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Apperrdix L u Thernutplrysical Pntpertùe* of ilIatrer

,Texzr.xi &,3 'I'hermophysical Properties of comm-cr-n Materialsu

S t r u,c t tu' aI B uild'fu g Mater"ials

Typical Properties at 300 K

{}33

Description/Com position

Density,
p

(kg/rnr)

'I'hermnl
Conductivity' /r

{Wlm'K)

Specific
Heat, c,

(Jlkg'K)

lluilding lloards
Asbestos-cement boarcl

G-ypsurn or Plaster board
Plywood
Sheathing. regulal densitY

r-\couslic tile
Ilardboaril, siding
t{ardboard, high density
Particle board, lolv densitr
Particle board. high densitr
Woods

I:lardwoods (oak. mapie)
Softrvoocls ({i r, pi ne)

lvlasonry \.4aterials
Cement mortar
Brick. common
Brich, fâce
Clay tile. hollorv

1 cell ileep, 10 cm thick
3 cells deep. 30 e.rn thick

Concrete block. 3 oval cores
Sand/gravel, 20 crn thick
Cinder aggre-eate, 20 crn thick

Concrete block, rectangular corc
2 coles,2() om thick" 16 kg
Sarne rvith fLlled cores

P Iastering Ir4ater ial s

Cement plaster, sand aggregate
Gypsurn plaster, sa:rd aggregate
G1,'psum plastcr" vermiculite
aggregate

I 920
800
545
290
290
(t10

10 i0
590

1000

720
510

I 860
1920
2083

1 860
I 680
724

0.58
0.17
a.n
0.055
0.058
0.094
0.15
0.078
0.170

0.16
a.12

0.72
a.72
1.3

0.52
0.69

1.0

0.67

l.l
0.60

0.72
0.22

'0.25

1215
1300
I 340
1 170
I 380
1 300
1 300

1255
1380

780
835

lû85



*iidy Appr:rrdix È w T'hennoplryeicnl .Properties af n'Ia'tter

'6'a*zz.ut .&".i!ç Contirttæd

.Insu.latittg M ate.risls arr,d Sy stetn$

Typical Properties at 300 K

Description/Com position

Density,
p

{kg/m:r)

Thermnl
Conductivity, *

(Wim'I()

Specific
Ileat, c,,

(J/lig'K)

Blanket and Batt
Cilass fiber. paper iàced

Glass f iber. coated; duct liuer

Iloard and Slatr
Cellular glass
Glass fiber, organic boncled
Polystyrele, expandcci

Iixtruded (R-12)
lvlotded beads

Miucral llbcrlroard: roofl ttg
material
Wood, shredtled/cernented
Cork

Loose Fi1l
Cork. granulated
D:iatomaceous silica" coarse
[towder
I)iatomaccous silica. fine polvder

Class ûber, poureci or blown
Vemriculite, flakes

F'nnn ecli F'oamed- i n- Place

Mineral rvool 
-Êranules with

asbestos/inorganic binders,
spral'ed
Polyvin;-l acctate cork masticl
sprayed or troweled
[.] rethane, tu,of art mi xture;
rigid fbam

Reflective
Aluminum tbil separating liuS'
glass mats; lG-I2 laycrs, evacuatcd;
lirl cryogenic applications (l50 K)
Aluninurn il and glass paper
laminate; 75-1 50 la-v-et s: evacuated;
lbr cryogenic application (150 K)
T.v.-pical sil ica porvder, evacuated

16
28
40
32

0.046
0.038
0.035
0.038

0.058
0.036

0.027
0.040
0.049

0.087
0.039

0.045
0.069
0.091
0.t)52
0.061
0.013
0.068
0.063

0.046

0.1 00

0.026

0.00016

0.000017

0.0017

835

1 000
795

1210
1210

1590
1800

8;;
835

I 000

1 045

145
105

55
16

265

350
120

160
350
400
204
275

16

80
160

r90

'10

40

120

r60
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4)'J43
Àlrpentlix L a Thermoph'ysit:u'I Properties of ùIatter

'Tattx,n h,.i"9 Contirtued

t)ther MateriuLs

Descriptionl
Composition

Dcnsity,
Tenrperature P

(K) (kg/m')

Thermal
ConductivitY' ft

(W/m'K)

Specific
Heat, co

(Jlkg'K)

Asphalt 300

300

872
1672

413
823

1I'73
478

I 145
773

t073
1373
773

1 073
1373

478
922

t4'18
4't8
922

1478

-100

300

300

300

300

2325

2645

0.062

1.4

18.5
1 1.0

:.J

2.5
2.0
0.25
0.30
1.0
l.l
1.1

I .:i
1.4
1.1

1.0
1.5
t.8
3.8
2.8
1.9

1.3

a.26

1.4

0.06

0.481

0.5 l3
0.223
0.121
1.60
1.49
1.35
t.2a
0.476
0,480
0.489

1.4
1.4

2115

r 300

30 10

2050

920

1465

*

Ilakelite
Brick, refractory

Cafborundum

Clhromc lrriclc

Diatontaceous
silica" fired
Fire clay, burnt 1600 K

[]ile c1ay. bunrt 1725 K

File cla"v brick

Magnesite

Cla"v

Coal, anthracite

Concrete (stone mix)

Cotton

Foodstuffs
Banana (75.7o/o

u'ater content)
Apple, red (75%
wâter contÊnt)
Clake, batter
Cake, lhlly bakcd
Cliicken nieat, r.vhile
(7 4.4ot'o water content)

Glass
Plate (soda lirne)
Pvrex

1460

I 350

2300

BO

980

840
'120

280

75t)
835

2500
2225

300
300
300
198
z-t J

253
263
273
283

293

300
300

I 130

880

1260

880

1 300

3350

3600



4) 4'43 Apperrdix A" ta 'I'h.ennophysicul Properties of illuttet

'&i ay,z,u', "&"7r Contintt'ed

}ther Muteriuls ( C on titlu,ed )

Descriptionl
Cornposition

Ternperature
tK)

Density, Thermal
p ContluctivitY' È

(kg/m3) (W/m'K)

Specific
Heat, co

(J/kg'K)

lce

I.,eather (siile)

Paper

[]aral'l'in

Ilock
Granite. Barre
Lintestone, Salem
Ir'larble, I-Ialston

QÛartzite, Sioux
Sandstone. Ilerea

Rubber, vulcanizcd
Sotï
Hard

Sand

Soil

Snow

Teflon

Tissue, human
Skin
F'at layer (aeliPose)

lr4uscle

Wood, cross grain
Balsa
(ll,prcrss

Fir
0ak
Yelloiv pine
White pine

Wood, radial
Oak
Fir

?73
253

300

300

300

92t)

998

930

900

2630
n2a
2680
264û
21 50

1 100
1i90
r 515

2050

110

500

22A0

1.88
2.03

0.r5e
0. 18f.)

0.244

2.79
2.15
2.80
5.38
2.90

0.13
0.16

0.27

0.5?

0.0.1-9

0.190

0.35
0.45

0.37
0.2
0.5

0.055
0.097
0.1 I
0.17
0. l5
0.1I

0.r9
0. l4

2040
1945

1 340

2890

775

810
830

l 105

745

2010

800

1840

300
300
300
300
300

300
300

3fiO

300

273

300
400

300
300
300

300
300
300
300
300
300

140
465
415
545
640
435

27i;À
2385
2805

2385
2t20

545
420

300
300

"Adapted from Refcretrces 1 and 8-13



Apperrdix t\ w Thennopltysit:ul Propertie't of ùfuttet €3â,n

'âl kxr,ri. h",&, Thermophysical Propelties
of Gastrs at Atmosphtric Pressure"

7'p
(K) {kg/m3)

cp

(kJlke'K)
p'101 u' 106

(N.s/m2; (m2ls)
ft' 103 a' 106

{W/m't() (nr?/s)

Air
100 3.5562
150 2.3361
200 1.7458
25A 1394',1

300 1.1614

350 0.9950
400 0.8711
450 0.7744
5Û0 0.6964
550 0.6329

600 0.5804
650 0.535(r
700 a.4975
750 0.4643
800 $.4354

850 {J.4097

900 0.3868
950 0.3666

1000 0.3482
1100 0.3166

1?00 0.2902
1300 0.2679
1400 0.2488
r5û0 $.2322
1600 0.2171

1700 0.2a49
1800 0.19-35

1900 0.1833
2000 0.1741
2 r00 0.1658

2?A0 0.1582
2300 0.1513
2400 Û.1448
2500 0.1389
3000 0.i 135

Àrnmonia (NHr)

7 1.1 2.00
103.4 4.126
132.5 7.590
159.6 11.44
184.6 15.89

208.?. 20.92
?-r0.1 26.4r
25$.7 32.39
270.1 38.',19

288.4 45.57

305.8 52.69
322.5 60.21

3.38.8 68.1 0

354.6 76.37
369.8 84.93

384.3 93.80
398.1 102.9
411.3 112.2
424.4 121.9
449.0 141.8

473.0 162.9

496.0 1 85.1

530 2r3
557 240
584 268

2.54 0.786
5.84 0.758

t 0.3 0.737
15.9 A.720
22.5 0.107

29.9 0.700
38.3 0.690
47.2 0.68tt
56.7 0.684
66.1 0.683

16.9 0.685
87.3 0.690
98.0 0.695
109 0.702
120 0.709

13 1 0.7 16

143 0.720
155 0.723
168 0.726
195 $.728

224 0.7?8
238 0.719
303 a.703
350 0.685
3()fi 0.688

435 0.685
.+82 0.683
5-14 A.67'I
589 0.6'72

646 0.661

7 t4 0.655
783 0.647
869 0.630
960 0.61 3

t570 0.536

16.6 0.887
19.4 0.870
22.1 0.872
24.9 0.872
27.9 0.869

0.6894
0.6448
0.6059
0.5716
{}.5410

r.a32
1.012
1.007
1.006
1.007

1.009
1.A14
1.021

r.030
1.040

1.05 r

1.063
1.075
1.087
1.099

1.1 l0
1.1?1
I .131
1.141
1.159

t.17 5

1.189
1.207

1.?30
t.248

1.267
1.286

1.307
I.JJ /

1.3'.72

1.4t7
t.178
1.558
1.665
2.726

2.1 58

2.17$
2.192
2.221
2.254

9.34
13.8
18.1

22.3
26.3

30.0
33.8

-1 /.J
44.7
43.9

4(t.9
49.7
52.4
54.9
57.3

5t).6
62.0
64.3
66.7
71.5

76.3
82
9l

100
106

1r3
120
128
t37
14',1

160
t75
r96
222
486

24.7
?7.2
29.3
3 l.fr
34.4

61 l 298
63'.1 3?9
663 -\62
689 396
715 431

74A 468
766 506
792 547

818 589
955 841

300
320
340
360
380

101.5 14.7
109 16.9
116.5 19.2

124 21.7
131 24.2



tr 4,'â, Aplrentlix A, w 'I'h,ennophysical .Propu'ties of fuIatter

'â'.Atzz.w:, A-,,&' Cort,tirtw,ed

7'
(K) GJi*1 (kJ^TË. $ r,f",)Î,', iltlÏ;

*' l0:t a' 106

(Wlnr.K) (m2lsS Pr

Am nro nia {N}I) (c o nti nued)

400 0.5136
420 0.4888
440 $.4664
460 0.4460
480 4.4273

500 0.41 0 1

520 0.394?
540 0.3795
560 0.3708
580 0.3533

Carbon Dioxide (CO2)

2.28',1

2.322
2.357
2.393
2.$A

2.467
2.504
2.540
2.577
2.613

û.830
0.851
0.872
0.891
0.908

0.926
0.942
0.98 t

1.02
1.05

1.08
1.1û

Ll5
i.17

i38
145
152.5
159
166.5

173
180
186.5
193
r99.5

140
149
t56
165
173

181

r90
210
231
251

26.9
29.7
32.1
35."1

39.0

42.2
45."1

49.1

52.0
56.5

/.J()
8.40
9.39

10.6
n.7

13.0
r 4.3
r7.8
21.8
26.1

3$.6
35.4
40.3
45.5
5 1.0

'1.52

8.93
10.5
12.l
13.8

r 5.6
17.5

19.5
21.6
23.7

25.9
31.7
37.7
44.3
5 1.0

37.0
40.4
43.5
46.3
49.2

52.5
54.5
57.5
64.6
63.8

15.20
16.s5
i 8.05
19.70
2t.2

22.75
24.3
28.3
32.5
36.6

44.7
44.5
48.1
51.7
55.1

17.0
19.0
20.6
22.1
2,1.6

25.0
26.3
27.8
29,1
30.5

3t.8
35.0
38. I
41.1
44.0

3 L5 0.853
35.6 0.833
39.6 0.826
43.4 4.822
47.4 0.822

51.9 0.813
55.2 0.827
59.',7 4.821
63.4 0.827
69.1 0.8 r7

9.63 0.^t65
11.0 0.766
12.5 A.754
14.2 4.746
15.8 0.741

| ,1.6 0.737
r9.5 4.737
24.5 0.728
30.1 0.725
36.2 0.721

42.7 0.717
49.7 0.712
s6.3 0.717
63.7 0.7 t4
71.2 4.7rc

9.63 0.781
I 1.9 4.',753

14.1 4.744
16.3 0.741
18.8 0.733

21.3 4.13{t
23.9 0.730
26.9 0.725
29.8 0.725
32.9 {J.',129

-16.0 0.7 19

14.3 4.714
53. I 0.7 t0
62.4 0.710
72.1 0.707

280 1.9û22
300 1.7730
320 1.6609
340 1.5618
360 1.1743

380
400
450
500
550

600
650
700
75Q
800

1.396t
1.3257
1.1782
1.05s4
0.9625

0.8826
0.8143
{J.7564
0.''r457
û.6614

Carbon ${onoxide (CO)

200 i.6888
220 1.5341
240 1.4055
26() 1.2967
?80 1.20-38

_100 t.1233
320 1.4529
3/t0 0.9909
360 0.9357
380 0.8864

400 0.8421
450 0.7483
500 0.67352
550 0.61226
600 0.56126

1.045

1.044
1.043
1.043
1.04?

1.043
i.043
1.044
1.045
1.047

1.049
1.û55
1.065
1.076
1.088

t37
147
157

r66

175

184
101

202
210

270
288
305
3?T

-t-t J

218
237
251
271
286



Àpperrdix ,L w Thermop!rysicul Prope'rties of Matter t74:&

'Te'AWu,W ,P*.t& Continued

T P cp $' lu' - l' ^l{lu
iral lrrglm) (k.yk'g'K) (N 's/m2) 1m2ls;

k. {J3
(W/m'K)

cv' 106

(mzls;

Cartron Monoxide (CO) {continued)

650 0.51 806 1.101

?00 0.48102 1.114

750 0.44899 1.127

800 0.42A95 1.140

Helium (He)

100 0..4.871

120 0.406i)
140 0.3481
r60
r 80 0.2708

200
22t) 0.2?16
240
26() 0.1875
280

82.4 0.705
93.3 0.'102
104 A.102
I 16 0.705

28.9 0.686
38.8 0.679
50.2 a.676

76.2 A.673

107 0.675

t4l 0.682

180 0.680

295 4.675

'434 0.668

5. r93
5.193
5.193
). ty-1

5.193

5.193
5.193
5.1 93

5.193
5. r93

5.193
5.193
5.193
5.193
5. 19-1

5.193
5.193
5.r93
5. r93
5.1 93

5.1 93
5.193
5.1 93

I 1.23

12.60
13.54
1,1..06

I 4.31

14.43
14.48
14.50
t4.52
14.53

301
315
329
343

96.3
107
118
129
139

150

160
170
180
r90

58. I
65.5
/J.J
81.5

r 9.8
26.4
33.9

51 .3

i,
96.0

47.4
50.0
52.8
55.5

'73.4

81.9
90.7
99.2

10"/.2

I l5.l
123.1

130
137

145

199 122
221
24.1 199
263
283 290

300
350
400
450
500

550
600
650
700
750

0. l6?5

0.121 9

o.æzs+

0.nrçoq û.654tr:

gt4

l7.4
34.7
56.2
81 .4

111

143
179
2t8
26t
305

320

350
364

t52
170
187
204
220

252
264
278
291

304
330
354

768

800
900

1000 0.04879

Hydrogen (Hr)

r0{.} 0.24255
150 0.16156
20t\ 0.121l5
25A 0.09693
300 0.08078

350 0.06924
400 0.06059
450 0.05386
s00 0.048.+8

550 0.01407

1400 0.654

24.6 0.707
49.6 0.699
79.9 0.704

115 A.107
158 0.701

0.7fJO

$.695
0.689
0.691
0.685

382
4r4
446

42.1
56.0
68. l
18.9
89.6

98.8
108.2
1t7.2
t?6.4
134.3

67.0
101

131

157
183

204
258
316
J JÔ

445

204
226
n t1

266
285



t

<3/â,4, Alrpendix A w 'I'herm,oplrysicu,l Propet'tie* of il'Iatter

'T dgE.a;. &","&' Contirtu.ed

7'
(K) a.Ji*t o{r/rîË.$ ,,f",)I', î;tl;

* ' l0:r et ' 106

(!V/nr.K) (m2ls;

I{ydrogen (Hr) {cotttinued)

352
156
569
692
830

600
700
800
900

1000

0.04040
0.03463
0.03030
0.02691
0.02424

1100 0.022t)4
1200 0.02020
1300 0.0 r 865
r400 0.01732
1500 0.û1616

1600 û.0152
1700 0.0143
1 800 0.0135
r 9û0 0.0128
2000 0.0121

Nitrogen (Nr)

3.4388
2.2594
1.6881
1.3488
1.1233

0.9625
a.8425
0.7485
4.6739
0.6121

0.5615
0.4812
0.4211
0.3743
0.3368

1 100 0.3062
120A L).2807
1300 4.2591,

Oxygen (O2)

100 3.945
r 50 2.585
200 r.930
25A 1.542
300 L284

142.4
157.8
172.4
186.5
201.3

2l 3.0 966
226.2 1120
238.5 1279
250.7 1447

262.7 1626

273.7 1801
284.9 1992
296.1 2153
307.2 ?400
318.2 2630

68.8 2.00
100.6 4.45
129.2 '1.65

154.9 I 1.48

178.2 15.86

200.0
220.4
239.6
257.7
aa.1 1

290.8
321.0
349.1
375.3
399.9

!* zJ .z
.145.,3

466.2

76.4
114.8
147.5
i 78.6
207.2

519 4.678
676 0.675
849 $.670

1030 0.67 |
t230 0.673

1460 4.662
1700 0.659
1955 0.655
2230 0.650
?530 0.643

2815 0.639
3130 0.637
3435 A.û9
3730 0.643
3975 4.661

2.60 0.768
5.86 t.759
10.4 0.736
15.8 0.727
22.1 0..116

29.2 0.7r r

37.t 0.704
45.6 0.703
5'4..7 0.700
63.9 0.702

73.9 0.7()l
94.4 0.706

lt6 0.715
139 0.,/21
t65 0.721

0.7i8
0.707
0.701

1.1.55

14.61

11.70
14.83
14.99

1s.17
15.37
I 5.59
15.81
16.02

16.28
16.58
16.96
17.49
18.25

L070
1.050
1.043
1.042
1.041

1.012
1.045
1.050
1.056
1.065

1.075
1.098
1.22
l.146
1.167

1.187
1.204
1.219

0.962
4.921
0.915
0.915
0.92{)

305
34?
378
412
448

488
528
568
610
655

697
742
786
835
878

9.58
i3.9
18.3
22.2
25.9

29.3
32.7
35.8
38.9
41.7

44.6
49.9
54.8
59.7
64.7

20.78
26.16
32.01
38.24
4.1.86

51.79
66.7t
82.90

t00.3
118.7

138.2
158.6
179.9

1.94

4.44
'1.64

1 1.58

16.14

100
150
200
250
.100

350
400
450
500
550

600
700
800
s00

t0l)0

70.0 r 93

75.8 2?4
8r.0 256

9.25
13.8
18.3
?2.6
26.8

2.41 0.796
5.80 4.766
10.4 0.737
16.0 0.723
22.7 0.711



Àppendix L w Thernutph'ysit:ul Prttperties of Matter

'l awr.w; &"l1, Con,tirt'ued

1)4â

T

0<) trJ*'r (r{r/r:Ë' K) t,f,"-lÏ,'r î;tl;
ft. 103

(W1m'K)
a' 106

1m2/s)

Oxygen {O rl (co ntinuetl)

1100 0.3498
1200 0.3206
1300 0.2960

Water Vapor {Steam)

350
400
450
500
550

600
700
80ù
900

1000

380
400
450
500
550

600
650
700
750
800
850

t.100
0.9620
0.8554
0.7698
0.6998

0.6414
0.5498
0.4810
0.4275
0.3848

0.5863
0.5542
0.4902
0.4405
0.4005

0.3652
0.3380
0.3140
0.293 r
0.2739
t.2579

29.0 0."t33
36.4 0.737
44.4 0.741
55.I 0.716
63.8 0.726

73.5 0.729
93.1 0.744
116 0.743
l4l 0.740
t69 0.733

196 0.736
229 0.725
262 A.72r

20.4 1.06

23.4 1.04

30.8 1.01

38.8 0.998
47.4 0.993

57.0 0.993
66.8 0.996
7'/.1 1.00

88.4 1.00

100 1.01

l 13 1.02

0.929
0.942
0.956
0.972
0.988

1.003
I .031
1.054
1.074
1.090

1.103
1.115
1.t25

?.060
2.014
1.980
1.985
t.997

2.026
2.056
2.085
2.119
2.15?
2.1 86

233.5
258.2
281.4
303.3
324.0

-t+J. /

380.8
415.2
147.2
477.0

505.5
532.5
588.4

127.1
134.4
152.5
t70.4
188.4

2{t6.7
224.7
242.6
?60.4
278.6
296.9

21.23
26.84
32.94
39.40
46.30

53.59
69.26
86.32

104.6
124.0

144.5
1 66.1
188.6

21.68
21.25
3r.11
38.68
47.04

56.60
66.48
77.26
88.84

101.7
I 15.1

29.6
33.0
36.3
11.2
44.1

4.t.3
52.8
58.9
64.9
71.{J

75.8
8r.9
\',t.1

24.6
26.1
29.9
13.9
37.9

42.2

46.4
50.5
54.9
59.2
63.7

"Adapted fiom Retèrences 8, 14, and I -5,



d) 4,{t Apperrdix A w 'l'hennophysicu,I Propenies of n'Iatter

'âl nazz.*; k, î* lhernrop lr ysic al Prop e *î9s o{ S'y!y 31::}.!}yffi

Su,tu.rteteel LiEûds

PrT
(K) GJ*1 $r/kcË'K)

p. ltz
(N"s/rn2)

v'lA6
{m2ls)

*. 103

(lV/m'Kl
rr 107

1m2ls1

[3. r0'
{K-')

Engine Oil (Unused)

273
280
290
300
310
320
330
340

350
360
370
380
39û

400
410
420
4,r0

8q9 1 1.'"t96

895.3 1.827
890.0 1.868

884.1 L909
877 .9 1.95 1

87 1.8 1 .993
865.8 2.035
859.9 2.076

853.9 2.118
847.8 2.16t
841.8 2.206
8-16.0 2.250
830.6 2.294

825.1 2.337

818.9 2.381
812.1 2.4.2',/

806.5 2.471

r 130.8
I 125.8
l I 18.8

1114.4
I103.7
1096.2
r 089.5
I 083.8

lû79.0
1074.0
1066.7
r 058.5

,).)O,1

2.323
2.368

2.415
2.460
2.505
2.549
2.592

2.637
2.682
2.728
2.'t42

2.261
2.298
2.36i
2.427
2.49û
2.564

385
21i

99.9
48.6
25.3
14.1

8.36
5.31

3.56
2.52
r.86
L4l
l.l0

0.874
0.698
0.564
$.474

6.51
4.2tJ
1 Â1

1.57
1.07
0.757
0.561
0.431

$.342
0.278
0.228
0.21 5

1 060
534
185

79.9
35.2
2t.0

0.933
0.933
a.n6

0.939
0.q39
0.940
0.936
0.929

0.917
0.906
0.900
0.906

0.917
a.972
0.955
0.935
0.916
0.897

617
400
236

151

103
i3.5
55.0
12.8

34.6
28.6
23;f
22.4

85.000
43,2W
r 5,300

6780
3060
r 870

4284
?430
I 120
550
288
161

96.6
61.7

41.7
29."1

22.0
16.9
I -r..)

10.6

8.52
6.94
5.83

57.6
37.3
22.1

1 4.1

9.65
6.91
5.15
3.98

3.r7
2.59
2.14
2.03

83 10

4204
1460

634
281
168

0.910 47,000
0.880 27,504
a.872 12.900
0.859 6400
Q.847 3400
0.823 l96s
0.800 1205
a.'779 793

0.763 546
0.753 395

0.738 300
0323 233
0.709 187

0.695 152
0.682 125
0.675 103

a.662 88

t17
T44
145

t45
t45
143
l4l
139

138
138
t37
136
l -35

134
133
133
132

0.7i)
0.70
û.70
0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.70
0.70

0.65
0.65
0.65

0.65
0.65
0.65
0.65
0.65

0.65
0.65
0.65
0.65

a.47
4.47
0.48
0.48
0.49
0.50

Ethylene Glycol I Crlto{OH)rl
1 ,11

244
248

26r
261
262
263

273
280
294

300
310
.l lu
330
340

350
3{i0
371\

37*1

:t)
280
290
300
3r0
32$

1276.0
t271.9
1265.8
t259.9
1253.9
1247.2

252
255
258
260
26r

282
284
286
286
286
287

Glycerin [C,H.(OH)3]
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'X'ax+t,;a,4"3 Contirtued

S q,tur" at e. d Liquid's ( C on.tinue cl )

T
(K)

p cp tt"' laz 
^(kgftn3) (kJ/l{g"K) (N's/rn')

'v' 106

1m2/s)

k. lt3
(lV/m'K)

la'LA1
(m2/s)

p' t0'
(K-')Pr

Refrigerant-134a (CrHtFn)

230
240
250
260
210
280
29t
300
31(:)

320
330
340
350
360
370

1426.8
t397.7
1367.9
t-lJl.r
1 305. I

12'/1.8
1236.8
t.t99.7
I 159.9
1l 16.8
1 069.1
1015.0
951 .3
870. I
74{).3

1416.0
l3 86.6
1356.3
t324.9
1292.r
1257.9

1211."7

I r 83.4
1142.2

1097.4
1047.5
990.1
924.1
t\ 1.t .4

1.249
t.267
1.287
1.308
1.333
1.361
r.393
t.432
1.481
t.543
1.62'7
1.751
1.961
?.437
5.1 05

0.3443
û.3006
0.2656
0.2368
0.2127
0.1921
0.17 44
0.1588
0.1449
0. 1 323
0. I ?09
0.r 102
0. lû00
0.0898
0.0783

0.2513
0.2268
0.2062
0.1 884
0. r730
û. r 594
0.1472
0.1361
0.1259
0.1 I 65

0.1075
0.0989
{r.0904
0.081 r

0.1240
0.1 125

0,0976
0.0882
0.081 6

0.0771
a.0737
0.071 1

a.629
0.6û6
0.583
0.560
4.537
0.514
0.491
0.468
a.443
0.417
0.388
0.355
0.314
0.?55
0.137

a.744
0.720
0.695
0.668
0.641
0.6r3
0.583
0.552
0.51 8

0.481
0.438
0.386
0.317
0.215

42.8s
45.30
49.75
54.05
58.t0
61.90
65.55
68.80

5.5
5.0
4.6
4.2
4"0
3.7
3.5
3.4
3.3
J.Z
3.1

3.r
3.2
3.5
5.7

3.4
-'t -z

3.0
2.8
2.7
2.6
2.5
2.5
aÂ

z.+
2.5
2.6
2.8
3.8

2.42
3.11
2.23
2.36
2.53
2.',l3
2.98
3.30

-J. /,t
4.33
5.19
6.57
9.10

15.39

55.21

2.05
2.1(t
2.29
2.45
2.63
2.86
3.15
3.51
4.00
4.69
5.7i
1.56

1 1.35
23.88

ILefrigerant-22 (CIiClFr)
230
240
250
26t)
270
280
290
3oti
310
320
330
340
350
360

N{ercury (Hg)

13,595
13,529
13.407
13,?87
t3,167
13,018
12,929
12^809

0.0290 0. 18 I

0.0?48 0.181
0,0196 0.181
0.0i63 0.181

0.0140 0.181

0.0125 0.182
0.0112 0.184
0.0 r 03 0.187

?73
300
350
400
450
500
550
600

L087
Lt00
1.117
t.137
l.161
1.189
1.223
1.265
1.319
1.391
1.495
1.665
1.997
3.001

0. I 404
0. r 393
0.t377
0.1365
4.1357
0. 1 353
0.1352
0.1355

0.04912
$.û4202
0.03633
0.031 66
4.027'15
0.a2443
0.02156
0.01905
0.01680
0.01478
0.01 292
0.01118
0.00951
0.00781
0.00580

0.03558
0.03145
0.02796
0.02497
0.0?235
0.02005
0.01798
0.01 610
0.01438
rj.01278
0.att27
0.00980
0.00831
0.00668

0. 1 688
0.1523
0. 1 309
0.11'71
0.1 075
0. I 007
0.0953
0.0911

112.1
107.3
1$2.5

97 "9
93.4
89.0
84.6
80.3
76.1
71.8
67.5
63.1
58.6
54.1
51.8

I t4.5
109.8
tû5.2
100.7

96.2
91.7
87.2
82.6
78.1

73.4
68.6
63.6
58.3
53. I

8180
8540
9l 80
9800

t0,400
10.950
I1,450
11.950



94,&

'.Ta*r,*:.,&..fi Cortlin.u.erl

Alrpenrlix A w I'h,ennoph""rsicul .Properties af i|latter

S atur uta rl Liquirt-V ap or-, I u'tmh

Fluid
T"nt hir(K) {kr/kg) ${/m'} Gf/i'.,) ft,f;

Lithanol 351 846 757 1.44 17.'l

Iitlr.vlene glycol 470 812 1 I I l" 32'7

Cl1'oerin 563 974 1260" 63'0"

Vlercr,rry 630 301 12,74A 3.90 417

Re lrigerant R-134a 247 217 1377 5-26 15.4

Reliigerant R-22 232 234 1409 4.'7(l 18.1

oAdapted liom References I5-19.
ôAclapted fi'om Re1èrences 8,20, urd 21

''Property value correspt-rnding to 300 K.


