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A PIN 1)! X

B
Fl IERMODYNAMIC PROPERTIES OF FREON-I 2r

Table B-I Saturation properties of Freon-12 (English units)*

	Sp 6. w1unic. 	 Se c

6 'lh_	 .	 biu.Ih,,	 btt (18.,	 )

8.	 h, ç1 	 J

0,1111913	 C) 55639	 21 T	 61 643	 83.4(8)	 U 1)4(3(80	 0 I647'

(1.011947	 (1 54112	 72 221	 61 351)	 1.601	 0 (347044	 0.6470

01)11981	 0.524513	 22 67(,	 61 116	 81 792	 (1 047905	 0.6460

0.012(117	 0 5(1841	 23 133	 e3,S49	 83.982	 0 (148765	 0 16451

0.012053 0.49305	 23 5I	 64.580 84.171	 0.049624 0.16442

0.012089 0.47818	 24 050 04.300 84.359 0.050482 0.16434

o.012126 0.46383	 24 511	 w,035	 84.546	 0.051338	 (16425

0.012163	 0.45060	 24.973	 59,759	 84.732	 0.052193 0.16417

0.012201	 0.43666	 25.435	 59.46!	 84.916	 0.053047 0.16408

0.012239 0.42376	 25 899 59.201 85.100 0.0539(6) 0.16400

0.012277	 0.41135	 26 365	 55.9!) . 85.282	 0.054751	 0.16392

0.012316 0.39935	 26.832 58631	 85.463	 0.055602 0.16384

0.012356 0.38776	 27.300 58.343 85.643	 0.056452 0.16376

0.012396 0.37657	 27 769 58 052 85 821	 0057301 0 16768

0.012437	 0.36575	 28.241	 57.757	 85.998	 0.058149 0.16360

0011478	 035529	 28.713	 57461	 86.174	 0.058997 0.16353

0.012521)	 0.34518	 29 18	 57.161	 86.348	 0.059844 0.16345

0.012562	 0.33540 .. 29.663	 56.585	 86.521	 0.060690 0.16336

0.012605	 0.32594	 30 140	 56.551	 86.691	 0.061876 0.16330

0.012649 0.31679	 30.619	 56242 86.861	 0 02381 0.16373

0.012693	 0,30794 . 31.1(6)	 55929	 83.029	 0.063227	 0.6315

0.012738	 0.29937	 31.583	 55611 87.198	 0.064072 " 16308

0012787	 0.29106	 32 067	 55,79,1	 R7 360	 1.	((

0.01 2829 0.28303	 32.553	 54.970 87.523	 0,06576i 0.16:33

0.012976 0.27524	 33.041	 54.643 87.684	 .0666 0.16282

0.012924	 0.26769	 33.531	 54.313 87.844	 0.067451	 0.16279

1
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53 975
51.639

53 29('

52549
52.557

51 851
51.515
51.144

50.768

50.387

50(8)0
49.6(18
49,711)

45.805
48,394
4_I 07'

37 573

46 65)

4(,. 235
35 754

39 322
44 872
4-I 373

43.855

43.386

42 879
31,1)

41830
41.290

41) 736

40.171
39.592

35.999

38 391
37.767

37.127

36 469

35 792

35 096
34.377

33.636
2 469

32.075

31.252

30.396

29,505

55 (8)1

58 156

85,321)

5846)

58 610

55 757

88.902

5') 04-1
5') 184

59.32)

59-156
89,51)5

89.719

59 844

89.967

5)1)57
(8) 1w
'1)17)8

I

(,1)) 5(4

'1)) (437

90 735

90.83(1
90.92))
96.(K46

91.087

91.163

91,234

9) 299

9) 359

9) 423
'3) .((x)

91,501

91.535

91.561
92.579

91.589

9) 590

91.58))

91.561

In 33)
9) 488
91.433
(4) 1,91

91. 278

9) 176
91.055

90.914

Table B-I Saturation propertis of Ireon-12 (English units)* (on1inucd)

Sph. C11)(I)	 Spc'.

fl 1 , 	 11twI6.,

Temper u irc, 	 Prcssu re

159 36

163.61

167.94
72.35

17685
151.43

186.10

190.86

195.71
'-(X). 6-4

205.67

2)0.79
21601

221 32
226.72

272 22
237.52

233 I

249 31

155 20
2h] 20

2)7.31)

273 51

27982

286.24

292.77
299.40

313.00

319.97

327.06

334.25

341.57

349.00

356.55

364.23
372.02

379.94
387.98
396.14

404 44

412.86
421.41

430.09

438.91
447.85

456.94

I) 1)12972

(10131)22

0.013072

0.1)13123

(11)13174

00)3227

0.01325))

0.1)13335

0.0) 33)8)

0.0 13.147

0,01 1504

0.011563
(1.0)3623

() 013654

0013746

0.0)35 10
())117574

O 017(411

0 0145'8

0.0)4(479

(I 1)14145

(((((422)

01.1)4295

11)14371

0.014449

((0)4529
0 014611

0.024(195
O (1)4'

0.014871
0.0 14963
0 UI5US

0.015 55

0015256

0 015360

00)5468

0.015580
0 015696

0015516
0.0)5942

0.0) 6073

0.016209

0 026352
0 0ln.)12

0.015659

0.016826

0.017002
0.017188

0 26077	 34 023

025328	 34 517

() 246.1)	 35.014

0.23973	 35.512

() 23326	 36013

(I 23693	 36.5)6

0 22689 	37.022

0.21497	 77.529

0 20921	 33.040

0 2036.1	 38.553

0 19321	 39.1169

0 9294	 39 585

0.18752	 40.110

0 48253	 10.634

0 17799	 41.162

0 17327	 31.693

0 I	 21'

(1 1642	 12.765

(I 159'	 43
(3 )5504	 47 55(1

ii IS)))	 •1'(

1' I45'	 :495)

11(4355	 45 508

(1 79Th	 3.1J1'6

I) )31	 18 637

0.13241	 47102

0.12586	 47.777

11)2540	 48,155

0.11873	 49.529

1111550	 50.123

O 11.'5	 50.724

0,10917	 51.330

0.10615	 51.943

0 1030	 51.562

0 kkhL	 53.I8S

0.097584 - 53.822
009451)' 54.463

0.092689 55.111
00834)) 55769

0.08a796 56 435
0063218 57111

0.08168.3 57.797
0079)8	 5.549-1

0.026735 59.203

0,074301 59 924

0.07I03 60.659
((06953) 61:109

IJ (361)296

0 (169)4)

0 06.94187

00705
0.0766))

0072515

0073376

0.074235
0.07-5075

1)1175917

0076779

0.077633

0.018-189
0(1799-IS

0.080205
0.08)065
08)919

II (152(4
() (15369)

008453)
1.4(14

0(156Th

0 ((87) 55
0.06504)

1) 085927
O.089817

(10907)0

0 09)608
(3 i-r'

0.0934)8

0,093330

0 095248

0,096172

0.097 102
0098039

0098982
0.099933

O.1(X)S9

0)0)56

0 0254

O 10382
(1 1648,

0.11583
1)10655
0 107R9

0.10894

0.11001
01111)9

1) )),3')

0 10,26.1

((5256
(1624',
1, 15241
('1 )52'.1

(6136

I) I521
U 152k
0 161(43

0.16191

1) 16155

1)15)7
0. )6k.

0.16159
0 16)50
0 )A('

(4 1612'
(1(1)10

U I7J'-
(3 jri
0 )6()'

II Ir'

II lt'355

0.1(4040
0. 160 27

o 160 

0 25955
(3 1596"

(I lS5

ci 05936

0.59)9
0 ISi'

())5551

0 15561

1) 1553"

1) l5Sl'

(3 15Q7
0 )57o5

015741

((157)3
(I 11(451

(1 I	 I

0. 1561,

0)5550

0 1554)
(çon7!n,tJ)

75,.



Table B-I Saturation properties of Freon-I2 (English units)* (Continued)

Sp.h	 5p6f •ha!i'Y.	 Specific entropy.

fti116,,	 RtuIb.

Temperature.	 -
1:	psia	 r1	 41	 6,	 S

208	 466.16	 0.01738'	 0067179	 62 175	 28574 90749 0 11220	 0.15499

210	 4 52	 0017601 0064543 62.959 27,516 90.558 0 11332	 0.15453

212	 485 01	 0 017713 0.062517	 63 364	 26.573 9() 337 0 11448	 0 1540-1

214	 494.65	 0.018079 0060193	 64.591	 25.490 90.081	 0.11566	 0 15349

216	 50444	 0015351 0.057864	 65 41-1 24 141 8785 0 11687	 0 15290

218	 51436	 0.018651	 0055518	 66327	 23.113 99440	 0,11813	 0.15223

220	 52443	 0018986 0.053140	 67.246	 21 790 89.636 0.11947	 T 15149

222	 534.65	 0.019365	 0.050711	 68.209	 20.350 88.559	 0.12079	 0.15064

224	 54502	 0019803 0.038209 69.228	 IS 757 87.995 0.12223	 0.14966

226	 555.54	 0.020327 0.035559	 70.320	 16,938 87273 0 2377	 0.14850

228566 20	 0020978 0032702 71 519	 14 854 86,373 0.12545	 0.14705

230	 577.03	 0.02185.1	 0.039435	 72.893	 12.229	 85.122	 0.12739	 0.14512

232	 58801	 0.023262 0.035031	 74.651	 8.335 82,986 0.12987	 0.14191

233.6	 596.9	 0.02670	 002870	 78.86	 0	 78.86	 0.1359	 0 1359

(Critical)

* Tables B-1 and 8-2 from data of E. I. du Pont de Nernours and Company. Freon is a rcgstered trademark

of du Pool.
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T23L'Ic E Thermods ilauiic properties of sodium*
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THERMODYNAMIC PROPERTIES OF HELIUM

Table G Thermodynamic properties of heliurn*
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Table G Thermodynamic properties of helium* (Coniiiiucii)
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THERMODYNAMIC PROPERTIES OF
CARBON DIOXIDE

Table H Thermodynamic properties of carbon dioxide*
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Table II Thermodynamic properties of carbon dioxide* (Continued)
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Table I-i Enthalpy and isentrupic pressure ratio for dry air*
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Table 1-1 Enthalpy and Lscntropk pressure ratio for dry air* (Continued)

T.	 h.	 7.	 8	 T.	 8.
'R	 ItIu.1h,	 Pr	 k	 lOu lb.	 Pr	 14	 lOu. l(r.,	 Fr

1380	 337.39	 40.44	 1 590	 393.07	 70.00	 1800	 449.71	 114.03
1390	 340.29	 41 7	 11X)	 39574	 71 73	 1810	 45244	 11657
400	 342.90	 42.88	 1610	 399A2	 73 49	 1820	 455.17	 119 16

1411)	 345.52	 4.6	 1629	 401 09	 75.29	 1830	 457.90	 121 79
1420	 348.11	 45.26	 1630	 403.77	 77.12	 1840	 460.63	 124.17
1430	 350.75	 46.49	 1 (40	 406 .15	 7899	 J850	 46337	 127.37
11(11	 353.37	 47.75	 650	 401) 13	 8089	 1860	 466.12	 12956
1-150	 356.00	 4903	 1663	 411 82	 8283	 1870	 468.86	 13277
14j	 358.63	 50.54	 3670	 414.51	 84.80	 1880	 471.64)	 135 64
470	 361.127	 51.68	 1680	 417 20	 86.112	 1890	 37435	 138.55

J48)	 363.89	 53.04	 1690	 4(99	 88.87	 1900	 477.0')	 141.51
1490	 366.53	 54.43	 (70')	 42244	 90.95	 1910	 479.85	 144.53
1500	 369.17	 55,116	 1710	 425.29	 9308	 1920	 482.60	 147.59
1510	 371.82	 57.30	 1720	 428.00	 95.24	 1930	 485.36	 150.70
1520	 374,47	 58.78	 750	 43069	 97.45	 1940	 488.12	 153.87
3530	 377.11	 60.29	 3740	 433,41	 99.69	 3950	 490.88	 157.10
1530	 379.77	 61.83	 1750	 436.12	 101.98	 1960	 493,64	 160.37
550	 382.4	 63 40	 1760	 434 83	 104 30	 1970	 496.40	 163 69

15(4)	 385.08	 65.00	 1770	 441 55	 106.67	 1980	 499.17	 16707
570	 387.74	 66.63	 17SO	 444.26	 109.08	 3990	 501.94	 170.50
580	 39040	 68.31)	 1790	 44699	 III 54	 2000	 504.71	 174 (Xi

Ah(racld from Ref. 8
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Table 1-3 Enthalpy and isentropic pressure ratio for products of combustion ith
400 percent Ilicorelica] air*

6.	 6.	 6.T.'R	 I3)L0b_I11,11	 Pr	 1.R	 11iwIb,rx,I	 Pr	 T.14	 Iouil,_.)
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15511	 115 4	 6! 39	 1Q60	 147411	 184 33	 2450	 'fl I	 4541 1211)	 1 1033 I	 0,01	 1990	 14)4277	 188.21	 2460	 18779 s	 461 7153(1	 liii 1 6	 r467	 24K1	 141I11 .4	 19, 21	 247))	 8:66.49	 34,1! 915.1(1	 I I I W."	 61L37	 2010	 149032	 196 24	 2460	 )90) 2	 478 II sso	 10	 2020	 15075.4	 290.35	 2400	 )5 7	 486 51540	 I 1.1-1.4,6	 69.86	 2030	 1515)) 7	 204.51	 25)14)	 19121.4	 494 91570	 14276	 71.66	 2040	 152.11 6	 208 76	 2510	 19207.2	 5041580	 1 15LKI.R	 73,51	 2050	 15324 7	 213 06	 2520	 19192 8	 512 31590	 11.3	 75.39	 2060	 154076	 217.15	 2530	 19478 4	 5211600	 11665.6	 77.30	 2070	 5490.9	 -1-1 1 - (X)	 2540	 19464.2	 51001610	 11745.2	 79.25	 2060	 15574.0	 226.42	 2550	 19550.1	 539.12620	 1824.6	 81.2.1	 2090	 150569	 231.04	 2560	 1935.9	 54831630	 I 190-I..)	 63.27	 21(X)	 15740.5	 235.7	 2570	 19721.8	 557 7640	 1191)4.)	 145.35	 2110	 15740.5	 240.5	 2580	 19807.8	 567.11650	 1206.3.8	 8746	 2120	 15907.5	 245.3	 2590	 19893.7	 5767661)	 12147.6	 60.61	 2130	 1599025112	 261X)	 19979.7	 586416.70 17723.5	 91.51)	 2141)	 6474 2	 255.1	 2610	 290688	 596116,X))	 1 2304 9	 91 09	 2150	 16157 9	 310 2	 2620	 2M52.0	 4,14616011	 I 2382 '1	 96 33	 2160	 16241	 265 4	 2630	 211238 I	 61 SI 790	 2104,3	 98o-!	 2170	 1025 5	 270.6	 2640	 20124 4	 026 6I710	 794.1 (,	 101 02	 2160	 1 64)01	 2759	 24,50	 2(51104,	 4,14,')

I '2(1 1225 1	 1)4141	 2)90	 164 9 1 1	 759 1	 2661)	 21)4070	 6471•	 730	 2705 5	 105 6')	 22(0	 16577 I	 296.72670	 20583 5	 656 I1740	 1 2X64	 1 116.10	 2210	 16N,1 3	 2923	 2680	 206700	 06881750	 12867.0	 110.96	 2220	 16745.4	 297.9	 2690	 20756.4	 67981713	 12947.8	 113.55	 2230	 16829.4	 303.7	 2700	 208428	 69091770	 1512S.6	 116.2))	 2240	 16913.6	 3094	 2710	 209292	 70' I17,94	 11109.4	 118.90	 22.50	 "	 169960	 315.3	 2720	 21015 7
790	 13190.8	 121.66	 2260	 17082.3	 321.3	 2730	 211024	 725.1890	 13271.7	 124.45	 2270	 171666	 3275	 2740	 211892	 73681810	 13353.0	 127.30	 2280	 17250.7	 333.6	 2750	 212760	 74851820	 13434 3	 130.2)	 2290	 173384	 340.0	 2760	 21162 6	 76081830	 13515.5	 133.17	 2300	 17419.8	 346.2	 .2770	 214494	 77261840	 13597.0	 136 IX	 2310	 17504.6	 352.7	 2780	 215362	 741850	 13678.5	 139.23	 2320	 17589.0	 359.3	 2790	 21622.7	 7973860	 137603	 142.35	 2330	 17673.6	 3659	 2800	 217098	 80991870	 131442.0	 145.53	 2340	 1775)44	 372.6	 2810	 217909	 82261880	 1923.6	 148.76	 2350	 17843.2	 379.5	 2820	 21884.0	 8351890	 149056	 15205	 2360	 17928 I	 3665	 2)430	 219709	 84851900	 140,47.2	 155.39	 2370	 18013.0	 393.6	 2840	 22058.0	 861.81910	 14169.5	 158.80	 2380	 180980 .	 '90.7	 2850	 22145.3	 8752920	 14251.3	 162.26	 2390	 181879	 408.0	 2860	 222325	 88681930	 143331	 265.78	 24(10	 18268.0	 415.3	 2870	 223198	 9024,19.10	 14115.7	 169.31	 2410	 18353.2	 422.8	 2)480	 22406.6	 916419S0	 14498.0	 173.02	 2420	 194.38.4	 430.2	 2890	 22494.1	 93041960	 14580.3	 176.73	 2430	 18521

.
5	 438.0	 2900	 22581.4	 9447
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Table 1-3 Enthalpy and isentropic pressure ratio for products of combustion with

400 percent theoretical air* (Continued)

8	 1.	 8,

T.R	 Bnilh,,moI	 Pr	 T.R	 l3niIh,io1	 Pr	 T.'R	 Btu!h- mol	 Pr

A8SL-aCtCd from Ref 8.
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APPENDIX

J
TIlE ELEMENTS

Table J Alphabetical list of the elements
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Ia iriut Ii Ii
nwrivi iIll. .
lit i illon)

.r(iiII
Arsenic
As I at itt e.
llaritt it
Itirketit] iii.
Ilrvt!Illru
I ti.t	 ii
II rio
Irri I itt

I 'aliuitil

I ti r1- ii
( 'info

ii
(	 liliri,,

Ci.tpp,r.
(;ur un
F)vspriiul.irli

l,.rLiuutn
ltlrottj,lttt
I"int,,it
Fluorir
J'ranrjitiit

iii ,itii,	 . .
( Itultinitu	 . .
( rot tiituiui
(bid
I I ti In i U 1:1 .
If	 I iii ru
I Itt tilt
11)droguzu
I rid iii ru	 .	 .
I I 	 I it
Inuiluuiuu -
I ron . . . .
Krypton

LI, hiunt .
Lutecium.
'Illgniislum.

tt it gan 'so
tuilrIesjuj in

ii'	 ujujitult'
InInIhOI	 tuiutiibi'r,	 I-:lu.n,e'rt	 SyttulurtI	 fill tier,

Z	 z-	
:	 - ir

A!	 I	 I Mirlvbder.om .	 .	 ulo	 42
05	 Nealvnntu01Nd	 60

.

	

Sb	 SI	 Neon.	 . . .	 No
A	 IS	 Neptunium	 .	 N1u	 93
As	 33	 Nickul	 .i 	 2S
At	 85	 . Ntol,jturiu. .	 .	 Nb	 41
It-a	 51!	 Nitrogen	 •1	 N	 7
Bk	 97 . Nobelium ,	No	 102
tic	 •1 •	 Oiujjruu	 '
It,	 51	 I	 .'gu-tu	 I	 S
It	 'i	 : I t.ulltriuitntt	 .	 III
Hr	 15	 l'Iin-pliiirj . .	 .	 . .	 P	 IS
('if	 .I5116,ulun,iin	 Pt	 75
( ' a	 20	 PItr,;iu,tn,	 .	 (4
(1	 l'urtn,ii,un,i	 •1	 1i1,
C	 6	 Pit n_,sulut:u	 K	 ii

	

i	 55	 l'r:i.iirlvt,uiii,u	 l'
('S	 l'rnnui'tju,im,	 1:11	 (11
('I	 17	 I'niauu foot	 Itu
('r	 21	 litu1i,u,	 11:1	 .55
Co	 27	 lIiJoni ...
Cu	 2))	 Il},i'ntruin	 Ii'	 75
Cm	 III!	 Ith(djiuiui	 Rh	 45
I)y	 (III	 l{ItIi,Iru,I,	 Itt,	 37

	

lIt,	 14
Er

.
OS	 Santanjium ............Sm	 62

Lit	 63	 'Sc arid lion	 I	 Se	 21
Fit	 1011	 SilnitiUtIl	 31
F' 111 	 Silicon,,	 Si	 11
Fr	 87	 Silver ...	 ...... ...Ag	 47
Lid	 64	 S')djuln	 Na	 ii
Cii	 31	 S(rontium.	 .....	 ...... ..Sr	 38
Cr	 32	 Sulfur	 S IG
Au	 79	 Tantalum	 Ta	 73
111	 72	 1 lie lifletutita	 To	 43
lie	 2	 Tellurium	 ........ J 	52
Ilti	 117	 'I'ert,ltutui .	 'Iii	 65
II	 I	 'l'Iualluuun	 I	 81
lii

	

10	 lIioriurn	 'Iii	 i()

	

1,;)	 'Ihuluirt,	 'liii	 (ii
In	 77	 . 'liii	 .	 Sn	 50
F	 211	 , Titanium...............22
Fir	 36	 'Iii iigsr en (Vol train) 	 9'	 71
la	 .57	 . l'r'r,uro	 I'	 52

	

82	 I Varisiluuiom ........v	 23
1,1	 3	 I. Xenon ....	 ...............Xc	 51
Lu	 71	 Ytterbium .......... ....Yb	 ill
Mg	 12	 YLtrjunm

	

5 
	 ..........	 .........39

Mn	 2	 Zinc	 Zn	 30
Md	 - 101	 1 Zirconium—	 Zr -	 10

816
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K

TUBES

Table K Properties of condenser and feedwater heater tubes

Outside	 Inside

diameter.	 Gaee.	 Thikicss.	 diameter.	 Suz-facc area.	 Waterfios.

in	 BWO	 jr	 in	 1t. ft	 grnJft)'(a)

Tube mass,

lb-'ft

(Admiralty)

0.435
0.397

0.737

0 247

0 532

0.480

0.4110

0.299

0.630

0.567

0.752

0.727

0.653

0.557

0.404

16
	

0.065
	

0.495
	

0.1636
	

0.600

0.05
	

0.509
	

0.1636
	

0.630

18
	

0.049
	

0.5 27
	

0.1636
	

0.680

20
	

0 (.135
	

0.555
	

0.1636
	

0.750

6
	

0.065
	

0.620
	

0.1963
	

0,9-1-1

IM
	

Ii ((55
	

0.634
	

0.963
	

Ci 980

Is
	

0,049
	

0.652
	

0. 1963
	

1,042

20
	

0.035
	

0.680
	

0.1963
	

1.170

16
	

0 065
	

0.745
	

0 2291
	

1.360

78
	

17
	

0,058
	

0 759
	

0.2291
	

1.410

is
	

0.049
	

0,777
	

0.2291
	

1.450

20
	

0.035
	

0.505
	

((2291
	

1.590

16
	

0.065
	

0.870
	

0.2618
	

1 .954

17
	

0.058
	

0.884
	

0.2618
	

1,910

Is
	

0.049
	

0.902
	

0.2618
	

1.994

20
	

0.035
	

0.930 O.2618
	

2.120
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FRICTION FACTOR
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APPENDIX

N

CONVERSION FACTORS

Table N-I Some SI basic and derived units
of intertst

Type	 Unit	 Symbol	 Fomiula

Length	 meter	 xi
Mass	 li!ogran)	 kg
Tim	 &cm,mid
lcrmpra(urc	 kcIvmr,	 K

I Orce	 rm(m,,,	 N	 kg) Irnrs
Pressure	 pascal	 Pa	 N rn
Energy, work	 )uxl)c	 J	 Nun
Power	 v-at)	 '.5

Table N-2 Prefixes of multiples
and siibniuItipk•,

Factor	 Prefix

alto

pirrito-u
tO	 nano
10_a	 micro
tO_i

1W.,
icr'	 -dccl
JO	 deka
tO	 -hecto
10'	 kilo
Io

'O'

10°	 tcra
10°	 pela
loll	

exa	 -

Symbol

a

P
n

flu

mji

k

M

G

T

P.

822



fabic N-3 Length
-----

	hhl	 ml

A	 ft	 In	
-	 tril	 fl.tl)fl	 - (sClutc)	 n

	3 280840	 3 937*38	 1 f157021	 3 97OO8	 I ()(Yfl)	 6 213712	 I

	

L-tO	 E-09	 F- 7h	 E-06	 h-li	 F-14	 L-IIJ

3 (U	 20(XfX)	 3 2219I	 I 3(X1Y]	 3.O4SXX)	 I 893339	 3 04SC%)

L	 P3	 E -t 01	 L - 17f.04	 F * 05	 F - 04	 F - UI

	

2 54(txX 	 8133333	 2.684839	 I (8XLl-$J	 2.54(XX*J	 I 578283	 2.540(kJ3

	

-Is	 E-02	 F-I8	 E 0	 t.+04	 F- OS	 F-01

9 .. 	 103848	 3 72461 1	 I S	 9 404530	 5 87854)1	 9 160530

-	 F	 16	 F	 7	 7(1	 F	 71	 F	 12	 F	 IS

	2 54C')	 S 333333	 I.XX00	 2 F54$	
5-1xt1	 I 57S23	 2 530(XS)

	

5.15	 F-OS	 F-03	 5-2!	 5-01	 5-08	 5-05

I (A 0700	 3 280840	 3.9370	 I 057023	 3 937008	 6 213112	 I

	

5- 04	 5-06	 -5	 502	 -i0	 E-06

I	 1-I	 S 2804000	 6.33600)	 1,70111-1 	 6 33648)	 i.6N344

	

F - 13	 5	 03	 504 	 07	 5	 -

I I7tX(	 3 250840	 3937008	 I 05023	 3 . 937008	 I 000000	 6.213712

	

to	 F - 00	 5	 01	 5 - IS	 F - (14	 5	 06	 5 - 04

813
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'C

LQ

0

4

LQ

'C

'C

-7

I—

'C

'C

o 0

Lu

Lki

uj

0
N +
0
-

0

-

'a

-t	

CD

 LQ

 LU

LQ

Hi

1!
0

+

-7

'C0
LQ

LQ

1.
-

!

0
-t

-,

LQ

-	 LC

*

C

§

LQ

:

'C

Lc
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'C

E

z

2
^N

C

'

-

+
LC

-t
C

LQ

LQ

+

-a
+

+

I
'C	 NC

-SN

'C Lw

C'

N -

-
C.

N

NC
+N

^

+
N

N
- C-t

N	
LQ

 

C
N

'C
C

-r

'S

N

-7

!

'C
cc

-t

-t

N N
C
+

C'

N

LIZ

 C

cc

'F

C-	 =

N

LC

C

'C	

LQ

 

-I-

N	 N

'C	 NN C

'C
+

-7

N 

LQ

N
cc

St 

LQ

 

+'C

N
N
E
0t

.	 +	 +

-t	 N
St

LQ



3

-0 —

0

E

u-I

z

41

26

LQ

0 d
.4,

0
0

I	 3	 I	 +

ul

7:7	 =I	 3
4	 -	 4

cr

Lo	 LC

o

r ö	 —
—	 "-.

!

eI	 —
0

LI4

0 rI Q
0	 0

LQ
+	 +

LU	 LU

LO	 r-



-s
-.

'C

-

cc

-t

'0

C

9

-t

C

C

cc

2

-t

-c

C'
+

LU

-c

I	 cc

a

c

z

.0

!

PT 

LQ

 LU

 LQ

 

L.j

I

-T

cc 

LQ

1	
LQ

C -
0

I
'C

L4

0

t4

-t

I
-T

CClI
hI

LU

2

—I

§

- LQ

!

1"•
'C

I
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LU

cc
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Table N•7 Iniy

ft../gnI
g'cm'	 g.L	 lb.. 0'	 I1	 0m1;ii1l	 Iban'	 Iod'	 kg III'

I 0X)	 (, 2427)5	 345403	 I 007240	 3.612728	 S 427773	 1 (5XXX

i..3	 .Li(0	 E.0U	 E+Ol	 L-62	 E-0I	 i:-f03

l.(XX)	 I 249	 6.345403	 1 .002240	 314 2 1, 28 	 8427773	 1 .(XKX8

1.-OS	 F	 P,	 F - -OS	 1-02	 f - cO	 1-6-I	 /t(K)

1.601847	 "I j	 1.336K6	 1 605335	 5.787037	 1.350000	 1,601847

1-02	 EL'I	 1-I)!	 1-Ol	 E-4	 L-02	 E0I

95264	 1 198204	 7,480519	 1.200949	 4 32 1)034	 I .CC$1870	 I. 198264

F-UI	 1-02	 E-00	 6+8K)	 6-03	 6-01	 14+02

9.977646	 9 97?648	 6.M"11	 6 726750	 3 0-654	 8 406933	 ç)7,c7

L-02	 144(1	 E-00	 8-0I	 E-03	 6-02	 T'OI

2.7679I	 2 769il	 I 7283)	 2 1 1(1J()	 2 724191	 2 3328x)	 2 7n"iij -

14	 01	 14 - 04	 £	 3	 8	 02	 14 -02	 £	 UI	 F - 0-I

.186553	 1.186553	 4ti74jT	 990226-I	 I 189211	 4 2at694	 I l5i553

I + CXI	 6	 03	 1 • ()(	 I	 (Xl	 6	 01	 1-01	 1-	 03

I 08KK)00	 I (W	 6 24	 S 34403	 I 001240	 3 6127a	 S 417773

14-03	 6-I-CO	 6--UI	 E-03	 6-02	 E-05	 6-04

Table N-8 Time (mean Milan

day	 8	 win

2.44K)J	 S6-IC(X8.)	 1.44(K00

6-401	 6-flU	 E-I-03

4.166667	 3.6XKCI-)	 6000000

6 - 02	 E	 (8)	 14 n UI

1,157407	 2.777778	 I 066667

6-il	 4	 F	 09

iUfldJ fltOfllll	 ytaa

3.386319	 2737909	 8.640000

6-02	 6-03	 6+0-I

I 410966	 1.140796	 3 &XXK)0

6-03	 E - 1A	 I	 03

3919351	 3-16$S6	 I 0066400-

14	 12	 E	 11	 14

(continued)
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Table N.8 Time (mean solar) (Continued)

thy	 h	 rn 	 min	 Iinu ii,r.th	 yc,r

6944445	 1666667	 600000	 23!4-:I	 I 8)1326	 6000
6-04	 E-02	 E+07	 E-o5	 l-0(,	 E+ O:

2.953059	 7.087341	 2.551443	 4.252405	 8 (,52u1	
2.551443

E + Oj	 E + 02	 E 1 12	 l	 - 02	 E
3.632422	 8 7658	 3.155693	 5.259488	 I 236827	 3 155693
E + 02	 E + 03	 K	 13	 E + 05	 6 UI	 K + 07

1.157407	 2.777778	 1.000000	 1.666667	 3919351	 3 )8876
E-05	 E-04	 E+06	 E-02	 2-07	 i --

Table N-9

-,fvh	 (us	 Ins	 kmTh	 kn	 mi-li	 mi's	 rn/s-------------
2.777778	 3.333133	 3.048000	 1.645789	 1.893939	 5.260943	 8466667
E-04	 E-03	 E-04	 E-04	 6-	 F-5	 2-04

3600009	 1.2000o0	 1.097280	 5.924841	 6 .)8I82	 .893939	 3040
2+03	 E+0l	 2+00	 E -- Oi	 E-0I	 2-05	 2-0!---

3000yj	 8.333333	 9.144000	 4.937367	 5.681818	 1578283	 2540
2+02	 E - 02	 2-02	 E-	 2-02	 2-05	 2-02-----

3.280840	 9113444	 1.093613	 539957Q	 6213712	 1726031	 2777778
E+03	 E-0I	 E+0l	 E-01	 2-01	 2-04	 2-01

---------------------6.076112	 1.687809	 2025371	 1.851999 	 1.150779	 3196608	 514-4444
E+o3	 E+cx3	 E+0j	 E+00	 2400	 2-FM	 E - O

5.28iy.xj	 1.466667	 I 760(x))	 I 609344	 8,6s9766	 2 77777X	 4 470400
K + 03	 2 • (83	 2 4- 01	 2	 (8)	 2 - 01	 2 - 04	 2 -.

I 9081800	 5 2848x	 6 .1(6(881	 5 79339	 3 128316	 3 Wx%81	 I (8)5).
F t 07	 .2 • 0.1	 2	 04	 6	 03	 K • 04	 F • (U	 2 ill
I.l1'1102	 .1281)8413	 3155693	 3.60(8300	 I 943845	 2 1.f,9io	 62I37,2
2+0-I	 LI(S)	 E•0-i	 2+00	 Ero	 F.(w)	 f:-04

&30



C

I-
Cd

Cd
Cd
Cd

ad

LQ

U,

S
'a
-T 

LU

!

tZ
	

C

LQ

C

U,

§3 
C-,

C

+

'C-

C

F—

C

CD
	

r-

LU

3

-U	 LU - LU

I	 -

I	

! CD

 '

!	
! :: L

I-	 LUU	 LU

LQ
m

 cf

i

H'

Cc

.	 4
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l(imperial)/rnin

1.319816

F - 02

' 162792

F - 0!

.22884!

F + (5)

8.326748

F - of

2.199695

F - 0!

1.319816

L+04

I'snin	 m'i

6 0188881	 I (181X5)

(-02	 E-06

9 832238	 I 638707

(-01	 (-05

2.831685	 4 719474

(+01	 (-04

1785412	 1, 309020

(+00	 (-05

4546087	 7576811

F CO	 F - OS

1.664647

F - 05

6188838)

F + 04

ton(nUic)/day

8 6400(53

F -(12

2 40

F - 02

6 531730

	

ton(hotiYh	 kg'

	

3.968321	 I.(5CX*)

	

(-03	 (-03

	1.102111	 2 77775

	

(-0)	 (-04

	

3 (88855)	 7 559871

Table N-li Volume (low rate

S	 Ifl/S	 rt'nnn	 galUSrsin

6 102374	 2.118880	 I 585032

E-02	 (-03	 L --02

I 638706	 3.472222	 2 597403

(+0!	 (--02	 (-0!

4 719474	 2.88185:0	 7 480521)

F + 02	 L -t 01	 F - 03

6.309020 3.850000 1 3W0
(+0!	 (+00	 E-0l

7.576811	 4.623654	 1.605436	 I 2C49

F	 UI	 F -t 00	 E - 01	 L - CO

1.666667	 1.017062	 3.531467	 2641721

£ + Of	 E + 00	 £ - 02	 F - 01

1.000000	 6.102374	 2.118880	 1.585032

F + 06	 F + 04	 F + 03	 F + 04

Table N-12 Mass flow rate

Vs	 kg/h	 lbJnün	 s_h

3(8885)	 I 322774	 7 '3b642

F + (5)	 F 01	 F - 03

2 777775	 3674171	 2 704623

- 1)1	 F - 02	 1 • 053

7539873	 2 7214

F i- 00	 F + (II	 F + W

832



	

-c*	 tnC)ddV

	F 	 02

	

I(h1h3	 kg 

S c*xx)J

	

E-04	 E-04

	

3 59294	 I 157407

	

E - o:	 L - 02

2 I7124

E-.-0l

F	 01	 E4C')

Table N-12 Mass flowatc (Continued)

h_mm	 Ih5

4 535924	 I

E - 01	 E - 01	 F - 02

4 I>67	 1.530958	 9 I5928

E	 - 01	 L - 02	 E	 01

25	 40715-173.333333	 2.csKAX*2

E-2:	 L-02	 E-4-0I	 E+01

c.X<if	 : (4X0	 1.322774	 7912

E-05	 Ei-03	 E-+02-	 E-03

D

Table N . 13 Force

I: F I.rcC

(or kib)
	 pundi

• :-s	 kip	 lb
	

• ft s)
	

kg)) rr s)

I 019716	 : 245059	 2.24.0)9°	 .2330I4

E-06	 E-09	 E-06
	

F - 0
	

F - 05

)X162*
	

9.806650
9 Sk-1-	 -	

-

I	
E-03	 E06	 E+0l

	
F + 06

4448222	 43.:4	 3.217405
	

4.4, :72

F0S	 E--02	 E03	 E04
	

F + 03

4 445:12	 4535924	 I.(xX*20	 3217405
	

4.148222

E-0 	 F - UI	 F - U)	 E-01
	

F + CO

I .352550	 1.409808	 3.109095	 3105095
	

1.382550

E i- 04	 F - )2	 F - (PS	 F - 02
	

F - UI

I iW)	 t 171071A	 I ).O'SOO

U

.E+05	 F—UI	 E-04	 F — UI	 E06



!
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3
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!LC
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-
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MV. Jjy (on
(incInc)

1 1.92130

E - 05

4.845833

F - 05

4.166067

/ - 02

6kg, (W .

6 4 03

4 568(X)

F 03

3 &XX)1'0

- F 06

Ii 64'\'\'

F t 01

F - 08

Table N-16 Energy flux

3:u (h)itt	 i s;i	 e:g ssn)	 ft	 lb,/(h)(I)	 hpfi	 \¼ ow

194981	 7769,	 3 9j90	 315458'1	 3

1: -	 - 01	 1:	 02	 U - n.	 !. - 04

I 32721Y	 4 IS'5(X)	 I 0$2714	 S	 I21	 4 I9(X	 4 I

E -.- (1 .1	 F f 07	 1 • 07	 1.	 ,	 1.

3 W1384	 1	 2 4785	 I 24551	 1 (kL.)

E - 0$	 I. - 08	 1: - 10	 - 0	 1 - U	 I

I 2850(.7	 9 8.92478	 4.05388()	 5 (0051,5	 4.03i59	 4.05.18

F-03	 L-(iS	 E--I3	 L-07	 /.-07	 L-03

2.544432	 I 917130	 8.020041	 I .9 S (Y.W	 S 07(..: I

E+03	 6-0!	 11406	 E0S	 L-01	 Ff09

3.169984	 2.398459	 1.000000	 2,466795	 I 245851	 I .XT(X)

E-03	 6-0!	 F'-07	 11-06	 f-cJ	 •

3 1699S4	 '-5	 I (X1988)	 2 46655	 7155I	 I

2 - 01	 1 - '	 1	 I!	 - 02	 / - I 	 I:	 (0

Table N-17 Specific energy

OtwIh_	 caLg	 khkg

5.555556	 (46111!

11 - 01	 6	 04

J.81XAI1 163000

11 + 00	 11 - 03

1.547721	 8 59S452	 -

ff03	 90'

- . 74530	 2 06361,	 2 4(X)(X)

£	 04	 6	 0.4	 2. -. 01

4299226	 2.30$451)	 7 777778

F - 04	 6 - 01	 6 - 07

/
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Table N-18 Power

cii s	 crgCV s	
lip	 k.	 W. (lit

6 999tt.54	 2 930711	 1.823191	 I :96948	 3.930143	 2 9307!;	 2 930711

F-	 02	 , 06	 F.	 I S	 F - UI	 F - 04	 F	 1	 F.	 0!

	I6800	 2 613173	 I 57I3	 5.614583	 4 1861400	 4 11461400

£	 UI	 1.	 07	 F	 09	 6	 02	 F - 03	 F - 03	 F + (8)

	

3412141	 2.380493	 624157	 I -25367	 1341020	 1.00X)(X)	 1 0))(YXJ

	

E--07	 E-08	
I.-()	 F-lU	 E10	 F.- - 07

	

5 466898	 3.814002	 1.602190	 7 ø#27S	 2 l4.569	 I 002190	 I 002190

	

E-19	 E-20	 E--12	 k 1	 F-22	 E-22	 F - IS

	

7 710415	 5.397200	 2.25970)	 I 410352	 3.030303	 2.259697	 2 259697

	

U2	 F-03	 E+05	 EI7	 E-05	 L-0I	 L-02

	

2 544437	 1.781076	 7.457010	 4 654261	 3 ;lAAU	 7.456999	 7.456(-9i

	

F 03	 F-' 02	 E+ (Y	 F2I	 b -04	 E-05	 E+02

	

3412141	 2.388459	 1.030000	 6 241457	 4425366	 1.341020	 OOWOO

	

F 0%	 F	 02	 F - 0)	 F	 21	 -	 F 01

	

3412141	 2388459	 1.000000	 6241457	 4.425366	 1.341020	 1.(X00)

	

E+CID	 E-0i	 f' + 07	 E+I8	 K-0I	 E-03	 E-03

14344



Table -19 Pour density

	

I)('.i h), 't' 	 c! 0)'crii')	 ?.tc\.(5)(cni')

:4 1 -oA6	 6.459729

6 —	 L i 07

	

40453343	 2613177

6	 Us	 F + 13

	

.548053
	

3 s2670

F: -

	

9 r52 106
	

2398459
	

o 241457

	

1. -. (11
	

L' - 01
	

S •	 2

	

9062106
	

2 370)45-)
	

6 241457

	

S - 02	 - 07
	

6: + 06

Wm, WA A.? W m'

	

fl149' I	 1 034971

	

6-10	 6,01

	

4 186 f ('	 4 I 961)00

5	 6	 5 + 06

	

1 62Vt.	 1 602 190

	

1. - 13	 6 - 07

1 000000

6-4-06

6 - 06

	

Table -20 Specific 	 ser

	I)tu)5:07..,	 II	 1bHh70h,i	 6p6_

	

I 543210	 ? 75093	 3930!.

	

6-04	 6+02	 6—CO

7-12530	 2.5-16735

	

5+03	 15'Oó	 E-l-C13

	

I 285067	 I 994456	 5 050505

	

S - 03	 6' - 07	 6 - 07

	

2.M6136	 3929223	 1.980000

S + 03	 6. - 01	 6 + 06

547721	 2 399459	 I 2(W89

E . )	 6'-04	 E	 03

I 547721	 2 1.Ic9

E — .03	 6-07	 6*00

55'

	

6461113	 6461113

	

17-01	 E+02

	

4 186800	 4.186903

	

6+03	 6+06

	

5.302965	 8.302965

	

6 - 04 -	 F - 01

	

1.&43987	 1.643987

	

E-03	 E+06

6062773	 '

6-04	 5+03

(9X0083

E-07	 E-03



ralik N-21 1 Iicrwal cunductabity	 -

iu.1h)(IcFj	 lru	 LrLIh)(it)CF	 csl;()(crn)(C)	 kcL h)(nlAC)

I 2.X%XX1	 4133787	 1488163

L + 01	 E - 05	 6 + LX)

833333	 3444823	 1 240136

	

6 - 02	 6 - 06	 F - 01

2 419095	 2.902906	 360cXyy

	

F + 04	 F -- 05	 6	 0-I

8063629	 2 777775

L-01	 E'- OO	 6-05

5.77759.	 0933473	 2388459	 8.598452

E 0	 F--00	 E-05	 6-01

fable N-22 Ifeat-transfer coefficient

BtuJ(f()(h(F)	 caI.(crn)(s)(C)	 V(/(cm2)(C)	 W.(m7)(C)

1356229	 5.678260	 5 678260

6-04	 6-04	 6+0)

1 33386	 4 868(Y	 41580k0

6-03	 6-01	 L-

I	 I:

I 01

0451	 I

r	 r	 r

W:(n1)C)

1730734

E+0J

I 442279

F - 01

4.186800

6+04

1.163000

6+00

64)



Table N-23 Specific heat and spcitic gas
constant

bii.3ib'F)	 c	 ()(C)	 h. I 	 K

i.to)	 7.835679	 4. 11169,00

E.02

I	 3579	 4 I

	

E*(X)	 02	 ECK)

	

.276214	 I 27r214	 34351

	

- E - 01	 -	 E - 03

	

2.388459	 2 38.9459

	

- 4)1	 L - 01	 E - 02

-	 841
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'sase length, 535 5-1h.5!

Solar scatterun	 575
Solid stare 573

tic effects of i .tdiaruun -
SoN land cu ' mpu rUse 3- air eitcr 	 iiut.0 Cc	 nt,(554	 5)Ste

nuclear funl, 75!
disposal of, 7tSt
reprocessing 75.5

Spray dracmatoc 250
Spray ponds and canals -,U-;. 3
Spring tide, 660
Stahilurs - uitutiiSts hcrc - Il 3
Stack, lIP

STAG combined nick 745
S t ead y-state steaJs . 50 (SSSF) sSsteni 2
Steam.

geothermal 4)0
geOpressured .51k-
hs hot heron I - 745
magmatic, 511-4
meteoritic 504
petrothermal 508

Nliullir chart for, 75
motive ( evaporators) 274
thermodynamic properties of saturated

(English Uflit) 706773
saturated (SI units) . 77547g
Supeiheamed English units. 774-777

SI units, 754-7g5
Steam drum, 94
Stcjrn gcneraro-

nor prehearrs in. 1u1
burners in, IS'
control of, 114
drumi pv y
esinn,um . !ers in. lull
tin, al. liP
it, list -hr	 'uJcr reast,ui,
tirC . ttihc Sit
(0501 fueled.

ficInif 404

tadiat,ol iii

745
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Sr curt gene r.tri'rc (Con! I
teciti,ul.tt iii!	 fi,siil	 '

nuclear. 4 
reheat in, li,
in solo thcrn:.il ssrcm .. reccIscr).	 4)
Siirlirrg, iii	 -

superlic.utcrs, 96, 97
warcr•ruc, 53. 57

Steam . jcr iii ejector (SJAE). 233
Stirling L)c1c in solar cncr	 565
Stirling src.iir: ) rricraror. i
Sto.crs. I 31)
Sitct(iitd ;,rivs for II ' S rcnlova!, 514
Suliliti umirtiluc coal. 124
Sti)'ciiirlcd liquid, I 3

he inuidn;i rnrc p rOpe rI ic's oh. 774-777
Sulfur, ricidcs of. 713

ri the arroosphert' . 713
re louis al

sis!Cis.liiisl	 n. 727
rccinthusriofl - 42

Suit time, mean, (51ST). 5-f1
Superr t 1 h6nj c fist breeder reactor, 451, 459
Superconducticc magnetic cr.e-rgy storage, 691
Si iiccrrc:il pmccsu me cede . it
Sul s emerirIc.il v. liter. properties of. 777
Siipv'r!.c II	 R.irik-:e c'. do.
"ue';hitr'rs. ste.ii:'	 encra1 ' 'r, 96, 'i7
Siipcms;rrii t.iriiiti in sic_mr t_ictiincs_ 197
S irtlierr	 tuck, I 52

Suit g.isutciri.ur;
cuuil l:5ui!,idrl,l:l

ii 'hi)1 .	 I
tar	 ansi	 I

Svsrcrrr	 I lien inn . usi, ri:lnu:nd

Tar sand, 155
Terminal lcmnper.irure (inffecnce ('(ID)

in dun ile nn'c r ' . 235
iii Oiling IOWC Is, 264
in feedseater hearers. 53

Ternary Issiun, 754
Terre ci rio I curl,i r r,ij at III!. 536-537
Thermal energ y storage. 677

chem ical, 705
latent, 7112
sensible, 696
in solar powerplants, 554. 582

du,il lank, SStu
thermoclinc .555

I iicrrnl neutron, 37ru	 -
1 hcrmiI pollution, 742
thermal reactors, 395

hurnlini 1'.cc 11cr, 417
gas-cooled, 433
heavy-water. 446
peturnie- rued. 444
prcc-surn:cd-'a ater, 3'e)

1 berrrnuiclnr.c cnergs outage, 555
The rmu iin.t in iss:

first lacu of. ckscd systciit. 7
open STCrn.

second LIAof. I-I
ss'trni, 2

'I lienmumcuc)c.i; re?dtor, 363
Thorium. 459

in pebble -lied reactor, :14(s
1 Inuunnunr iIngh .Tcrriper.-i sure Reactor (ii UR-

3l), 4-14
innuiniicg
iii feedaaicr healing. 53

1 isles, ocean; uS's
p.usi er from mr.ouhin I;, ted sin g le-pool. 663

simile pool. iii
two . puiol. (.67

range of. 659
scheduic of, ii)

tipping cycle. curgencr:rtiorn, 73
14 1 11 . r1o cs dsmc-epr in geothermal energy, 521
'(rude sciruds .55)
'1 rarnip uranium, 752
Transuran i um ekr',ients, 395
Trasrilinig screen. 265
Traversing trash rake. 265
Tray, deae rotor, 25))
'('ririsini:	 -

nil fusnuun.'
1	 re,neru'r c I (Lent -	 .1

1 isles
i,,uiler.
cnu:i-.)crn',s'r . 2"))

properties oj. SIT
feedsi its heaters, 242.245, 246

pmopc rt:m sri. 517
pressure JtO) cit. in condensers, 235, 236

Turbine blades:
courting - g.is. 375

"a h. 335
gas turbine. 213
impulse, 178

efiicie'itcv of, 179
optimum speed of. IS)
velocit y diagnarn for. 180

!d,is.tiOtt. 191
rlflciency of, 194
optimum speed of, 193
seine lv d i:'ram for. 192

tcs:sted, No
Turbines

reolipule. ITS
rrrangcmdn:ns Of.
Curtis stage.
efficiencies irL 2)51

polvtropic. 45
gas. 211. 30

(5cr a/co Gas turbines)
50551_S iii.

C,



rCa_toil, 151
Sec a/si, React ii: a rh:ric

'rk of, 2I, 32, 313
5cr st/so Wind turbines)

lvrhmia. 176
1 at narOU rid c fttctc tiC) for C TIC \ si) Ii CC

cheinca!, 708
latent heat. 704
puruped-hydro, 680
th e rmal. 699

1\'A dispersion model, 113
Iwo-pool tidal sstcm. 667, (WI

Lnierground pumped'h y dio ecerg\ stor:ICv'
679

Uranium, 357
enr:chcd, 389
natural, 357
tantp, 752
1r355', 3Q5

V regcv.rucicat ,•
Valence electrons ,3S7, 573

aIeo.,c shell, 357
\'aor, 13
VaNr-duminated geothermal energy. 5,0s. SliT
\apor . t pe pressurizer. 407
\!xrtv-cornpou nsld impulse turbine.
Void traction:

in boilers, 92
in fluidized beds, 144

Volume-efficiency ratio for flywheels. r'57

Waite disposal:
fossil, 73
nuclear, 760

Water:
compressed (subcooled) proper-ties of.

774-777
dcmineraltzing, 252
injection of, in gas turbines, 328
polishing, 253
solar energy absorption in. 620

Water circulating (cooling) systems. nl
Water reactors, 399, 417, 446

t\t)IX 861

V.att, janres, 174
Wase machines:

Dam-Aloft, 656
If	 655

li'at, 650
hi 1ih-lc; el t csc i's i_sir 6S4
high-pressure accumulator. 65
multiple-pontoon. 657

\Va motion,
Waselength:

if carnma ra'. 3M
of ixeart waves, 044
of solar radiation. 575

of photons, 578
in silicon cells. 581

We hull ss rd se loc'it> di sir hUt oil,
V. rllnri . l .ord SO, ereos ri process, 731
Wet -bulb temperature. 2S5
Y.eT cooling towers. 268-289
\ ci sifl cooling tosser, 297
Word:

drag coefficient of. 619
in the earth ' s atmosphere .5.89
exceedance curses of, 605
rragnus effect of, 613. 618. 619
incas energy velocity of. 604
risisset from, 552
in 111C United St.stc' .
\','rrhill selocit) disirbunir. 0,54

Wind turbines
aeriietcctrie, 624
D:irrreus, 622
efficiency of. 597
flat rating of. 601
forces on bl;tils. 598
h:slory of. 591
large. 603, 608
Madaras, 621
sirIng, 602
small. 602, 607

Wisconsin superconductive encrg\ storage. o95
Work, 8

oltiraylon cycle, 315, 319320
of a compressor, 22, 315
of a cycle, 24
floss,3
notiflow, S
of a pump, 23, 32
of a turbine, 21, 32, 313

Zinc-chloride battery, 691	 -
Zoning for nuclear fuel. 301

Si
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