HEAT EXCHANGER SPECIFICATION SHEET Page 1
Sl Units
Job No.
5{|Customer MAN Turbo & Diesel SE Reference No.
6llAddress Proposal No. 914066
7||Plant Location JOHNCO Date 03.06.2014 Rev 2
8||Service of Unit Cooler 2.1 - 2-§ Item No.
9llSize 900 x 3200 mm  Type BEP Horizontal  Connected In 1 Paraliel 1 Series
10|[Surf/Unit (Gross/Eff) 130,49 / 122,33 m2  ShelifUnit 1 Surf/Shell (Gross/Eff)y 130,49 / 122,33 m2
1 PERFORMANCE OF ONE UNIT
12||Fluid Allocation Shell Side Tube Side
13|[Fluid Name Water/Glycol 50/50 Wet CO2
14)Fluid Quantity, Total kgls 63,874 61,107
15{| Vapor (In/Out) 61,107 61,107
16| Liquid 63,874 63,874
17]| Steam
18l Water
19j| Noncondensables ,
20 Temperature (In/Out) 26,70 36,50 81,60 50,00
21|[Density - kg/m3 1058,7 1052,6 57,545 66,161
22||Viscosity - cP 3,0335 2,2936 0,0182 0,0169
23{|[Molecular Weight, Vapor
24|[Molecular Weight, Noncondensables
25||Specific Heat kJ/kg C 3,3483 3,3911 1,0686 1,1284
26|Thermal Conductivity Wim-C 0,4130 0,4102 0,0235 0,0213
27||Latent Heat kdikg - , ' 2167,1 2166,7
28lfintet Pressure , bar 6,000 35,400
29|fVelocity xw m/s , 0,50/0,57 6,06
30||Pressure Drop, Allow/Calc  bar 1,000 ] 0,278 0,060 , 0,056
31|[Fouling Resistance (min)  m2-K/W B ~ 0,000090 0,000000
32||Heat Exchanged 2111, kW MTD (Corrected) 32,6 C N Overdesign 7,46 %
33i|Transfer Rate, Service 529,36 W/m2-K Calculated 568,84 W/m2-K Clean 599,54 Wim2-K
34 CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)
35 Shell Side Tube Side
36|[Design/Test Pressure barG 10,000 / ' 45,000 /
37|[Pesign Temperature C 100,00 120,00 : ! !
38}|No Passes per Shell - 1 1
3gi|Corrosion Allowance mm 3,000 0,000 \ ’ l =
40 Connections  |In mm 1 @ 10" 1 @ 20"
41 Size & Out mm 1 @ 10 1 @ 20"
42 Rating Lig. Out mm @ 1 @
43|Tube No. 649 OD 20,000 mm Thk(Avg) 1,000 mm Length 3,200 m Pitch . mm
44|[Tube Type Plain ' o ~ Material 8316L. " Tube pattern
45lfShell  Carbonsteel b oD mm  [Shell Cover -
4gj{Channel or Bonnet SS316L o B "~ |Channel Cover
47|[Tubesheet- Stat(onary ] SSS16L Tubesheet—FIoatmg S8316L
48ffFloating Head Cover Impingement Plate Rectangular plate
49 BafﬂresWCro,ss SS316L Type %Cut (Dlam) ~ Spacing(c/c) inlet mm
50|[Baffles-Long Seal Type None
51{[Supports-Tube  U-Bend " Type
52|[Bypass Seal Arrangement Tube-Tubesheet Joint
53|[Expansion Joint CType
54{IRho-V2-Inlet Nozzle  1489,0  kg/m-s2 Bundle Entrance 457,50 Bundle Exit 314,61 kg/m-s2
55||Gaskets-Shell Side Tube Side
-Floatmg Head h
57}iCode Reqwrements ASME Vill, Div. 1 U- -Stamp TEMA Class C
58l[Weight/Shell 7400,7 kg Filled with Water 10652 kg ‘Bundle 2270,6 kg
59||Remarks:
60{[MDMT -17,78 °C
61| '
62|
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4
5

Customer MAN Turbo & Diesel SE
6|lAddress
7{[Plant Location
8i|Service of Unit
9|ISize

10{[Surf/Unit (Gross/Eff)

JOHNCO

Cooler 2.1 - 21
900 x 3200
130,49 /

mm

HEAT EXCHANGER SPECIFICATION SHEET

! _ Type
122,33 m2

s BEP
Shell/Unit 1

Job No.

Reference No.
Proposal No. 914066
Date
Item No. ,
Connected In 1
Surf/Shell (Gross/Eff)

Horizontal

Page 1
Sl Units

03.06.2014 Rev 2

Parallel 1 Series
130,49 / 122,33 m2

PERFORMANCE OF ONE UNIT

12)Fluid Allocation

13||Fluid Name

14|[Fiuid Quantrty, Total

15| Vapor (InfOut)

16} Liquid

17|| Steam

18|| Water

19l Noncondensables
20{[Temperature (Infout)
21}|Density

22{|Viscosity

23|[Molecular Weight, Vapor
241Molecular Weight, Noncondensables
25 Specmc Heat kd/kg-C
26|[Thermal Conductivity Wim-C
27]|Latent Heat kd/kg
28{[inlet Pressure bar
29|Velocity x/w m/ls

30 Pressure Drop, Allow/Calc  bar
31)lFouling Resistance (min) m2-K/W

kg/s

kg/m3
cP

Shell Side

Water/Glycol 50/50

63,892

26,70
1058,7
3,0335

3,3483
0,4130

1,000

63,892

63,892

36,50
10562,6
2,2936

13,3911
0,4102

6,000

0,50/0,57

1 e
0,000090

Tube Side
Wet CO2
61,120

61,120 61,120

50,00
66,181
0,0169

81,60
57,561
0,0182

1,1295
0,0213
2172,9

1,0686
0,0235
21750

35,410
6,06
0,060 0,056

0,000000

32||Heat Exchanged 2111, kW
33||Transfer Rate, Service 529,17 Wim2-K

MTD (Corrected)
Calculated

326 C

567,95 W/m2-K

Overdesign 7,33 %
Clean 598,55 W/m2-K

34 CONSTRUCTION

OF ONE SHELL

Sketch (Bundle/Nozzle Orientation)

35

36{[Design/Test Pressure barG
37||Design Temperature c
38||No Passes per Shell '
39 Corrosmn Allowance
40 Connections  |In mm
41 Size & Out mm
42 Rating Lig. Out mm

mm

Shell Side
10, 000 /

1@
1 @ 10

@

100 0()
1
3,000

Oll

Tube Side
45, OOO /
120 00
1
0,000
1 @ 20"
1@ 20"
1@

43||Tube No. 649 OD 20,000 mm
44jTube Type Plain -
45|[Shell Carbon steel
46||Channel or Bonnet SS316L
47|[Tubesheet- Statuonary SSS16L
48 Floatrng ‘Head Cover
49|[Baffles-Cross  SS316L
50([Baffles- Long

51 Supports Tube

52{[Bypass Seal Arrangement

53 Expansron Joint
54fIRho-V2-Inlet Nozzle

Typ

1489,8  kg/m-s2

_Thk(Avg)

D

e

1,000 mm
Material SS316L
mm

%Cut (Diam)
Seal Type None
U-Bend

Length 3,200 m

Shell Cover

Channel Cover

Tubesheet—Floatmg $5316L
Impingement Plate Rectangular plate

_Pitch mm
Tube pattem

Spacing(c/c) Inlet mm

Type

‘Bundle Entrance

Tube- Tubesheet Joint
Type ; .
457,76 Bundle Exit

314,79  kg/m-s2

55}|Gaskets-Shell Side
56]  -Floating Head
57}iCode Requrrements ASME VIIi, Div. 1;U-Stam
58|[Weight/Shell  7400,7 kg

p

Filled with Water

Tube Side

TEMA Class C

10652 Bundle 2270,6

kg

kg

59||Remarks:

60 MDMT 17, 78 °C
61

62

63
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[ 1]
2
3
4
5

Cuy}s‘tomer
6llAddress
7||Plant Location
glfService of Unit
9}|Size

10l|Surf/Unit (Gross/Eff)

MAN Turbo & Diesel SE

JOHNCO
Cooler 2.1 - 2-W
900 x 3200

mm Type BEP

130,49 / 122,33 m2

Shell/Unit 1

HEAT EXCHANGER SPECIFICATION SHEET

Job No.

Reference No.
Proposal No. 914066

Date
ltem No.
Horizontal

Connected In 1
Surf/Shell (Gross/Eff)

Page 1
Sl Units

03.06.2014 Rev 2

Parallel 1 Series
130,49 | 122,33 m2

1|f

PERFORMANCE OF ONE UNIT

12){Fluid Allocation
13][Fluid Name

14][Fluid Quantity, Total
15)f Vapor (In/Out)

16| Liquid

17|} Steam

18)f Water

19|l Noncondensables
20j|Temperature (In/Out)
21{|Density
22]|Viscosity
23{|Molecular Weight, Vapor

25)Specific Heat

26{[Thermal Conductivity
27||Latent Heat

28llinlet Pressure
2gVelocity x'w
30||Pressure Drop, Allow/Calc
31}|Fouling Resistance (min)

24 Mo!écular Weight. Noncondensables

kals

63,892

26,70
1058,7
3,0335

kg/m3
cP

kdikg-C
Wim-C
kdikg
bar

m/s

bar
m2-K/W

3,3483
0,4130

1,000

Water/Glycol 50/50

Shell Side
63,892

63,802

36,50
1052,6
2,2936

3,3911
0,4102

6,000
050/057
] 0,278
0,000090

Tube Side
Wet CO2
61,124

61,124 61,124

50,00
66,161
0,0169

81,60
57,545
0,0182

1,1294
0,0213
2166,7

1,0686
0,0235
2167,1

35,400
608
0,060 0,056

0,000000

32||Heat Exchanged
33||Transfer Rate, Service

2111, kW
529,16 W/m2-K

MTD (Corrected)
Calculated

326 C
567,79 Wim2-K

Overdesign 7,30 %
Clean 598,36 W/m2-K

34

CONSTRUCTION OF ONE SHELL

Sketch (Bundle/Nozzle Orientation)

35
36||Design/Test Pressure
37{[Design Temperature
38{|No Passes per Shell
39||Corrosion Allowance
40 Connections  }In
41 Size & Out
42 Rating

Lig. Out mm

Shell Side
110,000 /
100,00

A
3,000
10"
10"

barG
C

mm
mm
mm

1@
T @
@

Tube Side
45,000 /
120,00
1
0,000
1 @ 20
1 @ 20
1 @

43{|Tube No. 649
44|[Tube Type Plain
45]1Shelt Carbon steel
46|[Channel or Bonnet

48J[Floating Head Cover
49(|Baffles-Cross  SS316L
50{Baffles-Long
51{[Supports-Tube
52||Bypass Seal Arrangement
53}IExpansion Joint
54lIRho-V2-Inlet Nozzle

1489,8

OD 20,000 mm Th(Avg)

1D oD

: Bonnet 583161,
47||Tubesheet-Stationary  SS316L

Type

1,000 mm o
Material SS316L
mm  1Shell Cover

Channel Cover

Tubesheet-Floating SS316L
lympingeme'nt Plate Rectangular plate
Spacing(c/c)

%Cut (Diam)
Seal Type None

~ U-Bend

kg/m-s2

Tube-Tubesheet Joint
Type

Bundle Entrance 457,75

Length 3,200 m

Pitch mm
Tube pattern

Inlet mm

Type

Bundle Exit 314,78 kg/m-s2

55||Gaskets-Shell Side
56 -Floating Head

58||Weight/Shell 7400,7

57||Code Requirements  ASME VIIl, Div. 1;U-Stamp
Filled with Water

kg

Tube Side

10652 kg

TEMA Class C

Bundle 2270,6 kg

59|[Remarks:
60{IMDMT -17,78 °C
61

62

63
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HEAT EXCHANGER SPECIFICATION SHEET ‘ Page 1
Sl Units

_— Job No.
sliCustomer MAN Turbo & Diesel SE Reference No.
6llAddress Proposal No. 914066
7||Ptant Location JOHNCO ; ; Date 03.06.2014 Rev 2
8|[Service of Unlt Cooler 2.1 - Min. Pressure Item No.
allsize ' 900 x 3200  mm Type BEP Horizontal ~ Connected In 1 Parallel 1 Series
10l|Surf/Unit (Gross/Eff) 130,49 / 122,33 m2 Shell/Unit 1 Surf/Shell (Gross/Eff)y 130,49 / 122,33 m2
1| PERFORMANCE OF ONE UNIT
12||Fluid Allocation Shell Side Tube Side
13||Fluid Name Water/Glycol 50/50 Wet CO2
14{[Fluid Quantity, Total ) kgls 68,237 45,321
15]| Vapor (In/Out) 45,321 45,306
16l Liquid 68,237 68,237 0,0153
17]f Steam
18{| Water
19j| Noncondensables
20fITemperature {In/Out) 26,70 35,70 81,40 38,50
21||Density kg/m3 1058,7 1053,1 46,418 55,816 V/L 996,85
22||Viscosity cP 3,0335 2,3436 0,0184 0,0169 V/L 0,6528
23|Molecular Weight, Vapor
24|Molecular Weight, Noncondensables
25|[Specific Heat kd/kg-C 3,3483 3,3877 1,0236 1,0828 V/L 4,1847
26]IThermal Conductivity W/m-C ; 0,4130 ' 0,4104 0,0237 0,0204 V/L 0,6111
27 Latent Heat kdkg 7 ] ; - 23136 , 2314,4
28flinlet Pressure bar 6,000 28,660
29|[Velocity x/w m/s 0,53/0,60 5,42
30[|Pressure Drop, Allow/Calc  bar 1,000 | 0,315 0,060 | 0,044
31fFouling Resistance (min) m2-K/W 0,000090 0,000000
32|[Heat Exchanged 2070, kW MTD (Corrected) 245 C Overdesign 5,76 %
33||Transfer Rate, Service 689,86 W/m2-K Calculated 729,61 W/m2-K Clean 780,89 Wim2-K
34 CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)
35 Shell Side Tube Side
36||Design/Test Pressure ~ barG | 10,000 / 45,000 /
37|{Design Temperature C ' 100,00 120,00 ! t L
38No Passes per Shell o 1 1
39)|Corrosion Allowance mm | 3000 0,000 ‘ ‘ } -
40] Connections  |In mm 11 @ 10 1 @ 20
41 Size & Out mm 1 @ 10" 1 @ 20"
42 Rating Lig. Out mm 1 @
43l[Tube No. 649 OD 20,000 mm Thk(Avg) 1,000 mm Length 3,200 m Pitch mm
44|[Tube Type Plain B Material SS316L “Tube pattern
45|[Shell  Carbon steel - D oD mm  [Shell Cover k
46{[Channel or Bonnet SS8316L ’ ‘ ) " IChannel Cover
47|[Tubesheet-Stationary  SS316L - ; ) Tubesheet-Floating SS316L
48l[Floating Head Cover - - o ) Impingement Plate Rectangular plate
49||Baffles-Cross ~ $S316L , Type ~ %Cut (Diam) Spacing(c/c) Inlet mm
50||Baffles- -l.ong S Seal Type None ' )
51(|Supports-Tube ] o ' U-Bend ' Type
52||Bypass Seal Arrangement Tube-Tubesheet Joint
53[Expansion Joint ' © Type '
54{[Rho-V2-Inlet Nozzle ~ 1699,3 kg/m-s2 ___Bundle Entrance 522,13 Bundie Exit 358,88 kg/m-s2
55(|Gaskets-Shell Side Tube Side
56 -Floating Head k
57||Code Requirements  ASME Vill, Div. 1: U- -Stamp ' ' ' TEMA Class C
58|Weight/Shell  7400,7 kg Filled with Water 10652 kg Bundle 2270,6 kg
59||Remarks:
60[MDMT -17,78 °C
81|f 4
62
63 Reprinted with Permission (v7,0000 SP1)
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MAN Turbo & Diesel SE

6l|Address
7|IPlant Location
8llService of Un|t

JOHNCO
Cooler 2.1- Max. Pressure
] 900 x 3200 mm

130,49 /

allsize ,
10[Suri/Unit (Gross/Eff)

' Typé
122,33 m2

HEAT EXCHANGER SPECIFICATION SHEET

Job No.
Reference No.
Proposal No.
Date
Iltem No.

" Connected in
Surf/Shell (Gro

BEP Horizontal

Shell/Unit 1

914066
03.06.2014

1 Parallel
ss/Eff)

Rev 2

130,49 / 122,33 m2

Page 1
Sl Units

1 Series

1l

PERFORMANCE OF ONE UNIT

12||Fluid Allocation

13}|Fluid Name

14{|Fluid Quantlty, Total

15| Vapor (In/Out)

16} Liquid

17|| Steam

18)| Water

19|| Noncondensables

20||Temperature (InfOut)
21|iDensity

22||Viscosity

23||Molecular Welght Vapor
24j[Molecutar Weight, Noncondensables

25 Specn‘lc Heat kJ/kg C

26{|Thermal Conduchvnty Wim-C

27||Latent Heat kdkg

28{[intet Pressure bar
29}\Velocity x/w m/s
30||Pressure Drop, Allow/Calc  bar

31lFouling Resistance (min) m2-K/wW

kgls

kg/m3
cP

Shell Side
Water/Glycol 50/50
89,880

89,880 89,880

26,70
1058,7
3,0335

36,70
1052,4
2,2813

3,3920
0.4101

3,3483
0,4130

6,000
0,70/0,80
1,000 |

0512
0,000090

12282,1

Tube Side
Wet CO2
61,110
61,110

85,60
72,549
0,0192

1,0083
0,0253

43,130
4,74

10,060

0,000000

22830

61,110
0,0002

42,70
90,457
0,0180

1,2468
0,0225

0,043

32|[Heat Exchanged 3031, kW
33||Transfer Rate, Service 885,61 W/m2-K

MTD (Corrected)
Calculated

280 C
962,83 W/m2-K

Overdesign 8,72

 Clean 1054,2 W/m2-K

%

34 CONSTRUCTION

OF ONE SHELL

Sketch (Bundle/Nozzle Orientation)

35
36 Desngn/Test Pressure
37||Design Temperature
38[No Passes per Shell

39{[Corrosion Allowance

40 Connections  |in mm 1
41 Size & Out mm 1
42 Rating Lig. Out mm '

barG
C

mm

10,000 /

Tube Side
45,000 /
100,00 120,00 i
1 | 1
3,000 0,000
@ 10" 1 @ 20
@ 10" 1 @ 20"

Shell Side

®

43||Tube No. 649 OD 20,000 mm
44|[Tube Type Plain I
45]Shell Carbon steel
46|IChannel or Bonnet
47|[Tubesheet- Statmnary
48 Floatmg Head Cover
49|[Baffles-Cross  SS316L
50|[Baffles-Long '
51 Supports Tube
52||Bypass Seal Arrangement
53{[Expansion Joint
54||Rho-V2-Inlet Nozzle

, D
SS316L
_S8316L

20482  kg/m-s2

Type

e

Thk(Avg) 1,000 mm

Matenal SSB16L
mm  |Shell Cover

Channel Cover

oD

Length 3,200

m _Pitch

Tube pattern

Tubesheet- Floating SS8316L

Impmgement Plate
%Cut (Diam)
Seal Type None
U-Bend
Tube-Tubesheet Joint
Type
Bundle Entrance

Spacmg(c/c)

905,86 Bundle Exit

Rectangular plate
Inlet

Type

623,02  kg/m-s2

mm

55/[Gaskets-Shell Side
56 —Floatmg Head
57||Code Requ:rements ASME VI, Div. 1; U- Stamp
58[[Weight/Sheli 7400,7 kg Fill

Tube Side

' TEMA Class
Bundle

ed with Water 10652 kg

C

22706 kg

59|IRemarks:

60|MDMT -17,78°C =~
61 '

62)f

63
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