TULSA HEATERS, INC.
TWO PHASE PRESSURE DROP AND H

EAT BALANCE

DPHB-2P Version 3.0 Page 1 Date: 4/26/2001
Set up by: RJP Time: 8: 5: 7
Project: Crude Charge Heater 01-F104

Client: Fluor Daniel for XYZ 0il Co.

THI Ref No: P01-4454 Client No: Rev 1 Design - 4-pass

STREAM NAME: Diluted Crude Feed

NO. PURE COMPONENTS: NPC = 0 NO. USER-DEFINED COMPONENTS: NUPC

LIQUID VISCOSITY DETERMINED FROM METHOD: BY TWU

LIQUID VISCOSITY CORRECTION FACTORS
OUTLET FACTOR = 3.18
INLET FACTOR = 1.46

FEED DEFINED BY TBP DISTILLATION CURVE

DISTILLATION CURVE: NO. OF PTS = 30

DISTILLATION CURVE POINTS

VOL PCT TEMP F VOL PCT
1.0000 209.10 50.0000
2.0000 214.10 55.0000
3.5000 222.20 60.0000
5.0000 231.00 65.0000
7.5000 253.60 70.0000

10.0000 280.30 75.0000

12.5000 290.70 80.0000

15.0000 301.20 85.0000

17.5000 309.50 90.0000

20.0000 334.90 92.5000

25.0000 408.50 95.0000

30.0000 536.80 96.5000

35.0000 606.20 98.0000

40.0000 677.70 99.0000

45.0000 754.40 99.9900

NUMBER OF PSEUDO-COMPONENTS = 21

INLET CONDITIONS - FLOW LB/HR = 91514
TEMP F = 54
PRESS PSIA = 15
OUTLET CONDITIONS - TEMP F = 7

PRESS PSIA =
VAPOR %

CURVE UOP-K = 12.00

4.00
5.00
6.40

34.00
41.90
37.00

0



TULSA HEATERS, INC.
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THI Ref No: P01-4454 Time: 8: 5: 7

FURNACE DESIGN DATA

NUMBER OF PASSES = 4
NUMBER OF SECTIONS = 7
COIL DATA
SECT NO TUBE TUBE EFF LGTH ACT LGTH
NO TUBE OD (IN) ID(IN) (FT) (FT)
1 2 8.625 8.125 57.25 55.45
2 10 8.625 8.125 57.25 55.45
3 8 6.625 6.150 57.25 55.45
4 4 6.625 6.150 38.00 39.75
5 2 6.625 6.150 38.00 39.75
6 4 6.625 6.150 38.00 39.75
7 10 6.625 6.150 38.00 39.75
SECT NO FLUX PEAK FLUX FIRESIDE FITTING
NO INC BTU/HRSQFT FACTOR TEMP F TYPE
1 5 9953. 1.80 .00 SR RB
2 3 9953. 1.80 .00 SR RB
3 3 9953. 1.80 .00 SR RB
4 2 8847. 1.60 .00 SR RB
5 3 15886. 1.20 .00 SR RB
6 2 13419. 1.00 .00 SR RB
7 2 5226. 1.00 .00 SR RB

SECT ORIENT ELEVATION FOULING

NO HZ/VT FT FILM
1 HZ .00 .005000
2 HZ .00 .005000
3 HZ .00 .005000
4 HZ .00 .005000
5 HZ .00 .005000
6 HZ .00 .005000
7 HZ .00 .005000
SECT THERMAL
NO COND
1 12.0000
2 12.0000
3 12.0000
4 12.0000
5 12.0000
6 12.0000
7 12.0000
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SUMMARY OUTPUT

INLET CONDITIONS

Flow rate
Temperature
Pressure
Percent wvapor
Velocity
Density
Viscosgity

OUTLET CONDITIONS

FURNACE PERFORMANCE

Temperature
Pressure
Percent wvapor
Velocity
Density
Viscosity

Duty
Pressure drop

f

Sonic velocity=

915144.
573.4
144.8

.000
7.162
43.015
.828

734.0
41.9
37.265
116.228
1.499
1.203

139.016
102.905
327.658

lbs/hr
F

psia

o

fps
1b/cuft
cp

E
psia

%

fos
1b/cuft
cp

MM Btu/hr
psi
fps
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INCREMENT RESULTS

TUBE INSIDE PEAK AVE PEAK DENS DENS DENS ENTH
NO RATE FILM T(F) MIL T MTL T LIQ VAPOR MIX
1 .3900E+03 782.2 830.7 908.5 45.10 .58 1.52 431.7
1 .3898E+03 781.1 829.6 907.4 45.10 .59 1.56 430.6
1 .3895E+03 780.0 828.4 906.3 45.10 .59 1.59 429.5
1 .3892E+03 778.9 827.3 905.2 45.10 .60 1.63 428.3
1 .3889E+03 777.8 826.2 904.0 45.10 .61 1.67 427.2
1 .3888E+03 777.3 825.7 903.5 45.09 .62 1.70 427.2
1 .3889E+03 777 .4 825.8 903.7 45.08 .63 1.72 427.2
1 .3889E+03 777.5 825.9 903.8 45.06 .63 1.74 427.2
1 .3889E+03 777.6 826.0 903.9 45.05 .64 1.77 427.2
2 .1790E+03 834.4 857.4 960.7 45.05 .65 1.80 426.1
2  .1782E+03 833.7 856.4 960.0 45.05 .66 1.83 425.0
2 .1774E+03 833.0 855.5 959.3 45.04 .66 1.87 423.8
2 .1766E+03 832.3 854.6 958.6 45.04 .67 1.90 422.7
2 .1759E+03 831.6 853.7 957.8 45.04 .68 1.94 421.6
2  .1754E+03 831.3 853.3 957.6 45.04 .69 1.96 421.6
2  .1752E+Q03 831.5 853.4 957.8 45.03 .69 1.98 421.6
2 .1750E+03 831.8 853.6 958.0 45.02 .70 2.01 421.6
2  .1748E+03 832.0 853.8 958.3 45.01 .70 2.03 421.6
3 .1741E+03 831.5 853.1 957.7 45.00 .71 2.06 420.5
3 .1729E+03 830.2 851.4 956.4 45.00 .72 2.12 418.6
3 .1718E+03 828.9 849.8 955.1 45.00 .74 2.18 416.7
3 L.1711E+03 828.4 849.1 954.7 45.00 .75 2.22 416.7
3 .1707E+03 828.8 849.4 955.0 44.98 .76 2.26 416.7
4 .1700E+03 828.3 848.7 954.6 44.97 77 2.31 414.8
4 .1690E+03 826.9 847.1 953.2 44.97 .78 2.37 413.0
4 .1679E+03 825.6 845.4 951.8 44.97 .79 2.42 411.1
4 .1673E+03 825.0 844.6 951.3 44.97 .80 2.47 411.1
4 .1670E+03 825.3 844.9 951.6 44.95 .81 2.50 411.1
5 .1664E+03 824.8 844.1 951.1 44.94 .82 2.55 409.2
5 .1654E+03 823 .4 842 .4 949.7 44.95 .82 2.60 407.3
5 .1645E+03 821.9 840.7 948.2 44.95 .83 2.66 405.5
5 L.1639E+03 821.4 839.9 947.6 44.94 .84 2.70 405.5
5 .1636E+03 821.6 840.1 947.9 44.93 .85 2.74 405.5
6 .1631E+03 821.1 839.4 947.3 44.92 .86 2.78 403.6
6 .1622E+03 819.6 837.6 945.9 44.92 .87 2.84 401.7
6 .1613E+03 818.1 835.9 944.4 44.93 .88 2.89 399.9
6 .1608E+03 817.5 835.1 943.8 44.92 .88 2.94 399.9
6 .1606E+03 817.7 835.3 944.0 44.91 .89 2.97 399.9
7 .1601E+03 817.1 834.5 943 .4 44.90 .90 3.02 398.0
7 .1592E+03 815.6 832.7 941.9 44.91 .91 3.07 396.1
7 .1584E+03 814.1 830.9 940.3 44.91 .91 3.13 394.2
7  .1579E+03 813.4 830.0 939.7 44.91 .92 3.17 394.2
7 .1578E+03 813.6 830.2 939.9 44.89 .93 3.21 394.2
8 .1573E+03 813.0 829.4 939.3 44.89 .94 3.25 392.4
8 .1565E+03 811.5 827.6 937.7 44.89 .94 3.31 390.5
8 .1557E+03 809.9 825.8 936.2 44.90 .95 3.37 388.6
8 .1553E+03 809.2 824.9 935.5 44.89 .96 3.41 388.6
8 .1551E+03 809.4 825.1 935.7 44.88 .96 3.44 388.6
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INCREMENT RESULTS

TUBE LINEAR SONIC VELOCITY REYNOLDS FLOW REGIME

NO VELOCITY THERMO IDEAL BCRIT VCRIT NO X
1 116.2 327.7 455.4 364.7 430.4 .1397E+08 111.5 8.
1 113.4 326.6 455.2 363.6 429.2 .1397E+08 114.1 8.
1 110.7 325.2 455.0 362.5 428.0 .1398E+08 116.6 8.
1 108.2 323.9 454.7 361.4 426.9 .1398E+08 119.1 8.
1 105.9 322.6 454.5 360.3 425.7 .1399E+08 121.6 8.
1 104.0 321.3 454.3 359.3 424.6 .1399E+08 123.5 8.
1 102.6 320.7 454.3 358.9 424.3 .1398E+08 125.1 3.
1 101.2 320.2 454.3 358.5 423.9 .1398E+08 126.5 8.
1 99.9 319.7 454.4 358.2 423.6 .1397E+08 128.0 7
2 98.3 319.7 454 .4 358.2 423.6 .1397E+08 129.9 7
2 96.4 319.7 454 .4 358.2 423.6 .1398E+08 132.3 7
2 94.6 319.7 454 .4 358.2 423.6 .1398E+08 134.7 7
2 92.9 319.7 454 .4 358.2 423.6 .1399E+08 137.1 7
2 91.2 319.7 454 .4 358.2 423.6 .1400E+08 139.4 7
2 89.9 319.7 454 .4 358.2 423.6 .1400E+08 141.3 7.
2 89.0 319.7 454 .4 358.2 423.6 .1399E+08 142.6 7.
2 88.0 319.7 454 .4 358.2 423.6 .1399E+08 144.0 7
2 87.1 319.7 454 .4 358.2 423.6 .1399E+08 145.3 7
3 85.5 311.4 453.3 351.6 416.9 .1399E+08 147.9 7.
3 83.2 309.3 453.0 350.0 415.2 .1400E+08 151.7 7.
3 8l.1 307.4 452.6 348.4 413.5 .1402E+08 155.6 6.
3 79.3 305.8 452.2 346.8 411.8 .1402E+08 158.8 6.
3 78.0 305.0 452.2 346.3 411.4 .1401E+08 161.3 6.
4 76.4 305.0 452.2 346.3 411.4 .1402E+08 164.5 6.
4 74.6 305.0 452.2 346.3 411.4 .1403E+08 168.2 6.
4 72.9 305.0 452.2 346.3 411.4 .1405E+08 172.0 6.
4 71.6 305.0 452.2 346.3 411.4 .1405E+08 175.1 6.
4 70.5 305.0 452.2 346.3 411.4 .1404E+08 177.5 6.
5 69.3 305.0 452.2 346.3 411.4 .1405E+08 180.6 6.
5 67.8 305.0 452.2 346.3 411.4 .1406E+08 184.3 6.
5 66.4 305.0 452.2 346.3 411.4 .1408E+08 188.1 5.
5 65.3 305.0 452.2 346.3 411.4 .1408E+08 191.2 5.
5 64.5 305.0 452.2 346.3 411.4 .1408E+08 193.5 5.
6 63.4 305.0 452.2 346.3 411.4 .1408E+08 196.5 5.
6 62.2 305.0 452.2 346.3 411.4 .1410E+08 200.4 5.
6 61.0 305.0 452.2 346.3 411.4 .1412E+08 204.2 5.
6 60.1 305.0 452.2 346.3 411.4 .1412E+08 207.2 5.
6 59.4 305.0 452.2 346.3 411.4 .1412E+08 209.5 5.
7 58.5 305.0 452.2 346.3 411.4 .1412E+08 212.5 5
7 57.4 305.0 452.2 346.3 411.4 .1414E+08 216.4 5
7 56.4 305.0 452.2 346.3 411.4 .1416E+08 220.4 5
7 55.6 305.0 452.2 346.3 411.4 .1416E+08 223.4 ' 5
7 55.1 305.0 452.2 346.3 411.4 .1416E+08 225.6 5
8 54.3 305.0 452.2 346.3 411.4 .1417E+08 228.7 5.
8 53.4 305.0 452.2 346.3 411.4 .1418E+08 232.7 5.
8 52.4 305.0 452.2 346.3 411.4 .1420E+08 236.8 - 4.
8 51.7 305.0 452.2 346.3 411.4 .1421E+08 239.9 4.
8 51.3 305.0 452.2 346.3 411.4 .1420E+08 242.0 4.
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