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TABLO A-1
Eiazn maddelerin molar kiitle, gaz sabiti ve ideal gaz Gzgul isilari

25°C 'de Ozgll Isi Verileri

Molar Kiitle Gaz Sabiti
Madde M, kg/kmol R, kJ/kg * K* Gy kIkg -K ¢, kdkg - K k=cy,
Hava 28.97 0.2870 1.005 0.7180 1.400
Amonyak, NH; 17.03 0.4882 2.093 1.605 1.304
‘Argon, Ar 39.95 0.2081 0.5203 0.3122 1.667
Brom, Br, i 159.81 0.05202 0.2253 0.1732 1.300
izobitan, C,H,, . 58.12 0.1430 1.663 1.520 1.094
n-Bltan, CiH,, 58.12 0.1430 1.694 1.551 1.092
Karbon dioksit, CO, 44.01 0.1889 0.8439 0.6550 1.288
Karbon monoksit, CO : 28.01 0.2968 1.039 0.7417 - 1.400
Klar, Cly 70.905 0.1173 0.4781 0.3608 1.325
Klorodiflorometan (R-22), CHCIF, - 86.47 0.09615 0.6496 0.5535 1.174
Etan, C,Hg 30.070 0.2765 1.744 1.468 1.188
Etilen, C,H, e 28.054 0.2964 1.527 1.231 1.241
Flor, F, 38.00 0.2187 0.8237 0.6050 1.362
Helyum, He ; 4.003 2.077 5193 3.116 1.667
n-Heptan, C;H,q 100.20 0.08297 1.649 1.566 1.053
n-Hekzan, C¢H,, : 86.18 0.09647 1.654 1.558 1.062
Hidrojen, Hs LB 2.016 4,124 14.30 10.18 1.405
Kripton, Kr ) 83.80 ' 0.09921 0.2480 0.1488 1.667
Metan, CH, ' 16.04 0.5182 2.226 1.708 1.303
Neon, Ne 20.183 0.4119 . 1.030 0.6180 1.667
. Azot, N, 28.01 0.2968 1.040 0.7429 1.400
Azot oksit, NO 30.006 0.2771 0.9992 . 0.7221 1.384
Azot dioksit, NO, 46.006 0.1889 _0.8060 0.6171 1.306
Oksijen, O, : 32.00 0.2598 0.9180 0.6582 1.395
n-Pentan, CsH,, 2 72.15 0.1152 1.664 1.549 1.074
Propan, CqHg - 44.097 0.1885 1.669 1.480 1.127
Propilen, CsH, 42.08 0.1976 1.531 1.333 1.148
Buhar, H,O 18.015 0.4615 1.865 1.403 - 1.329
Kukdrt dioksit, SO, ' 64.06 0.1298 0.6228 0.4930 1.263
Tetraklorometan, CCl, 153.82 0.05405 0.5415 0.4875 11
Tetrafloroetan (R-134a), CoH.F, " 102.03 0.08149 0.8334 0.7519 1.108
Trifloroetan (R-143a), CoHsF; 84.04 0.09893 0.9291 0.8302 1.119
Ksenaon, Xe 131.30 0.06332 0.1583 0.09499 1.667

" kikg - K birimi kPa - mifkg - K e egdegerdir. Gaz sabiti = R,/M ‘den bulunur burada Ay, = 8.31447 kJ/kmol - K. degeri evrensel gaz sabiti ve M
molar kitledir,

Kaynak: Ozgul 1s1 degerleri The National Institute of Standards and Technology (NIST), Gaithersburg, MD tarafindan hazirlanan 6zellik
programindan ahnmustr, .
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TABLO A-2

Kaynama ve donma noktasi dzellikleri

1 atm 'de Kaynama Verileri Donma Verileri Sivi Ozellikleri
Normal  Buharlasma Efime Gizli Ozgul
Kaynama  Gizli Isisi Donma Isisi Sicaklik, Ozgil Kiitle Isi
Madde Noktasl, °C  hy, kJ/kg Noktasi, °C  hy, kd/kg °C p, ka/m?® ¢, kJ/kg - K
Amonyak - - —33.3 1357 -77.7 3224 -33.3 682 4.43
-20 665 4.52
0 639 4.60
25 602 4.80
Argon -185.9 161.6 —189.3 28 -185.6 1394 1.14
Benzen 80.2 - 394 - 126 20 879 ; )
Salamura (kutlesel olarak - '
% 20 sodyum klor{r) 103.9 — . -17.4 — 20 1150 3.11
n-Butan -0.5 385.2 —-138.5 80.3 -0.5 601 2.31
Karbon dioksit -78.4* 230.5 (at 0°C) —56.6 0 298 0.59
Etanol 78.2 838.3 -114.2 109 25 783 2.46
Etil alkol 78.6 855 —156 108 20 789 2.84
Etilen glikol 198.1 © 800.1 -10.8 1811 20 1109 2.84
Gliserin 179.9 974 18.9 200.6 20 1261 2.32
Helyum —268.9 228 — — --288.9 146.2 22.8
Hidrojen -—252.8 4457 -259.2 59.5 -252.8 70.7 10.0
izobiitan . -11.7 367.1 -160 105.7 -11.7 5938 = 228
Kerosen 204-293 251 —24.9 - 20 820 - 200
Civa 356.7 294.7 ~38.9 1.4 25 13,560 0.139
Metan -161.5 5104 —182.2 58.4 —161.5 423 3.49
-100 301 5.79
Metanol 64.5 1100 =GLT 99.2 .25 787 2.55
Azot -195.8 198.6 =210 25.3 —195.8 809 2.06
: -160 596 2,97
Oktan . 124.8 306.3 —-57.5 180.7 20 703 210
Yag (hafif) 25 910 1.80
Oksijen -183 2127 —-218.8 13.7 -183 1141 1.71
Petrol — 230-384 20 640 2.0
Propan —42.1 427.8 -187.7 80.0 —42.1 581 2.25
0 529 2.53
50 449 3.13
Sogutucu akigkan-134a —26.1 216.8 —96.6 — 80 1443 1.23
-~26.1 1374 1.27
0. 1295 1.34
25 1207 v T4
Su 100 2257 =l 333.7 0 1000 4,22
' 25 997 418
50 988 418
75 975 = 4.19
100 958 4.22

* Stblimlesme sicakhigi. (518 kPa 'lik Ggld noktanin altinda karbon dioksit kati veya gaz halinde bulunur. Yine karbcn dioksidin donma noktasi
sicakhdi, Ugll nokta sicakhg —56.5°C 'dir.) :
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TABLO A-3
Kati metallerin ézellikleri '

Cesitli Sicakliklarda Ozellikler (K),

Ergime 300 K 'de Ozellikler K(W/m - K)/c,(J/kg - K)
Noktas, p C k a X 108
Yapi K kg/m®  Jkg:-K W/m-K m&s 100 200 400 600 800 1000
Aldminwum: - 0 o 5 S0L s ; e 5 : %
Saf 933 2702 %03 = 237 971 302 237 240 231 218
: o = e . 482 798 949 1033 1146
Alasim 2024-T6 775 2rP0. - 8rS T 73.0 65 163 186 186 -
(4.5 Cu, %1.5Mg, =~ S S o i :
0.6% Mn) e i g 473 787 925 1042
Alasim 195, Dokim: _ : i s
(%4.5 Cu) 2790 883 168 68.2 _ 174 185 0
Berilyum 1550 1850 - 1825 200 59.2 990 301 161 126 106 90.8
203 1114 2191 2604 2823 3018
. Bizmut 545 9780 122 7.86 6.59 16.5 9.69 7.04
' . 112 120 127
Bor 2573 2500 1107 270 9.76 190 555 16.8 10.6 9.60 985
- _ 3 , 128 600 1463 - 1892 2160 2338
Kadmiyum = 594 8650 231 96.8 484 203 99.3 94.7 ; g
- 6l : : 198 222 242 i ; e
Krom = 2118 7160 449 937 291 159 111 909 807 713 654
e R o . 199 384 484 542 581 616
Kobalt 5 1769 8862 - 421 99.2 266 167 122 85.4 67.4 5821 52.%
; 2 - 236 379 450 T B03 550 628
Bakir: i
Saf 1358 8933 385 401 117 482 413 393 379 366 352
' 252 356 397 417 433 451
Ticari bronz 1293 8800 420 52 14 ' 42 - 52 59
(%890 Cu, %10 Al) 785 160 545
Fosfor digli bronzu 1104 8780 355 54 17 41 65 74
(%89 Cu, %11 Sn) = — — —
Kovan piringi 1188 . 8530 380 110 33.9 75 a5 137 149
(%70 Cu, %30 Zn) 360 395 425
Konstantan 1493 8920 384 23 6.71 17 19
(%55 Cu, %45 Ni) _ _ 237 362 .
Germanyum 1211 5360 322 59.9 347 232 968 43.2 273 198 174
; : ; i : 190 290 337 348 357 375
Atn 1336 19,300 129 317 127 327 323 311, 2a8 i og4 o7y
' j o ey 109 124 131 135 140 145
iridyum : 2720 22500 130 147 50.3 172 153 144 138 132 126
: i 90 122 133 138 144 153
Demir:
Saf 1810 7870 447 80.2. 23.1 134 94.0 69.5 54.7 43.3 328
R 216 384 490 574 680 975
Armco demiri - ' ' | o
(%99.75 pure) 7870 447 727 207 956 806 65.7 53.1 422 323
: 215 384 490 574 680 975
. Karbon celikleri: & : : _ ;
“sade karbon celigi (Mn = %1 7854 < 434 . 60.5 Vi _ S 5687 480 392 300
- Si=%0.1) o : T e . e 487 559 685 1169
AlSI 1010 : 7832 434 = 639- 188 0 58.7 48.8 392 31.3
e - e 487 559 685 1168
Karbon silikon (Mn = %1 7817 446 51.9 14.9 49.8 44.0 37.4 293

%0.1 < Si = %0.6) ; : ' 501 582 699: 971



_ EK
TABLO A-3

Kati metallerin dzellikleri (Devam)

Cesitli Sicakliklarda Ozellikler (K),

Ergime 300 K ‘de Ozellikler KW/m - K)/cy(J/kg - K)
Noktasi, p s k a X 10°
Yapi K kg/m?® Jkg-K Wm-K m?s 100 200 400 600 800 1000
_ Karbon-manganez-silikon . 8131 434 A0 Tte : 422 .39.7 350 276

(%1 <Mn< %165 T : : T 559 685 1090
ol e e T j
Krom (dis(k) celikleri: :

1 Cr—1 Mo-Si (%0.18 C, 7822 444 37.7 109 38.2 A6:7- - 83.3:" 960

%0.65 Cr, %0.23 Mo, Y

%0.6 Si) 492 575 688 969

1Cr—1 Mo 7858 442 423 122 42.0 39.1 345 274

(%0.16 C, %1 Cr,

%0.54 Mo,

%0.39 Si) s 492 575 688 969
1Cr-V 7836 443 489 141 46.8 421 363 282

(%0.2 C, %1.02 Cr,

0.15% V) _ : 1 : 492 575 688 969
Paslanmaz celikler: - e ; e e : i e o
 AISI 302 Coimnielsse s EDBR S dBls e BT e B0 L 200 228 254

Sl st e e SR 512 559 585 606
AlSlaoa o0 e 167007900 - AT 149 raag o g9 o198 166 198 =205 U5
e m e P S A o D 515 557 582 611
AlSI 316 e e ApRE 468 134 348 s e el e B )

Gy : P ' e : 504 = & 550 576 602

AlSI 347 i 7978 480 142 3.71 : LS gniia R gar Bl 0 24T

' G 5 513 559 585 606
Kurgun 601 11,340 129 853 24 39.7 367 34.0 31.4

s A 132 142

Magnezyum . 923 1740 1024 156 876 169 159 153 149 146

- 649 934 1074 1170 1267
Molibden 2894 10,240 251 138 537 479 - 143 134 126 18 <12
141 224 261 275 285 295
Nikel: =

Saf 1728 8900 444 807 . 230 ieL. 167 80.2 656 676 718

232 383 485 592 530 562 '

Nikrom 1672 8400 420 12 3.4 14 16 21

(%80 Ni, %20 Cr) 480 525 545

inconel X-750 1665 8510 439 1.7 341 87 103 135 17.0. 205 240

(%73 Ni, %15 Cr,

6.7% Fe) N < TR T 510 546 626
Niobyum 2741 8570 265 537 23b b DL ee s BEBN G AR B8 ieTA

i e = B8 opdel o 074 o 081 292 301
Paladyum 1827 12,020 244 718 Jd5 i geh TR 73.6 79.7 869 942

o : : L e 2511 g 2610 e Pt L agd
Platin: o : : R ;

Saf "~ 2045 21450 133 716 251 Pih o g2b 71.8 732 . 756 (TA7

e _ : ' 100 125 136 144 146 152
Alasim 60Pt-40Rh 1800 © 16,830 162 ' 47 17.4 o : . B 59 65 69

(%60 Pt, 940 Rh) = : — — — =

Renyum . 3453 21,100 196~ 479 167 589 51D 46.1 442 . 441 446
. ; R 1 LogR cuan e 80 0 alaR e 1B e
Rodyum - 2236 12450 243 150 = 496 @ 186 154 1ag . 138 127 121

147 220 253 274 203 311
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TABLO A-3
Kati metallerin zellikleri (Son)

i Cesitli Sicaklikiarda Ozellikler (K),
Ergime 300 K ‘de Ozellikler K(W/m - K)/ Co(J/kg - K)

Noktast, p [ k ax 108
Yap! K kg/m®* Jkg-K Wm-K m2s 100 ~ 200 400 600 800 1000

Silikon .~ . 1685 . 2330 Tab i e R . 884 . 264 080 . 619, 424 312
Cman ol e e 259 . 'BbB. 790 887 | 9i@ .gap
‘Glimis . 1235 . 10,500 - 235 . 429 174 444 i 430 495 412 3% 379
: = el Uk AR s R 2505969 2T
Tantalyum 3269 16,600 140 57.5 247 59.2 57.5 57.8 58.6 584 60.2
] _ o 110 133 144 146 149 152
Toryum 2023 11,700 118 54.0 39.1 59.8 54.6 54.5 55.8 56.9 56.9
99 112 124 134 145 156
Kalay - 505 7310 227 66.6 40.1 85.2 73.3 62.2
188 215 243
Titanyum 1953 4500 - 522 21.9 932 305 245 204 19.4 19.7  20.7
i 300 465 551 591 633 675
Tungsten 3660 19,300 132 174 68.3 208 186 159 137 125 118
- - 87 122 137 142 146 148
27 25 0 120060 5 3400 1388 430
Vanadyum 2192, . 6100 . 489 . B0 . 193 358 53 im0 agn sy 382
Cinko - Cea 893 71400 B89 116 48 17 i e g3 o
Zirkonyum 21256 6570 erg. . 227 ) 124 R32 - 050 g e 237
: - _ - o Saa 205 264 300 332 842 32
Frank P. Incropera and David P. DeWitt, Fundamentals of Heat and Mass Transfer, 3rd ed., 1990. Bu malzeme John Wiley & Sons, Inc. izniyle
kullanimistir. -

Uranyum - 1406« 10,070 . ats. L iBze o




TABLO A-4

EK

Metal olmayan katilarin 6zellikleri

Ergime

300 K ‘de Ozeliikier

Cesitli Sicakhklarda Ozellikler (K),

k (Wim - K)/e,(J/kg - K)

Noktasi, p
Yapl _ K

¢

k

a % 108

100 400

Aliiminyum oksit, 2323
safir : . :
Aliiminyum oksit,
ok kristalli
Berilyum oksit

2323

2725 3000

Bor 2573 2500
Bor fiber epoksi
(% 30 hacim) kompozit
k, fiberlere ||
k, fiberlere L

Cp

Karbon
Amorf

590

1500 -

Elmas,
tip lla
. yaltkan
Grafit, pirolitik
k, tabakalara ||
k, tabakalara L
S
Grafit elyaf
epoksi (% 25 hacim)
kompozit : -
k, fiberlere || 1s1 akist
k, fiberlere L 1s1 akisi
e
Piroseramik,
Corning 9606
Silikon karbiir

3500

2073 2210

450 1400

1623 2600
3100 3160
Silikon dioksit,
kristal (kuvartz)
k, c-eksenine ||
k, c-eksenine L
C, _
Silikon dioksit,
cok kristalli -~
. (erimig silis)
Silikon nitrir

1883 2650

1883

2173 . 2400

Kiikdrt 392 2070

Toryum dioksit 3573 9110

Titanyum dioksit, 2133

4157
gok kristalli i

kg/m?® J/k
3970

3970

2080

1950

2220

«78h
: 1'03():".’

1105

1122

709

087

985
808

675
745
691

708

235

0,

765

2%

B
g -KW/m-K m¥s

46
36.0
o72

27.6

2.29
0.59

1.60

509 2800

1950
5.70

3.98

4980

10.4
6.21

138
16.0
0.206

13

84

200

9.99

210
0.37
364

223
0.49

- 757

- 05r 18

S e B
4970

16.8
R .

3230
9.23
411

068 0 1
37 e
5.25 4.78

ot

1.89

230

9.65

578

0.141 0.165

403

0.185
606

892
2.68

1406

1038

1050

50
3.4

1075
1.75

1.3
937

6.6
274

- 500

880

1650

667
2.01

1122

1135

4.2
3.1

1250

© 4105

9.88
1063

4.7
285

gl
910

534
1.60

1793

2.96
197
87
1195

- 2:.'3'7

8.76
1155

3.68
295
346
930
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TABLO A-5
Yapi malzemelerinin 6zellikleri (24°C ortalama sicaklikta)

R-degeri
Isil Ozgul (listelenen
: Kalinlk,  Ozgiil Kutle, p  Iletkenlik, k Isi, ¢, kalinlik icin, L/k),
Malzeme L mm kg/m® Wim - K kJ/kg - K K- mz/wW
Yapi levhalar &
Asbest-cimento levha 6 mm 1922 — 1.00 0.011
Algipan - 10 mm 800 — 1.09 0.057
- 13 mm 800 — — 0.078
Kontrplak (Douglas ¢ami) — . bB4g 012 ' el
; e o, - 6mm 545 — e L
10 mm o e S 0.083
13 mm 545 -— Sutaa I 0.110
20 mm 545 —_ el 1 0.165
Yalitim levhasi ve sizdirmaz kilif - 13 mm 288 — 1.30 -0.232
(6zgul kitlesi diizenli) 20 mm 288 — 1.30. 0.359
Duralit (yiiksek 8zgiil kiitleli,
sertligi standart) ' — 1010 0.14 1.34 —
Sunta: :
Orta 6zgdl katleli — 800 . 0.14 1.30 —
Hali althigs i 16 mm- 640 —_ - 1.21 0.144
Agac alti ddseme 20 mm — — 1.38 0.166
_ingaat Perdesi : : : e A
Buhar gecirgenkege = : —_ ! —_ — o —  0.011
Buhar contasi (2 tabakal 0.73 - : ; :
kg/m? 'lik kege) i — e — G et 0.021
Ddégeme Malzemeleri ;
Hali ve lifli yastik . — — — 1.42 0.367
Hali ve kauguk yastik ) —_ — — 1.38 0.217
Yer karosu (asfalt, mugamba, vinil) —_ — e 1.26 0.009
Duvar Maizemeleri ' :
Duvar égesi: _ ; : : G
Tugla, bilinen _ S 1g22. ) o o pTe — —
Tugla, cephe . . o 2082 1.30 — . —
Tudla, ates tuglast : _ : - 2400 = 1.34 — —
o - 1920 _ 0.90 0.79 : .
: _ Z.oon i 0.4 ol
Beton tuglalar (3 oval cekirdek, 100 mm — i - 0.13
kum ve cakil agrega) 200 mm - ) 1.0 — 0.20
300 mm — 1.30 — 0.23
Betonlar: L P - |
Hafif agregalar, (genlesmis S e e 1oag 1.4 e s
sist, camur veya kayagan tas; 1600 0.79 0.84 —
genlesmis curuf; micir; i o 1280 . 054 0.84 P
stinger tasi ve curuf) . Sl G s 080 umes A — —
o : - 940 018 T = S
Gimento/kireg, harg ve dis siva . - 1920 1.40 ) —_ =
1280 0.65 — —

Dig siva <l 1857 0.72 — —




EK
TABLO A-5

Yapi malzemelerinin ézellikleri (Son)
(24°C ortalama sicaklikia)

R-degeri
i Isil Ozgiil (listelenen
Kalink,  Ozgul Kitle, p  iletkenlik, k Isi, ¢,  kalinlik igin, L/),
Malzeme u L mm kg/m® Wim: K kdkg - K K- m2/W
Cati o _ e :
Asbest baglayicili klremat g s 1900 —_ et S
Bitimlirulogatt '- TR0 e L. BT NS b
Bitimii kiremit - e 1100 e 126 0077
Gommecate ' 10mm 1100 — S 146 . 0.058
Kayagantas G A M e L el . 0.009
‘Agac cati (diiz ve ' e s o
plastik/film yizeyli) ' : i —_ —_— 430 & . 0166
Siva Malzemeleri P '
Gimento siva, kum agrega 19 mm 1860 0.72 0.84 0.026
Algi siva:
Hafif agrega _ 13 mm 720 — — 0.055
Kum agrega 13 mm 1680 0.81 0.84 0.016
Perlit agrega p - 720 0.22 1.34 —
Cephe Kaplama (diiz yuzeylerde) : : e
Asbest baglayicili kiremit e 1900 - e C— ~0.037
Duralit cephe kaplama aMimme — L e 0.12
Agac (kesme) cephe kaplama 2mm 00— —_— sl - 0.139
Bindirmeli agag (kontrplak) cephe kaplama 10mm = = — — : 12t . 0
- Aliminyum veya celik cephe : L - _ = .
kaplama (kaplama fazlas)) o : : . e
Arkasi bos ; l0mm . e —_ 1.22 0.11
Arkast 1s1 yalitim levhali ~ 10mm e 134 H0RD
- Tabakah 6zel cam e 28530 10 A eDEE R AR
Agaclar
Sert agaglar (akcaagag, mese, etc.) — 721 0.159 1.26 -
Yumusak agaglar (kéknar, pine, etc.) — 513 0.115 1.38 —
Metaller . o e e ey -
Altiminyum (1100) . G o ooag 222 0.896 —_
Demir, yumusak o — 7833 45.3 : 0.502 =
Demir,' Paslanmaz L et 15.6 0.456 —

Kaynak: : Tablo A-5 ve A-8, ASHRAE, Handbook of Fundamentals (Atlanta ‘GA: American Societ'y of Heating, Refrigerating, and Air-Conditioning
Engineers, 1993), Chap. 22, Table 4 ‘ten uyarlanmigtir. izinli kullaniimistrr, - :



TABLO A-6

Yalitim malzemelerinin ozellikleri
(24°C ortalama sicaklikta)

= R-dederi
Isill Ozgiil (listelenen
Kalinlk,  Ozgul Kitle, p  iletkenlik, k Isi, ¢,  kalinlik igin, L/k),
Malzeme L mm kg/m? Wim - K kdikg - K K- m#&wW
Ortii ve Doigu
Mineral elyaf (tas, curuf veya 5010 70 mm 4.8-32 — 0.71-0.96 1.23
cam iglenmig elyaf), 751090 mm 4.8-32 — 0.71-0.96 1.94
135t0 165 mm  4.8-32 — 0.71-0.96 3.32
Kereste ve Levha
Cam képlgti 136 0.055 1.6 —
Cam yiinii (organik bagll) : 64—144 0.036 0.96 —
Genlesmis polistren (kaliplanmis boncukiar) 16 0.040 1.2 —
Genlesmis poliliretan (genlesmis R-11) 24 0.023 1.6 —_
Genlesmis perlit (organik bagli) 16 0.052 1.26 —
Genlesmis kaucuk (sert) 72 0.032 1.68 o
Regine baglayicili mineral elyaf 240 0.042 0.71 —
Mantar 120 0.039 1.80 —
Mahallinde Piiskiirtme veya Sekillendirme
Politretan kdpiik 24-40 0.023-0.026 — —
Cam yini 56-72 0.038-0.039 — -
Uretan, iki pargali karigim (sert kdpiik) 70 0.026 1.045° -
Asbest/inorganik baglayicili mineral
yln grandilleri 190 0.046 —_ —
Zayif Dolgu '
Mineral yiin (tas, curuf veya cam) ~75t0 125 mm  9.6-32 — 0.71 1.94
i : : o ~165t0 222 mm  9.6-32 — 0.71 3.35
~191 to 254 mm - — 0.71 387
e ~185 mm - — 0.71 5.28
Silis kopik - ' 122 0.025 — —
- Vermikiilit (genlesmis) 122 0.068 —_ —
_ Perlit, genlesmis 32-66 0.039-0.045 1.09 S
Testere veya rende talas ~ 128-240 0.065 1.38 —
Seliilozik yalitim (gekilmis kagit veya odun hamuru) - 37-51 0.039-0.046 o —_
Cati Yahitimi
Cam kopugu _ — 144 0.058 1.0 —
Onceden sekillendiriimis, déseme 13 mm — —_ 1.0 - 0.24
Ustd kullanmimi igin 25 mm - —_ — 2.1 0.49
50 mm — — 3.9 0.93
Yansitici Yalitim _
Silis tozu (bogaltlimlg} : - 160 0.0017 — —
- Kabarik cam hasiriar ayiran alﬁmmyum folyo; 10-12 .
~ tabaka {bogaitllmls} kryojenik uygulamalar igin 40 0.00016 — —_
A!L’!mmyum folyo ve zimpara kagidi tabakalari; 75150 ¥ .
tabaka (bogaltiimig); kryojenik uygulamalar icin (150K) -~ .- 120 0.000017 R —




—
{1p]
o0

-
(]

uspuninulioy [eqals Mepules +8'0 + (1Buedl ng) x 9z = MP Y5 ppune ISEIHOU BLIUOR 8A +8°0 + (1Busdl

IRIBIPEoIS BLUUOP BUIRIELIO LIA| Ioj20akiA 1eBip.
‘sissulBbuz Buuompuon-ny pue BunsleBiuey

nuning yesejdied 1Hus

31 ns uiBeceAik o)1 (By/ry peg

auefep sunepebep I1s1 N6z unzng o ns 1Yep, 7.0 ueun|ng
ng) X g€ = = "% apumsn isepjou BUIUOP "o 181 1NBZQq

) 1sis1 11216 awua unAns isis! 11ZIB s,

Yipieois 1Bipedeq uiuewUCp UBI 18jeAfBW BA 8zges ‘ISepou m_EcoD SILLIUE|NY Jjuizt JaSiwuie uep, | e|gel 0g ‘'deyn (eeaL “ouy|

‘BuesH Jo A19100g UBOLBUIY WD “EIUEJY) UOISIBA | 'SIBIUSWIEPUN JO HOOGPUBL 'IYHHSY ‘U8|usA Isepou BLLILOP an 1BUedI NG, yeuAey

€l 88°0 - — ¥ ze) | 162 6L GLE 80— 8 [eyerod
] 180 e = € 1Znes ueed | 152 81 See ¥i- 5L uphez
L 180 — — 2 Snwininey ‘Bsyiep | /62 96'1 z8e vi- . 68 uown
0z 2670 — —_ 9 1611s1) JaA, vie 81 65°E | 28 wnzn
v62 56'L 6LE g0~ 88 nsyes | 162 96't 28'e b= 68 wh&ww
012 £9'L $6°2 95— £9 ewINpuoq Wm Mm ” Sv'e ve- mm <o h o o“__
pas S0°k — - Lt . Ieg : = iy = i
Lve Ly zce 90- ¥2 umng ‘epriwng [ 492 el es'e 8l 08 _%M wum>
€ 580 = — ! eod nans | 182 oa L S £ o T
0g} €5'L sie 01— 6¢ Emﬂ_@ Uukag [ £08 o ol e £ Gt
veL bl 802 62— L8 e Tl - & h e & o
* —_— s BAcla
o s - _ o o | i 99'} 20t £0- 59 opexony
ebig | 788 16} 69 - 58 isife
182 06°L S9'E Vi= 8 _ ME_m_
rlg g9'L 862 — 9 IouH tejendiepy
L2l 'L (k-4 — e ISIS08 Znwoq
81 MNF 2Le £ mm npnq znwog £08 00'e 26'e Fi- 26 webes
; ; ; ; g0- 6 unBjo ‘serewog
pZ1 el 80T — L8 B znwop epagn | ¥ _m wmw mm.m o 41 i
abe ik e i, = W o 66'k 68'€ 80~ 16 Beqey [eg
: : - _
e L) 2ee 82 L o A | ey oo G at selErey
181 651 gLe 95 ne xifis ‘epynuoy /08 ab'a e 70—, 26 108} 40019
¥ee 89°L 80'E = 19 1o nBis “epnwnA e 33y 266 90 i 8ok ‘akjozag
yeT Lt 8I'e L= 0L Ll 1Y e 6L 690 o s " zouephep
oL ot 8b'e L= 6 HoNBIs opreD | o G6'L 6L°€ 80— 88 nimy ‘ueBog
el L 961 e8¢ 60—, 68 ' uiSek ‘uefiog
Lz 68'1 29 A £8 sepueyl | 10§ 161 98'e gl 06 eAweg
rIZ S9'L 86'2 A 9 umng ‘vowpes | +0g 66'} 68°E 60— 16 FElLEN
061 951 6L Ze- 5 nwnysn | ZLe 0T 2oy 20~ $6 ; Inseyy
¥92 8l 6v's A 6L zoyeys| | ¥82 161 69 Lo- g8 a eseng
lse 8.1 SEE 2e— SL umng ‘Bieq sy | 152 8L} SE'E gl- SL n :w:wn&
Log 28l Sr'e ge- 8. uning ‘eulop LE 0g 96'€ 80— £6 uey _wwn_
i nun zZiuaanieg T4 G0e 20t 50— 96 TeAlH
: 3 . £ ¥e L) zee 90~ 174 1ge) AIsI
Lig 02 96°€ ¥'0- €6 ndmey | o 20z 66'c P 6 Zinei8)|
L6¢ qm..w mhhm w“_.l . L8 EulfepUBp /0€ 00g Z6e g0— 26 JeyeqeuIEY)
L0g L6k 98¢ g0- 06 RIS | yez 56| 68 L 08 Snney
09 A =5 - 8l wpzo My - oe 002 26 60~ 26 BUBUE
¥82 L6°L 69'E 02— 58 enbly 106 161 og'e 90— 08 1joyjosg
182 c6't eLE 80— a8 U3 162 96'} 28t 10— 68 aze] .@A__._mmn_.
¥82 L&'k 69'¢ oL— g8 seueuy LLE 10z 96t 90~ £6 ZELIUOHSY
242 68°} AR 9= €8 nuy | gz 06'k §9¢ A B ¥ reubu3
262 96°1 e, 60— 68 llenes i9jezqes
B/ )y msn s (enm)% epi | byry 1y msn ol (enny)% EpI
5'I1S18| BLIUo(Q BuwuoQq eISEDON e'IBL8Y) 0'1518] Bluog BUWUog eISEDION w__mtmo_
11215 Bwuoq ng ; 1z BWUO( ns :
awLg M- By awig A - By
4181 (620 q'1s1 Inbzgy

HaII[9ZQ 1SEIYOU BWUOP 8A I1SI [NBZ(0) (E)

LapIleze uueeplb usuig

L=V 019Vl




852
TABLO A-7

Bilinen gidalarin 6zellikleri (Son)
(b) Diger &zellikler

Su Isil Isil Yayinim Ozgtil

icerigi, Sicaklik, T Ozgiil Kitle p  Iletkenlik, k Katsayisl, a Ist, ¢,
Gida % (kiitle) °C kg/m? Wim - K m2/s kd/kg - K
Meyvalar/Sebzeler '
Elma suyu 87 20 1000 0.559 0.14 x 108 3.86
Elma 85 - 840 0.418 0.13 x 108 3.81
Elma, kurutulmusg 416 23 856 0.219 0.096 x 10-¢ 2.72
Kayisi, kurutulmusg 43.6 23 1320 0.375 0.1 x 1078 277
Muz, taze 76 27 980 0.481 0.14 X 1078 3.59
Brokoli — -6 560 0.385 — —
Vigne, taze 92 0-30 1050 0.545 0.13 x 108 3.99
incir 40.4 23 1241 0.310 0.096 x 108 2.69
Uziim suyu 89 .- 20 1000 0.567 0.14 x 10°¢ 3.91
Seftali 89 2-32 960 0.526 0.14 x 1076 3.91
Erik — . —16 610 0.247 — —
Patates 78 0-70 1055 0.498 0.13 x 1078 3.64
Kuru Gzim 32 ' 23 1380 0.376 0.11 x 10°% 2.48
Et - . |
Sigir eti, kiyma . 67 6 950 0.406 0.13 x 10°¢ 3.36
Sigir eti, yagsiz 74 _ 3 1090 0.471 0.13 x 1076 3.54
Yagh sigir eti 0 35 810 0.190 — —
Sigir eti, ciger 72 35 == 0.448 — 3.49
Kedi mamasi 397 23 1140 0.326 0.11 x 10°¢ 2.68
Pilic gégsi 75 0 1050 0.476 . 013x10°°® 3.56
Képek mamasi 30.6 23 1240 0.319 0.11 x 108 2.45
Balik, morina 81 ; - 3 1180 0.534 0.12 x 10 3.71
Balik, somon 67 3 — 0.531 — 3.36
Domuz budu 71.8 20 1030 0.480 0.14 x 108 348
Kuzu budu 72 20 1030 0.456 0.13 X 10-8 3.49
Domuz eti, yagsiz 72 4 1030 0.456 DAT X 1078, 3.49
Hindi g6gsi 74 3 1050 0.496 0.13 x 1078 3.54
Dana eti 75 20 1060 0.470 0.13 x 106 3.56
Diger
Tereyagi 16 4 - 0.197 — 2.08
Cikolatall kek 31.9 23 340 0.106 012 %1076 2.48
Margarin 16 5 1000 - 0.233 0.11 x 1078 2.08
Sit, kaymag alinmig 91 20 — 0.566 — 3.96
Saf sit 88 28 - 0.580 — 3.89
Zeytinyagd 0 : 32 910 -0.168 = : —
Yerfistigi yagr - 0 4 920 0.168 — o=
Su 100 ; 0 1000 0.569 0.14 x 10°® 4.217

100 30 995 0.618 0.15 X 10°° 4.178
Beyaz kek 323 23 450 0.082 - 0.10 x 1076 2.49

Kaynak: Veriler dncelikle ASHRAE, Handbook of Fundamentals, S| version (Atranta GA: American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc., 1993), Chap. 30, Tdbles 7 ve 9 'den elde edilmistir. izinli kullamirmistr.

Butun 6zgul isilar -3 °C'den 32°C 'ye kadar olan sicaklik araliginda iyi bir yaklagim olan- ¢, = 1.68 + 2.51 x (Su igeri§i) 'den hesaplanm|§t|r BUtun
181l yayimim katsayilan o = kf’pop dan hesaplanmistr. Burada verilen dzellik de§erleri 6zgll su igeridi igindir. .
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TABLO A-8

Cesitli malzemelerin 6zellikleri
(Aksi belitimedikce 300 K 'deki degerlerdir)

) sl Ozgiil Isil Ozgil
Ozgil Kitle, p  lletkenlik, Kk Isi, ¢, Ozgul Kitle, p lletkenlik, Kk Isi, ¢,
Malzeme kg/m® W/m - K Jkg - K | Malzeme kg/m® W/m - K J/kg - K
Asfait o 0062 920 | Buz
Bakalit o 1800 o 14 1465 273 K 920 1.88 2040
Tugla, refrakter ; . 253 K 922 2.03 1945
Krom tuglasi T e 173 K 928 3.49 1460
473K 3010 23 835 Deri, pence 998 0.159 ==
823K i . ik : = Musamba .. 835 . 0.081 —
Ates kili, yanmis Mika : 2900 0.523 ci
1600 K _ : Kagit _ - 930 0480 @ 1340
773K 2050 1.0 960 Plastik - o ; :
1073 K = 1.1 — Pleksiglas 1190 039 1465
1373 K =7 1.1 = Teflon : Gro
Ates kili, yanmig 300 K 2200 035 1050
1725 K 400 K : P 045 Sk
773K 2325 1.3 960 Leksan 1200 0.19 1260
1073 K = 1.4 el Naylon 1145 0.29 ==
A}ggfuglw v == 14 . = Propilen 910 0.12 1925
) Polyester 1395 0.15 . 1170
gggﬁ il 12 8ol PVC, vinil 1470 0.1 840
1478 K = 1' 8 - Porselen 2300 1.5 —
WMagnezit : - Kaucuk, tabii 1150 0.28 —
4K v 18 1130 Kauguk, sertlestiriimig
gm0 K G o8 | Yumusak - 1100 0.13 2010
e o . i ‘Sert | 1190 016  —
Tavuk ot " S Kim = @ P EE T G0 ey
beyaz, - o i e e
i S e : -- s <ar, 2 : o : i
Gl T opedk K 1200 o 1900
o . s __ | Toprak, islak 19000 0 20 ~ 2200
273 K — 048 ~ | Doku,insan
Gamur, kuru 1550 0.930 — Yag tabakast = we -
Gamur, yas 1495 1.675 — Kas o 0t .
Kémir, antrasit 1350 0.26 1260 | Vazelin RO 017 ~
Beton, (tas Agag, damarlarinadik
karisim) 2300 1.4 880 - 1. __B_alza agaci i 140 : 0055 T
Mantar 86 0.048 2030 ‘| Koknar w41n o QA s 2720
Pamuk 80 0.06 1300 Mese o ooAR o e 0 23S
Kati ya§ — 0.17 — Beyaz cam 485 il o —
Cam : o : Sari gam . 640 i 2805
Pencere 2800 0 b7 750 | Agac, radyal
Pireks 2225 1-1.4 "~ 835 Mese s 545 0.19 2385
Kalin 2500 1.05 — Kéknar 420 0.14 2720
Kursunlu 3400 085 — | Yin, nakil - 145 0.05 —

Kaynak: Cesitli kaynaklardan derlenmistir.
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TABLO A-9 ' '

Doymus suyun dzellikleri

Hacimsel
Isil Prandtl Genlesme
Doyma Ozgiil Kite  Buharlasma  Ozgiil Isi iletkenlik Dinamik Viskozite Sayisi Katsayisi
Sicakiik Basinci p, kg/m? Entalpisi ¢, J/kg ' K k, Wim - K #, Kgim - s T - Pr B, 1K
T.°C Pyoy: KPa Swvi Buhar Ay, kdkg S Buhar Swvi Buhar, Sivi Buhar Sivi Buhar Sivi
0.01 0.6113 9598 0.0048 2501 4217 1854 0561 0.0171 1.792 <103 0922 x 1075 135 1.00 -0.068 x 1073
5 0.8721 9999 0.0068 2490 4205 1857 0571 00173 1519 %X 10™® 0934 x 1075 1.2 1.00 0.015x 1073
10 1.2276 999.7 0.0094 2478 4194 -- 1862 0580 0.0176 1.307 x 107 0.946 x 1075 945 1,00. 0.733 % 102
15 1.7051 999.1 0.0128 2466 4185 1863 0589 00179 1.138x 107 (959 x 10°°5 809 1.00 0.138x10°°
20 2.339 988.0 0.0173 2454 4182 1867 0598 0.0182 1.002x 109 0973 x10°5 7.01 1.00 0.195 % 1078
25 3.169 997.0 0.0231 2442 4180 1870 0.607 00186 0.891 x 10 0.987 x 1075 6.14 1.00 0.247 x10°®
30 4.248 996.0 0.0304 2431 4178 1875 0615 0.0188 0798 % 10=%  1.001 x 1075 542 1.00 0.294 x 10°8
35 5.628 994.0 0.0397 2419 4178 1880 0623 0.0192 0720%107% 1.016 x 105 483 1.00 0.337 X103
40 7.384 992.1 0.0512 2407 4179 1885 0.631 0.0196 0.653 1072 1.031 x 10°° 432 1.00 0377 x10°®
45 9.593 990.1 0.0655 2395 4180 1892 0637 0.0200 0.596 % 10~% 1.046 x 105 3.91 1.00 0415 %1078
50 12.35 988.1 0.0831 2383 4181 1900 0.644 0.0204 0547 x 107 1.062 x 10°° 355 1.00 0451 %107
55 : 15.76 985.2 0.1045 2371 - 4183 1908 0.649 0.0208 0.504 x10-% 1.077 x 10°% 325 1.00 0484 <103
60 19.94 983.3 0.1304 2359 ‘4185 1916 0654 0.0212 0467 102 1.093 x10°° - 299 1.00 0517 x10°2
65 25.03 980.4 0.1614 2346 4187 1926 0659 0.0216 0433 x10% 1.110x 105 275 1.00 0548 x 1078
70 31.19 a77.5 0.1983 2334 4190 1936 0.663 0.0221 0404 x 102 1.126 »x 10°% 255 1.00 0578 x 1072
75 38.58 974.7 0.2421 2321 4193 1948 0667 0.0225 0378 x10"% 1.142x10°% 238 1.00 0607 x10°®
80 47.39 a71.8 0.2935 2309 4197 1962 0670 0.0230 0.355% 103 1.159x 108 222 1.00 0.653x107®
85 57.83 968.1 0.3536 2296 4201 1977 0673 0.0235 0.333x10% 1176 x 1075 208 1.00 0.670x10°°
90 70.14 965.3  0.4235 2283 4206’- 1993 0675 0.0240 0315x10°* 1.193 x10°% 1986 1.00 0.702 x 1072
95 84.55 961.5 0.5045 2270 4212 2010 0677 0.0246 0.297 x10* 1.210x10°% 1.85 1.00 0.716 > 1072
100 101.33 957.9 0.5978 2257 4217 2029 0679 0.0251 0.282 x 1073 1.227 x 105 1.75 1.00 0.750x 1073
110 143.27 950.6 0.8263 2230 - 4229 2071 0.682 0.0262 0.265x 10~% 1.261 x 107° .58 1.00 0.798 x 19"3
120 198.53 943.4 121 2203 4244 2120 0683 0.0275 0.232x10% 1.206 x 105 144 1.00 0.858 % 102
130 2701 934.6 1.496 2174 4263 2177 0684 0.0288 0.213x10~% 1,330 x 107° 133 1.01 0913 x 1072
140 361.3 921.7 1.965 2145 4286 2244 0683 0.0301 0197 x10% 1.366 x 10°% 1.24 1.02 0.970x 1072
150 475.8 916.6 2.546 2114 4311 2314 0682 0.0316 0.183 x107® 1.399 x 107° 116  1.02  1.025 % 102
160 617.8 907.4 3.256 2083 4340 2420 0680 0.0331 0.170x 1073 434 x 10-8 109 1.05 1.145x1073
170 791.7 897.7 4119 2050 4370 2490 0.677 0.0347 0.160 x 107®  1.468 x 1073 1.03 1.056 1.178 x 10°°
180 1,002.1 887.3 5.153 2015 4410 2590 0673 0.0364 0.150 %10 1.502x10°% 0.983 1.07 1.210x 1073
180 1,254.4 - 8764 6.388 1979 4460 2710 0.669 0.0382 0.142x10™% 1,537 x 10~° 0.947 1.08 1.280 x 102
200 1,553.8 864.3 7.852 1941 4500 2840 0663 0.0401 0.134 %10 1571 %105 0910 111 1350%10°%
220 2,318 840.3 11.60 © 1859 4610 3110 0650 0.0442 0122x107* 1.641 x10°% 0865 1.15 1520 %10
240 3,344 813.7 16.73 1767 4760 3520 0632 0.0487 0111 x10° 1.712x10°% 0.836 1.24 1.720x10°2
260 4,688 783.7 23.69 1663 4970 4070 0609 0.0540 0102x 102 1.788x10°% 0832 1.35 2.000x10°°
280 @ 6412 750.8 33.15 1544 5280 4835 0581 0.0605 0.094x10% 1{1.870x 105 0.854 1.49 2.380 x 102
300 8,581 713.8  46.15 1405 5750 5980 0548 0.0695 0.086x10* 1.965x10°5% 0902 169 2950 x 10783
320 11,274 667.1 64.57 1239 6540 7900 0509 0.0836 0.078x10-% 2084 x10°% 1.00 1.97
340 14,586 610.5 9262 1028 8240 11,870 0469 0.110 0.070 x 1072 2255 x 10°° 1.23 243
360 18,651 528.3 144.0 720 14,690 25,800 0427 0178 0.060 x 10-% 2571 x 10°% 206 3.73

37414 22,090 317.0 317.0 0 — — = — 0.043 x 107* 4313 x 1075

Not 1: Kinematik viskozite » ve isil yayinim katsayisi a tanimlari olan » = ulp ve e = klpe, = v/Pr 'dan bulunabilir. 0.01°C, 100°C ve 374.14°C sicakliklar,
suyun Sirasiyla Ggli, kaynama ve kritik nokta sicakliklandir. Yukanda —buhar yoguniudu digindaki- listelenen dzellikler, =kritik nokta degerine yakin
sicakliklar diginda- bitin basinglarda —ihmal edilebilir hatayla— kullanilabilir.

Not 2: Ozgil 11 igin kd/kg - °C birimi, kJ/kg - K 'ye ve isil iletkenlik igin W/fm - °C birimi W/m - K’ e esdegerdir.

Kaynak: : Viskozite ve 11l iletkenlik verileri, J. V. Sengers ve J. T. R. Watson, Journal of Physical and Chemical Reference Data 15 (1986) pp. 1291 1322
‘den alinmigtir. Diger veriler ise cesitli kaynaklardan derlenmis veya hesaplanmistrr,
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TABLO A-10

Doymus 134a-sogutucu akiskanin dzellikleri

o Hacimsel
= Ozgiil st R o P Prandit| Genlesme
Doyma Ozgiil Kiite Buharlagma Isi lletkenlik Dinamik Viskozite . Sayisi Katsayisi Yizey
Sicak. Basinct —2:KIM? _ Entalpisi __ G JKkg - K k. Wim - K #, kg/m - s Pr. B, I Gerilmesi,
T.°C P,kPa S Buhar  fy, kdkg  Sivi Buhar Sivi Buhar Sivi Buhar Sivi Buhar Sivi N/m

-40 - 51.2 - 1418 2.773 2259 1254 7486 0.1101 0.00811 4878x 10™% 2550 x10%f 5558 0,235 0.00205 0.01760
—35 66.2 1403 3.524 2227 1264 7641 0.1084 0.00862 4.509 x 10~* 3.003x 10~% 5257 -0.266  0.00209 0.01682
—30 844 1389 4429 2195 1273 780.2 0.1066 0.00913 4,178 x 10™* 3504 X 10~  4.992 0.299 0.00215 0.01604
-25 106.5 1374 5509. 2163 1283 7972 0.1047 0.00963 3.882x 10~ 4.054 x10% 4757 0.335 0.00220 0.01527
—20 132.8 1359 6.787 213.0 1294 8149 01028 0.01013 3.614 x 107* 4.651 X 107  4.548 0.374 0.00227 0.01451
—15. 164.0 1343 8.288 2095 1306 8335 0.1009 0.01063 3.371 x10* 5.285x10"® 4363 0415 0.00233 0.01376
-10 200.7 1327 10.04 206.0 1318 853.1 0.0989 0.0112 3150 X 107* 5982x10% 4.198 0.459 0.00241 0.01302
=5 2435 1311 12.07 2024 1330 873.8 0.0968 0.01161 2947 x 10 6709 x 10%  4.051 0.505  0.00249 0.01229
0 293.0 1295 14.42 198.7 1344 8956 0.0947 0.01210 2761 X 107* 7471 x10% 3919 (553 0.00258 0.01156

5 349.9 1278 1742 194.8 1358 9187 0.0925 0.01258 2.589 x 10~* 8.264 x 10® 3.802 0.603 0.00269 0.01084
10 4149 1261 20.22 190.8 1374 9432 0.0903 0.01308 2430 x 10~* 9.081 x 10 3697 0.655 0.00280 0.01014
15 488.7 1244 23.75 186.6 1390 9694 0.0880 0.01357 2281 X 10* 9.915x10% 3604 0708 0.00293 0.00944
20 5721 1226 27.77 182.3 1408, 997.6 0.0856 0.01406 2.142 x 10~* 1.075 X 10°5 3521 0763  0.00307 0.00876
25 665.8 1207 32.34 177.8 1427 1028  0.0833 0.01456 2.012x10™% 1.160 x 10-° 3.448 0.819 0.00324 0.00808
30 7708 1188 37.53 - 173.1 1448 1061 0.0808 0.01507 1.888 x 10~* 1244 x 10~ 3383 05877 0.00342 0.00742
35 887.5 1168 43.41 168.2 1471 1098  0.0783 0.01558 1.772x10™% 1.327 x 10 3.328 0.935 0.00364 0.00677
40 10171 1147 50.08 163.0 1498 1138  0.0757 0.01610 1.660x 10-* 1408 x 105 3285 0895 0.00390 0.00613
45 1160.5 1125 57.66 157.6 1529 1184  0.0731 0.01664 1.554 x10™% 1.486 x105. 3.253 1.068. 0.00420 0.00550
50 13186 1102 66.27 151.8 1566 1237 - 0.0704 0.01720 1.453 X 10~* 1562 x 1075 3.231 1.123 0.00455 0.00489
55 1492.3 1078 76.11 145.7 1808 1298 0.0676 0.01777 1.355x 10™% 1.634x 105 3223 1.193 0.00500 0.00429
60 1682.8 1053 - 87.38 139.1 1659 1372  0.0847 0.01838 1.260x 10™* 1,704 x 103  3.229 1.272 000554 0.00372

65 1891.0 1026 1004 1321 1722 1462 0.0618 0.01902 1.187 X 10™* 1771 x 10 3.255 .1.362 0.00624 0.00315
70 21182 9962 1156 124.4 1801 1577  0.0587 0.01972 1.077 x 10~* 1.839 x107® 3,307 1.471 0.00716 0.00261
75 23658 964 1336 115.9 1807 1731 0.0555 0.02048 9.891 X 107° 1908 x 10 3.400 1.612 0.00843 0.00209
80 26352 928.2 1553 106.4 2056 1948  0.0521 0.02133 9.011 x 10" 1.982x 10> 3558 1.810 0.01031 0.00160
85 29282 B87.1 1823 954 2287 2281 0.0484 0.02233 8.124 % 107% 2071 x 10~% 3.837 2116 0.01336 0.00114
90 3246.9 8377 2178 82.2 2701 2865  0.0444 0.02357 7.203 x 10-% 2,187 x 075 4385 2658 0.01911 0.00071
95 3594.1 7725 2693 649 3675 4144  0.0396 0.02544 6.190 x 1075 2370 x 105 5746 3.862 0.03343 0.00033

100  3975.1 651.7 376.3 339 7958 8785 0.0822 0.02989 4.765x 1075 2833 x10°5 11.77 8326  0.10047 0.00004

Not 1: Kinematik viskozite » ve Isil yayimim katsayisi « tanimlar olan v = u/p ve a = klpc, = v/Pr. 'dan bulunabilir. Burada ~buhar yoguniugu digindaki-
listelenen dzellikler, —kritik nokta degerine yakin sicakliklar diginda- biittin basinglarda -ihmal edilebilir hatayla— kullanilabilir.

Not 2: Ozgl ist igin kd/kg - °C birimi, kJ/kg - K *ve ve isil iletkenlik igin W/m - °C birimi W/m - K ' egdegerdir.

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan geligtirilen EES yazilimiyla olusturulmustur. Ozgtin kaynaklar: R. Tillner-Roth and H. D. Baehr, “An
International Standard Formulation for the Thermodynamic Properties of 1,1,1,2-Tetrafluoroethane (HFC-134a) for Temperatures from 170 K to 455 K
and Pressures up to 70 MPa," J. Phys. Chem, Ref. Data, Yol. 23, No. 5, 1994; M.J. Assael, N. K. Dalaouti, A. A. Griva, and J. H. Dymond, “Viscosity and
Thermal Conductivity of Halogenated Methane and Ethane Refrigerants,” IJR, Vol. 22, pp. 525-535, 1999; NIST REFPROP 6 program (M. O. McLinden,
S. A. Klein, E. W. Lemmon, and A. P. Peskin, Physical and Chemical Properties Division, National Institute of Standards and Technology, Boulder, CO
80303, 1995).
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TABLO A-11
Doymus amonyagin dzellikleri

" Hacimsel
] Qzgill ‘ Prandtl Genlesme
Doyma Ozgll Kﬂgle Buharlagma Isi Isil lletkenlik Dinamik Viskozite Sayisi Katsayisi  Yuzey
Sicak. Basinc| p, kg/m Entdlpisi G J/kg - K k, Wim - K . kg/im -5 Pr B, IK Gerilmesi,
I.°C P kPa S Buhar'  hy, kdkg S Buhar  Siwi Buhar Sm Buhar Sivi Buhar Sivi N/m
—40 7166 680.2 0.6435. 1389 4414 2242 —  0.01702 2926 x 10-* 7.957 x 10°° —_ 0.9955 0.00176 0.03565
-30 1194 6778 1.037 1360 4465 2322 — 0.01898 2.630 x 10~* 8311 x 10-¢ —_ 1.017 0.00185 0.03341

—25 1515 6715 1.296 1345 4489 2369 05968 0.01957 2492 x10~* 8490 x 105 1875 1.028 0.001e0  0.03229
—20 1901 6651 1.603 1329 4514 2420 05853 0.02015 2361 X 10~*  8.669 x 10-° 1.821  1.041 0.00194  0.03118
-15 2362 6586 1966 1313 4538 2476 0.5737 0.02075 2.236x 10+ 8851 x10°% 1769 1.056 0.00192  0.03007
—10 290.8 6521 2.391 1297 4564 2536 0.5621 0.02138 2117 x 10°*%  9.034 x 10 1.718 1.072 0.00205 0.02896
-5 3549 6454 2886 1280 4589 2601 0.5505 0.02203. 2.003x10~* 9218%x10% 1670 1.089 0.00210 0.02786
0 4206 6386 3.453 1262 4617 2672 0.5390 0.02270 1.896 X 10~* '9.405x10% 1.624 1.107 0.00216  0.02676

5 516 631.7 4118 1244 4645 2749 05274 0.02341 1.794 x 10~  9.593x10"¢ 1580 1.126 0.00223  0.02566
10 6153 6246 4.870 1226 * 4676 2831 05158 0.02415 1697 x 10°*  8.784x 10 1539 1.147 0.00230 0.02457
15+ 7288 6175 65729 1206 4709 2920 0.5042 0.02492 1.606 x 107* 9978 x10% 1500 1.169 0.00237  0.02348
20 857.8 6102 6.705 1186 4745 3016 0.4927 0.02573 1519x 10~ 1.017 x 105 1.463 1.193 0.00245  0.02240
25 1003 602.86 7.809 - 1166 4784 -3120 0.4811 0.02658 1.438 x 10™* 1,087 x 10-%  1.430 1.218 0.00254 0.02132
30 1167 6952 9.0585 1144 4828 3232 0.4695 0.02748 1.361 x 10~*  1.057 x 105 1.399 1.244 0.00264 0.02024
35 1351 587.4 1046 1122 4877 33564 04579 002843 1.288x 10™* 1078 x 1075 1.372 1272 .0.00275 0.01917
40 1555 579.4 12.03 1099 4932 3486 0.4464 0.02943 1.219x 104 1.089x 105 1347 1.303 0.00287 0.01810
45 1782 5713 138 1075 4993 3631 0.4348 0.03049 1.185x 10~ 1,121 X 10-5 1.327 1.335 0.00301 0.01704
50 2033 5629 15.78 1051 5063 3780 0.4232 0.03162 1.094 X 10-* 1,143 X105 1.310 1.371 0.00316 0.01598
65 2310 554.2 18.00 1025 5143 3967 0.4116 0.03283 1.037 x 107 1166 % 10-% 1.297 1.408 0.00334 0.01493

60 2614 5462 2048 = 9974 5234 4163 04001 0.03412 9846 X 105 1,189 X 10-°  1.288 1.452 0.00354 0.01389
65 2048 536.0 23.26 - 968.9 5340 4384 0.3885 0.03550 9347 X 10-5 1213%10-5 1285 1.499 0.00377  0.01285
70 3312 526.3 26.39 939.0 5463 4634 0.3769 0.03700 8.879x 105 1.238x 105 1287 1551 . 0.00404 0.01181

75 3709 516.2 29.90 807.5 5608 4923 0.3653 0.03862 8.440 % 10°° 1264 x105 1206 1.612 0.00436  0.01079
80 4141 505.7 33.87 8741 5780 5260 0.3538 0.04038 8.030 X 1075 1292x 105 1312 1683 0.00474  0.00977
85 4609 4845 38.36 838.6 5988 5659 0.3422 0.04232 7.646 x 1075 1.8322x 105 1338 1.768 0.00521  0.00878
90 5116 482.8 4348 800.6 6242 6142 0.3306 0.04447 7.284 X105 1354x10° 1375 1.871 0.00579 0.00776
95 5665 4702 4935 759.8 6561 6740 0.3190 0.04687 6.946 X 105 1389 X 10-5 1429  1.999 0.00652 0.00677
100 6257 456.6 56.15 7165 8972 7503 0.3075 0.04958 6.628 X105 1429% 105 1503 2.163 0.00748  0.00579

Not 1. Kinematik viskozite v ve 19l yayinim katsayisi & tanimlar olan » = wlp ve o = kfpc, = vfPr. T 'dan bulunabilir. Burada —buhar yogunlugu
digindaki- listelenen ézellikler, —kritik nokta degerine yakin sicakiiklar disinda— bltin basinglarda —ihmal edilebilir hatayla- kullanilabilir.

Not 2. Ozgiil s igin kd/kg - °C birimi, kdfkg - K 'ye ve 1sil iletkenlik igin W/m - °C birimi W/m - K ’e esdegerdir

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan geligtirilen EES yazilimiyla olusturulmustur. Orijinal kaynaklar: Tillner-Roth, Harms-Watzenberg,

and Baehr, “Eine neue Fundamentalgleichung fur Ammoniak,” DKV-Tagungsbericht 20:167-181, 1993; Liley and Desal, “Thermophysical Properties of
Refrigerants,” ASHRAE, 1993, ISBN 1-1883413-10-9.
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TABLO A-12

Doymus propanin 6zellikleri

Hacimsel
Ozgiil Isil Prandtl
mE : ; ] LN Genlegme
D Ozgiil Kiitle Buharlagma 151 lletkenlik Dinamik Viskozite Sayisi Katsayisi Yizey
Sicaklik Basinci p, kg/m? Entalpisi Cm kg - K kWim-K . s, kgim - s Pr B, UKk Gerilmesi,
T.°C P, kPa Swvi Buhar Mg, kdkg S Buhar Sivi Buhar Sivi Buhar Sivi Buhar Sivi N/m

=120 04053 6647 ~ 0.01408 4983 2003 1115 0.1802 0.00589 6.136 x 10~¢ 4372 x 105 6.820 0.827 0.00153 0.02630
-110  1.157 6545 0.03776 4893 2021 1148 0.1738 0.00645 5054 X 10~* 4.625x10° 5878 0.822 0.00157 0.02486
—100 2881 6442 0.08872 480.4 2044 1183 0.1672 000705 4.252x10~* 4,881 x10°% 5195 0.819 0.00161 0.02344
-90  6.406 6338 0.1870 4715 2070 1221 0.1608 0.00769 3.635x 10~* 5143 10¢ 4686 0817 0.00166 0.02202
-80 1297 6232 0.3602 4624 2100 1263 0.1539 0.00836 3.149 x 10-* 5400 x 10-® 4.297 0.817 0.00171 0.020862
-70 2426 6125 0.6439 4531 2134 1308 0.1472 0.00908 2.755x107¢ 56803 10® 3.994 0.818 0.00177 0.01923

—-60 . 4246 6015  1.081 -4435 2173 1358 . 0.1407 0.00985 2.430 x 10~¢ 5956 x 10°% 3.755 0.821 0.00184 0.01785
-50 70.24 5903 1.724 4336 2217 1412 0.1343 0.01067 2.158 x 10~¢ 6.239 x 10°® 3.563 0.825 0.00182 0.01649
-40 1107 578.8 2.629 4231 2258 1471 0.1281 0.01155 1.926 x 10~* 6529 x 10~® 3.395 0.831 0.00201 0.01515
-30 1673 567.0 3.864 4121 -2310 1535 0.1221 0.01250 1.726 x 10™* 6.827 x10® 3.266 0.839 0.00213 0.01382
-20 2438 554.7  5.503 400.3 2368 1605 0.1163 0.01351 1.551 x10~* 7.136x10° 3.158 0.848 0.00226 0.01251
—10 3444 5420 7.635 387.8 2433 1682 0.1107 0.01459 1.397 x 10* 7457 x10°® 3.069 0.860 0.00242 0.01122
0 4733 528.7 10.36 3742 2507 1768 0.1054 0.01576 1.259 x 10~* 7.794x10-%® 2996 0.875 0.00262 0.00996

5 5498 5218 11.99 367.0 2547 1814 0.1028 0.01637 1.495x10"* 7970x10°% 2864 0.883 0.00273 0.00934
10 6351 514.7 13.81 3595 2590 1864 0.1002 0.01701 1.135x10~* 8151 % 10® 2935 0.883 0.00286 0.00872
15 7298 5075 15.85 351.7 2637 1917 0.0977 0.01767 1.077 x 10 8.339x10% 2909 0.905 0.00301  0.00811
20 8344 500.0 18.13 3434 2688 1974 -0.0952 0.01836 1.022x10°* 8.534x10% 2886 0.918 0.00318 0.00751
25 848.7 4922 20.68 3348 2742 2036 0.0928 0.01908 9702 10" 8738 x10°®% 2.866 0.933 0.00337 0.00691
30 1076 4842 23.53 3258 2802 2104 0.0904 0.01982 9.197 X 10°% 8952 X 10°® 2.850 0.950 0.00358 0.00633
35 1215 4758 26.72 316.2 2869 2179 00881 - 0.02061 8.710x10° 9.178x10°® 2837 0971 0.00384 0.00575
40 1366 - 4671 3028 3061 2943 2264 0.0857 0.02142 8.240 x 10™% 9417 x10°°% 2.828 .0.995 . 0.00413 - 0.00518
45 1530 458.0 34.29 2953 3026 2361 0.0834 002228 7.785x10°° 0674x10° 2824 1.025 0.00448 0.00463
50 1708 4485 38.79 2839 3122 2473 00811 0.02319 7.343x10°° ,9950x 10> 2826 1.061 0.00491 0.00408
60 2110 4275 49.66 2584 3283 2769 0.0765 002517 6.487x<10° 1.058x10"° 2784 1.164 0.00609 0.00303
70 2580 403.2 64.02 2280 3595 3241 0.0717 0.02746 5649 %1075 1.138 x 107 2.834 1.343 0.00811 0.00204
80 3127 3730 8428 189.7 4501 4173 0.0663 0.03029 4790 x10~° 1.249x 10> 3251 1.722 0.01248 0.00114

90 3769 329.1 1186 1332 6977 7239 0.0595 0.03441 3.807 x10°% 1.448 1075 4465 3.047 0.02847 0.00037

Not 1: Kinematik viskozite » ve 1sil yayiim katsayisi e tanimlari olan » = w/p and @ = k/juc, = v/Pr 'dan bulunabilir. Burada ~buhar yogunlugu digindaki-
listelenen &zellikler, —kritik nokta dederine yakin sicakliklar diginda— bitdn basinglarda —ihmél edilebilir hatayla- kullanilabilir,

Note 2 Ozgtl 1si igin kd/kg - °C birimi, kd/kg - K 'ye ve 1sil iletkenlik igin W/m - °C birimi W/m * K 'e egdegerdir.

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan geligtirilen EES yaziimiyla olusturulmustur. Orijinal kaynaklar: Reiner Tillner-Roth, "Fundamental

Equations of State,” Shaker, Verlag, Aachan, 1998; B. A. Younglove and J. F. Ely, “Thermophysical Properties of Fluids. Il Methane, Ethane, Propane,

Isobutane, and Nermal Butane,” J. Phys. Chem. Ref. Data, Vol. 16, No. 4, 1987; G.R. Somayajulu, “A Generalized Equation for Surface Tension from the
- Triple-Point to the Critical-Point,” International Journal of Thermophysics, Vol. 9, No. 4, 1988.
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TABLO A-13
Swvilarin dzellikleri

s . Hacimsel

Ozgtil Qzgiil Isil Isil Yayinim Dinamik Kinematik Prandtl Genlesme
Sicakhk  Kitle Isi iletkenlik Katsayisi Viskozite Viskozite Sayisi Katsayisi
5.¢ p. kgm? ¢, Jkg - Kk Wim- K e, mils #, kgim - s ¥, m?fs Pr B, 1/K

Metan [CH,]

-160 420.2 3492 0.1863 1.270 x 107 1.133 x 104 2.699 x 1077 2126 0.00352

-150 405.0 3580 0.1703 1.174 x 107 9,169 x 105 2.264 x 1077 "1.927 0.00391

—140 388.8 3700 0.1550 1.077 x 10°7" 7.551 X 1078 1.942 x 1077 1.803 0.00444

-130 3711 3875 0.1402 9.749 x 1078 6.288 x 10-% 1.684 < 1077 1.738 0.00520

-120 3514 4146 0.1258 8.634 x 108 5.257 x 103 1.496 x 10-7 1.732 0.00637

-110 328.8 4611 0.1115 7.356 X 1078 T 48377 x 1078 1.331 x 1077 1.810 0.00841

-100 301.0 5578 0.0967 5.761 x 1078 3.577 x 1073 1.188 x 107 2.063 0.01282
—90 261.7 8902 0.0797 3.423 x 1078 2761 x 1075 1.065 x 107 3.082 0.02922

_ Metanol [CH.(OH)]
20 788.4 2515 0.1987 . 1.002 x 107 5.857 x 107¢ 7.428 x 1077 7414 0.00118
30 779.1 2577 . 0.1980 9.862 x 1078 5.088 x 104 6.531 > 1077 6.622 0.00120
40 769.6 2644 0.1972 9.690 x 10°® 4.460 x 10~* 5.795 x 1077 5.980 0.00123
50 760.1 2718 0.1965 9.509 x 1078 3.942 x 104 5185 x 107 5.453 0.00127
60 750.4 2798 0.1957 9.320 x 1078 3.510 x 107¢ 4.677 x 1077 5.018 0.00132
70 740.4 2885 0.1950 9.128 x 1078 3.146 X 10-¢ 4.250 X 1077 4.655 0.00137
- izobiltan (R600a)

-100 683.8 1881 0.1383 1.075 x 107 9.305 x 104 1.360 x 10758 12.65 0.00142
-75 659.3 1970 0.1357 1.044 x 10-7 5.624 x 1074 8.531 x 1077 8.167 0.00150
-50 634.3 2069 0.1283 9.773 x 1078 3.769 X 10~* 5.942 x 107 6.079 0.00161
-25 608.2 2180 0.1181 8.906 x 1078 2.688 x 10~ 4,420 x 1077 4.963 0.00177

0 580.6 2306 0.1068 7.974 x 1078 1.993 x 104 3.432 x 1077 4.304 0.00199
25 550.7 2455 0.0956 7.069 x 10°¢ 1.510 x 104 2.743 x 1077 3.880 0.00232
50 517.3 2640 0.0851 =~ 6.233x10°® 1.155 x 104 2.233 x 107 3.582 0.00286
75 478.5 2896 0.0757 5.460 x 1078 8.785 x 103 1.836 x 1077 3.363 0.00385

100 429.6 3361 0.0669 4.634 x 1078 6.483 x 102 1.509 x 1077 3.256 0.00628
Gliserin

0 1276 2262 0.2820 9.773 x 1078 10.49 8.219 x 1078 84,101

5 1273 2288 0.2835 9.732 < 1078 6.730 5.287 x 1073 54,327
10 1270 2320 0.2846 9.662 x 1078 4.241 3.339 x 103 34,561
15 1267 2354 0.2856 9.576 x 10-8 2.496 1.970 x 1078 20,570
20 1264 2386 0.2860 9.484 x 1078 1.519 1.201 x 1078 12,671
25 1261 2416 0.2860 9.388 x 1078 0.9934 7.878 X 1074 8,392 .

30 1258 2447 0.2860 9.291 x {108 0.6582 5.232 x 10~* 5,631

35 1255 2478 0.2860 9.195 x 1078 0.4347 3.464 x 1074 3,767

40 1252 2513 0.2863 9.101 x 108 0.3073 2.455 > 1074 2,697
Motor yagr (kullanimanmig) '

0 899.0 1797 0.1469 9.097 x 10-8 © 3.814 4.242 x 1078 46,636 0.00070
20 888.1 1881 0.1450 8.680 x 108 0.8374 9.429 X 1074 10,863 0.00070
40 876.0 1964 0.1444 8.391 x 10-8 0.2177 2485 x 10 - 2,962 0.00070
60 863.9 2048 0.1404 7.934 x 1078 0.07399 8.565 x 10-% 1,080 0.00070
80 852.0 2132 0.1380 7598 x 107% . 0.03232 3.794 % 1075 4993  0.00070

100 840.0 2220 0.1367 7.330 x 108 0.01718 2.046 x 1075 279.1  0.00070
120 828.9 2308 0.1347 7.042 x 10-8 0.01029 1.241 x 105 176.3  0.00070
140 816.8 2395 0.1330 6.798 x 1078 0.006558 8.028 x 10°¢ 1181 0.00070
150 810.3 2_441 0.1327 6.708 X 10°¢ 0.005344 6.595 x 10°¢ 98.31 0.00070

Kaynak: Veriler 3. A. Kleinve F. L. Alvérado tarafindan geligtirilen EES yazilimiyla olugturulmustur, Cesitli kaynaklardan ahnm|$t|r.__
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"TABLO A-14

Swvi metallerin 6zellikleri

) Hacimsel
Ozgtil Ozgiil Isil Isil Yayiim Dinamik Kinematik Prandtl Genlesme
Sicakhk  Kiitle Isi iletkenlik Katsayis! Viskozite Viskozite Sayis Katsayist
1,°C p, ka/m®* ¢, Jkg-K k Wim-K «, M?/s ., kg/m - s v, M3/s Pr B, 17K
Civa (Hg) Ergime Noktasi: —39°C
0 13595 1404 8.18200 4287 x 10°% 1.687 x 107% 1.241 X 1077 0.0289 1.810 x 10*
25 13534 1394 8.51533 4514 x 1078 1.534 x 1073 1.133 x 1077 0.0251 1.810 x 104
50 13473 1386 8.83632 4,734 x 107 1.423 x 1073 1.056 x 107 0.0223 1.810 x 107*
75 13412 137.8 9.15632 4,956 % 1078 1.316 x 1032 9.819 x 10°¢ 0.0198 1.810 x 10~*
100 13351 1371 9.46706 5170 x 10-® 1.245 x 10732 9.326 X 1078 0.0180 1.810 x 10°*
150 13231, 136.1 “10.07780 5595 x 1078 1.126 X 103 8.514 %X 1078  0.0152 1.810x 107*
200 13112 1355 10.65465 5,996 x 10°° 1.043 x 1078 7.859 x 10°®  0.0133 1.815x 10~*
250 12993 135.3 11.18150 6.363 % 10°¢ 9.820 X 1074 7.558 x 10°# 0.0119 1.829 x 10°*
300 12873 135.3 11.68150 6.705 x 1078 9.336 x 10~* 7.252 x 107# 0.0108 1.854 x 107*
Bizmut (Bi) Ergime Noktasi: 271°C
350 9969 146.0 16.28 1.118 x 1075 1.540 x 102 1.545 x 107 0.01381
400 9908 148.2 16.1C 1,096 % 1075 1.422 X 1078 1.436 x 1077 0.01310
500 9785 152.8 15.74 1.052 x 105 1.188 x 1073 1.216 x 1077 0.01154
600 9663 157.3 15.60 1.026 x 1075 1.013 x 1073 1.048 x 1077 0.01022
700 9540 161.8 1560 1.010 x 10738 8.736 x 1074 9.157 x 10738 0.00906
Kurgun (Pb) Ergime Noktasi: 327°C g
400 10506 158 15.97 9.623 x 106 2277 x 1073 2167 x 1077 0.02252
450 10449 156 " 15.74 9.649 x 10°¢ 2.065x102* " 1976 x10°7 0.02048
500 10390 155 15.54 9.651 x 107 1.884 x 1073 1814 x 107 0.01879
550 10329 155 16.39 9.610 x 10°¢ 1.758 x 1073 1.702 X 1077 0.01771
600 10267 155 15.23 9.568 x 1078 1632 x 103 1589 <1077 0.01661
650 10206 155 15.07 9.526 x 107 1505 x 1073 - 1475 x 1077 0.01549
700 10145 155 14.91 9.483 x 1078 1.379 X 1073 1.360 x 1077 0.01434
Sodyum {(Na) Ergime Noklasi: 98°C
100 927.3 1378 85.84 6.718 @ 1075 6.892 % 1074 7.432 x 1077 0.01106
200 9025 1349 80.84 6.639 x 107% 5.385 x 10~* 5967 x 107 0.008987
300 877.8 1320 75.84 6.544 x 1075 3.878 < 10 4418 x 1077 0.006751
400 853.0 1296 71.20 . B.437 X 1078 2720 x 107 3.188 x 1077 0.604953
500 8285 1284 67.41 6.335 < 1078 2411 x 107* 2909 x 1077 0.004593
600 8040 1272 63.63 6.220 x 1075 2.101 x 10* 2614 x 107 0.004202
Potasyum (K) Ergime Nokiasi: 64°C
200 7952  790.8 43.99 6.995 X 1073 3350 x 104 4213 x 107  0.006023
300 7716 7728 4201 7045 x 105 2667 x 10-* 3456 x 107 0.004906
400 748.0 754.8 40.03 7.090 x 1075 1.984 < 10~* 2,652 x 10°7 0.00374
500 723.9 750.0 37.81 6.964 x 107° 1668 x 10* . 2304 x 1077 0.003309
600 - 699.6 750.0 35.50 6.765 x 103 1.487 X 10~* 2126 x 107 0.003143
Sodyum-Potasyum (%22 Na-%78 K) Ergime Noktast: —11°C
100 847.3 944 .4 25.64 3.205 x 1075 5.707 x 10~ 6.736 x 107 0.02102
200 823.2 922.5 26.27 . 3.459 x 10-S 4.587 x 1074 5.572 x 1077 0.01611
300 79941 900.6 26.89 . 3736 X% 10°° 3.467 x 107 4339 x 1077  0.01161
400 775.0 879.0 27.50 4037 x 1075 2.357 x 107% 3.041 x 1077 0.00753
500 .. 7515 880.1 27.89 4217 X 1075 2.108 x 10~ 2.805 x 1077 0.00665
600 728.0 881.2 28.28 4.408 ¥ _10‘5 1.859 x 10~* 2.553 x 1077 0.00579

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan geligtirilen EES yaziimiyla olusturulimustur, Gesitii-kaynaklardan alinmigtir
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TABLO A-15

Havanin 1 atm basingta ézellikleri

Isil Yayinim Dinamik Kinematik Prandtl
Sicaklik Ozglil Kitle Ozgil Ist  Isil iletkenlik Katsay!s Viskozite Viskozite Says
T8 p, kg/m?® Co kg K k, Wim - K @, m?/s? u, kg/m s ¥, m2/s Pr

—150 2.866 983 0.01171 4,158 X 108 8.636 x 10°% 3.013 x 10°¢ 0.7246
—100. 2.038 966 0.01582 8.036 x 107 1.189 x 105 5.837 x 108 0.7263
—50 1.582 999 0.01979 1.252 x 105 1.474 x 1075 9.319 x 10°¢ - 0.7440
—40 1514 11002 0.02057 1.356 X 105 1527 x 105 1.008 X 10-5 0.7436
-30 1.451 1004 0.02134 1.465 X 10-5 1.579 x 10-5 1.087 x 105 0.7425
-20 1.394 1005 0.02211 1.578 x 1075 1.630 x 103 1.169 x 1075 0.7408
-10 1.341 1006 0.02288 1.696 x 105 1.680 x 10-5 1.252 x 10-° 0.7387
] 1.292 1006 0.02364 1.818 x 10-5 1.729 x 105 1.338 x 10-5 0.7362

5 1.269 1006 0.02401 1.880 x 1075 1.754 X 105 1.382 % 1075 0.7350

10 1.246 1006 0.02439 1.944 x 10-5 1.778 x 10°5 1.426 x 10°8 0.7336
15 1.225 1007 0.02476 2.009 x 105 1.802 x 105 1470 x 105 0.7323
20 1.204 1007 0.02514 2.074 %X 1078 1.825 x 103 1.516 x 10-5 0.7309
25 1.184 1007 0.02551 2141 x 1073 1.849 x 1078 1.662 x 105 0.7296
30 1.164 1007 0.02588 2.208 X 10-° 1.872 x 1075 1.608 x 10°° 0.7282
35 1.145 1007 0.02625 2277 x 1075 1.895 < 105 1.655 x 1075 0.7268
40 1127 1007 0.02662 2.346 X 105 1.918 x 103 1,702 % 10°% 0.7255
45 1.109 - 1007 0.02699 2.416 x 10°% 1.941 x 103 1.750 x 10-% 0.7241
50 1.092 1007 0.02735 2.487 < 10-°% 1.963 x 1073 1.798 x 10-% 0.7228
60 1.059 1007 0.02808 2632 x 1075 2,008 x 10-5 1.896 x 1075 0.7202
70 1.028 1007 0.02881 2.780 x 105 2.052 x 105 1.995 x 10-% 0.7177
80 0.9994 1008 0.02953 2.931 x 10-5 2.096 x 10—* 2.097 x 10°5 0.7154
90 0.9718 1008 0.03024 3.086 x 103 2139 x 102 2.201 x 108 0.7132

100 0.9458 1009 0.03095 3.243 x 10°3 2,181 x 105 2.306 x 10> 0.7111
120 0.8977 1011 0.03235 3.565 X 1075 2.264 x 1075 2,622 x 103 0.7073
140 0.8542 1013 0.03374 3.898 x 10°5 2.345 x 1@‘5 2.745 x 1073 0.7041
160 0.8148 1016 0.03511 4.241 x 105 2.420 x 10-5 2975 x 1075 0.7014
180 0.7788 1019 0.03646 4593 x 10°° 2.504 x 103 3.212 x 10-5 0.6992
200 0.7459 . 1023 0.03779 4.954 » 1075 2.577 X 107 3.455 x 105 0.6974
250 0.6746 1033 ~ 0.04104 '5.89_0 x 1078 2.760 x 10°5 4.091 x 1075 0.6946
300 0.6158 1044 0.04418 6.871 x 10°5 2.934 x 10°% 4.765 x 105 0.6935
350 0.5664 1056 0.04721 7.892 % 10-° 3.101 x 105 5475 x 105 0.6937
400 0.5243 1069 0.05015 8.951 x 1075 3.261 x 10-% 6.219 x 105 0.6948
450 0.4880 1081 0.05298 1.004 x 104 3.415 x 105 6.997 « 103 0.6965-
500 0.4565 1083 0.05572 1117 x 102 3.563 X 10°° 7.806 x 105 0.6986
600 0.4042 1115 0.06093 1.3562 x 10~* 3.846 x 105 9.515 x 1078 0.7037
700 0.3627 1135 0.06581 1.598 x 104 4,111 X 10°% 1.133 x 104 0.7092
800 0.3289 1153 0.07037 1.855 x 10* 4.362 x 103 1.326 X 104 0.7149
900 0.3008 1169 0.074865 2.122 x 1074 4,600 x 10-° 1.529 x 1074 0.7206
1000 0.2772 1184 0.07868 2.398 x 1074 4.826 x 1073 1.741 x 104 0.7260
1500 0.1980 1234 0.09599 3.908 x 104 6817 x 1075 2.922 x 104 0.7478
2000 0.1553 1264 0.11113 5664 x 104 " 6.630 X 10-°5 4,270 x 1074 0.7539

Not: Ideal gazlar igin Cpu K, 1 ve Pr dzellikleri basingtan bagimsizdir. 1 atm ‘den farkli bir P (atm) basincindaki p, v ve a dzellikleri, verilen sicakliktaki

p degerleri Pile carpilarak, » ve a degerleri P ile bélunerek bulunur.

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan gelistirilen EES yazilimiyla olugturulmustur. Orijinal kaynaklar:
Tables, Wiley, 198; and Thermophysical Properties of Matter. Vol, 3: Thermal Conductivity, Y. S. Touloukian, P. E. Lile

Viscosity, Y. S. Touloukian, S. C. Saxena, and P. Hestermans, IFl/Plenun, NY, 1970, ISBN 0-308067020-8,

Keenan, Chao, Keyes, Gas
. S. C, Saxena, Vol. 11:
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EK ;

Gazlarin 1 atm basingtaki 6zellikleri

Isil Yayinim Dynamik Kinematik Prandt|
Sicakhk Ozgil Kitle (")zg'L]I Is1 Isil lletkenlik Katsayisi Viskozite Viskozite Sayisi
1.°%C p, kg/m? C,, Jikg + K k, Wim - K a, m?/s? u, kgim - s v, m?/s Pr
Karbon Dioksit, CO.
=50 2.4035- 746 0.01051 5.860 x 10°8 1.129 x 1073 4699 x 1078 0.8019
0 1.9635 811 0.01456 9.141 X 1078 1.375 % 107° 7.003 x 10°¢ 0.7661
50 1.6597 866.6 0.01858 1.291 x 1075 1.612 x 103 9.714 x 10-% 0.7520
100 1.4373 914.8 0.02257 1.716 x 105 1.841 x 10°° 1.281 x 10°° 0.7464
150 1.2675 957.4 0.02652 2.186 x 1078 2.063 x 107® 1.627 x 1078 0.7445
200 1.1336 995.2 0.03044 . 2898 x 1075 2.276 x 1073 2.008 x 1073 0.7442
300 0.9358 1060 0.03814 3.847 x 1075 2.682 x 10° 2.866 x 10°% 0.7450
400 0.7968 1112 0.04565 5151 x 1075 3.061 x 10~° 3.842 x 1078 0.7458
500 0.6937 1156 0.05293 6.600 x 105 3.416 x 105 4,924 > 1079 0.7460
1000 0.4213 1292 0.08491 1.560 » 10—+ 4.898 x 1075 1.162 x 10~ 0.7455
1500 0.3025 1356 0.10688 2.606 x 10~* 6.106 x 107° 2.019 x 1074 0.7745
2000 0.2359 1387 0.11522 3521 x 1074 7.322 x 10® 3.103 x 10 0.8815
Karbon Monoksit, CO
—50 1.5297 1081 0.01901 1.149 x 105 1.378 x 1075 9.012 x 10-% 0.7840
0 1.2497 1048 0.02278 1.739 X 1078 1.629 x 10-° 1.303 % 1073 0.7499
50 1.0563° 1039 (4.02641 2.407 x 1075 1.863 x 1073 1.764.x 1073 0.7328
100 - 0.0148 1041 0.02992 3.142 x 1075 2.080 x 1075 2.274 x 10-5 0.7239
150 0.8067 1049 0.03330 3.936 x 1075 2.283 x 10-° 2.830 x 1075 0.7191
200 0.7214 1060 -0.03656 4,782 % 1078 2,472 x 1075 3.426 < 10-° 0.7164
300 0.5956 1085 0.04277 6.619 x 10°5 2.812 X 1078 4722 x 1073 0.7134
400 0.5071 111 0.04860 8.628 x 1075 3.111 x 1073 6.136 x 107° 0.7111
500 0.4415 1135 0.05412 1.079 % 10~ 3.379 X 1075 7.653 X 105 0.7087
1000 0.2681 1226 0.07894 2.401 % 10~ 4,557 % 1075 1.700 x 10~ 0.7080
1500 0.1925 1279 0.10458 4.246 x 104 6.321 x 10°° 3.284 x 1074 0.7733
2000 0.1502 1309 0.13833 7.034 x 1074 9.826 x 1075 6.543 X 1074 0.9302
Metan [CH,]
—-50 0.8761 2243 0.02367 1.204 x 1075 8.564 x 1076 9.774 X 10-% 0.8116
0 0.7158 2217 0.03042 1.817 ®X 10-5 1.028 % 105 1.436 x 10°°% 0.7494
50 0.6050 2302 0.03766 2.704 x 10°° 1.191 x 107° 1.969 x 10°° 0.7282
100 0.5240 2443 0.04534 3.543 X 1075 1.345 x 10-% 2,567 < 1075 0.7247
150 0.4620 2611 0.05344 4.431 ¥ 1073 1.491 X 1075 3.227 X 1075 0.7284
200 0.4132 2791 0.06194 5.370 X 1075 1.630 X 105 3.944 x 1078 0.7344
300 0.3411 3158 0.07996 7.422 X 10°° 1.886 x 1073 5.529 x 108 0.7450
400 0.2904 3510 0.09918 9.727 x 10°° 2119 x 1075 7.297 x 1075 0.7501
500 0.2529 3836 0.11933 1.230 X 1074 2.334 x 1075 9.228 % 107° 0.7502
1000 0.1536 5042 0.22562 29121074 3.281 x 1073 2.136 x 107 0.7331
1500 0.1103 5701 0.31857 '5.088 X 10~% 4434 x 1075 4,022 X 1074 0.7936
2000 0.0860 6001 0.36750 7.120 X 107 6.360 x 105 7.395 x 107% 1.0386
Hidrojen, H.
=50 0.11010 12635 0.1404 1.009 x 10~* 7.293 x 1078 6.624 x 1073 0.6562
0 0.08995 . 13920 0.1652 - 1319 x 107* 8.391 % 1078 9.329 x 107° 0.7071
50 0.07603 14349 0.1881 . w1724 X 1074 9,427 % 1076 1.240 x 1074 0.7191
100 0.08584 14473 0.2095 2.199 x 10~ 1.041 X 1075 - 1582 x 1074 0.7196
150 0.05806 14492 0.2296 2,729 x 104 1.136 x 105 1.957 x 1074 0.7174
200 0.05193 14482 0.2486 3.306 x 1074 1.228 % 105 2,365 x 107* . 0.7155

(devam)
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TABLO A-16
Gazlarin 1 atm basinctaki ézellikleri (devam)

Isil Yayimim Dynamik Kinematik Prandt|
Sicaklik Ozgiil Kitle  Ozgiil Isi Isil iletkenlik Katsayisi Viskozite Viskozite Sayisl
r°C p. kg/m*® S Jikg - K k Wim - K o, m%/s? g, kg/m - s v, m?/s Pr
300 0.04287 14481 0.2843 4.580 x 1074 1.403 x 1075 3.274 x 1074 0.7149
400 0.03650 14540 0.3180 5.992 x 10~ 1.570 x 103 4.302 x 104 0.7179
500 0.03178 “14653 0.3509 7.535 x 10 1.730 x 10°% 5.443 x 104 0.7224
1000 0.01930 15577 0.5206 1.732 X 103 2.455 x 1075 1.272 X 1073 0.7345
1500 0.01386 16553 0.6581 -- 2.869 x 107® 3.099 x 103 2.237 x 1073 0.7795
2000 0.01081 17400 0.5480 2.914 x 103 3.690 x 10-5 3.414 x 103 11717
Azot, N,
—-50 1.5299 957.3 0.02001 1.366 x 1075 1.390 x 10-% 9.091 x 108 0.6655
0 1.2498 1035 0.02384 1.843 x 1075 1.640 x 105 1.312 X 105 0.7121
50 1.0564 ~1042 0.02746 2.494 % 10°% 1.874 » 1075 1.774 x 1075 0.7114
100 0.9149 1041 10.03090 3.244 x 1075 2.094 x 10-° 2.289 x 1075 0.7056
150 0.8068 1043 0.03416 4.058 x 1075 2,300 x 10-® 2.851 x 10°° 0.7025
200 0.7215 1050 0.03727 4921 x 10°° 2.494 x 105 3.457 x 1075 0.7025
300 0.5956 1070 0.04309 6.758 X 1075 2.849 x 1075 4.783 x 1075 0.7078
400 0.5072 1095 0.04848 8.727 x 10-% 3.166 x 105 6.242 x 10°°% 0.7153
500 0.4416 1120 0.05358 1.083 x 10~ 3.451 x 103 7.816 X 10°% 0.7215
1000 0.2681 1213 0.07938 2.440 % 10™* 4.594 x 10°5 1.713 x 1074 0.7022
1500 0.1925 - 1266 0.11793 4.839 x 1074 5.562 x 10°° 2.889 x 10~ 0.5969
2000 0.1502 - 1297 0.18590 9.543 x 10 6.426 X 1075 4,278 X 1074 0.4483
Oksifen, O,
=50 1.7475 984.4 0.02067 1.201 x 10-5 1.616 x 10-° 9.246 x 10-¢ 0.7694
0 1.4277 928.7 .0.02472 1.865 x 1075 1.816 x 10~° 1.342 % 1075 0.7198
50 1.2068 921.7 0.02867 2577 x 1073 2.194 x 10°5 1.818 x 1075 0.7053
100 1.0451 931.8 . 0.03254 3.342 x 1075 2.451 x 1078 2.346 % 105 0.7019
150 0.9216 9476 0.03637 4.164 x 10-5 2.694 x 10-% 2923 x 10-° 0.7019
200 0.8242 964.7 0.04014 5.048 x 1075 2.923 x 1078 3.546 x 1075 0.7025
300 0.6804 997.1 0.04751 7.003 x 10> 3.350 x 105 4.823 x 1075 0.7030
400 0.5793 1025 0.05463 9.204 x 1075 3.744 x 1075 6.463 x 10-° 0.7023
500 0.5044 1048 0.06148 1.163 X 104 4.114 X 103 8.156 x 105 0.7010
1000 0.3063 1121 0.09198 2.678 x 1074 5.732 X 1075 1.871 x 1074 0.6986
1500 0.2199 1165 0.11901 4.643 x 1074 7.133 x 10° 3.243 x 1074 0.6985
2000 0.1716 1201 0.14705 7139 x 104 8.417 x 10-3 4.907 x 10~* 0.6873
Su Buhari, H.O
—50 0.9839 1892 0.01353 7.271 x 107% 7.187 x 1079 © 7.305 x 10°¢ 1.0047
0 0.8038 1874 0.01673 1.110 x 1075 8.956 x 108 1.114 x 10-% 1.0033
50 0.6794 1874 0.02032 1.596 X 107°% - 1.078 x 10°5 1.587 x 1035 0.9944
100 0.5884 1887 0.02429 2.187 x10°% 1.265 x 1075 | 2.150 X 10~* 0.9830
150 0.5189 1908 0.02861 2.890 x 10-° . 1.456 = 10-5 2.806 <103 0.9712
200 0.4640 1935 0.03326 3.705 x 105 1.650 X 10-8 3.556 x 10-5 0.9599
300 0.3831 1997 0.04345 5.680 % 1075 2.045 < 105 5.340 x 10-% 0.8401
400 0.3262 2066 0.05467 8.114 x 105 2.446 x 1075 7.498 % 10-5 0.9240
500 0.2840 2137 0.06677 1.100 x 104 2.847 x 1075 1.002 x 10~ 0.9108
1000 0.1725 2471 0.13623 3.196 x 10—# 4.762 x 1073 2.761 x 1074 0.8639
1500 0.1238 2736 0.21301 -6.288 % 1074 6.411 > 10-5 5177 x 107+ 0.8233
2000 0.0966 2928 *0.29183 1.032 % 1078 7.808 x 105 8.084 x 10~ 0.7833

Not. ideal gazlar igin Cp, K, pu ve Pr dzellikleri basingtan badimsizdir. 1 atm 'den farkh bir P (atm) basincindaki p. v ve a zellikleri, verilen sicakliktaki
o degerleri Pile garpilarak, v ve a degerleri Pile bolinerek bulunur, 3

Kaynak: Veriler S. A. Klein ve F. L. Alvarado tarafindan geligtirilen EES yazilimiyla olugturulmustur, Cesitli kaynaklardan alinrmigtir.
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TABLO A-17

Yiiksek rakimlarda atmosfer 6zellikleri

Ozgtil Isil

Rakim Sicaklik Basing Yercekimi Ses Hizi Kiitle Viskozite iletkenlik

Z,m .56 P, kPa g, m/s? ¢, m/s p, kg/m? M, kg/m - s k, Wim - K
0 15.00 101.33 9.807 340.3 1.225 1.789 X 10°° 0.0253
1200 13.70 98.95 9.806 3395 1.202 1.783 X 107° 0.0252
400 12.40 96.61 9.805 338.8 1.179 1.777 x 1075 0.0252
600 11.10 9432 . = 9.805 338.0 1.156 1.771 x 1075 0.0251
800 9.80 92.08 9.804 337.2 1.134 1.764 x 1075 0.0250
1000 8.50 89.88 9.804 336.4 1412 = 1.758 X 107° 0.0249
1200 7.20 - 87.72 9.803 335.7 1.090 1.752 X 1078 0.0248
1400 590 85.60 9.802 334.9 1.069 1.745 x 1075 0.0247
1600 4.60 83.53 9.802 "334.1 1.048 1.739 x 1075 0.0245
1800 3.30 : 81.49 9.801 333.3 1.027 1.732 x 1073 0.0244
2000 2.00 79.50 9.800 3325 1.007 1.726 x 10~° 0.0243
2200 0.70 = Z7.55 9.800 331.7 0.987 1.720 x 1073 0.0242
2400 —0.59 75.63 9.799 331.0 0.967 1.713 x 1075 0.0241
2600 —-1.89 : 73.76 9.799 330.2 0.947 1707 %10 0.0240
2800 -3.19 71.92 9.798 329.4 0.928 1.700 x 1075 0.0239
3000 ~4.49 70.12 9.797 328.6 0.909 1.694 x 1075 0.0238
3200 =579 68.36, 9.797 327.8 0.891 1.687 x 10°° 0.0237
3400 -7.09 66.63 9.796 8270 0.872 1.681 x 1075 0.0236
3600 —-8.39 64.94 9.796 326.2 0.854 1.674 X 10°° 0.0235
3800 -9.69 63.28 9.795 325.4 0.837 1.668 X 1075 0.0234
4000 —10.98 61.66 9.794 324.6 0.819 . 1.661 x10°° 0.0233
4200 =428 60.07 9.794 323.8 0.802 1.655 X 1075 0.0232
4400 ~13.6 58.52 9.793 323.0 0.785 1.648 X 10-5 0.0231
4600 - —14.9 57.00 9.793 3200 0.769 1.642 x 10°° 0.0230
4800 —-16.2 = B 9.792 321.4 0.752 1.635 x 1075 0.0229
5000 =$7.5 54.05 9.791 . 3205 0.736 1.628 x 1073 0.0228
5200 -18.8 52.62 9.791 319.7 0.721 1.622 x 1075 0.0227
5400 —-20.1 51.23 9.790 318.9 0.705 1.615 X 107° 0.0226
5600 -21.4 49.86 9.789 318.1 0.690 1.608 x 105 0.0224
5800 s 48.52 9.785 317.3 0.675 1.602 x 1075 0.0223
6000 —24.0 47.22 9.788 316.5 0.660 1.595 X 10°° 0.0222
6200 -25.3 45.94 9.788 315.6 0.646 1.588 x 1075 0.0221
6400 —26.6 4469 9.787 314.8 0.631 1.582 x 103 0.0220
6600 -27.9 43.47 9.786 314.0 0.617 1.575 % 1078 0.0219
6800 —29.2 42.27 9.785 313.1 0.604 1.568 X 107° 0.0218
7000 -30.5 41.11 9.785 ' 312.3 0.590 1.561 X 1075 0.0217
8000 —-36.9 35.65 9.782. = ... 308. 0.526 1.527 x 1075 0.0212
9000 —43.4 30.80 9.779 303.8 0.467 1.493 x 1075 0.0206
10,000 —49.9 26.50 9.776 299.5 0.414 1,458 x 1075 0.0201
12,000 ~56.5 19.40 9.770 295.1 0.312 1.422 x 1075 0.0195
14,000 —56.5 1417 9.764 295.1 0.228 1.422 X 107° 0.0195
16,000 —56.5 10.53 9.758 . 295.1 0.166 1.422 x 1075 0.0195

18,000 —56.5 7.57 ' 9.751 295.1 0.122 1.422 x1075 0.0195

Kaynak. U.5. Standard Atmosphere Supplements, U.S. Go(xernn'!:él‘;t Printing Office, 1966. 45 enlemde yil (izerinden ortalama sartlara goredir; yilin
zamanina ve hava dizenine gére dedigir. Deniz seviyesindeki (z = 0) sartlarda P = 101.325 kPa, T = 15°C, p = 1.2250 kg/m?, g = 9.80665 m?/s
alinir. - )
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TABLO A-18
; .

lizeylerin yayiciliklari
(a) Metaller

Sicaklik Yayicilik Sicaklik Yayicilik

Malzeme K € Malzeme K £
Altiminyum : S e Magnezyum, parlatiimis  300-500 0.07-0.13
Parlatilms =~ = 300900 004006 | Cwa 300-400 0.09-0.12
 Ticarilevha 400 009 G Molibden

Cokoksii 400800 020-0.33 Parlatiimig 300-2000 0.05-0.21
_ Anotlanmis e asans e ag e Oksitli ~ 600-800 0.80-0.82
Bizmut, parlak 350 0.34 - Nikel : e 2 e
Piring : ~Paratlms  500-1200  0.07-0.17

iyi parlatiimig 500-650 003-004 | Oksiti 4501000 0.37-0.57

Parlatilmig 350 0.09 Platin, parlatimis ~ 500-1500 - 0.06-0.18

Mat plaka 300-600 0.22 GUmUs, parlatiimis =~ 300-1000 0.02-0.07

Oksitli " 450-800 - 06 Paslanmaz celik

Krom, parlatimis ~ 300-1400 . 0.08-0.40 Parlatiimig 300-1000 0.17-0.30
Balge 0 L e | Hafif oksitli 600—1000 0.30-0.40
“lyipadatiimis. - %00 002 Cok oksitli 600-1000 0.70-0.80

Parlatimis =~ 300-500 0.04-0.05 | Celik

Ticarilevha 300 gi15 Parlatiimig levha 300-500 0.08-0.14

Oksitli s ':"_600'—1 000 0508 Ticari levha 500-1200 0.20-0.32
~ Siyahoksiti 300 0.78 Cok oksitli 300 0.81
Altin " . Kalay, parlatiimis 300 . 005

lyi parlatiimis 300-1000 0.03-0.06 | Tungsten = = D

Parlak varak 300 0.07 Parlatinig 3002500 0.03-0.29
Demir - Flaman @ 3500 & 0.39 .

yi parlatiimis 300-500 0.05-0.07 | Cinko e o - -

Dokim 300 0.44 Parlatilmis ~ 300-800  0.02-0.05

Dévme demir 300-500 - 0.28 ~ Oksitli w8 300 025

Pasli B 300 0.61 T "

Oksitli 500-900 0.64-0.78

Kursun i dr o n - .

Parlatiimis - 300-500 0.06-0.08

Oksitlenmemis, priizlic 300 043

Oksitli e a0 eEe . el
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TABLO A-18

Yuzeylerin yayiciliklari (Son)
(b) Metal olmayanlar

Sicaklik Yayicilik Sicaklik Yayicilik

Malzeme K e Malzeme K &
Alimina 800-1400 = 0.65-0.45 | Kagi, beyaz 300 0.90
Aliminyumoksit ~~ 600-1500  0.69-0.41 | Siva, beyaz 300 0.93
Ashest. - 0ol as00 0 Lo DR Porselen, sirli 300 0.92
Asfaltdéseme 300 085093 | Kuvarz, kaba, erimis 300 - 0.93
Tugla g e s ] Kauguk

Bilinen . = 7 =300 0 o0 003006 | Sert 300 0.93
Comeskdiiy o0 200 BaE | Yumugak 300 086
Karbon flaman 2000 0.53 Kum 0 - 300 __"::090'-"' B
Giyecek 300 | 0.75-0.90 Smkon karbur S 600—1500 . 0B D 85
Beton 300 0.88-0.94 Cilt, insan e Bnn L 095
Cam Kar— n0 0 o i 273 0.80-0.90

Pencere 300 ' 090095 | Toprak =~ . 300 . 09309

Pireks - 300-1200 0.82-0.62 | Is 300-500 0.95

Piroseramik 300-1500 0.85-0.57 Teflon 300-500 0.85-0.92
Buz 273 - 0.95-0.99 | Su, derin 273-373 0.95-0.96
Magnezyum oksit 400—800 ~ 0.69-055 | Agac

Tas duvar o 300 o By | Kayin 300 0.94
-Boyalar el : : o Mese - 300 - 0.90

~ Aliminyum 3_00 ~ 0.40-0.50 :

. Siyah,lake,cila . 800 . . . 088

' Yaglar, biitiin renklar_ 300 092096

~ Kirmizi astar w8000 o 2 Cs

Beyaz akrilk 3000 a0 090
~ Beyazemaye @ 300 090
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TABLO A-19

Malzemelerin giines isiitmi 6zellikleri

Gunes Isinimi Yayicilik & Oran Gines Isinimi
Tanim/yap! sogurganhid!, e, 300 K ag/e ___Gegirgenligi, 7.
Aliiminyum 0 s = : i
Parlatiimis : : ki o 0.09 : Oz o
Anotlanmis coeaE a0 e G 084 0.17
 Kuvarz-asin kaplanmrs e : R A
_Folyo : i oo e L g s 3.0
Tugla, kirmizi (Purdue) ; - 0.63 0.93 0.68
Beton S OBD 0.88 0.68
Galvamzlt metal plaka - ! : hen ey - o :
Temiz, yeni ' - 065 0.13 o
- Oksitl, havalandm_lngi : : - 0.80 0.28 29
Cam, 3.2 mm kahnhk '
Yaprak veya temperlenmig ; 0.79
Distik demir oksitli tip s _ 0.88
Mermer, hafif kirli beyaz (yansitici degll) 0.40 0.88 0.45
Metal, kaplama
Siyah silftur 0.92 0.10 9.2
Siyah kobalt oksit ' 0.93 0.30 3.1
Siyah nikel oksit , ; 0.92 0.08 11
Siyah krom ) 0.87 0.09 9.7
Polyester film, 0.13-mm kaliniik , : 0.87
Boyalar ' _ s : : _
Siyah (Parsons) : 098 0.98 1.0 :
Beyaz, akrilik : : 026 090 29
Beyaz, cinko oksit o 0.16 0.93 - 047
Kagit, beyaz __ 0.27 083 082 &
Pleksiglas, kalinlik 3.2 mm : : e e gnp
Porselen cini, beyaz (yansitict sir yuzey} : 0.26 085 0.30 s
Cati kiremidi, parlak kirmizi
Kuru ylzey 0.65 0.85 0.76
Islak yiizey | 0.88 0.91 0.96
Kum, kuru ;
Hafif kirli beyaz 0.52 0.82 0.63
Mat kirmizi 0.73 0.86 0.82
Kar
Utak pargalar, taze 0.13 0.82 0.16
Buz pargaciklan 033 0.89 0.37
Celik : 2
‘Ayna gibi ' ; : 041. U e T < N B2
Cok pasli : : 2o 089 . 092 0.96
Tas (yavruagz)) e 0.65 0.87 gd e
Tedlar, kalinlik 0.10 mm T _ ' : o2t 0.92
_ Teflon, kalinlik 0.13 mm by _ 0.92
 Agag i - 0.59 0.0 0.66

Kaynak: V. C. Sharma and A. Sharma, “Selar Properties of Some Building Efements,” Energy 14 (1989), pp. 805-810 ve diger kaynaklar. .
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