OTEC

No. 4 (1993), 21~37 HEREIRIE SN ¥ — £ > ORGAL 27

MYEREZSRERY — v oR#EI1t
—~ @B %H® (R502, NH s,
R22) o itk -

== g S ', tE B mE = °*

PE EH B th ', & R e 53 ¢

Optimization of an Axial-Flow Turbine for Ocean Thermal
Energy Conversion (OTEC) System
(R502,NH3 and R22 as a Working Fluid)

Tsutomu NAKAOKA, Yasuyuki IKEGAMI, Tetsuya NISHIDA
and Haruo UEHARA

Optimization of an axial-flow R502 turbine for Ocean Thermal

Energy Conversion (OTEC)
program 'TURBOTEC'.
of the number of nozzle and
diameter,

nozzle outlet angle
Numerical results are shown for a 1-25 MW OTEC plant.

carried out by using optimization
The parameters in the objective function consist
rotor blades, specific speed,specific
and ratio of blade to diameter.

Result for R502

used as working fluid are compared with results for the NH; and R22.
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#1(a) HESR R502 (F—K ADERE=22.2C, HDEE=12.7T)

Hh (W)
HEE
HER
EE# (rep-m)
REKE (ke/s)
ERHEE -)
Bl A VA8 x10°(-)
FH_RYE -)
y—V % -)
h/DH -)
(BRI X)
& fii @1 (m)
fi®2 (m)
fui3 (m)
Rex i1 (m)
fuE2 ()
fy@3 (m)
{7 L—FER)
TLv—F#& X
a—%
(2 ZN)
ADO# (deg)
Hom (deg)
-3 1% (deg)
TL—FVY o F (m)
WhERES (m)
FhiE (m)
533 (m)
(a—%)
ADfy (deg)
HOof (deg)
VA (deg)
TVv—FE s F (m)
whEEX (m)
ZThigg (m)
53 (m)
REf (deg)
(& &)
Mt fz@1 (n/s)
fIi2 (w/s)
fizE3 (a/s)
A fu®2 (an/s)
tiz®3 (a/s)
b o @2 (n/s)
(i3 (n/s)
(i %)
J XIS x1072(kJ/ke)
o—¥ii%k %1072 (kJ/kg)
EfEAE#RS% % 1072(k/ke)
b2 5 & ES x1072(kJ/kg)
20#% X 1072(kJ/kg)
2% X 1072(kJ/kg)

B M E

1

(rpm, m°s, m) 50. 488
(m,0/s,m) 1.949

X 1072 (kd/kg)

2362
229. 600
0. 806
0. 389
0. 755
0.911
0. 205

0. 805
0. 8217
0. 920
0. 165
0.170
0.189

19
9

90. 000
15. 000
28.200
0.125
0. 069
0. 162
0. 147

15. 240
5. 860
8. 480
0. 264
0. 037
0. 251
0. 251
1. 000

11. 338
43.780
11. 371
43. 140
94. 906
83. 908
93. 357

2.102
20. 855

0. 476
10. 025
0. 370

33.828
478.273

3

50. 491
1.958
1365
687. 700
0.809
0.678
1.313
0.912
0. 205

1. 400
1.433
1.599
0.287
0. 294
0.328

18
9

90. 000
15. 000
28. 200
0.228
0.127
0.287
0. 269

14. 900
5. 780
8. 340
0. 458
0. 063
0. 436
0. 436
1.000

11.257
43. 489
11. 295
43.768
95. 389
84.281
93. 797

1. 969
20. 336

0.439
9.881
0. 365

33.000
478. 180

5
50.078
1.971
1049
1145. 300
0. 809
0.882
1.714
0.913
0. 200

1.821
1. 868
2.079
0. 365
0.375
0. 417

18
10

90. 000
15. 000
28. 200
0. 299
0.166
0. 387
0. 352

14.810
5. 690
8. 240
0.538
0.074
0.513
0.513
1. 080

11. 264
43. 495
11. 287
44.057
95.517
84.603
94. 140

1.932
20.016

0. 451
9. 876
0. 368

32. 640
478. 130

10
49.971
1.978
740
2288. 300
0. 810
1. 250
2. 430
0.914
0. 200

2.580
2.648
2.946
0.516
0.529
0.589

19
10

90. 000
15. 000
28. 200
0. 402
0.223
0.520
0. 473

—

4.730
5. 670
8.203
0.763
0.104
0.728
0.728
1

11. 240
43. 402
11,267
44. 196
95. 664
84. 663
94.218

1. 867
19. 655

0.428
9.843
0. 367

32. 160
478. 161

15
50. 449
1.972
611
3430. 400
0.811
1. 540
2. 960
0.915
0. 202

3. 149
3.231
3.597
0.636
0. 653
0.727

20
10

80. 000
15. 000
28.200
0. 465
0.259
0.602
0. 547

14. 550
5.618
8.120
0.930
0.125
0. 885
0. 885
1. 090

11.213
43,297
11.231
44.622
95. 948
85.010
94. 637

1.827
19. 499

0. 402
9.780
0. 365

31.874
478. 132

20

50.
L.

4572
0
L
3
0
0

3

363
976
528
400
812
780
427
815
202

844

3.787

4.

161

0.735
0.753
0.839

17
10

90. 000
15. 000

28.
0
0

0
0

[

—— O = 0O N

11
43.
11
44,
96.
85.
94.

3l.
478.

200
633
352
820
745

470

. 595

083
076
144
024

. 024
. 090

185
189
208
766
073
061
709

. 810
. 395

396
738

. 364

703
100

25
50. 391

1

5713
0
1
3
0
0

4
4
4
0
0
0

90
15
28
0
0
0
0

14

11.
43.
11
4.
96.
85.
94.

—

0
9
0

3L

478

. 975
473
. 500
.812

. 980

. 821

. 915
. 202

071

175
. 649
. 822
. 843
. 939

19
10

. 000
. 000
. 200
. 633
. 352
. 819
. T44

. 464
5

591
077

8
1. 202
0
1
1
1

161

144
144
. 090

183
182
207
113
083
063
709

. 780
19.

276

385
7317
363

541
. 097
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#1(b) HEER NHs (J—VYADBKE=22.2C, HOBE=12.77T)

Hh (W) 1
e BE (rps, n®s,m) 51. 387
HEE (n,n%/s,m) 1.858
(Bl (rep+m) 11667
RO (kg/s) 217. 891
REhEE ) 0. 759
WL 1 VX8 x10°(-) 0. 0891
FHZREEE ) 0.419
-V o uE ) 0. 904
h/Di -) 0.214
(BLREX)
& fri1 (a) 0. 449
firi2 (m) 0. 464
i3 (m) 0.515
Rigx @1 (m) 0.097
2 (a) 0. 100
i3 (a) 0.111
(7L —F#EiR)
TL—F# J X 17
ao—¥ 10
(7 X))
AOf (deg) 90. 000
oA (deg) 15. 000
-3 UpY:] (deg) 28. 203
TL—F¥ v F (m) 0.077
HHERS (m) 0. 043
EhRE (m) 0.100
[53:4 (m) 0. 091
(a—%)
ADOf (deg) 20. 921
Hof (deg) 6. 996
LRV (deg) 10. 524
TL—F¥ v F (a) 0.132
WAmEX (m) 0. 024
THE (m) 0. 181
R (m) 0.031
REA (deg) 1.130
{# BEE)
Eohoped: Y firl1 (a/s) 36. 288
fui@2 (a/s) 140. 121
i3 (u/s) 36. 328
HE M @2 (a/s) 101. 620
fiul@3 (n/s) 256. 758
REE a2 (a/s) 230. 260
i3 (w/s) 255. 775
(i %)
JAXNVAE x1072(kJ/kg) 24. 44
o—%#%  x1072(k/kg) 165. 76
ElEEFAHE#AE X102 (ki/kg) 3.43
PRk X 1072(kJ/kg) 102. 32
BhHix x1072(kJ/kg) 13.78
2% %1072 (kJ/kg) 309. 65
BT MMIE X 1072(kJ/kg) 3968.0

3
51.209
1.871
6509
83.629
0.787
0.164
0.768
0. 906
0.213

0.815
0.838
0.936
0.168
0.172
0.192

17
10

90. 000
15. 000
28. 296
0.142
0.079
0.184
0.167

17. 686
6.318
9.334
0. 241
0.038
0.236
0.236
1. 086

34,226
131. 683
34.271
112. 655
265.610
234. 486
261.635

20. 44
72.90

4.11
91. 05
12.17

300.61
3960.8

5
50. 661
1.904
5083
139. 274
0.794
0.214
0.915
0. 907
0. 208

1.054
1.083
1.209
0.218
0. 225
0.251

15
10

90. 000
15. 000
28. 413
0. 208
0.116
0. 269
0.244

17. 007
6.172
9.079
0.311
0.048
0. 303
0.303
1.103

33.886
129. 779
33.931
115. 850
267. 586
236. 060
263.682

19. 49
172.13

3.91
89. 26
11.81

296.53
3959.5

10
53. 251
1.852
3749
278,130
0.796
0. 304
1. 357
0. 908
©0.226

1. 462
1.502
1. 677
0.325
0.334
0.373

20
9

90. 000
15. 000
28.203
0.231
0.118
0. 276
0. 251

16. 372
6.048
8.852
0.474
0.070
0. 458
0. 458
1. 085

33. 426
129. 070
33. 436
118. 585
269. 196
238. 443
266. 305

18.84
169. 35

2.97
86. 67
11.70

289. 46
3958.0

15
53.038
1. 869
3061
416.932
0.795
0.375
1.672
0.909
0.224

1.787
1. 846
2.062
0.3594
0. 405
0. 452

15
8

90. 000
15. 000
28.203
0. 350
0.195
0. 453
0.412

16. 237
6. 056
8.841
0.584
0.087
0.563
0. 563
1.070

33.501
129. 361
33.505
119.814
270. 051
239. 982
268. 023

18.29
167. 38

3.05
87.03
11.75

287. 44
3958.3

20
52.930
1.879
2692
555. 556
0.798
0. 430
1.895
0.909
0.223

2.053
2.107
2.355
0. 469
0. 481
0.538

20
9

90. 000
15. 000
28.203
0.298
0. 165
0. 385
0. 350

16. 126
5.942
8.703
0. 662
0.097
0. 640
0. 640
1.119

33. 246
128. 377
33. 271
119. 698
270. 440
238. 985
267. 105

18.08
167. 31

2.54
85.82
11.57

285. 41
3857. 4

25
52.553
1.894
2335
694. 389
0.795
0. 487
2.198
0.909
0.219

2.347
2.412
2.603
0. 497
0.511
0.570

18
9

80. 000
15. 000
28.203
0. 384
0.213
0. 487
0. 451

16. 200
8. 101
8. 883
0. 767
0.114
0.738
0.738
1.030

33.553
129. 559
33.561
120. 264
270. 282
240. 627
268.676

17.90
164. 66

3.01
87.32
11.87

284.89
3958. 4

31



il 4 - b EEEY - EEEH - EEES

HARRE R22 (J—UYADEE=22.2T, HOBE=12.77T)

#1(c)
Hh (MW)
HEE
HEE
EEH (rep*m)
R R (kg/s)
EEEE )
B VA H x10°(-)
FEHREER -)
y—V HE =)
h/DK (-)
(BLRWX)
# i1 (m)
fi @2 (m)
i3 (m)
Wz i1 (m
fiif2 (w
I3 (m
{7 L— FE#)
Tv—F@® XN
a—%
(X))
yNu}- | (deg)
HOof (deg)
o3 197 (deg)
TV—F¥ v F (m)
WhEREX (m)
EDME (m)
[33:2 (m)
(a—%)
ADA (deg)
Hosfs (deg)
RN (deg)
TV—=FE¥ v F (m)
HAERE (m)
T (m)
%R (m)
R (deg)
(¥ BE)
Eibep:d: fiil®1 (a/s)
2 (a/s)
3 (a/s)
iibopd:d 2 (a/s)
firiE3 (a/s)
A fii@2 (n/s)
fi3 (w/s)
(A %)
J ANVH%k X1072(kJ/kg)
o—#Fi#f%k  x1072(ki/ks)
E&EMERE X 1072(ki/ke)
ek x1072(kJ/kg)
BY#k % 1072(kJ/kg)
£#% X 1072(kJ/kg)

R AT

1

(rpm, m%s,m) 53.309
(m,m%/s,m) 1.852

X 1072 (kJ/kg)

2825
172. 706
0. 804
0. 296
0.742
0. 908
0. 224

0.794
0.813
0. 902
0. 160
0. 164
0.182

19

90. 000
15. 000
28. 269
0.123
0. 068
0. 159
0. 144

14. 811
5. 885
8.437
0. 259
0.036
0. 244
0. 244
0.993

13. 202
50. 848
13.208
51. 645
110. 254
99. 033
109. 792

2.91
28.20

13.52
0.74
1.29

46. 67
637. 47

3
50. 248
1.934
1631
516. 029
0.794
0.493
1. 256
0.910
0.201

1. 348
1. 383
1.531
0.278
0. 285
0.316

18
10

90. 000
15. 000
28.203
0.219
0.122
0. 284
0. 258

16. 144
6.037
8. 806
0. 395
0. 058
0. 380
0. 380
1. 106

13. 479
52.049
13. 483
48. 477
108. 419
96. 839
107. 248

2.89
26.45

14.08
0. 57
1.36

45. 35
639. 93

5

52.831.

1.898
1305
860. 768
0. 805
0. 647
1.592
0.811
0.218

1.726
1. 768
1. 961
0. 377
0. 386
0.428

22
9

90. 000
15. 000
28,203
0. 227
0.126
0. 294
0. 267

14. 982
5.778
8. 354
0. 556
0.077
0.529
0.529
1.076

13.134
50.714
13.141
50. 808
110. 053
98. 063
108. 813

2.76
26.78

13.38
0.48
1.29

44.69
637. 38

10
52.125
1.927
914
6191. 750
0. 808
0. 926
2.284
0.912
0.214

2. 468
2.528
2.804
0. 527
0.540
0.599

20
9

90. 000
15. 000
28.203
0.313
0.174
0. 405
0. 368

14.644
5.713
8.233
0.797
0.108
0. 756
0. 756
1. 055

13. 034
50. 331
13.044
51. 558
110. 609
98. 497
109. 338

2.58
26. 48

13.18
0. 49
1.27

44.01
637. 25

15
52. 561
1.916
751
2577. 954
0. 808
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0.913
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3.008
3.079
3.417
0. 650
0. 665
0.738
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80. 000
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28.203
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0.571

14. 674
5.709
8.234
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0.132
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0.921
1. 067

13.049
50. 387
13. 058
51.510
110. 588
98. 498
109. 318

2.52
26.12

13.21
0.45
1.22

43.58
637. 27
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51.509
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3436. 146
0. 806
1.310
3.267
0.913
0. 208

3.512
3.597
3.990
0.730
0.748
0. 830
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90. 000
15. 000
28. 203
0. 485
0.270
0.628
0.571

14. 863
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026
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110. 318
98.338
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25
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1.926
582
4294. 222
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1. 470
3.604
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4. 430
0. 841
0. 861
0. 956

19
9

90. 000
15. 000
28,203
0. 485
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.628
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o o o
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168
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—
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13.01
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43 JXNHk

Heik, RBEEHE ) ANVHAEOMEERT., &
PobrDHE I, RAZPNHIK K, R5020 7 X)L
EOUBOLDE O, BREH DO B 4, R5020 ) X
VKX 18X 107%kI/kgTH B, Zhid, N0/ X
W% (0.179kd/kg) @1/10 Iz B, Fi=, R5020D )
ANVHREDFROEBRECESTHEL HEHEIZ,
JANADO, JXNVHODBRNEEN, o FHKE
CERTNhEL>THWEREDTHS,

44 o-Y#ik

B7i, REREHE Do - REOMEEZTT. B
hobhB LI, RIZRNHIZH<R50200 O — # #l 4%
BRELDE V. REEL DM OB 4. R5020 0 -
FHREIF0.193kI/keTH B, oo - F %z, &8
EOFPTROLDREL, 2MELDIUESEHTVE.
LT, BRWMBABREZOHI B ESHTVWES, Zh
B, HERXESE, AP E2RERFEFKEVEDHTD
5.

4.5 A%

B8k, REARUHEHAREONAEETRT. @b
bhdad I, R22ZPNHIZH R, R5020 B & 8 % AF
BbhEo, BREH DN OoB4E, RS20 HK
WER, 9.74X1072kI/keTH 5. R502 DA M KT,
HOFBHEECERTHhEVWEAR, -y HOTD
BRAEEY, O FBHRECHEXTHNEVLEDTH S,
(REEHDBMMOBE BT I2u - HOORNE
E. R22 :12.96m/s, NHs:33.56m/s. R502:11.21a/s)
4.6 BGEAERE

BOK, RRRHDLEGEAEREONFRERT.
BhrobddXSi, RIZPNHICH <, RE0ZO EKEM
BEREFBODE WV, BERE DI25HTOB A,
RS20 EEMEBAKIE, 8.85%X 107°ki/kgTH 5,
BEMAERER, FHRGEOEEPAREIC K &S
K@:ET5, RERHE NN BNOBETOEEDHIK
oI, R502, R22, NHs OMIIC A & VWA, AXE
ECBOWTHMEEN#IIE>TWS, L2L, £58
HGEOEEECERTRAEAROENKEL BEH 0,
REEFBO/NMZOR0Z OEEAERE—F /N
(b, (REHEIE H25MNOB A : FHE, R22:0. 0323
kg/n® NHs:0.0054kg/n®, R502:0.0476kg/n®, O — ¥
AOREE, R22:98.9a/s, NHs:240.6n/s, R502:
85. 1n/s)

4 -7 Bo#k

B0 K, RERHE LBV HELOMAETRT. B
bbhdd S0, RZPNHIZH N, RS0ZOMEN—F
hEV, ThiZ, RZOY-EyABKEBITAEEE

33
92' . : : .
. =
s -—
91 —/ _______ .
//—'
Wi 0:R502 T
——R22
-—=NH
90 i 1 L l } 4
0 5 10 15 20 25 30
Power (MW)
B4 y-vropx
10! F T T T T 3
N S 3
2 T 0:R502
‘§1 o —-—R22 i
8107 ==~ N3 3
— o 1
T2 i et v o 1
5 [ o e = o i
— | .
10—1 s | L | i
0 5 10 15 20 25 30
Power (MW)
B5 £#ix
1005 T T T T §
G :
& e iia. ]
2 10" E
0 3 ]
] f— i . kA ]
i Lo—o—o = o e—9o 1
TS E
N 3 0:R502 E
iy - —-—R22 E
= - === NH3 ]
Id’ X 1 s I L
0 5 10 15 20 25 30
Power (MwW)
6 J X IR %k
10' g - T : T T 3
N S :
210k E
0 F E
7] -
= ot =t re———— _
- o o—6 £ & £
s 10 3 0:R502 E
3 3 ——R22 ]
o - - == NH3 ]
Io—z N 1 ' | )
0 5 10 15 20 25 30

Power (Mw)
To-Y#%k



34 i -t EEZ - EEEH - LRES

M, OEHRECESRT—FR LZ>THHLEHT
b5, (REEEH25HVOB A, R22:0. 998, NHs:
0.997, R502: 0.999)

4-8 FOHRGREKR

i, RRRHDLFHRGRBEROBMEE R
FT. Brbb»3LIK, 2FBRGEOHBERE TR
WREDOMEME L bICHIDL TWD, £, R2ZP
NHsicH, RS2ORERERHAEDAE ., RERH
HHT25HN B A&, RSOZOA MK K IX5713.5kg/sTH 5.
Zhiz, NH. OB EWE (694. 4ke/s) DB T,
RIZZOKEKE (4294. 2kg/s) DML AETH B,

4.9 EEH

B2, RERUHLEAEHOMEEZRT. IS b
b dEIIK, RAZPNHICHEN, RSVZOBEHFED
INEV, REEEHHLNT B4, RS0Z2OEEGEHIZ
478r.p.aTH 5, Zhid, NH-DE&EH (2335r.p.n)
DOKL1/5T, RZZEBITAEEHR (582r.p.0) @ &
4575, ELT, SFBHRAOEERIT E®iEL
HoMmicEbivnEP LTS, i, BERIEN
WTHER-HBRBEEEAZEAEZRL THWa.

4+10 Ns,Ds,az, h/D

I3z, RERWHB AL HEE, HERZ., 7 X)VHO
B, RESLtu-SBokoMEERT. BNrE6DDS
L5, LEER, 50~51 (r.p.m,0/s,0) OEHEIK
b5, LT, RAZONH-D LK. RZOB A0~
53 (r.p.m,0%/s,0) ., NH-D#B&, 51~53 (r.p.m,
p¥/s,n) OBEARKHS P . #-T, BHFEAEERRE
ByY-VryoOlHMER, 50 ~55 (r.p.n,8%/s,0) @
WATHDH. —H. HAY -V YOBEDLEEIL,
90" WA Y - »T25~50 (r.p.n,0%/s,8) "VO®
BT,

REOZE B AKER, JAXNWHODABIURES &
o-Y@E0OKIZ, Fh¥hn, 1.95~1.98 (n,e’/s,0) |
15°, 0.20~0.205T4% 5,

411 JAVu-37L-F#

B4z, RBRHHE ) AN -O-FTL-FHE®D
MEERT. B2rbb2r3dX ST, R02 ) X7
V- F#iE, I8~0o@ETHS, ELT, O—%
T - F#E, I~10o@ETHS. T, S X
TU-FHNFAHHDELODEEHLTVWIOR, $H#T
DHEAMEXBWZLEAVWEROMEEMAYNSDD
fthTh b,

4+12 JANkta-YoHEE
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Wik L bICAkELSE>TWA, T, ) XILAD,
JANVHOKES, - SYHOTOEBLBL A,
REEE D20V OBE, U-Y-HOTOHER
1.650TH B,

4:18 JAXkto-yoRES

Bi6i, RREEH HhE ) X wvAD, JXIvHO (o
—FA0) BIUVOU-YHOLBIAREZOMEE
T, B bbdradiic, #REE LD, REHRE
NoMME LBIEKELZ>TWWB, £, JXILA
O, JXNWVHOKKER, o-YHOTORBEHFEDL
KELS, RREB NN BMOBE, 0-YHOTOR
®XI120.930aTH S,

4:14 JXNVOER

BITIZ, REREDELE ) ANVOEAK, Vo F, B
HBEE, TOREBIVEE (2-F) oM&LER
T, Ebbddd)dic, BREHNIBNNDOE A,
JANvHO, REVA, Ky F, BAEBARES, TR
RBIUMNER, Th¥h, 157, 28.2", 0.633 m,
0.352 m, 0.819 m, 0.744 n K725, &, REHEH
NN~V T, RERH hoMmic L biuv,

KoF, BHFARE, TOMEBIURERMMLT
WaHa, REEEDI0~2KMNIOM TR, &iliIX, 12
EAYELL TN,

415 n—-5Y0ER

Hisiz, REEHMH:u-—SYOLABE, Y+, ®
FaRkE, ThREBIUMEE (2-F) oMEER
T. B bbdadaLIi. BREHDIF2BMIOHE.
o-#A0, o-yHO, AEVA, Yy F. BHA
BRE, TUREBIUERRIE, ThEh, 14,46,
5.591°, 8.077°, 1.202 m, 0.161 m, 1.144 m,
1144 m KKz B, e, Ko F, BWABRS, TN
EBIUZRER, EREHHOMME L LIIMML T
Whe

5. g PE iR B PE S B B <
|bh o e & — = I oD A8E BE X

B18(a), (b), (c)id, AFEEZRERAERRDW
Wy —VYOBMEERT. OSBRI, &&8H
KETOWTHOZLOTH S, E19(a), (b), ()i,

10°g . , : , . . 30 . : : ;
3 ] 0 : Zy (R502)
= | 0:RS02 1 o0 - A : 2 (R502)
i ) —-—R22 o - - o |
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FheEh, EBHEI, R502, N, RZ2OBETH 5,
RUWEENHBIMOBE, The€h, -y HODE
BA%4.649n, 2.693m, 4.43n, O—FHOCORES
120.9390, 0.57m. 0.956mk %2 5%,

6. &S5 B=Y

BHREEERERY -V yOoRARITE. BELET
O¥ 35, TURBOTEC' # A L. (FHKGEICHBRE S
WTHOHR0ZEFAWT, Y- ADRE22.2C, H
OREIZTCOHBEIZ2DVWTIF >, €L T, R2ZP
NsOBEDOBERLUEBLE. LTREOBRETT.

(1) - ruEiX. BRBEEBH2HTOBE,
91.5%, INVOBE, 9. 1% TH 5, 5020 % -V
2L, R2ZZPNHsCHERTKEL 2 5.

(2) 2# %13, 250V &, 0.315kI/kg. IMHOD
&, 0.338kI/keTH B, R22VNHIZH AT, R5020D %
WEvBELNEL D,

(3) JXI#EA%kiz, 25N 4, 0.0178kJ/kg, 1
MIO#BE, 0.0210kI/keTH Do RL2PNHCH~RT,
R5020D 7 XV ENBEOL/MEL 2D,

(4) O- MK, BANOB A, 0.1928kJ/ke. 1
MID B4, 0.2086kJ/keTH B, RIZPNHICH T,
R5020 O - S MEVBOLNEL B,

(5) BFRMAKIZ, 25MTOB A, 0.0974kJ/kg, 1MV
BA. 0.1003kI/kgTH B, R22PNHsIZH < T, R502
OHAREFBOLNIES LD,

(6) EEMEMAKEIE, 25HFD B A, 0.00385k)/ke,
IO E. 0.00476kI/kgTH B, RZPNHsICH T,
REOZOEEMEAEIBLIEL 25,

(7) BH#Kkix, 25MIDKE A, 0.00363kJ/kg, LW
DOPA, 0.0037kI/keTH D, RLZPNH K HEART,
REQZOBH MLV BL/IMEL 2B,

(8) ML KRIZ, 25MVD B A, 5713.5 ke/s.
INMDBE. 229.6kg/sTH D, RIZPNHIK KX T,
REQZOIFBYMARBXBLAE 2B,

(9) EE#HT, 250V B E. 473r.p.a, INVOB A,
2362r.p.a TdH H. R2ZPNHSICH T, RS0ZOEEH
ARONES D,

(10) HEE, AR, JX)VHOoAK, RESLo
—5BEOHIZ. 25MMOB A, 50.4 (r.p.u,0%/S,0),
1.98(m, @%/S,m). 15°. 0.202, IHNODB4&, 50.5
(r.p.o,n%/S,m), 1.95(n, 0%/8,m), 15", 0.205T& 5.

() JANVFrv—-F#., u—-%7L - F#HX, 25
MIO$HB4, 108, 108, INVOBE, 19K, IKTH3.

Rbhik, *HRACR., XEA¥BROSHEOHEF
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Vaper inlet
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Vaper inlet
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(c)

R502
Pa=254¥
D=464%mm
h= 839%amm

NHs
Pa=25HN
D=2693mm
h= 570mm

R22
Pe=25MNW
D=4430mm
h= 956mm
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