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Q-DewarLoad
E =   4.2 kW

VLV-JT

13LPa
T =   4.5 K
P =  1.30 bar*
V =  2.88 %*
M = 232.0 g/s

13LPb
T =   4.5 K
P =  1.30 bar
M = 226.9 g/s

VLV-Dewar

13LPd
T =   4.5 K
P =  1.28 bar
V = 99.80 %
M = 227.9 g/s

LHe
M =   5.1 g/s
LiqFlow =  0.15 m3/h

13MPa
T =   4.6 K
P =  2.99 bar
M = 232.0 g/s*

HX-13

12MPb
M = 232.0 g/s

12LPa
T =   4.6 K*
P =  1.28 bar
M = 227.9 g/s

T-6
12HPb
T =   5.1 K
P =  7.84 bar

Q-Refrigeration
E =   4.1 kW*

Q-HL-Dewar
E =   0.1 kW*

HX-12

HX-07

7HPa
T =  33.8 K

6LPa
T =  35.2 K

T-4

T4La
T =  18.7 K
P =  4.39 bar

VLV-T4
T4Hb
T =  28.4 K
P = 19.27 bar
M =  49.7 g/s

Q-T4
E =   2.5 kW

7LPa
T =  33.5 K

HX-06

HX-01

1LPa
T = 161.7 K

0LPa
T = 296.9 K
P =  1.10 bar
M = 227.9 g/s

From TS
T =  50.1 K
P = 19.00 bar*

TS

Q-TS
E =   5.3 kW*

6HPa
T =  35.9 K

6HPb
M = 282.4 g/s

To TS
M =  68.6 g/s

1HPa
T = 166.6 K
P = 19.69 bar

0HPa
T = 300.0 K*
P = 19.74 bar
M = 434.5 g/s

Q-T6
E =   0.6 kW

12MPa
T =   4.8 K
P =  3.00 bar*

T6_Loss
M =   0.4 g/s*

From Turbines
M =  23.1 g/s

T4_Loss
M =   0.2 g/s*

VLV-T6
12HPa
T =   5.1 K
P =  7.99 bar
M = 232.4 g/s

M

C-LP/MP

From Buffer
M =   0.0 g/s*

ORS
0HPe
P = 20.31 bar

0HPc
T = 300.0 K
P = 19.81 bar
M = 472.3 g/s

HP-LPb
P =  1.05 bar
M =  15.2 g/s

0LPh
T = 297.2 K
P =  1.05 bar*
M = 271.3 g/s
VolFlow = 5744.475 m3/h

PIPE-LP PIPE-HP

0LPd
P =  1.05 bar
M = 227.9 g/s

0HPb
P = 19.81 bar
M = 434.5 g/s

Turbine Bearings
P = 19.81 bar
M =  21.6 g/s

E-106
From Turbines 2
M =  23.1 g/s

To Buffer
M =   0.9 g/s

LevelCompensation
M =   0.9 g/s

13LPc
M = 227.9 g/s

SPRDSHT-HX

T-6

Power

Feed Temperature

Product Temperature

Feed Pressure

Product Pressure

Mass Flow

Molar Flow

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas losses

0.6208

5.108

4.810

7.840

3.000

232.4

4685

73.0

3.659

kW

K

K

bar

bar

g/s

Nm3/h(gas)

kJ/kg

g/s

g/s

T-4

Power

Feed Temperature

Product Temperature

Feed Pressure

Product Pressure

Mass Flow

Molar Flow

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas Losses

2.505

28.44

18.65

19.27

4.389

49.70

1002

75.5

66.74

C3-400

1.524

0.1503

kW

K

K

bar

bar

g/s

Nm3/h(gas)

kJ/kg

g/s

g/s

HX-13

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.1577

1736

4.486

0.1006

5.000

K

W/C

K

K

W*

HX-12

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.4943

10460

8.098

0.1000

10.00

K

W/C

K

K

W*

HX-07

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.4971

6549

33.46

0.3390

7.000

K

W/C

K

K

W*

HX-06

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.5709

47043

49.58

0.5045

38.00

K

W/C

K

K

W*

HX-01

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

3.897

77266

296.9

3.075

62.00

K

W/C

K

K

W*

HP-LPa
P = 19.81 bar
M =  15.2 g/s*

VLV-HP/LP

SET-4

S
ADJ-1

A

SPRDSHT-CompTurb

ADJ-HX01

A

Ads80K
Q-HL_Ads80K
E =   0.0 kW*

Ads20K

Q-HL_Ads20K
E =   0.0 kW*

Dp 150 mbar

Dp 150 mbar

Dp 1687 mbar

Dp 20 mbar

Dp 500 mbar

PIPE-LP

Dp 52 mbar

HP
Cooler

0HPd
T = 300.0 K*

ADJ-HX06

A

ADJ-HX13

A

M

0MPb
T = 300.0 K*
P =  5.00 bar*
M = 271.3 g/s

C-MP/HP0MPe
P =  5.00 bar
M = 472.3 g/s
VolFlow = 2114.223 m3/h

0MPc

PIPE-MP

0MPd
T = 296.9 K
P =  5.00 bar
M = 201.0 g/s

1MPa
T = 161.7 K

6MPa

MP
Cooler

0MPa

HX-05

5LPa
T =  49.6 K

T-3
T3La
T =  33.5 K
P =  4.37 bar

T3Hb
T =  50.1 K
P = 19.00 bar
M =  12.4 g/s*

Q-T3
E =   7.2 kW

T3_Loss
M =   0.2 g/s*

VLV-T3

Dp 520 mbar

1HPb
M = 363.5 g/s

5MPa
T =  49.6 K

T3Lb
T =  33.5 K
M =  80.9 g/s

T3Ha

5HPa
T =  50.1 K

HX-05

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.7907

11

49.59

0.5009

5.000

K

W/C

K

K

W*

T-3

Power

Feed Temperature

Product Temperature

Feed Pressure

Product Pressure

Mass Flow

Molar Flow

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas Losses

7.225

50.10

33.46

19.00

4.372

81.07

1634

75.0

118.8

C4-500

3.617

0.2110

kW

K

K

bar

bar

g/s

Nm3/h(gas)

kJ/kg

g/s

g/s

ADJ-HX07

A

5HPb

T3Hc

HX-09

9HPa
T =  18.8 K

T4Lb
T =  18.7 K*
P =  4.39 bar*
M =  49.5 g/s*

T-5
T5La
T =   8.2 K
P =  8.00 bar

VLV-T5

T5Hb
T =  10.5 K
P = 19.23 bar
M = 232.7 g/s

Q-T5
E =   2.2 kW

T5_Loss
M =   0.3 g/s*11LPa

T =   8.1 K
T5Lb
T =   8.2 K*
P =  8.00 bar*

T-5

Power

Feed Temperature

Product Temperature

Feed Pressure

Product Pressure

Mass Flow

Molar Flow

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas Losses

2.250

10.46

8.198

19.23

8.000

232.7

4691

78.0

12.39

C3-400

4.977

0.3145

kW

K

K

bar

bar

g/s

Nm3/h(gas)

kJ/kg

g/s

g/s

HX-09

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.3613

36254

18.65

0.1900

37.00

K

W/C

K

K

W*

Dp 150 mbar

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX05

A

Q-Refrigeration

Power 4.10 kW

T-1
T1Ha

T1La
T = 143.8 K
P = 12.00 bar

VLV-T1
T1Hb
T = 166.6 K
P = 19.54 bar
M =  71.0 g/s*

Q-T1
E =   8.6 kW

T1_Loss
M =   0.2 g/s*

T1Lb
T = 143.8 K*
P = 12.00 bar*

T-1

Power

Feed Pressure

Product Pressure

Molar Flow

Mass Flow

Feed Temperature

Product Temperature

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas Losses

8.560

19.54

12.00

1431

71.00

166.6

143.8

77.5

155.6

C4-500

3.564

0.1717

kW

bar

bar

Nm3/h(gas)

g/s

K

K

kJ/kg

g/s

g/s

HX-02

4LPa

4MPa
T =  49.6 K

4HPa

HX-02

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

2.807

15302

142.4

1.4301

10.00

K

W/C

K

K

W*

ADJ-HX02

A

HX-03

T-2
T2Ha

T2La
T =  49.6 K
P =  4.31 bar

VLV-T2
T2Hb
T =  66.5 K
P = 11.83 bar
M =  70.8 g/s

Q-T2
E =   6.4 kW

T2_Loss
M =   0.2 g/s*

T2Lb
T =  49.6 K
P =  4.31 bar

HX-04

SET-1

S

3MPa

3LPa

3HPa

2MPa

2LPa
2HPaHX-03

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

1.971

88889

142.4

1.4301

51.00

K

W/C

K

K

W*

HX-04

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

1.302

24288

49.59

0.4935

20.00

K

W/C

K

K

W*

4HPb

T-2

Power

Feed Temperature

Product Temperature

Feed Pressure

Product Pressure

Mass Flow

Molar Flow

Adiabatic Efficiency

Adiabatic Fluid Head

ALAT Type

Bearing demand

Gas Losses

6.366

66.53

49.59

11.83

4.312

70.80

1427

77.0

116.8

C4-500

3.560

0.1654

kW

K

K

bar

bar

g/s

Nm3/h(gas)

kJ/kg

g/s

g/s

SET-6

S

ADJ-HX04

A

8HPc

T5Ha

4MPb

HX-08

8LPa

T4Ha

HX-08

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.5294

15957

33.46

0.3390

16.00

K

W/C

K

K

W*

HX-10

9LPaHX-10

LMTD

UA (Calculated)

Cold Pinch Temperature

Minimum Approach

Heat Leak

0.8182

15824

18.65

0.1900

16.00

K

W/C

K

K

W*

ADJ-HX12

A

8HPb

ADJ-HX08

A 8HPa

SET-5

S

SPRDSHT-TS

ADJ-2

A

PreDesign-T5

PRE
Turbine
Design

PreDesign-T4

PRE
Turbine
Design

SET-3

S

SPRDSHT-1

Dewar

PreDesign-T3

PRE
Turbine
Design

PreDesign-T2

PRE
Turbine
Design

PreDesign-T1

PRE
Turbine
Design

Refrigeration_Load

1

Liquefaction_Load

Q_Liq

2

PreDesignT6

PRE
Turbine
Design

7MPa

7MPb

8MPa

SET-7

S

SET-8

S


