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THERMAL DATA FOR SOME FOOD PRODUCTS

Specific heat Latent heat
Freezing point 9% water

above freezing  below freezing of fusion



Fruit
Apples
Bananas
Grapefruit
Peaches

Pineapples

Watermelons

Vegetables
Asparagus
green Beans
Cabbage
Carrots
Corn
Peas
Tomatoes
Meat
Bacon
Beef
Fish
Lamb
Pork
Veal
Miscellaneous
Beer
Bread
Eggs
Ice cream
Milk

Water
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Appendix A.4. Saturated Steam Tables—Metric Units

Enthalpy (MJ /kg)

Absolute Saturated (MJ /kg) Saturated
Temperature pressure liquid Evaporation vapor
°C kPa hy hy hy
0 0.6108 —0.00004 2.5016 2.5016
25 0.7314 0.01049 2.4956 2.5061
5 0.8724 0.02100 2.4897 2.5108
7.5 1.0365 0.03151 2.4839 2.5153
10 1.2270 0.04204 2.4779 2.5200
12.5 1.4489 0.05253 2.4720 2.5245
15 1.7049 0.06292 2.4661 2.5291
17.5 2.0326 0.07453 2.4595 2.5342
;20 2.3366 0.08386 2.4544 2.5381
225 2.7248 0.09780 2.4484 2.5428
25 3.1599 0.10477 2.4425 2.5473
27.5 3.6708 0.11522 2.4367 2.5518
30 4.2415 0.12566 2.4307 2.5563
32.5 4.8913 0.13611 2.4246 2.5609
35 5.6238 0.14656 2.4188 4 2.5653
37.5 6.4488 0.15701 2.4129 2.5699
40 7.3749 0.16745 2.4069 2.5744
425 8.4185 0.17789 2.4009 2.5788
45 9.5851 0.18834 2.3949 2.5832
47.5 10.8868 0.19880 2.3889 2.5877
v 50 12.3354 0.20925. 2.3829 2.5921
525 139524 0.21971 2.3769 _ 2.5966
55 - 157459 0.23017 - 2.3705 - 2.6000
57.5 17.7295.> | 0.24062 5 2.3648 .. 2.6054
60 19.9203 0.25109 2.3586 2.6098
62.5 22.3466 0.26155 2.3525 2.6140
65 25.0159 0.27202 2.3464 2.6184
67.5 27.9479 0.28249 2.3402 2.6226
70 31.1622 0.29298 2.3339 2.6270 7
72.5 34.6961 0.30345 2.3276 2.6312
75 38.5575 0.3139%4 2.3214 2.6354
71.5 42.7706 0.32442 2.3151 2.6395
80 ) 47.3601 0.33492 2.30879 2.64373
82.5 52.5777 0.34542 2.30251 2.64792
57.8159 0.34659 2.29611 2.65199 '~
87.5 63.7196 0.36643 2.28971 265606
90 70.1059 0.37693 - 2.28320 2.66025
92.5 73.0489 0.38747 - 2.27669 2.66420
95 84.5676 0.39799 2.27023 2.66821
975 92.6379 0.40853 2.26349 2.67214
100 1013250 0.41908 - 2.25692" 2,67@6}
102.5 110.7410 0.42962 2.25035 2.67996 .
105 __120.8548] 0.44017 2.24354 2.68368
1075 131.7114 0.45074 2.23674 2.68752
110 143.3489 9:12_132 2.22994 » -5 2.69129

Appendix A.4. (Continued)

Enthalpy (MJ/kg)

Absolute Saturated (MJ /kg) Saturated
Temperature pressure liquid Evaporation vapor
°C kPa hy g, hy

112.5 155.8051 0.47190 2.22313 2.69508
115 169.1284 0.48249 2.21615 2.69874
117.5 183.3574 0.49309 2.20929 2.70241
120 198.5414 0.50372 2.20225 2.70607
122.5 214.8337 0.51434 2.19519 2.70949
125 232.1809 0.52499 2.18807 2.71311
127.5 250.6391 0.53565 2.18083 2.71651
130 2 7702538 0.54631 2.17365 2.71991
132.5 291.0837 0.55698 2.11632 2.72331
135 313.1771 0.56768 _2.15899 2.72654

Source: Calculated from ASME 1967. Steam Tables. Properties of Saturated and Superheated Steam—from
0.08865 to 15,500 Ib per sq in. absolute pressure. American Society of Mechanical Engineers, NY. Used with

permission.



Appendix A.3. Saturated Steam Tables—English Units

Specific Volume (ft* /Ib)

Enthalpy (BTU /1b)

Abs. Sat. Sat. Sat. Sat.
Temp. pressure liquid Evap. vapor liquid Evap. vapor
°F 1b/in.2 vr Vg v, hy hg, h,
32 0.08859  0.016022  3304.7 3304.7 -0.0179 1075.5 1075.5
35 0.09998  0.016020  2950.5 2950.5 3.002 1073.8 1076.8
40 0.12163  0.016019  2445.8 2445.8 8.027 1071.0  1079.0
45 0.14753  0.016020  2039.3 2039.3 13.044 1068.2  1081.2
50 0.17796  0.016023  1704.8 1704.8 18.054 1065.3 1083.4
55 0.21404  0.016027  1384.2 1384.2 23.059 1062.5 1085.6
60 0.25611  0.016033  1207.6 1207.6 28.060 10;9.7 1087.7
65 0.30562 0.01604%  1022.8 1022.8 33.057 1056.9  1089.9
70 0.36292  0.016050 868.3 868.4 38.052 105420  1092.1
75 0.42985  0.016061 740.8 740.8 43.045 1051.3 10943
80 0.50683  0.016072 633.3 633.3 48.037 10484 1096.4
85 0.59610  0.016085 543.9 543.9 53.028 1045.6  1098.6
90 0.69813  0.016099 468.1 468.1 58.018 1042.7  1100.0
95 0.81567 0.016114 404.6 404.6 63.008 1039.9  1102.9
100 0.94924  0.016130 350.4 350.4 67.999 1037.1  1105.1
105 1.10218  0.016148 304.6 304.6 72.991 10343 1107.2
110 1.2750 0.016165 265.4 265.4 77.98 1031.4  1109.3
115 1.4716 0.016184 232.03 232.0 82.97 1028.5 1111.5
120 1.6927 0.016204 203.25 203.26 87.97 1025.6  1113.6
125 1.9435 0.016225 178.66 178.67 92.96 1022.8 11157
130 /2f2230 0.016247 157.32 157.33 97.96 1019.8 1117.8
135 5382 0.016270 138.98 138.99 102.95 18112/9 1119.9
140 2.8892 0.016293 122.98 123.00 107.95 1014.0  1122.0
145 3.2825 0.016317 109.16 ° 109.18 112.95 1011.1  ‘1124.1
150 3.7184 0.016343 97.05 97.07 117.95 1008.2  1126.1
155 4.2047 0.016369..  86.53 86.55 122.95 1005.2  1128.2
160 4.7414 0.016395 77.27 77.29 127.96 1002.2  1130.2
165 5.3374 0.016423 69.19 69.20 132.97 999.2 1132.2
170 5.9926 0.016451 62.04 62.06 137.97 9962 1134.2
175 6.7173 0.016480 55.77 55.79 142.99 993.2 1136.2
180 7.5110 0.016510 50.21 50.22 148.00 990.2 1138.2
185 8.3855 0.016543 45.31 45.33 153.02 987.2 1140.2
190 9.340 0.016572 40.941 40.957 QL\58.04 984.1 1142.1
- 195 10.386 0.016605 37.078 37.094 163.06 981.0 1144.1
200 11.526 0.016637 33.622 33.639 168.09 977.9  1146.0
205 12.776  0.016707 30.567 30.583 173.12 974.8 1147.8
210 14.132 | 0.016705 27.822 27.839 178.16 971.6 ﬁgj
212 14.696 0.016719 26.782 26.799 180.17 970.3
220 - 17.186 0.016775 23.131 23.148 188.23 965.2 1153.4
225 18.921 0.016812 21.161 21.177 193.28 961.9 1155.2
230 20.791 0.016849 19.379 19.396 198.33 958.7 1157.1
235 22.804 0.016887 17.766 17.783 203.39 956.5 1158.9
240 24.968 0.016926 16.304 16.321 208.45 952.1  1160.6
245 27.319 0.016966 14.998 15.015 213.52 948.8 1162.4
250 29.840 0.017006 13.811 13.828 218.59 945.5 1164.1

Appendix A.3. (Continued)

Specific Volume (ft* /1b)

Enthalpy (BTU/Ib)

Abs. Sat. Sat. Sat. Sat.
Temp. pressure liquid Evap. vapor liquid Evap. vapor

°F Ib/in.? vy Vs v, ke Ry hy
255 32.539 0.017047 12.729 12.747 223.67 942.1 1165.8
260 35.427 0.017089 11.745 11.762 228.76 938.6 1167.4
265 38.546 0.017132 10.858 10.875 233.85 935.2. 1169.0
270 41.875 0.017175 10.048 10.065 238.95 931.7  1170.7
275 45.423 0.017219 9.306 9.324 244.06 928.2 1172.2
280 49.200 0.017264 8.627 8.644 249.17 9246 1173.8
285 53.259 0.017310 8.0118 8.0291  254.32 920.9 1175.3
290 57.752 0.017360 7.4468 7.4641  259.45 917.3 1176.8

Source: Abridged from: ASME 1967. Steam Tables. Properties of Saturated and Superheated Steam. American

Society of Mechanical Engineers, NY. Used with permission.
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Appendix A.2. Properties of Superheated Steam

Absolute Pressure lb,/in® (psi)

1 psi 5 psi 10 psi
Temp. T, = 101.74°F T, = 162.24°F T, = 193.21°F
°F v h v h v h
200 392.5 1150.2 78.14 1148.6 38.84 1146.6
250 422.4 1172.9 84.21 1171.7 41.93 1170.2
300 452.3 1195.7 90.24 1194.8 44 .98 1193.7
350 482.1 1218.7 96.25 1218.0 48.02 1217.1
400 511.9 1241.8 102.24 1241.3 51.03 1240.6
450 541.7 1265.1 108.23 1264.7 54.04 1264.1
500 571.5 1288.6 114.21 1288.2 57.04 1287.8
600 631.1 1336.1 126.15 1335.9 63.03 1335.5
. Absolute Pressure Ib,/in? (psi)
14.696 psi 15 psi 20 psi
T, = 212.00°F T, = 213.03°F T, = 227.96°F
Temp.
°F v h v h v h
250 28.42 1168.8 27.837 1168.7 20.788 1167.1-
300 30.52 1192.6 29.889 1192.5 22.356 1191.4
350 32.60 1216.3 31.939 1216.2 23.900 1215.4
400 34.67 1239.9 33.963 1239.9 25.428 1239.2
450 36.72 1263.6 35.977 1263.6 26.946 1263.0
500 38.77 1287.4 37.985 1287.3 28.457 1286.9
600 42.86 1335.2 41.986 1335.2 31.466 1334.9
Absolute Pressure 1b,/in” (psi)
25 psi 30 psi 35 psi
T, = 240.07°F T, = 250.34°F T, = 259.29°F
. Temp.
°F v h v h v h
250 16.558 1165.6
300 17.829 1190.2 14.810 1189.0 12.654 1187.8
350 19.076 1214.5 15.589 1213.6 12.562 1212.7
400 20.307 1238.5 16.892 1237.8 14.453 1237.1
450 21.527 1262.5 17.914 1261.9 15.334 1261.3
500 22.740 1286.4 18.929 1286.0 16.207 1285.5
600 25.153 1334.6 20.945 1334.2 17.939° 1333.9

4 ="specific volume in ft’/Ib; h = enthalpy in BTU /1b.
""F;= saturation temperature at the designated pressure.
Source: Abridged from ASME. 1967. Steam Tables. Properties of Saturated and Superheated Steam—from
0.08865 to 15,500 Ib per sq in. absolute pressure. American Society of Mechanical Engineers, NY. Used with

permission.
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