 0.1092 0.1346 0.1701 
HTD AVG RES TillE o.o 0.0140 0.0228 0.0297 O.Ol58 0.0420 0.0517 

LINEAR VELOCITY 308. 120. 330. 341. 350. 359. 170. 

PC:RCENT CotlVERlED 0.00 O.lll 0.42 0.94 1. 78 2.99 5.10 
N-PENT CONVERSION 0.00 1.52 4.47 9.48 16.62 26.15 41.19 -

IROCESS GAS TEtlP 1256.0 llOl.4 ll45.7 ll81.9 11111. 2 lltll.5 1455.0 
It.rlER HALL HllP 1514.l 1541LO 1571.0 1594.2 1612.9 1626.9 1640.1 

OUTER ttt:TAL TEllP 1569.5 1596.5 1621.0 1641.9 1650.6 1671.2 166.$.l -
SHELLSIOE TEllP 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 

PRESSURE 46.81 46.42 lf6.0l 115.58 45.15 44. 71 44.07 
HC PARTIAL PRESS 26.06 27.82 27.59 27.36 27.15 26.95 26.68 -

HGHTED AVG HCPP 28.06 27.91 27.76 27.59 27.42 27.26 27.06 



- - - - - - - - - - - -
11-19-85 utHDO/EIL-ETHANE CRACHING l O.J/59.89Cot0 1 UNID06 1 

COIL 2 OF 5 

DAYS OH STREAtt = 0.0 HASS VELOCITY, LBS/SQFT/SEC: 19.72 
HYDROCARBON FEED, LBS/HR = 4995.00 INSIDE OIAllETER, IllCHES : lf.250 

DILUTlotl SHAit, LBS/HR : 1998.00 OUTSIDE OIAtlE TER, INCHES : lf.880 
STEAtl/HYOROCAl?BON, LB/LB = 0. 40 t.EtfGTH, FEET = 58.00 

LENGTH 56.00 67.00 76.00 85.00 94.00 103.00 116.00 

TOTAL RES THh: 0.1701 0.194'3 0.2179 0.2410 0.2616 0.2858 0.1171 

HTO AVG RES TlllE 0.0517 0.059J 0.0671 0.0758 0.08116 0. 09J5 0.1065 

LINEAR VELOCITY J70. J78. 366. 394. 1101. 409. 4~2. 

PERCENT CONVERTED 5.30 7.19 9.24 ll.38 11.57 15.78 19.00 

ti-PENT CONVERSION 41.19 51.27 60.34 68.ll 74.64 79.97 85.92 

PROCESS GAS TEllP 11155.0 1464.6 1471.5 1476.8 1481.l 1484.8 1489.7 

ItlflER tlALL HllP 1640.l 1645.7 16119.5 1652.2 16511. 2 1655.9 1658.1 

OUTER ttETAL TEttP 1681.l 1688.l 1691.4 1693.7 1695.7 1697.l 1699.l 

St'EltSIOE H:llP 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 

PRESSURE 44.07 l&J.61 113.15 112.68 42.20 41. 71 40.91' 

HC PARTIAL PRESS 26.68 26.119 26.31 26.lJ 25.93 25.73 25.42 

HGHTED AVG llCPP 27.06 ~6.91 26.81 26.70 26.59 26.48 26.JJ 

~ 



- - -

LENGTH 

TOTAL RES THIE 
HTO AVG RES THIE 

LINEAR VELOCITY 

PERCENT CONVERTED 
N-PEIH COUVERSiotf 

PROCESS GAS TEtlP 
INtlER HALL TEttl' 

OUTER llETAL TCllP 
SHELLSIOE lEllP 

PRESSURE 
UC PARTIAL PRESS 

HGIHED AVG llCPP 

- - - - -
11-19-85 UNIOO/EIL-ETHANE CRACKING ( 0.3/59.89CONt 'lJNID06' 

DAYS OH STREAtl = 
HYDROCARBON FEEDo LBS/HR = 

DILUTION STEAtlo LBS/HR = 
STEAIVHYOROCARBONo LB/LB : 

116. 00 125.00 

0.3171 0.3382 
0.1065 0 .1155 

422. "30. 

19.00 21.22 
65.92 89.05 

1489.7 llf93.0 
1658.l 1659.6 
1699.2 1700.lf 
2009.6 2009.6 

qo.98 40,q6 
25,q2 25.20 
26.33 26.22 

COIL 3 OF 5 

0.0 
ltY95.00 
1998.00 

O.llO 

lllt.00 

0.3589 
O.l24Q 

439. 

23 .44 
91.53 

1Q96.2 
1661.0 
1701.8 
2009.6 

39.94 
21t.96 
26.11 

.I 

HASS VELOCITY. LBS/SQFT/SEC • 
INSIDE DIAtlETER, ItfCllES = 

OUlSIDE OIM~TER, INCHES : 

19.72 
4.250 
Q.880 
58.00 LEtlGlH • FEET : 

lU.00 152.00 161.00 

0.3791 0. 3990 o.qieq 
0.1332 0.1418 0.1503 

q49, q59, q69, 

2!i. 65 27.81f 30.02 
9J,1.0 95.01 96.21 

llf99.5 1502.7 1506.l 
1662.5 l66Q.l 1665.7 
1703.l 1701t.6 1705.9 
2009.6 2009.6 2009.6 

39.lfO 38.84 38.27 
24. 71 211. q5 24.18 
26.00 25.89 25. 77 

- - -
1711. 00 

O.Qlf56 
0 .1621 

lf85. 

ll.15 
97.lf7 

1511. l 
1668.2 
1708.2 -2009.6 

37.lfl 
23. 76 -25.60 



- - -11-19-85 UtHOO/EIL-ETHAtlE CRACt<IllG I O.J/59.89Cotll 1 UtH006 1 

COIL II OF 5 

DAYS ON STREAH = o.o HASS VELOCITY, LBS/SQFT/SEC: 19.72 
HYOROCARBotl FEED, LBS/HR : 4995.00 ItlSIDE OIAllETER, ItlCHES : 11.250 

DILUTION STEAll, LBS/HR : 1998.00 OUTSIDE DIAllETER, ItlCltES : 11.880 
SHAii/HYDROCARBON, LB/LB : 0.40 LENGTH I FEET = 58.00 

LENGTH 174.00 183.00 192.00 201.00 210.00 219.00 2~2.00 

TOTAL RES THIE 0.111156 o.qn9 0.4818 0.4993 0.5163 0.5'328 0.5560 
HTD AVG RES Tit~ 0.1621 0.1701 0.1779 0.185'J 0.1927 0.1998 0.2096 

LINEAR V!:LOCITY '165. '191. 509. 522. 516. 551. 574. 

PERCENT COtfVERTED ]1.15 35.10 3 7. '12 39.54 '11. 61 43.70 '16.66 
N-PENT CONVERSION 97.47 98.11 98.59 96.96 99.21 99 ..... 99.65 

PROCESS GAS TEtlP 1511. l 15llf.6 1518.2 1521.9 1525.7 1529.6 1535.5 
INtlER HALL TEllP 1668.2 1670.0 1671.9 1673.8 1675.9 1678.l 1681.11 

OUTER llETAL Tll\P 1706.2 1709.8 1711.6 1713.J 1715.3 1717.l 1720.2 
..... 

SHELLSIDE HllP 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 

PRESSURE 37.113 36.81 36.21 35.57 34.91 311.24 33.22 
HC Pl\RTIAL PRESS 23.76 23 .'15 23.13 22.80 22.114 22.08 21.51 

HGtlTED AVG tlCPP 25.60 25.'18 25.35 25.22 25.09 211.96 24.76 

·-

~ 



- - - - - - -- ----· ·- - --· 11-19-85 ~IDO/EIL-ETHANE CRACHING I O.J/59.89CONI •UtlI006. 

COIL 5 OF 5 

DAYS OH STREAU = o.o HASS VELOCITY, LBS/SQFT/SEC • 19.72 

HYDROCARBON FEED, LBS/HR = 14995.00 INSIDE DIAllETER, INCHES " 14.250 

DILUTION STEAll, LBS/tlR = 1998.00 OUTSIDE OIAltETER, INCHES : 14.880 

STEAIVHYOROCARBON, LB/LB = 0.140 LHIGTll, FEET : 58.00 

LENGTH 232.00 241.00 250.00 259.00 268.00 277.00 290.00 

TOTAL RES TlttE 0.5560 0.5714 0.5864 0.6009 0.6150 0.6286 0.6473 

HTO AVG RES TillE 0.2096 0.2160 0.222] 0.2282 0.2339 0.2391J 0.21f67 
.. 

LINEAR VELOCITY 574. 591. 609. 630. 651. 675. 7llf. 

PERCENT CONVERTED 46.66 48.68 50.67 52.64 54.59 56.50 59.21 

N-PEllT CONVERSION 99.65 99. 75 99.82 99.87 99.91 99.94 99.96 -
PROCESS GAS TEllP 1535.5 1539. 7 1544.0 1548.5 1553.l 1557.9 1565.1 

ItltfER HALL TEllP 1681.4 1683.8 1686. 3 1689.0 1691.A 1691f. 7 1699 .2 

OUTER t!ETAL Tt:llP 1720.2 1722.4 l721L6 1727. l 1729 .6 1732.l 1736.J 
,_ 

SllELLSIOE TEllP 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 2009.6 

PRESSURE 33.22 32.49 Jl.74 30.95 J0.14 29.29 27.99 

HC PARTIAL PRlSS 21.51 21.10 20.66 20.U 19.H 19.22 18.44 

HGIHEO AVG HlPP 211. 76 2q.61 24.46 24.Jl 211.16 24.00 23.76 

·-



- - -- - -
11-19-85 UHIDO/EIL -ETHANE CRACHING t0.3/70.0 CONI CASE 7 •tJHJD07' 

COIL l OF S 

DAYS OH STREAH : 0.0 HASS VELOCITY, LB!J/SQFT/SEC : 18. 71 
HYDROCARBON FEED, LBS/HR : qs21.oo INSIDE DIAHETEA, IttCHES : q.ooo 

DILUTION STEAH, LBS/HR : 1356.JO OUTSIDE DIAllETER, ItlCHES : 
"· 710 STEAlllHYOROCARBOH, LB/LB : 0.JO LEUGTH, FEET : 118.16 

LENGTH 0.0 7. 71 15.41 23.12 10.82 38.Sl q8.16 

TOTAL RES TIHE 0.0 0.0265 0.0517 0.0758 0.0990 0.1213 0.1481 
HTD AVG RES T Il1E 0.0 0.0111 0.0167 !l.0:!02 0. 0232 0.0266 O.OJ19 -LINEAR VELOCITY 281L 298. JB. 3~6. ll9. 351. 365. 

PERCENT CONVERTED 0.00 0.02 C.09 0.30 0.79 1. 74 ],7q 
N-PEtff COtlVERSIOlt 0.00 0.27 1.12 3.l2 8.05 16.28 30.91 -

PROCESS GAS TEllP 11q9.o 1218.5 1281.7 1142. 7 119.S. 5 lq]q,Q 1'168.9 
rnttER HALL THIP 1558.0 1595.8 1612.3 1666.0 1695.5 1719.0 1738.8 

OUTER HETAL THIP 1648.2 1681.8 1714.3 1744.2 1770.0 1790.5 1807.7 ... 
SHELLSIDE TEllP 2191.J 2191.l 2191.l 2191.J 2191.l 2191.J 2191.l 

PRESSURE 43.81 43.46 41.10 42. 72 42.34 41.95 41.'15 
ttC PARTIAL PRESS 29.l/ 28.94 28.70 28.46 28.24 28.0l 27.82 

HGHTEO AVG llCPP 29.17 29.02 28.84 28.6'1 28.45 28.27 28.08 



-- - - - - -- - --- - -- ---~· - - -11-19-85 UttIDO/EIL -ETHANE CRACKING lO.l/70.0 CGttl CASE 1 1 UNID07 1 

COIL 2 OF 5 

DAYS ON STREAH = 0.0 HASS VELOCIT~. lBS/SQFT/SEC • 18.ll 
HYDROCARBOtt FEED, LBS/HR = 45:!1.00 UISIDI: DIAHE 1 ER, INCHES • 4.000 

DILUTIOH STEAi\, LBS/HR : 1'356. 10 OUTSIDE DIAtlETER, IHCHES • lt,710 
STEAtVllYDROCARBON, LB/LB : 0. 30 LEtlGTtt, FEET • 48.16 

LENGTH lll.16 55.87 63.57 71.28 78.98 86.'9 96.12 

TOTAL RES TUIE O.lll81 0.1691 0 .1891l 0.2092 0.2281l o.21n2 0. 2701 
HTD AVG RES TUtE 0.0319 0.0373 0.0435 0.050'l 0. 0571 0.0652 0.0746 

... 
LINEAR VELOCIH' 365. 375. 385. 395. ll05. lllS. 110!6. 

PERCENT CONVERTED 3.74 5.91 8.41 11.14 11.95 16.81 20.40 
N-PENT CONVERSION 30.91 41.91 56.06 66.41 71l.75 81.26 87.29 -

PROCESS GAS TEttP 1468.9 1486.] 1497.5 1505.2 1511.0 1516.0 1521.6 
IllNER HALL TEltP 1718.8 1748.l 1751.5 1756.8 1759.0 1760.6 1762.4 

OUTER tlETAL TEllP 1807.8 1815.7 1820.5 1821.l 1825.l 18:?6.6 1828.2 -
SHELLSIDE TEllP 2191.l 2191.] 2191.l 2191.l 2l91.l 2191.l 2191.J 

PRESSURE 41.45 41.05 40.6'l 40.22 J9.80 J9.l6 J8.79 
HC PARTIAL PRtSS 27.82 27.67 27.53 27.QO 27.25 27.09 26.87 -

HGHTED AVG HCPP 28.08 21.95 27.85 27.75 27.66 27.58 27.47 

"""" 



- - - - -- -
11-19-85 UHIDO/EIL -ETHAHE CRACKING 10.3/70.0 COHJ CASE 7 °UHID07' 

COIL l OF 5 

DAYS OH STREAH : 0.0 HASS VELOCITY, LBS/SQFT/SEC • 18,71 
HYDROCARBON FEED, LBS/HR = 4521.00 INSIDE DIAtlETER, INCHES : 4.000 

OILUTIOtl STEAi!, LBS/HR = 1356 .10 OUTSIDE DIAtlETER, INCHES = 4. 710 
STEAtl/llYDROCARBOH, LB/LB = 0 .10 LEtlGTH, FEET : 48.16 

LENGTH 96.12 104.0l 111. 7J 119.44 127.14 114.85 1q4.48 

TOTAL RES TIHE 0.2701 0.2&79 0.3052 0.1220 0.318'• o.15qq 0.3718 

HTO AVG RES THIE 0.0746 0.0822 0.0696 0.0969 0.1040 0.1109 0.1191 

LINEAR VELOCITY 1128. 439. 451. 463. 475. 489. 506. 

PERCENT COUVERTED 20.110 21.27 26.ll 28.98 11.81 34.63 38.12 
N-PEHT COOVERSlOtl 87.29 90.78 91.18 95.10 96.69 97.70 98.56 

PROCESS GAS TEii' l521.6 1520.0 1510.4 1514.9 1519.4 1544.1 1550.1 

HINER HALL TEllf' 1762.S 1763.9 1765.l 1766.9 1768.6 1170.4 1772.9 

OUTER METAL TEttP 1628.2 1829.4 1630.7 1812.1 1813.5 1835.1 1637.l 
SHELLSIDE TEil!" 2191.l 2191.l 2191.l 2191.l 2191.l 2191.l 2191.3 

PRESSURE 18.79 38.13 37.85 37.36 36.85 36.]3 35.65 
HC PARTIAL PRESS 26.87 26.68 26.48 26.26 26.02 25.76 25.41 

tlGtlTED AVG HCPP 27.47 27.19 27.30 27.21 27.11 27.01 26.88 

-
-

~ 



- - - - - - - - - - - - --- -- - - -11-19-85 UtuDO/EIL -ETHAtlE CRACl<IHG (0. 3/70. 0 CON) CASE 7 •Ut1JD07 • 

COIL 4 OF 5 

DAYS OH STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC a 18.71 
HYDROCARBON FEED, LBS/HR : 4521.00 INSIDE OIAllETER, ItlCHES 11 4.000 

DILUTION STEAH, LDS/HR : 1356. 30 OUTSIDE DJAltETER, INCHES : 4. 710 
STEAIVHYDROCARBOH, LB/LB = 0.30 LENGTH, FEET = 48.16 

LENGTH 144.48 152.18 159.89 167 .60 175.30 183.01 192.64 

TOTAL RES TJHE 0. 3738 0.3888 0.4031t 0.11176 0.4313 0.11446 0.4607 
HTD AVG RES TlllE 0.1191 0.1257 0 .1320 0 .1380 0.1438 0 .1494 0.156J. -

LINEAR VELOCITY 506. 520. 536. 552. 569. 588. 612. 

PERCENT CONVERTED 38.U 40.89 41.63 46.35 49.04 51.70 54.98 
H-PEHT CONVERSION 98.56 99.0] 99.35 99.57 99.72 99.82 99.90 

PROCESS GAS TEtlP 1550.l 1555.0 1560.2 1565.4 1570.9 1576.5 1583.9 
INNER HALL TEtlP 1772.9 1775.0 1777 .3 1779. 7 1782.3 1785.1 1788.9 

OUTER llETAL TEllP 1837.3 1839.1 1841.3 1843.4 1845.9 1848.3 1851.5 
SHELLSIDE TEllP 2191.3 2191.3 2191.3 2191.3 2191.3 2191.J 2191.l 

PRESSURE 35.65 35.09 34.51 33.92 ]3.30 32.66 31.82 
HC PARTIAL PRESS 25.41 25.12 24.80 24.47 24.11 23.7] 23.22 

HGIHED AVG llCPP 26.88 26. 71 26.66 26.54 26.41 26.28 26.12 

~ 



- - - - - - -
11-19-85 UNIDO/EIL -ETHAHE CRACKING 10.l/70.0 COH) CASE 1 'lJNI007• 

COIL 5 OF 5 

DAYS OH STREAH : 0.0 HASS VELOCITYt LBSISQFT1~EC • 18.ll 
HYDROCARBON FEED, LBS/HR : 4521.00 INSIDE DIA•IETER, INCHES : «t.000 

DILUTION STEAll, LBS/HR = 1156. JO OUTSIDE DIAHETER, INCHES : «t.110 
STEAH/HYOROCARBOH, LB/LB : 0.30 LEtlGTH t FEET = lf8.16 

LENGTH 192.64 200.34 208.05 215. 76 22l.«t6 211.17 21f0.80 

TOTAL RES TIHE O.lf607 O.«t730 O.lf850 D.11965 0.5076 0.5181 o.sno 
HTO AVG RES THIE 0.1561 0.1612 0.1661 0.1707 0.1751 0.1794 0.181f] 

LINEAR VELOCITY 612. 614. 657. 681. 708. 738. 771. 

PERCENT COHVERTED 54.98 57.57 60.12 62.62 65.09 67.50 70.lftf 
N-PEHT COUVERSIOtl 99.90 99.94 99.96 99.98 99.99 99.99 99.99 

..... 
PROCESS GAS TEllP 1583.9 1590.l 1596.5 1601. 2 1610.2 1617.5 1627.2 

INNER HALL THIP 1788.9 1792.1 1795.6 1799.3 1803.2 1807.4 1811.1 
OUTER UETAL TEllP 1851.6 1854.5 1857.4 1860.6 1863.9 1667.6 1872.8 

SHELLSIOE TEUP 2191.3 2191.J 2191.::S 2191.3 2191. 3 2191.l 2191.l 

PRESSURE 31.82 31.ll 30.40 29.65 28.86 28.0l 26.93 
HC PARTIAL PRESS 23.22 22.79 22.33 21.84 :?l. 32 20. 71 20.02 

HGIHEO AVG llCPP 26.12 25.98 25.83 25.68 25.52 25.l~ 25.15 

-



- - - - - -
ll-l~-85 UttIDO/EIL -ETHANE CRACHING 10.J/60 COtllCASE 8 •utuoo8•o 

COIL l OF 5 

DAYS OH STAEAH = o.o llASS VELOCITY, LBS/SQFT /SEC : 16. 6t 
HYDROCARBON FEED, LBS/llR : 2661.00 INSIDE DIAHETER, INCHES : J.250 

DILUTIOtl STEAH, LBS/HR : 798.90 OUTSIDE DIAMETER, INCHES : J.960 
STEAIVHYOROCARBOtl, LB/LB = O.JO LENGTH, FEET : 50.55 

LENGTH 0.0 &.09 16.18 21l.26 JZ.35 qo,44 50.55 

TOTAL RES THIE 0.0 0.010'1 0.0588 0.0858 0 .111'1 0 .1360 0.1656 
:no AVG RES THIE 0.0 0.0116 0.0162 0.0193 0.0225 0.0268 O.Ollfl 

LINEAR VELOCITY 258. 275. 292. 308. 322. 335. 349. 

PERCENT CONVERTED 0.00 0.02 0.10 0.'10 1.2'1 2.92 6.19 
N-PENT CONVERSIOll 0.00 0.21 1.16 Cl.32: 11.98 25.09 '15.16 

PROCESS GAS TEllP 1112.0 1206.l 1290.9 136'1.9 1424.2 lq65.6 1495.1 
ItUIER HALL TlllP 1516.9 1566.7 16111.2 1656.6 1691. l 171'•. 9 1731.0 

OUTER tlETAL TlltP 1599.l 1643.6 1685.9 1723.5 1753.7 177'1.'4 1768.3 
SHELLSIOE TUIP 2120.4 2120.4 2120.4 2120.4 2120.'I 2120.ll 2120.'I 

PRESSURE 42.07 41.68 41.27 40.85 '10.41 J9.t6 39.39 
llC PARTIAL PRlSS 28.00 27.74 27 .47 27.20 26.95 26.74 26.52 

tlGltTEO AVG HCPP 28.00 27.82 27 .61 27.37 27.U 26.97 26.78 

-



I 

LENGTH 

TOTAL RES TitlE 
H7D AVG RES TillE 

LINEAR VELOCITY 

PERCENT CONVERTED 
N-PEttT CONVERSIOlt 

PROCESS GAS TEtF 
INNER HALL TEtlP 

OUTER ttETAL TEllP 
SttELLSIOE TEllP 

PRESSURE 
HC PARTIAL PRESS 

HGHTED AVG HCPP 

11-19-85 utlIDO/EJL -ETHANE CRACKING (0.l/60 COHICASE 8 •uttID08'0 

DAYS ON STREAH : 
HYDROCARBOtt FEED, LBS/HR : 

DILUTIOH STEAH, LBS/HR = 
STEAtl/HYOROCARBOth LB/LB = 

50.55 58.64 

0.1656 0.1884 
0.0343 0.0416 

349. 360. 

6.19 9.U 
45.16 59.64 

}q95.l 1507.7 
1731.0 1731.l 
1788.4 1793.6 
2120.4 2120.4 

l9.l9 38.9'J 
26.52 26.36 
26.78 26.66 

!"Oil 2 OF 5 

0.0 
2663.00 

798.90 
O.lO 

66.7] 

0.2105 
0.0497 

371. 

12.67 
71.Slf 

1515.8 
l HO. 5 
1796. 5 
2120.4 

38.45 
26.19 
26.56 

~ 

HASS VELOCITY, LBSISQFT/SEC : 16.69 
l.250 
l.960 
50.55 

ItlSIDE DIAtlETER, INCHES : 
OUlSIDE DIAllHER, INCttES : 

LENGTH, FEET : 

74.81 62.90 90.99 

0.2320 0.2529 0.21l2 
0.0563 0.0670 0.0756 

361. 393. 4011. 

16.42 20.01 23.59 
80.27 86.55 90.97 

1522.1 1527.6 1532.9 
171f2 .8 1741f.7 1746.5 
1798.5 1800.2 1801.7 
2120.4 2120.4 2120.4 

37.96 37.45 36.93 
26.01 25.62 25.60 
26.46 26.36 26.26 

-

101.10 

0.2977 
0.0863 

1120. 

26.0lt 
91f.6l 

... 
1539.5 
1748.9 
1803.9 
2120.11 

36.25 
25.30 
26.13 



.• Jill. -

11-19-85 UtUDO/EIL -E1HAl1E CRACHING 10.3/60 COhlCASE e •utuDoe•o 

COIL 3 OF 5 

DAYS OH STREAH :: 0.0 HASS VELOCITY, L65/SQFT/SEC • 17.ql 
HYDROCAR80tt FEED, LBS/HR : 5326.0G IN!iIDE DIAMETER, INCHES : q.soo 

DILUT!ON STEAlio LBS/HR : 1597.80 OUTSIDE DIAllETER, J>fCHES • 5.210 
STEAIVHYDROCARBOth l8/l8 : 0. 30 LEtlGTH, FEET : !i0.55 

LENGTH 101.10 109.H 117. 27 125.36 111.lfS 141.54 151.65 

TOTAL RES THIE o. 2917 0.3160 o.11qo 0. 3516 0.3688 0.31!157 0,Q062 
HTO AVG RES THIE 0.0863 0.09!i2 0.10118 O.lllflf 0.1238 0.1310 O.llf39 

LINEAR VELOCITY lf33. qq· .. lf55. q64. lf75. lf86. 500. 

PERCEtlT COHVERTEO 28.oq ll. llJ 31.88 36.IJ5 38.91 41.35 q(f,32 
N-PENT co:wERSlON 91f.6l 96.ll 97.112 98.18 98. 71 99,09 99,q2 -

PROCESS G~S TEtl' 1539.5 1531. 7 1529.8 1530.7 1531.l 1536,q 1sqi.1 
INNER HALL HllP 1746.5 11qo.1 1738.0 1737.6 1738.l 1739.5 17111.5 

llUTER !IETAI TEllP 1600.6 1795.2 1793.q 1792.9 1793.6 1791f.5 1796.5 -
SHELLSIOE TEliP 2120.4 2120.lf 2120.4 2120,q 21?.0.4 2120,q 2120,q 

PRESSURE 36.25 15.85 l5.Q5 35.03 3Q.60 31f.H 33.59 
HC PARTl~L PRESS ?5.lfl 2s.1q 211.96 21f.75 211.Sl 21f.30 23.99 

HGHTEO AVG llCPP 26.13 26.0lf 25.96 25.88 25.80 25. 72 25.62 



- - ~ - - - -
11-19-85 UtUOO/EIL -ETHAtlE CRACl<ltlG (0.3/60 COtllCASE 8 'UtlIDO&•O 

COIL 4 OF 5 

DAYS Otl STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC a 17.41 
HYDR!>CARBOH FEED, LBS/HR = 5126.00 IllSIDE DIA11ETER, IllCHES a ... 500 

OILUTIOtl STEAi:, LBS/HR = 1597.80 OUTSIDE OIAllETER, INCHES : 5.210 
STEAll/HYDROCARBotf, LB/LB = 0 .10 LENGTH, FEET : SO.SS 

lEtlGTit 151.65 159.71t 167.82 175.91 18 ... 00 192.0t 202.20 

TOTAL RES TIMF 0.4062 0.4222 0.4378 0.45]0 0.11678 0.11823 0.11998 
HTD AVG RES TillE 0.1439 0.152] 0.1604 0.1681 0 .1755 0.1827 0.1912 

LINEAR VELOCITY soo. 512. 525. 518. 5S2. 566. 566. 

PERCEtlT COtlVERTEO 411. JZ c+6.66 48.97 51.26 51.52 55.76 56.S] 
N-PENT COtlVERSION ,9.42 99.60 99.73 99.61 99.80 99.92 99.95 

PROCfSS GAS TEHP 1541.l l51t5.2 15149.5 1554.0 1558.7 1563.6 15t9.9 
INNER HALL 1Et1P 1741.5 174].3 1745.4 1747.6 1750.0 1752.5 1155.8 

OUTER ttETAL TfttP 1796.4 1798.0 1799.7 1801.7 1603.8 1806.l 1809.l 
SHELLSIDE TEii' 2120.11 2120.4 2120.4 2120.4 2120.4 2120.11 2120.4 

PRESSURE ]3.59 ll.12 32.6" 32.14 ll.64 ll.11 30.43 
HC PARTIAL PRESS 21.99 21. 71 23.45 21.16 22.86 22.54 22.11 

HGHTEO AVG HCPP 25.62 25.Sl 25.41 25.14 25.24 25.14 25.01 

.I 



- - - - - - - - --
11-19-85 IMIDOl'EIL -ETHAtlE CAACHING (0.3/60 COttlCASE 8 '\JNID08'0 

COIL 5 OF 5 

DAYS OH STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC • 14.]9 
HYOROCAABOtl FEED, LBS/HR = 10652.00 INSIDE DIAllETEA, ltlCHES : 7.000 

DILUTioti STEAH, LBS/HR : 3195.60 OUTSIDE DIAllETER, INCHES :o 7. 710 
STEAtVHYDROCARBON, LB/LB : O.JO LEllGTtt, FEET • 6.56 

LENGTH 202.20 202.85 203.51 204.17 20'1.82 205.ltl 208.76 

TOTAL AES THIE 0.11998 0.5012 0.5025 0.5039 0.5053 0.5066 o.51311 
HTO AVG RES THIE 0.1912 0.1919 0.1926 0.193] 0.19111 0.191f9 0.1991 

LINEAR VELOCITY q01. 1183. 1163. q01. 1183. 1162. lf82. 

PERCENT CONVERTED 58.53 58.711 58.94 59.ll 59.31 59.49 60.28 
N-PENT COtlVERSIOtt 99.95 99.95 99.96 99.96 99.96 99.96 99.97 

PROCESS GAS TEllP 1569.9 1566.6 1563.4 1560.4 1557.S 1554.8 1Slf2.5 
INNER HALL THlfl 1569.9 1566.6 1563.lf 1560.q 1557.5 1551t.8 151t2.5 

OUTER llETAL TEllP 2120.5 2120 5 2120.5 2120.5 2120.5 2120.5 2120. 5 
SHELLSIOE TEllP 2120.11 212C.4 2120.4 2120.4 2120.4 2120.4 2120 .If 

PRESSllnE 30.43 30.42 J0.40 30.39 30.37 30.]6 J0.28 
HC PARTIAL PRESS 22.ll 22.12 22.11 22.11 22.10 22.10 12.06 

liGHTEO AVG HCPP 25.01 25.00 24.99 24.96 24.97 24.96 21f.92 

~ 



- - - -
11-19-85 utUDO/EIL -ETHAtlf CRACHillG IO.J/65.3qcrno CASE 9 'UllJD09 • 0 

COIL l OF 5 

DAYS Otl STREAtt : 0.0 UASS VELOCITY, LBS/SQFT/SEC : '·"' HYDROCARBOtl F EEO, LBS/llR : 1286.50 ltlSIDE OIAllElER, ItlCHES ::; 3.000 
DllllTION STEAll, LBS/HR : 386.00 OUTSIDE DIAllETER, IllCHES : 3.500 

STEAHltlYDROCARBOtt, LB/LB : 0. JO LEtlGTlt, FEET : 32.00 

LEtlGTH 0.0 S.12 10.24 ]5.36 20.'<8 25.60 32.00 

TOTAL RES TJllE 0.0 0.0259 0.0507 o.01q4 0.0971 0.1202 G.1476 
IHD AVG RES TlllE 0.0 0.0109 0.0168 0. 0<:15 0. 0265 0.0326 0.0417 

lltlEAR VELOCITY 191. 202. 211. 218. zzs. 230. 237. 

PERCEtH COtf\iEIHED 0.00 0.1? 0.52 1.49 J.26 5. 7' 9.61 
tl-PEtH COtfVERSIOtl 0.00 1.38 5.38 13.99 27.41 42.92 60.59 

PROCESS GAS TEllP 1238.0 1316.1 1383.2 1435.6 1471.4 1493.0 1507.8 
ltl!IER HALL TEii' 1666.J 1700.8 1731.6 1756.0 1772 .J 1781.6 1787.l 

OUTER tlETAL TEllP 1709.7 llU.2 1769.3 1791.J 1806.0 1814.] 1919.2 
SllEtlSJDE TEii? 2088.2 2088.2 2088.2 2068.2 2008.2 2088.2 2088.2 

PRESSURE 34.46 34.34 3'L21 H. 08 33.96 33.83 ]J.67 
If: PART JAL PRESS 22.94 22.87 22.80 22.76 22.76 22.78 22.84 

! GtlTEO AVG tlCPP 22.94 22.89 22.84 22.80 22.77 Z2. 77 ZZ.19 

.I 



- - -
11-19-85 utlIDO/EIL -ETHANE CRACHitlG IO.J/65.311COtfl CASE 9 'lJNI009'0 

COIL 2 OF 5 -
DAYS OH STREMI :: o.o llASS VELOCITY. L85/SQFT/9EC :: 10. 75 

HYDROCARBOtl FEED. LBS/HR :: 2573.00 IllSIOE OIAllETERt ItlCHES : l.980 
DILUl IOtl STEAi!, LBS/llR : 112.00 OUTSIDE DIAllC lER, IllCHES :: 11.490 

STEAll/llYDROCARBOtl, LB/LB : 0. JO LEtlGTlt, FEET : 32 .oo 

LEtlGTH 32.00 37.12 42.24 47.36 52.48 57.60 6'4.00 

TOTAL RES TillE 0.11176 0 .1665 0.1851 0.2036 0.2217 0.239? 0.2617 
HTO AVG RES THIE 0.0417 O.Oll95 0.0582 0. 0671 0.0760 0.08£19 0.0957 

LINEAR VELOCITY 269. 272. 276. 280. 264. 288. 293. 

- - - -

PERCEtfT COtlVERlED 9.61 12.:n lq.89 17.35 19. 77 22.16 25.12 -tt-PEtH COflVtRSIOH 60.59 69.97 76.92 82.2'4 86.36 89.57 92.60 

PROCESS GAS TEllP 1507.8 isoq.1 1504.5 1505.8 1507.8 1510.l 1513.8 
ltltlER HALL TEllP 1774.6 1771. 7 1770.q 1769.9 1769.9 1770.2 1770. 7 -OUTER llETAL TEllP 1807.7 1805.l 1803.9 1603.5 1803.5 1803.8 1804.J 

SllELLSIOE TEllP 2088.2 2088.2 2088.2 2086.2 2088.2 2088.2 2088.2 

PRESSURE :n.67 ]].55 J].qq :n.32 J].20 ]] .07 12.92 
llC PARTIAL PRESS 22.84 22.87 22.90 22.92 22.93 22.n 22.93 

HGHTEO AVG HO'P 22. 79 22.80 22.82 22.83 22.64 22.85 22.86 

-

.. 

-



- - - -
11-19-85 UtlIDO/EIL -ETHAtlE CRACIUtlG IO.l/65.34COt0 CASE 9 •lJtnD09'0 

COIL 3 OF 5 

DAYS OH STREAlt : 0.0 HASS VELOCITY, LBS/SQFT/SEC : 12.41 
HYDROCARBOU FEED, LBS/HR : 5146.00 WSIOE DIAllETER, ltlCllES : 5.240 

OILUTiotC STEAll, LB'.i/tlR = 1544.00 OUJSlOE DIAllETER, ItlCllES : s. 750 
STEAIVllYOROCARBOH, LB/LB = 0. 30 LEllGTH, FEET : 48.00 

LEt«>TH 64.00 11.68 79.36 81.oq 9q.n 102.ctO 11!.00 

TOTAL RES TillE O.Z6ll 0.28Ql 0.3066 0.3286 O.J502 0. 3114 0.3976 
HTD AVG RES TillE 0.0957 o.101q 0.1H6 0 .1318 0.1437 0.1551 0.169q 

UHEAR VELOCITY 3$8. 342. Hl. 352. 358. 36!L 371. 

PERCENT COtlVERTEO 25 12 Zl.98 30.60 ll.09 35.52 37.90 40.84 
tl-PEtlT COflVERSIOlf n.60 94.16 96.23 91.21 98.0l 98.59 99.08 

PROCESS GAS TEllP 15H .8 1508.l 1507.8 1508.9 1511.l 151ct.O 1518.0 
ltlflER HALL TEllP 1757 .6 1753.5 1751.9 1751.5 1751. l 1752.14 1153. 6 

OUTER llETAL TEllP 1791.9 11ae.1 1786.9 1786 .6 1786.8 1787.] 1788.4 
SHELLSIOE TEllP 2088.2 2088.2 2066.2 2088.2 2008.2 2088.2 2088.2 

PRESSURE 32.92 32.14 32.56 32.38 32.20 12.0l 31. 11 
tlC PARTIAL PRESS 22.93 22.92 22.88 22.81\ 22.19 22.1q 22 .66 

HGllTED AVG llCPP 22.86 22.81 22.87 22.87 22.87 22.86 22.85 

~ 



- - - - - - -- -"- - - - - - - - -
11-19-85 IJIIOO/EIL -ETHANE CRACHIHG I O.J/65.lllCOtO CASE 9 'IJII009'0 

COIL It OF 5 

DAYS Oti STREAtt : 0.0 llASS VELOCITY, LeS/SQFT/SEC : 12.41 
HYOROCARDOll FEED, LBS/llR : SlQ6.00 IllSIDE OIAllE TER, IllCllES : 5.240 

OILUTIOU STEAll, LE\S/llR ::- lS'l'LOO OUTSIDE OIAllE TER, lllCllES : 5.750 
STEAll/HYOROCAIUlOH, LB/LB : O.lO LEllGTH, FEET : C!B.00 

LE HG TH 112. 00 119.68 127.'36 135.0IJ 1'12. 72 150.'40 160. 00 

TOTAL RES TlttE 0.3976 0.4181 0.4381 0.11582 0.4777 0.4970 0.5<:06 
HTO AVG RES TlllE O. l691J 0.1803 0.1908 0. 2011 0.2111 0.2208 0.2127 

LWEAR VELOC:IlY 371. 377. 301. 389. 396. 402. 411. 

PlRCEtiT CotlVERTED 40.84 rn.11 45.47 47.76 50.04 52.2' 55.09 
11-PEtH COllVERSIOtl 99.08 99.lS 99.55 99.69 99.79 99.86 99.92 

PROCESS GAS TEllP 1518.0 1521.5 1525.l 15:!8.9 ]532 .8 1536.9 15112 .1 
lllTIER HALL TEl1P 1753.6 1754.8 1756.0 1757.lf 1756.9 1760.5 1762. 7 -OUTER llETA TEl1P 1768.4 1789.6 1790.8 1792.0 1793. l 1795.0 1796.9 

SltELLSIDE TElfl> 2066.2 2088.2 2088.2 2068.2 2006.2 2088.2 2068.2 

PRESSURE ll. 77 :n.57 ll.37 31.16 l0.94 30.71J 30.47 
tlC PARTIAL PRESS 22.66 22.59 22.52 22. lflt 22.36 22.27 22 .15 

'-lGHTED AVG tlCPP 2Z.85 22.84 22.62 22.80 2Z.79 22. 77 22.74 

,I 
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- - - - - - - - - - -
11-19-85 UtUOO/EtL -ETHAHE CRACKltlG ll'.l.3/65.34Cotll CASE 9 •UtHD09'0 

COIL S OF S 

DAYS ON STREAll : 0.0 tlASS VELOCITY, LBS/SOFT/SEC : f.50 
HYDIWCAROO!I FEED, l BS/llR : 5146.00 ItlSIOE OIAllEHR, ltlCllES : 5.990 

DILUTIOtl STEAll, LBS/HR : l 54'1. 00 OUTSIDE 01'.llETER, llfCllES : 6.500 
STEAlt/H,OROCARBoth LB/LB : 0. 30 LElfGTH, FEET : 32.00 

LEHGTH 160.00 165.12 170.N 175.36 180.48 185.60 192.00 

TOTAL RES TillE 0.5206 0.5368 0.5529 0.5689 0.5847 o.6ooq 0.'198 
1110 AVG RES Til!E 0.2327 0.2411 0.2 .. ~98 0.2587 0.2676 0.2764 0.2874 

LINEAR VELOCITY 314. 317. 319. 322. 325. 3<'8. HI. - - - -

PERCENT COtlVERTEO 55.09 56.911 58.69 60.35 61.97 63.54 65.48 
tl-l1 Et1T COttVERSIOtt 99.92 99.94 99.96 99.97 99.98 99.99 99.99 

PROCESS &AS TEii' 1542.l 1539.9 1539.7 15'10.7 1542.4 1544.7 15118.l 
ItltlER HALL TEllP 1795.9 1794. l 1791.l 1793.l 1791. 7 179'1. q 1795.6 -OUTER llETAL TEllP 1826.7 1625.3 1824.5 1824.6 1625.0 1825.8 1826.5 

SllELLSlOF lEllP 2088.2 2088.2 2088.2 2088.2 2088.2 2088.2 2088.2 

PRESSURE 30.47 30.40 30.33 30.25 10.18 3\i.10 30.00 
llC PARTIAL PRE~S 22.15 22.15 22.14 <'2 .13 <'2.12 22.11 22.06 

HGllTEO AVG HCPP 22.74 22. 72 22.70 22.69 ,2.67 22.66 22.64 

-

~ 
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11-21-85 UNIDO/EIL- PROPANE CRACHING CASE 10 •UNIDc:i.u' 

COIL l OF 2 

DAYS O~ STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC = 28.61 
HYDROCARBON FEED, LBS/HR = 6911;.00 INSIDE OIAHETER, INCHES = If.ODO 

DILUTION STEAH, LBS/HR = 2074.20 OUTSIDE DIAMETER, INCHES = If. 710 
STEA~VHYDROCARBON, LB/LB = 0.30 LENGTH, FEET = 316.00 

LENGTH 0.0 52.00 104.00 156.00 208.00 260.00 316.00 

TOTAL RES TIME o.o 0.1965 0.3623 0.5010 0.6147 0.701f8 0.7760 
HTO olVG RES THIE 0.0 0.0725 0.1316 0.1635 0.2221 0.2467 0.2705 

LINEAR VELOCITY 242. 297. 341. 412. 509. 659. 971. 

PERCENT CONVERTED 0.00 6.89 22.32 39.64 57.86 76.09 92.28 
N-PENT CONVERSION 0.00 5.66 19.44 35.27 52.76 71.lf2 69.70 

PROCESS GAS TEMP 1148.0 1294.0 1332.l 1365.6 1407.4 1463.2 1547.2 
INNER HALL TEtlP 1371.3 1473.6 1498.6 152(1.6 1549.5 1589.7 1652.3 

OUTER HETAL TEMP 1444.8 1534.0 1556.2 1576.3 1602.7 1639.4 1696.1 
SHELLSIDE TEHP 1978.l 1978.l 1978.l 1978.l 1978.l 1978.1 1978.1 

PRESSURE 62.56 59.80 56.62 52.78 46.00 41. 79 32.llf 
HC PARTIAL PRESS 36.08 35.63 35.62 35.16 33.42 30.13 23.78 

HGHTED AVG HCPP 36.08 35.63 35. 73 35.65 35.24 31f.lf2 33.17 

-

~ 



- - - - - - - -11-21-65 UNIOO/UL- PROPANE CFIACt<ItlG CASE 10 •utuoo10· 

COIL 2 OF 2 

DAYS OH STREAH = o.o HASS VELOCITY, LBS/SQFT/SEC : 27.69 

HYOROCARBOtl FEED, LBS/HR = 13626.00 ItlSIOE DIAMETER, ItlCllES : 5.750 

DILUTION STEAll, LBS/HR : 1U48.00 OUTSIDE OIAllETER, INCHES = 6.46; 

STEAll/HYCROCARBOH, LB/LB : 0.30 LEllGTH, FEET : 16.40 

LENGTH 316.00 317.64 319.28 320.92 322.56 324.20 132.40 

TOTAL RES 1IttE 0.7760 0.7777 0.7795 0. 7813 0.7630 0.7847 0.7932 

HTD AVG RES THIE 0.2705 0.2712 0.2720 0.2729 0.2738 0.2747 0.2798 

LINEAR VELOCITY 919. 926. 932. ?39. 946. 95]. 991. 

PERCENT CONVERTED 92.28 92.64 92.97 91.28 93.56 91.83 94.96 

tl-PEtH COtiVERSIOtl 89.70 90.13 90.54 90.92 91.27 91.60 91.00 

PROCESS GAS TEtlP 1547.2 1545.5 1543.9 154:?.5 1541.2 1540.0 1535.0 

IIUIER HALL TEllP 1547.2 1545.5 1543.9 1542.5 1541.2 1540.0 1535.0 

OUTER th:TAL TEllP 1978.2 1978.2 1978.l 1978.2 1978.2 1978.2 1978.2 

SHELLSIDE TEtlP 1978.l 1978. l 1978.l 1978.l 1978.l 1978.l 1978.l 

PRESSURE 32.14 Jl.94 11. 7l Jl.52 JI.JI 11.10 30.00 

HC PARTIAL PRESS 23.78 23.65 23.50 23.36 23.21 23.07 22.29 

HGHTED AVG HCPP 33.17 Jl.ll 33.10 33.06 33.03 33.00 32.88 

.6 



- - - - - - -
11-21-85 ltUDO/UL PROPAHE CRACKIHG CASE 11 1 UNIDOll 1 

COIL l OF l 

DAYS OH STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC :r 17.6' 
HYDROCARBON FEED, LBS/HR : '1'182. '19 INSIDE DIAllETER, INCHES : 4.250 

DILUTION STEAi!, LBS/HR : 1793.00 OUTSIDE DIAllETER, IllCHES : '1.880 
STEAtVHYDROCARBoth LB/LB : 0.'10 LENGTH, FEET : 290.00 

LENG TM 0.0 q6.qo 92.80 139.20 185.60 232.00 290.00 

TOTAL RES THIE 0.0 0.1892 0.3!'2q 0.'1936 0.6145 0.7166 0.8196 
HTD AVG RES TlllE 0.0 0.0618 0.1170 0.1719 0.2169 0.251!8 0.2953 

LINEAR VELOCITY 2:!5. 265. 305. 354. 416. 1198, 6111. 

PERCENT COtlVERTED 0.00 5.13 20.25 37.84 56.41 75.09 911.07 
N-PEtlT CONVERSION 0.00 4.35 17.60 33.62 51.34 70.']q 91.86 

PROCESS GAS TEllP 1112.0 1287.9 llU.5 1362.6 iqoo.6 1q50.e 15't0.0 
Itll~ER HALL TEllP 1375. l 11165.4 1511. 3 1529.3 1552.7 1565.0 16115.1 

OUTER llETAL TEMP H25.8 152'1.6 15'17. 7 1564.l 1565.9 1615.8 1671.0 
SllELLSIOE TEllP 1675.3 1675.3 1675.3 1675.3 1675.3 1675.3 1675.3 

PRESSLIRE in.11 q1. 72 40.lq 36.32 J6 .16 33.56 29.39 
llC PARTIAL PRESS 21.85 21. 71 22.36 22. 72 22.61 21.91 19.90 

1-Jt:l-ITFll AVG !1CPP 21.65 21.66 21.97 22.26 22.40 22.38 22.11 

.I 
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11-21-85 UNIDO/EIL PROPANE CRACHING CASE 12 'UNIDOl2 1 

COIL l OF l 

DAYS ON STREAM : 0.0 tlASS VELOCITY, LB5/5QFT/SEC • 17.'9 
HYDROCARBON FEED, LBS/HR = ql482.149 INSIDE DIAMETER, ItlCHES ., q,zso 

DILUTION STEAtl, LBS/HR : 1793.00 OUTSIDE DIAMETER, ItlCHES : ... 880 
STEAtl/HYDROCARBON, LB/LB : 0. 140 LENGlH, FEE·,· : 290.00 

LENGTH o.o 46.40 92.80 139.20 185.60 232.00 290.00 

TOTAL RES TUIE 0.0 0.1891 0.3511 o.q958 0.6189 0.7236 0.8102 
HTO AVG RES TIME 0.0 0.0623 0.1171 0.17Z7 0.2190 0.2561 0.2967 

LINEAR VELOCITY 226. 2614. 302. 3149. 407. 483. 617. 

PERCENT CONVERrEO 0.00 14.76 18.97 35.64 53.21 71.04 90.58 
N-PENT COUVERSION 0.00 q,01 u.q5 11.55 qe.18 66.07 87.59 

PROCESS GAS TEt!P 1112.0 1282.8 1326.q 1355.6 1390.q 11D5.2 1512.9 
lllt!ER HALL TEllP 13614. 3 1"72.6 11499.0 1516.l 1537 .s 1566.4 1618.8 

OUTER UETAL Ht .. 11411.0 1510.3 1533.8 15149.6 1569.q 1596.2 16144.q .... 
SllELLSIDE TEllP 1854.5 1854.5 16514.5 1854.5 18514.5 1854.5 1854.5 

PRESSURE q2.98 41.57 40.00 38.20 36.09 33.!6 29.56 
ttC" PARTIAL PRESS 21.78 21.58 22.13 22.45 22.32 21.66 19.83 

HGtt!EO AVG HCPP 21.78 21.56 n.80 22.05 22.17 22.ll 21.86 

-

.I 
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08-11-85 EIL-UHIDO CASE 11 1 UHID01J 1 

COIL 1 OF 2 

DAYS Otl STREAH = o.o HASS VELOCITY, LBS/SQFT/SEC • 11.61 
HYDROCARBON FEED, LBS/HR : 6914.00 INSIDE DIAllETER, INCHES = lf.000 

DILUTION STEAll, LBS/HA : 2074.20 OUTSIDE DIAtlETElc, rncHES = ... 710 
STEAlt/llYOROCARBOlh LB/LB = 0. JO LEtlGTH, FEET = 318.00 

LENGTH 0.0 50.88 101.76 152.611 201.52 2511.110 318.00 

TOTAL RES THIE 0.0 0.19118 0.1609 0.5015 0.6181f 0.7111 0.8009 

HTD AVG RES TlllE o.o 0.0710 0.1299 0.1812 0.2241 0.2512 0.2794 

LINEAR l/ELOCITY 2110. 281. JJ2. 195. 480. 606. 900. 

PERCENT CONVERTED 0.00 6.35 20.80 37.10 54.27 71.67 90.55 
N-PEtlT CotlVERSION 0.00 5.19 18.07 J2.90 '19.21 66. 71J 87.60 

PROCESS GAS TEllP llll8.0 1289.2 1326.7 1357.6 1J95.1 1444.11 1510.7 
UlllER HALL TEllP 136Q. 5 1464.2 1'109.2 1509.5 15J5.5 1570.7 1615.0 

OUTER llETAL TEllP lin4. 7 15:?2.8 1545.0 1563.5 1587.3 1619.4 1677.6 

SHELLSIDE TEllP 1962.4 !962.4 1962.4 1962.4 1962.4 1962.11 1962.4 

PRESSU~E 62.98 60.12 57.27 51.64 49.20 43.57 11.55 
t1C PARTIAL PRE!iS 16.34 15.81 15.97 15.42 H.68 31.07 24.67 

1 'GHTED AVG HCl'P 36.H J5.87 35.92 35.84 15.48 34.76 11.40 



- -- - - - - - ·-- ·- -- --- -- - - - - - -
08-13-85 EIL-UHIOO CASE 13 1 UtU0013 1 

COIL 2 OF 2 

DAYS OH STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC • 27.69 
HYOROCARBott FEED. LBS/HR : 11828.00 INSIDE DIAHETERt INCHES • 5.750 

DILUTION STEAH, LBS/HR : 111148. 39 OUTSIDE DIAllHERt INCHES • 6.lf60 
STEAIVHYOROCARBOH. LB/LB : 0.10 LWGTH • FEET • 16 .lfO 

lEtfGTlt ll8.00 119.64 121.28 122.92 124.56 126.20 114.lfO 

TOTAL RES TittE 0.8009 0.8028 0.801f7 0.8065 0.8084 0.8101 0.8194 
HTD AVG RES TillE 0.2794 0.2801 0.2809 0.2818 0.2627 0.2817 0.2890 

LINEAR VELOCITY 858. 863. 869. 874. 860. 886. 916. 

PERCENT CONVERTED 90.55 90.9] 91.29 91.62 91.91 92.21 91.47 
- - N-PENT COtNERSION 87.60 88.06 88.48 88.88 89.26 89.61 91.12 

PROCESS GAS TEtlP 1530.7 1528.9 1527.1 1525.5 1524.l 1522.7 1517.0 
ItUIER HALL HllP 1530.7 1528.9 1527.l 1525.5 1524.1 1522.7 1517.0 

OUTER llETAL TEllP 1962.4 1962.5 1962.4 1962.4 1962.5 1962.4 1962.4 
SHELLS IDE l EllP 1962.4 1962.4 1962.4 1962.lt 1962.4 1962.lt 1962.4 

PRESSURE 33.55 ll.16 13.17 12.98 12.79 12.60 31.60 
llC PARTIAL PRESS 24.67 24.55 24.42 24.29 24.16 24.0l 23.34 -HGH TEO AVG llCPP JJ.40 JJ.36 13.33 33.]0 JJ.27 JJ,24 Jl.11 

• 

·-··· ·----------------------· 
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LENGTH 

TOTAL RES TillE 
HTD AVG RES TlllE 

LINEAR VELOCITY 

PERCENT COflVERTED 
N-PEtH CONVERSION 

PROCESS GAS TEii' 
INt!fR HALL TEllP 

OUTER tlETAL TEllP 
SHELLSIDE TEllP 

PRESSURE 
HC PARTIAL PRESS 

HGHTED AVG HCPP 

- - - - -
11-21-85 J'IIOO/Ell PROPANE CRACKING CASE llf 

COIL 

DAYS OH STREAH : C.O 
HYDROCARBOti FEED, LBS/HR : 118211.25 

DILUTIOli STEAtl, LBS/HR : 1CfCf7.Z7 
STEAll/HYDROCARBON, LB/LB : O.lO 

0.0 '"·'o 99.20 

0.0 o.21•n 0.11Cf03 
o.o 0.08llf 0.1515 

196. Z26. Z57. 

0.00 4.56 16.91 
0.00 ].81 l«t.Sct 

1112.0 1262.2 1300. 7 
llzct.a 1Cf24.l 1CfCf8., 
1367.lf 11657.l 11679.0 
1781t.l 1781t.l 1764.1 

46.79 165.51 «tit. n 
27.09 26.90 27.]7 
Zl.09 26.68 27.09 

l OF l 

-
•lJNIDOllf' 

HASS VELOCITY, LBS/SQFT/SEC : 17.•I 
INSIDE DIAllETER, INCHES : lf.250 

OUTSIDE DIAllETER1 INCHES : Cf.880 
LENGTH, FEET : 310.00 

1118.80 198.110 2118.00 

0.'210 0.1790 0.9159 
0.2226 0.28]] 0.3327 

293. 336. 390. 

31.23 116.27 '1.73 
27.36 Cf}.]] 56.36 

1125.l 1153 .1 1186.9 
1463.5 11181.2 1503.5 
1492.9 1509.l 1530.1 
1761t.l 1781t.1 1784.1 

lt2.51 lt0.66 38.50 
27.62 27.1+8 26.92 
27.2~ 27.19 27.34 

- - - - -

310.00 

1. 0597 
0.3829 

lf77. 

80.lf9 
75.92 

1q42,o 
151fl.2 
1565.1 
1761t.1 

J5.2l 
25.116 
27.09 



- - - -- - - - - ~ .. 
11-21-85 UHIDO/EIL PROPANE CRACHING CASIE 15 0 UNIDD15' 

COIL 1 DF 1 

DAYS OH STREAtt : o.o tlASS VEl.OCITY1 LBS/SQFT/SEC • 17.'9 
HYOROCARBOH FEED, LBS/HR 4716.00 INSIDE DIAtlETER, INCHES : 4.250 

DILUTIOtt STEAtt, LB!l/tlR " 1519.~0 OUTSIDE DIAllETER, INCHES • 4.880 
STEAIVHYOROCARBOtt, LB/LB = 0.12 LENGTH, FEET • 327.00 

LENGTH 0.0 52.12 10 ... 64 156.96 209.28 261.60 ]26.99 

TOTAL RES TIHE 0.0 0.2507 o.•1687 0.6581f 0.8227 0.9615 1.1096 
HTO ~VG RES TlttE o.o 0.0665 0 .162 7 0. 2371 0.2996 0.3497 0 ... 028 

LINEAR VELOCITY 191. 224. 257. 295. llfl. 402. 499. 

Pff!CENT CONVERTED 0.00 5.25 18.91 llt.51 50.88 67.57 86.81.J ·-tl-PEN! COtlVERSIOli 0.00 4.lf2 16.ll 30.36 45.71 62.27 83.05 

PROCESS GAS TEtf> 1112.0 1266.i 11011.] llll.O 1162. l 1401.5 1467.2 
IHNER HALL 1 EllP 11~7.0 1428.9 l'f52.5 1'168.8 1408.8 1514.8 1560.2 -OUTER HETAL 1 HIP 1170.0 1461. 7 1482.9 1498.1 1516.7 151f0.9 1582.9 

SllELLSIDE 1 EllP 1184.] 1786.l 1786., 1786.l 1786.l 1786.3 1786.3 

PRESSURE 48.0'I 46.7~ .. 5.29 .. 3.59 41.61 39,H 35.66 
llC PARTIAL PRESS 26.78 26. 74 27.lflf 27.85 27. 79 27.22 25.61 -

tlGHTED AVG HCPP 26.78 26.65 27.00 27.31 27.49 27.50 27.28 

_j1 



~ - - - - ·- - - - - - -
08-11-85 EIL-UHIDO CASE 16 •utUD016' 

COIL 1 OF 4 -
DAYS Ott STREAH = 0.0 111155 VELOCITY, L05/SQFT/SEC : 111. 5l 

llYDRC'CAROOH FEED, LBS/HR : 1981.17 IllSIDE DIAllCTER, ItfCllES : J.000 
DILUTION STEAtl, LBS/llR : 59lt.35 OUTSIDE OIAltETER, It!CHES : J.500 

STEAIVllYDROCAROOH, LB/LB : 0. 30 LEtlGTtt, FEET : 32.00 

LE HG TH o.o 5.00 10.00 15.00 20.00 25.00 32.00 

TOTAi.. RES Tiit!: 0.0 0.0219 0.0448 0.0690 0.0901 0.1109 b.11e5 
HTO AVG RES TlllE 0.0 0.0124 0.0194 0.02511 o.ons 0.0381 0.0479 

UtlEAR VCLOCIH 205. 214. 222. 210. 238. 246. 259. 

PFRCENT COtNERTEO 0.00 0.50 1.61 l.67 6.57 10.11 15.69 
11-PUIT COtlVERSlott 0.00 0.41 1.38 ].13 5.66 a. 11 11.72 

PROCESS 61'.S lEll' 1184.0 1241.8 izee.J 1321.6 1343 .4 1357. 7 1171.9 
Jll:lER HALL Hll' 1557.5 1587 .8 1613. 2 1611.4 1641.0 1650.J 1657 .o -OUTER llETAL HI .. 1610.8 1618.2 1661.0 1677. l 1687 .lf 1693.t 1699. 9 
SllELLSIOF- TEllP zoeq.s 208q.s 2oaq.s ZOM.5 2081J.5 2064.5 20M.5 

Pr.ESSURE 38.tn 38.25 38.07 37.89 37. 70 37.51 17.ZJ 
HC PARTIAL PRESS 22.21 22.16 22.18 22.28 22.lf6 22.69 23 .03 

1-l<>llTEU AVG HCl'P 22.21 22.17 22.17 22.21 22.29 22.40 22.57 

~ 



I I .... - -- - - - -
08-13-85 Ell-UtlIOO CASE 16 'UtlID016 • 

COil 2 OF 4 

DAYS Ott STREAtl : o.o tll\55 VELOCITY, LBS/SQFTISEC : 16. 56 
Hl'DROCA'180U FEED, LBS/HR : 3962.:n IllSIDE Dl/lllETER, ItfCllES : J.980 

DILUTIOU STEAll. lBS/tlR : 1188. 70 OUTSIOE DIAllETER I ltfCHES = 4.490 
STEAll/HYOROCARBOH, LB/LB = 0. 30 LENGTH, FEET = 32.00 

lEtlGTH n.oo n.oo 42.00 47.00 52.00 57.00 64.00 

TOTAL RES TJllE 0.1385 0.1553 0.1117 0 .1876 o.2on 0.2182 0.2388 
H10 A~G RES Titre 0.0479 0.0548 0.0622 0.0696 0.0769 0.0838 0.09ll 

LitlEAR VELOCITY 294. 301. 309. 317. 126. 3311. 347. 

PEPCftH l:OtlVERlED 15.69 19.16 22.112 25.59 28.73 31.86 36.27 
11-PEtH COllVERSIOtl 13. 7Z 16.83 19.17 ZZ.64 ZS.49 28.17 lZ.45 

PPCCESS SAS TEii' 1171.9 1370.3 1372. l 1J75.4 1379.8 neri.t 1192. 7 
11u1rn HAtL TEllP 16q2.2 16qo.q 16110.6 1641.9 16<U.9 16116.t 1650. l -OIJTi:.R llEiAL TEllP 1685.8 16611.11 1684.7 1685.9 1687.8 1690.0 1693.6 

SllELLSIOE TEllP 2064.5 2084.5 2064.5 2084.5 2064.5 208'f.5 2084.5 

PRESSURE 37.23 37.06 36.87 36.68 36.46 36.21 35.98 -ltC PA!HIAL PRESS 23.03 23.21 23.36 23.48 23.59 23.68 23.78 
HGllTEO A'JG HCPP 22.57 22.67 22.76 22.85 22.92 22.99 23.08 

,,I 
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08-13-85 Eil-UttIDO CASE 16 0 UtlID016' 

COIL 3 OF 4 

DAYS OH STREAtl : 0.0 tlASS VELOCITY. LBS/SQFT/SEC : 19.11 
HYDROCARBotf FEED. LBS/HR = 79Zlt.67 IllSIDE DIAllETER • ItlCllES : 5.2Cf0 

DILUTIOO STEAtt. LBS/HR : 2177 .llO OUTSIDE DIAllETER • ItlCHES : 5.750 
STEAlt/HYOROCARBOttt lB/lB : 0.30 LENGTH, FEET : 96.00 

l.EttGTH 4q.t10 80.00 96.00 112.00 128.00 llflf.00 U0.00 

TOTl\L RES TlllE 0.2368 0.2775 0.3139 0.31479 0.3797 0.«1093 0.'1368 
mu AVCi PES TillE 0.0931 0.1118 0.1298 0.1«158 0.1599 0.1724 0.1838 

lltlEAR VELOCI fY qoo. 1126. 1154. 486. 5Zl. 560. 60Cf. 

PERCEITT CotNERTED 36.27 q4,24 51.63 5&.n 66.17 73.ll 80.35 
tf-PEtlT COUVERSIOH 32.lfS 39.911 lf6.99 Sit. tJ9 61.37 68. 79 76.2] 

PROCESS GAS TEii' ll9Z.7 1395.6 llf07.9 111zq.1 11143.l llf65.0 11190 .1 
ltll[R HALL lEllP 1635.l 1635.3 1641.8 1651.0 1662.2 1675.5 1691.2 

OUTER tlEil.L TEii' 1678.8 1679.l 1685.lf 1694.0 11oq,4 1716 .a l7ll . .L 
SHELLSIOE TEllP 2064.5 2064.5 2064.5 2064.5 2064.5 2064.5 2064.5 

PRESSURE 35.98 ]5.]2 J<l.61 ll.84 33.00 32.09 31.10 
llC PARTIAL F'RESS 21.78 23.85 21.78 21.62 21.38 21.04 22.59 

HGllTEO AVG HC:PP 21.08 23.22 23.ll 23.35 23.37 23.35 23.31 

.I 



' I - - - - - - - - - - - - - - - .. 
08-11-85 EIL-~IIDO CASE 16 •UtlI0016 • 

COIL 4 OF 4 

DAYS OH STREAH : 0.0 llASS VELOCITY, LBSISQFT/SEC : lit. 62 
HYDROCAQBOH FEED, LBS/HR : 7924.67 ltlSIDE DIAllETER, ltlCtlES : 5.990 

DILUTIOH STEAll, LBSlllR : 2377.llO OUTSIDE DIAllETER, ItlCtlES : 6.500 
STEAIVHYOROCARBOH, LB/LB = 0.30 LEllGTlt, FEET : 32.00 -

LEtlGlH 160.00 165.30 170. 00 175.0i) 180.00 185.00 192.00 

TOTAL RES TillE o.q368 o.q1175 0.11560 0.4683 o.q1eq 0.488! 0.5018 
H 0 A11G RES TillE 0 .1838 0.1805 0.1934 0.1986 0. 2039 0.2094 0.2175 

l UIEAR VELOCIT't 462. •ni. 481. 1191. 501. 510. 524. 

PERCENT COHVERHD 80.35 83.01 85.47 87.76 89.87 91.81 94.19 -tt-PrnT COtfVERSIOli 76.21 79.15 81.89 81Lfl8 86.91 89.21 92.11 

PROCESS GAS TEllP H90.l 1'94.l 1504.7 1511.8 1521.8 1534.7 1551.l 
ltltlER HALL TEllP 17:!5.5 1729.0 1733.5 1738. 7 1744.5 1750.8 1760.6 -OUTER • :O:TAL TEtlP 1762.3 1765.( 1769.l 1774.6 1779.9 1785.7 1791f.8 

SllELLSIDE TEI IP 2064.5 2084.5 2064.5 2084.5 20814.5 2084.5 2084.5 

PRESSURE 31.10 30.94 30. 77 30.60 30.43 30.2!5 U.99 
tlC P~IHIAL PRESS 22.59 22.57 22.Slf 22.50 22.411 22.37 22.25 

UGHTEO AVG ttCl'P 21.n 23.28 21.26 23.24 21.22 23.21 23.18 

~ 
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- - .- - - -- -- ··- ·--- - - -11-25-85 UHI00/£1L - C2/Cl CRACt<ING 10.15/61.0 £ COtU CASE 19 1 ut410019 1 

COIL l OF 5 

DAYS Ott STREAH = 0.0 HASS VELOCITY, l8S/SQFT/S£C: 19.71 
HYDROCARBON FEED, LBS/HR = 11603.80 INSIDE DIAllETEA, INCtlES = It.ODO 

DILUTION STEAH, LBS/HR = 1611. 30 OUTSIDE OlAllETEA, ItlCHES : 4. 710 
STEAIVHYOROCAROON, LB/LB : 0.35 LEllGTH, FEET = 54.08 

LEttGTH 0.0 8.65 17.ll 25.96 34.61 4J.H 54.08 

TOTAL RES TltlE o.o 0.0]09 0.0607 o.o8n 0.1171 0.141t0 0.1766 
HTD AVG AES THIE 0.0 0.01115 0.0246 0.0329 0.0407 0.01186 0.0589 

LINEAR VELOCITY 21q. 286. 296. 307. 317. 326. ]18. 

PERCENT COtlVEIHEO 0.00 O.lt5 l.Jl 2.72 4.76 7.38 11.24 
N-PErH CONVERSIOlt 0.00 0.25 0.80 1.82 3.43 5.63 9.07 

PROCESS GAS TEIF 1148.0 1197.2 1239.4 1273.7 1100.0 1319.J 1336.2 
INtlEA HALL T£1tP 1425.7 1456.0 1462.lf 1503.7 1519.7 1531.0 15110.2 

OUTER tlETAL TEllP llf69.2 1516.8 15110. 7 1560.0 1574.lf 1564.S 1592.7 
SllF.lLS!OE TCllP 1974.6 1974.6 1974.6 1974.6 1974.6 1974.6 1974.6 

PRESSURE 115.80 lfS.U lf5.04 lflt.65 lflf.25 lfl.lll 4J.l2 
HC PARTIAL PRESS 27.81t 27.61t 27.lt7 27.Jl 27.23 27.15 27.08 

HGHTEO AVG HCPP 27.64 27. 72 27.60 27.49 27.40 27.12 27.25 

..I 



- - - - - - -- --- - - - -11-25-85 UHIOO/EIL - CZ/CJ CRACt<ING (0.35161.0 E coro CASE 19 •lJNil1019' 

COIL 2 OF 5 ·-
DAYS OH STREAH : o.o HASS VELOCITY, LBS/SQFT/SEC • 19.78 

HYDROCARBON FEED, LBS/HR : q401.eo INSIDE DIAHETER, IHCHES a 4.000 

DILUTION STEAH, LBS/HR : 1611. lO OUTSIDE DIAMETER, INCHES • 4. 710 
STEAIVHYOROCARBON, LB/LB : 0.35 LENGTH, FEET • 54.08 

LENGTH 5q.oe 62. 71 71.38 80.0'l 88.69 97.Jlll 108.16 

TOTAL RES TIHE 0.1766 0.2011 0.2262 0.2500 0.2731 0.2956 0.3228 

HTD AVG RES TitlE 0.0569 0.0676 0.0766 0.0858 0.0951 O.lOU 0.1156 

LINEAR VELOCITY lJ8. l'l8. 358. 369. 379. 390. 405. 

PlRCEHT COHVERTED 11.2111 1111.64 18.20 21.81 25.49 Zt.15 33.70 

H-PEtlT COtlVERSION 9.07 12.21 15.58 19.10 22.72 26.41 ll.08 

PROCESS GAS TEHP 1136.2 11116.l 1]5'6.l 1]61.0 1367.4 1173.6 1181.2 

INNER HALL TEtlP 15qo.J 1545.2 1548.9 1552.0 1554.8 1557.6 1561.0 

OUTER llETAL TWP 1592.8 1597.2 1600.~ 1601.4 1605.9 1608.3 1611.5 

SHELLSIDE TEtlP 197'L6 19711.6 1974.6 1974.6 1974.6 197'1.6 197'1.6 

PRESS~E llJ.32 112.89 42.44 q1.99 &H.52 qi.Oil llO.lll 

.tC PARTIAL PR[SS 27.08 27.02 26.96 26.88 26.78 26.66 26.lf9 

H5HTED AVG HCPP 27.25 21.20 27.16 27.12 ~7.08 27.01 26.97 

,,I 



- - - - -
u 11-25-85 UHIDO/lIL - C2/Cl CRACl<IHG (0.15/61.0 E Coto CASE 19 °UNIDOJ9° 

COIL l OF 5 

DAYS OH STREAH : 0.0 HASS VELOCITY, LBSISQFT/SEC • 19.71 
HYOROCARBOH FEED, LBS/HR : q60l.80 INSIDE DIAHETEA, INCHES = 14.000 

DILUTION STEAH, LBS/HR = 1611.10 OUTSIDE DIAllETER, ItlCHES • 4. 710 
STEA•VHYOROCARBOH, LBILB : 0.15 LENGTH, FEET :r 54.01 

LENGTit 108.16 116.81 125.46 Ull.12 lq2.11 151.4'2 162.21l 

TOTAL RES TltlE 0.3228 O.llll9 0.364] 0. ]842 O.lf0l5 0.4221 0.41l47 
HTD AVG RES THIE 0.1156 0.12'15 O.llH 0.1418 0.1501 0 .1582 0.1680 

LINEAR VELOCITY 405. 417. 429. 442. 456. •no. 489. 
-

PERCEHT COfNERTED ll.70 37. ll 40.88 44.40 47.88 51.29 55.48 
H-PEHT CONVERSIOH 31.08 llf.84 18.62 42.41 lf6.20 lf9.97 54.65 -

PROCESS GAS TF.tlP 1181.2 1387 .l ll9l.6 1400.l 1406.7 1413.6 1422.6 
INNER HALL TEtlP 1561.l 1564.0 1567. l 1570.4 1571.9 1577. 7 1582.8 

OUTER HETAL THIP 1611.5 1614.l 1616.9 1619.9 1621 .1 1626.6 1631.1 
SHELLSIDE TUIP 1974.6 1974.6 1974.6 1974.6 1974.1. 1974.6 1974.6 

,_ 

PRESSURE ltO.•n 19.89 19.36 18.81 18.24 17.64 36.H 
HC PARTIAL PRESS 26.119 26.l] 26.14 25.91 25.70 25.45 25.10 

t¥.iHTED AVG HCPP 26.91 26.92 26.86 26. 79 26.72 26.64 26.54 

-

.I 



- - - - - mm 
11-25-85 lJ'tlDO/EIL - C2/CJ cqACKING (0.35/61.0 E COti) CASE 19 1 UNID019' 

COIL 4 OF 5 

DAYS ON STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SE""". : 19. 78 
HYDROCARBON FEED, LBS/HR = 4603.80 ltlSIDE DIAttETER, INCHES : 4.000 

DILUTION STEAH1 LBS/HR = 1611.10 OUTSIDE OIAllETER, IHCHES : 4. 710 
STEAIVHYDROCAR6CIH1 LO/LB = 0.35 LENGTH, FEET : 5/f.08 

LEHGTH 162.24 110.89 179.5/f 188.19 196.85 205.50 216.32 

TOTAL RES TillE 0.111147 0.4621 0.11789 0.4952 0.5109 0.5261 0.54/fl 
HTO AVG AES TlllE 0.1680 0.1756 0.1829 0.1900 0.1969 0.2036 0.2117 

L !NEAR VELOCITY 489. 505. 523. 541. 560. 581. 609. 

PERCENT CONVERTED 55.'18 58.76 61.97 65.10 68.14 71.09 74.64 
N-PEtU COHVERSIOti Slf.65 56.35 62.00 65.59 69.10 12.51 76.61 

PROCESS GAS TEtlP 1422.6 1430.l llfJ7.9 1446.l M54.6 1461.5 1475.4 
HltfER HALL TEllP 1582.9 1587.2 1591. 9 1597.0 1602.3 1608.1 1615.6 

OUTER METAL TEllP 1631.2 1635.l 1639.'l 1641.8 ll48.7 1653.8 1660.9 
SHELLSIDE TEllP 19711.6 1974.6 1974.6 1914.6 191/f .6 1974.6 1974.6 

PRESSURE 36.88 36.24 15.57 Jll.88 llf.17 33.42 12.44 
HC PARTIAL PRESS 25.10 24.79 24.45 211.09 23.70 21.28 22.70 

HGltTEO AVG tlCPP 26.511 26.45 26.35 '6.25 26.15 26.011 25.89 

"' 
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LENGTH 

TOTAL RES TlllE 
HTD AVG RES TlltE 

LINEAR VELOCITY 

PERCENT COl'IVERTtD 
H-PEHT COHVERSIOH 

PROCESS GAS TEt .. 
ItltlER HALL TEtlP 

OUHR ttETAL HtlP 
SHELLSIDE TEtlP 

PRESSURE 
'IC PARTIAL PRESS 

HGHTED AVG HCPP 

- - - -
11-25-85 UHIDO/EIL - C2/Cl CRACKING 10.35/61.0 E CONI CASE 19 •lJHID019' 

COIL 5 OF 5 

DAYS OH STREAM = 0.0 
HYDROCARBOH FEED, LBS/HR = q60l.80 

DILUTION STEAtl, LBS/HR = 1611.lO 
STEAtVHYDROCARBOth LB/LB = 0. 35 

216.32 22 ... il Zl1.'2 

o.5qq3 0.5582 0.5716 
0.2111 0.2180 0.2241 

609. 631. 660. 

7q.64 17.36 79.96 
76.61 79.11 82.69 

l•H5.4 11185 ... 1495.9 
1615.1 1622.5 1629.6 
1660.8 1666.8 1673.2 
1974.6 1974.6 1974.6 

32.44 11.62 30.75 
22.70 22.21 21.67 
25.89 25. H 25.65 

HASS VELOCITY, LBS/SQFT/SEC: 19.ll 
ItlSIDE DlAtlETER, INCHES : 4.000 

OUTSIDE DIAllETER, INCHES: 4.710 
LENGTH, FEET : 54.08 

242.27 250.93 259.51 

o.584q 0.5967 0.6014 
0.2300 0.2358 0.2414 

689. 122. 758. 

82.q1 811.76 16.911 
85.lf6 88.01 90.34 

1507.l 1518.8 1531.l 
1631.2 1645.q 1654.l 
1680.0 1681. 7 1695.l 
1974.6 1914.6 1914.6 

29.15 28.89 27.81 
21.10 20.48 19.82 
25.52 25.19 25.25 

. - - - -'- -- - -------

- - - -
- i 

no.19 

0.6222 -0.2411 
809. 

89.44 -92.88 

15'11.I 
1'65.8 -1105.9 
1971f.6 

26.52 -18.91 
25.09 

-

.... 



- - - - - - --- -- - - - - - - ~ - - -
11-25-85 UUDO/Ell-l5C2/25Cl CRAc:KltlG c 0 .15/59 .o E cotu CASE 20 •unoo20. 

COil 1 OF 5 

DAYS OH STREAH : 0.0 HASS VELOCITY, LBS/SQFT/SEC : !1.11 
ttYDROCARBOH FEED, LBS/HR : 1675.00 INSIDE DIAllETER, IllCHES : 5.000 

OILUTIOU S1EAH1 UIS/llR = 2666.00 OUTSIDE DIAllETER, lllCttES : s.110 
STEAIVHYDROCARBOH, LB/LB : 0.35 lEtlGTH, FEET : 54.08 

LENGTH o.o 8.65 17.11 25.96 llf.61 lfl. 26 Slf.08 

TOTAL RU TJHE 0.0 0.0264 0.0520 0.0168 0.1010 0.12146 0.1532 

HTD AVG RES TillE 0.0 0.0128 0.0226 0.0112 0.0191 0.0471 0.0574 

LltlEAR VELOCITY 122. 111. 1111. 151. 161. 172. 181. 

PEPCEtiT CotfVERTEO 0.00 0.79 2.05 3.81 6.12 8.84 12.66 

H-PEHT COtfVERSIOll o.oo 0.51 1.41 2.80 4.71 7.09 10.58 

PROCESS GAS TEIF 1202.0 lZ40.0 1271.9 1297.l 1316.8 lll1. 5 lllf5.0 

WtlER HALL TEllP 1510.2 1512.6 1551.4 1566 .1 1576.9 1581f.6 1591.0 

OUTER ttETAL TEllP 1581.9 160lf.O 1621.1 1614.l 161tlf.O 1650.7 1656.4 

SllELLSIDE TUI' 2066.0 2086.0 2086.0 2086.0 2086.0 2086.0 2086.0 

PRESSURE 41.22 42.86 q2.so q2.14 q1. 77 41.39 40.91 

HC PARTIAL PRESS 26.16 26.18 26.02 25.88 25. 77 25.66 25.51 

HGllTEO AVG HCPP 26.16 26.25 26.15 26.06 25.97 25.89 25.80 

-

-

I 
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11-25-85 lJiIOO/EIL-75C2/25Cl CRACKING (0.35159.0 ECON) CASE 20 'UllI0020' 

COIL 2 OF 5 

DAYS Ot4 STREAH : 0.0 tlASS VELOCITY t LBS/SOFT/SEC z t1 .11 

HYOROCARBOH fEED1 LBS/HR : 7675.00 ItlSIOE OIAtlETERr ltlCllES : 5.000 

DILUTIOtl STEAU, LBS/HR : 2686.00 OUTSIDE OIAllETER, INCHES : 5. 710 

STEAIVHYOROCAR80H, LB/LB : 0.35 
LEHGTH, FEET r; 5q,09 

II LENGTH 5q.oe 62.73 71.18 eo.oq 88.69 97.lti 108.16 

TOTAL RES Tltlf 0.15JZ 0.1755 O.l97l 0.2186 0.2393 0.2596 o.211q1 

HlD AVG RES TlllE 0.05714 0.0657 o.01q2 0.0827 0.0912 0.0997 0 .1102 

LltlEAR VELOCllY 383. 391. qoz. 1412. 'li?l. q32, qq5, 

PERCEITT COtNERTED 12.66 15.95 19.]q 22. 79 26.27 29.76 3q,10 

N-PEHT CONVERSION 10.58 13.67 16.95 20.llt 21.82 27.16 31.84 

PROCES~ GAS TEIF 13q5,o 1351.4 1360.5 1366.8 1172.7 1378.5 1185.6 

ItnlER HALL TEIF 1591.l 159q,6 1597.'4 1599.7 1601.8 16oq.o 1606.7 

OUlER ttET Al 1 EllP 1656.q 1659.6 1662.0 l66q.2 :666.1 1667.9 1670.4 

SHELLSIDE lEllP 2086.0 2086.0 2086.0 2086.0 2066.0 2086.0 2086.0 

PRESSURE qo .91 qo.51 qo.n 39.70 19.28 38.84 38.28 

llC PARTIAL PRESS 25.53 25.'ll 25.33 25.21 25.08 24.91J 24.14 

HC:.rHlll AVG HCPP :!5.81' 25.H 1!!5.67 25.61 25.!:>5 25.118 25.40 

-

.... 

..I 



- -- - - - - -- -- - -- -
11-25-85 UHDO/EIL-7SC2/25Cl CRAct<mG I 0. 15/59 .o E emu CASE 20 •u1110020. 

COIL J OF 5 

DAYS ON STREAH = o.o HASS VELOCITY, LBS/SOFT/SEC : rl .11 

HYDROCARBOH FEED, LBS/HR : 7675.00 ItlSIDE DIAllETER, IllCllES : 5.000 

OllUTIOH STEAtlt LBS/HR = 2686.00 OUTSIDE OIAllETER, INCllES = s. 710 

STEAIVHYDROCARBOH, LB/LB .,, 0. 15 LEHGTH, FEET = 54.08 -
UtlGTH 108.16 116.81 12S.q6 134.12 142. 77 151.42 162.211 

TOTAL RES TillE 0.28'1] O.l015 O.l222 0.1405 O.J58J 0.375' 0.3967 

HTD AVG RES TillE 0.1102 0.1184 0.1266 0.1345 0.1421 0 .1499 0.1592 

lIHEAR VELOCITY 445. 456. 1468. 1480. 492. 506. 523. 

PERCEHT CONVERTED ]q.10 ll.Sq 40.96 114.111 147.68 50.97 55.02 

tt-PEHT COHVERSiott Jl .811 35.'lt• 39.09 142.71 116.37 50.00 51L51 

PROCESS GAS TEIP 1385.6 1391 ... 1397. J 140].q 1409.6 1 .. 16 .1 142q.6 

ltlUER HALL UIP 1606.l 1609.l 1611.6 1611f.J 1617 .J 1620.S 162 ... 9 
... 

OUTER tlETAL TEIP 1670.5 1672.5 167 ... 8 1677.3 1679.8 1682.7 J.686. 6 

SllELLSIDE TEIP 2086.0 2086.0 2086.0 2086.0 2086.0 2086.0 2086.0 

PRESSURE 38.28 37.82 17.35 36.86 36.36 35.85 35.18 

tlC PARTIAL PRESS 24.74 24.57 24.38 21f.)8 21.96 2]. 7J 21.41 

HGllTED AVG ttCPP 25,qo 25.ll 25.~6 25.19 25.11 25.02 24.92 



II -- - -
11-25-85 UNIDO/EIL-l5CZ/25Cl CRACHitlG IO.l5/S9.0 E COttl CASE 20 •UtftDOZO' 

COIL 4 OF 5 

DAYS OH STREAH = 0.0 tlllSS VELOCITY, L85/SQFTISEC : U .11 
HYOROCARDOH FEED, LBS/llR : 1615.00 IHS10£ DIAtlETER, IUCHES : s.ooo 

DILUTION STEAH, LBS/HR = 2686.00 OUTSIDE OillllElER, ItlCllES • s. 710 
STEAtVHYOROCARBOH, LB/LB = 0. 15 LEtlGTH, FEET : 54.08 

LEttGTH 162.24 110.89 119.54 188.19 196.85 205.50 216.32 

TOTAL RES TitlE 0.3961 O.flllO 0.4288 o,qqq2 0.11592 0 11111 0.11912 

HTD AVG IUS Tiit£ 0.1592 0.1664 0.1134 0 .1801 0.1869 0.19111 0. 2011 

LIHEAR VELOCITY 521. 518. 551. 510. 581. 606. 611. 

PERCENT COHVERTEO SS.OZ 58.20 61.ll 61Ll6 61.H l0.211 71.75 

H-PWT COttvERSiott 51L51 58.09 61.6] 65.11 68.5Z 71.86 75.88 

PROCESS GAS TEtlP l4zq.6 14ll.7 1439 .1 111116.8 145/f.9 1461.14 141/f.7 

ltlrlER HALL Tl:llP 1424.9 1628.7 1632.8 1611.2 1641.9 1647.l 1654. 0 

OUTER llETAl lEllP 1686.7 1690.l 1693.7 1691.6 1701.9 1706.6 1712 .6 

SltELLSIDE TEllP 2086.0 2086.0 2086.0 2086.0 2066.0 2086.0 2086.0 

PRESSURE 35.18 34.62 34.05 ll.lf6 32.85 32.21 11.19 

tlC PAIHIAl PRESS Zl.41 21.llf 22.84 22.!:il 22.20 21.85 21.37 

HGllTED AVG HCl'P 24.92 24.81 24. 7l 24.64 24.54 21f.4] 2'Ll0 

""""' 
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LEHGlH 

TOTAL RES TillE 
HTD AVG rlES llllE 

LitlEAR VELOCITl' 

PERCENT COtlVERTED 
tl-PEtn COtlVERSIOtl 

PROCESS G~S TEllP 
ltltlER HALL lEllP 

-OUTER UElJIL lEllP 
SHELLSIOE TEllP 

PRESSURE 
llC PARTIAL PRE SS 

tlGtlTEO AVG llCPP 

- - - -
ll-Z5-85 \JH100/EIL-15C2/25CJ CRACl\WG 10.JS/59.0 E COii> CASE 20 '\JllIOOZO' 

COll !i OF S 

DAYS OH STREAtt : 0. 0 
HYDROCAR80tt FEED I L85/HR = 76 75. 00 

Oll\JTIOtt STEAtl1 LBS/HR : 2686.00 
SlEAll/HYDROCARBott, LB/LB : 0.35 

216.3:? 

o.q912 
0. ZOU 

611. 

H.75 
15.88 

1'474.7 
1654.0 
1712. 7 
Z086.0 

Jl.39 
21.37 
zq,30 

Z21t.97 

0.5046 
O.Z015 

6Sl. 

74,q5 
78.97 

lq&1t.2 
1660. l 
1718.2 
2086.0 

30.69 
20.97 
21t.19 

ZH.62 

0. 5111 
0.2115 

611. 

79.05 
81.91 

l491t.J 
1666.6 
l 7Z3. 9 
2066.0 

29.97 
20.53 
21t.07 

.I 

tlA55 VELOCITY, L13S/SQFT/5EC : 21.11 
JtlSIDE DIAltETER, ltlCllES : S. 000 

OUTSl()E OIAltETER1 JllCllES : !L 710 
LEllGTH, FEET : 5q,09 

21t2.21 

0.5J02 
0.2193 

702. 

81.53 
84.68 

1505.0 
16 71. 6 
1730. J 
2086.0 

29.22 
20.07 
23.96 

250.93 

0.51123 
0.2251 

no. 

81.89 
87.27 

1516.l 
1681.l 
1737.0 
2066.0 

28.113 
19.58 
21.811 

259.58 

0.55l9 
0.2l07 

161. 

86.12 
89.64 

1528.ll 
1669.2 
17Q4.0 
2066.0 

27.60 
19.06 
21. 72 

270.l9 

0.5678 
0.2177 

804. 

-

88.70 
92.28 

15111J.ll 
1700.2 
1753.9 
2066.0 

26.50 
18.15 
23.58 

- - -

·~ 



• - -- ~ - - - - - - - - - -
11-27-85 UHIOO/EJL-75CU25Cl CRACl<ItfG :0.1110.0 Cotti CASE 21 •urnoo21• 

COIL l Of 5 

DAYS OH STRF.AH = 0.0 tlASS VELOCITY, LBSISQFT/SEC : !1.10 
llYOROCARBOtl FEED• LBS/HR = 7672.10 ttfSIDE DtAllETER, ItlCllES : 5.000 

DILUTIOtl STEAtt, LBS/HR : 2665.20 OUTSIDE OIAllETER, HICHES : s. 710 
STEAIVHYOROCARBOH, LB/LB = 0.35 LEllGTH • FEET : 54.08 

LEtlGTH o.o 8.65 17.ll 25.96 ]IJ. 61 IJl.26 54.08 

TOTAL RES TillE 0.0 0.0257 0.0507 0.0749 0.0984 0 .1212 0.1490 
IHD AVG RES TlllE 0.0 0.0126 0.0222 0.0106 0.01611 C.OIJ59 0.0554 

LINEAR VELOC llY lll. 142. 15:?. 363. 371. ]64. l97. 

PERCEHT CCHVERTEO o.oo o . .,, 1.93 l.59 5. 71 8.ll 11.99 
ti-PEllT COtNERSIOH 0.00 0.49 l. 32 2.60 lf.37 6.61 9.96 

PROCESS GAS TElf> 1202.0 1231.9 1:!68.6 129].9 lllQ. 0 1]29.7 1'344. 6 
ItltlER HALL TEllP 1467.l 1508.8 1527.5 1542.4 1554.2 1562.9 1570.7 -· OUTER llETAL TEllP 1555.5 1575.l 1591.9 1605.5 1616.0 1621.1 1610.6 
SHELLSIDE TEllP 20112.s 2042.5 204:?.5 2042.5 2!i4?. .5 204:?.S 20112.5 

PIUSSURE 4q.1J6 44.09 43. 72 4].]5 42.97 IJ2.58 112.08 
l'C PARTIAL PRESS 28.04 27.86 27. 70 27.56 27.45 27.llJ 27.23 

,IGllTED AVG ltCl'P 28.oq 27. 011 27.84 Z7. 74 27.65 27.57 27.IJB 

~ 
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I 11-27-85 llUOr.IEJL-75C2125Cl CRACt<ltfG 10.l/10.0 COtll CASE 2\ •UtfID021' 

COIL 2 OF 5 

DAYS OH STREAH : o.o llASS VELOCITY 1 LBS/SQFTISEC : 21.10 
HYDROCARBOU FEED, LBS/HR : 7672 .10 ltlSIDE OIAllETER, mtllES : S.000 

DILUTJOtt STEAlt, LBS/llR = 2685.20 OUTSIDE DIAllETER, ItlCHES : s. 710 

STEAtl/HYOROCARBOtt, LB/LB : 0 .15 LEllGTll, FEET : 54.08 

LENGTH 54.08 '2.1l 71.18 80.04 88.69 97. l .. 108.16 

TOTAL RES TillE 0.1490 0.1705 0.1914 0. 2118 0. 2117 0. 2511 0.2745 

HTD AVG RES TlllE 0.0554 0.0611 0.0709 0.0787 0.0866 0.0941f O.lO'tl 

lltlEM! VELOCIT'I' 397. 407. 418. 't29. 4111. 451. 469. 

PERCENT COHVERTEO 11.99 15.18 18.52 21.95 25.41 28.89 13.23 
H-PEllT COllVERSIOll 9.96 12.97 16.19 19.57 21.05 26.60 31.11 

PROCESS Gl\S TEllP 1144.6 ll54. 0 nu.9 1166.8 1375. 2 1181.l 1188.8 

IllNER HALL TEii' 1570.7 1575.2 1578.7 1581. 1 1584.4 1587.0 1590.2 

OUTER llET Al TEllP 1630.6 16311.9 1618.0 16'10.l l61tl .1 1645.2 1648.2 

SllELLSIDE TEllP 2042.5 20ll2. 5 2042.S 2042.5 :?042.5 2042.5 2042.5 

PRESSURE 42 .08 41.67 '<I.ZS 't0.82 40.38 39.92 39.!J 

HC PARTIAL PRESS 27.21 27.ll 27.0l 26.92 26.80 26.66 26.116 

HGlllEO AVG HCPP 27.48 27.42 27.16 27.lD 27.24 27.17 27.09 

~"' 
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lENGlH 

TOTAL RES TillE 
HTO AVG RES TlltE 

lltlEAR VELOCllY 

PfRCEtn COtNERTED 
tl-PEllT COINERSION 

PROCESS GAS TEltP 
llUlER HALL TEllP 

OUTER ltETAL TEltr> 
StlELLSIOE lEttP 

PRESSURE 
llC PARTIAL PRESS 
l~GttHO AVG HCl'P 

- - - - - - _, 

11-27-85 ~IOO/Eil-75C2/2SCl CRACKING 10.3/70.0 COHI CASE 21 •uu10021• 

COil l OF 5 

DAYS OH STREAtt : 0.0 tlASS VELOCITY, lBS/SQFT/SEC: 21.10 
ltYDROCAROOU FEED, LBS/HR : 7672.10 IllSIDE DIAllETER, IllCllES : 5.000 

DllUTIOH STEAH, LBSlllR : 2685.20 OUTSIDE DIAllETER, ItlCtlES " 5. 710 
STEAtVllYDROCARBOH, LB/LB ~ 0 .15 lEllGTH I FEET = Slf.08 

108.16 116.81 125.q6 lH.12 142.77 151.42 162.24 

0.2745 0.2927 0.1104 0. 3271 0.1444 0.3607 0.3801 
o.101n 0.1117 0 .1192 0.1265 O.lJJ7 O.llf07 0.1491 

q49, 482. 495. 509. 5214. 51f0. 560. 

33.23 36.68 40.10 113.48 q6.82 50.11 54.15 
31.ll 34. 75 38.111 42.07 45. 71 49.37 53.89 

1J88.8 nn.8 1400.9 1407.l 1411.5 1420.0 1428.5 
1590.2 1592.9 1595.7 1598.7 1601.9 1605.] 1610.0 
16118.2 1650.5 1653.2 1655.9 1658.8 1661.8 )666.l 
2042.S 2042.5 Z042.5 2042.5 2042. s 201n.s 201f2.5 

19. 3J 38.85 J8.l5 37.83 37. 29 36.7q 36.0! 
26.46 26.28 26.08 25.86 25.63 25.37 25.02 
27.09 27.0l 26.95 26.88 26.79 26. 71 26.60 

~ 
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11-27-85 ~IJOO/EIL-75C2/25Cl CRACHltlG 10.3/70.0 CotU CASE 21 •1.Jtfl0021' 

COIL 4 OF 5 

DAYS OH STRH.lt : 0.0 llASS VELOCITY, ~f3S/SQFT/SEC : 21.10 
HYOROCARBotl FEED, LBS/llR = 7672.10 ltlSIDE OIAllETER, IllCHES : 5.000 

Oil llTIOll SHAit, LBS/HR = 2685.ZO OUTSIDE OIAllE lER, ItlCtlES : s. 710 
STEAtl/HYOROCARBOtt, LO/LB = 0. 15 LEtlGTH, FEET = 511.08 

LENGTH 162.24 170.89 179. 54 188.19 1"6.85 205.50 216. 32 

TOTAL RES TlllE 0.3801 0.3956 0.4101 0.4246 0.4184 0.4518 0.4679 
mo AVG RES TillE 0.1491 0.1557 0.1621 0.1683 0.1744 0. lf)()] 0 .1874 

L HIEAR VELOCITY 560. 577. 596. 615. 616. 658. 687. 

PERCEHT CONVERTED 54.15 57.31 60.41 61.45 66.40 69.28 72.74 
1•-PUH COtlVERSION 51.69 57.47 61.00 64.47 67 .66 71.16 75.15 

PROCESS GAS TEllP 1428.5 1415.6 1441.0 1450.6 1458.6 1466.t 14i7.9 
ItltlER HALL TEllP 1610.0 161:3. 9 1618. l 1622.7 1627.5 h\:'l!. 7 1639.6 

OUTER llETAL TEllP 1666.0 1669. 5 1673.4 16 77 .4 1681.7 1686.] 1692.5 
SllELLSIOE TEllP 201t~.5 20112.5 2042.5 2042.5 20'12.5 2042.5 2042.5 

PRESSlmE ]6.03 35.43 34.82 34.18 31.51 32.82 Jl.92 
HC PARTIAL PRESS 25.02 24. 71 24.18 24.03 21.66 23.25 22. 71 

HGllTEO AVG HCPP 26.60 26.50 26 llQ 26.29 26 .16 26.07 25.92 

" 
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UA'I S Utl ~ 1111' lllt = 0.0 lt.'\'.iS V!LOCHY, LB5/Sllfl/!if.C = 21.10 
HYOROCAP80lt FEED, lBSlllR : 767Z.10 ItlSIOE OlAltETER, lllCllES = 5.000 

OILUTIOfl STEAll, lBS/llR = 2685.20 OUTSIDE OIAltE rm' WCHES = 5. 710 
STEAIVHYOROCARBON, LB/LB= 0.15 LI: NG Tit , FE ET : 54.08 

lEtlGTH 216. 32 224.97 233.62 242.27 250.91 259.58 270.39 

TOTAL RES THIE 0.'1679 o.'leo2 0.'1921 0.5036 0.5146 0.!>251 0.5315 mo AVG RES THIE 0.1874 0.1929 0 .1983 0.2015 0.2086 0.2116 0.2197 
!.!NEAR VELOCITY 687. 713. 741. 112. 805. 011::. 895. 

Pf'ICElfT COtlVERTEO 72. 74 75.ql 77.97 eo.q2 82.75 811.95 87.119 
tl-PEllT COtlVERSIOU 75.15 78.19 81.09 63.63 86.18 68.73 91.15 

PROCESS G~S TEllP 1477. 9 1487.l 11196. 8 1507.0 1517. 7 1529.0 15114.0 
Ill!IER Hl\LL TEllP 1639.6 1445.6 1651.9 1658.7 1666.0 1673. 7 16811.l 

OlJlER 11ET AL TEllP 1692. 5 1691. 9 1701. 5 1709.7 1716 .1 1723.0 1712. 2 
SltELlSIOE TEllP 20112.5 20112.5 2042.5 20112.5 20112 .5 2042.5 2042.5 

PRESSURE 31.92 :H.16 JO. 36 29.SJ 26.66 27.73 26.50 
llC PARTIAL PRCSS 22. H 22.24 21.N 21.20 20.6] 20.02 19.18 
~IGllT ED AVG llCPP 25.92 25.80 25.67 25.55 25.42 25.28 25.12 

_ 6' 
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12-02-85 lk!IOO/EIL-75C2/25CJ CRACHIHGI0.35/88.7 COHI C~SE 22 'Utll0022' 

COIL l OF 5 

DAYS Ofl STREAll = 0.0 llASS VELOCITY, LBS/SOFT 15EC = 21. 11 
llYDR OC AIWOll FE EO, L BS/ttR = 7675.00 ltl5IDE DIAllEHR, ItlCHES = 5.000 

DllUTIOti STEAtt, lBS/ttR = 2686.00 OUTSIDE 011\llETER, IllCHES = s. 710 
STEAlt/HYDIWCARBOll, LB/LB = 0. :JS LEt!GTH, FEET = 54.08 

l EtlG Til 0.0 8.65 11.:n 25.96 J4.61 4J.26 54.08 

TOT AL RES 1 lllE f>.O 0.0258 0.0507 0.0748 0.098] 0.1211 0.1487 
HTO AVG RES TillE 0.0 0.0125 0.0220 0.0302 O.OJBO 0.0456 0.055J 

LINEAR VELOCITY HO. 342. JSJ. J611. J74. JBS. J96. 

P£PCEllT CotNERTEO 0.00 0. 78 2.02 3.80 6.10 8.83 12.68 -11-l'EIH COllVERSlotl 0.00 0.50 1.40 2.79 4.72 7.ll 10.67 

PROCES'i GAS TEliP 1202.0 1240.9 1273.5 1299.5 1319.4 lJH.4 1Jll8.J 
ltllllR tlALL TEllP 1515.4 1538.2 1557 4 l57t.lf 1583.4 1591.2 1597.8 -OUTU! ttETAL TEllP 1590.4 1611.0 16:!8.l 1641.5 1651.3 1658.J 1664.2 

' 11Ell 5IDE TEllP 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 

PRESSURE 44.56 44.19 43.62 43.44 113. 06 42.67 42.17 
tlC PARTIAL PRESS 28. ll 27.93 27. 71 27.64 27.SJ 27.44 27.:n 

HGltlf:O AVG llCPP :!8.11 28.00 27.90 27.80 27. 72 27.64 27 .56 

~ 
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U-32-85 ~HDO/Ell-75CU25C3 CRACHINGIO.JS/88.7 Cotll CASE 2Z •lJtuD022' 

COIL ~ OF 5 

DAYS Oii STREAH : 0.0 tlASS VELOCITY, LBS/SQFT.ISEC : 21.11 
HYOROCr~eou FEED, l8S/Hq = 7675.00 msrne DIAllEHR, ItlCHES = 5.000 OILUTIOU STEAll. LBS/HR = 2666.00 OUTSJOE DIAllETER, JI/CUES : 5. 710 srEAll/HYDROCARBotl, LB/LB = 0.35 

LEllGTH, FEET : 54.08 
LPlfTll sq.oe 62.H 71.38 80.04 88.69 97.34 108.16 

TOTAL RES TltlE 0.1487 0.1702 0.1911 0. 211'1 O.ZJU 0.2506 0.2740 HlD AVG RES TillE 0.0553 0.06H 0.0713 0. 0794 0.0874 0.09Slf 0.105J LINEAR VELOCITY 398. 408. lfl9. 4Jl. 442. 1154. lf70. 
PERCENT CONVERTED 12.68 15.97 19.39 22.85 26.JS 29.85 ]lf.20 ti-PENT COUVERSIOtl 10.67 13.80 17.11 20.ss 21f.07 27.66 32.19 

PROCESS GAS TEllf> 13'18.l 1356.9 1361f. 3 1170.8 1377.0 1382. 9 ll90.ll IlltlER HALL TEllf> 1597.9 1601.5 1604.'4 1606.8 1609 .1 1611.4 l6llf.:.S QI.HER llETAL lEllP 1664.2 1667 .4 1669.9 1672.2 1674.2 1676.3 1679.0 - llELLSIOE TEllP 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 
PRESSURE 42.17 lfl. 76 111.34 40.91 40.47 lf0.01 J9.lf2 HC PARTI~l PRESS 27.Jl 27.24 27.14 27.03 26.90 26.76 26.56 HGIHEO AVG HCPP 27.56 27.50 27 .45 27.39 27 .H 27.28 27.20 

I 
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12-02-85 UNIOO/EIL-7SC2/25Cl CRACNil'IGI0.15/88.7 CUN) CASE 22 'll1ID022' 

COIL l OF 5 

DAYS ON STREAtt = o.o llASS VELOCITY• LBS/SOFT /SEC = 21.11 
HYOROCARBOU FEED, LBS/llA = 1615.00 IllSIDE OIAllETER, ItlCHES = s.ooo 

OILUTIOH STEAll, LBS/llA = 2686.00 OUTSIDE DIAtlETER, ltlCHES = 5.110 
STEAtVHYDROCARBON, LB/LB : 0.15 LENGTH, FEET = 51f.08 

LENGTH 108.16 116.81 125.q6 nq.12 14? 11 151.qz 162.24 

TOTAL RES TlttE 0.2740 0.2922 0. 3!!98 0.3210 0.1437 0.159' 0.3795 
HTO AVG RES TlllE 0.1051 0 .1130 0 .1Z06 0.1280 0 .1352 o.1q22 0.1507 

l WEAR VELOCITY q70. q93, 496. 511. 525. 541. 562. 

P£RCENT CONVERTED 34.20 11.65 qi.01 qq,46 47.81 51.10 55.15 
Ii-PENT CONVERSION 12.19 l5.8lf 19.51 41.19 46.86 50.52 55.07 

PROCESS GAS TElf> 1190.q 1196.q 1402.6 141)8.9 1415.q llfZZ.2 lUl.O 
ItltlER H:\LL TEii' 1614.l 1616.8 1619.5 1622.l 1625.q 1628.8 16Jl.4 

OUTER llETAL TEIP 1678.8 1681.2 168].q 1686.0 1688.9 1691.9 1696.l 
StlELLSIOE TEtlP 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 

PRESSURE 39.42 38.91 38.'ll 37.91 J7.J8 16.82 16.10 
ttC PARTIAL PRESS 26.56 26.18 26.18 25.96 25. 72 25.46 25.11 

UGIHED AVG llCl'P 27.20 27.ll 27.06 26.98 26.90 26.82 26.70 

-
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12-02-85 UtIDOIEIL- lSC2/2SCJ CRACIUtlGI 0. JS/88. l CON) CASE 22 •uuoo22. 

COIL q OF S 

DAYS Ott STREAtl : 0.0 tlASS VELOCITY• LBSISQFT /SEC : 21 .11 
HYDROCARBON FEED, LBS/HR : 7675.00 JtlSIOE DIAllETER, ItlCllES : 5.000 

DILUTIOH ST£All, LBS/HR = 2686.00 OUTSIDE OIAllETERt lflCHES : 5. 710 
STEAll/HYOROCARBON, LB/LB = 0. 15 LEllGTll, FEET : 54.08 

LEtlGTH 162.24 170.89 179.Slt 188.19 196.85 205.50 216.)2 

TOTAL RES TitlE 0.3795 0.3947 0.4094 o.qn1 O.U75 0.4508 0.4668 
HTD AVG RES TillE 0.1507 0.1572 0.1616 0.1698 0 .1758 0.1817 0.1887 

LINEAR VELOCilY 562. 579. 598. 617. 638. 660. 691. 

PERCEflT COUVERTED 55.15 58.Jl 61.115 64.49 67.117 70.16 13.t6 
N-PEtlT tOtlVERSION 55.07 58.67 62.22 65. 71 69.11 72.46 76.47 

PROCESS GAS TEii' 1431.0 1"38.] 14116.0 1454.0 1462.4 1471.2 1482.8 Itltl[R HALL TEllP 16ll.4 1637.4 16111.6 1646.2 1651.2 1656.5 1663. 1 
OUTER llETAL TEllP 1696.l 1699.S 1703. 2 1707.lf 1711.8 1716 .6 1723.l 

SHELLSIOE TEllP 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 

PRESSURE 36.10 35.51 Jlf.89 Jll.24 33.58 J2.88 ll.97 tlC PARTIAL PRESS 25.11 2q.80 24.IH 24.11 23. 7l 23.3] 22.78 
UGHTEO AVG HCPP 26.70 26.61 26.51 26.40 26.29 26.18 26.0J 

-
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I I - - - - -
12-02-85 UtuDO/EIL-l5C2/25C3 CRACt<IHGI 0. 35/88. 7 com CASE 22 1 UIH0022. ~ 

COIL 5 OF 5 

DAYS ON STREAH : 0.0 tlASS VELOCITY, LBS/SQFT /SEC : 21.11 
HYDROCARBOtt FEED, LBS/HR : 7675.00 JNSIOE DIAtlETER, IttCHES : 5.000 

DILUTION STEAi!, LBS/UR : 2686.00 OUTSIDE DIAllETER, IllCHES : 5.710 
STEAtl/HYDROCARBotl, LB/LB : 0. l5 LUIGTll, FEET : 54.08 

LENGTH 216.]2 22q.97 233.62 242.27 250.93 259.58 270.39 

TOTAL RES TlllE 0.4668 o.q191 0.4909 0.5023 0. 5132 0. !i236 0.5360 
HTD AVG RES Tll1E 0.1887 o. l9q2 0.1995 o.zo1n 0.2097 0.2llf7 0.2207 

LltfEAR VELOCITY 691. 717. 745. 717. 811. 649. ?03. 

PERCENT COttvERTED 73.86 76.55 79.13 81.60 83.9'• 86.15 88.70 
tt-PEttT CONVERSiott 76,ql 79.SJ 6C:.44 85.17 61.11 90.03 92.60 

PROCESS GAS TEIP 1482.8 lqn. 1 1501.l 1514.0 1525.7 1538.0 1554.5 
ltlHER HALL TEllP 1661. l 1669.9 1676.6 1683.8 1691.6 1699.9 1711.2 

OUl ER llETAL TEllP 1722.9 1728.7 1H4.6 17110.9 l7 1H. 7 1755.2 1765.1 
SUELLSIDE TEl1P 2095.l 2095.7 2095.7 2095.7 2095.7 2095.7 2095.7 

PRESSURE 31.91 :n .21 J0.41 29.57 Z8.68 27.75 26.50 
lh. PARTIAL PRE.SS 22.78 22.31 21.80 21.26 20.68 20.05 l'l.21 

HGIHE.O AVG HCPP 26.03 25.91 25.78 25.65 25.52 25.39 25.2i! 

.6' 
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12-02-85 ~HDO/EIL-65C2/l5Cl CRACHitlG 10.15/59.0 Coto CASE 21 •umao21• 

COIL l OF 5 

DAYS ON STREAH : 0.0 tlASS VELOCITY, LBS/SQFT/SEC : 21.68 
HYDROCAl'?BOU FEED, LBS/HR : 788'&.50 ltlSIDE DIAllETER, ItlCHES : 5.000 

DILUTIOll STEAtt, LBS/HR : 2759.60 OUTSIDE DI/lltETER, ItlCltES : S.110 
STEAll/HYOROCARBON, l D/LB = 0. JS LEllGTH, FEET : 54.08 

LENGTH 0.0 8.65 17.31 25.96 H.61 41.26 54.08 

TOTAL RES TillE 0.0 0.0260 0. 0511 0.0754 0.0990 0.1219 0.1495 
um AVG RES TillE 0.0 0.0126 0.0223 0.0307 0.0305 O.Oll62 0.0559 

lltlEAR VELOCill' l27. lJ9. 350. 361. 373. 384. l99. 

PERCENT CotlVERTED 0.00 0.18 2.00 3.71 5.94 8.56 12.23 
tl-PEllT C:OtlVERSIOU 0.00 0.50 1.38 2. 72 'L56 6.85 10.19 

PROCESS GAS TEllP 1202.0 12l9.7 1271. 2 1296.5 1Jl5.9 1330. 7 lllll&. 6 
lll11ER Hl\LL TEllP 1509.q 1531.8 1550.S 1565.3 1576.2 1584.0 1590.7 

OUTER llETAL TEllP 158'&.6 1604. 7 1621. 5 163Q. 7 161111 .5 1651.4 1657.6 
SllELLSIDE lEllP 2093.6 2093.6 2093.6 2093.6 2093.6 2093.6 209!.6 

PRES'.iURE '12.83 42.1;6 42.08 II}, 70 41.31 ·rn.n 4C .lfO 
HC PARTIAL PRESS 25.17 25.61 25.118 25.39 25.32 25.27 25.22 

llGfllEO AVG HC:f'P 25. 71 25.68 25.59 25.51 25.115 :!5.40 25.36 

-" -
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12-02-85 UHIDO/EIL-6SC2/JSC3 CRACHlllG 10.35/59.0 Cotll CASE 21 'lJHI0023' 

COIL 2 OF 5 

DAYS OH STREAH : 0.0 tlASS VELOCITY, L0S/SQfT /SEC : 21. 68 
HYOROCARBOll FEED, LBS/HR = 78811.50 IllSIDE DIAllETER, ItlCllE!J : 5.000 

DILUTION STEA•t, LBS/llR = 2759.60 OUTSIDE DIAllETER, ItlCllES : 5. 710 
STEAll/HYDROCAPBOO, LB/LB = 0.35 LEllGTH, FEET : 54.08 

LEllGlH 54.08 62.H 71.38 80.04 86.69 97.J4 108.16 

TOTAL RES TillE O.lll95 0.1708 0.1916 0. 211 l 0.2312 0.2502 0.2731 
HTO AVG RES lillE 0.0559 0.0638 0.0716 0.0795 0.0873 0.0951 0.1045 

LINEAR VELOCHl' 199. 411. 423. 436. 450. 461. 482. 

PERCEtlT COtlVERHD 12.23 15.38 18.64 21.95 25.29 28.62 32. 78 
11-PEtH COtNERSIOlf 10.19 ll.16 16.29 19.s" 22.88 26.28 30.58 

PROCESS GAS TEllP 11144.6 1353. 2 1360.6 1167. 2 1373.4 1379.4 1386 .9 

ltltllR l~ALL TEllP 1590.8 1594.6 1597.6 1600.2 1602.6 1605. 0 1608. l 
OUTER tlETAL TEllP 1657.7 1660.9 1661. 5 1665.9 1668.l 1670.l 1673.1 

SllELLSIDE TEllP 2091.6 2091.6 2093.6 2093.6 2091.6 2093.6 2091.6 

PRESSURE 40.'IO 39.91 39.514 39.09 38.63 38.15 37.51 

llC PARTIAL PRESS 25.22 25.17 25.12 25.04 24.95 24.83 24.66 
HGHTED AVG HCl'P 25.J6 25.32 25.29 25.26 25.23 25.19 25.13 

-
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12-02-65 UtUDO/EIL-65C21J5Cl CRACHitlG I 0. JS/59. 0 COlll CASE 21 •UtuD02l' 

COIL l OF S ... 
DAYS Oli STREAtl : o.o tlASS VELOCITY, LBS/SQFT/SEC : 21.68 

llYDROCARBOtt FEED, LBS/HR = 16611.50 ltlSIOE OJAllETER, ItlCllES : 5.000 

DILUTIOU STEAlt, LBS/tlR = 2759.60 OUTSIDE DIAllE TER, ltlCllES : 5. 710 

STEAll/llYDROCARBON, LB/LB = 0.35 
LEllGTll, FEET = 54.08 

LENGTll 106.16 116 .81 125.46 134.12 1q2. 71 151.42 162. 24 

TOTAL RES lillE 0.2711 0.2901 0.1079 0.3245 0.1406 0 .1561 0.3748 

HTD AVG RES THIE 0.1045 0.1119 0.1190 O.H60 0 .1327 0 .1391 0.1471 

LltlEAR VELOCITY qoz. 497. 513. 529. 5117. 565. 590. 

PERCEtn CotNERTED 32.78 ]6.08 J9.J6 42.59 q5.79 llf\.95 52.81 

ti PEllT COtlVERSIOtt J0.58 34.05 17.54 41.04 44.54 48.0l 52. 38 

PROCESS GAS TEllP 1J86. 9 1J93 .0 1399 .1 11105.'l 11111.9 l'H8.6 1427.2 

lllllER Hllll HllP 1608.l 1610.7 1613.S 1616.4 1619.6 1622.9 1627 .5 

OUTER tlETAL TEllP 1673. l 1675.l 1671.8 1680.IJ 1683.2 1686.] 1690.4 

SllELLSIDE HllP 2093.6 2091.6 2091.6 2091.6 2093.6 2091.6 2093.6 

Pr1ESSlJRE 37.51 37.01 J6 .48 35.92 JS.JS Jll.76 Jl.98 

llC PARTIAL PRESS 24.66 24.50 24.11 24.10 23.67 21.61 23.24 

llGllHO AVG tlCPP 25. lJ 25.08 25.02 24.96 2'L 69 24.82 24. 71 



I -- - ._ ... 
12-0Z-85 UtUDO/EIL-65CUl5Cl CPACHillG 10.15159.0 COlil CASE 2J •utll002J' 

COIL q OF 5 

DAYS Off STREAH : 0.0 HASS VELOCITY, LBS/SOFT/SEC : 21.68 

HYOROCARBOtl FEED, LBS/HR = 76811. 50 ltlSIOE DIAllE"."ER, lllCHES : s.ooo 

OtLUTIOU STEAll, LBS/llR = 2759.60 OUTSJOE OIAllETER, ltlCllES : s. 710 

STEl\IVllYDROCARBOU, LB/LB = 0. 35 LEtlGnt, FEET : !"4'.08 

LEHGTH 162. zq 170.89 119 .5'• 188.19 196.85 205.50 216.32 

lOTAL RES TillE O.lH8 0.3692 o.qo31 0.1'165 o,q295 o.111n9 o.qsn 

HlD AVG RES TiltE o .1qn 0.1531 0.1589 0.1645 0.1698 0.1750 0.1811 

lltlEAR VELOCITY 590. 6ll. 6JJ. 658. 681. 711. 750. 

PfPCEITT COUVERTEO 52.83 55.88 58.87 61.80 64.67 67.46 70.8/f 

tl-l'EtH COllVERSIOtl 52.30 55.81 59.211 62.61 65.92 69.15 73.08 

PROCESS GAS TEllP 1427.2 14lll.5 1442.0 1449.8 1457.9 1466.q llf77. 5 

Itll1£R HALL TEllP 1627.5 1611. 5 1635.7 16110. 2 16'15.0 1650.l 1657.l 

OUTER llETAL TEllP 1690.4 1691.9 1697.6 1101.8 1105.9 1710.6 1716. 7 

SllELLSIDE HllP <'.093.6 2093.6 2093.6 2093.6 2093.6 2091.6 2093.6 

PRESSURE JJ.98 JJ.]J JZ.65 Jl.94 :n .20 JO.lfJ 29.lfl 

HC PARTIAL PRESS 21.24 22.92 22.57 2Z.19 21.78 21. J4 20. 7J 

~IGlllED /\VG llCPP 24. 71 zq.n 24.51 211. If] 2'1.12 24.20 24.05 

,., 
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12-02-85 UtUDO/Ell-6SC2/35C3 CRACHitlG ( 0. 35/59. 0 corn CASE 2J 'lJtlID02l' 

COIL 5 OF 5 

DAYS ON STREAtl : 0.0 llASS VELOCITY• LBS/SQFT /SEC : 16. 63 
HYDROCARBON FEED. LBS/HR = 7864.50 IllSIOE DIAltETER, JllCllES : 5. 710 DIUJTIOll STEAtt. LBS/llR : 2759 .60 OUlSIOE Dll\llE TER, IllCllES = 5. 710 SrEAtvHYOROCARCIOllt LBl'.B = 0.35 LEllGTll, FEET = 5'L08 

LEtlGTll 216.:n 22q.97 233.62 242.27 250.93 259.58 270.39 
TOTAL RES TlllE O.lf567 0.4715 O.lf859 0.4999 0.5115 0.5266 0.5424 HTO AVG RES T lttE 0 .1811 0.1876 0 .1944 0. 201] 0.2082 0.2150 0.2216 LmEAR VELOCIT':' 574. 591. 609. 628. 6118. 669. 696. 

PEPCEtlT COUVERl ED 70.64 1q.14 77.17 79.99 82 .64 85. ll 88.00 II-PHH COllVERSION H.08 76.86 60.27 83.39 86 .25 88.86 91. 75 
PROCESS GAS TElll' 1477.5 1q92.4 1469.6 1498.5 1508.6 1519.9 1515.4 m11rn HALL HllP 1686.7 1690. 9 1694.8 )699.9 1706.0 1711.0 1n2.e OUTER tlETAL TEllP 1669.2 1691.5 1695.5 1700.6 1706.7 1713.6 1723.5 SllELLSIDE Tl:llP 2093.6 2093.6 2091.6 2091.6 2091.6 2091.6 2093.6 

PPESSUHE 29.41 28.99 28.55 28.10 27.61 27.14 26.50 -llC PARTIAL PRF SS 20. 7l 20.54 20.32 20.08 19.81 19.53 19.14 HGlllEO AVG lllPP 24.05 23.90 21.76 21.64 21.f-2 23.41 23.27 

-

,,,, 
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12-02-85 ~IDO/EIL-73C2/27C1 CIMCl(JllG 10.35153.4 COtll CASE 2q 1 Utnno211• 

COIL l OF 5 

OAYS Ott STREAH : 0.0 tlASS VELOCITY, LBS/SQFT/SEC = 21. 70 
11\'0ROCARBOU FEED, LBS/HR = SOSO.JO lllSIDE OIAllETER, lllCHES : q,ooo 

DILUTIOll STEAtl, LBS/llR : 1767.60 OdTSIDE DlflllETER, lllCllES : 4. 710 
S JEAIVllYOROCARBotl, LB/LB = 0. 15 LEllG lit, FEET : 51f.08 

LENGTll 0.0 8.65 11.11 25.96 14.61 41.26 Slf.08 

lOTAL RES Tiii£ o.o 0.0290 0.0511 0.0843 0 .1106 0 .1361 0 .16 72 
HTO AVG RES TlltE 0.0 0.0142 0.0251 0.03'18 O.OlfJ9 0.0527 0. 0619 

l ltlf AR VELOCITY 291. 101. 111. 121. JH. 341. 355. 

PERCENT COtlVEIHEO 0.00 0.85 2 .16 3.97 6.24 8.8& 12.55 
11-PUli COllVEPSIOtl 0.00 0.55 1.48 2.87 4. 72 6.98 10.26 

PROCESS GAS TEtP 1202.0 1211.8 1267.4 1290.9 l'J06.9 1:122. 6 1115.5 
IIUIER HAL:.. TEl1P H29.0 1'152.1 1471.5 11166 .5 1'197. 7 1505.9 1511. z 

OUIER t1ETAL TEllP 1466.4 1507.6 1525.l 1518.7 15•18.8 15!>6.l 1562.7 
SHELL SIOE HltP 1918.7 1918.7 1918.7 1916.7 1916.7 1938.7 1938.7 

PRESSURE 48.81 qe.41 47.98 47.51 47.08 116.62 46.0J 
ltC PARTIAL PRCSS 29.79 29.60 29.115 29.31 29.2] 29.16 29.06 

HGlt HO AVG ltCf'P 29.79 29.68 29.56 29.119 29 .111 29.15 29.28 

~ 
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12-02-85 UHIOO/EIL-73C2/27C3 CR/\CHillG 10.35/Sl.4 COtO CASE 24 •Ut1JD02'1' 

COIL 2 OF S 

DAYS OH STREAH = 0.0 t1AS9 VELOCITY, LBS/SQFT/SEC : 21. 70 
HYDROCARBON FEED, LBS/HR = SOS0.30 ltlSIDE DIAllETER, ItlCliES : 4.000 

Dll.UTIOH STEAth LBS/llR = 1767.60 OUTSIDE OIAllETER, ltlCllES : 4. 710 
STEAIVHYDROCARBOH, l6/LB = 0. JS LEtlGTH, FEET : 54.08 

I 
LCNGTH 54.08 62.71 71. J8 ao.oq 88.69 97.34 108.16 

TOTAL RES Tlllf 0.1612 0.1912 0.2145 0.2312 0.2592 0.2806 0.J064 
HTO AVG RES T lllE 0.0639 0. 0729 0.0819 0.0909 0.0999 0.1087 0 .1195 

LINEAR VELOCITY J55. J66. J76. 387. J99. 411. 426. 

PERCENT COtNERTED 12.55 15.68 18.90 22.16 25.'15 28. 73 32.80 
ti-PHH COllVERSIOll 10.26 ll.14 16.18 19.32 22.51 25.80 29.93 

PROCESS GAS TEltP 1135.5 1341.6 ll50.5 1356. 7 1362.6 1168.] 1375.] 
ltltlER HALL TEltP l5ll.2 1511.5 1521.0 1524.1 1527.0 1529.8 1533.4 

OUIER llHAL TEllP 1561!.7 1566.6 1569.8 l57Z .6 1575.2 1577. 7 1581.0 
SllELLSIDE TEltf> 1938.7 1918.7 1938.7 1938.7 1938.7 1938.7 1938.7 

PPESSURF. 46.0l '15.54 115.03 114.51 113. 96 43 .'12 '12. 71 
llC PARTIAL PRESS 29.06 28.98 28.88 28.77 28.63 28.118 28.25 

tlt;tlTED AVG llCPP 29.28 29.22 29 .17 29.12 29.07 29.01 28.93 

-

,,, 
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12-02-85 Ull00/EIL- HC2/27Cl CRflCl<ltlG I 0 .15151.11 COtH CASE 211 •tnlID024' 

COIL l OF 5 

DAYS OU STREAH = 0.0 HASS VELOCITY, LBS/SQFT/SEC: 21.70 
llYDROCARBON FEED, LBS/llR = 5050.10 rnsIDE OIAllETER, WCllES = q,ooo 

DitUTiotl STEAlt, LBS/HR = 1767.60 OUTS IDE 0 IAltE TER, JllCHES : 11.710 
S fEAltlllYDROCARBOll, LB/LB = 0. 15 LEllGTH, FEET : !54.08 

l Et«iTH 108.16 116. 81 125.Q6 134.12 1Q2. 71 151.42 162. 24 

TOTAL RES TlllE 0.]064 0.1264 O.J458 O.J6Q7 0.]829 0.4006 0.4219 

mo AVG RES TitlE O.lhl5 0.1279 0.1J62 0.14112 0.1520 0.1595 0.1686 

lltlEAR VROCllY 4:!6. 419. 1151. 467. 482. 497. 518. 

PERCEtlT COOVERHD 32.80 36.01 19.21 112.39 45.51 118.58 52.34 

ti-PHH COIVERSIOtl 29.91 Jl.26 16.61 19.96 41.12 46.66 50.82 

PROCESS GAS TEllJl 1J75.J IJ81. 0 1186. 7 1192 .6 1198.6 1404.1 11112.8 

llltlER HALL TElll' 15H.4 1536.4 1519.5 1542.7 15'16.2 1549.8 1554.6 

Ol.Jl ER ltETAL TEllP 1581.0 1581.7 1586.5 1589.5 1592.6 1595.9 1600.6 

SllELLSIDE lEllP 1938.7 1918.7 1916.7 1938. 7 1938.7 1918. 1 1918.7 

PRf SSURE 42. 71 42.12 41.50 40.67 40.21 ]9.51 J8.65 

llC PARTIAL PRESS 26.25 28.04 27.60 27.54 c: I. 26 26.94 26.51 

HGllTEO AVG HCPP 28.91 28.86 28.78 28. 70 28.61 28.51 26.18 



~ -
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12-02-85 ~fIDO/EIL-7lC2/27Cl CRAC~IHG 10.35153.4 COHI CASE 24 •UHID024' ~ 

COIL 4 OF 5 

DAYS OU STREAH : o.o tlASS VELOCITY, LBS/SQFT /SEC : 21. 70 

HYOROCARBOU FEED, LBS/llR = 5050.30 IllSIDE OIAllETER, IllCllES : q.ooo 
DILUTION STEAll, LBS/llR = 1767.60 OUTSIDE DIAllElER, lllCll[S : ... 710 

STEAIVllYDROCARBOtt, LB/LB : 0.35 
LEllGTH, FEET : 54.08 

LENGTH 162.24 170.89 179 .514 188.19 196.85 205.50 216.32 

TOTAL RES TltlE 0.4219 o.q1e3 0.4541 0. 4694 0.4842 0.4981f 0.5154 

HlO AVG RES T lllE 0.1686 0.1756 0 .18Z3 0 .1668 0.1951 0. 2012 0.2084 

LitlEAR VELOCITY 518. 536. 555. 575. 597. 621. 651. 

PfRCEIH CotlVEIHfD 52.34 55.30 58.19 61.02 63.79 66.48 69.74 

ti~ PEtll COllVERSION 50.82 54.12 57.39 60.62 63.19 66.90 10.69 -
PROCESS GAS TEllP 1412.8 1419.4 1426.] ll&ll.'l 141&0 .8 11&48,q 11&56.5 

HlllER HALL TEllP 1554.6 1556.7 1563.0 1567.6 1572.1& 1577.4 156'L 2 

OUTER llE TAL TEllP 1600.6 1604.0 1608.2 1612.l 1616.5 1621.] 162 7.] 

StlELLSIOE TEllP 1938.7 1938.7 1938.7 1938.7 1938.7 1938.7 1938.7 

PRESSURE 38.65 37.91 37.lll 36.3" 35.51 34.64 33.50 

llC Pl\RTIAl PRESS 26.51 '6.14 25. 73 25.29 21&.82 24.31 23.62 

llGllTEU AVG llCPP 28.38 28.27 28.16 28.03 27. 90 27. 77 27.59 

_, 
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12-02-85 ~IOO/Ell-7lC2/27C3 CRACHltlG l0.35/53.ll COtll CASE 24 'UtlID024' 

COIL 5 OF 5 

DAYS OH STREAtl = 0.0 llASS VELOCITY, LBS/SQFT/SEC : 21. lO 

HYOROCARBotl FEED, lBS/ltR = 5050.JO IllSIDE DIAllETER, ltlCHES : 4.000 

DILUTIOll STEAH, L8S/llR : 1767.60 OUl SIDE OIAllETER, lllCllES : 4. 710 

STEAIVHYOROCARBotl, LB/LB : 0.35 LEllGTH, FEET : 54.08 

LEtlGTH 216.32 224.97 ZJJ.62 242.27 250.91 259.58 270.39 

TOTAL RES TlllE 0.5154 0.52811 0. 51108 0.5527 0.56110 0.5747 0.5872 

HlO AVG RES T IllE 0.2064 0.2139 0.2192 0.22113 0.2291 0. 2337 0.2392 

l ItlEAR VELOCITY 653. 661. 712. 747. 166. 830, 893. 

PrnCEtlT COtNERTED 69. 711 72.25 711.67 11.00 79.23 81. 3q 83.81 

tl-PEIH COllVERSiotl 70.69 73.61 76 .en 79. ll 81. 70 84.12 86.91 
-. 

PROCESS GAS TEllP 1•158.5 11166.9 1'175.6 11184.8 11194.11 1501Lll 1517. 7 

lllHER 1-lALl TEllP 156Cf .2 1589.9 1596.0 1602.4 1609.2 1616.3 1625.9 

OUTER tlETAL TEllP 16~7.3 1632.5 1638.l 16113.4 1649.5 1656.l 1664.7 

SllELLSIOE TEllP 1936.7 1936.l 1936. 7 ICH6. l 1936.l 1936.7 1938.7 

PRESSURE 33.50 32.53 31.52 30.44 29.30 26.09 26.44 

llC PARTIAL PRESS 23.62 23.02 22.36 21.69 20.94 20.13 19.01 

HGfHED AVG llCPP 27.59 27.114 27.28 27. ll 26.96 ,,. 19 26.58 

_, -- ~--- - ---
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12-02-85 UtlIOO/EIL -65C2/35C3 CRAc:t<ItlG I 0. 35/62 .6 CotO CASE 25 °UNIDOZ5' 

COIL 1 OF S 

~AYS OH STREAH : o.o MASS VELOCITY, LBS/SQFT/SEC : 19.96 
HYDROC:ARBOtl FEED, LBS/HR : Q824.30 ltlSIOE DIAllEHR, lllCllES : tt.000 

OILUTiotl STEAll, LBS/HR : 11147.30 OUT SIDE DIAllE TER, IllCltES : ... 710 

SlEAIVHYDROCARBffil, LB/LB : 0. 30 LEtlGltl, FEET : Slf.08 

LENGTH o.o 8.65 11. ll 25.9v 34.61 lfl.26 51f.08 

TOTAL RES l lltE 0.0 0.03Zl 0.0630 0.0928 0 .1215 0.1491 0.1828 

HTD AVG RES Tll!E 0.0 0.0150 0.0256 0.034Z 0.04Z£ 0.0503 0. 0610 

LltlEAR VELOCITY Z6q. 275. ze5. 296. 306. 316. 330. 

PFRCEIH fOiillERHO 0.00 o.q1 1.36 2.62 ll.93 7.62 11.59 

ti-PENT COllVERSIOU 0.00 O.Z6 0.81 1.89 3.55 5.82 9.31f 

PROCESS GAS TEllP 11"8.0 1191.1 1239 ... 1211 .6 1Z99 .9 1319.1! 1336.3 

HltlER HALL HllP llfZS.9 llf56.l 1'162 .8 1501f.l 1520 .1 1531.Q 1540.7 

OUTER llETAL TEllP 11190.9 1518.6 1542.5 1561.8 1576.2 1586.l 159'L 7 

SllELLSIOE TEllP 1963.9 1961.9 1963.9 1963.9 1963.9 1963.9 1983.9 

PRESSIJPE 116.zq 45.88 45.51 45.ll 44.74 41f.31f lfl.83 

HC PARTIAL PRESS 29.46 29.29 29. lJ 29.01 28.93 28.88 28.85 

•tGtlTEO AVG HCl'P 29.48 29.36 29.25 29 .15 29.07 29.01 28.9~ 

_, 
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lENGlll 

HITAL RES TillE 
HTD AVG RES TI11E 

lltlEAR VELOCITY 

PCPCEHT COHVERTED 
U-PEtH COtlVERSlotl 

P~OCESS GAS TEIP 
~·urlER HALL TEllP 

OUER llETAL TEllP 
SllELLSIDE TEllP 

PRESSURE 
llC PARTIAL PRESS 

HGIHEO AVG HCPP 
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12-02-65 UiIDD/EIL -65CZ/35Cl CRACl<ING 10.35/62.6 COttl CASE 25 'lJNID025' 

COIL 2 OF 5 

DAYS OH STREAH = 0.0 llASS VELOCITY, LBS/SQFT/SEC = 19.96 
HYDROCAl'IOOtl FEED, LBS/HR = Lf624.JO lllSIDE OIAllETER, ItlCHES = 4.000 

OILUTIOH STEAlt, LBS/tlR = 14117.30 OUTSIDE DIAllETER, lllCHES = 4.710 
STEAIVllYDROCARBotlt LB/LB = 0. JO LEtlGTH, FEET : 54.08 

54.08 62.13 71.38 80.04 88.69 97.34 108.16 

o.::.e28 0.2086 0.2336 0.2578 0.2812 0.3019 0.3311 
0.0610 0.0696 0.0790 0.0882 0.0975 0.1067 0 .1179 

330. 3qo. 352. 363. 375. 387. 403. 

11.59 15.07 18.70 22.111 26.14 29.87 34.51 
9.H 12.57 16.02 19.63 21.ll 27.11 31.89 

1336. 3 1346.5 1354.8 1362. 0 1368. 8 1375.l 1363. l 
lSCf0.7 15Cf5.8 1549.6 1552.9 1555.9 1558.8 1562.6 
1594.7 1!:;99.2 1602.7 1605.6 1608.3 1610.9 1H4.lf 
1983.9 198).9 1961.9 1963.9 1961.9 1963.9 19C3.9 

43.83 "3.41 42.97 42.52 42.06 cn.57 40.95 
26.65 28.62 26.79 26.H 28.65 28.55 28.38 
28.96 28.93 28.91 28.68 28.85 28.82 28. 77 

-

"' 
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12-02-65 UHIOO/Ell -65C2/35C3 CRACHING f0.35/62.6 COtll CASE 25 'lJN10025• 

COIL J OF 5 

DAYS Otl STREAH = ().O ttASS VELOCITY, LBS/SOFT/SEC : 19.96 
llYDROCARBOtl FEED, LBS/HR = 46211.JO ItlSIOE DIAllETER, ItlCHES : 4.000 

DILUTION STEAH, LBS/HR = 11147.30 OUTSIDE DIAllE TER, lllcttES : 4. 710 
STEAtl/HYDROCARBOH, LB/LB : 0. JO LEtlGTH, FEET : 54.08 

LENGTH 106.16 116 .81 !ZS.46 1311.12 1'•2. 77 151.Q2 162.211 

TOTAL RES TillE 0.3311 0.3524 0.3728 0.3926 0.4117 0.4302 0.4524 tao AVG ~ES TillE 0 .1179 c .1267 0 .1J5l 0.1U7 0.1518 0.1596 0.1691 
LINEAR VELOCITY QOl. q17, 431. '1145. '460. 476. 497. 

PERCENT CotlVERTEO H.51 38.16 41.81 '45.39 48.92 52.39 56.61 N-PErfT CONVERSIOli 11.89 35.75 39.62 41.50 117.37 51.22 56.00 

PROCESS Gil- TdlP 1381. l 1]89.9 1396.5 lQOJ,q 1410.4 1417. 7 1427.2 ltltlER HllLL TEllP 1562.6 1565.8 1569.2 1572.7 1576.6 1580.J 1566.l OUTER It~ . L T~llP 1614.3 1617.3 1620. 3 1623.5 1627.0 1630. 1 1635.6 SllELLSIDE TEllP 198].9 1961.9 1981.9 198].9 1983.9 1981.9 1981.9 

PRESSURE 40.95 40.'U ]9.89 39.Jl 38.75 18.15 37.36 UC PARTIAL l'RF.SS 28.16 28.22 26.0J 27.62 27.57 27.30 26.92 HGllTEO AVG tlCPP 26. 77 Z8.7l 28.66 ::!8.62 28.55 28.48 28.37 
-
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i2-02-8s uruoO/EIL -6sc211sc1 CRACHttlG 1 o .1s162 .6 cmo CASE 2s •ut11002s • 

COIL 4 OF 5 

DAYS ON STREAH : o.o •IASS VELOCITY, LBS/SQFT/SEC : lt.96 
HYOROCARBOU FEED, lBS/HR : qe24.10 IllSIOE DIAllE TER, HICHES : 4.000 

DILUTIOU STEAi!, LBS/HR : 1447.10 OUTSIDE DIAllETER, IllCHES : 4. 710 
SlEAtl/HYOROCARBON, LB/LB :: 0.10 LEtlGTlf, FEET : 154.08 

lEtlGnt 16Z.24 170.89 179.54 188.19 196.85 205.50 21'.n 

TOTAL RES THIE 0.4524 0.4695 0.4860 0.5019 0. 5172 0.5319 0.5495 
HTO AVG RES Tit~ 0.1691 0.1764 0.1834 0 .1903 0.1969 0.2031 0. 2110 

LHIEAR VELOCITY q97. 515. SH. S54. 575. 598. 630. 

PERCENT COHVERTEO 56.63 59.95 63.19 66.14 69.41 72.37 75.92 
tf-PEtff COllVERSIOtl 56.00 59.77 63.48 67.12 70.66 74.10 78.20 

PROCESS GAS TEllP 1427.2 1435.1 1441.4 l'l52. 0 1461.0 1470.5 1482.9 
HUJER HALL TEllP 1586.2 1590.9 1595.9 1601.3 1607.l 1613 .2 1621.5 

OlJrER ttE TAL TEllP 1635.6 1619.8 16'•'1 .4 16'19.J 165'1.4 1660.0 1667 .4 
SttELLSIDE lElll' 1963.9 1983.9 1983.9 1963.9 1963.9 1983.9 1983.9 

PRESSURE 37.36 36.70 36.02 35.31 34.57 33.79 32.77 
llC PART Itll PRESS 26.92 26.59 26.22 25.82 25.36 2'1.92 2'1.28 

HGfll ED AVG HCPP 2e.:n 28.28 28.19 28.08 27.97 27.66 27.70 

~ 
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lZ-02-85 uttIDO/EIL -65C2/lSC3 tRACHillG l 0 .15/62 .6 CotO CASE 25 °Utll0025' 

COIL 5 OF 5 

DAYS ON STREAH : o.o tlASS VELOCITY, tBSISQFT/SEC : 19.96 
HYDROCARBO!I FEED, LBSIHR : 482'•. lO UIS IDE OIAllE JER, IllCllES : ... 000 

OILUTIOtl STEAll, LBSlttR : lt~1n. JO OUTSIDE OIAllE TER, ltlCltES :: ... 710 
STEAIVHVOROCARBOll, LBILB : O.JO LEllGTtt, FEET :: 54.08 

LEtlGTlt 216.32 224.97 2H.62 242.27 250.93 259.58 270.19 

lOTAL RES Til1E 0.5495 o.5no 0.5759 0.5882 0.5999 0 .6111 0.6242 

HTO AVG RES Tlt1E 0.2110 0.2170 0.2228 0.2284 0. 2JJ9 0 .2Hl 0.2459 
LltlEAR VELOCHY 6JO. 657. 686. 719. 755. 796. 854. 

PERCENT CotNERTED 75.92 78.61 81. 21 63.65 85.94 86.07 90.49 
N-Pllll COflVER5IOll 78.20 81.JO 8'l. 22 86.92 89.39 91.61 93.99 

PROCESS GAS TEllP 1462.9 1493.5 1504.6 1516.4 1528.8 1541.9 1559.4 

ltlllER WILL TEllP 1621.5 1628.6 1636.2 16411. q 1653.1 1662.l 1674.8 
OllHR llETAL Hiii' 1667.4 1674.l 1680.9 1688.0 1695.8 l70'L3 1715.5 

SltELLSlOC TEllP 198l.9 1963.9 190l.9 1963.9 1963.9 1961.9 l9C::.9 

PRESSURE J2. 71 Jl .91 31.00 30.04 29.01 2i .96 26.!Jl 
HC P~RTIAL PRESS 24.28 21. 72 21. ll 22.48 n.10 21. 03 19.99 

llGltlED AVG HCPP 27.70 27.57 27.44 27.Jl 27.17 27.03 26.85 



II -- ._ -

LEtlGTit 

TOTAL RES TitlE 
IHO AVG RES TlllE 

L ItlEAR VELOCITY 

PERCENT CONVERTED 
11-PCtlT COINERSJOtl 

PIWCESS 61\S TEtft> 
llltlER tl:\LL TEllP 

OU1 ER tlETAL TEllP 
SllELLSIDE TEll1 

PRESSURE 
llC PARTIAL rPES5 

HGllTEO AVG ltCPP 

- - -
IZ-02-85 IJUDO/EIL-91CU9Cl CR/\Cl<ltlG I 0. J5/6q. 0 CotO CASE 26 •IJHID026 • 

COIL l OF S 

DAYS OU STREAll = o.o HASS VELOCITY, LBSISflFT/SEC : 19.96 
HYDROCARBOtl FEED, LBS/HR : 1rn2q. JO ItlSlOE OJAltETER, JllCltE5 : 4.000 

OILUTIOO STEAtl, UlSlttR c 1410.]0 OUTSIDE Olf\llETER, lllCllES : ... 710 

STEAtllttYDROCARBOti, LB/LB : 0. JO LEllGTH, FEET : 54.08 

0.0 8.65 17.ll 25.96 31L61 11].26 sq.oe 

0.(1 0.0329 o.o6q6 0.0950 o.1zq1 0.1526 0.1867 

0.0 0.0151 0.0256 o.01q4 0.0'129 0.0516 0.0629 

257. 268. 279. 290. 300. 311. 324. 

o.oo 0.50 i.q1 l.10 5.41 8.30 12.45 

o.oo 0.28 0.92 2 .11 ].97 6.q] 10.14 

1146.0 1200. 7 12,.5.0 1279. 7 1305.0 1322 .8 1338. 2 

1450.0 lq8}.8 1508.9 1529.8 15111\.6 155'L5 1562.1 

1520.5 25q9.] 1573. 7 1592.6 1605.8 1614.S 1621.4 

2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 

46.ll q5. 11 45.41 45.0l 4q,65 qq.26 lfl. 76 

28.90 28. 7l 28.59 28.51 26.48 28.49 28.51 

28.90 28.80 28.70 28.62 28.56 2e.sq 28.52 

------- - ------
~ 



a I - ~ - - - - - - _. 

12-02-85 UHIDO/EIL-91C2/~Cl CRACKIHG (0.15/64.0 COHI CASE 26 1 UllID026' 

COIL 2 OF 5 

DAYS OH STREAlt : 0.0 llASS VELOCITY, LBS/SQFT/SEC : 19.96 
tlYDROCARBott FEED, LBS/llR : q924.10 ltlSIOE DIAllETE R, IllCHES : 4.000 

DILUTION SlEAtt, LBS/ltR : 1447.JO OUTSIDE DIAllETER, JllCHES : 4. 710 
STEAll/HYDROCARBOH, LB/LB : 0. 30 LEllGTH, FEET : 54.08 

LEttGnt 54.08 62. 7l 71.38 80.04 88.69 97.34 108.16 

TOTAL RES TillE 0.1867 0.2130 0.2384 0.2629 o. 286 7 0 .3097 0.3374 

IHD AVG RES TillE 0.0629 0.0724 0. 0821 0.0918 O.lOllf 0.1109 0.1225 

LillEAR VELOCITY 324. 335. 3116. 358. 370. 362. 399. 

PERCENT CotlVERTED 12.'15 16.01 19.68 23.39 27 .10 10.81 35.41 

tt-PEllT COllVERSIOll 10.14 13.45 16.95 20.56 211. 25 28.00 32.7'1 

PROCESS GAS lEllP 1338. 2 1347.3 13511.9 1361.7 1368.l llH.7 1382.8 

Il:tlHI HllLL TEltP 1562.2 1566.2 1569.4 l'."12 .1 15711.8 1577.5 1581. l 

Olll ER l!ETAL TEllP 1621.lt 1625.0 1627.9 1630. 3 1632.6 1635.2 1638.lf 

SllELLSIOE TEllP 20:'.!9.6 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 

PRESSURE ltl.76 43.15 lt2.92 42.118 42.02 IH.54 40.93 
llC PARTIAL PRESS 26.51 28.52 26.51 28.49 28.11] 28.35 28.22 

HGIHEO AVG llCf'P 26.52 28.52 28.52 Z8.52 <:6.51 28.50 2e.1n 

.I 



" - - - - -
12-0Z-85 UtUDO/EIL-91C2/9C3 CRllCIWIG I 0. 35/64. 0 COH I CASE 26 'UtlI0026 I 

COIL J OF 5 

DAYS Ott STREAtt : o.o tlASS VELOCITY, Le5/SQFT/5EC : 19.96 
HYOIWCARBOH FEED, LBS/llR = Q624.30 lllSIOE OIAllETER, JrlCllES : q.ooo 

OILUTIOtf STEAtt, LBS/llR : 14q7.30 OUTSIDE OIAllETER, lllCllES : q.110 

STEAll/HYOROCARBOH, LB/LB = 0. 30 LEllGTH, FEET : 54.08 

LE HG TH 108.16 116.81 125.46 134.12 l'IZ. 77 151.42 162.2q 

TOTAL RES TillE O.H7Q 0.3587 0.3793 0.3993 O.Ql86 o.•n12 O.Q596 

HTO AVG RES TlllE O.H25 0.1315 0.1Q02 0.1486 0 .1568 0.1647 0.11111 

LillEAR VELOCITY 399. 412. Q26. 441. Q56. Q73. 49fJ. 

PERCEHT COHVERTEO 35.Ql 39.05 Q2.65 46.20 Q9.1l 53.16 57.38 

11-PEtlf COflVERSIO!f 32.74 36.57 40.41 44.26 48.11 51.95 56. 71 

PROCESS GAS HllP 1382.8 1389.S 1396. 3 1403.3 11'10.5 11U8.0 H27.8 

HINER tlALL TEllP 1581.l 158(f.l 1587.4 1590.9 159q_7 1598.8 160(f.3 

OllTER ltETllL HllP 1638.4 16(fl.l 16(f(f.1 1647.2 1650.6 1654.l 1659.l 

SllELLSIOE HIP 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 

PRESSURE 40.93 40.ql 39.88 J9.J2 38. 75 38.15 37 .37 

llC PARTIAL PRESS 28.22 28.08 27.91 27. 71 27 .(f8 27.22 26.86 

HGltTEO AVG llCPP 28.47 28.44 28.110 28.35 28.JO 28.24 28.15 

.I 
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12-02-85 UNIDO/EIL-91C2/9Cl CRACKING 10.35/64.0 COHI CASE 26 'lJNI0026' 

COIL 4 Of 5 

DAYS OU STREAtl : 0.0 llAS5 VELOCITY, LBS/SQFT/SEC : 19.96 
llYDROCllRBOO FEED, LBS/HR : q524.10 ItlSIOE DIAllE TER, ItlCllES = 4.000 

OILUl IOH STEAll, LBS/tlR = 111117. 30 OUTSIDE OIAllETER, lllCllES : 4. 710 
STEAll/HYDROCARElOH, LB/LB : 0.30 LEtlGTH, FEET : 54.06 

LEtlGTH 162.24 170.89 179.54 188.19 196.85 205.50 216.32 

TOTAL ~a TillE 0.4596 0.4768 o.q9B 0.5093 0.5247 0.5395 0.5571 
HlD AVG RES TltlE 0.1741 0.1814 0.1884 0.1952 0.2017 0.2060 0.2156 

LltlEAR VELOCITY 14914. 512. 531. 552. 57'1. 597. 629. 

PERCENT CotlVERTED 57.38 60.69 61 .92 61.01 70.llf 71.11 76.67 
II "EtH COtlVERSIOll 56. 71 60.48 64.20 67.85 7\ .lfO 74.86 78.98 

P"OCESS GAS TEllP 1427.8 11116. 0 14141f.6 1453.6 11461.0 1472 .9 1486.l 
J,ltlER UALL TEllP 1604.l 1609.l 1614.2 1619.7 1625.6 1611.9 1640.5 

OUTER llETAL TEllP 1659.2 1663 .6 1668.2 1673.1 1678.l 1684.0 1692.0 
StlELLSIOE TEllP 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 

PRESSURE J7.37 36.12 36 .Olf 35.33 311.59 ll.81 32.79 
HC PARTIAL PRESS 26.86 26.54 26.18 25. 79 25.H 24.91 211.28 

HGlltEO AVG HCPP 26.15 28.07 27 .98 27.69 27.79 27 .68 27.54 

_I 
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U-02-85 lJ'IIOO/EIL-9lC2/9Cl CRACl<IUG (0.15/64.0 com CASE 26 •IJNID026' 

COIL 5 OF 5 

DAYS Ott STREAtl : o.o llASS VELOCITY, LBS/SQFT/SEC : lt.96 
HYDROCARBOlt FEED, LBS/l!R : 4624.JO WSIDE OlAllElER. mctlES = 11.000 

OILUTIOU STEAll, LBS/HR = 14117.JO OUTSIDE DIAllE HR, IttCHES = ... 710 
STEAtl/HYDROCARBOtl, LB/LB : 0. JO LEtlGTtl, FEET = 54.08 

LEtlGlH 216.J2 2211.97 2H.62 2112.27 250.93 259.58 270.]9 

TOTAL RES TillE 0.5571 0.5706 0.5835 0.5958 0.6075 0.6186 0.6116 
IHD AVG RES TlllE 0.2156 0.22llt 0.2271 0.2327 0.2381 0.24Jl 0.21498 

LINEAR VELOCITY 629. 657. 681. 720. 757. 799. 859. 

PERCENT COtlVERT£0 76.67 79.39 81.99 814.114 86.74 88.88 91.30 
11-PEllT COtlVERSIOtt 78.98 82.10 85.03 67. 75 90.22 92.41 94.75 

PROCESS GAS TEl!P 11186.l 11191. 2 1509.l 1521.l 1535.l 15119 .1 1568.5 
ltl?IEP HI\ l l 1 El IP 16110.5 1647.9 1655.9 1'S614. 5 1673.8 1683 .8 1697 .3 

OUTER tli:TAL TEllP 1692 .0 1698.3 1705.l 1713. 4 1721.8 1730 .s 1742.7 
SllELLSIOE TEllP 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 2029.6 

PRFSSlmE 32.79 31.93 31.02 J0.06 29.05 27 .96 26.50 
HC PARTIAL PRESS 2'L28 23. 73 2J. lJ 22.49 21.79 21.04 20.00 

UGllTED AVG llCPP 27.511 27.41 27. 29 27.16 27.02 26.69 26. 72 

~ 
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lZ-OZ-85 ltll00/Ell-50C2/SOC3 CRACt<ItlG I 0. 30/ 91. 8 corn CASE 27 ° UtH0027' 

COIL l OF 5 

DAYS OU STREAH = o.o llASS VELOCITY, LeS/SQfT/SEC = 18.66 
HYDROCARElotf FEED, LBS/llR = 4410.80 INSIDE OIAllETER, IllCllES : 4.250 

DILUTION SlEAlt, LBS/UR = 2205.40 OUTSIDE DIAllETER, ItlCHES : ... 960 
SHAii/HYDROCARBON, LB/LB = 0. 50 LEllGTH, FEET : 40.96 

LEtlGlH o.o 6.55 ll.11 19.66 26.21 32.77 qo,96 

TOTAL HES TillE 0.0 0.023] 0.0457 0.0672 o.oee1 0.1062 0 .1326 HTO AVG PES TIPIE 0.0 0.0107 0.0178 0.0231 O.OZ11 0.0322 0.0382 L ItlEAR VELOCITY Z16. 287. 298. 309. 320. 330. H3. 

PERCENT CotrvERTfD 0.00 0.20 0.61 1.40 2.70 ... 61 7.86 tl-PEttr COIWERSIOU 0.00 0.10 0.311 0.87 l.86 3.45 6.36 -
PROCESS GAS TEllP 1112.0 1164. 1 121Z.9 1255.5 H91.4 1320. 3 13117.2 IlltlER HALL TEllP 1513.2 1541.0 1567.3 1590.7 1610.S 1626.1) 1639.9 OUIER llHAL TEllP 1591l.3 1619.4 1642.9 1663.8 1681.4 1695.2 1707.4 SlfELLSIDE HllP 2124.4 2124.4 2124.4 2U4.4 212'L4 2124.'l 2121f .4 

-
PRESSURE '11.56 41.30 41.02 40.74 40.46 40.17 39.81 llC PARTIAL PRESS 20. 39 20.28 20.19 20.13 20 .12 20.16 i?0.28 llGltTED AVG llCPP Z0.39 Z0.32 ~0.~6 20.20 20.16 20.15 20.18 



•• - - - - -- - - -
12-02-85 umoo1EIL-5ocu5oc1 CRACt<ING 1o.101 91. e com CASE 21 • utuoo::1 • 

COIL 2 OF S 

DAYS Otf SlREAH : 0.0 llA5S VELOCITY, LBS/SQFT /SEC : 18. 66 
HYOROCAROott FEED, LBS/HR : 41110.80 lllSIDE OIAllETCR, lllCllES : q,250 

DILUTION STEAtt, LBS/HR = 2205.40 OUTSIDE DIAllETER, JtlCllES : 4.960 
STEAIVHYDRDCAROOtt, LB/LB : 0.50 LEtfGTH, FEET : 110.96 

LENG Tit Q0.96 q7,51 54.07 60.62 67.17 73. 71 81.92 

lOTAL RES TlllE 0.1126 0.1511 0.1696 0.1872 0. 20'14 0.2210 0. 2411 
HTO AVG RES TillE 0.0162 o.ornq 0.0490 0.0550 0 .0611 0.06714 0.0752 

LlllEAR VELOCITY 141. 154. 165. J76. 168. 400. 415. 

PERCENT COtNERTCD 7.66 11.02! 14.SJ 18.26 2!2.11 26.0l ]0.95 

11-PEtlT COllVERSIOU 6.16 9.17 12.8:! 16.60 20.60 24.74 JO.OJ 

PROCESS GAS TElll' 1141. 2 1162. 9 1175. 0 llM.8 ll9J. 2 lQ00.8 1409.7 
IllllER HALL TEllP 1619.9 16111.4 1652.1 1656.6 1659.7 1662.4 1665. 1 

OUHR llETAL TEllP 1707.5 l 711L 0 1718. 7 1722.l 17:!4.9 1727.'J 1730. 2 

SltEll SIDE TCllP 21ZQ.4 2124.4 2124.4 2124.4 2124.Q 2124.4 2124.4 

PRESSURE 39.61 19.51 19.20 18.68 16.56 18.2! 37. 79 
llC PARTIAL PRESS Z0.28 20.41 20.56 20.70 20.64 20.9S 21.08 

HSlllEO AVG tlCl'P 20.16 20.Zl 20.29 20.16 20.113 20.50 20.59 

-
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IZ-02-85 UUDO/EJL-50CU50Cl CRACHitlG 10.10/ 91.8 COtll CASE 27 •utHD027' 

COIL l OF 5 

DAYS Ott STREAH = o.o ttASS VELOCITY, LBS/SQFT/SEC : 18.66 
HYOROCARBOtf FEED, LBS/llR = qq10.ao IUSIDE Ol"llEHR, ItlCllES : lf.250 

OILUTIOtf STEAtt, LBS/llR : 2205.•.0 OUTSIDE DIAllETER, ItlCHES : lf.960 
STEAll/tlYDROCARBOH, LB/LB : 0. 50 LEllGTH t FEET : lf0.96 

LENGTH 81.92 88.cn 95.0l 101.58 108. ll ll'L69 122.88 

TOTAL RES TillE o.21n1 0.2566 0. 2717 0.2664 0.1006 o.11qq 0. lllO 
HTO AVG RES TillE 0.0752 0.0815 0 .0817 0.09l7 0.0997 0.1055 0.1126 

L ItlEAR VELOCITY 415. 428. qq}. qs4, q68. 482. 501. 

PERCENT COUVERTfO 30.95 14.89 38.79 q2.65 '16.47 50.21f 5'L85 -tl-PCtlT COUVERSIOH JO.OJ J4.l2 36.61 42.91l cn.2q 51.50 56.17 

PROCESS 6~5 TEii' llf09.7 1416.8 H2l.8 llfll.O 1438.'4 llflf6.0 llfSS.9 
ltltlER Hl\Ll TEllP 1665.7 1666. 3 1671.0 1671f .O 1677.l 1680 ·' 1685. 2 

OUTER tlf:TAL TEllP 1730.2 1712. 5 1735.0 1717 .5 1740.'4 1743.4 1747.6 
SllELLSIDE TEllP 2124.4 2121l.'I 2124.'I 21211.q 212q,q 21211 ·" 2121f,q 

PRESSURE 37. 79 37.'43 17.06 16.68 36.28 35.87 JS.34 
llC PARTIAL PRESS 21.08 Zl.15 21.20 Zl .22 21.23 21.21 21.15 

HGltl ~O AVG llCPP 20.59 20.65 20.70 20.75 20.79 20.82 20.85 

~ 
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12-02-85 lJ'UOO/EIL-SOC2150Cl CPACl<HIG 10.10/ 91.8 COtll CASE 27 •umoo21• 

COIL q OF 5 

OllYS OH SlRElllt :: 0.0 ltASS VELOCITY, LBS/SQFl /SEC :: il.66 
HYDROC ARBotl F EEO, l BS/HR :: 4410.80 JllSIDE DIAltETER, ItlCltES :: q,250 

DILUllOtl SlEAlt, LllS/HR : <'<'05.'IO OUTSIDE OIAllETER, JllCHCS = 4.960 
STEAIVltYOllOCARBCJtl, LB/LB : 0. 50 LEllGTH, FEET : 40.96 

LEtlGnt 122.88 129.41 lJ5.98 1112 .5'1 lq9,09 155.65 163.8q 

TOTAL RES llltE 0.3110 0.3Q39 0.35611 0.3685 0.3802 0.3916 D.qosz 
1110 AVG PfS Tll~ 0.1126 0 .1182 0.1216 0.1289 0.1141 0.1191 0.1451 

L lllEAR VELOCll Y 501. 517. SH. 550. 568. 587. 611. 

PERCEtlT CottVERlEO 54.85 58 ... 6 62.00 65.4lf 68.80 72.0lf 75.94 -11-PEtH COllVERSIC'tl 56. 77 60.90 64.95 68.89 72.70 16.16 80.67 

PROCES5 GAS lEllP lq55.9 1464.1 1472.8 1461.8 1491. 2 1501.2 15111.] 
ltlllER HllLL lEllP 1665.l 1689.3 169].6 1698.6 1701.8 1709.4 1717.1 

OUT ER ltETllL TEllP 17Q7.6 1151. 2 1755.l 1759.6 176Q.Q 1769.3 1716 .2 
SllEll. SIDE TE11P 21211.q 2124.4 2124.11 21211.11 2124.11 2124.4 21'4.4 

PRESSURE 35. l'4 14.90 34.44 31.96 3].47 ]~.96 32.JO 
ltC PARTIAL PRESS 21.15 21.ll6 20.98 20.86 20.7Z 20.55 20.ll 

UGltTEO AVG ttcl'P 20.85 20.86 20.87 20.88 20.87 20.66 20.611 

,I 
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12-02-es Ut1IDO/EIL-socusoc1 CRAcHmG co. 301 91. e com CASE 21 • Ut1mo21 • 

COIL 5 OF 5 

DAYS OH STREAH = 0.0 llASS VELOCITY, LBS/SOFT/SEC : 18.66 
llYOROCARBOU FEED, LBS/llR : 41no .eo lllSIDE D1AllE1ER, ItiCllES : 4.250 

DILUTIOlf STEAtl, L6S/llR : ZZOS.40 OUTSIDE DIAllETER, IflctlES : 4.9~0 
STEAll/HYDROCARBON, LB/LB : 0.50 LEllGTH, FEET : 40.96 

lEtlGTlt 163.811 170.39 176.91t 163.50 190.05 196.60 201l.80 
TOTAL RES TillE ll.4052 0.4158 0.4'.!60 0.4358 0.4453 0.4545 O.lf654 HTO AVG PES TillE 0. HSJ 0.1502 0.1550 0.1599 0.16116 0.1694 0.1754 LINEAR VELOCITY 611. 632. 6'54. 618. 703. 729. 166. 

PERCCtlT COtNEIHEO 75.914 78.91 ei. 11 81f.40 66.90 89.21 91.80 U-PEllT COl'IVERSIOtf 80.67 61.66 66.85 89.55 91.94 94.02 96 .14 
PROCESS GAS TEllP 1514.3 1525.6 l Sll. 5 1550.Z 1563 .6 1578.0 1597.4 ItltlER tl~LL TElll' 1717.l 1723.8 1731. l l 739. 0 1747.5 1756. 7 1769.4 OllllR ltETAL TEttP 1776. 2 1762.0 1706.3 1795.3 1eo2.9 1811.0 1621.9 SllE!..LS10E TWI' 2124.4 21Zlt.lt 2124.lt 2124.4 2IZ4.4 2124.4 2124.4 

PllESSUHE 32.lO 31. 74 31.16 30.56 29.9J 29.27 28.40 ltC PARTIAL PRESS 20.:n 20.08 19.83 19.55 19.24 18.89 18.42 UGIHEO AVG ltCPP 20.011 20.81 20.78 20.75 20. 71 20.67 20.61 
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l lZ-01-85 EIL-UiIDO BUTANE CRACt<ItlG CASE 17 1 UNID017' 

COIL l OF l 

DAYS ON STREAH :: 0.0 HASS VELOCITY, LBS/SQFT/SEC : 13.43 
HYDROCARBON FEED, LBS/HR : 1401.80 INSIDE DIAltETER, INCHES = 4.250 

DILUTION SHAil, LBS/HR : 1360. 70 OUTSIDE DIAltETER, IUCHES : 4.880 
STEAtl/tlYDROCARBON, LB/LB : 0 .'10 LEtlGTH, FEET : 361.00 

LENGTH 0.0 57.76 115.52 173.28 231. 04 288.60 360.99 

TO'fAL RES TlllE 0.0 0.34811 0.6505 0.9123 1.1190 1.3147 1.5428 
HTD AVG RES TlltE o.o 0.1652 0.291f6 0.'1015 0.'1661 0.5625 0.6625 

LINEAR VELOCITY 151f. 178. 205. 236. 274. 317. 178. 

PERCEtJT COllVERTED 0.00 12.88 28.84 '15.62 62.61 79.44 95.16 
U-PttlT COtlVERSIOtl 0.00 8.51 19.80 32. 77 47. 72 64.82 86.81 

PROCESS GAS TEllP 1202.0 1256.l 1281.2 1309.4 lHl.8 1387.3 1459.0 
ltltlER HALL TlltP 1356.6 1389.9 1404.6 1'121. 7 l41fl.5 1472.l 1520.6 

OUTER llETAL TltlP 1181. 7 llfll. l 1424.7 llf40.8 14~1. 2 1486.0 1531. 0 
SUELLSIDE TEtlP 1651.0 1651.0 1651.0 1651.0 llS:..o 1653.0 1651.0 

PRESSURE Q4.ll 43.24 42.23 41.05 Jti.69 38.09 35. 71 
HC PARTIAL PRESS 19.12 21.09 22.74 21.89 24.56 24. 71 21'.0l 

llGHTED AVG ltCPP 19.JZ 20.29 21. 21' 22.0l 22.65 23.08 23.ll 

, 
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- - - -· - --- -- - -- . -- -- ·-- -- --· - - - -11-25-85 EIL-UtHDO HITH PROPAttE l<IUETCS & EXACT HEAT OF CRHIG 1 UtfID018 1 

COIL 2 OF 2 

DAYS OH STREAH = o.o HASS VELOCITY, LBS/SQFT/SEC: 19.78 
HYDROCARBON FEED. LOS/HR = '4601.80 ItlSIDE DIAttETER, INCHES : 4.000 

DILUTION STEAH, LBS/HR = 1611.30 OUTSIDE DJAllETER, IllCtlES = 4. 710 
STEAtVHYDROCARBON, LB/LB : O.J5 LEtlGTH, FEET : 33.80 

LEHGYH 236.60 239.98 2'41.36 2Q6.n 250.12 253.50 270.'40 

TOTAL RfS TillE 0.58QJ 0.5894 0.5944 0.599Q 0.6042 0.6090 0.631Q 
HTO AVG RES TillE 0.2194 0.2211 0.2211 0.2249 0.2267 0.2284 0.2370 

L IttfAR VELOCITY 654. 665. 677. 690. 702. 716. 793. 

PERCEllT COUVERTED 75.86 71.01 78.14 79.25 80.35 81.42 86.'44 
tl-PrnT COtlVERSIOll 77.97 79.32 80.65 Gl.94 83.21 84.45 90.02 

rROCESS GAS HltP 1491.0 lCl9S.8 1500.5 1505.5 1510.6 1515.8 15'43.2 
ItltlER HALL TEllP 1610.6 1631.7 1636.8 1640.2 1641.7 1647.2 1666.0 -OUTER ttETAL TEtlP 1671.0 1671. 7 1676.6 1679.7 1602.8 1686.0 1702.9 

SllELLSIOE TlllP 1946.2 1946.2 1946.2 1946.2 1946.2 1946.2 19'46.2 

PRESSURE J0.54 30.20 29.86 29.50 29.14 28.'17 26.78 
UC PARTIAL PRESS 21.30 21.10 20.89 20.67 20.44 20.21 18.93 -

1-lGIHED AVG HCPP 24.96 24.91 24.85 2'4.79 24. 73 24.67 24.37 

~ 
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1:!-0"J-85 EIL-UtUOO BUTAtlE CRACKltlG I 0. 5/9"1. 71f CON I CASE lO 'UNID03e• 

COIL 1 OF 1 

DAYS OH STREAtt = o.o ttASS VELOCITY, LBSISQFT/SEC • 17.91 
HYDROCARBOtt FEED, LBS/HR = 11231•.00 INSIDE DIAl1ETER, WCllES : 4.250 

DILUTION STEAi!, LBS/llR = 2117. 20 OUTSIDE DIAllETER, mcHES = 11.680 
STEAIVHYDROCARBON, LB/LB = 0.50 LEllGTH, FEET :s l48. 00 

LENGTH o.o 55.68 111.]6 167.0lf 222.72 278.lfO ]118.00 

TOTAL RES THIE 0.0 0.260") 0.1177'1 0.659] 0.8127 0.91119 1. 0739 

HTO AVG RES Tll1E o.o 0.0868 0.1678 0.211•10 0.]096 0.3671 0.43112 

LltlEAR VELOCITY 195. 2311. 280. ]3]. 395. lf70. 596. 

PERCEllT COllVERTEO 0.00 8.07 27.17 lf6.115 611. 21 79.70 93.97 

tt-PEttT COtlVERSIOU li.00 5.28 18. 71 ll.68 lf9.JO 65.]8 81f.88 

PROCESS GAS TEllP 1112.0 1276.0 lJll .1 13110.l 1171.6 11110.s 11478.7 

INtlER HALL TEtlP 113".8 llflfl.0 1463.l l'H9.6 1'199.4 l525.] 1572.3 

OUHR llETAL TEllP 1178.l 1473.l 1493.lf 1508.5 1526.9 1550.9 1594.5 

SHELLSIDE TtllP 1790.0 1790. 0 1190 .o 1790.0 1790.0 1790.0 1790.0 

PRESSURE lf6.97 45.50 41.80 41.75 39.29 36.ll 31.68 

llC PARTIAL PRESS 17.97 18.95 21.17 22.lf2 2:?.66 22.06 20.00 

HGHTEO AVG llCPP 17.97 18.lf4 19.68 20.61 21.17 21.lfl 21.36 

~ 
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12-03-85 l.JllOO/EIL-CZClC4 tnX. CIMCKillG t0.3/65.0COtll CASE Z8 • Utll0028. 

a 
COIL l OF 5 

DAYS 00 SlREAtl = o.o llASS VELOCITY, LBS/SQFl /SEC = s. 75 
HYDROCARBOtl HEO, LBS/HR : 781.10 ltlSIOE DIAllE 1 ER, IllCtlES : ].001) 

DILUTION STEAll, LBS/HR = Z34.30 OUTSIDE OlAllE TER, ltlCHES = l.SOO 
STEAlt/HYDROCARBOtl, LB/LB = 0. 30 LEllG IH, FEET = lZ.00 

LEllGTtt 0.0 5.20 10.40 15.60 20.60 Z6.00 lZ.00 

TOTAL RES THIE o.o 0. 0391 0.0768 O. llll 0. 1'•85 0.1825 o.zzoq 
HTO AVG IUS 1 lltE 0.0 0. 0195 0.0350 0.0497 0.0641 0.07811 0.0947 

LltlEAR VELOCITY llO. llS. 1140. 1145. 150. 155. 161. 

PERCEltl CONVERTED o.oo 2.35 5.68 9.12 14.11 18.63 24.28 
II-PENT CONV£RS10tl 0.(10 l. 76 11.47 7.98 12.0l 16.36 21.61 

PROCESS GAS TEtlP 1251.0 1288.0 lJlZ.8 1329. 3 13110. 9 1'3119. 9 1]58.9 
lllllER HALL TEltP 1525.9 15141.0 1550.8 1556.7 1560.4 1563.0 1565.4 

OUTER llETAL lEltP 1545.l 1559.l 1568.0 1573.11 1576.8 1579.2 1581.4 
SllELLSIDE TEttP 1771. 1 1771. 7 1771. 7 1711.7 1771. 7 1771. 7 1771. 1 

PRESSURE Zl.08 Zl.03 26 .98 26.92 ~6.87 26.8Z Z6.75 
llC PARTIAL PRESS 16.68 16.80 16.97 U.17 17.39 17.59 17.82 

HGtlTEO AVG ltCPP 16.68 16.75 16.63 16.94 17.05 17 .16 17 .28 

_, 
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12-03-85 UtlIDO/EIL-C2ClC'6 mx. CRACHillG ( 0. l/65. OCOtO c11sE 28 •umoo28 1 

COIL 2 OF 5 

DAYS OH STREAH : o.o t~SS VELOCITY, LBSISQFT/SEC : 6.51 
HYDROCARBON FEED, LBS/HR : 1562 .15 ltlSTDE DIAllETER, lllCHES : l.980 

DILUTIOU STEAlt, LBS/llR : 468.65 OUTSIDE DIAllEHR, IllCHES : lt.490 
STEAtt/tlYDROCAJIBON, LB/LB = 0. JO LEtlG Ht, FEET : 32.00 

LENGTH 12.00 37.20 42.40 '67.60 52.80 58.00 64.00 

TOTAL RES TillE 0.2204 0.2485 0.2760 0.3010 0.1291 0.1552 0. 184'3 
HTD AVG RES TillE 0.0947 0.1076 0.1215 0. lJSl 0.11189 0.1623 0.1772 

LINEAR VELOCITY 181. 187. 191. 195. 199. 201. ?08. 

PERCENT COtillERlfD 2'6.26 26.23 31.67 35.33 '38.67 '61 .93 lfS.61 
ll-PEIH COtlVERSIOtl 21.61 25.45 29.00 32.40 35.72 39.00 lf:?.75 

PROCESS GAS TEllP lJ58.9 lJS6.8 1357.6 1360. 2 1163 .8 1368. 0 llH.3 
IIUIER HALL TEltP 1556.6 1554.l 1553.Cf 1553.6 15511.4 1555.6 1557.4 

OUTER t•ETAL HllP 1513. 0 1570.9 1570.2 1570.l 1571.l 1572.l 1573.9 
SllELLSIDE TEtlP 1771. 7 1771. 7 1771. 7 1771. 7 1771. 7 1771.7 1771. 7 

11 PRESSlftlE 26.75 26.70 26.65 26.60 26.54 26.49 26.lf2 
llC PARTIAL PRESS 17.82 17.97 18.10 18.21 16. 31 18.lfl 16.50 

llGllTED AVG HCPP 17.28 17 .17 17 .45 17.52 17.58 17.64 17. 71 

.I 
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12-03-85 UtUDO/EIL-C2C3Cq mx. CRACl<IllG ( 0. 3/65. OCOtll CASE 28 • Ulll0028 I 

COIL 1 OF 5 

- - --
DAYS OU STREAtt : o.o tlASS VELOCITY, LBS/SQFT/SEC : 7.5J 

HYDROCARBOH FEED, LBS/HR : 3124.30 IllSIDE DIAllETER, ItlCllES : 5.240 
DILUTIOtl STEAtt, LBS/HR = 917. ]0 OUTSIDE DIAllEHR, ItlCllES : s. 750 

STEAIVHYDROCARBOtl, LB/LB = 0. JO LENGTH, FEET : qe,oo 

LEtlGlll 64.00 72.00 80.00 88.00 96.00 lOq.oo lH'.00 

TOTAL RES TltlE O.lMl o.q111 0.11496 0. 11812 0.5121 0.5425 0.5722 
IHO AVG RES TillE 1'1.l77Z 0 .1949 0.2129 0.2109 0.2465 0.2658 0.2826 

1.ItlEAR VELOCilY 240. 2115. 250. 256. 261. 266. 272. 

PHCEtlT CONVERTED Q5.6l q9,56 51.17 56.55 59.80 62.92 65.95 
11-r EtlT COUVERSIOtl 112.75 46.81 50.52 511.01 57.'14 60. 77 64.0J 

PROCESS GAS TEllP lJH.l 1171.8 lJH.6 llll.2 1382.0 1187.5 1193.6 
ItltlER HALL HllP 15118.J 1546.J 1546.J 1547 ,q 1549.J 1551.7 1551L4 

OUTER ltETAL TEllP 1565.l 1561.2 156].] 1564,q 1566.l 1568.1 1570.9 
SllELLSIOE HllP 1111.1 1771. 7 1711. 7 1711. 7 17H. 7 1771. 7 1771. 1 

PRESSURE 26,q2 26.14 26.25 26.16 26.07 25.98 25.89 
tlC PARTIAL PRE:iS 18.SO 18.59 18.66 18.11 18.76 18.79 18.62 

HGHTEO AVG llCl'P 17. 71 11.11 11.6] 11.68 17. 91 17 .97 16.01 

, 



- - - - - - - - - - -lZ-OJ-85 utUOO/EIL-C2C]Cq mx. CRf\CHIHG c 0.3165.0CotO CASE 28 'Utll0028' 

COIL q OF 5 

DAYS OU SlREAH = 0.0 llASS VELOCITY, LDS/SQFT/SEC : l.SJ 
HYDROCARBOU FEED, LBS/llR = 1121L 30 IllSIOE OIAllE TER, lllctlES = 5.240 

DILUTION STEAH, LBS/tlR = 9J 7. ]0 OUTSIDE DIAllETER, ItlCllES : 5.750 
STEAIVllYOROCARBOth LB/LB = 0. JO LEllGrH, FEET : qe.oo 

LEtlGlH 112.00 lZ0.00 128.00 IJ6.00 1'14.00 152.00 160.00 

TOTAL RES TlllE 0.5722 0.6013 0.6299 0.6578 0.685] O. 71ZZ o. 7387 
llTO AVG RES TlllE 0.28::'6 0.2991 0.3153 0.3312 0.31168 0.3622 0.3776 

l IllEAR VELOCITY 27Z. 277. 28]. 269. 294. 300. JOS. 

' 
PfRCENT CotNEIHED 65.95 68.88 71. 73 7Cf. q9 77. IJ 19.61 82.10 
ti-NUT CotNERSIOll 64.0] 67.24 70.39 73.46 76.'16 79.35 82. IJ 

PROCESS GAS lEtlP 1393.6 1400.Z 1407.l 1414.4 1422.D 1430.1 l4J8.5 
HUIER HALL TEllP 155'1.4 1557.5 1560.9 1564.S 1568.5 1572.7 1577.2 

OUTER ttE TAL HllP 1570.9 1573 .8 1571.0 1560.11 1564.l 1586.0 1592.2 
511ELLSIOE HllP 1771.7 1171. 7 1771.7 1711.7 1771. 1 1771. 1 1771. 1 

PRESSURE 25.69 25.79 25.69 25.59 25.'19 25.38 25.28 
HC PARTIAL PRESS 18.82 18.84 16.85 18.85 18.65 18.8'l 18.8] 

HGHTEO AVG HCPP 18.01 18.05 18.08 18.11 18.H 16.15 16 .17 

,I 
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12-03-85 l~IOOIEIL-C2C3C4 HIX. CR/\CHit~ 10.3165.0CONI CASE 28 'utll00<'8' 

I 
COIL 5 OF 5 

01\YS ON STREAtt : 0.0 l~SS VELOCITY, LBS/SOFT/SEC : s. 71 

llYOROCARBOll F EEO, LOS/HR : 3124.30 IllSIDE DIAllETER, IllCllES : 5.990 

Dll.UTIOU STEAtt, LBSlllR : 9J1. 30 OUTSIDE DIAllETER, JtlCllES : 6.500 

STEAll/HYDROCARBotl, LB/LB : 0. 30 LEICGTH, FEET : 32.00 

LEllGTH 160.00 165.20 170.40 175.60 180.80 186.00 192.00 

TOTAL RES TIICE 0. 1361 0.7608 0.7827 o.8ottq 0.8258 0.81t70 0.8712 

HTO AVG RES TlllE 0.3776 0.3908 0. 40ll5 o.q154 0.4326 0.4:,..,9 0.4637 

LINEAR VELOCITY 231t. 236. 239. 2111. 2111t. 21.16. 249. 

-
P~RCENT COINERTED 82.10 84.02 85.79 87.41 88.93 90.ll 91.83 

11-PEllT CONVERSIOU 82. ll 84.JZ 86.31 88.12 89.80 91.Jl 92.91t -
PROCESS GAS TEICP 1438.5 1qq1.2 111115.2 1450.l 1'155. 9 llt62.2 1470.3 

ItltlER tll\LL TEttP 1597.1 1598.l 1599.9 1602.2 1605.0 1608.2 1612.2 

OUTER llET Al TEllP 1610.6 1611.6 1613. 3 1615.4 1618.0 1621.0 1624.8 

SHELLSIDE TEllP 1771. 1 1771. 7 1711.7 1771. 7 1771. 1 1771.7 1771. 1 

PRESSURE 25.28 25.211 25.20 25.17 25. ll 25.09 25.05 

HC PARTJAL PRESS 18.83 18.85 18.87 18.89 18.89 18.90 18.90 

HGlll ED AVG llCl'P 18.17 18.19 18.20 18.22 18.23 18.24 18.25 

- "' 
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12-01-85 UtHOOIEIL-C2ClC4 ltll< CRf,CKillG I 0. 1195. OOCOlll CASE 29 •UNI00~9' 

COIL 1 OF 5 

DAYS Qt! STREMI :: 0.0 11ASS VELOCITY, LOS/SOFT /SEC : 5.75 

HYDROCARBON FEED, LBSIHR :: 781.10 Il1Sl0[ OIAtlETER, WCllES : J.000 

0 ILUTlOtl SlE All, LBS/llR = ~3 11. 30 OUl SIDE DIAllETER. me ltES : 3.500 

STEAll.'HYCROCAR!'.Otl, LB/LB = 0. 30 
LEflGHI, HET : '32.00 

LEllGTH 0.0 5.20 10.40 15.60 20.00 26.00 J2.00 

TOTAL RES lltlE 0.0 0.0391 0.0768 0 .1131 0 .1•181 0 .1818 0.2194 

~ITD AVG RES TlltE 0.0 0.019'1 o. 0346 0.0491 0.06B 0.0774 0.0935 

L IllEAR V!:LOC 1 TY 130. 135. 141. 1116. 151. l!.i6. 163. 

P£ f'CEtH COllVEPlEO 0.00 2.42 5.94 10.26 15.03 20.00 25.01 

11- PEIH co11vrns 1 mi 0.00 1.62 11.H 8.54 l~.92 17 .65 23. 34 

PROCESS GAS TE11P 1251.0 1291.4 1318.l 1315.4 1347 .11 1356.9 1366 .4 

IlitlER HALL Hiii' 1546.8 1562. 9 1571.l 1579.0 l':i62.5 1585.0 15ll7.4 

OUHR llETl\L lUIP 156 7 .4 1582.2 1':>91. 5 l'i96 .9 1600.2 1602.4 16011. 6 

SttELLSlllE Hl!P 1602.J 1002.3 1002.3 180~.3 100~. :s 180~.J 1602. 3 

rPrSStl'IE 27. 12 27.07 Z?.02 26.97 26.92 26.87 26.80 

'IC PAP TI AL PIH <;S 16. 71 16.83 17.0~ 17.~l l 7. 46 17 .68 l 7. 9~ 

liGllHO A\'G WPP 16. 71 16.78 16.87 16.91l 17.10 17.22 17.JS 

..I 
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12-01-85 UtlIOOIEIL-C2ClC4 llIX CRACKltlG 10.l/95.00COlll CASE 29 •urnoo29• 

COIL 2 OF 5 

DAYS Ori STPEAlt = 0.0 llASS VELOCITY, LBS/SQ FT /SEC: : 6.51 

HYOROCAROOtt FEEO, LBS/HR : 1562.15 m5IDE OIAllETER, IttCHES : 3.980 

OlLUl IOU SHAii, LCS/llR : '168.70 OUTSIDE OIAll(TER. mcttES = 4.490 

STEAIVHYDROCARBON, LB/LB = 0.30 LEllGTll, FEET : 32.00 

LEttGTU 12.00 37.20 42 .40 47.60 52.80 58.00 64.00 

TOTAL RES TillE 0.2194 0.2472 0.2744 0.3009 0.1269 0.1524 0. 3011 

llTD AVG RES l IltE 0.0915 0.1065 0.1~0:! 0. 1338 0 .147.J 0.1604 0.1752 

LlllEi\R VELOCITY 165. 189. 193. 198. ~o::. 206. 21~. 

PlPCEtlT COttvERlEO 25.81 10.00 ll.85 37.50 41.0l 44.47 48. 35 

It- f'EtH COlt\IERSIOll ZJ.14 27.40 :n .JO 34.95 J0.51 42.0l 46.06 

PROCESS GAS TEIW 1166 .4 1364. 2 1365.] 1]66. 4 1]72 .11 1377. 2 1383 .z 
lfUlEf.I HALL HllP 1576.l 1575.5 1574.7 1575.0 1'>75.9 1577 .3 1519.3 

OLITEP. llETAL HtlP 1595.6 1593.5 1')?2 .8 1'>91 .1 JS94.0 1595.3 1597.l 

SHELLSIDE HttP 1002. 3 1002.l 1002. 3 la02.3 JOO:.'.l 1602.3 1002. J 

f'RES5llflE 26.60 26.75 :'6.70 :.'6.64 26.59 26.53 26.116 

ltC PARTIAL FRt5S 17.92 16.08 18.21 16.H 10. •14 16.5] Hl.63 

•IGHl £0 AVG llCf'P 17.35 17.45 17 .51 17.60 17.67 17. 73 17 .00 

..I 



12-01-85 UNIOO!E.IL-C2CJC4 IHX CRACHillG 10.l/95.00COtO CASE 29 'llll I0029' 

COIL l Of 5 

DAYS 011 STREAM = 0.0 ltA5S VELOCITY, Lf\SISflfT/SEC : 7.51 
HYDROCARBON FEED, LBS/HR = 1124.30 IllSIOl D l Alll TER, ItlCHES : 5.240 

DILUTIOU STEAll, LBS/HR : 937.10 OlJlSillE !llMI[ rrn, IllCllES = 5.750 
STEAIUHYOROCARBOll, LB/LB = 0.30 LfiiGnt, f[ET : 118. 00 

LEtlGTH 64.00 72.00 80.00 68.00 96.00 104.00 112. 00 

TOTAL RES THIE 0. 3811 0.4135 0.4452 0.4762 0. 5065 0.5362 0.5653 
IHO AVG PES TlttE 0.1752 0.1925 O.::lO"l 0.2280 0. ::45<1 0.2624 0.2790 

L lllEAR VELOC l lY ~t·(• .. 250. 255. ::61. ~66. ::72. 278. 

PERCEllT COtlVERTEO 48. 35 52.50 56.::6 59.82 .B.20 66.45 69.59 

l'-PEtH COtlVERS!Oll 46.06 50.39 54.Jl 56.07 61. 6 7 65.18 66.61 

TROCESS GAS TEI~ 1383. 2 1J81.9 13811. l 1J88. 7 1394.l 1400.7 1407.8 
rnnrn HALL TEllP 1569.7 1567.8 1566.0 1569.4 1571. 7 l!iH.5 1577. 7 

OUTER llETJIL HllP 1587.6 1506.0 1586.l 1587.6 1589.8 1592 4 1595.4 
SllELLSIOE TEllP 1802.l 1802.3 )002.3 1802.l l!\fl2.J 1602.3 1802 .3 

PRESSURE 26.46 26.36 ,6.29 26.ZO 26.11 26.01 25.92 
llC PARTIAL PPESS 18.63 18.7::'. ltl. 79 18.85 18.89 18.93 Hl.95 

HGltTEO AVG Hl.PP 17.80 17 .67 17.91 17. 90 ltl. o~ 18.07 10.11 

7 • ~-·::.. _____________________ .. ._ ___________ .. _____ .... __ .... __________ .. 



- - - - - - - - - - - -
12-0J-85 UNIOO/EIL-C2CJC4 llIX CRACt<ItlG ( 0. J/95. OOCOff I CASE 29 • UtlI00:9 • 

COIL 4 OF 5 

DAYS ON STREAll : 0.0 HASS VELOCITY, LBS/SOFT/SEC : 7.53 
HYDROCARBON FEED, LBS/HR : Jl2'LJO ltl'lIDE OIAltElER, ltfCttES : 5.240 

OILUTIOU STEAi!, LBS/HR = 937. JO OU fSIOE ll IAl1U ER, ItlCHES = 5.750 STEAll/HYOROCARBOtf, LB/LB : 0.10 LEllGTH, FEET : 46.00 

UNG TH 112. 00 120.00 l:a.oo 136. 00 144.00 152.00 160.00 
TOTAL RES THIE 0 .. 5651 3.5937 0.6216 0.6489 0.6757 0.7020 0. 7277 HTD AVG RES TillE o.2no 0.2952 0. Jll2 0.3269 O.J4:'~ 0.3579 O.JHJ LWEAR VELOCITY 270. 284. 290. 296. JO~. J06. Jl 1L 

PEPCEtlT COllVERTED 69.59 72.62 75.54 78.35 81. OJ 83.58 85.98 fl-PEtlT COtlVERS ION 66.61 71.96 75.::2 78.37 81 .110 84.&:8 86.9S 
PQOCESS GAS Tf IW 1407.8 1415.J 1423.4 14H.9 1440.9 1450.4 1460.5 lflllER HALL TCllP 157 7. 7 1561. 3 1505.J 1509.6 15911.2 1599.J 1604.7 OUTER llETAL TEllP 1595.4 1598.7 1602.5 1606.4 1610.8 1615.4 1620.6 SHELLSIOE TCllP 180~.3 1802.J 180~.J 1002.J 180~.J 1802.J 1802.J 

PPESSURE ~5 ~ 92 25 .. 6~ 25.71 1:5.61 25.50 25.40 rS.29 t!C PARTIAL PPCiS 18. 95 18.97 16.98 18.98 10.97 18.96 16.911 llGHTFO AVG lirl'P 18.11 16.15 10.18 18. a 10.23 18.26 18. 27 

""' 
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LEtlGTtl 

TOTAL RES TI!tE 
HTD AVG RE~ TlltE 

llllEt.R VELOC1TY 

PERCHIT COtlVERTED 
N-PEl!T COtiVERSION 

PPOCESS G~S TflW 
I~ltlEP l~.ll L HltP 

OUTER llET1\l TUIP 
SllELLSIDE T£11P 

PRESSlJQE 
HC PARTIAL PRf 55 

llGHTfO AVG HCPP 

-- - - - -
12-0J-85 UtUOO/EIL-C2C3C4 IUX CRACHltlG 10.3/95.00CotU CASE 29 • urnoo::? • 

DAYS OH STREAll : 
HYDROCARBON FEEO, LBS/HR ~ 

DILUTIOt-l STEAll, l BS/HR = 
STEAtl/HYOROCARBOll, LB/LB : 

160.00 165.20 

o. n77 0.7'l92 
O.J7H 0.3867 

2110. 2'lJ. 

85.98 87.85 
86.98 69.05 

1460.5 1464.4 
16::'5.2 1626.9 
1639.'4 1641.0 
1802. 3 1602. J 

~5.29 25.25 
16.94 18.96 
ie.n 18.29 

COIL 5 OF 5 

0.0 
Jl2'l.JO 

937.JO 
O.JO 

170.40 

0. 7705 
0.4005 

2'l5. 

89.SJ 
90.88 

l'l69.6 
1629.4 
l6'4J.J 
1802.3 

25.21 
18.97 
18.30 

A 

llASS VF.LOCITY, LES/S'IFT /SEC = 
IWiJOE DIAltETER, ItlCttES : 

OUT5lDE OIAltETrn, INCHES : 
L U IG Tt1 , FEET : 

175.60 160.60 166.00 

0.7916 0.8125 0.8331 
0.4147 0.42?2 0.4439 

2'18. ;:51. 253. 

91.06 92 .'4 11 93.70 
92.50 93 .911 95.20 

1476.J l'lOJ.6 1491.6 
1632.5 1636.l 1640.2 
16'16. 2 16 119. 7 1651.5 
1002.3 1002.3 1802.3 

25.17 25.13 25.09 
16. 9'.) 18.90 10.99 
10. 31 16.3;' 18.33 

5. 77 
5.990 
6.500 
32.00 

- - - .. .. 

192.00 

0.8566 
0 .461J 

257. 

94.99 
96.45 

1502.l 
16•1s. 4 
1656.2 
1802.J 

25.05 
18.90 
18. Jli 
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._.. - - - -- ·---- -- -- - -
UNUO NAF'HTHA :032 SWAG£D COIL • UN I Dll". • 

COIL 1 CF 5 

MYS ON STREAH = o.o HASS VELOCITY, LltS/OOF"T/SEC • 23.69 
HYDROCARBON FEED, LBS/HR = 7748.99 lNSllt DIAHfTERt IN0£6 = s.ooo 

DILUllUN STEAH, Lfl5/HR "" 3874.50 CllTSIDE DJAl'CTfR, INtlCG = 5.79() 
Sl£AH/HYDf\1lCARMHt L~/ll\ =- 0, 50 LENGTH, FEET • 60.00 

LENGTH o.o 10.00 20.00 30.00 40.00 '50.00 60.00 

TOltL RES Tit£ o.o 0.0399 0.0781 0.1141 0.1499 o. tB37 0.2161 

l.ITD AVG RES HHE: o.o 0.0237 o,oJM O.O-t64 o.0552 0.0641 0.0735 
LltEAR VELOCITY 245. 256. 267. 278. 290. 301. 314. 

f'ERCENT COHVfRTfl\ o.oo O.l-0 1.63 3,39 6.00 9,41 13.46 

N-PENT alffJERSIOO o.oo 0.10 o.36 o.90 t.96 3,31 5.26 

PROCE.SS GAS TEK> 1001.0 1139.3 URS,9 1225. t 12""."6 ... 1200.1 1299.6 
Ilff:f< WALL fftr-' Ho3.4 1490.0 1516.7 1538.7 1'556.2 1569.6 1579.7 

ClllER tEl~ T£ti' 1551.0 157'5.1 1597.9 1617.1 1632.2 16"3.7 1652.5 
SK"LLSI~ TUI-' 207U.2 207G,2 2078.2 207B.2 2010.2 2078.2 2010.2 

f'RE:SS\K 42.31 41.96 ·'1.60 41.23 40,US <\0.46 40.06 
OC PARrIAL PRESS 12.31 12.31 12.36 12.52 12.79 13.15 13.56 

UGHTEO AVG HCf'f' 12.31 12.31 12.33 12.39 12.52 12.10 12.91 



- - - - - - -- ·- -·· -- -- -- -- - - - - ~ --
UNIOO NAPHTHA H2 SWAGHI COIL tl.JNI~' 

COIL 2 ()=" 5 

DAYS ON STREAH = o.o HASS VELOCITY, LBS/SOFT/SEC • 23.68 
H\111\'0CARllON fEED, LBS/If"\ ::.: 7740.99 JNSJII[ DIAHETF.R, INC>£S D 5.000 

DILUIION STEAH, lllS/HR = 3874.50 (llTSlfJE DIAIETER, INO£S ., 5.790 
S"lfAH/HYIIROCARllOH, Ul/L II = 0 , SO Lf:NGTlt, f"EET .. 6(1,0() 

Lft4GTH 60.00 70.00 B0.00 90.('10 100.00 110.00 120.00 

TOTAL R£S TUE 0.2161 0.2472 0.2111 0.30'58 0.3333 0.3597 0.3851 
WTO AVG RES lIHf Q,tH~ 0.0832 0,0933 0.1036 0.1130 0.1239 0.1339 

LINEAR VflOCITY JH, 327, 341. 355, 370. 3t3'5. 401. 

f'ERCENl C~RTfl\ tJ.46 17,94 22.68 27.55 32.47 37.40 42.30 
N-F9H CONVERSION S.26 7.M 10.47 13.61 17.06 20.78 24.75 

PROCESS GAS TEW' 1~M?9.6 1314.9 1327,B 1339.J 1349.9 1360.2 1370.3 
INNER WALL TEHP 1~?9.9 1587.7 1594.3 1600.1 1605.4 1610.7 1615.9 

11JTER IElAl T£11f' 1652.·1 1659,4 1665.1 1670.2 1674.9 1679.5 1684.1 
s.ELLSH:E: l(Hf' 20·10.2 2078.2 2010.2 2078.2 2010.2 2070.2 2070.2 

PREsru\'£ 40.06 39.64 39.21 3B,7b :m.29 n.79 37.20 
UC PARTIAL Pl<ESS lJ.56 13.99 14.41 14.BO 15.15 15.46 15.72 

WGHl ED AVG ll:Pt' 12.91 13,14 13.30 13.60 13.02 14.02 14.20 

_, 



- - .-. ... -
UNIOO IW-'HTHA :3:? SWAC.[{c COIL 'UNIDOR' 

COIL 3 CF 5 

DAYS OH STr<EAH = o.o HASS VELOCITY, l.BS/GtFT/SEC • 21199 
HYU\'OCAABOH fEED, LllS/I~ = n49.oo INSH€ DIAHETER, noes • 5.190 

DILUTION STEAH 1 ll«S/BR = 3974,50 (lJTSll£ DIAMETER, 1Nll£G • 5.790 
STLAH/HYl~ARBOH, Lll/LB = 0, SO LENGTH, f"EET • 60.00 

LfNGTH 120.00 130.00 140.00 150.00 160.00 110.00 180.00 

TOTAL RES THE 0.3851 o.4114 0.4366 0.4610 0.4844 0.5069 0.5285 
WTD AVG RES TIHE 0.1339 0.1446 0.1553 0.11.-58 0.176l 0.1861 0.1950 
LltEAR VELOCITY 372. 3BI. 402. 418. 435, 452. 470. 

PERCENT eotlJfRTEJl 42.30 47.42 52.37 57.17 61.03 66.34 70.60 
N ·PENT CONVERSION 24. ·15 29.21 33.82 38.58 43.51 48.59 53.78 

PROCESS GAS TEHP 1:no.J 137B,B 1380.3 1398.4 1409.1 142<>.3 1432 .1 
ItffR \W..L lftt> 1626.'S 1630.S 1635.3 164-0.6 1646.4 1652.6 1659.4 

OUTER HETAL TEHP 1678.1 1681,D 1686.3 1691.1 1696.5 1702.1 1708.3 
s.ELLSIOC TEttP 2070.2 20713. 2 2078.2 2078.2 207£1.2 2070.2 2073.2 

PRf.SsmE: 37.2U 36.04 36.38 35.90 3~.39 34,97 34.32 
1-C PARTIAL PR£55 15.72 16.00 16.22 16.40 16.53 16.61 16.65 

WGHTED A\16 K:Pf' H.~~ 14.39 14.55 14.70 14,94 14.95 15.06 

,,I 



~ 
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ltHDO NAPHTHA t32 SWAG£{! CCIL 'lJNIDOR' 

COIL 5 CF 5 

DAYS ON STREM = o.o MSS VELOCITY, LBS/SOFT/SEC • 18.50 
H'fU'1lCMBOH ffiD, L1'S/~ = 1'5497. 99 INSillf. DIAHETER, HOES • e.ooo 

DILUTION STEAH, LDS/HR = 7749.00 OOTSll£ DIAl£TER 1 lHOES • e,'500 
SlEAIVHYmocARBONt l~/LI< = O,SO l.ENGTH, FEET • s.oo 

LEf«ilH 240.00 240.50 241.00 241.50 242.00 242.50 245.00 

TOTAL f\£5 THE 0.6416 o.6425 0.6435 0.6445 ('1,6455 O.Mi>S 0.6515 
WTD AVG RES TitlE.: 0.2511 0.2523 0.2529 o.2535 o.2541. o.2547 o. ?.".00 

LltEAR VflOCfff 503, 503. 5()4, 504, 504, 504, 506. 

PEIUDU ~RTHt 91.04 91.99 92,14 92.20 92.42 92, '5'5 93,15 
N-f'ENT COO\.lfRSIOH U.4.69 C4.9~) 95,21 BS.46 05,70 85,93 87.0t 

PROCESS GAS TEW 1521.9 1'52{). 9 151<>.9 1518.9 15113.0 1517.1 1513.() 

HIER WALL lEW 1521.9 1520.9 1519.9 1518.9 1518,0 1sn.1 1513.0 
OOTER tETAL lEHf' 2070.4 207B.3 2078.3 2078.4 ;_io70,3 2070.3 2078.4 

StELLSil.lf l[Hf' 2078.2 2v10.2 2078.2 2078.2 2070.2 2078.2 2078.2 

PRESSm£ JO,·U 30,41 30.40 30,:w 30.37 30.36 30.29 

ti: PARTIAL PRESS 15. 9'-.:i 15.95 15.95 1S,95 15.95 1~.95 15.95 
WGHTED AVG K:f'f' 15.30 1:5.JB 15.38 1S.3B 15.30 15.38 15.39 

_,, 



- - - - - - - - - - - - ~ - -. - ... ... _, 
00100 NN>HTHA t33 ~tc COIL •lJHIL'IOR' 

COIL 1 Cf" 5 

DAYS OH STREAH = o.o HASS VELOCITY, LBG/SCFT/SEC • 23.84 
HYDl\'OCAR~ Ft:EJl, LBS/HR = 7749.00 INSIIC OIAHrTER, IHC.lEG • 51000 

[lllUTION SlEAH, LBS/Hf\ = 3951. 94? CJJTSUIE: DIAICTER, It0£G • 5,790 
STEAH/HY~OCARBON, Lfl/L.11 = 0,51 LEMJTH, f"EET • 60100 

Lft«iTH o.o 10.00 20.00 30,00 40.00 so.oo 60.00 

rQTAL l\'£S THE o.o o.0389 (I_ ~-159 0.1112 0, 1"'50 o.1m 0.2002 
1.ITO AVG RES TIME: o.o v.0222 0.0321 o.oJEr.> 0.0430 o.<M9J 0.0556 

LINEAA VELOCITY 251. 2641 277. 289. 302. 316. 330, 

PERCENT COHVERTEll o.oo 0.13 0.44 1.13 2.46 4163 1.10 
N-f'ENT CONVERSIOH o.oo 0.02 0.01 o.n 0.60 1,34 2.56 

PROCESS GAS TEMP 995.0 105"7 .1 1114. 7 1166. 7 l21t. 7 1248.5 1277.3 
INNER WALL TEHP 1429.~ 1459.4 1-\09.ff 1518.1 154.'J,O 1511315 1579.4 

OUTER tETAL TEHf' 1525.4 1551.B 1578.9 1603.9 1625.6 164314 1657.0 
Sl£LLSH£ TEHP 2100.1.i 2100.6 2100.6 2100.11 2100.6 2100.6 2100.6 

PRfssml 39.:...'2 38.BS 30.46 30.06 37.65 '31.23 36.79 
HC PARTIAL PR£55 10.98 10.89 10.93 10.82 t0.90 11.0B 11.37 

WGHTED AVG OCPP 10.9ll 10.92 10.87 10.04 10.05 10.93 11.06 

~ 
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UNIOO NAPHTHA 0.33 SWAC··Et• COIL 'l.INIDOR' 

COIL 2 CJ=' 5 

MYS ON STREAH = o.o HASS ~LOCITY, LDS/SClf'T/EEC • 23,84 
HYif"'X:AROON FEED, LitS/1-f\ = 7149.00 INSIOC DrAl£TER 1 IHU£S .,. s.ooo 

IllLlHION STEAH, lFS/UJ"\ = 3951.99 OllTSIIlf. IIIAHETER 1 INOES c s.190 
STEAK/HY~ARIIOH, L~/LB = 0.51 LOOTH, flIT .. 60.00 

LfHGTH 60.00 70.00 eo.oo 90.00 100.00 110.00 l?'J.00 

TOTAL RfS THE 0.2002 0.2378 0.2660 0.2930 0.3180 0.3435 0.3671 
ilTD AVG RES T Htf O,<f..)50 0.0627 0.0706 0.0791 0.0079 0.0965 0.1052 

LINC:AR \'H.OCITY 330. 345. 361. 378. 395, 414. 433, 

PERCEl'tl ~£RTfll 1.10 11 .56 J.'5. 97 20.12 25.67 30,70 35,74 
i'l-PENT l.'ONVfRSION 2.Sb 4,31 &.57 9.28 12.3& 15.79 19.50 

PROCESS GAS TfHP 127"1.3 1299.B 1317.J 1331.ll 13-44.4 1355.9 1366.9 
INHE.~ WALL TE:HP 1579.U 1591.6 1600.8 1608.2 1614.5 \620.3 1625.9 

lJJTER IElAl 'fEti' 1657.5 1667,S 1675.4 1w1 .a 1687.4 1692.4 1697.3 
stELLSIOC ruv:· 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 

PRtSSl.H: 36, ·19 36,34 35,97 35,30 34.87 '34. '3.\ 33,77 
t£ PARTIAL PRC:SS 11.37 11. 72 12.11 12.49 12.84 13.16 13.42 

WGHTELl AVG HCP~· 11. 0.'. 11.24 11.44 11.65 11.05 12.os 12.23 

--.---,---· ~-~------------------------

- L -- - -- - -
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UNH() NAPHTHA ;33 SWA6£{t COIL 1 UNIDOR' 

COIL 3 cw:- 5 

DAYS OH STREAM = o.o HASS VELOCITY, l.BS/SOFT/SEC • 22.12 
HYif\'llCARBON FE£D, LI<Sl•J\ :;.: 7149.00 INSIOC DJAtCTERr JN0£S 11 5.190 

l•ILUTION STEAH, LBS/HR = 3951.99 OOTSII£ DIAfETER 1 IHO£S • 5,790 
STE.AIVHYOOOCAAOOH, Lii/LB :;.: 0.51 L£HGTH, fEET • 60.00 

l.U«iTH 120.00 130.00 H0,00 150.00 160.00 110.00 100.00 

TOTAL RES Tit£ o.3671 0.3913 0.4H6 0.4368 0.4581 0.418S 0.4980 

WTD AVG R£S T It1f o.1os2 0.1146 (),1241 0.1333 0.1423 () .1'509 0.1592 
LINEAR VELOCITY 402. 420. 430, 450, 479, '501. 524. 

f'£RCENl COtfJfRffll J5. ·14 41.07 46.24 51.20 f..6.18 6-0.96 65.5B 

N-PE.Nl ~lfRSIOH 19.~ 23.74 28.15 32.77 37.50 42.'57 47.71 

PROCESS GAS TUI-' 1366.9 1376.1 1386.0 1396.5 1407.4 1410.? 1430.S 

INNER WALL T£HP 1637.1 1641.3 16-\6.2 1651.5 1657.2 1663.3 1669.8 
OOTER HElAL TE:HP 1691.2 1695.0 1699.5 1704.4 1709.5 1715.1 1121.1 

s.ELLSH€ 1£~' 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 

PR£SSl.M: n.n 33,29 32.·70 32.25 31.60 31.09 30,47 

~ PAIHIAL f'RESS lJ.42 13.70 13.93 14.10 14.22 14,29 14.31 
WGHTtD A~ HCf'P 12.23 12.41 12.57 12.71 12.04 12.9'5 13.0S 

.6 
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ll'IIllO NAPHTHA ~JJ m!AG]c COIL •lJN}[IOR' 

COIL 4 Cf" s 

DAYS OH smEAH = o.o HASS VEl.OCITY1 l.9S/SOFT/S£C • 22,\2 
HYDr,'QCAkBON ITED, LBS/m = 7749,00 lNSIIJE DIAHfTER, IHOES • 5.190 

DILUTION STEAH, LEtSl•f"~ = 3'1'51. 99 CllTSIDE DIAl1ETER, INC>ES • s. 790 
ST£AH/H'tlf<OCAR90H, UVL.fl :-: 0. 51 l.ENGTH, FEET • 60.00 

LO«ini 100.00 190.00 200.00 210.00 ?.20.00 230.00 240.00 

TOTH.. RES HH£ 0.·\980 o.s16s O.S"MJ o.5s12 o.s.s7J 0.5026 0.5971 

WlD AOO RES BHE 0.1592 0.1673 0.17"'.J> 0.1826 0.1?0<> 0.1973 0,204S 

LINEAR VELOCITY ~24. 549, 576. 605. 636. 670. 709, 

PERCENT t~RTElt 65.sa 70.03 74.20 ·ro,Jt 02.10 SS.60 oo.n 
rl-PENT CONVfRSJOO 4·1. 71 52.9S 58,J.\ 63.74 b9.13 74.41 79.49 

PROCESS GAS TEHP 1-430.5 1442.9 1456.0 1470.0 1404.9 1so1.o 1510.3 

INtER WALL Tf t1f' 1610.0 1676.B 161M.4 1692.6 1701.6 1711.4 1122.1 

OOTER tETft.. TfHP 1n1.2 1727.5 1734.4 1741.9 1750.1. 1159.0 1760,B 

SHEUSIOC ffHP 2100.6 2100.6 2100.6 2100.6 ?.100.6 2100.6 2100./1 

PRESSWf J0.47 29.02 29.12 29,39 27.61 26.79 25.91 

It: PARrIAL PRESS 14.31 14.28 14,20 14.06 13.00 13.M 13.34 

~m:D AVG !Cf"P 13.05 13,13 13.19 13.24 13.27 13.29 13.30 

.I 
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UNIOO Nl\fllTHA U3 5'lAGE:D COIL 'UNI WR' 

COIL 5 IF 5 

DAYS ON STR£AH = o.o HASS VELOCITY, LBS/SOFT/SEC • 19.62 
HYI4''0CARBON FEED, LBS/~ "' 15490.00 INSIIlf. DIAl1ET£R 1 IHO£S .. e.ooo 

l•ILUHON STEAH, L~/l~ = 7903.98 CJJTSIDE [IJAHCTER, INOES • e.soo 
SlEAIVHYDl\'OCARBON, LB/LI< = 0. Sl LENGTH, ITET r. s.oo 

Lff«JTH 2 .. 0.00 240.50 2.u.00 241.50 242.00 242.50 245.00 

TOTH.. RfS Tlttf 0.5971 O.S979 0.5989 0.5996 0.6004 o.6013 0.6055 
WTD AVG RfS THC 0.2045 o.:roso 0.205~ 0.2059 0.206'4 0.2069 0.2094 

LINEAR VELOCITY ~wo. 59~. 591. 591. 592. 592. 594. 

PERCE:NT CONVERTHl 00.77 88.95 99,12 99.28 89.44 89.59 90.30 
N-P£NT COH\.U.'SIOO 19.49 79.77 80.05 B0.33 00,59 B0.8'5 02.04 

PROCESS GAS ITHP 1518.J 1517.1 1516.0 1514.9 151J,B 151:?.B 1500.0 
INtER WALL lHi' 15Hl.J 1517 .1 1516.0 1514.9 1513.fJ 1512.0 1508.0 

OUTER Hfl Al ff MP 2100.1 2100.7 2100.7 2100.8 2100.a 2100.1 2100.a 
*LLSillf lHf' 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 2100.6 

PRfSSlJ\"[ ~~.91 25.B9 25.97 25.96 25.84 2S.B2 25.74 
tC PARTIAL PRESS 13.34 13.34 13.33 13,33 13.33 13.33 13.32 
~TED /NG •CPP 13.JO 13.30 13.30 B.lO 13.30 13.30 13.30 



- - - - - - -- -
UNIOO NM'\UHA ~34 ~AG£It COIL 'llNUIOO' 

COIL 1 OF 5 

DAYS ON STREAH = o.o HASS VELOCITY, U\S/SClfi /5[C .,, 27, 43 

HYC(..1lCAAllON FEED, Ll'S/K\ :: 0979,00 INS11£ DIAtETF.R, INO£S • s.ooo 
lllLUTIOt~ STEAH, LflS/m = ·HB9,00 OOlSIIE.. I•IAHETER, U0£S = S, 19() 

STlAK/HYU..'OCAROOH I LlVU< = 0. 50 
LENGTH, FEET • 60100 

Lft«iTH o.o 10.00 20.00 30.00 40.00 so.oo 60.00 

TOTAL RES Tltlf o.o 0.0344 0.0013 o.0989 0.1291 o.1soo o.1ss1 

WTD AVG R£S TH1f o.o 0.0205 (),0316 o.o3'1'7 0.04116 O.OSJ3 0.0602 

LltEAR VflOCilY ~'>84. 297. 310. 324. 338. 353, 368. 

P£RCE.Nl ClffJfRTH\ o.oo 0.41 1.11 2.32 4.21 b.82 10.0B 

N-f'ENT CONVERSION o.oo O.Ob o.n 0.56 1.19 2.11 3.61 

PROCESS liAS TEHP 1012.0 1122.2 1168.0 1208.l 1241.7 126019 1290.4 

INNER uttll TEW' H36,0 1464.3 H91,0 1514.b 1534.5 1550.4 1562.9 

CUTER t£TAL TfHP 1511.3 1555.6 157912 1600.0 1617.3 1631.1 1641.9 

SHELLS I~ f[Hf' ~100.0 2100.0 2100.0 2rno.o ::ii oo. 0 210010 2100.0 

f'RESSl)\'£ 41.26 40.79 40.31 39.81 JS'.30 30.11 38.23 

K: PARTIAL PRESS u.s2 11.46 11.44 11.49 11+61 11.06 12.16 

WGHTtD AVG OCPP 11.~2 11.48 11.46 11.46 11.51 1\.61 11. 75 

~ 
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UNIOO NAPHTHA ~34 SWAII[t COIL 'lJNlflOR' 

COIL 2 ('f' s 
DAYS ON STRfAt4 = o.o HASS VELOCITY, LBS/sorT /SEC "' 27 • 43 HYlf;O.:AAOON Fl:t:D, LllS/~ "" 8978.00 INSIDE OIAMETfR, noes "' s.ooo ltlLUTION STEAH, LllS/HR = 4489.00 OtJTSil£ DIAHr::TER, IHO£S = 5,790 STEA11/HYDROCAROOH, LIVL~ = 0, 50 l.fNGTH, tr.ET "' 60.00 

LEHGTU 60.00 70.00 80.()1) 90.00 100.00 110.00 120.00 
TOTAi. kES TIM£ 0.1857 0.2122 0.2375 0.2617 0.2048 0.3G69 0.3279 WTD AVG RfS TIK. 0.0602 0.0676 0.0752 0.0031 0,0910 0,0909 0.1064 LINEAR VELOCITY J68, 3P3. 403. 422. 441. 463. 4BS, 

f'ERCE:~T (.~THI 10.00 13.84 17.94 22.25 26.67 31.14 3'5.61 N-f"t:NT l.1JNV£RSTOH 3.61 :::;,43 7.66 10.20 13.02 16.10 19.-40 
PROCESS GAS TEHP ;290.4 1307.8 1322.1 13~.5 1345.6 1356.1 1366.i I NtER WALL rEtiP \563.2 1572,B 1580.7 1587.5 1593.5 1599.1 1604.6 OOTER tt::TAL Tft!P 1042.J 1650.S 1657.3 1663.2 1668.5 1673.5 1678.4 S.ELlSIOE TEHf.· 2100.0 2100.0 2100.0 2100.0 2100.0 2100.0 2100.0 

PRlSSt.M: 38.23 37.66 37.06 36,44 ~.79 35.11 J-l.30 HC P~ I loll !'h'fSS 12.16 12.48 12,BO 13.10 13.36 13,SB 13.74 \GiTE;) Al.'ti ll:PP 11.·r:i 11.92 12.09 12.27 12.43 12.59 12.12 

,, 



- -- ~- - -- - - - .-. - - -UNHIO NAPHTHA ;34 SWAG£I! COIL 'UNH.OR' 

COIL 3 CF S 

DAYS OH STh'f:\H :;.: o.o HASS VELOCITY, LBS/SOFT/SEC., 18,25 
HYlf<OCAR&ON FEED, LfCSl!-E "' 13977,99 INSITJE DJAAETER, INO£S • 6.130 

DILUTION STEAH, LBS/1-E ::: ·HB9.00 OOTSUC [tIAM[TfR, !NOES "' 6.730 
SlEM/HYUROCAABOH, UVl [( = 0,50 Ln~m, FEET • 60100 

LENG TU 120.00 130.00 H0100 1so.oo 160.00 170100 100.00 

TOTAL l<E:S Tit£ o.J279 o.3~.£J4 0.3877 0.4160 0.4433 0.4697 0.4952 

WTD AVG RfS T Il'IE 0.1064 0.1196 0.1339 0.1481 0.1618 ().1151 0.1979 

LINEAR VELOCITY 321. 334. 346. 359. 371. 38'51 390, 

P£RCEN! COHVE:RTED JS,61 41.73 47.18 52.29 57.19 61191 66148 

N--f'ENT COOVE:RS!Otl 1 c; • .110 24.?.G 28199 33. 74 39.60 43160 49,75 

PROCESS GAS ITHf' 1366.1 1367.S 137310 1382.l 1391.6 1401.0 1412.7 

INNER ~LL ffHP 1668.B 1668.0 1670. 1 1673.b 16"17.9 160216 169719 
OOTER IETAL TEtlP 1718.ll 1710.4 1720.6 1723.0 1727.7 173211 1736.9 

S.ELLSil.IE lfHF' 210010 2100.0 210010 2H~:l.O 210010 210010 2100.0 

PRESSURE 34138 34.13 33186 33.SR 33.29 32.98 32.66 

~ PAATIAL PRH~S lJ.74 14.21 H.50 14,BS 15.14 1S.36 15.53 
IGHED AVG HCPP 12.12 12.92 13.09 13.26 13.41 13,ss 13.69 

- -r- -. ...--~-----------------

.JI 
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l»'lI() NAf·HTHA :34 SWA.JfI• COIL 'UNIIOR' 

COIL 4 OF 5 

DAY5 OH STRfAH == o.o HASS VELOCITY, LJ.lS/OOFT /SEC rr. 1 B • 2'5 
HYI--"OCMDOH FE£D, LBS/Hf~ :; 0977,W INSIIrE OIAHETER, INll£S = 6.130 

DILUTION STEAH, LMMf\ "' .\489.00 cxnsnc [IIAttr:TER, JNOES = 6.730 
SllM/llYll?OCARBOH, UVLll = 0.50 LEMJTH, FlIT = 60.00 

LE.MJTH 100.00 190.00 200.00 2'JO,OO 220.00 230.00 240.00 

TOTAL RES Tit£ 0.4952 O.S199 0.5437 0,5667 0.5809 0.610'5 0.6313 
WTD AVG RES TIHE 0.1879 0.20-04 0.2124 0.2'243 0.2360 0.2.\76 0.2594 

lltEAR VElOCITY 398. 412. '426. 441. 456. 472. 408. 

PffiC£NT CotMRT£It 66.40 70.87 75.08 79.08 82.85 06.33 89.50 
N-PENT CONVERSION 4a, ·15 54.02 59,371 64.BJ 70.21 75.56 80.70 

PROCESS GAS IEl'f' 1"'12.., 1424.2 1"'36.5 1449.6 1463.0 H79,1 1495. 7 
INtER ~LL TEHP 1600.1 1693.7 1700.1 1"107.1 1714.0 1723.4 l 73:?.8 

OUTER t£ r AL TE~· 173?.1 1742.2 1748.1 1754.5 1761.5 1769.3 1Tl7.9 
s.ELLSifl£ 1£Hf• 2100.0 2100.0 2100.0 2100.0 2100.0 2100.0 2100.0 

rRESSUfi£ 32.66 32.33 31.99 31.63 31.26 30.ae 30,47 
OC PARTIAL PRE.S~ 15.53 ts.rn 15. 79 15.86 15.90 15.90 15.87 

tJGHTEl.l AVG HCPf' lJ.69 13,Bl 13.91 14.01 14.10 14,17 14.23 

~ 



- .- - - - - - - - - - - - - - - - .. -
l.IUI.() NAPHTHA t-34 SWA{'..[{1 COIL 'UNI DOR' 

COIL 5 CF 5 

DAYS ON STREM = o.o Hf'SS VELOCITY, LBS/SOF"T/SEC • 21,43 
HYLf..OCAROON FEED, L9S/l-E " 179Sb.OO INSIDE DIAMETER, INO£S = e.ooo 

DILUTION STEAH, LI<S.tm -: 8970.00 CXJTSIDE DIAMETER, INOES "' B.500 
STEAM/HYIBOCARBON, LIVU< ~· 0.50 LfNGTH, f"E£T = s.oo 

LfNGTH 2'40.00 240.50 241.00 24!,5() 242.00 242.50 245.00 

TOTAL. R£S THE 0.631J 0.6321 0.6330 0.6339 0.6J.48 0.6356 0.6400 
WTD AVG RES TH£ 0.:..!594 0.2S99 0.2604 0.2609 0.2615 <),2620 0.2648 

LINEAR VEUJCI n ~70. S71. 571, 572. 572. 572, 574, 

f'E:RCENT CONl.£RT[ll 89.50 BY.63 89.75 89.87 09,99 90,10 90.64 
M-f'ENl C:ONV£RSIOH BO. 70 0(),91 01.11 01.31 at.st 01.10 82.61 

PROCE.:JS GAS mt' 1495,7 1494.9 1494,0 1493.2 1492.4 149116 1488.0 
INtER WALl. TEtf> H9S.7 1494.9 1494.0 1493.2 1492.4 1491.6 1488.0 

C..JTER t£T Al TEtf> 2100.0 2100.0 2100.1 2100.1 2100.0 2100.1 2100.0 
51-ElLS Ii~ 1 Uf' 2100.0 2100.0 2100.0 2100.0 2100.0 2100.0 21.00.0 

PRfSsmf J0.47 30.46 30,44 30.42 J0.40 30,39 30.29 
.-W: PARTIAL PRfSS 15.87 tS,87 15,87 15.8,1; 15.36 15.86 15.84 

"31flf.D AVG ~CF'f' H.23 14.23 14.23 14.24 14.24 H.24 14.25 

J' 



- - - - - - - - -- - - - - - - - - - -
liHOO NA.-1ITHA :J5 SWAl't[I COIL 'l).llDflR' 

COIL 1 Of s 
DAYS ON STREAM ~ o.o HASS VELOCITY, LDS/OOf'f/SEC :a 26.95 

HY~'OCAROON HID, LBS/HR = 8818.00 INSIDE: DIAHET£R, INCi-ES m s.ooo 
llILUTION STEAK, U6/llf\ ::; 4409,00 OJTSIDE DIAHETfR, UIOES = '5.600 

SffAIVHYilf.'.OCARBOH, UVLB = {I, 50 LENGTH, FEET = 60.00 

LEf«im o.o 10.00 20.00 30.00 40.00 so.oo 60.00 

TOlAL f\'£5 TltE o.o 0.0340 o.0665 0.0976 0.1274 0.1Sb0 o. 1034 
WTD AVG RES llME: o.o 0.0204 o.o3t6 0.0399 0.0471 O.OS·U 0.0613 

LINE.AR ~HOCITY 200. 301. J14. 328. 342. 357, 372. 

PERCENT COHVERffll o.oo (\,49 1.31 2.69 4,75 7.'54 10.94 
N-F'ENT CONVERSIOO o.oo O.OB 0.21 0.67 1.39 2.'49 4.02 

f'ROCESS GAS TEHP 1005.0 1J34.0 1178.5 1211.0 1249.0 1274.7 129'5.1 
INM:.R YAlL TEHP 1442.8 1470.0 1496.1 1519.0 15J8.l 1553.2 1565.0 

OJTER 1'£1Al lfl1P 1515.0 15~9.7 1563.5 1584.2 1601.2 1614.7 1625.2 
SIELLS Hit lEHf' 2095.3 209S.3 2095.3 209~.3 ?095.3 2orr.:;.3 2095.3 

PREssml 40.75 40.29 39.81 39.31 38.80 3(),20 37,74 
UC PARTIAL PRESS 11.70 11.M 11.63 l 1.69 11.04 12.07 12.35 

WGHTHI AVG UCPf' 11.70 H .l-6 11.64 11.65 11. 71 11.01 11.95 

~ 



- - - - - - -- -- -- - - - - - - - ... .-.. -! 
UNHIO NAf·HTHA ~35 SIJAGE.It COIL 1UNHllJR' 

COIL 2 OF 5 

DAYS OH STREAK = o.o ~SS VELOCITY, Ll'S/snFT/SEC ... 26.9'5 
HY~OCARDON FE£D, LBS/HR = 0010.00 INSII£ DIAfETER, rno£S .. s.ooo 

ltILUTIOH STEAH 1 LBS/HR = ·4409.00 r.JTSHI[ flIAl£TER, !HOES • S.600 
SH:.Al1/HY~'OCARDOH, UVU = 0.50 L£NGTii1 FEET .. 60.00 

LENGTH 60.00 7{).00 00.00 90.00 100.00 110.00 120.00 

TOlAL f-'ES TIHf 0.1834 0.2096 0.2347 0.2586 o.20ts 0.3034 (),3243 
WlD AVG RES TIHf 0.0613 0.06B9 0.0161 o.oe46 0.0926 0.1004 0.1001 

LINEAR VELOCITY 372. 3lW, 407. 426. 446. 467. 489. 

PERCCN.I COHVERlfll 10.94 14.00 18.90 23,33 27.70 32.27 36. 75 
~-PENT CONVE.RSION 4.02 5.S'5 a.25 10,B7 13.77 lh.91 20.28 

PROCESS GAS TEHP 1m.1 1311.7 1325.4 1337.4 1348.3 1350.6 1368.6 
INl'ER WALL rfHf· 156'5.3 1574.4 15ll2.0 1588.5 1594.5 1600.1 1605.5 

OUTER l'IElAL TEMP 1625.6 1633.6 1640.4 1646.3 1651.7 1656.8 1661.8 
stlELLS I OC TEMP 2095.J 209'.), 3 2095.3 2(195.3 2095.3 2095.3 2095.3 

PR£ssmf 37,74 37.17 36.58 35.96 35.32 34,M 33.92 
t-1: PARfIAL PRESS 12.35 12.65 12.95 13.22 13,41, 13.M 13.7B 
.om:n AVG HCPP 11.95 12 • .\0 12.2(, 12.42 12.58 12.71 12.84 

_, 



~ .- ,,_ - - - - -- -- --- --- ---.--· -- .. --.. .. , - ..... .,., .. - - ~ 

UNlOO NAPHTHA HS S\IAG[ll COIL 'llNUIOR' 

COIL 3 (F s 

DAYS ON STR£AH = o.o t\ASS VELOCITY, LBS/SOFT/SEC "' 17.41 
HYlll\'OCAAOON FfED, LBS/Hr-: = BBlB.00 JNSIIE DIAMETER, HO£S "" "· 2'20 I•ILUTION STEAH, LBS/Hf\ = 4409.00 OUTSUIE DJMTEH, IN0£5 :: ~a 700 
STEAH/HYDROCARllON, Lii/LI< = 0, 50 IFNGnt, fTET = b0.00 

LO«iTH 120.00 130.00 140.00 150.00 160.00 170.00 \00 ,()(l 

TOTAL RfS Tit£ o.324J 0.3S54 0.3854 c.. 4144 0.4424 0.-4695 11,4957 
IJTD AVG RES TIHf o. tOdt 0.1210 0.1367 0.151S 0.1659 o.1 ·,•913 0.19~2 

LINEAR l.lflOCITY 31~. 326. 3J8. 3~-0. 362. 374. 387. 

P£f<COIT CllHVfRTfl' 36. 75 43.01 48.53 53.69 50.63 6J,3H 67.96 
N-P[NT CTJNVE::RSIOH 20.20 25.35 30.21 35.10 40.09 45.22 ~0.49 

PROCESS GAS TfHP 1J6H.6 1369.3 1375,4 1383.7 13'13.3 1403.6 1414.7 
INtt:R WALL Tft1P 1675.2 1673.9 1675.9 1679.~ 1603.4 il>B0.3 1693.6 

C.HER tE fAL T£11P 171'4.5 1713.B 1715.0 111~.o 17:!3.0 i121.s 1.732.5 
SHEU.Sii£ lfhf' 2095.3 2095.3 2095.3 2095.3 2095.3 20~.J 2095,3 

PRf~'E 33.92 33.68 33,44 33.18 32.?1 '32.63 32.3~ 
HC PARTIAL PRESS 13.70 14.24 14,59 14.89 15.14 15.35 15.52 

WGHlED AVG HCPP 12.04 13.02 13.18 13.34 13.llB 13.61 13, 71, 

,.I 



- - - - -- - -·- -- -- -- - - - - - - ,_ .,. 
UNIOO NAPHTHA ~JS SWAG[[t COIL 'UNIOOR' 

COIL 4 OF ~ 

DAYS Off STl\'EAH = o.o HASS VE!..OC ITV 1 l llS/OOFT /SEC "' l? , 4 l 
HYM\t.JCARMN FEED, LBS/HR = 8818.00 INSIDE DIAHETfR, INO£S = 6.220 

llllUllON STEAK, LBS/ff\ = 4409.00 OOTSUlf DJAl'iETER, I~S = 6.700 
Sl £ AH/HYIIROCAAOOH I LlVLfl = 0 • 50 LfNGTM 1 f"ITT = 60.00 

LENGTH 180.00 190.00 200.00 210.00 2?0.00 230100 240.00 

TOTAL RES THI[ 0.4957 0.5211 o.5456 0-5693 0,5923 0.6145 0.6360 
WTD AVG RfS T Itlf 0.1932 0.2063 0.2190 0.2314 0.243tJ o.2562 0.2680 

LINf/1R VfLOC IlY ]87. 400, 414. 42fl. 442. 456. 472. 

PERCEHr CONVERIHI 67.96 72.36 76.56 B0.53 84.:.>5 87.67 90.74 
N-ffJff CONVlRSION 50 .. w ~S.87 61.35 M,85 72,31 77.68 02,79 

PROCESS GAS THli · lU-'I. 7 1426,S 1439.2 1452.7 1467.4 HOJ.3 1500.7 
iNNER IJALL rnw 1693.a 1699.S 1706.0 1713.2 1121.1 1729.9 1739.7 

OOTER 1£lAl TEMP 1732.6 173G.O t744.0 1750.7 1750.1 1766.3 1775.4 
5a1.LSH~ I £MP 2095.3 '.'0?5.?. 2095,J 2095.3 2095.3 2095.3 2095,J 

PRfSSlf<F ~,2,:H 32.04 31.72 31,40 31.0b 30,71 30.34 
HC ?ARTIAl.. PRESS l'S.52 15.£-7 15.70 13.85 15.89 15.90 15.BB 

loKJIHt:D AVG HCPP lJ, Ft 13.85 13,96 14,05 14.13 14.20 14.26 

, 



-

I .f:HGfH 

TOT .'t.. RfS T Itlf 
WlD AV6 RES TIM£ 

LINE.AR l.HOCITY 

PERCENT CUM.IERIHI 
N-PENT CONVE:HSIGN 

f'ROCESS fiAS TEHP 
INNER WALL 1£Hf-' 

OUTER HfT Al TEW' 
SHH.LS U£ f[Mf 

l-'RfS!:>lEif 
HC PAP n Al PRn:s 

l,IGHl El) t!VG llCPF 

\INIOO NAPHTHA ;35 SWAflHI COIL 

COIL 

DAYS OH STREM = O,O 
H'l'Ill\.U:ARDOH rrro, LBS/I-If\ = i7636.00 

lllLUHON STEAK, LfGIHf.: -::: 8818.00 
STEA!1/HYl)fillCM:OON, lfc/L I< = 0, SO 

2<\0.00 240. ~.{) 24t.OO 

'),036() 0.6374 O.bJOO 
(), ~~bOO 0.2W6 0.2705 

360. 360. 360. 

90.74 <JV.9~ 91,10 
l.12.79 B3.10 83.41 

1::::00.1 1499,S H98.2 
1500.7 1499,5 1490.2 
209~.4 :\)95.3 2095.4 
21J95.3 209~ •• 3 209'5.3 

J0,34 30.34 30.33 
15.lUJ 1S.B9 15.89 
14.26 !4.26 14.26 

., 

5 lT 5 

- -
•lJNJ[IOO' 

HASS VELOCITY 1 LBS/SOFT/SEC • 13, 37 
INS!IIF.. DI~TER, IHO£S • 10.040 

O.JT510C DIAME:Trn, HICl£5 • 10.~o 
LfHGTH, FE£T = 5.00 

241.50 242.00 2-12.'!10 

o.6402 0.6416 0.6430 
0.2714 0.2723 0.2732 

360. 360. 360. 

91.27 91.44 91.60 
03.70 tH.99 B4,26 

1497.] HW .. O 1'49-\.9 
1497.1 1496.0 1494.9 
2095.4 2095.4 209'5.3 
:>095,:\ 20':'5.3 2095.3 

30.33 30,32 30.32 
is.rn 15.90 15.91 
14.27 14.27 14.27 

... ... - ... 

245.00 

0.6499 
0.2100 

361. 

92.32 
85.52 

1490.0 
1490,:) 
209!::.3 
'.?095,3 

30.:N 
15.93 
14.213 



-~ - - - - - - ~ ~ 
~ ~· --""""· ·~---- - -- ---

UNll!O Nfif'!llllt1 ~3'~ sur.c,i:,r C'.Jll 'UNIL'JOO' 

COIL 1 OF 5 

DAV'i OH STRfAH =- o.o t\ASS VELOCITY, l9S/SCFT/SEC "' 25.06 
llYrlf..'OCAi.:BON F~fD, lltS/HR = 1937.C\> INSIOC DIAHETER, INOES • s.ooo 

[iJUJTlON srEAH, UlS/ff'\ = 4365,JS OUTSIDE l'IN1£TER, IHOES = '5.600 
Jl£AlVHYI~OCAREIOtl, lf./Ul = O,SS LENGTH, FEET a: 61.) .oo 

LENGTH \J,O 10.00 20.00 30.00 40.00 50.00 60.00 

TOTAL RES TIK£ o.o 0.0344 0.0673 0.0989 0.1292 0.15()3 0.1862 
UTll AVG RES TI'i: 0.0 0.0206 0.0320 0.0405 O.O·HO 0.0549 0.0624 

LINE:AI< VELOC11 Y ~'84. 297. 310. 323. 3J6. 350, 365. 

PERCENT aJNl.A.'RTHl o.oo O.St' 1.33 2.73 4,93 7.M 11.12 
N-F'ENl COINEt;:SJON 0.1.0 O.OB o.w 0,69 1.41 2.s~ 4.to 

f'ROCE.SS 6AS fft'f' 1005.0 1134.7 1110.e 1217 ,3 1249.3 \2?4.9 1295.3 
INNER UALL TfHP H3B,2 146~.3 1-491.2 1514.0 1532,8 tS47.a 1559.5 

OUTER It: f Al ff HP 1:>0'5. 3 1529,9 1553.6 1574.1 1591.0 1604.4 1614.B 
SHELLS IIlf TfHr 205a.8 2C-58,B 2059,9 2050,B 2038.9 2058,8 2058.8 

PRi:~'f 3'>'· 78 3?.36 38,91 38.46 37.9? 37,50 37.00 
HC PAl<TIAL PRESS 10.M 10.62 10.62 10.69 10.85 11.00 11.37 

WGlflto AVG HCPF' 10,M !O.i.3 !0.62 10.M 10.71 10.01 10.9'5 

"' 



.... - - - - - - -- -- - - - - - - - - .. -
UNIOO NAPHrnA :36 9.IAG[{I fllll 'lk-HOOR' 

COIL 2 OF 5 

DAYS ON STREM = o.o MASS VROCITY, LllS/SOFT/SEC • 25,0li 
H\'Ilf"\OCAADON 1: Hl'I 1 LICS/HR "' 7937.00 JNSIDE DIAMETER, IM:lES • s.ooo 

DILUTION STEAH, LFS/HR - 4365.35 Cl.ITS IDE DIAHETER / INOFS ,. S,600 
SltAM/HYDROCARllOH, LD/lB = 0.55 LE~rn, F££T ,. 6(),()() 

LENGTH 60.00 70.00 ao.oo 90.00 100.00 110.00 120.00 

101 Al RES T Ut: 0.1862 0.2130 0.2386 0.2632 0.2068 0,3093 0.3309 
WTD AW RfS HHE o.0624 0.0101 0.0102 0.0865 0.0947 0.1029 0.1110 
LitEAR VfLOCITY 365. 381. 397, 415. 433, 452. 473. 

PU.1Dff co~ rm 11.12 15.05 19.29 23.71 29.23 32.79 37,34 
H-FHIT CONV£:RS100 ".10 6.08 9,43 11.11 14.00 17,29 20.74 

PROCESS GAS Tfli-' 12~.3 1311.B 1325.4 1337.3 13-40.2 l~A.4 1368.3 
INNER UALL TFW:' 1559.7 15£.U.8 1576.3 1502.B 15fl8.6 1594.1 1599.5 

OUTER HETAl lfHr 1615.1 1623.1 1629.8 1635.7 1641.0 16'46.0 1650.9 
SHELLSHlf ffMf-· 2058.8 20!::~8.B 2058.8 2058.B 2058.B 2()58.0 2050.8 

PRE.SSl.l\'E J·1,oo 36,49 35.95 35.38 34.80 34.18 33,53 
HC PARTIAL PRESS 11.:n 11.68 11.99 12.20 12.53 12.74 12.91 
~MJHTED AVG OCPf· 10.95 11.11 11.20 11.45 11.61 11. 7'5 11.89 

, 



- _.,_,, .-. .-. -- ,-. - .- - - - - - - - - - - - -
UNUIO NAPHTHA H6 SWAGEfl COIL 1UNUIOR 1 

COIL 3 OF 5 

DAYS OH STREAM = o.o HASS VELOCUY, LBS/SOFi /SEC • 16, 19 
HYCiROCAROON f££l\ 1 lfcS/HR = 793·1.oo IN510C DtAJETER, INO£S = 6.220 

lllLUTION STEAH, LI~M\ = 4365.35 OllTSIII[ DIAMF.l£R, HOES = 6.700 
SRM/flYDl<flCAROON, lf</LI( = 0.55 LEMiTH, FEET = 60.00 

LfMiTH 120.00 1:w.oo H0.00 l!J0.00 160.00 110.00 180.00 

TOT AL RES TUE 0.3309 0.3631 0.3942 0.4244 0.4536 0.'4818 0.5092 
'°HD AVG RES fIHf 0.1110 0.1254 0.1-410 0.1566 0.1110 0,1065 0.2007 

LINfAR VfLOCITY J04. 315. 325. 336. 347, 3'59. 370. 

PERCENT f.1ltfl.~RTf!l Jl.34 43.60 '49.26 54.'47 59,44 64.21 60.80 
N-F'ENl CON\lft<Sll~ 20.74 25.92 3C.88 35.Bb 40.94 46.15 51.49 

PROCESS GAS ffMP 1368.3 1368,B 1374.9 1303.1 1392.5 1-102.9 1414.0 
INNE:R UALL lEW' 1666.1 1664.B 1666.B 1670.1 1674.3 1679.1 1604.4 

OUTER Hfl AL TEW' 1701.0 1101.1 1703.1 HOb.3 1110.2 1714.7 1719.7 
SUH.LS Ill:": Tftif' ~058.8 20~.0.B 2059.8 2058.0 :10~.a.a 2050.8 2058,B 

f'Rt:SID~ 33,53 33.32 JJ.10 32.86 32.62 32.37 32.11 
•IC PARTIAL PRfSS 12.n 13.:H 13.73 14.04 14,30 14,52 14.71 
~TED A\IG •l.l'f 11.09 12.os 12.?.:i 12.41 12.56 12.10 12.83 

- -- __ L -- ___ ,_ ----~--~- -- . - -· - - -
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UNIOO Nn-'HTHA ;36 SW.GET.I COIL tl.JNIDOR' 

COIL 4 {T s 

DAYS ON STREAM ::: o.o HASS VELOCITY, L.BS/SCFT/SEC .. 16.19 
HYill''ClCARBON FEED, L95/HI\ ::: 7937.00 INSllf. DIAHETER 1 INllES c 6.220 

DILUTION STEAH, LBS/Hf\ ::: 4365.35 lllTSIOC DIAMETER, INO£S = 6.700 
STEAIVHYDt\'ClCARBON, UVtfl ::: 0.55 LENGTH, FEET "' 60.00 

i...fHGTH 180.00 190.00 200.00 210.00 ?20.00 230.00 240.00 

TOTAL RES TIHf o.5092 o.s350 0.5615 O.SBM 0.6106 0.63-41 0.6560 

WTD AVli RES Tit\£ 0.20(r/ 0.2146 0.2202 0.2416 0.?550 0.2684 0.2021 
LINEAR VELOCITY :.no. 302. 394, 406. 419. 432. 445. 

PERCENT COtM:RTEl\ 68.00 73.20 77.38 81.34 r:.s.01 BB.38 91.38 

N-f'ENT CUH'.IERSIOH 51.-49 56.94 62.47 68.01 73.50 ?B.83 03.BB 

f'ROCE$ GAS TE!t-' Hl.\.O 142S;l 1439,4 1452.0 1466.7 1402.7 1500.2 

1Nt£R WALL lftf" 1684.6 169().3 1696.7 1703.B 1711. 7 1720.4 1730.2 
OllTER tETAL Tftf' 1719.B 1725.2 1731.2 !737.B 1745.2 17'53.3 1762.4 

!XELLSll~ TOIP 20~.a.o 205B.B 2058.8 205B.B 2058.B 2()58.0 2050.B 

i'RfSSUI\'[ J2.11 31.B.\ 31.56 31.27 30.97 30.66 30,34 
HC PARTIAL PfifSS 14,71 14.B7 14,99 15.09 15. t:=i lS,19 15.19 

IJGHTUI AVG UCPP 12.Cl.J 12.c.is 13.06 13.15 13.24 13.31 13,37 



- - - .... - - - - -
UNIOO NAPHTHA :36 5WAG[{c COIL 'l.J.IUJOR' 

COIL 5 OF 5 

DAYS ON STFl'fM ::: o.o Ht'\55 VELOCITY, LBS/5Clf'T/5£C 111 12.-43 
HYDf\OCllROON FEED, LBS/II"\ = 15874.00 INSII£ DIAtCTER, INC)£5 • 10.~0 

llILUTlON STEAH1 LBS/H"\ = G730,70 WTSIDE [lllltlETE.R, IHO£S • 11),540 
SflAH/H'tmocARBON, L~/LI< = {'l,55 l EHGnl, FEET "' ~.oo 

LE:H6TH 2.,Q,00 240.SO 241.00 241.50 2•2.00 2.\2.50 245.00 

TOlAL RES Tit£ 0.6~ o.65B3 0.6S98 (1,6612 0.6627 O.l!M2 0.6715 
WTD AVG HES TIHl 0.2821 0.2830 o.2839 0.2849 0.2059 0.2060 0.2920 
Lltt:AR VfLOCITY .HO. 340, 340. 340. 340. 3.\0, 341. 

P£RCENT COHVfRTED 91.Jll 91.Sb 91.73 91.89 92,05 92.21 92.91 
H-f~NT CONVlPSION llJ.00 84.1? 84.49 04.78 B~.06 BS,33 86.57 

PROCESS GAS TEK' 1soo.2 1499.0 1497,9 1496.7 1495.7 149.\16 J490.0 
INNfR WALL TEHf' 1500.2 1499.0 1497,9 149b.7 1495.7 1.\94.6 1490.0 

OUTER HETAL fEMP ~059.9 2050.9 ~058.9 205B.9 2058.9 205£1.9 2058,9 
Sl-ELLS I OC T£1t-' 2050,8 20~.C.B 2058.8 2(158.6 2058,B 2050.0 20'58,B 

PRESSl~ 30.J4 30.33 30.:n 30.32 30.32 30,31 30.29 
tC PARl JAL ~'ESS 15.19 15.19 15.20 15.21 15.21 15.72 15.24 

WGHTED AVG UCF'f' 13.37 13.38 13,3A 13.38 13.39 13.39 13,4() 

,I 
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oon.i NAPHTHA ;37 SWA6£Ic f.Oll •UNIDOR' 

COIL 1 Of 5 

DAYS OH STREAK = o.o HASS VELOCITY, LBS/SOFT/SEC • 24,43 
HYDROCAABOH FEED• LitS/lf'\ = 7-'96.00 INS1IC DIAHET£R, I.ct£S • 5,00() 

l•lLUl ION STEAH, LW/11"\ = 4497.60 OUTSU~ DIAl'IETf.R, IN0£S ,. 5.600 
Sl£AH/H'fDROCAROOH, LP/Lit '"' 0.60 LENGTH, ft:El ,. 60.00 

L£t«"JTH o.o 10.00 20.00 30,00 .-o.oo so.oo 60.00 

TOTAL l<ES TH1£ o.o o.0340 \),()666 0.097B 0,127B 0.1566 0.1943 

WTD AVG RES TIK: \),0 o.02M 0.0316 {\,()400 o.o4n (),()'543 0.0616 

LINEAR VELOCITY 288. 301. 313. 326. J40. 35~~. 3t>8. 

P£RCENl C~lftH[[I o.oo 0.49 1.J1 2.69 4, 78 7,59 11.03 

N-f'£Nl COH\lfRSIOH o.oo o.oo 0.20 0.68 1.39 2.s1 4.06 

PROCESS GAS TEHP 1005.0 1134.1 1170.5 1211.1 1249.'2 127S,O 1295.5 

INtER WALL TEti' 1"34.0 1461.0 1486.9 1~-09.6 1529.5 1543.6 1555.4 

OOTER K:l At lHV' 1'\98.6 1523.2 1546,B 1567.4 1594.4 159?.9 1608.4 

SJHLSHlf TEHf· 2040.1 2040.1 2040.1 2040.1 2040.t 2<>40.1 2040. 1 

PRESSlM 39.60 39,17 39,74 39.28 17.82 37,34 36.85 

t«: PAkHAL PRESS 9,95 9.91 9,91 9.98 10.13 10.36 10.64 

WGITED AVG HCPf' 9,95 9.92 9.91 9,93 10.00 10.10 10.24 



.... - - - -· -~- - - - -
UNIIIO tw:1fTHA ;37 SWACH• COll llJNlfl{)R, 

COIL 2 OF 5 

DAYS ON STREAn = o.o HASS VELOCITY, LBS/SCJFT/SEC • 24.43 
H't' CIROCAA&UN FEED, l BS/Uf.; "' 7196.00 INSIOC OJA.'£TER, IND£S • s.ooo 

l•ILUHOH STEAM, LEIS/HR ::: "497.60 OtllSUC f1IAM£TER1 IHO£S ., 5.600 
STE:i\tvH't'OOOCAAOOH1 lIVlli = 0, 60 LEHGTH, f"EET "' 60.00 

i£HGTH 60.00 7().00 ao.oo 90.00 100.00 1!0.00 120.00 

lOlN... RES TIHf 0.1843 0.2109 o.2J64 0.2608 0.2043 o.'3068 o,3284 
WTD AV6 h°'ES TIME 0.0616 0.0693 0.0773 0.0055 0.0930 0.1020 0.1100 
L UEAR VE.lOCI TY 308. 3R3, 399. 416. 434, 453, 473, 

PERCEtH CfltM."Rlfll 11.03 14.96 19.22 23,U 28.21 32.79 37.37 
N-f'£NT COtM:RSIOt' 4.06 6.04 8.3? 11.oe 14.06 17,30 20.76 

PRcu::ss GAS TEW' im.5 1312.2 1325.9 1337.9 1348.7 1358.9 1369.8 
I NtER Wl'tt.l lUi-' 1.555.l 1564.9 1572.5 1579.0 1584,9 1590 .... 1595.B 

:MlfR Hl::TAl U:MP loOB.7 1616.9 1623.7 1629.6 16~.lt 1640.0 1644.9 
Sl-ELLSIOC l(tf' 2040.1 2040 .1 2040.1 2040.1 2040.1 2040.1 2040.1 

F'R£5Sl.I*: 3l1.~ 36.34 35.01 35.2'5 34.611 34.07 33,44 
He PARTIAL Pf\'£55 10.M 10.95 11.25 11.~" 11.eo 12.02 12.20 

UlJHTfD AVG HCPI· 10.:!4 1{\ ,39 10.~,6 10.72 10.01) 11.03 11.16 

_, 



- - - - - - - --- --- - -··- - - - - - - - -
UNHIO NAPHTHA C37 £41AG£ll COIL 'l.INUJOR 1 

COIL 3 LT 5 

DAYS ON STRf"'1 = o.o AAS!3 VELOCITY, Ll.\S/SOF"T /SEC "' 15, 79 
HYllROCAR&OH ffiD, LOO/UR = 7496.00 INSili: DIAl'ETER, IN<l£S ~ 6.220 

MUITJON STEM, l~S/Ut:: ;;; 4497.60 OlllSUlf: [llAHETfR, INC1£S .. 6.700 
STlAtVHY™OCAROON, /L[I = 0.60 l ENGTH, FEET = b(),00 

LfNGTll 120.00 130.00 H0,00 150.00 160,CO 110.00 100.00 
TOTAL RES TUE 0.3284 0.3606 0.3918 0.4220 0.4513 0.4797 015073 UTD AVG RES THI£ 0.1100 0.1245 O,H02 Q •. 1559 0.1112 011861 0.2005 LINE.AR ~HOCITY J04. 314. 325. 335, 3461 JS?, 360, 

f'ffi'crNl CfJHl.1£.lHfll 37,31 43.76 4Y,J8 S4.6'2 59.61 M.40 69.00 N-F'ENT CONV£RSION 20.76 25.99 30.99 36.0l 41.12 ~6.36 51.73 
~1\'0CESS GAS lfMP 1368.B 1369.4 1375.4 1303.5 1392.9 H-03.2 1414.2 INNER ~ lEf'if' 1660.6 1659.S 1661.4 1664.B 1669.0 167.3.7 1679,0 OUTER f'lffAL lEHP 1694.7 1694.0 1696.0 1699.2 1703.2 1707.6 1712.6 Sl£LLSH.: lfHf' 20-10.1 2040.1 204'0.t 2040.l 2040.1 2040.1 2040.i 

i-'RESSlff: JJ,44 33.23 33.01 32.79 32.55 32.30 32.05 HC PARTIAL PRESS 12.20 12.65 13.01 13.32 13.50 13.01 14.01 
i,;~nrn AVG ~pp 11.1& 11.36 11.53 lt .b9 11.84 lLIJO 12.11 

, 



- - - - - - - - -- -- ... -- ·- - - - - - - -
lJHlll(} NAPHTUA ~37 fiWA(',f]I COIL 'llNI~' 

COIL 4 OF S 

DAYS OH STr.EAH = o.o HASS VELOCITY, LDS/SOF"T/SEC • 1'5.79 
HYL~MllllN FEED, UISM~ = 7496.00 INSIDE DJAt1£TER, IND£S • 6.220 

[lllUTIOH STEAH, US/BR = 4497.60 ClJTSIDE DIAMF.TER, IHOl:S = 6.700 
STEAH/UYlJROCAROOH, LlVLil = 0.60 LENGTH, FEET = 60.00 

l.ENGTH 100.00 190.00 200.00 210.00 220.00 230.00 240.00 

TOllat.. R£S THE 0.5073 G.534-0 O.SS99 0.5951 0.6095 0.6332 0.6563 
WTD AVG RfS Tittf 0.2005 0.21"6 0.2'285 0.2421 o.2558 0.2695 0.2835 
llftEAR VELOCITY J6ij, 379. 391. 403. 415. 427. 440. 

P£RC£NI CONVfRTffl 69.00 73.40 77,59 81.53 (15, 20 80154 91.52 
N-PENl CUHVE:RSIOH 51.73 ::;1.21 62.75 68.30 73.79 79.10 El4.1~ 

F'ROCESS GAS JE:Hf· 141-4.2 14?.5.9 1438.S 1452.0 1466.6 1402.5 1499.9 
1Nt£~ WALL lEt'f' 1679.2 1684.B 1691.3 1698.3 1706.1 1114.a 1724.4 

OUTER HE:TAL Tf~ n12.1 171B.O 1724.0 1730.6 1737.9 1746.0 1755.0 
S..:LLSH£ TU'f' 2040.1 2040.1 2040.t 2040.1 2040.t 204011 2040.1 

PRE~ 32.~ 31.79 :u.s2 31. 2., 30.95 30,6S ~0.33 
~C PAIH IAL PRESS 14.01 14.17 14.30 14.41 1'4 .48 14.52 14.~ 

WGHTED A\'6 HCYP 12.11 12.23 12134 12.44 12.53 12.60 12.66 

,,., 



.. -- - - - - - - - - - ·- - - - - - - -
UNUI() NAf"HlHA ~37 SWAGf:[l COIL 'UNI~' 

COIL 5 CT 5 

DAYS ON STREAA = o.o HASS VELOCITY, l.96/SOF'T/SCC • 12.!2 
HYDf~OCMOON rtED, LBSl•f\ = 14992,00 INSH£ DIAl1CTER, IH0£S • 10.~0 

{lllUHON SlfAH, L(cS/•J.: "" 89~.20 ClJTSIDE. DIAMETER, INOl:S • 10,5-40 
SlfAH/H'll>ROCARElCIH, l~/LD = 0.60 LENGTH, rEET ,.. s.oo 

lfHGHf 240.00 240.SO 241.00 241.50 ~42.00 242.50 245.00 

TIJT tt. RfS THE 0.6563 0.6578 0.6591 0.66-07 0.6622 () .l16'37 0.6712 
WTD AVG RES T!ff: o.:.~35 0.2844 0.2054 o.2064 0.2974 o.2884 0.2Y36 

L!!'EAR VllOCITY 336. 336. 336. 336. 336. 3'36. 336. 

PE:Rl.TNT CTIHVERTE ll 91.52 91.69 91,97 92.03 92.19 92.3-\ 93.03 
N-PENI CONVE.RSIOO 04.12 84.43 94,73 BS.02 85.30 BS.57 86.90 

- - - - - Ff.'OCESS GAS TOIP H99.9 1490,7 1497.6 1496.S 1495.5 1494.S 1490.0 
INNE~ WALL TfHf 1499,Y 1490.7 H97.6 1496.5 1495,5 14'?4,S 1490,0 

OUTER HETAl TfHP ~'040.J :?040.2 2040.J 2040.2 2040.2 2040.3 2040.1 
StELLSIOC TfHf' 20..0.1 :?040. l 2040. t 2040.t 2040.t 2040.1 2040.1 

f 'l\t:sstm: ]0.33 30,33 30.33 30.32 30.32 30,31 30.29 
IC PARTIAL f'RfSS 14.SJ 14.54 14,55 14,SS 14,Sli 14.57 14,59 
Wf.inrn AVG HCl't' 12.M 12.67 12.67 12.67 12.60 12.68 12.69 

-"' 



._ 
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llNIJJO tw-'HTHA ;30 SWAGEI• COIL 'lJNIDm' ~ 

COIL 1 or s 

l.lA'fS ON STR£AH = o.o HASS VELOCITY, LOO/OOFT/SEC • 26,95 
HYlll\'OCAROON FEEl\, lflS!W{ ,.. mne.oo INSIIJE f11Af1ETER, INCl£S n s.ooo 

[alLUllON STEAH, lltS/IE :..: ·H09.00 OOTSllJE DIAl£TER, INCKS • 5.600 
SlE:AH/HYllf.-1lCARBON, III/LEI = O.SO LEHGnt, F£El " 60.00 

l_fHGTH o.o 10.00 20.00 30,fl/'J 40.00 so.oo /,0,00 

TOTAL f..'ES TitE O.ti 0,0342 o.0669 0.0983 0.1293 0.1571 0.1846 
WTIJ AVG h'ES T ItE Q,Q o.02os 0.0310 0.0402 0.0475 0.0545 o.o6tB 

LINEAR VELOCITY ~~6. 299. 312. 325. 340. ~54, 370. 

t'H.'CEtH CotM:RT[[I o.oo o.so 1.32 2.10 4, 77 1,'S7 10.97 
N-PEN'!" COO\'l"'SIOH Q,OQ Q,OB 0.20 0.6B 1.J9 2.50 4,()3 

PROCESS f!f\S TE.ti' 1005.0 1134.0 117814 1216.9 1240,9 1274,S 1294.0 
iNNER Wtll TfliP 1-442.0 1469.9 1496.0 J5JB,t;> 1537.9 1553.0 1564.B 

flJl Et< MET rt. TEHf' 1515.0 1539-6 1563.4 1584,l 1601.1 161415 1625. 1 
Sl£LLSH~ lEMf' 2095.2 209S.2 2095.2 2()95. 2 2095.2 2()95.2 :?09::i.2 

~'[ 40.70 40.24 39.77 39.28 38.n 38.25 37. 71 
HC PARTIAL Ph'fSS 11.4~ 11.40 11.39 11.47 11.63 11187 12.11 

WGHTtfl AOO HCf'P 11.45 11.41 11.40 11.42 11.40 11,59 ll. 74 

-



- - - - - - - - -- - - - - - - ,._, - -- -
ltllllO NAPHTHA ;39 SWAGEfl COIL 'l.INU~' 

COIL 2 OF 5 

DAYS ON 5TR£AH = o.o HAS5 VEl.OCll Y t Ll\S/SOFT /£1'.C • 2~. 95 
HYI"'ilCAROON FEED, UfS/K"i = 8018.00 INSILE: DIMIER, IHOES • s.ooo 

ltlLUTlCIH STEAtlt LllS/BR = .\409.00 CllTSIIJE DIAMETER, lH<l£S r. S,600 
STEAH/HY[IRCJCAROON, llVlH = O.SQ LF.NGrn, FEET • 60.00 

l.EM>TH &o.oo 70.00 ao.oo 90.00 100.00 uo.oo 120.00 

TOT AL RES T U1£ 0.19-46 0.2110 0.2362 0.2603 0.2833 0.3053 0.3262 
WTD AVG RES Tlt1£ 0.0010 0.0694 0.0112 0.0852 0.0932 0.1011 0.1000 

LINEAA VELOCITY :no. 3B7. "'05. 4.?3. 443. '46S. 407. 

PERCENl COM.IERTED 10.97 14,04 19.01 23.37 27.82 32.31 36.79 
N-f'ENT CIJNIJERSIOO 4.03 5,97 a.:n 10.90 lJ.00 16.9-4 20.31 

PROCESS GAS TOIP 1294.B 1311.4 1325.1 1337.t 1348. t 1350.4 1368.4 
INNER JAll Trt1P 1565.1 1574.2 1581.B 1588.3 15?4.3 1599.9 1605.4 

OUTER HH AL IHif' 1625.-4 1633.4 16"'0.2 1646.2 1651.5 1656.6 1661.6 
SlELLSll.lf ·1Hlf' 2095.2 209'5.2 2095.2 2<>95.2 2095.2 2095.2 2095.2 

PRfSSl.1{£ 3·1. 71 37.lS :M.56 35,9~ 35.30 34.63 33.91 
HC PARTIAl Pt<£SS 12.i-1 12.49 12.et 13.09 13.34 13,54 13.69 lol>HTED AVG flCf'P 11. 74 11,110 12.00 12.25 12.41 12,S6 12.69 

"" 



-- - - - - - -- -- -- - - - - - - - - - -
UNI 00 HAf'HTHA : 39 SWAGf[l COIL 'UNHIOR' 

COIL 3 OF 5 

DAYS OH STREAM = o.o HASS VELOC JTY, Ll\S/SCFT /SEC • 11. 41 
H't~ARBON FEE:D, L0S/K\ = 8018.00 INSIOC DJAt£TER, IHD£S • 6.220 

ItILUTlllN STEAH, LBS.Im = 4~09.00 CJJlSIIC [tIAliETER, INCi-ES • 6.700 
STEAH/H'{iHX:AROON, uvn = o.so LENGTH, FEET = 60100 

lfHGTH 120.00 13<\.00 H0100 1so.oo 160.00 110.00 180.00 

TOllt.. R£S Tit£ 0.3262 0.3575 o.J876 0.4167 0.4447 0.4719 0,4991 
WlD AVG RES TUE 0.1000 0.1225 0.1374 0.1523 0.1667 0.1006 0.1940 
L HEAR '.UOCITY 313. 325. 337, 349, 361. 37.\, 387. 

FH'CENT COHVERTEl\ 36,"/Y 43.04 48.56 53.73 59.66 63.41 67.99 
N-F'ENT t.:OtNEHSIOH 20.Jl 2'S.3B J0.25 35,13 40.12 45,25 50.52 

F'ROCE:SS GAS TfHP 1368.4 1369.1 1~75,3 1"383.6 1393.1 1403.5 1414.6 
INNE.R WALL TEt'R 1675.0 1673.7 1675.7 1679.1 1683.3 1600.2 1693.5 

OUlER IETAl TEHF' HH,J 1713.6 1715.7 1710.9 1722.9 1721.4 1732.4 
S.1'.LLSll~ TEttf' 2095.2 2095.2 2095.2 209~.2 2095.2 2095.2 2095.2 

PRESSlff: JJ.91 33.68 33.43 33.17 .32.91 32.63 32.34 
HC PARlIAl PRESb 13.69 14,n 14.53 14.E\4 1~.09 15.31 1'5. 49 

WGHTED AVG HCf>P 12.69 lr 13.05 13,21 13.36 n.so 13.63 

, 



~ - - - - - .-. - - -. - - - - - - .. - ... 
l!N IUO NAPHHIA HS SYAGEI• COIL 1 lJNIIIOR' 

COIL 4 CJ" 5 

DAYS ON STREM = o.o HA5S V£LOCITY, LBS/SOf"T/SEC "' 17141 
HYDl\1JCARBOH FEED, lliS/ll\' -= BBlB.00 INSU£ DIAMETER, no£S .. 6.220 

DILUHON STEAK, LEIS/~~ = 4409.00 OUTSIOC DIAMETER, IHOCS "' 61700 
STEAH/HY~00ff, L~/LF = O.SO Lf~Tll, rEET • 60.00 

i.ff«JTH 100.00 190.00 200.t)() 210.00 220.00 230.00 240.00 

TOTAL rl£5 ·1 IHE o.4981 0.5235 o.~at 0.5718 o.594a 0.6111 0.6386 

"1TD AW RfS TIHE 0.1941) 0.2071 0.2199 0.2322 0.2446 0.25""10 0.2696 

LINEAR VElO-:llY 397, 400. 413. ·427. 441. 456. 471. 

PERCENT CotM:fHEll 6"1.99 72,30 76.58 oo.ss 04.26 07.69 90.75 

N-f'£NT CONVERSIOH 50,52 SS,9<1 61.37 i-6.BB 72,35 11.10 fi2.00 

F1''0CESS GAS lEHP H14.6 1426.4 1439.1 1452.7 1467.4 140'3.3 1500.7 

INNER WALL TEHP 169J.7 1699,.\ 1705,9 1713.1 1721.0 1729,e 1739.6 

OIJTER tElAL TEW 1132.5 1737.B 1744.0 1750.6 ).-,C-.,8,0 1766.2 171'5. 3 

s.ELLS ([If T£HP 2095.2 2()95.2 209'::.i. 2 2095.2 2095.2 2()95.2 2095.2 

PR£5£rnE 32.34 32.04 :u.12 31.40 31.06 30,71 30,34 

tt: PARTIAL PRE:SS 15.49 15.64 15.75 t5.B4 15.09 15.89 15.97 

l.IGHTED AVG JCPf' 13.63 13.75 13.86 13.~) 14.04 14.11 14,17 

~ 



... .._, -- - - - - - - - - - - - - - ~ .... -~110 ~HTUA ns SWAGH\ COIL •lJNIIlfoj..:t 

COIL 5 N" 5 

DAYS ON STREAM = o.o HASS VELOCITY, LBS/SOFT/SEC • 13.31 
HYI!h1lCAROOH FFE:D, LBS/Hr\ = 17636.00 

lNSiliE DIAMETER, noes = 10.<MO 

l1ILUTION STE:AH 1 UcS/HR = 8818.00 OOTSIOC DIAt'CTER1 HOES = 10.5.\0 

Sl£AH/HYr~OCARBON, Lll/lfl = O.S-0 
LOIGlH, f"EH = s.oo 

LOO TH 2-40.00 240.50 241.00 241.50 242.00 242.'50 245.00 

TOTN... RES Ht£ o.6J& o.Moo 0.6414 0.6428 ().6442 O.M56 0.6525 

WTD AVG RfS TUE O,'l.696 0.27M 0.2113 0.2122 0.2731 0.2140 0.2100 

LINEAR VELOCITY 360. 360. 360. 360, 360. 360. 361. 

PERCENl COHVE"RTfll 90.75 90,94 91.11 91.28 91.45 91.61 92.32 

N-fUH CON\1£RSIOtl ai.ao 83.12 83.42 83.72 84.00 04.28 95,54 

f'ROCE.SS GAS TOIP 1soo.-1 1499.5 1498.2 1497.\ 1496.0 149-4. 9 1490.0 

INNER liW..L TDIP 1500.7 1499.5 1498.2 1497.1 1496.0 1494,9 1490.0 

OOTER 1£TAL lEHP 209'.:i.J 2()95.3 2095,3 2095.3 2095.3 2095.3 2095.3 

s.ELLSIOC TE:tf' 2095.2 2095.2 2095,2 2095.2 ?095.2 209'5.2 2095.2 

PR£Ssmf J0,34 30,34 J0.33 30,33 30.32 30,32 30.29 

HC PARTIAL PRESl:> 15.01 1S,BB 15.89 15.B9 15.90 15.90 15.93 

W6HTED AVG HCf'r 14.17 14,17 14.18 14,lB 14.18 14.19 14.2() 

-



- - -- - - - - - -- - - - - - - - - ~ 
_. 

UHl IO HAf'HHIA ;39 SWAGfll COIL 1UNHI00 1 

COIL 1 OF 5 

DAYS ON STREAH :: o.o HAGS VELOCITY, l.00/SCFT/SEC • 25,()b 
HYffi\1CMOOM FEED I :..EtSl..r\ = 7Y"37.00 INSIOC DIA11ETE.R, IHO£S "' s.ooo 

DILUTION STEAM, LflS/J~ = 4365.3'5 OOTGll{. DIAMETER, INCS£S = 5,790 
SllAH/HYJl.'Cx:AREIOH, Lll/l~ = 0.5~ LENGTH, FEET • 60.00 

i...E.HGTH o.o 10.00 20.00 30.00 40.00 so.oo 60.00 

lOlAL RES lIHf o.o 0,0379 0.0743 0.1092 0.1427 0,1749 0.1059 

WTD AVG RES Tltil o.o 0.0:?27 0.0352 0.0446 0.0520 0.0610 0.0696 

LINEAR VfLOCl rv :~50. 269. 201. 292. 304. 316. 329. 

PERCENT COHIJfRTEil o.oo o.s4 1.46 2,99 5.30 e.30 12.06 

N-f'ENT CON\1£RSIOH o.oo 0.09 0.31 o.n 1.59 2.94 4,55 

PROCESS fJAS lHlf' 1085.0 1135.0 1179.9 1218.5 1~.,0.0 1214.9 1294.6 

INHfR liW.l IEHP 1445.7 1472.7 1498.4 1520.7 1.539.0 1553.2 1564.2 

Clllffi l'ETAL TtHP 1532.9 1556.7 1'5"/9. 5 1599.0 1614.9 1627.2 1636.7 

SHELLSill[ "lfHf' 2067.4 2067.4 2067.4 2067.4 ~067.4 2067.4 2067.4 

PRf SSURE 43,4a 43.09 .. 2.69 42.20 41.06 41.43 40.90 

HC PARTIAL PRESS 11.41 11.40 11.44 11.57 11.01 12.15 12.54 

IGHED AVG HCPP 11.41 11.40 11.41 11 .. .n 11.58 1t. 74 11.94 

-



.... ... ~ - - - - - - - - - - -. - - -- -- -
UNII() NAPHTHA ~39 SWAG[(l COIL •lJNUffi' 

COIL 2 CJ=' 5 

DAYS ON STRE:Atl "' o.o HASS VELOCITY, LDS/SU-T/SEC = 25.0b 
H'ill\"'OCARBON FEED, LBS/m = 7937,00 lh~Ir.:: DIAtETER, iHOES ~ s.ooo 

DILUTION STEAH, LllS/H=: ~ 4365.JS <l1TSll4: DIAH£TfR, IHOES c 5.790 
STlM/HYWOCARBOH, UVLII = 0,55 LENGTH, FEET = 60.00 

Lft«ifH 60.00 70.00 ao.oo 90.00 100.00 110.00 t20.00 

101 It_ RES T ItE o.20s9 0.2356 0.2642 0.2916 0.3100 o.~n o.3676 
WTD AW RES TIHf 0.0696 o.0·135 0.0079 0.0973 0.1069 0.1163 0.1T."..6 
LltEAR VELOCITY 329. 342. 356. 371. 306. 402. 419. 

PERCENT ~TEll 12.06 16.21 20.66 25.20 29,97 34.69 '39.39 
H-PENT l:OtNfRSIOH '4.55 6.70 9.24 12. u 15.2U 10.70 22.37 

F'ROCESS GAS TUtP 1~4.6 1310,S 1323.7 1335.3 1345.9 1356.0 1365.9 

INN£~ WILL f£HP 1564.S 1573.0 1580.0 1506.2 1591.0 1597.1 \602.3 
OOTER HflAL ffHP 1637.0 1644.3 1650.4 165S.B lM0.7 166'5.5 1670.1 

S.H1.SH£ TEHP 2067.4 2067.4 2067.4 2007.4 2067.4 206?.4 2067,4 

PHE:SSOOE: -40.98 40.52 40.04 39,54 39.02 38.48 37.91 
l-J: PARTIAL PRESS 1~1 .54 12.96 13.Jtl 13,77 14.13 1'\ • .,., 14.71 

WGHTED AVG HCf'P 11.9., 12.16 12.39 12.62 12.1:13 13.0., 13.23 

----------

""" 



- - -- - - - - - - - - - - - - - - - --
~100 NAPHTHA l.!9 SUl\Gf{I COIL 'llNIDOR' 

COIL 3 (f" 5 

DAYS OH STR£Al1 = o.o HASS VELOCITY, LOO/SOFT/SEC • 23.26 
HYDf.:OCARBON FEfl\, LBS/If"< = 7937.00 INSllrE DIAHE:TER, INC1·£5 = S.190 

DILUTION STEAH, LBS/HR = 4365.35 OOTSUIE Dil\hETER, macs • 5,790 
SlfAIVHYOOOCARBOH, LB/L.It = 0, 55 LfHGTH, FEET = 60.00 

LENGTH 120.00 130.00 140.00 1~.0.00 160.00 110.00 teo.oc 

TOTAL RES TIHE: 0.3676 0.3927 0.4169 0.4402 0.4626 0.4~1 0.5040 
WHJ AVG RES T U1£ 0.1256 0.1357 0.1458 0.1'5'57 0.1653 0,17.&7 0.1837 

LINEAR VELOCITY 389. 404. 420. 437. 454. 473. 492. 

i'ERCEtH CONVfRlEft J9.J9 44.34 49.13 53.79 50,33 62.74 67.00 
N-PENT CON'..IERSION 22.J/ 26,·W 30.77 3'5.19 39.78 44,51 49.36 

f'ROCESS GAS TfHP 1365.Y 1374.t 1303.2 1392.B 1402.0 1413.2 1424.1 
iNNEk WALL -!Off' 1612.6 1616.6 1621.4 1626.'5 1632.0 1637.9 1644.2 

fJJTER tETIV.. lEHP 1663.Y 1667.6 1672.0 1676.7 1601.0 1607.2 1692.9 
S.CLLSillf lHIP 2067.4 2067.4 2067.4 2067.4 2067.4 2067.4 2067.4 

?RfSSURE 37.91 31.43 36.92 u.:w 35,94 ~.26 34.65 
HC PARTIAL f'RfSS 14,71 _ts.oo 13.24 1'5.43 1.5.57 15.66 15.71 

WGH1ED AVG •n·r U.23 13.41 13.58 13,74 13.00 14.00 14.11 

~ 



- - - -- - - ~ -_. .- - - - - -- ..... -UNI Illl NAHIHIA :39 51JAGU• [(JJL 'OOill()R' 

COIL 4 Of s 

DAYS OH STREM "' o.o HASS VEl.OCITY, LBS/SCJrT/S£C "' 2'3.26 
HYilf\'lX'..AkllON FEED, Lf<S/Bf\ "' 7937.00 INSIDE: OIAHETER, INCH:S • 5.190 l•lLU\ ION STEAH, LICS/Hfi = 4365.35 OOTSIII[ [•IAMHER, IN0£S = s. 790 
SU.M/HYrlf:OCAAOON, Ul/LP. = O, ~S LENGTH, f"EET • 60.00 

LfHGTH 100.00 190.00 ~oo.oo 210.00 220.00 230.00 240.00 
TOTAL RlS UH£ o.50'4a o.s241 o.5"'37 0.5620 0.5796 o.s963 0.6124 Wlll AVG Rfb TIME o.11n1 o.1ns 0.2012 0.2096 0.2179 o.:!261 0.2343 LINEAA VfLOCITY '492. 513. 534. 557. 5fl2. 608. 637. 

P£Rf.fNT COH\iFkTHI 67.00 71.11 75.04 78.78 92.30 05,51 88.'56 N-P£NT UlNVfRSIUH 49.J.s 54.32 59,34 64,JS· 69.4:>. 74.36 79,iJ 
i'ROCESS GAS Tfti' 1424.l 1435,S 1447.6 1460.4 1474.0 l4B8.6 1504.3 I NNE.R WAl L TE.HP 1644.4 1650.9 1658.2 1M6.0 1674.4 16BJ,6 1693.5 OUTER HflAL 1£MP 1693.0 1699.1 1705.7 1712,B 1720.5 1729.9 173B,O SllELLSlll[ TfHf' 206},4 2\)67,4 2067.4 2067.-4 2067.4 2067.4' 2067.4 

PRESSUR£ 34.65 3'4.02 33,35 32.6'5 31.92 31.1'5 30,:g 1£. PARTIAL Pf\'! SS l:l. 71 15. 71 15.67 15.SB 15.45 tS,26 15.03 WGHl HI AVG JCf'P H,11 14.20 14.28 14,34 14.39 14.43 14.45 

.-
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UNlOO NAPHTHA :39 S\W)f{I rOIL 'lJNIOOR' 

COIL s or s 

DAYS ON STF:EM .:: o.o MASS IJUOCITY, LBS/SOF'T/SEC n 12.43 
HYil\OCAf\llOH rrrn, LDS/Hr\ = 1587.\,00 INSIIIE DJAIETER, HD£S • 10,Q.\O 

l•ILUllON STEAH, LW/Ufi' = 0730.70 Cl.ITSITIE: DIAt1[TER, IH()ES = 10.540 
STEAtt/HYDROCAROOH, LIVL I! = 0 , 55 L£NGTH, FEE'r • s.oo 

i.D~rn 2.\0,00 240.50 241.00 241.~ 242.00 242.50 245.00 

TOTAL RES TUE 0.6124 0.6139 0.615.\ 0.6160 0.6103 0.6196 :.62n 
WTD AVG RfS Tlt'E 0.2J4J 0.2351 0.2359 0.2360 0.2377 0.2386 0.2434 

LINE.AR VELOCITY 317, 337. n1. 337, 337, 338. 338. 

PERC£Nl CONVERTfll 81:1.56 OB.82 89.06 09.30 89.52 99,74 90.70 

N-PENT CON'JERfiIOH ·19,t] 79.56 79.96 80.36 80.73 Bt.09 92.72 

PROCESS GAS ·1 fHP 1504.J 1507.6 1500.9 1499.3 1497.9 1496.4 H90.0 

INtER Wl'LL lHiP 1~.3 1502.6 1500.9 1499.3 1497.0 1496.4 1490,0 

OOTER 1£TAL TE:HP 2067.5 2067.5 2067.5 2067.4 2067.4 2<>67.5 2067.4 

S.EL!...SH~ TEW' 2067.4 2(167,4 2067.4 2M7,4 2067.4 2<>67.4 2067.4 

PR£SSOO£ J0.33 30.3J J0.32 30.32 30.32 30.31 30,29 

~ PARTitt. PRESS 15.0J 15.04 15.05 15.06 15,07 1s.ua 15.12 

\IGHTED AVG HCf'P 14.4~ 14.45 H,45 14.46 14.46 14.-46 14.46 



-
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llHOO NAPHTHA HO SWAG[lt COIL 'LINIWR' 

COIL 1 OF 5 

DAYS ON STREAH "- o.o t\A~S VELOCITY, LBS/sorT/SEC ,. 25.87 
HYll\'lUIR'&OH FEED, Lr<S/Hr\ = 793?.oo INSIDE DIAHETER, noes "' s.ooo 

DILUTION STEN1, lflS/llf: = .\762.20 Cl.ITSIII[ DIAHET£R, IN0£5 • s.190 
SllAM/ll'tliROCAROON, LB/Lit = 0, M LENGTH, FEET .., 60.00 

LfHGTH o.o l(\. (I() 2(),00 30.00 40.00 so.oo 60.00 

TOTAL RES rnt£ o.o 0.0363 0.0112 0.1()46 o. t360 0.1617 0.1975 
WlD AVG f.:E:S ·1 IHf o.o 0.0210 o.ona 0.0410 0.0507 o.osa4 0.0664 

LINEAR \1£LOCITV 26Y. 2Bl. 293, 3-04, 317, 329. 342. 

PERCENT ~T[l\ o.oo 0.52 1.39 2.86 5.06 0.02 11.62 
N-f'£N f L'ONVtRS I ON o.oo 0,09 o.Jo o.73 1.50 2.69 4,34 

Fl<OCESS GAS T£HP 100'5.0 1134.4 117Y.O 1217.5 124?.3 1274.7 1294.B 
INNER WALL lfti' l'l·U ,J 14bB.3 1-494.2 1'516.7 15Jfi.4 1550.1 1561.6 

ClJTER t£ f Al ·1 HIP 1'5~~.1 1552.9 1s75.e 1595.6 1611.0 1624.6 1634.5 
s.ELLSlll[ fft-f' 2068.2 2060.2 2068.2 2060.2 20/.8,2 206ll.2 20/.8,2 

t'Rlssml 44,45 44.04 43.61 43,17 42.72 42 ', "'5 41. "17 
tC PAkTIAL Pf\'fSS 10.93 10.91 10.95 1 t.(16 11.28 l 1 t '59 11.96 

WGHTEO A\'6 UCFr 10.n 10.92 10.93 10.97 tt.07 11.22 11. 41 

_, 
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llNill() NAflHHA HO SWl\Gf[I COIL 'llNHim' 

COIL 2 IF 5 

DAYS ON STREAM :: o.o MASS VELOCITY, LBS/SOH/SEC • 2'5.81 
H\'~'OCAROOH f[HI, LllS/~f"\ :: 7937.00 INSIIC DIAMETE"R, IHO£S • s.ooo 

lllLUTION STEAK, l(IS/l!R :: 4762.20 OUTSIIIE DJAHETER, INO£S a 5,190 
5TEAK/tWmOCAROON, Lll/L~ :: O,bO l.fNGm, F'EET ., 60.00 

LENGTH 60.00 70.00 eo.oo 90.00 100.00 uo.oo 120.00 

TOTAL RES Tlf1f o.1975 0.2261 o.25J5 o.2·199 o,J053 o.3296 0,3530 

WTD AVG HfS Tlti.: 0.0664 0.0749 0,0031 (1.0927 0.1011 0.1108 0.1197 

LINEAR VELOCITY 342. 3~;b. 371. 3Bb. 401. 4Hl. 435, 

PERCENT Cl"VfJERTffl 11.62 15. 70 20.10 24.68 29,35 34.05 30.75 

N-FUH COHVfRSIOH 4,34 6.43 a.9t 11.n 14.84 10.23 21.es 

PROCESS GAS Tfti-' 1294.8 1311.1 1J24.6 1330.4 lJH,2 1351.3 1367.2 

1Nt£k WALL ffti' 1561.0 157(1, 7 1578.1 1504.4 1590.2 1595.6 1601.0 

illTER tl. lAL TfMJ' 1634.1:1 1642.4 1648.9 1654.4 1659.5 1664.3 1'169.0 

StHLS li.-: T£t'il' 2068.2 2'.'\6C,2 2069.2 2068.2 ~1069.2 2060.2 2068.2 

PRf SSUR£ 41,T/ 41 .20 40.76 40.23 39.67 39.09 3B.4B 

tC PAkTIAL PRESS 11.96 12.37 12.11 13. 16 13.51 13.82 14,00 

WGHTI::]) tWG HCf'F' 11.41 1 t.62 11.84 12.06 12.27 12.47 12.65 

• 

~ 
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ltUI() NAPHTHA 140 SWAGEI• COIL 'lJNif()R' 

COIL 3 OF S 

DAYS ON STREAM = o.o HASS VELOCITY, LBS/SOFT/SEC • 2.\.01 
HYIIRCICMJION FEED, LlCS.tm = 7937.00 INSUE: DINt:TER, INO£S • s.190 

l•ILUTION STEM, L~/Jf\ = 4\162.20 OOlSIOC [1IAMF.:TER, IHOl:S • 5.790 
Sl£.Al'VHY1"'0CAREIOH, llVUt = 0,60 LEt«iTH, F"EET • 60.00 

l.fHGTH 120.00 130.00 1.\0,00 150.00 160.00 170.00 1.90.00 

lOlAL RfS fitl[ 0.3530 0.3772 0.4006 0.4230 0.4446 0.'4653 0.4952 
WTD AVG RES UHf 0.1191 0.1293 0.1390 {\,1405 0.1578 0.1668 0.1755 

LHEAR VELOCITY '404. 420. -436. 4'53. 472. '491. 511. 

P£RC£NT CONIJ£Rlf1l 38.~ 43.69 .\Q.48 . S3.1.\ 57.6£1 62.09 66.36 
N-PfNT UINVfRSIOH it.~ 25,93 30.17 34.~ 39.11 '43.00 49.61 

PROCESS GAS T£HP 1367.:! 137'5,S 1384,S 1394.0 1'404.0 141'4.3 1425.1 
ItN:R liMLL IHIP 1611.2 1615.3 1620.1 1625.3 16JO,B 1li36. 7 1643.0 

ClJlfR Hfl Al Tttlf· 1662.7 1666.S 1670.9 1675.7 1600. 7 1606.2 1691.9 
StELLSI OC IHif' 2068.2 2060.2 2008.2 2068.2 2060.2 2068.2 2068.2 

t>REssml J8.4ij ~7.96 37.'41 36.85 36.25 35.63 34.90 
OC PARTIAL PRlSS 14.0U 14.37 14.60 14,79 14,93 1s.02 15.06 

WGm:o MIG UCPf• 12.65 12,B3 13.00 13.15 13.29 n.-41 t:J.~t 
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UNlIIO NAPHTHA 140 SUAlU• COIL '~Hlffi' 

COIL 4 or 5 

T~YS ~ STR£AH ::: o.o HAGS VELOCITY, LBS/SOF'T/SEC • 24,01 
HYl"OCAJ<llOH FEED, Ll'S/m ; 7937.00 INSHE: DIAH£Trn, HOES • 5,190 

IJILUl ION S'IEAH, LOO/.ri ::: 4762.20 CllTSWE. DIAhfT£R, IHO£S = 5,790 
SllAK/HY~'()CAR90H, LlVUl ::: 0.60 LENGrn, fU:T = 60.00 

i.HllTU 100.00 190.00 200.00 210.00 220.00 230.00 2.\0.00 

101/t. R£S TIHE 0 • .\8~2 0.5044 o.s221 0.5403 0,5572 o.sm 0.5007 
WTD AVG kfS Tltt£ 0,1755 0.1H~9 0.1922 0.2003 0.2002 0. :?.160 0.2238 

LINEAR VELOCITY 511. 532. 555. 579. 606. i>3'4. 665. 

f'f!O.UNT C:OHV£RTfll M.36 7<.l.47 74,41 78.16 at.69 B4,9e 97,99 
N-F'ENT CONVERSIOH 48.61 53.~·3 ~.52 63.53 60.53 73,45 79,:u 

PfdlCF.:SS GA.S TEHf' Hz:.i,1 143£ .... 1~48.4 1461.0 1474.4 Hae.a 1504.2 
INtER Wll.L lEHf' 164J.1 164S'.7 1656.9 1664.7 1673.0 1602.1 1691.9 

OOTER HETAl TUIP 1692.1 1698.l 170-.. :, 1711. 7 1719.4 172"1.6 1736.6 
SlllLSl~ 1£HI' 2060.2 20613.2 2068.2 2060.2 2068.2 2<>68.2 2068.2 

t>R£SSURE 34.90 34' .3(.1 33,59 32.R4 32.0'5 31.22 30.34 
OC PAIHIAL Pf\'fSS 15.06 15.06 15.01 14.92 14. ·m 14,SB 14,34 

WGHTED AVG OCf·P 13,51 13.60 13.69 13.74 13.79 13.82 13,94 

., 
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lfllOO tw>HTIIA 140 SUAGE]I COIL 'tlU!m' 

COIL 5 Cf' 5 

DAYS m4 STREAH = o.o HASS VELOCITY~BS/60FT/SEC • 12.83 
HYMOCAROON FEED, LBS/HR = 1587 ... 00 INSII£ DI TER 1 l*>F.S • 10.040 

lllLUTION STEAH, L95/m = 952 ... 39 OJlSI~ DIN£TER, DO£S • 10.540 
STEM/HY~, UVllt = 0.60 LOOTH, f'[[l • s.oo -

l£tljTH 2..0.00 240.50 2 .. 1.00 241.50 242.00 2 .. 2.so 245.00 

lOlM.. RES lit£ o.5887 0.5901 o,591s o.5929 o.594't 0.5959 o.6029 
"1'D AVG RES TUE 0.2238 0.2246 0.2254 0.2262 0.2210 0.2279 0.2J25 ·-
lltEAR VELOCHY 352. 352. 352, l."12. m. 352. 353. 

f'ERCENT COtMJUUl a·1.w OB.25 ea.so 98.7 .. OB.97 99.19 90116 
M-PENl a»MRSION ·ra.21 78,63 79.<M 79.'43 ·19.01 90,17 01.81 

t'ROCESS GAS TDt= 1~.2 1502.5 1500.0 1499.2 1-497.B 1496.J 1490.0 
INER WAU.. TEW 1~.2 1502.S 1500.9 1499.2 1497.0 1'496.J 1410.0 

WTER tETAL lEtt> 2068.J 2068.2 2068.J 2068.2 2068.2 2068.2 2068.3 
StELLSH£ l£HP 2068.2 2<>60.2 2068.2 2068.2 2069.2 2068.2 2069.2 

PRESStH JO.J .. 30,33 JO.JJ 30,32 J0.32 J0.31 30,29 
OC PARTIAL PRESS 14.J.4 H.35 1 ... 36 14,37 14.30 14,39 14.'43 
Mliil E::D MIG ~W tJ.04 13.0'4 tJ.85 13.lr.l t:J.05 13.95 13.86 

-

-
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APPENDIX II 

COMPILATION OF FEED COMPOSITIO~, RADIANT 

COIL, PROCESS AND YIELD DATA 
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TfiANSFE; LINE ---
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~G"PDSITION 1~G~ ~l 
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r:.t:; MC· ... , i;-. 

; '°'::. ~ ... QI ._i • 

TUBE Z 106. 0•) 
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. ·::;rr. H''DR~C~PPQ~ :4:if 

~~E~~~C\ .~. ~-E~ c2~=:\~,.

~El CO"rONENT 

:: . -· w •• • ·. ;:i-:-. ::l7 {;.,, J. ~·-... ::: ..... 

t
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