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Percentage Inctaase In Surface Area Due to Fouling

i i1} 108 1,000 10,000
Clean Overall Hegt Transfer Coelilclent, U, W/ (m? .K}
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Added Surface Area for Typical Fluid Combinations

Shell Side Increase In
{Boiling or Condensation) h, Rp x 107 t, t, Area (%)

Tube Side: Gps nf Very Low Pressure; by = 50 W/ m*K

Medium erganics " e 106G 4.8 47.6 46.5 23
Water, low pressure 5,004 4.8 49.5 48.4 24
Water, high pressure 10,000 48 45.6 48.6 24
Tube Side: Gas nt H{gg Pressure; hy = 500 W .K

Light organics o 1,000 4.8 3333 2873 16.0
Medium organics 5,000 4.8 4545  373.1 218
Steam 10,600 4.8 4762 3876 229
Tube Side: Medium Organic Liquids, b= 1,060 Whn=K

Medium organics 1,000 6.5 500.0 3774 325
Watez, low pressure 5,000 .5 £33.3 540.5 542
Water, high pressure 10,000 6.5 e B71.4 59.1
Tube Side: Waler, Ji; = 5,000 W/n-K

Light organics 1,000 6.5 8333 2873 54.2
Medium organics 5030 6.5 25000 3731 162.5
Water 10,000 6.5 33333 3876 216.7
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Added Pressure Drop for Typical Fouling Materials

Thermal Fouling? Avea Increase in
Conductivity Thickness, ¢ Remaining  Pressure Drop

Matertat W/m - X) {mm) {%) (%}
Hematite 0.6055 0.24 95.7 pE NG
Biofilm 0.7093 0.28 95.0 137
Calcite 0.93482 Q.37 535 184
Serpentine 1.0380 041 92.8 20:7
Gypsum 1.3148 051 90.5 269
Magnesium 21625 0.83 85.5 479

phosphate ’

Calctum sulphate 23355 0.90 8id 526
Calcium phosphate 2.5950 098 ' §2.9 59.9
Wagnetic fron oxide 2.8718 1oy &i.2 8.2
Calctumn carbonate 2.9410 112 80.8 703

* Assuming fouling resistance of 4 X 10~ m? + K/W, OD = 254 mum, 1D = 22.1 s tube.
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Shell 5ide Tube Side
Gazes [indout] ka/h 11183 11183
Liguids [in/out) ka/h 27360 27360
Temperature [indout] C 105 a0 24 29
Diewe paint or bubble point C
Film coefficient kcal/[h*m2=C] 490.4 7i7e4
Faouling resistance m2*h*Cfkcal 0.0004
Welocity mis 328 202
Prezsure drop [allow. /zalz.] kagffcm?2 0,703/ 0.084 0102 /0,309
Tatal heat exchanged kcalfh 136936 | Type BEM huor 1 ser 1 par
Overall coef. - dirky kcal/[h*m2=C] 370.3 | Shell zize 1893 —2000 mm
Effective surface area m2 7.2 | Tube Mo-0D P2—127  mm
MTD corected C J6.86 |Baffles  zingle zeq 43 & har
MTD comection factor 096 | Tube paszes 2
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Heat Exchanger Specification Sheet

1] Compary:
2] Location:
3] Service of Uit Our Reference:
4] ltem Mo 'our Reference:
B Date: Ry Mo Job Mo
E] Size 189- 2000 mm Type BEM hor  Connected in 1 parallel 1 zeries
7] Surfiunit(eff.] 72 m2 Shellz/unit 1 Surf/zhell [eff.] 7.2 m2
2 PERFORMAMCE OF ONE UMIT
9] Fluid allozation Shell Side Tube Side
10] Fluid name r-22 waker
17 Fluid quantity, Total kafh 11188 27360
12]  Wapor [In/Out] kg/h 11188 11188
13] Ligud kg/h 27360 27360
14] Moncondenzable kg/h
15
18] Temperature [Ind0ut] C 105 40 24 29
17] Dew/ Bubble point C
18] Denaity ka/m3 44 94 B0.14 933,31 937 38
193] Yiscozity cp 0016 001s 0913 0.a19
20] Molecular wt, Y ap
21| Molecular wt, KC
22| Specific heat kcalf[kg=C) 01303 01873 1.0012 1.0008
23] Thermal conductivity kcalf[h*m=C) 00E 0oz 0516 0521
24] Latent heat kcalfkg
25| Pressure kgf/cm2 15 2
2B Yelocity miz 3.28 202
27| Pressure diop, allow. /cale, kgl/cm2 0703 | 004 = T
28] Fouling resist. [min] mZ2*h*Clkcal 0.0004
23] Heat exchanged 136936 kcalfh MTD comected 36,86 C
30) Transfer rate, Service 515.9 Dby 3703 Clean 453.9 kcal/[h*m2=C]
1 CONSTRUCTION OF ODME SHELL Sketch
32 Shell Side Tube Side
33| DesigndTest prezsure koffcmZ] 15 468/ fCode | B.273f {Code
34| Design temperature C 143.33 E5.56
35| Mumber paszes per shell 1 2 (Q]L:rh——ﬂ{:—u:ﬂD
36| Conozion allowance mm| 1.59
37| Connections In 152.4 /150 AMNSI 1016/
38| Sizedrating Out 152 4 /150 AMSI 1016/
iz mm/ Intermediate A 160 AMNS| 4
40] Tube Mao. 92 o 127 Tkeavg 1.24 mm Length 2000 mm Pitch 15.88 mm
41| Tube type Material Copper | Tube pattern 30
42| Shell C5 D 0D 2032 mm Shell cover
43| Channel or bonnet Copper Channel cover
44| Tubesheet-stationary  Copper Tubesheet-floating
45| Floating head cover |mpingement protection MHaone
46| Baffle-crossing C5 Type sinagle seg Cut[#d) 43 hor  Spacing: ofc 406.4 mm
47| Baffle-long Seal type |In|et 371.35 mm
48| Supports-tube |J-bend Type
49| Bypazs seal Tube-tubesheet joint groove/expand
50| E=panzion joint Type
51| Bhof2-Inlet nozzle BL7 Bundle entrance 974 Bundle exit 728 kg/[m™s2]
52| Gaskets - Shell side Tube Side
53 Floating head
54| Code requirements ASME Code Sec Il Div 1 TEMA clazz  C
55] weight/Shell N27 Filled with water  368.3 Bundle 108.4 kg
BE| Remarks
a7
ha
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Exchanger Clean Drirty
Heat exchanged kcalfh 130318 113076
Transfer rate kcal/[h*m2=C] 4539 3703
Effective surface area mZ2 7. 7.
Comected MTD C 39,87 44 65
Shell zide temperature indout C 105 /43.03 105,48 37
Tube side temperature indout C 24 /2876 24/28.35
Outlet temperature for paszs C|1 2724 26.83

2 28.76 28.35
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