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Revision

No Date By Sheet No, of
o wvaas | EXCHANGER \bq - INDUSTRIES Dats Wy 75, 2005
21 Aug 13/08 PM ’ Proposal No. P0BA-10619
21 2| 18-Sep-08 PM CROSSFLOW HEAT EXCHANGER SPECIFICATION SHEET JobNo. 08~5062 1
"3 15-May-09 | PM
08-5062 E5888 R3 V3.00n ltem No. E-5888
2 Customer DPH Focus Corporation Customer Ref FSCR-DPH-4001C 1
3| Plant Location EnCana FCCL Oil Sands Ltd, Foster Cresk 1
4| Service of Unit Lean AGE Cooler
5 Model 1E11.4238 102 Forced Draft NoofBays 1 |
6| Surface Area Bundle - Bare / Extended 1,896 / 40,132 ftz Net Bare Area Total 1,898 iz Root Area Ratio 20.51 |2
7| Heat Exchanged 4,909,400 BTU/hr MTD, Effective 31.87 F 2
81 Transfer Rate - Fin Surface 3,96 Bare Tube, Service 8125 (U), Clean 100.91 BTU/hft2F 2
PERFORMANCE DATA - TUBE SIDE
10, Fluid Name 50% Lean Amine ( HS-102 ) Vapour Ref Temp L3 3
11} Total Fluid Entering Lb/Hr| 86,374 Specific Heat BTU/LLF
12§ Vapour Lb/Hr : Viscosity cP
13] Liquid Lb/Hr! 86,374 86,374 Conductivity BTU/hit°F
14| Non-condensable Lb/Hr Density Lbitt3
15) Water Substance Lb/Hr Molecular Weight Vapour
16| Fluid Condensed Lb/Hr Liquid Ref Temp F 174.02 109.94
17| Temperature In/Out F 174.02 108.84 Specific Heat BTU/LDbF 0.9075 0.8700
18] Latent Heat  BTUAD Viscosity cP 1.6200 4.0000
19 Pressure psia 25.09 Conductivity BTU/hitF 0.2434 0.2150
20 Velocity In/Out ft/s 3.10 3.10 Density Lb/it3 63.80 63.80
21 Press Drop Allow/Caic  psi 10.15 . 9.98 Fouling at tube id / fin surface hft2*F/BTU | 0.002 >
PERFORMANCE DATA - AIR SIDE B
23| Air Quantity, Total 1,031,000 Lb/Hr Altitude above Sea Level 2208 ft o
24| Volume Flow per Fan 130,195 cuft/min Temperature In {Dry Bulb) 95.00 °F 2
25|  Bundle Static Pressure 0.4290 inWg Temperature Outlet  114.84 °F 2
2ai Face Velocity (act /std.) 702.8 ; 616.6 ft/min Min Design Ambient  -40.00 F {2
DESIGN - MATERIALS - CONSTRUCTION
20fDesign Pressure 100 psig  § Vacuum FV @ 300°F } Test Pressure Per Spec psig § Design Temperature 300  F § MDMT 48 F
30 TUBE BUNDLE 102 x 39 1t Header Type Fabricated Box Tube Materta! ~ SA-179
31| Model 194BL4 38 6 Materials SA-516-70N SA-350-LF2-CL1 SA-333-6 Tube OD 1 Wall  0.083 in Minimumjz2
32 Tube to Tubesheet Joint Rolied 2 RG No of Rows 4 No Passes 6 Tubes per bundle 194 Seamlessiz
33| 1 Bundle Steel Frame Slope 1% Entire bundle to outlet end Length 38 it 2
34{ 1 Bundle per Bay In Paraliel Plug Material SA-350-LF2-CL1 Transverse Pitch 2.375 in
35f 1 Bays Per Unit I Parallel Gasket Material C1010/C1020 Longitudinal Pitch 2.0625 in
36[ Ladder & Walkway One End Corrosion Allow. - 0.252 in Fin Type L-Finned
37| Structure Mount _ Grade Inlet Nozzies 1 - 4 in Fin Material Aluminum
38| Surface Preparation Customer Spec ( TDS ) Outlet Nozzles 1 - ¢ in FinOD 225 Fin Strip Stock Thick. 0.016 in
39|_Bugscreens Yes Special Nozzles (4) 2" RFWN w Blind 10 fpi Fin Des Temp  300.2 =
40' Hail Guards Yes Rating & Facing C150 RFWN Code ASME Sec Vill Div 1
41 Louvers Inlet - Outlet - Recirc ( Manual Sides ) Ti 1" RFWN Pi_3/4" RFWN Code Stamp VYes API-661 Yes
42| Vibration Switch Metrix ST 5484E-123-020-00 Chem Cleaning No GC Nozzles Specification TR-43-SPC-00-002-01 13
MECHANICAL EQUIPMENT
44]  FanMake  Moore Fan c/iw VT Seal DRIVER __ Electric Motor VFD Compatible SPEED REDUCER V-Belts
45| Model 1036 73U0A 36RVES-10-6 HD EC Manufacturer Sheaves 560 / 3350 in 2
46| FansperBay 2 NoBiades 6 FanRPM 290.0 No. per Bay 2 Manufacturer 2
a7| Diameter 10 ft Angle  7.13 ° § Driver Power 30.0C Hp Model 3VX1400 2
48] Blade Pitch Adjusts Manually Motor RPM 1,750 Drives perBay 2  Belts per Drive 6
48|  Material Bade / Hub Aluminum Enclosure TEFC VFD compatible AGMA Rating 47.40 Hp o
50 Fan Design Draw 16.51  Hp Volt / Phase / Cycle  600/3/60 Ratio 598 CD 366 in 2
51{ Fan Draw Min Ambient 24.63 Hp Area Class Support  Structure 2
52| Plot Area 11.42 x 37.00 1t perbay Bundle Weight, Dry 16,100 Lb Bundle Weight, Full of Water 18,100 Lb 3
53| Air Failure Action: Louvers  Fail to Recirculation. Fan Pitch N/A
54| Control of Process: VFD motors - Process outlet  Louvers - Air Temperature Recirculation: Over one End.
55| Inspection Full UT & MPT | Heat Treatment 1150°F for 1 hour / in weid Heating Glycol Coil 4.5" Pitch 2 Pass
56| NOTES:
57| Flows and duties are 110% of normal
58{ Fans are capable of moving 120% of design air ai summer conditions,
59§ 8'0" ( 2.44m ) fandeck to grade. 2
60} Fan speed controled by VFD ( by others ).
61} Wetted materials in sour service, see Customer TDS Note 8 for datails.
62} Manual louvers on both sides. Automatic louvers top and recirc end only. 2
63} See Drawing 08-5062 for additional mechanical, paint and inspection details. i
64} Rev 1 - Po - Editorial 1
65 Rev 2 - Change Ambiert from 30°C 0 35°C. 2
66{ Rev 3 - Metrix Model # - Weights - Process Name 3
67|
68}
69§
70' This information is propriatary and shall not be usad without he expross written cansent of Exenanger Industries
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No Date By 4\ Sheet No. of 2
o warsoe T pu_| EXCHANGER W INDUSTRIES Date Vi 75, 2008
2| 1 | Aug 13/08 PM Proposal No. P08A-10619
g' 2 18-Sep-08 PM CROSSFLOW HEAT EXCHANGER SPECIFICATION SHEET Job No. 08~5062 t
3 | 15-May-09 PM
08-5052 E5888 R3 V3.00n Item No, E-5888
2} Cusiomer DPH Focus Corporation Customer Ref FSCR-DPH-4001C 1
3} Plant Location EnCana FCCL Oil Sands Ltd, Foster Creek 1
4f  Service of Unit Lean AGE Cooler
5| Model 1E11.4238102 Forced Draught NoofBays 1 f
6] Surface Area Bundle - Bare / Extended 176.2 /  3,728.4 m?  Net Bare Area Total 176.2 m? Root Area Ratio 20.51
7| Heat Exchanged 1,439 kW MTD, Effective 17.70 °C d
8| Transfer Rate - Fin Surface 0.0229 Bare Tube, Service  0.4698 (U), Clean 0.5835 kW/m2°C 2
PERFORMANCE DATA - TUBE SIDE
1o| Fluid Name 50% Lean Amine { HS-102 ) Vapour Ref Temp °C 3
11| Total Fluid Entering Kg/Hr 39,179 Specific Heat  kd/Kg°C
12} Vapour Ko/Hr g Viscosity cP
13§ Liquid Ko/Hr 39,179 39,179 Conductivity W/m*C
14] Non-condensabie Kg/Hr! Density  kg/m3
15} Water Substance Kg/Hr Molecular Weight Vapour
16| Fiuid Condensed Kg/Hr Liquid Ref Temp 78.90 43.30
17| Temperature In/Out C 78.90 43.30 Specific Heat  kJ/Kg°C 3.7995 3.6424
18] Latent Heat kJ/KG Viscosity  cP 1.6200 4.0000
19| Pressure  kPaa 172.99 Conductivity W/m=C 0.4212 0.3722
20| Velocity InfOut ~ m/s 0.94 0.94 Density  kg/m3 1022.0 1022.0
21} Press Drop Allow/Calc  kPa 70.0 68.81 Fouling at tube id / fin surface _m=C/kW 0.3522 2
PERFORMANCE DATA - AiR SIDE
23 Air Quantity, Total 467,654 Ka/Hr Altitude above Sea Level 6783 m 2
24| Volume Flow per Fan 3,687 cum/min Temperature In (Dry Bulb) 35.00 °C b
25 Bundle Static Pressure 10.90 mmWg Temperature Outlet  46.02  °C 3
26f Face Veiocity (act /std.) 214.2 / 187.8 m/min - . — Min Design Ambieni  -40.00 °C 2
DESIGN - MATERIALS - CONSTRUCTION
29| Design Pressure 690 kPag | Vacuum FV @ 149°C | Test Pressure Per Spec kPag | Design Temperature 149  <C | MDMT 45 <C
30f TUBE BUNDLE 311 x 1189 m Header Type Fabricated Box Tube Material SA-179
31[ Model  194BL4 3886 Materials SA-516-70N SA-350-LF2-CL1 SA-333-6 TubeOD 2540 Wall 2141 mm Minimumjz
32} Tube lo TubesheetJoint Rolled 2 RG No of Rows 4 No Passes 6 Tubes per bundie 194 Seamlessiz
33] 1 Bundie Steel Frame Slope 1% Entire bundle to outlet end Length 11582 m 2
34| 1 Bundle per Bay In Paraliel Plug Material SA-350-LF2-CL1 Transverse Pitch  60.33 mm
35| 1 Bays Per Unit I Parallel Gasket Material C1010/C1020 Longitudinal Pitch  52.33 mm
36| Ladder & Walkway One End Corrosion Allow. 6.401 mm Fin Type L-Finned
37| Structure Mount  Grade inlet Nozzles 1 101.6 mm Fin Material Aluminum
38| Surface Preparation Customer Spec { TDS ) Qutlet Nozzles 1 101.6 mm FinOD 57.15  Fin Strip Stock Thick, 0.41 mm
39[ Bugscreens Yes Special Nozzies (4} 2" RFWN w Biind 394 fpm Fin Des Temp 1480 2L
40[ Hail Guards Yes Rating & Facing C150 RFWN Code ASME Sec Vi Div 1
41[ Louvers Inlet - Qutlet - Recirc ( Manual Sides ) Ti 1" RFWN Pi 3/4" RFWN Code Stamp  Yes AP|-661 Yes
42§ Vibration Switch Metrix ST 5484E-123-020-00 Chem Cieaning No CC Nozzles Specification TR-43-SPC-00-002-01 13
MECHANICAL EQUIPMENT
44 Fan Make  Moore Fan c/w VT Seal DRIVER _ Electric Motor VFD Compatible SPEED REDUCER  V-Belts |
45| Mode!l 1036 73U0A 36RVE3-10-6 HD EC Manufacturer Sheaves 142 / 851 mm |4
" 46] FansperBay 2 NoBiades 6 FanRPM 290.0 No. per Bay 2 Manufacturer 2
47| Diameter 3.05 m Angle  7.13 °} Driver Power 22.37 kW Model 3VX1400 2
48[ Blade Pitch Adjusts  Manually Motor RPM 1,750 Drives per Bay 2 Belts per Drive 8
49]  Material Bade /Hub  Aluminum Enclosure  TEFC VFD compatible AGMA Rating 35.35 kW 2
50 Fan Design Draw  12.31 kW Volt / Phase / Cycle  600/3/60 Ratio 598 CD 830 mm 2
51| Fan Draw Min Ambient  18.37 kW Area Class Support  Structure |4
52) PiotArea 348 x 1128 m per bay Bundle Weight, Dry 7,300 kg Bundle Weight, Fuli of Water 8,200 kg 13
53|  Air Failure Action: Louvers  Fail to Recirctdation. | FanPitch N/A
54 Control of Process: VFD motors - Process outiet  Louvers - Air Temperature Recirculation; Over one End.
55 Inspection Full UT & MPT | Heat Treatment 1150°F for 1 hour / in weld Heating Glyco! Coif 4.5 Pitch 2 Pass
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