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APPENDIX - A: PERFORMANCE OF THERMO-COMPRESSORS

Motive Motive Discharg Suction | Suction Suction Entrai | Motive | Suction Dischar

steam e Compres to Area ge flow
pressure temp. pressure pressure | temp. sion ratio | motive | ratio nm;nt flow flow rate

(barg) (deg.C) (bara) (bara) (deg.C) ratio ratio (kg/hr) (kg/hr) (ke/hr)
10 350 2.0 1.0 215 2.00 0.09 10 0.70 560 440 1000
10 350 3.0 1.0 215 3.00 0.09 5 0.22 802 198 1000
10 350 3.0 2.0 215 1.50 0.18 10 1.50 379 621 1000
10 350 1.0 210 315 2,00 D8 9 0719 567 433 1000
20 380 , damdd) 1.0 265 2.00 0.05 25 1.00 466 534 1000
20 380 LURCEH I 265 3.64 0.0919SCT T 13D 744 256 1000
20 380 e 2.0 265 1.50 0.10 25 2.20 289 711 1000
20 380 2.0 265 260 0.10 10 0.70 561 439 1000
20 380 2.0 265 2.50 0.10 5 0.22 803 197 1000
20 380 6.0 2.0 265 3.00 0.10 5 0.23 796 204 1000
20 380 2.0 1.0 265 2.00 0.03 50 1.30 397 603 1000
30 410 3.0 1.0 285 3.00 0.03 25 0.50 631 369 1000
30 410 4.0 1.0 285 4.00 0.03 15 0.25 774 226 1000
30 410 4.0 1.0 285 5.00 0.03 10 0.10 895 105 1000
30 410 5.0 1.0 285 5.00 0.03 10 0.08 914 86 1000
30 410 3.0 2.0 285 1.50 0.06 50 3.00 226 774 1000
30 410 4.0 2.0 285 2.00 0.06 25 1.30 403 597 1000
30 410 5.0 2.0 285 2.50 0.06 15 0.80 523 477 1000
30 410 6.0 2.0 285 3.00 0.06 10 0.35 715 285 1000
30 410 4.0 3.0 285 1.33 0.10 50 5.00 152 848 1000
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Motive Motive Discharg Suction | Suction Suction Entrai | Motive | Suction Dischar

steam e Compres to Area ge flow
pressure temp. pressure pressure | - temp. sion ratio | motive | ratio nme.:nt flow flow rate

(barg) (deg.C) (bara) (bara) (deg.C) ratio ratio (kg/hr) (kg/hr) (ke/hr)
30 410 5.0 3.0 285 1.67 0.10 25 2.20 289 711 1000
30 410 6.0 3.0 285 2.00 0.10 10 0.70 561 439 1000
30 410 5.0 4.0 285 1.25 0.13 50 6.00 132 868 1000
30 410 6.0 4.0 285 1.50 0.13 25 3.00 233 767 1000
30 410 ' 5.0 285 1.20 0.16 100 2.20 294 706 1000
40 440 1.0 291 2.00 0.02 50 1.00 456 544 1000
40 440 10 29] 300 002 3 G40 677 323 1000
40 440 1) 291 4.00 0.0 23 (-30 736 264 1000
40 440 1.0 291 5.00 0.02 15 0.15 848 152 1000
40 440 10 291 600 0.02 10 0.07 923 77 1000
40 440 2.0 291 1.50 0.05 50 4.00 177 823 1000
40 440 . 2.0 291 2.00 0.05 25 1.00 462 538 1000
40 440 5.0 2.0 291 2.50 0.05 15 0.70 551 449 1000
40 440 6.0 2.0 291 3.00 0.05 10 0.40 682 318 1000
40 440 4.0 3.0 291 1.33 0.07 50 3.50 200 800 1000
40 440 5.0 3.0 291 1.67 0.07 25 1.50 369 631 1000
40 440 6.0 3.0 291 2.00 0.07 15 0.80 523 477 1000
40 440 5.0 4.0 291 1.25 0.10 50 5.00 151 849 1000
40 440 6.0 4.0 291 1.50 0.10 25 2.20 288 712 1000
40 440 6.0 5.0 291 1.20 0.12 50 6.00 130 870 1000
50 450 2.0 1.0 307 2.00 0.02 50 1.00 454 546 1000

72




Motive Motive Discharg Suction | Suction Suction Entrai | Motive | Suction Dischar
pressure i:;;‘? pre:sure pressure | temp. sci(())rrflrirt?z mot?ive grt?s nme':nt flow flow ger;]tzw

(barg) (deg.C) (bara) (bara) (deg.C) ratio ratio (kg/hr) (kg/hr) (ke/hr)
50 450 3.0 1.0 307 3.00 0.02 25 0.50 625 375 1000
50 450 4.0 1.0 307 4.00 0.02 25 0.40 675 325 1000
50 450 5.0 1.0 307 5.00 0.02 15 0.35 704 296 1000
50 450 6.0 1.0 307 6.00 0.02 10 0.07 922 78 1000
50 450 3Q R.0 307 1.50 0.0@ 50 2.00 299 701 1000
50 450 () 2 307 208 0:04 20 100 461 539 1000
50 450 2.0 307 2.50 0.04 25 0.70 550 450 1000
50 450 2.0 307 3.00 0.04 15 0.40 681 319 1000
50 450 4.0 3.0 307 1.33 0.06 50 3.00 225 775 1000
50 450 5.0 3.0 307 1.67 0.06 25 1.50 367 633 1000
50 450 6.0 3.0 307 2.00 0.06 25 1.40 383 617 1000
50 450 5.0 4.0 307 1.25 0.08 50 4.00 181 819 1000
50 450 6.0 4.0 307 1.50 0.08 25 1.50 371 629 1000
50 450 6.0 5.0 307 1.20 0.10 50 6.00 129 871 1000
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APPENDIX - B: PERFORMANCE OF STEAM TURBINES COMBINED WITH THERMO-COMPRESSORS

. m Power

Turbine | Process | Turbine Suction . Total Motive Sf;f)iv Entropy | Enthal ge(:l\Zfat

inlet steam outlet Cor_np re to Area Entral | - team flow of through of stea}m py of ed from

pressure | pressure | pressure SSION 1 otive | ratio nmgnt flow thermo- the at 'Furbme outlet the

(barg) (bara) (bara) ratio ratio ratio rate | compresso | . inlet steam | Lo
(kg/hr) | r (kg/hr) (ke/hr) (kJ/kg) | (kJ/kg) kW)
10 1.0 1.0 1.0 0.09 0.0 0.00 1000 0 1000 7.256 2637 64.9
10 2.0 1.0 2.0 0.09 10.0 0.70 1000 560 440 7.256 2637 28.5
10 2.0 1.0 0: 18 0:0 06.00 §9QQ 0 1006 7.256 2759 49.6
10 3.0 3.0 0.09 5.0 0.22 1000 802 198 7.256 2637 12.8
10 3.0 1.5 VLS 10.0 1.50 X000 319 ®.5] 7.256 2759 30.8
10 3.0 1.0, 0.27 0 000 1000 0 1000 7.256 2839 39.6
10 4.0 2.0 0.18 5.0 0.70 1000 567 433 7.256 2759 21.5
10 4.0 1.0 0.36 0.0 0.00 1000 0 1000 7.256 2901 31.9
20 1.0 1.0 0.05 0.0 0.00 1000 0 1000 7.038 2555 80.9
20 2.0 2.0 0.05 25.0 1.00 1000 466 534 7.038 2555 43.2
20 2.0 1.0 0.10 0.0 0.00 1000 0 1000 7.038 2671 66.4
20 3.0 3.0 0.05 10.0 | 0.30 1000 744 256 7.038 2555 20.7
20 3.0 1.5 0.10 25.0 2.20 1000 289 711 7.038 2671 47.2
20 3.0 1.0 0.14 0.0 0.00 1000 0 1000 7.038 2744 57.3
20 4.0 2.0 0.10 10.0 | 0.70 1000 561 439 7.038 2671 29.1
20 4.0 1.0 0.19 0.0 0.00 1000 0 1000 7.038 2799 50.4
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. Steam Power
Turbine | Process | Turbine Suction . Total Motive flow Entropy | Enthal generat
inlet steam outlet Corpp re to Area Entral | - team flow of through of steam | py of ed from
pressure | pressure | pressure SSION 1 otive | ratio nme?nt flow thermo- the at t‘urbme outlet the
(barg) (bara) (bara) ratio ratio ratio rate | compresso | . inlet steam | 4o
(kg/hr) | r (kg/hr) (ke/hr) (kJ/’kg) | (kJ/kg) kW)
30 2.0 2.0 0.03 50.0 1.30 1000 397 603 6.940 2519 55.3
30 2.0 1.0 0.06 0.0 0.00 1000 0 1000 6.940 2633 77.5
30 3.0 3.0 0.03 25.0 1 0.50 1000 631 369 6.940 2519 33.9
30 3.0 1.5 0.06 50.0 3.00 1000 226 774 6.940 2633 60.0
30 3.0 1.0 § 0 §.0 0,00 1000 () 1000 6.940 2338 114.4
30 4.0 4.0 0,03 1.0, Q.25 1009 174 226 6.940 2519 20.8
30 4.0 2.0 0.06 25.0 i ko) 1000 403 597 6.940 2633 46.3
30 4.0 1.3 OV10 500 500 1000 152 848 6.940 2338 58.3
30 4.0 1.0 0.13 0.0 0.00 1000 0 1000 6.940 2757 62.0
30 5.0 5.0 0.03 10.0 | 0.08 1000 914 86 6.940 2519 7.9
30 5.0 2.5 0.06 15.0 | 0.80 1000 523 477 6.940 2633 37.0
30 5.0 1.7 0.10 25.0 | 2.20 1000 289 711 6.940 2338 48.8
30 5.0 1.3 0.13 50.0 | 6.00 1000 132 868 6.940 2757 53.8
30 5.0 1.0 0.16 0.0 0.00 1000 0 1000 6.940 2800 56.6
30 6.0 3.0 0.06 10.0 | 0.35 1000 715 285 6.940 2633 22.1
30 6.0 2.0 0.10 10.0 | 0.70 1000 561 439 6.940 2338 30.0
30 6.0 1.5 0.13 25.0 3.00 1000 233 767 6.940 2757 47.6
30 6.0 1.2 0.16 100.0 | 2.20 1000 294 706 6.940 2800 49.0
30 6.0 1.0 0.19 0.0 0.00 1000 0 1000 6.940 2837 52.0
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. Steam Power
Turbine | Process | Turbine Suction . Total Motive flow Entropy | Enthal generat
inlet steam outlet Corpp re to Area Entral | - team flow of through of steam | py of ed from
pressure | pressure | pressure SSION 1 otive | ratio nme?nt flow thermo- the at t‘urbme outlet the
(barg) (bara) (bara) ratio ratio ratio rate | compresso | . inlet steam | 4o
(kg/hr) | r (kg/hr) (ke/hr) (kJ/’kg) | (kJ/kg) kW)
40 2.0 1.0 2.0 0.02 50.0 1.00 1000 456 544 6.893 2501 54.8
40 2.0 2.0 1.0 0.05 0.0 0.00 1000 0 1000 6.893 2614 86.6
40 3.0 1.0 3.0 0.02 25.0 | 0.40 1000 677 323 6.893 2501 32.6
40 3.0 2.0 1.5 0.05 50.0 4.00 1000 177 823 6.893 2614 71.3
40 3.0 3.@s= 1.0 0.07, 0,0 0.00 £Q0Q () 1900, 6.893 2685 77.8
40 4.0 105 4.0 0.02 25.0 0.30 1000 736 264 6.893 2501 26.6
40 4.0 | 2.0 9] {0 25.0 Q0 000 262 388 6.893 2614 46.6
40 4.0 1.3 0.07 50.0 3.50 1000 200 800 6.893 2685 62.2
40 4.0 1.0 0Y10 0.0 000 1000 0 1000 6.893 2737 71.3
40 5.0 5.0 0.02 15.0 0.15 1000 848 152 6.893 2501 15.3
40 5.0 2.5 0.05 15.0 | 0.70 1000 551 449 6.893 2614 38.9
40 5.0 1.7 0.07 25.0 1.50 1000 369 631 6.893 2685 49.1
40 5.0 1.3 0.10 50.0 | 5.00 1000 151 849 6.893 2737 60.5
40 5.0 1.0 0.12 0.0 0.00 1000 0 1000 6.893 2779 66.0
40 6.0 6.0 0.02 10.0 | 0.07 1000 923 77 6.893 2501 7.8
40 6.0 3.0 0.05 10.0 | 0.40 1000 682 318 6.893 2614 27.5
40 6.0 2.0 0.07 15.0 | 0.80 1000 523 477 6.893 2685 37.1
40 6.0 1.5 0.10 25.0 2.20 1000 288 712 6.893 2737 50.7
40 6.0 1.2 0.12 50.0 | 6.00 1000 130 870 6.893 2779 57.4
40 6.0 1.0 0.15 0.0 0.00 1000 0 1000 6.893 2816 61.4
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. Steam Power

Turbine | Process | Turbine Suction . Total Motive flow Entropy | Enthal generat

inlet steam outlet Corpp re to Area Entral | - team flow of through of steam | py of ed from

pressure | pressure | pressure SSION 1 otive | ratio nme?nt flow thermo- the at t‘urbme outlet the

(barg) (bara) (bara) ratio ratio ratio rate | compresso | . inlet steam | 4o
(kg/hr) | r (kg/hr) (ke/hr) (kJ/’kg) | (kJ/kg) kW)
50 2.0 1.0 2.0 0.02 50.0 1.00 1000 454 546 6.810 2470 57.7
50 2.0 2.0 1.0 0.04 0.0 0.00 1000 0 1000 6.810 2582 91.8
50 3.0 1.0 3.0 0.02 25.0 | 0.50 1000 625 375 6.810 2470 39.7
50 3.0 2.0 1.5 0.04 50.0 2.00 1000 299 701 6.810 2582 64.3
50 3.0 3.@ 1.0 0.06, 0,0 0.00 £Q0Q () 1900, 6.810 2651 83.1
50 4.0 105 4.0 0.02 25.0 0.40 1000 675 325 6.810 2470 34.3
50 4.0 | 2.0 9 {1} 25.0 Q0 000 AG1 $389 6.810 2582 49.5
50 4.0 1.3 0.06 50.0 3.00, 1000 225 775 6.810 2651 64.4
50 4.0 1.0 0Y08 0:0 0:00 1000 0 1000 6.810 2702 76.8
50 5.0 5.0 0.02 15.0 0.35 1000 704 296 6.810 2470 31.3
50 5.0 2.5 0.04 25.0 | 0.70 1000 550 450 6.810 2582 41.3
50 5.0 1.7 0.06 25.0 1.50 1000 367 633 6.810 2651 52.6
50 5.0 1.3 0.08 50.0 | 4.00 1000 181 819 6.810 2702 62.8
50 5.0 1.0 0.10 0.0 0.00 1000 0 1000 6.810 2744 71.5

50 6.0 6.0 0.02 10.0 | 0.07 1000 922 78 6.810 2470 8.2

50 6.0 3.0 0.04 15.0 | 0.40 1000 681 319 6.810 2582 29.3
50 6.0 2.0 0.06 25.0 1.40 1000 383 617 6.810 2651 51.3
50 6.0 1.5 0.08 25.0 1.50 1000 371 629 6.810 2702 48.3
50 6.0 1.2 0.10 50.0 | 6.00 1000 129 871 6.810 2744 62.3
50 6.0 1.0 0.12 0.0 0.00 1000 0 1000 6.810 2778 67.3
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APPENDIX - C: DETAILS OF RETROFITTING STEAM PRV WITH A BACK

PRESSURE TURBINE
—_ = 1 bara exhaust pressure
< < - 2
en R} 7)) — o)
z S 15€ | 5| 82 |gss. | 28 =5 |
< o 2 2~ =~ 5= < 3 =} o R 9]
.-E = — E g QQ L =9 o = o = -
= g |£€EX > % 2AeED|l o8| 2o VR
m 20 -t A = =) 55 8=| 885 <= cLeR | 8%
S 2 |2 En| & ST |ELER| 8 &R SEQ |8 &
8 m |SoET| O | gg |8E83| EE8 | 252 |82
«n g | 382 5 SEE -85 | 287 | E¢ 5
L § |*= g 5 =2 | 3838 5 = Z 3 =
= — ) O O o = oS — QO
= Z gl 2a TG 3z 8 2 |
1000 | 66.8 64.8 13.8 56.2 10.6 110,850 443
3156 (10
barg @ 2000 | 133.6 | 129.6 27.5 112.4 21.2 221,700 443
350
deg.C) 3000 | 2004 | 1944 41.3 168.5 31.8 332,550 443
4000 | 267.1 |259.2 55.0 224.7 42.4 443,400 443
1000 | 67.8 80.8 17.2 56.2 11.6 147,800 337
3202(20 |, 35 ' 34.3 2. 239 ¢
barg @ _005)_ 135.6 | 161.6 34.3 112.4 23.2 295,600 337
380deg 6] "2 7 YA) 7 g 5 A Q 1/
0 30%% 2034, | 2424 1.5 168.5 34.8 443,400 337
408875 27 12 v[82BiD MG 224.7 46.5 591,200 | 4 5
1000 | 689 91.8 19.5 56.2 12.7 147,800 276
3253 (30
barg @ 2000 | 137.8 | 183.6 39.0 112.4 25.5 295,600 276
410
deg.C) 3000 | 206.8 |275.4 58.5 168.5 38.2 443,400 276
4000 | 275.7 | 367.2 78.0 224.7 51.0 591,200 )76
1000 | 70.1 | 100.8 214 56.2 13.9 147,800 750
3307 (40
barg @ 2000 | 140.2 | 201.6 42.8 1124 27.9 295,600 750
440 deg.
0 3000 | 210.3 | 302.4 64.2 168.5 41.8 443,400 750
4000 | 280.4 | 403.2 85.6 224.7 55.7 591,200 750
1000 | 703 | 105.8 22.5 56.2 14.1 184,750 730
3316 (50
barg @ 2000 | 140.6 | 211.6 44.9 1124 28.3 369,500 730
450 deg.
0 3000 | 2109 |317.4 67.4 168.5 42.4 554,250 730
4000 | 281.2 | 4232 89.8 224.7 56.5 739,000 530
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2 bara exhaust pressure

B "
£ = |25 z | 2£ |E8x= | EE8 S 3 e
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z S|2c | 3| 55|3i§ |28 | g | £%
- & ° e | 28|25 |35 =2
A R G0 80 < £ %
1000 66.8 49.6 10.5 56.9 9.9 73,900 15.24
3156 (10
barg @ 2000 133.6 99.2 21.1 113.7 19.8 147,800 15.24
350
deg.C) 3000 | 2004 | 148.8 | 31.6 170.6 29.8 221,700 15.24
4000 | 267.1 1984 | 42.1 227.5 39.7 295,600 15.24
1000 67.8 66.4 14.1 56.9 10.9 110,850 4.42
3202(20

barg @ 2000 | 1356 | 132.8 | 28.2 113.7 219 221,700 4.42

380 deg.
o F 3000 | 2034|1992 423 | 1706 | 328 | 332550 | ,,,
2712 |2 22 43
4000 | 2712 12656 | S64 | 2275 | 437 | 43400 | 4
(A8 ) 639 | e Fihic Toieses 86.9 2diors 110850 | 4.0
3253 (30 | i 1 24 79
bare @ | 20007 1378V SER RS 137 |24 | 21700 |
410
degC) | 3000 | 2068 | 2322 493 | 1706 | 362 | 332550 | 5,
4000 | 2757 3096 | 657 | 227.5 | 482 | 443400 | .o
1000 | 70.1 | 876 | 186 | 569 132 | 147800 | 5,9
3307 (40
barg @ | 2000 | 1402 |1752| 372 | 137 | 265 | 295600 |
440 deg.
o F 3000 | 2103|2628 | 558 | 1706 | 397 | 443400 | 5,
4000 | 2804 |350.4 | 744 | 2275 | 530 | 591200 | 5,4
1000 | 703 | 918 | 195 | 569 134 | 147800 | 5
3316 (50

barg @ 2000 | 140.6 | 183.6 | 39.0 113.7 26.9 295,600 3.09

#30deg. | 3000 | 2109 | 2754 | 585 | 1706 | 403 | 443400

C) 3.09

4000 | 281.2 |367.2 | 78.0 227.5 53.8 591,200

3.09
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3 bara exhaust pressure

~ 8
2 - g
iy < g
24 B g
=] - ) E O TN = o) S O =
= | 2|2 |2 z5|248 |52 |£8 |
—~ »nn O ~ - = e -
@ | 2| Sz | 5 |ES|558E %28 8| B2
g = 58 £ | £Z|c<2q/ &0 | SEv | €8
O g =5 3 o O Sggm = =N STED 22
b4 - = =5 = o D g 9 D = B ~ o~
5 | 2|8 5 |§5(scg |28 |28 | =2
= 7 s 2 |35 |2g22 |55 | 23 =
& = ERT A <E v Z
1000 | 66.8 | 39.6 | 8.4 57.3 9.5 73900 | g5y
3156 (10
barg @ | 2000 | 1336 | 792 | 168 | 1146 190 | 147800 | gy
350
degCy | 3000 | 2004 | 1188 | 252 | 1719 285 | 21700 | ooy
4000 | 267.1 | 1584 | 33.6 | 229.1 380 | 295600 | oy
1000 | 67.8 | 572 | 12.1 57.3 105 | 110850 | ¢ .q
3202020 | - al asn ’) 2
barg @ _0(19 135.6 | 114.4 | 243 114.6 210 | 221700 | g0
380 deg. | , mdb oo & .
0 "0@% 2034, | 171.6.F 364 171.9 315332550 | oo
408895 27 v wR2BIB [nus.6ic|1k229.1 421 | 443400 | oo
1000 | 689 | 68.6 | 14.6 573 16 | 110850 | , g
3253 (30
barg @ | 2000 | 1378 | 1372 201 114.6 233 | 221,700 |, o
410
deg.Cy | 3000 | 2068 | 2058 | 437 | 1719 349 | 332550 | o
4000 | 275.7 | 2744 | 583 | 229.1 46.6 | 443400 |, o
1000 | 70.1 | 778 | 165 57.3 128 | 110850 | 5.0
3307 (40
barg @ | 2000 | 1402|1556 330 | 1146 257 | 221700 | 4.9
440 deg.
o) | 3000 | 2103|2334 496 | 1719 385 | 332550 | 5.9
4000 | 2804 |3112| 66.1 | 229.1 1.3 | 443400 | 4o
1000 | 703 | 832 | 17.7 573 130 | 147800 | , .,
3316 (50
bare o | 2000 | 1406 | 166.4| 353 | 1146 261 | 295600 | , o,
450 deg.
o) | 3000 | 2109|2496 | 530 | 1719 3.1 | 443400 |,
4000 | 2812 |332.8| 70.7 | 229.1 521 | 591,200 | o,
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—_ e 4 bara exhaust pressure
X = 0
E s |#2-| 2 | E£|E8= |28 |s=3 %
e=| = R ) 2A |8 2o SR °c 2 )
Lﬁ o0 [ £ & & = Cw |2 aEqn o502 @ S I
< > |2 2axn| B ED |58l 82| §eA z 2
£ 2 |8535| & | £2|2€2a| 88|38 &2
8 E |28 &8 = B 258w 3 L2 | BED Lz
7 £ | 832 H SE |8=2E2 E82 =58~ 2.2
5} g |& o 5 S5 |5 S8 | E¢ Z g A g
= 3 % S |55 |2e<= |ES | £3 “
a R <& @
1000 66.8 31.8 6.8 57.6 9.2 73,900 (3.8)
3156 (10
barg @ 2000 | 133.6 63.6 13.5 115.1 18.4 147,800 (3.8)
350
deg.C) 3000 | 200.4 954 20.3 172.7 27.6 221,700 (3.8)
4000 | 267.1 | 127.2| 27.0 230.3 36.9 295,600 (3.8)
1000 67.8 504 10.7 57.6 10.2 73,900 197
3202(20
barg @ 2000 | 1356 | 100.8 | 214 115.1 20.5 147,800 19.7
380 deg. I 5| 2n 5 R .
) 3()(,},(.), 203.4 151.2 | 32.1 172.7 30,7 221,700 197
46 g3 27121 ejc20b.611C 428 2803 40.9 295,600 197
100077 689 | 620 13571 57.6 114 | 110850 | .
3253 (30
barg @ 2000 | 137.8 | 1240 | 263 115.1 22.7 221,700 77
410
deg.C) 3000 | 206.8 | 186.0 | 39.5 172.7 34.1 332,550 77
4000 | 275.7 | 248.0 | 52.7 230.3 454 443,400 77
1000 70.1 71.2 15.1 57.6 12.5 147,800 79
3307 (40
barg @ 2000 | 140.2 | 1424 | 30.2 115.1 25.1 295,600 79
44%()leg' 3000 | 2103 | 213.6 | 453 172.7 37.6 443,400 79
4000 | 280.4 | 284.8 | 60.5 230.3 50.2 591,200 79
1000 70.3 76.8 16.3 57.6 12.7 110,850 39
3316 (50
bare @ 2000 | 140.6 | 153.6 | 32.6 115.1 25.5 221,700 39
45%()leg' 3000 | 2109 | 2304 | 48.9 172.7 38.2 332,550 39
4000 | 281.2 | 307.2 | 652 230.3 51.0 443,400 39
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%0 s g 5 bara exhaust pressure
z | £ | %
2 | g | 83| 2|82 |et Z5 | L& 2
_— = — = .= Q S
E | 2| e8| 2 |85(388 |55 |52 | &
= 2 s - = Sy |2 aE o850 o & _ iy
= e | 2| B | E=2|s585 855|822 &%
E E | 53 | 5 | &z |cSEal220|S52| 2§
g €5 | § | 58 |z2582 52|88 =2
3 g - B S22 |38 Ep|l 3R |=28% a
2 3 & ) E2 |23 88| ¢S 5
z | 5|3 | 221282 |52 |z§ | T
= ) ) — 9
= £ SRR Z2< z &
1000 | 66.8 | 256 | 54 578 9.0 36,950 13
3156 (10
bars @ 2000 | 1336 | 512 | 10.9 115.6 180 | 73.900 13
350
deg.C) | 3000 | 2004 | 7638 | 163 173.4 270 | 110850 | | 5
4000 | 267.1 | 1024 | 21.7 231.2 360 | 147.800 | o
1000 | 67.8 | 446 | 95 578 100 | 73900 | (1,
3202(20
barg @ 2000 | 1356 | 89.2 | 18.9 115.6 200 | 147800 | ;0
380 deg ) o) 2/ o) 5l
o mQQ, 2034 | 1338 | 284 173.4 300 1221700 | (g 0
ABOEE O 711D C N1 4 7C
{43 27 Rl cCiAic TR BID 40001]$295.600 | 17 0
é -— a2 E Q 2y y g Q Q&
10067 68.9 ¥ 5667 12:6 57.8 11.1 110,850 | s g
3253 (30
bare @ 2000 | 137.8 | 1132 | 24.0 115.6 223 221700 | s g
410
deg.C) | 3000 | 2068 | 1698 | 360 173.4 334332550 | s,
4000 | 275.7 | 2264 | 48.1 231.2 44.5 | 443400 | <
1000 | 70.1 | 66.0 | 14.0 578 123 | 110,850 03
330740 1 5600 | 1402 | 132.0| 28.0 115.6 246 | 221,700
barg @ 8.3
440C‘)1€g' 3000 | 2103 | 198.0 | 42.0 173.4 37.0 | 332,550 03
4000 | 2804 |2640| 560 | 2312 493 | 443,400 03
1000 | 703 | 714 | 152 578 125 | 110,850 53
3316 30 | 5600 | 1406 | 142.8 | 303 115.6 25.0 | 221,700
barg @ 5.3
450C‘)1€g' 3000 | 2109 |2142 | 455 173.4 37.6 | 332,550 53
4000 | 281.2 |285.6| 60.6 231.2 50.1 | 443,400 53
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6 bara exhaust pressure

_ ke
& = g
— < g
2 B £ o
& | 3| 85| 2 |sclez. |25 = | 2
— = ) E =S = kS < =
s | 2| 8|2 |z3 0568 |53 |§¢ | &
~ 7 en ~ - em -
2 | 2| 23| 3 | =5 |f58E 228 |24 %2
= | 2| ZE| B |23 |88:5 585 555 2B
3 < 5 3 s C |2E8L2 852 | BER z 2
a g - &5 = = 8 2 =52 = S ) = B ~ o
5 | & | 8 5 |55 |3fF |28 |Z¢ 2
= — 25 |5 2= L= ﬁ 3 &
= E S |28 |=§ 28 3 2
1000 | 668 | 200 | 42 58.0 8.8 36950 | o)
3156 (10
barg @ | 2000 | 1336 | 400 | 85 115.9 176 | 73.900 | ;o
350
deg.Cy | 3000 | 2004 | 600 | 127 173.9 264 | 110850 | | o
4000 | 267.1 | 80.0 | 17.0 | 2319 353 | 147.800 | |
1000 | 678 | 398 | 84 58.0 9.8 73900 | g
3202(20
barg @ | 2000 | 1356 | 79.6 | 169 115.9 19.7 | 147.800 | oo
380 deg. 203 .2 9./ o 3.C 7C o))
o zoop_i 203.4 | 1194 | 253 173.9 205 | 221700 | oo
A& P 1Bl cCi9Ric Tifesps BIDiskerAdBon 295,600 | 4o
T B ! 4 _ -
10067 68.9 V| "V52.67 112 58.0 1.0 | 110,850 | -
3253 (30
bar @ | 2000 | 1378 | 1052 | 223 115.9 219 | 221,700 | (o -
410
deg.C) | 3000 | 2068 | 157.8 | 33.5 173.9 329 | 332,550 | (5
4000 | 275.7 | 2104 | 447 | 2319 438 | 443400 | o
1000 | 70.1 | 62.0 | 132 58.0 121 | 110850 | 5.
3307 (40
barg @ | 2000 | 1402 | 1240|263 115.9 243 | 221,700 | |5 5
440deg | 5000 | 2103 | 186.0 | 39.5 173.9 36.4 | 332,550
O 13.7
4000 | 2804 |248.0| 527 | 2319 486 | 443400 | 5.
1000 | 703 | 672 | 143 58.0 123 | 110850 |
331650 | 9600 | 1406 | 1344 | 285 115.9 247 | 221,700
barg @ 7.3
45%‘)1"% 3000 | 2109 |201.6| 42.8 173.9 370 | 332550 |,
4000 | 2812 [268.8 | 57.1 | 2319 49.4 | 443400 |
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APPENDIX - D: PERFORMANCE DATA OF THERMO-
COMPRESSORS AVAILABLE IN THE MARKET

Transvac Thermocompressor Data Sheet
v1.0
1 |Client : Hayecark PLC Client Project Ref :
2 |Clients Ref - 40 Barg Motive Plant Location :
3 [Tranzsvac Ref: Q19299R1 Equip. ltem No. :
4 |Description : Size 5 Steam Jet Thermocompressor MNo. OFF - 1
5 |Unit Ref SJT125CNMAFD Operation : Continuous
& |Drawing No. : Serial Mo. -
7 |Unit Body Size - 5
& |MOTIVE CONDITIONS MATERIALS OF CONSTRUCTION
9 |Pressure (bar g} 40.00 Main Body Chrome Molybdenum P11
10 |Temperature (*C) 450.0 Mozzle Chrome Molybdenum F11
11 |Flowrate (kg/hr) 3439 Diffuser Chrome Molybdenum F11
12 Flanges Chrome Molybdenum F11
13 JSUCTION CONDITIONS Gaskets Transvac to select
14 |Pressure (bar g) 1.5 Bolts Carbon Steel (if applicable)
15 |Temperature (*C) 200 MNameplate Stainless Steel
16 |Flowrate (kg/hr) 1561
17 MECHANICAL DESIGHN Motive Suction ! Discharge
18 |DISCHARGE CONDITIONS Side Side
19 |Pressure (bar g) 5.00 Max.Design Pressure 42 7 (bar g)
20 |Temperature (*C}) 359.3 Max. Design Temperature 485 465 {°C}
21 |Flowrate (kgihr) S000 Internal Comosion Allowance 1.5 1.5 {mm}
| 22 | Mechanical Design Code ASME B31.3
| 23 | Welding Standard ASME X
| 24 |DIFFUSER IS SONIC Extermnal Surface Finish High Temp. Silicone Aluminium
25 eight E— -
26
27 |DIMENSICH S s COMNECRON DEFRILS Side Rat
28| A - 215 moiE@TPAN 5 2 LB
29 B - 250 mi 3
30 C - 1040 mai 5
31 D - 1290 mimF== EB & =
| 32 |DRAWING
| 23 | .
[ 24 | -
25 .
i | HAMEFLATE [
s A T} =
_— 1
39 HOZZLE — DIFFURER
| 40 |
| 41 |
42
43 |[NOTE: Confirmed dimensions to be issued shortly after order placement
0 Jlzsued for Quotation Purposes Only RH 11/03/2013
Rev Description By Date Checked Date
Transvac Systems Limited
Maonsal House, Bramble Way, Alfreton, Derbyshire, DESS 4RH
Tel: +44 (0) 1773 831100 Fax: +44 (0) 1773 831123
E-mail: sales@transvac.co.uk Web: www_transvac.co.uk
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Transvac Thermocompressor Data Sheet

vi1.0
1 |Client : Haycarb PLC Client Project Ref :
2 |Client's Ref : 10 Barg Meotive Plant Location :
3 |Transvac Ref: 215299R1 Equip. ltem No. :
4 |Description : Size 5 Steam Jet Thermocompressor Mo. OFF - 1
5 |Unit Ref: SJT125CS4F0 Operation : Continuous
6 |Drawing Mo. : Serial Mo. -
7 |Unit Body Size - g
8 |MOTIVE COMDITIONS MATERIALS OF CONSTRUCTION
9 |Pressure {lxar g) 10.00 Main Body Carbon Stesl
10 |Temperature ("C) 350.0 Mozzle Stainless Stesl
11 |Flowrate {kgfhr) 3648 Diffuser Carbon Steel
12 Flanges Carbon Steel
13 |SUCTION CONDITIONS Gaskets Transvac to select
14 |Pressure (bar g) 1 Bolts Carbon Steel (if applicable)
15 |Temperature (*C} 200 MNameplate Stainleas Steel
16 |Flowrate (ka/hr) 1352
17 MECHAMNICAL DESIGHN Motive Suction / Discharge
18 |DISCHARGE COMDITIONS Side Side
19 |Pressure (bar g) 3.00 Max Design Pressure 20 7 (bar g}
20 |Temperaturs (°C) 305.8 Max. Design Temperature 365 369 {°C)
21 |Flowrate (ka/hr) 5000 Intermal Comrosion Allowance 1.5 1.5 {mm}
2 Mechanical Design Code ASME B31.3
23 Welding Standard ASME IX
| 24 |DIFFUSER IS SONIC External Surface Finish High Temp. Silicone Aluminium
| 25 | Weight TBC (ka)
26
27 |DIMENSIONS CONMNECTION DETAILS Size Rating
28 A - 305 mm Motive Steam (4) 4 300LB
29 B -: 3]
| c-2somyg, 3|
k)l O - Mg
| 32 [DRAWINC g '?; !
a3 fv'?
| 34 | e
2 | %
| 36 |
=2 J = ——: ‘l[! =
| 39 | = —— ., Ir h
| 40 | MoELE T e e
| 41 |
42
43 |[NOTE: Confirmed dimensions to be issued shortly after order placement
0 |lssued for Quotation Purposes Only RH 05/04/2013
Rewv Diescription By Drate Checked | Date

Transvac Systems Limited

Monsal House, Bramble Way, Alfreton, Derbyshire, DE5S 4RH

Tel: +44 (0) 1773 831100

E-mail: sales@transvac.co.uk

Fax: +44 (0) 1773 831123

Web: www transvac.co.uk
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Transvac Thermocompressor Data Sheet

vi1.0
1 |Client : Haycark PLC Client Project Ref :
2 |Client's Ref - Plant Location :
3 |Transvac Ref: Q19299R0 Equip. ltem No. :
4 |Description : Size 8 Steam Jet Thermocompressor Mo. OFF - 1
5 |Unit Ref : SJT200CS4F0 Operation : Continuous
6 |Drawing No. : Serial No._ -
7 |Unit Body Size - 5]
g |MOTIVE CONDITIONS MATERIALS OF CONSTRUCTION
3 |Pressure (kar g} 10.00 Main Body Carbon Steel
10 |Temperature °C) 280.0 Nozzle Stainless Steel
11 |Flowrate (kathr) 1880 Diffuser Carbon Steel
12 Flanges Carbon Steel
13 |SUCTION CONDITIONS Gaskets Transvac to select
14 |Pressure {bar g) 1 Bolts Carbon Steel (if applicable)
15 |Temperature {(*C) 200 Nameplate Stainless Steel
16 |Flowrate (kg/hr) 3120
17 MECHAMICAL DESIGN Motive Suction / Discharge
18 |DISCHARGE CONDITIONS Side Side
19 |Pressure ({bar gl 1.50 Max.Design Pressure 12 ] (bar g)
20 |Temperature {(*C) 226.3 Max. Design Temperature 300 300 {*C)
21 |Flowrate {kgihr) 5000 Internal Comrosion Allowance 1.5 1.5 {rmm}
| 22 | Mechanical Design Code ASME B31.3
| 23 | Welding Standard ASME IX
| 24 |DIFFUSER IS SUBSONIC External Surface Finish High Temp. Silicone Aluminium
| 25 | Weight TBC (kg)
26
27 |DIMENSIONS COMNECTION DETAILS | Size | Rating
] a-3 [ | 5 |
29 B -3 iy T P L AR B LB
30 C-1 e & Shebmdil - 3 T _B
31 D - 2100/ . A I R JasME 515 6.5p.C
| 32 |DRAWING R
| 33 | Do
[ | %
ﬁ ¥
| 27 | Al : [ B
| 36 | - =~ 1
| 39 |
| 40 |
| 41 |
42
43 |NOTE: Confirmed dimensions to be issued shortly after order placement
0 |lzsued for Quotation Purposes Onlky RH 02/04/2013
Rev Descriplion By Date Checked | Date

Transvac Systems Limited
Monsal House, Bramble Way, Alfreton, Derbyshire, DES5 4RH
Tel: +44 (0) 1773 831100 Fax: +44 (0) 1773 831123

E-mail: sales@transvac.co_uk Web: www transvac co.uk
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KADANT JOHNSON

Thermocompressor Sizing Calculations

Version 0.5.130

Customer: Haycarb

Location: India

Reference: E4712

Prepared by: RMW

Date:17/09/2013

INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 10 1 4 280 121 161 1000
OUTPUT DATA
Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage percentage  temperature sound level
kg/hr mm mm % % °C dBA
Set #1 839. NA NA 100 100 248.2 92
Thermocompressor Size: 3. Type: Standard
Comments: condition 1
180
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i 100 = 3
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& / —CH5,
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0
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KADANT JOHNSON

Thermocompressor Sizing Calculations
Version 0.5.130

Customer: Haycarb

Location: India Prepared by: RMW
Reference: E4712 Date:17/09/2013
INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 10 1 4 280 121 332 2000

OUTPUT DATA

Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage percentage temperature  sound level
kg/hr mm mm % % °C dBA

Set #1 1668. NA NA 100 100 247.6 97

Thermocompressor Size: 4.  Type: Standard

Comments: condition 2
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KADANT JOHNSON

Thermocompressor Sizing Calculations
Version 0.5.130

Customer: Haycarb

Location: India

Prepared by: RMW

Reference: E4712 Date:17/09/2013
INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 20 1 4 300 121 553 2000
OUTPUT DATA
Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage percentage temperature  sound level
kg/hr mm mm % % °C dBA
Set #1 1447. NA NA 100 100 237.5 96
Thermocompressor Size: 4.  Type: Standard
Comments: condition 3
600
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KADANT JOHNSON

Thermocompressor Sizing Calculations
Version 0.5.130

Customer: Haycarb

Location: India

Reference: E4712

Prepared by: RMW

Date:17/09/2013

INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 20 0 3 300 121 420 2000
OUTPUT DATA
Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage  percentage temperature sound level
kg/hr mm mm % % °C dBA
Set #1 1580. NA NA 100 100 242.6 99
Thermocompressor Size: 4.  Type: Standard
Comments: condition 4
450 T
400 - st
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KADANT JOHNSON

Thermocompressor Sizing Calculations
Version 0.5.130

Customer: Haycarb
Location: India

Reference: E4712

Prepared by: RMW

Date:17/09/2013

INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 20 1 2 300 121 1142 2000
OUTPUT DATA
Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage percentage temperature  sound level
kg/hr mm mm % % °C dBA
Set #1 858. NA NA 100 100 189.1 91
Thermocompressor Size: 4. Type: High Efficency
Comments: condition 5
1200 T T
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KADANT JOHNSON

Thermocompressor Sizing Calculations

Version 0.5.130

Customer: Haycarb
Location: India

Reference: E4712

Prepared by: RMW

Date:17/09/2013

INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 20 2 4 300 133.7 1822 4000
OUTPUT DATA
Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage  percentage temperature sound level
kg/hr mm mm % % °C dBA
Set #1 2178. NA NA 100 100 214.7 97
Thermocompressor Size: 5. Type: High Efficency
Comments: condition 6
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KADANT JOHNSON

Thermocompressor Sizing Calculations
Version 0.5.130

Customer: Haycarb

Location: India Prepared by: RMW
Reference: E4712 Date:17/09/2013
INPUT DATA
Motive Suction Discharge Motive Suction Suction Discharge
pressure pressure pressure temperature temperature flow flow
bar(g) bar(g) bar(g) °C °C kg/hr kg/hr
Set #1 30 1 4 400 150 1251 4000

OUTPUT DATA

Motive Nozzle Throat Design Choke Discharge Estimated
flow diameter diameter percentage percentage  temperature sound level
kg/hr mm mm % % °C dBA

Set #1 2749. NA NA 100 100 303.1 101

Thermocompressor Size: 5. Type: Standard

Comments: condition 7
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