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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.729e+004

450.0

0.2251

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.164e+004

78

19.67

8.850

433.8

63.94

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

Rhea-Design
Ex8_2.1.2-Sans_LN2
Version(12)

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

W_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

19.77

19.67

975.6

mbar

W*

bar

K

g/s

From_T06

19.67 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6184

0.1050

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.186e+005

0.4471

2.224e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.069e+005

400.0

1.000

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.676e+005

370.0

2.530

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.810e+005

2.050

350.0

50.00

130.0

45.00

45.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.428

5.498

5226

541.8

73

13.21

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.70

1.823e+005

234.1

205.2

1195

74

206.2

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.45

4.970

1.825e+005

128.0

99.00

1194

74

206.6

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.024e+005

65.81

44.25

885.8

78

148.3

bar

bar

W*

K

K

g/s

kJ/kg

Feed

245.5

323.1

22.00

g/s

K

bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.2

21.00

4067

2.028e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.5

4.825

886.5

2.024e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling

10.30

323.1

22.00

g/s

K

bar

HX-07

HX-08
T04

06-LPa

06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

S

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.64

19.07

4.993e+004

78

1007

63.55

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.113e+005

0.4471

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar
HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.968e+004

0.6000

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.142e+004

2.050

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.250e+005

150.0

1.059

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3700
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage

263.1 g/s

LHe
Storage

C_from+K_from

24.40 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s
S

A

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

S

A

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

S

A

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00

1.190

8.900

K

bar

g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

A

VLV_T01

200.0 mbar

LP_Piping

25.00

0.0000

703.0

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3085

mbar

W*

g/s

HP_piping

90.00

0.0000

4065

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

122.1 g/s

320.0

1.050

15.50

K

bar

g/s

3.000 bar

1.220 bar

00-MPd

A

To_bypass_LP/MP

26.61 g/s

W_vapor_from_storage

400.0 W*

Q-102

44.70 K

205.2 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3519

0.1002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

A

09-HPa

09-LPa

04-LPa 04-MPa

04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

899.6

3995

4894

kW

kW

kW

01-HPb

8.955 K

100.0 K

323.2 K

A

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Ads_80K

200.0

0.0000

20.09

65.79

2870

mbar

W*

bar

K

g/s

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr

37.50 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer

0.0000 g/s
From_buffer

0.0000 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

----------------------------

Balance

-----------------------------

Net to trucks

245.5

10.30

0.0000

44.83

263.1

37.50

0.0000

1.705e-013

255.8

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

Rising level from trucks and storage

Mass Flow 44.83 g/s

11-LPc

4.617

216.1

K

g/s

Vincent.Heloin
Text Box
200 kg x 24 during 168 hours 
-> 10.3 g/s

Vincent.Heloin
Text Box
230 + 6%
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.731e+004

450.0

0.2151

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.165e+004

78

19.79

8.915

430.6

64.46

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
CXXX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.80 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6180

0.1047

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.178e+005

0.4578

2.240e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.053e+005

400.0

1.028

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.651e+005

370.0

2.441

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.789e+005

2.002

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.428

5.498

5216

540.8

73

13.21

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.70

1.821e+005

235.5

206.4

1186

74

207.5

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.45

4.970

1.836e+005

129.7

100.3

1186

74

209.3

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.023e+005

66.66

44.83

873.5

78

150.2

bar

bar

W*

K

K

g/s

kJ/kg

Feed

245.5

323.1

22.00

g/s

K

bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.3

21.00

4036

2.013e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.6

4.825

897.4

2.050e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30

323.1
22.00

g/s

K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.85

19.22

4.999e+004

78

1001

64.04

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.108e+005

0.4653

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.955e+004

0.6116

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.088e+004

2.049

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.242e+005

150.0

1.063

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3700
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage
287.7 g/s

LHe
Storage

C_from+K_from
36.10 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00

1.190

0.0000

K

bar

g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

694.7

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3058

mbar

W*

g/s

HP_piping

90.00

0.0000

4033

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s
320.0

1.050

36.10

K

bar

g/s

3.000 bar

1.220 bar

00-MPd

A

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

45.27 K

206.4 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3512

0.1002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

910.6

3964

4874

kW

kW

kW

01-HPb

8.955 K

101.5 K

323.2 K

A

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

0.9993

1.000

1.001

1.000

0.9995

1.000

1.000

1.000

0.9999

0.9995

1.001

0.9992

0.9958

0.9998

0.9923

0.9972

0.9963

0.9982

1.012

0.9925 Ads_80K

200.0

0.0000

mbar

W*

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr

0.6000 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer

16.50 g/s
From_buffer

0.0000 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

0.0000

49.02

287.7

0.6000

16.50

8.740e-013

239.3

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks and storage

Mass Flow 49.02 g/s

11-LPc

4.618

215.7

K

g/s
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.744e+004

450.0

0.1844

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.148e+004

78

19.67

8.851

430.6

63.95

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
XXXX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.68 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6052

9.684e-002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.179e+005

0.4527

2.230e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.056e+005

400.0

1.031

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.647e+005

370.0

2.468

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.790e+005

2.011

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.338

5.485

5166

540.7

73

13.09

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.69

1.824e+005

235.1

206.0

1188

74

207.5

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.44

4.970

1.832e+005

129.3

100.0

1188

74

208.5

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.020e+005

66.31

44.60

875.5

78

149.4

bar

bar

W*

K

K

g/s

kJ/kg

Feed
245.5
323.1

22.00

g/s
K

bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.2

21.00

4023

2.007e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.6

4.825

880.8

2.012e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30

323.1
22.00

g/s

K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.68

19.10

4.967e+004

78

1001

63.64

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.109e+005

0.4634

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.955e+004

0.6133

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.096e+004

2.047

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.244e+005

150.0

1.053

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3590
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage
330.7 g/s

LHe
Storage

C_from+K_from
0.0000 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00

1.190
0.0000

K

bar
g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

695.6

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3062

mbar

W*

g/s

HP_piping

90.00

0.0000

4037

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s
320.0

1.050
0.0000

K

bar
g/s

3.000 bar

1.220 bar

00-MPd

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

45.02 K

206.0 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3442

9.594e-002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

893.8

3951

4845

kW

kW

kW

01-HPb

8.783 K

101.1 K

323.2 K

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

0.9974

1.000

1.000

1.000

0.9999

1.000

1.001

1.000

0.9995

1.000

1.001

1.000

0.9967

1.001

0.9921

0.9942

0.9927

0.9946

0.9937

0.9893

Ads_80K

200.0

0.0000

mbar

W*

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr

0.0000 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer
0.0000 g/s

From_buffer

18.60 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

18.60

56.29

330.7

0.0000

0.0000

9.095e-013

274.4

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks and storage

Mass Flow 56.29 g/s

11-LPc

4.626

209.3

K

g/s
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.661e+004

450.0

0.2643

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.158e+004

78

19.56

8.796

435.6

63.51

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
KXXX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.57 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6265

0.1110

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.188e+005

0.4569

2.186e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.071e+005

400.0

0.9331

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.698e+005

370.0

2.690

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.816e+005

2.101

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.502

5.507

5243

539.5

73

13.31

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.55

1.840e+005

230.5

201.4

1196

74

207.9

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.30

4.970

1.760e+005

124.6

96.68

1196

74

198.9

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.008e+005

64.74

43.54

885.5

78

145.9

bar

bar

W*

K

K

g/s

kJ/kg

Feed
245.5
323.1
22.00

g/s
K
bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.0

21.00

4055

2.021e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.4

4.825

884.6

2.019e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30
323.1
22.00

g/s
K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.45

18.95

4.974e+004

78

1011

63.09

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.116e+005

0.4191

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.976e+004

0.6184

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.154e+004

2.058

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.251e+005

150.0

1.034

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3800
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage
189.2 g/s

LHe
Storage

C_from+K_from
25.00 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00
1.190
25.00

K
bar
g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

712.4

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3090

mbar

W*

g/s

HP_piping

90.00

0.0000

4069

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s
320.0
1.050

0.0000

K
bar
g/s

3.000 bar

1.220 bar

00-MPd

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

44.04 K

201.4 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3566

0.1023

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

897.6

3982

4880

kW

kW

kW

01-HPb

9.094 K

97.47 K

323.2 K

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

1.005

1.000

1.000

0.9996

1.000

1.000

1.000

1.000

1.001

0.9998

0.9998

1.000

0.9936

1.000

0.9918

1.000

1.001

0.9985

0.9974

0.9966

Ads_80K

200.0

0.0000

mbar

W*

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr
104.4 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer
0.0000 g/s

From_buffer

5.600 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

5.600

32.21

189.2

104.4

0.0000

3.411e-013

261.4

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks and storage

Mass Flow 32.21 g/s

11-LPc

4.616

220.2

K

g/s
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.627e+004

450.0

0.2992

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.154e+004

78

19.61

8.819

433.6

63.69

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
CKXX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.61 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6370

0.1181

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.188e+005

0.4448

2.175e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.071e+005

400.0

0.9289

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.689e+005

370.0

2.680

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.820e+005

2.110

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.580

5.517

5275

538.3

73

13.42

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.61

1.833e+005

231.0

202.1

1201

74

206.3

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.36

4.970

1.778e+005

124.7

96.66

1201

74

200.1

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.012e+005

64.63

43.46

890.5

78

145.7

bar

bar

W*

K

K

g/s

kJ/kg

Feed
245.5
323.1
22.00

g/s
K
bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.1

21.00

4086

2.037e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.4

4.825

910.9

2.079e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30
323.1
22.00

g/s
K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.49

18.97

4.957e+004

78

1006

63.18

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.111e+005

0.4106

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.965e+004

0.6326

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.162e+004

2.034

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.254e+005

150.0

1.027

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3900
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage
146.2 g/s

LHe
Storage

C_from+K_from
61.10 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00
1.190
25.00

K
bar
g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

708.2

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3095

mbar

W*

g/s

HP_piping

90.00

0.0000

4071

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s
320.0
1.050
36.10

K
bar
g/s

3.000 bar

1.220 bar

00-MPd

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

43.95 K

202.1 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3621

0.1058

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

924.3

4013

4938

kW

kW

kW

01-HPb

9.247 K

97.43 K

323.2 K

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

1.001

1.000

1.000

1.001

0.9997

1.000

0.9996

1.000

1.000

1.001

1.000

0.9992

0.9989

0.9997

0.9966

0.9958

0.9978

0.9994

1.027

1.004

Ads_80K

200.0

0.0000

mbar

W*

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr
105.0 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer
29.50 g/s

From_buffer

0.0000 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

0.0000

24.90

146.2

105.0

29.50

7.674e-013

226.3

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks and storage

Mass Flow 24.90 g/s

11-LPc

4.610

225.3

K

g/s
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.512e+004

450.0

0.3182

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.126e+004

78

19.33

8.678

435.6

62.56

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
KKXX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.34 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

6432

0.1239

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.194e+005

0.4402

2.111e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.083e+005

400.0

0.8431

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.679e+005

370.0

3.007

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.838e+005

2.215

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.652

5.526

5272

533.9

73

13.53

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.44

1.853e+005

226.0

197.0

1209

74

207.1

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.19

4.970

1.697e+005

119.7

93.13

1209

74

189.8

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

9.933e+004

62.73

42.18

900.5

78

141.4

bar

bar

W*

K

K

g/s

kJ/kg

Feed

245.5

323.1

22.00

g/s

K

bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

320.8

21.00

4086

2.036e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.2

4.825

887.9

2.025e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30

323.1
22.00

g/s

K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.06

18.67

4.899e+004

78

1011

62.14

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.116e+005

0.3661

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.976e+004

0.6537

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.212e+004

2.031

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.260e+005

150.0

0.9751

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.4000
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage

46.03 g/s

LHe
Storage

C_from+K_from
50.00 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00

1.190

50.00

K

bar

g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

721.3

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3118

mbar

W*

g/s

HP_piping

90.00

0.0000

4092

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s

320.0

1.050

0.0000

K

bar

g/s

3.000 bar

1.220 bar

00-MPd

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

42.71 K

197.0 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

3661

0.1071

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

901.0

4013

4914

kW

kW

kW

01-HPb

9.385 K

93.66 K

323.2 K

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

0.9934

1.000

1.000

1.001

1.000

0.9999

1.000

1.000

0.9984

1.001

1.000

1.000

0.9948

0.9999

0.9932

0.9928

0.9944

0.9939

1.000

1.003

Ads_80K

200.0

0.0000

mbar

W*

11-LPb

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr
208.7 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer

8.900 g/s
From_buffer

0.0000 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

0.0000

7.832

46.03

208.7

8.900

1.455e-012

246.9

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks and storage

Mass Flow 7.832 g/s

11-LPc

4.610

228.4

K

g/s
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11-LPa

HX-10

LHe

09-LPe

09-LPd

T05HX-09

JT

From_T05

HX-09

UA

Heat Leak

Minimum Approach

dP HP

dP BP

9.803e+004

450.0

6.455e-002

5.000

0.0000

W/C

W*

K

mbar

mbar

T05

Feed Pressure

Product Pressure

Energy

Adiabatic Efficiency

Feed Temperature

Product Temperature

Mass Flow

dH isentropique

19.37

1.220

2.141e+004

78

19.51

8.770

433.6

63.30

bar

bar

W*

K

K

g/s

kJ/kg

W_dewar

300.0 W*

08-LPa

(12)
Rhea-Simulation
LLLX

00-LPb

From_Leaks+Bearings

00-LPc

Comp
LP/MP

00-HPa

ORS

Q_ORS

00-HPb

08-HPa

W_ads_20K

500.0 mbar

Ads_20K

200.0

-75.00

mbar

W*

From_T06

19.52 K

HX-10

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

4921

4.298e-002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

08-HPe

08-HPd

T06

10-HPa

W_T05

W_T06

08-HPc

HX-06

HX-05

T03

05-HPa

05-LPa 05-MPa

06-MPb

From_T03

W_T03To_T03

05-HPd

HX-01

HX-02

HX-03

HX-04

T01

T02

03-LPa

02-LPa

01-LPa

00-LPa

04-MPc

03-MPa

02-MPa

From_T01

00-HPf

01-HPa

00-HPg

02-HPa

03-HPa

From_T02

04-MPb

03-MPb

02-MPb

01-MPa

00-MPa

00-HPe

W_T02

W_T01

Comp
MP/HP

00-MPc
00-MPe

HX-06

UA (Calculated)

Minimum Approach

Exchanger Cold Duty

Heat Leak

dP HP

dP MP

dP BP

1.181e+005

0.4551

2.236e+005

200.0

70.00

15.00

15.00

W/C

K

W*

W*

mbar

mbar

mbar

HX-05

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

2.062e+005

400.0

1.044

30.00

5.000

5.000

W/C

W*

K

mbar

mbar

mbar

HX-01

UA (Calculated)

Heat Leak

Minimum Approach

dP turb

dP HP

dP MP

dP BP

3.642e+005

370.0

2.501

110.0

110.0

60.00

50.00

W/C

W*

K

mbar

mbar

mbar

mbar

HX-03

UA (Calculated)

Minimum Approach

Heat Leak

dP turb

dP HP

dP MP

dP BP

3.803e+005

2.030

350.0

50.00

130.0

45.00

40.00

W/C

K

W*

mbar

mbar

mbar

mbar

00-HPc

To_T01

To_T02

05-HPc

W_Ads_80K

05-HPe

To_T05

To_T06

T06

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Mass Flow

Adiabatic Efficiency

dH isentropique

19.35

3.000

7.159

5.458

5107

543.8

73

12.86

bar

bar

K

K

W*

g/s

kJ/kg

T01

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

20.10

12.72

1.821e+005

235.3

206.3

1191

74

206.6

bar

bar

W*

K

K

g/s

kJ/kg

T02

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

12.47

4.970

1.840e+005

129.2

99.90

1191

74

208.8

bar

bar

W*

K

K

g/s

kJ/kg

T03

Feed Pressure

Product Pressure

Energy

Feed Temperature

Product Temperature

Mass Flow

Adiabatic Efficiency

dH isentropique

19.68

4.990

1.022e+005

66.11

44.46

879.5

78

148.9

bar

bar

W*

K

K

g/s

kJ/kg

Feed

245.5

323.1

22.00

g/s

K

bar

Comp MP/HP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

4.825

321.2

21.00

4040

2.015e+004

bar

K

bar

g/s

ACT_m3/h

Comp LP/MP

Feed Pressure

Feed Temperature

Product Pressure

Mass Flow

Capacity

1.050

320.5

4.825

886.9

2.025e+004

bar

K

bar

g/s

ACT_m3/h

Feed_Pulling
10.30
323.1
22.00

g/s
K
bar

HX-07

HX-08
T04

06-LPa
06-HPa

07-HPa

07-HPc To_T04

From_T04

07-HPb

08-MPa

07-MPa07-LPa

06-MPa

06-MPc

W_T04

T04

Feed Pressure

Product Pressure

Feed Temperature

Product Temperature

Energy

Adiabatic Efficiency

Mass Flow

dH isentropique

19.59

5.000

28.52

18.99

4.957e+004

78

1005

63.25

bar

bar

K

K

W*

g/s

kJ/kg

HX-07

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

1.110e+005

0.4714

100.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-08

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

2.963e+004

0.6456

170.0

25.00

5.000

5.000

W/C

K

W*

mbar

mbar

mbar

HX-02

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP MP

dP BP

9.119e+004

2.054

70.00

25.00

10.00

10.00

W/C

K

W*

mbar

mbar

mbar

HX-04

UA (Calculated)

Heat Leak

Minimum Approach

dP HP

dP MP

dP BP

1.247e+005

150.0

1.062

30.00

10.00

10.00

W/C

W*

K

mbar

mbar

mbar

00-MPb

00-HPd

09-LPc

W_vapor_from_trucks

800.0 W*

Vapour Fraction 0.3640
C_from+K_from

LHe to
trucks
and
storage

LHe to trucks and storage
664.5 g/s

LHe
Storage

C_from+K_from
0.0000 g/s

10-MPa

Leak_T06

0.7400 g/s

Leak_T05

0.6300 g/s

Leak_T04

0.7400 g/s

VLV_T06

200.0 mbar

VLV_T05

200.0 mbar

VLV_T04

200.0 mbar

VLV_T03

200.0 mbar

Leak_T03

0.4900 g/s

VLV_T02

200.0 mbar

Leak_T02

0.5200 g/s

04-LPb

C_from_a

K_from_b

80.00

1.190

0.0000

K

bar

g/s

K_from_a
From
Trucks
80 K

W_trucks_80K

VLV_T01

200.0 mbar

LP_Piping

30.00

0.0000

702.1

mbar

W*

g/s

From
Trucks
300K

C_from_b

W_trucks_300K 0.0000 W*

MP_Piping

20.00

0.0000

3073

mbar

W*

g/s

HP_piping

90.00

0.0000

4054

mbar

W*

g/s

To_leaks+bearings

E-100

Leak_T01

0.5400 g/s

Gas_bearings

136.1 g/s

To_bypass_MP/HP

105.4 g/s
320.0

1.050

0.0000

K

bar

g/s

3.000 bar

1.220 bar

00-MPd

To_bypass_LP/MP

25.15 g/s

W_vapor_from_storage

400.0 W*

Q-102

44.88 K

206.3 K

11-MPa

HX-11

10-LPa

HX-11

UA (Calculated)

Minimum Approach

Heat Leak

dP HP

dP BP

2801

6.156e-002

25.00

10.00

0.0000

W/C

K

W*

mbar

mbar

A

09-HPa

09-LPa

04-LPa 04-MPa
04-HPa

Calcul
puissance
exergétique

P BP/MP

P MP/HP

P totale idéale

900.0

3968

4868

kW

kW

kW

01-HPb

8.078 K

101.0 K

323.2 K

Calcul
off-design

Calcul off-design

HX01

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 01 à 08

HX09

HX10

HX11

T01

T02

T03

T04

T05

T06

Comp BP/MP

Comp MP/HP

0.9934

1.000

1.001

1.000

1.000

0.9992

0.9995

1.000

0.9985

0.9996

0.9996

0.9999

0.9996

1.000

0.9951

0.9953

0.9951

0.9936

1.000

0.9934

Ads_80K

200.0

0.0000

mbar

W*

11-LPb_2

Calcul_Niveaux_Montants

C_Tr+K_Tr

C_Tr+K_Tr
0.0000 g/s

05-HPb

08-HPb

To_ads80K_regen

0.0000 g/s

To_Ads20K_regen

1.700 g/s

To_buffer

0.0000 g/s
From_buffer

18.25 g/s

Balance
Input/Output

Balance Input/Output

IN

Feed

Pulling

From buffer

Rising level

OUT

LHe

C_Tr+K_Tr

To buffer

------------------------------

Balance

-------------------------------

Net to trucks

245.5

10.30

18.25

113.1

664.5

0.0000

0.0000

-277.3

551.4

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

g/s

ADJ-HX11

A

ADJ-HX10

A

ADJ-HX09

A

ADJ-HX08

A

ADJ-HX07

A

ADJ-HX06

A

ADJ-HX05

A

ADJ-HX04

A

ADJ-T02

A

ADJ-HX03

A

ADJ-HX02

A

S

Rising level from trucks

113.1 g/s

11-LPc

4.703

156.0

K

g/s

11-LPb_1

LHe storage consumption

334.2 g/s

Storage decreasing level

56.88 g/s




