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Abstract Summary:

This is an analysis of the effects of the refrigerant (R404A) being released from the
refrigeration system of the NuMI target pipe cooling system. Refrigerant releases are not
planned. Likely cause of a refrigerant release is a failure of the piping or the relief valve
opening. .

The refrigeration system manufacture has told Andy Stefanik that the refrigeration
system will hold 300 pounds of R404A. DuPont, Inc. published thermo-physical data
for this refrigerant. The DuPont trade name is SUVA HP62. Refrigerant R-404A is a
zero ozone depletion near azerotropic blend of HFC refrigerants R-125, R-143a, and R-
134a. R-404A is the ultimate and long term HFC zero ozone depletion replacement for
refrigerant R-502.

See http://www.dupont.com/suva/emea/pdf/thermo_suvahp62.pdf

Result of this analysis is that the area remains ODH class 0.

Applicable Codes: FESHM 5064



Concentration of 02 in the Mechanical Support Room as a function of time for normal ventilation and loss of ventilation
conditions with the abnormal release of Refrigerant from the Target Pile Chiller

This area is ventilated by the main air handling equipment located in the MI-65 service building.  The MI-65 equipment moves 440 cfm through this room.
There is also a fan located at EAV-2 which draws air from the target hall and upstream spaces. The HVAC drawings indicate that EAV-2 should provide 26 cfm
moving thru the mechanical support room. The volume is based on a room 12" tall, 35 feet long and 21.5 feet wide. The total refrigerent capacity is 300 pounds
(136 kg) of R404A. At one atmosphere and 20 C (68F) the specific volume of refrigerant is 0.2422 m3/kg.

Volume of room is 9030 cubic feet 9030 ftA3 K
Volume of refrigerant is 136. kg * 0.2422 meters”3 per kg = 32.96802 m"3 . 14
Volume of refrigerant in cubic feet (@ 35.3147 ft3/ m3) is = {”_1163.903 ft\3 ° i f N

R Pt ; ‘,‘t ')
02 concentration with instant leak, perfect mixing and no ventilation:  18.6023 % oxygen 0‘7 “;

Since the oxygen concentration does not fall below 18% even with an instaneous release
of the full refrigerent capacity, the ODH classification remains Class 0.

Consider finite relief valve capacity and various ventilation rates (normal, partial failure, complete failure):
Assumed Relief Valve Capacity (SCFM) 100 scfm

2021 cexp(— LR
foz(t)‘Q+R (@ + R-exp( " 1))-100%

VERY (!) Simple O2 concentration Calculations

Normal Ventilation: Partial Loss of Ventilation:

Complete Loss of Ventilation:

Room Normal Room Room Normal Room Room Normal Room
Vent rate | Spill Rate| Volume Vent rate | Spill Rate| Volume Vent rate | Spill Rate] Volume
Q, cfm R, cfm Vv, cf Q, cfm R, cfm V, cf Q, cfm R, cfm Vv, cf
440 100 9030 0 100 9030 26 ¢ 100 9030

Just enter Q, R, V and see the O2(t) Justenter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t)

Concentration, O2 % at (time =
12 minutes) when refrigerent is
all released = 18.4304

Concentration, 02 % at (time =
12 minutes) when refrigerent is
all released = 18.3868

Concentration, O2 % at {time =
12 minutes) when refrigerent is
all released = 19.0086

This does not cause an ODH condition since
the oxygen concentration remains above

This does not cause an ODH condition since
the oxygen concentration remains above

This does not cause an ODH condition since
the oxygen concentration remains above

18%

* 02 as a f(t) for the release of refrigerent in
the NuMi Mechanical Support Room

18%

* 02 as a f(t) for the release of refrigerent in
the with worst case ventilation loss of NuMI
Mechanical Support Room.

18%

* 02 as a f(t) for the release of refrigerent in
the with the case of partial ventilation loss of
NuMi Mechanical Support Room.

t, min t, hrs t, days C,% t, min t, hrs t, days C, % t, min t, hrs t, days C, %
0 0 0 21.00 0 0 0 21.00 0 0 0 21.00
1 0.02 0.00 20.77 1 0.02 0.00 20.77 1 0.02 |0.000278] 20.77
2 0.03 0.00 20.56 2 0.03 0.00 20.54 2 0.03 0.000556 | 20.54
3 0.05 0.00 20.36 3 0.05 0.00 20.31 3 0.05 0.000833 20.32
4 0.07 0.00 20.17 4 0.07 0.00 20.09 4 0.07 0.001111 20.10
5 0.08 0.00 19.99 5 0.08 0.00 19.87 5 0.08 0.001389 19.88
6 0.10 0.00 19.83 6 0.10 0.00 19.65 6 0.10 0.001667] 19.66
7 0.12 0.00 19.67 7 0.12 0.00 19.43 7 0.12 0.001944 19.45
8 0.13 0.01 19.52 8 0.13 0.01 19.22 8 0.13 0.002222 19.24
9 0.15 0.01 19.38 9 0.15 0.01 19.01 9 0.15 0.0025 19.03
10 0.17 0.01 19.25 10 0.17 0.01 18.80 10 0.17 0.002778 18.83
11 0.18 0.01 19.13 11 0.18 0.01 18.59 11 0.18 0.003056 18.63
12 0.20 0.01 19.01 12 0.20 0.01 18.39 12 0.20 0.003333[ 18.43

Conclusion, the presence of the ventilation and the finite relief valve refrigerent release rate results in marginally higher oxygen concentrations than predicted by
the simple (no ventilation, instant release) case. ODH classification remains class 0.
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Thermodynamic Properties of SUVA® HP62 Refrigerant
Sl Units

New tables of the thermodynamic properties of SUVA®
HP62 refrigerant [ASHRAE designation: R-404A (44/52/4)},
a near azeotropic blend of HFC-125/HFC-143a/HFC-134a,
have been developed and are presented here. These tables
are based on extensive experimental measurements.
Equations have been developed, based on the Peng-
Robinson-Stryjek-Vera (PRSV) equation of state, which
represent the data with accuracy and consistency through-
out the entire range of temperature, pressure, and density
presented in these tables.

Physical Properties

Chemical Formula CHE,CF5/CH;CF;/CH,FCF;

(44/52/4% by weight)

Molecular Weight 97.60
Boiling Point at

One Atmosphere —46.45°C (-51.62°F)
Critical Temperature, T,  72.07°C (161.73°F)

34522 K (621.40°R)

Critical Pressure, P, 3731.5kPa (abs) (541.2 psia)
Critical Density, D 484.5 kg/m3 (30.23 1b/ft3)
Critical Volume, V, 0.00206 m3/kg  (0.0331 ft3/Ib)

Units and Factors

t = temperature in °C
T = temperature in K = °C + 273.15
pr = pressure of saturated liquid (bubble point) in kPa (abs)
p, = pressure of saturated vapor (dew point) in kPa (abs)
v¢ = volume of saturated liquid in m3/kg
vg = volume of saturated vapor in m3/kg
V = volume of superheated vapor in m3/kg
d¢ = 1/v¢ = density of saturated liquid in kg/m?3
d, = 1/v, = density of saturated vapor in kg/m3
hs = enthalpy of saturated liquid in kJ/kg
h¢, = enthalpy of vaporization in kl’kg
h, = enthalpy of saturated vapor in kJ/kg
H = enthalpy of superheated vapor in kJ/kg
s = entropy of saturated liquid in kJ/(kg) (K)
sy = entropy of saturated vapor in kJ/(kg) (K)
S = entropy of superheated vapor in kJ/(kg) (K)
Cp = heat capacity at constant pressure in kJ/(kg) (K)
C, = heat capacity at constant volume in kJ/(kg) (K)

The gas constant, R =8.314 J/(mole) (K)
for SUVA® HP62, R =0.0852 kJ/kg - K
One atmosphere = 101.325 kPa

Reference point for enthalpy and entropy:
h¢=200 kJ/kg at 0°C
s¢= 1 klJ/kg - K at 0°C

Equations

The Peng-Robinson-Stryjek-Vera (PRSV) equation of state
was used to calculate the tables of thermodynamic proper-
ties. It was chosen as the preferred equation of state
because it provided an accurate fit of the thermodynamic
data over the entire range of temperatures and pressures
presented in these tables.

The constants for the PRSV equation of state were cal-
culated in SI units. For conversion of thermodynamic
properties to Engineering (I/P) units, conversion factors
are provided for each property derived from the PRSV
equation of state.

1. Equation of State (PRSV)
P =RT/V -b) - a/(VZ + 2bV —b2)

where P is in kPa, T is in K, V is in m3/mole, and
R =0.008314 kJ/(mole) (K). The constants a and b are
calculated as follows:

a= i i XX a b= ixibi

=1 j=1 Y i=1
where

a;; = (a; 2j)03 (1 - ky) b; =0.077796 RT /P

X; = mole fraction of component i

x; =mole fraction of component

a; =(0.457235 R2 T 2/P) oy

=(0.457235 R? chz/ch) oy

= binary interaction parameter for components i and j
o =[1+K (1-T0%P

K =Kq + Ky, [(1 + T,,03) (0.7 - T)]
(Note: x; = K, for T, > 0.7)

=0.378893 + 1.4897153w; — 0.17131848w;?
+0.0196554m;3

Ky; = adjustable parameter for component i

Ty = T/T; for component i



- Values for R, T, Pg;, 0, Ky;, Xj, and kj; are needed to

calculate constants a and b. R = 0.008314 kJ/(mole) (K).
The remaining constants for SUVA® HP62 are summa-
rized below:

Component Te P W; Ky, Xj
HFC-125 (i=1) 339.19 3595.0 03023 0.0310 0.35782
HFC-143a(i=2) 346.25 3758.1 02529 0.0450 0.60392
HFC-134a (i=3) 37420 4056.0 0.3266 -0.0060 0.03826
The binary interaction parameters, kjj, for SUVA®
HP62 are:

k;; = 0.0000 ki = -0.0111 ki3 = -0.0024
k21 = —00111 k22 OOOOO k23 00013
k3; = -0.0024 k3, 0.0013 k33 = 0.0000

it

Ideal Gas Heat Capacity Equation (at constant
pressure):

C, (mixture) = igi X Cgi
Cgi =4.184 (A;+B; T + C; T + D; T3
+ Ei T4 + Fi TS)

where CS and Cgi are in J/(mole) (K) and T is in K.
X; is the mole fraction of component i in the mixture
(use same values listed in PRSV constants for SUVA®
HP62).
A, B;, C;, Dy, E;, and F, are constants:
A, = 1.170144 E+01 B; 0.216411 E-01
A, = 1.372849 E+00 B, 0.750717 E-01
Az = 4.636855 E+00 B; 0.617904 E-01

8.685258 E-05 Dy = -1.127756 E-07
—6.206979 E-05 2.011233 E-08
Cs; = -3.099070 E-05 D3 0.000000 E+00

0.000000 E+00 F; = 0.000000 E+00
0.000000 E+00 F, = 0.000000 E+00
E; = 0.000000 E+00 F; = 0.000000 E+00

Properties calculated in SI units from the equations and
constants listed above can be converted to I/P units
using the conversion factors shown below. Please note
that in converting enthalpy and entropy from SI to I/P
units, a change in reference states must be included
(from H =200 and S = 1 at 0°C for SI units to H =0
and S = 0 at —40°F for I/P units). In the conversion
equations below, H (ref) and S (ref) are the saturated
liquid enthalpy and entropy at —40°C. For SUVA®
HP62: H (ref) = 145.6 kJ/kg and S (ref) = 0.7862
kJ/kg - K.

0
T

0
[
I
o
[\
(T

1l

M m
D=
I u

Conversion Factors (SI units to I/P units):

P (psia) =P (kPa) - 0.14504

T (°F) =(T[°C]-1.8) +32

D (Ib/ft3) =D (kg/m3) - 0.062428

V (ft3/1b) =V (m3/kg) - 16.018 -

H (Btw/lb) = [H (kJ/kg) - H (ref)] - 0.43021

S Btwlb-°R) =[S (kl/kg-K) - S (ref)] - 0.23901
C, Bw/lb+ °F) =C, (kJ/kg - K) - 0.23901
C, Btu/lb - °F) =C, (kl/kg - K)-0.23901

2. Vapor Pressure
log, P=A +B/T + Clog, T + D T2

For SI units

Tisin K and P is in kPa (abs)
A, B, Cand D-are constants.

Constants for vapor pressure of saturated liquid
(bubble point), ps:

A = 556487 E+01 C =-6.58061 E+00
B = 362385 E+03 D = 127711 E05

.

Constants for vapor pressure of saturated vapor
(dew point), D, , .

A = 689227 E+01 C =-871773 E+00
B = -4.06171 E+03 D = 168264 E-05
For I/P units

T is in °R and P is in psia
A, B, C and D are constants.

Constants for vapor pressure of saturated liquid
(bubble point), pr:

A = 5.75859 E+01 C =-6.58061 E+00
B = -6.52292 E+03 D = 3.94176 E-06
Constants for vapor pressure of saturated vapor
(dew point), Py

A 7.21161 E+01 C =-8.71773 E+00
B = -7.31107 E+03 D = 5.19336 E-06



3. Density of the Saturated Liquid
d/D.=ag+ay z+ayz2+a3z3 +agz4
where z = (1 - T/T)3 -t

Because both density and temperature appear in the
reduced form in the equation, the same constants can be
used for either SI or I/P units.

d¢ and D, are in kg/m?3 in SI units and 1b/ft3 in I/P
units; T and T, are in K in ST units and °R in I/P
units; ag, aj, 4, a3, 44, and ty are constants:

a, = 1.0002 E+00  a; = -1.3781 E+0l
a, = 19300 E-01 a, = 7.6142 E+00
a, = 90829 E+00 t; = 0.0000



TABLE 1

SUVA® HP62 Saturation Properties—Temperature Table

PRESSURE VOLUME DENSITY ENTHALPY ENTROPY

TEMP. kPa m3/kg kg/m3 kJ/kg kJ/(kg)K) TEMP.

°C LiouiD VAPOR LiQuID VAPOR LIQuUID VAPOR LiQuID LATENT VAPOR LIQUID VAPOR °C
P Py vi vy v g hg hy hg Sf Sg

-100 3.0 27 0.0007 5.3706 1436.6 0.186 75.6 2286 305.2 0.4409 1.7728 -100
—99 33 30 0.0007 49310 1435.2 0.203 76.7 2292 305.8 0.4472 1.7685 —99
-98 36 3.3 0.0007 45310 14337 0.221 718 2287 306.5 0.4534 1.7644 -98
-97 39 36 0.0007 41701 1432.1 0.240 789 2282 307.1 0.4596 1.7604 -97
-96 43 39 0.0007 3.8432 1430.4 0.260 80.0 2277 307.7 0.4658 1.7565 -96
-95 45 43 0.0007 3.5448 1428.8 0.282 81.1 227.3 308.3 0.4719 1.7527 -95
-94 5.1 46 0.0007 32733 1427.0 0.306 82.1 226.8 308.9 0.4781 1.748% —94
-93 55 5.1 0.0007 3.0257 1425.2 0.331 83.2 226.3 309.6 0.4842 1.7452 -93
-92 59 55 0.0007 2.799%6 1423.3 0.357 84.4 2258 310.2 0.4903 1907 -92
-9 64 6.0 0.0007 25934 14214 0.386 85.5 225.4 3108 0.4963 1.7382 -91
-0 7.0 6.5 0.0007 2.4044 14195 0.416 86.6 2249 34 0.5024 1.7347 —90
-89 75 70 0.0007 2.2321 1417.5 0.448 87.7 2244 3121 0.5084 17314 -89
—88 8.1 78 0.0007 2.0738 14154 0.482 88.8 2239 312.7 0.5145 1.7281 —88
-87 8.8 82 0.0007 1.9286 1413.3 0519 89.9 2234 3133 0.5205 1.7250 -87
-86 95 88 0.0007 1.7953 1411.2 0.557 31.0 222.9 314.0 0.5264 17219 —86
-85 10.2 95 0.0007 1.6728 1409.0 0.598 92.1 2225 3146 0.5324 1.7188 -85
-84 1.0 103 0.0007 1.5598 1406.8 0.641 93.3 222.0 315.2 0.5383 1.7159 -84
-83 18 1.1 0.0007 1.4560 14045 0.687 944 2215 315.9 0.5443 1.7130 —83
82 12.7 1.9 0.0007 1.3602 1402.2 0.735 95.5 10 3165 0.5502 1.7101 -82
-81 136 128 0.0007 1.2718 1399.8 0.786 96.6 2205 3171 0.5561 1.7074 -81
-80 146 137 0.0007 1.1902 1397.4 0.840 978 220.0 3178 0.5620 1.7047 -80
79 15.7 14.7 0.0007 1.1147 1395.0 0.897 98.9 2195 3184 0.5678 1.7021 -79
-78 16.8 15.8 0.0007 1.0448 13926 0.957 1000 218.0 3191 0.5737 1.6995 -78
=71 17.9 16.9 0.0007 0.9801 13901 1.020 101.2 2185 319.7 0.5795 1.6970 =71
76 19.2 18.1 0.0007 0.9201 1387.6 1.087 102.3 218.0 3204 0.5853 1.6945 76
75 20.5 193 0.0007 0.8645 1385.0 1.157 1035 2175 3210 0.5911 1.6922 75
74 219 20.7 0.0007 0.8128 1382.4 1.230 104.6 217.0 3216 0.5969 1.6898 74
=73 233 221 0.0007 0.7648 13798 1.308 105.8 216.5 322.3 0.6027 1.6876 73
-72 248 235 0.0007 0.7201 1377.2 1.389 106.9 216.0 3229 0.6084 1.6854 =72
- 26.5 251 0.0007 0.6785 13745 1.474 108.1 2155 3236 0.6142 1.6832 -
-70 28.2 26.7 0.0007 0.6398 13719 1.563 109.3 215.0 3242 0.6199 1.6811 -70
-69 299 28.4 0.0007 0.6036 1369.1 1.657 1104 2145 3249 0.6256 1.6790 —£9
-68 3.8 30.2 0.0007 0.5700 1366.4 1.755 1116 2140 3255 0.6313 1.6770 —£8
-67 338 321 0.0007 0.5385 1363.6 1.857 1128 2134 326.2 0.6370 1.6751 -67
~66 358 341 0.0007 0.5091 1360.9 1.964 1138 2129 326.8 0.6427 16732 -66
-65 38.0 36.2 0.0007 0.4816 1358.1 2.076 1151 2124 3215 0.6483 1.6713 —65
-64 40.3 38.4 0.0007 0.4559 1355.2 2.193 1163 211.9 3282 0.6540 1.6695 -64
-63 42.7 40.7 0.0007 0.4319 1352.4 2.316 1175 211.3 3288 0.6536 1.6678 -63
—62 452 43.1 0.0007 0.4093 1349.6 2443 118.7 210.8 3295 0.6652 1.6661 62
—61 478 457 0.0007 0.3881 1346.7 2577 1198 2103 3301 0.6708 1.6644 61
60 50.5 483 0.0007 0.3683 13438 2715 121.0 209.7 3308 0.6764 1.6628 -60
59 533 51.1 0.0007 0.3497 1340.9 2.860 1222 209.2 34 0.6820 1.6612 —59
58 56.3 54.0 0.0007 0.3321 13379 3.0m 1234 208.6 3321 0.6876 1.6596 -58
—57 59.4 57.0 0.0007 0.3157 1335.0 3.168 1246 208.1 3327 0.6931 1.6581 —57
56 62.7 60.2 0.0008 0.3002 13321 3.331 1258 207.5 3334 0.6987 1.6567 -56
-55 66.1 63.4 0.0008 0.2856 13291 3.501 1271 207.0 3340 0.7042 1.6552 —55
54 69.6 66.9 0.0008 02718 1326.1 3678 1283 206.4 3347 0.7088 1.6539 —54
-53 73.3 705 0.0008 0.2590 13231 3.861 129.5 205.9 335.3 0.7153 1.6525 —53
—52 771 74.2 0.0008 0.2468 13201 4.052 130.7 205.3 336.0 0.7208 1.6512 -52
-51 81.1 78.1 0.0008 0.2353 13171 4.250 131.9 204.7 336.7 0.7263 1.6499 =51
-50 85.2 82.1 0.0008 0.2244 131441 4.456 1331 204.2 3373 0.7318 1.6487 -50
—49 89.5 86.4 0.0008 0.2142 1311.0 4670 1344 203.6 338.0 0.7373 1.6475 —49
—48 94.0 90.7 0.0008 0.2045 1308.0 4891 1356 203.0 338.6 0.7427 1.6463 —48
—47 98.7 95.3 0.0008 0.1953 1304.9 5121 136.8 202.4 3393 0.7482 1.6451 47
—~46 103.5 100.0 0.0008 0.1866 1301.8 5.359 1381 201.8 3399 0.7537 1.6440 -46
—45 108.6 104.9 0.0008 0.1784 1298.8 5.605 1393 201.2 340.6 0.7591 1.6430 —45
—44 113.8 110.1 0.0008 0.1706 1295.7 5.861 1406 200.6 3Nz 0.7645 1.6419 44
43 119.2 1154 0.0008 0.1633 12926 6.125 141.8 200.0 3418 0.7700 1.6409 —43
—42 1248 1209 0.0008 0.1563 1289.5 6.399 143.1 199.4 3425 0.7754 1.6399 —42
-4 130.6 126.6 0.0008 0.1496 1286.4 6.682 1443 198.8 343.2 0.7808 1.6389 -4




TABLE 1 (continued)
SUVA® HP62 Saturation Properties—Temperature Table

PRESSURE VOLUME DENSITY ENTHALPY ENTROPY

TEMP. kPa m3/kg kg/m® kJ/kg kJ/lkg)(K) TEMP.

°C LIQuUID VAPOR LiauiD VAPOR Liauip VAPOR LiquiD LATENT VAPOR LiQuID VAPOR °C

[ Py Vi vg 1 /vy hg hig hy S Sy

—40 136.7 1325 0.0008 0.1434 1283.2 6.975 145.6 198.2 3438 0.7862 1.6380 -40
-39 1429 1386 0.0008 0.1374 1280.1 7.278 146.9 197.6 3445 0.7916 1.6371 -39
-38 149.4 144.9 0.0008 01317 1277.0 7.592 148.1 197.0 3451 0.7970 1.6362 -38
=37 156.1 1515 0.0008 0.1263 12738 1916 149.4 196.3 3458 0.8024 1.6353 -37
-36 163.0 1583 0.0008 01212 1270.7 8.250 150.7 195.7 3464 0.8077 1.6345 -36
-35 1701 165.3 0.0008 0.1163 1267.5 8.595 1524 194.6 3470 0.8150 16337 -35
-34 1775 172.6 0.0008 0.117 1264.4 8.951 1537 194.0 3417 0.8203 1.6330 -34
-33 185.2 180.1 0.0008 0.1073 1261.2 9.319 155.0 193.4 348.3 0.8256 1.6322 -33
-32 193.0 187.8 0.0008 0.1031 1258.0 9.698 156.3 192.7 349.0 0.8309 1.6315 -32
=31 2012 195.8 0.0008 0.0391 1254.9 10.090 157.5 1921 349.6 0.8362 1.6308 -3
-30 209.5 2041 0.0008 0.0953 1251.7 10.492 159.9 190.3 350.3 0.8460 1.6301 -30
-29 218.2 2125 0.0008 0.0917 12485 10.906 161.2 189.7 350.9 0.8512 1.6295 -28
-28 2210 3 0.0008 0.0882 1245.3 11.332 162.5 189.1 35156 0.8563 1.6289 ~28
=27 236.2 230.3 0.0008 0.0849 12422 1.772 163.7 188.4 352.2 0.8615 1.6283 =21
-26 245.7 2397 0.0008 0.0818 12339.0 12.225 165.0 187.8 352.8 0.8667 16277 ~26
-25 255.4 2493 0.0008 0.0788 1235.8 12.692 166.3 187.1 353.4 0.8718 1.6271 ~25
-24 265.4 2592 0.0008 0.0759 1232.5 13.174 167.6 186.5 354.0 0.8769 1.6265 -24
-23 2758 269.4 0.0008 0.0732 1229.3 13.669 168.9 185.8 354.7 0.8821 1.6260 -23
-22 286.4 2799 0.0008 0.0705 1226.1 14.180 170.2 185.1 355.3 0.8872 1.6255 ~22
-2 297.4 290.7 0.0008 0.0680 12228 14.705 171.5 184.4 355.9 0.8924 1.6250 -2
20 308.7 301.8 0.0008 0.0656 12196 15.246 172.8 183.8 356.5 0.8975 1.6245 -20
-19 3203 313.3 0.0008 0.0633 1216.3 15.803 1741 183.1 357.1 0.9026 1.6240 -19
-18 3322 3251 0.0008 0.0611 121341 16.376 175.4 182.4 3578 0.9078 16235 -18
-17 3445 3372 0.0008 0.0589 1209.8 16.966 176.7 181.7 358.4 0.9129 1.6231 -17
-16 3571 349.7 0.0008 0.0569 1206.5 17572 178.0 180.9 359.0 0.9180 1.6226 -16
-15 3701 362.5 0.0008 0.0550 1203.2 18.196 179.4 180.2 3596 0.9231 1.6222 ~-15
14 383.4 3757 0.0008 0.0531 1199.8 18.838 180.7 1795 360.2 0.9282 16218 -14
-13 3971 389.2 0.0008 0.0513 1196.5 19.498 182.1 178.7 3608 0.9334 1.6214 -13
-12 LANA 4031 0.0008 0.0496 1193.2 20177 183.4 178.0 3614 0.9385 1.6210 -12
-n 4256 4074 0.0008 0.0479 1189.8 20.875 184.7 171.2 362.0 0.9436 1.6206 -n
-10 404 | 4321 0.0008 0.0463 1186.4 21593 186.1 176.5 3626 0.9487 1.6202 -10
-9 4556 441.2 0.0008 0.0448 1183.0 22.331 187.5 175.7 363.2 0.9538 1.6198 -9
-8 anz 462.6 0.0008 0.0433 1179.6 23.089 188.8 1748 3638 0.9589 16195 -8
-7 4872 478.5 0.0009 0.0419 1176.1 23.868 190.2 174 364.3 0.9641 1.6191 -7
-6 503.6 4947 0.0009 0.0405 1727 24669 191.6 1733 364.9 0.9692 1.6188 -6
-5 520.5 5114 0.0009 0.0392 1169.2 25492 193.0 1725 3655 0.9743 16184 -5
-4 531.7 528.5 0.0009 0.0380 1165.7 26.338 194.4 177 366.1 0.9794 1.6181 -4
-3 555.4 546.1 0.0009 0.0368 1162.2 27.207 195.8 1709 366.6 0.9846 1.6178 -3
-2 5735 564.1 0.0009 0.0356 1158.6 28.100 197.2 170.0 367.2 0.9897 1.6175 -2
-1 5921 582.5 0.0008 | _ 0.0345 11551 29.018 198.6 169.2 367.7 0.9948 16171 -1
0 611.1 601.3 0.0009 0.0334 11515 29.960 2000 168.3 368.3 1.0000 1.6168 0
1 630.6 620.7 0.0009 0.0323 11478 30.928 2014 167.4 368.9 1.0051 1.6165 1
2 650.6 640.5 0.0009 0.0313 1144.2 31.923 2028 166.5 369.4 1.0102 1.6162 2
3 671.0 660.7 0.0009 0.0304 11405 32.944 204.3 165.7 369.9 1.0154 1.6159 3
4 6919 681.5 0.0009 0.0294 1136.8 33.9%4 205.7 164.7 3705 1.0205 1.6156 4
5 3.3 7027 0.0009 0.0285 11330 35.072 207.2 163.8 N0 1.0257 1.6153 5
6 7351 7245 0.0009 0.0276 1129.2 36.179 208.6 162.9 ns 1.0308 1.6150 6
7 7515 7467 0.0009 0.0268 11254 37.316 210.1 162.0 3721 1.0360 1.6147 7
8 780.4 7695 0.0009 0.0260 1216 38.485 2116 161.0 3726 1.0412 1.6144 8
9 803.8 7927 0.0009 0.0252 11177 39.685 2131 160.0 3731 1.0464 1.6141 9
10 8278 816.5 0.0009 0.0244 11137 40.917 2145 159.1 3736 1.0515 1.6138 10
1 852.2 840.8 0.0009 0.0237 1108.8 42184 216.0 158.1 3741 1.0567 1.6135 1
12 877.2 865.7 0.0009 0.0230 1105.7 43.485 2175 157.0 3746 1.0619 16132 12
13 902.8 891.1 0.0009 0.0223 1101.7 44.821 2191 156.0 375.1 1.0671 1.6129 13
14 928.9 9171 0.0009 0.0216 1097.5 46.194 2206 155.0 3756 1.0723 16126 14
15 955.6 9436 0.0009 0.0210 1093.4 47.605 2221 153.9 376.0 1.0776 16123 15
16 9828 9707 0.0008 0.0204 1089.1 49.055 2236 152.9 376.5 1.0828 16120 16
17 10106 998.4 0.0009 0.0198 1084.9 50.545 2252 151.8 3710 1.0880 16116 17
18 1039.0 1026.7 0.0009 0.0192 1080.5 52.076 226.7 150.7 3774 1.0933 16113 18
19 1068.1 1055.6 0.0009 0.0186 1076.1 53.650 2283 149.6 3779 1.0985 16110 19




TABLE 1 (continued)
SUVA® HP62 Saturation Properties—Temperature Table

PRESSURE VOLUME DENSITY ENTHALPY ENTROPY
TEMP. kPa m3/kg kg/m3 kd/kg kJ/{kg)(K) TEMP.
°C LIQuID VAPOR Liauip | VAPOR LiQuip VAPOR LIQuUID | LATENT | VAPOR LiouiD VAPOR °C
Ps Rty v§ vy 1 g by hig hy S§ Sq
20 10977 1085.1 0.0009 0.0181 10717 56.267 229.9 148.4 378.3 1.1038 16106 20
2 11279 1152 0.0009 0.0178 1067.2 56.930 2315 1473 378.7 1.1091 16103 21
2 11587 11459 0.0009 0.0171 1062.6 58.640 2330 146.1 379.2 11144 1.6099 22
23 11902 177.2 0.0009 0.0166 1057.9 60.398 2346 1449 379.6 1.1197 16095 23
24 12223 12092 0.0009 0.0161 1053.2 62.206 236.3 143.7 380.0 1.1250 1.6091 24
25 1255.0 1241.8 0.0010 0.0156 1048.4 64.066 2379 1425 380.4 1.1304 1.6087 25
26 12884 1275.1 0.0010 0.0152 10435 65.980 2395 1413 380.8 11357 1.6083 26
27 13225 1309.1 0.0010 0.0147 1038.5 67.949 2412 140.0 381.1 1141 1.6079 27
28 13572 13437 £.0010 0.0143 10335 69.975 2428 138.7 3815 1.1465 16075 28
29 1392.6 1379.0 0.0010 0.0139 10283 72.062 2445 137.4 381.9 1.1519 16070 29
30 14287 14150 0.0010 0.0135 1023.1 74210 246.2 136.1 382.2 1.1574 1.6065 30
31 1485.4 14517 0.0010 0.0131 1017.8 76.422 2419 1347 3826 1.1628 1.6080 31
32 1502.9 1489.1 0.0010 0.0127 10123 78.702 2496 1333 3829 1.1683 1.6055 32
33 1541.1 15272 0.0010 0.0123 1006.8 81.050 251.3 1319 383.2 11738 1.6050 33
34 1580.0 1566.0 0.0010 0.0120 1001.1 83.472 253.0 1305 3835 1.1793 16044 34
35 16197 1605.6 0.0010 0.0116 995.4 85.968 2548 1280 383.8 1.1848 1.6038 35
36 1660.1 1645.9 0.0010 0.0113 9895 88.543 256.5 1215 384.1 1.1904 1.6032 36
37 1701.2 1687.0 0.0010 0.0110 9835 91.201 258.3 126.0 384.3 1.1960 1.6026 37
38 17431 17288 0.0010 0.0106 9774 93.944 260.1 1245 3846 1.2016 16019 38
39 17858 17714 0.0010 0.0103 971.1 96.777 2619 122.9 3848 1.2073 16012 39
40 1829.2 1814.8 0.0010 0.0100 964.7 99.704 2638 1213 385.0 1.2130 1.6005 40
41 1873.4 1859.0 0.0010 0.0097 958.2 | 102.730 2656 1196 385.2 1.2187 15998 41
42 19184 1904.0 0.0011 0.0094 9515 | 105.860 2675 179 385.4 1.2245 15990 42
43 1964.2 1949.8 0.0011 0.0092 9446 | 109.098 269.4 116.2 385.6 1.2303 1.5981 43
44 20108 1996.4 0.0011 0.0089 9376 | 112.452 ma 1144 385.7 1.2362 15973 44
45 2058.3 2043.9 0.0011 0.0086 9304 | 11592 273.2 1126 3858 1.2421 15964 45
46 2106.6 2092.2 0.0011 0.0084 9230 | 119529 275.1 1108 385.9 1.2480 15954 46
47 21557 21413 0.0011 0.0081 9155 | 123.267 2771 1089 386.0 1.2540 15944 47
48 2205.6 21913 0.0011 0.0079 907.7 | 127.150 279.1 1070 386.1 1.2600 15933 48
49 22565 22422 0.0011 0.0076 8997 | 131.185 281.1 105.0 386.1 1.2662 15922 49
50 2308.2 22940 0.0011 0.0074 8915 | 135384 283.2 102.9 386.1 1.2723 15910 50
51 2360.7 2346.6 0.001 0.0072 8830 | 139.757 285.3 1008 386.1 1.2786 15897 51
52 2414.2 24002 0.0011 0.0069 8743 | 144317 2874 98.6 386.0 1.2849 15884 52
53 24686 24546 0.0012 0.0067 8653 | 149.078 2896 9.4 385.9 1.2913 1.5870 53
54 25238 2510.0 0.0012 0.0085 8560 | 154.056 2917 941 385.8 1.2977 1.5855 54
55 2580.0 2566.4 0.0012 0.0063 8464 | 159.270 294.0 917 3857 1.3043 15839 55
56 2637.1 2623.7 0.0012 0.0061 8365 | 164.738 296.2 89.2 3855 1.3110 15822 56
57 2695.2 2681.9 0.0012 0.0059 8262 | 170.486 2985 86.7 385.2 1.3178 1.5804 57
58 2754.2 27411 0.0012 0.0057 8156 | 176.541 300.9 84.0 3849 1.3247 15785 58
59 2814.2 2801.4 0.0012 0.0055 8045 | 182.935 3033 81.2 3846 13317 15764 59
60 2875.1 2862.6 0.0013 0.0053 7929 | 189706 305.8 78.3 384.2 1.3389 15742 60
61 2937.0 29248 0.0013 0.0051 780.9 | 196.901 308.4 753 383.7 1.3463 15718 61
62 29999 2988.0 0.0013 0.0049 7683 | 204575 311.0 72.1 383.1 1.3539 1.5692 62
63 3063.8 3052.3 0.0013 0.0047 7550 | 212799 3137 68.8 3825 1.3617 1.5664 63
64 31287 31178 0.0013 0.0045 M0 | 221659 316.5 65.2 3818 1.3697 1.5633 64
65 31946 3184.0 0.0014 0.0043 7262 | 231.271 3195 615 380.9 1.3781 15599 65




V = Volume in m3kg

H = Enthalpy in kd/kg

TABLE 2
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJd/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
10.0 20.0 30.0 40.0
TEMP. (-84.36°C) (-74.40°) (-68.13°C) (-63.31°C) TEMP.
°C v H s v H s v H s v H s o
(1.5002) | (315.0) | (1.7169) | (0.8378) | (321.3) | (1.6910) | (0.5742) | (325.5) | (1.6773) | (0.4302) | (328.6) | (1.6683)

-70 1.7225 3248 1.7659 0.8572 3244 1.7062 — — — — — — -70
-65 1.7654 3280 1.7826 0.8788 3278 1.7230 0.5833 3278 1.6878 — — — -65
—50 1.8083 3315 1.7992 0.9004 33 1.739%6 0.5978 3311 1.7045 0.4464 3309 1.6794 —60
-55 1.8512 335.1 1.8157 0.9220 3348 1.7561 06123 3347 1.7210 0.4574 3345 1.6959 -55
—50 1.8940 338.7 1.8320 0.9436 3385 1.7724 0.6267 3383 1.7373 0.4683 3381 1.7123 =50
45 1.9369 342.3 1.8481 0.9651 3421 1.7886 0.6412 342.0 1.7535 0.4792 348 1.7285 -45
—40 1.9797 348.0 1.8642 0.9867 3459 1.8047 0.6556 345.7 1.7696 0.4901 3455 1.7446 —40
-35 2.0225 349.8 1.8801 1.0082 3456 1.8206 0.6701 3494 1.7856 0.5010 349.3 1.7606 -35
-30 2.0653 3536 1.8959 1.0297 3534 1.8364 0.6845 3533 1.8014 05118 3531 1.7765 -30
-25 2.1081 3574 1.9115 1.0512 357.3 1.8521 0.6989 357.1 18171 05227 357.0 1.7922 -25
-20 2.1509 361.3 1.9271 1.0727 361.2 1.8677 07133 361.0 1.8327 05336 360.9 1.8078 =20
-15 21937 3653 1.9425 1.0942 365.1 1.8831 0.7217 365.0 1.8482 0.5444 3648 1.8233 -15
=10 2.2365 369.3 1.9579 1.1157 369.1 1.8985 0.7421 369.0 1.8636 0.5553 368.8 1.8387 -10
-5 22793 3733 1.9731 113N 3732 1.9137 0.7564 3730 1.8788 0.5661 3729 1.8540 -5
0 2.3220 3774 1.9882 1.1586 3773 1.9289 0.7708 3711 1.8940 0.5769 3770 1.8692 0

5 2.3648 3818 2.0033 1.1801 3814 1.9439 0.7852 3813 1.9081 05877 3812 1.8842 5
10 2.4075 385.7 2.0182 1.2015 385.6 1.9589 0.7995 3855 1.9240 0.5385 3854 1.8992 10
15 2.4502 390.0 2.0330 1.2230 389.9 1.9737 0.8139 3837 1.9389 0.6093 3896 1.9141 15
20 24930 3943 2.0478 1.2444 3941 1.9885 0.8282 3940 1.9536 0.6201 3939 1.9289 20
25 25357 398.6 2.0624 1.2658 3985 2.0031 0.8425 398.4 1.9683 0.6309 3982 1.9435 25
30 25784 403.0 2.0770 1.2872 4029 20177 0.8569 4027 1.9829 0.6417 4026 1.9581 30
3 26211 4074 2.0915 1.3087 407.3 2.0322 0.8712 4072 1.9974 0.6524 407.1 1.9726 35
40 2.6639 4119 2.1058 1.3301 4118 2.0466 0.8855 4116 20118 0.6632 4115 1.9870 40
45 2.7066 416.4 21202 1.3515 416.3 2.0609 0.8998 416.2 2.0261 0.6740 416.1 2.0014 45
30 2.7493 4209 21344 1.3729 4208 2.0751 09141 4207 2.0403 0.6847 4206 2.0156 50
5 2.7920 4255 2.1485 1.3943 4254 2.0893 0.9284 4253 2.0545 0.6955 4252 2.0298 55
60 2.8347 430.2 21626 1.4157 4301 21033 0.9427 430.0 2.0686 0.7062 4299 2.0439 60
65 28774 4349 2.1785 1.4371 4348 21173 0.9570 4347 2.0826 0.7170 4346 2.0579 65
70 2.9200 439.6 2.1905 1.4585 4395 21312 09713 4394 2.0965 0.7277 439.3 2078 70
75 2.9627 4444 2.2043 1.4798 4443 2.1450 0.9856 4442 21103 0.7385 4441 2.0856 75
80 3.0054 449.2 22180 15013 4491 2.1588 0.9999 449.0 21241 0.7432 448.9 2.0994 80
85 - — —_ —_ — — 1.0142 4539 21378 0.7599 4538 21131 85
90 — — — — — — - — — 0.7707 458.7 21267 90

50.0 60.0 70.0 80.0
TEMP (~59.39°C) (-56.05°C) (-53.13°C) (-50.52°C) TEMP
° v H s ] H s v H s v H s °C
(0.3567) | (331.2) | (1.6618) | (0.3009) | (333.4) | (1.6567) | (0.2606) | (335.3) | (1.6527) | (0.2300) | (337.0) | (1.5493)

55 03644 | 343 | 16763 | 0305 3341 | 16602 — — — - — — 55
-50 03732 3379 1.6927 0.3099 3377 1.6767 0.2646 3375 1.6630 0.2306 3374 1.8510 -50
—45 0.3820 3418 1.7080 03172 3414 1.6930 0.2709 3412 1.6793 0.2362 341.0 1.6674 —45
-40 0.3908 3453 1.7252 0.3246 3451 1.7091 0.2773 345.0 1.6955 0.2418 3448 1.6836 -40
-35 0.39%5 3491 1.7412 03319 348.9 1.7252 02836 3488 1.7118 0.2474 3488 1.6997 ~35
-30 0.4083 3529 1.7571 0.3392 3528 1.7411 0.2899 3526 1.7275 0.2529 3524 1.7157 -30
-25 0.4170 356.8 1.7728 0.3466 356.6 1.7569 0.2962 356.5 1.7433 0.2584 356.3 1.7315 -25
=20 0.4257 360.7 1.7884 0.3539 360.6 1.7725 0.3025 360.4 1.7580 0.2640 360.2 1.7472 =20
-15 0.4345 364.7 1.8040 0.3611 3645 1.7880 0.3088 3644 1.7745 0.2695 364.2 1.7628 -15
-10 0.4432 368.7 1.8194 0.3684 3685 1.8035 0.3151 368.4 1.7900 0.2750 368.2 1.7782 -10
-5 0.4519 3728 1.8346 0.3757 3726 1.8188 03213 3725 1.8053 0.2805 3723 1.7936 -5
0 0.4605 376.9 1.8498 0.3830 376.7 1.8340 0.3276 376.6 1.8205 0.2860 376.4 1.8088 0

5 0.4692 381.0 1.8649 0.3902 380.9 1.8491 0.3338 380.7 1.8356 0.2915 380.6 1.8239 5
10 04779 385.2 1.8799 0.3975 3851 1.8641 0.3401 385.0 1.8506 0.2970 384.8 1.8389 10
15 0.4866 3895 1.8948 0.4047 389.3 1.8790 0.3463 3892 1.8655 0.3025 3891 1.8539 15
20 0.4952 3938 1.9096 0.4120 3936 1.8938 0.3525 3935 1.8803 0.3079 3934 1.8687 . 20
25 0.5039 398.1 1.9243 0.4192 3980 1.9085 0.3587 3979 1.8951 0.3134 397.8 1.8834 25
30 05125 4025 1.9389 0.4264 402.4 1.9231 0.3650 402.3 1.9097 0.3188 402.2 1.8981 30
35 05212 406.9 1.9534 0.4337 406.8 1.9376 03712 406.7 1.9242 0.3243 406.6 1.9126 35
40 0.5298 4114 1.9678 0.4408 411.3 1.9520 03774 4112 1.9387 0.3297 4111 1.9270 40
45 0.5384 4159 1.9821 0.4481 4158 1.9664 0.3836 4157 1.9530 0.3352 415.6 19414 45
50 0.5471 4205 1.9964 0.4553 4204 1.9806 0.3898 420.3 1.9673 0.3406 420.2 1.9557 50
55 0.5857 4251 2.0106 0.4625 425.0 1.9948 0.3960 4249 1.9815 0.3461 424.8 1.9699 55
60 0.5643 429.8 2.0247 0.4697 4297 2.0089 04022 429.6 1.9956 0.3515 429.5 1.9840 60
65 05728 4345 2.0387 0.4769 4344 2.0229 0.4083 4343 2.0096 0.3569 4342 1.9980 65
70 05816 4392 2.0526 0.4841 4391 2.0369 0.4145 439.0 2.0235 0.3623 4390 2.0120 70
75 0.5902 444.0 2.0664 0.4913 4439 2.0507 0.4207 4438 20374 0.3677 4437 2.0259 75
80 0.5988 4489 2.0802 0.4985 4488 2.0645 0.4269 4487 20512 0.3732 4486 2.03%6 80
85 0.6074 4537 2.0938 0.5057 4536 20782 04331 453.6 2.0649 0.3786 4535 2.0534 85
0 0.6160 4586 2.1075 05129 4586 20918 0.4392 4585 2.0785 0.3840 4584 2.0670 90
95 0.6246 463.6 21211 0.5201 463.5 2.1054 0.4454 4634 2.0821 0.3894 4633 2.0806 95
100 — — — -— — — 0.4516 468.4 2.1056 0.3948 468.3 2.0 100




V = Volume in m3/kg

H = Enthalpy in kd/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

%5

qar &

1

qle

(Saturation Properties in parentheses)

¢l

ABSOLUTE PRESSURE,kPa ____— | ATHA
90.0 100.0 C 101.325 110.0
TEMP. (~48.17°C) {~46.01°C) (~45.73°C) (~44.01°C) TEMP.
o v H s v H ) v H s v H s o
(0.2060) | (338.5) | (1.6465) | (0.1867) | (330.9) | (1.6441) | (0.1844) | (340.1) | (1.6438) | (0.1707) | (341.2) | (1.6419)
—45 0.2092 3409 1.6569 0.1876 3407 1.6473 0.1850 3406 1.6462 — — — -45
-40 0.2142 3448 16731 0.1921 3444 1.6636 0.1895 3444 1.6624 0.1740 344.2 1.6550 -40
-35 0.2192 3484 16892 0.1966 3482 1.6798 0.1940 3482 1.6786 0.1781 3480 16712 -35
=30 0.2241 3523 1.7052 0.2011 352.1 1.6958 0.1984 3521 1.6946 0.1823 3519 1.6872 -30
-25 0.229 356.1 1.7211 0.2056 356.0 1.7116 0.2028 356.0 1.7105 0.1863 355.8 1.7031 -25
-20 0.2340 360.1 1.7368 0.2100 35389 1.7274 0.2072 3599 1.7262 0.1904 359.8 1.7189 -20
-15 0.2389 364.1 1.7524 0.2145 3639 1.7430 02116 363.9 1.7418 0.1945 3638 1.7345 -15
-10 0.2439 368.1 1.7678 02190 367.9 1.7585 0.2160 367.9 1.7573 0.1986
-5 0.2488 3722 17832 02234 3720 17739 0.2204 3720 1.7727 0.2026
0 0.2537 376.3 17984 02278 3762 1.78%1 0.2248 376.1 1.7880 0.2067
5 0.2586 380.5 1.8136 0.2323 380.3 1.8043 0.2292 380.3 1.8031 0.2107
10 0.2635 384.7 1.8286 0.2367 3846 1.8193 0.2335 3845 1.8182 0.2147
15 0.2684 389.0 1.8435 0.2411 388.8 1.8343 0.2379 388.8 1.8331 0.2188
20 0.2732 3933 1.8584 0.2455 393.1 1.8491 0.2422 393.1 1.8480 0.2228
25 0.2781 39786 1.8731 0.2499 3975 1.8639 0.2466 3975 1.8627 0.2268
30 0.2830 402.0 1.8878 0.2543 401.9 1.8785 0.2509 4019 1.8774 0.2308
35 0.2878 406.5 1.9023 0.2587 406.4 1.8931 0.2552 406.4 1.8919 0.2348
40 0.2927 411.0 1.9168 0.2630 4109 1.9076 0.2596 4108 1.9064 0.2388
45 0.2975 4155 1.931 0.2674 4154 1.9219 0.2639 415.4 1.9208 0.2428
50 0.3024 4201 1.9454 0.2718 4200 1.9362 0.2682 4200 1.9351 0.2468
55 0.3072 4247 1.9536 0.2762 4246 1.9504 0.2725 4246 1.9483 0.2508
60 0.3121 4294 1.9738 0.2805 4293 1.9646 0.2768 4293 1.9634 0.2547
65 0.3169 4341 1.9878 0.2848 4340 1.9786 0.2811 434.0 1.9775 0.2587
70 0.3217 4389 2.0018 0.2892 438.8 1.9926 0.2854 438.7 1.9914 0.2627
75 0.3266 4437 2.0156 0.2936 4436 2.0065 0.2897 4435 2.0053 0.2666
80 03314 4485 2.0294 0.2980 4484 2.0203 0.2940 448.4 20191 0.2706 O morEe—— | o e
85 0.3362 4534 2.0432 0.3023 4533 2.0340 0.2983 4533 2.0329 0.2746 4532 2.0257 85
90 0.3410 4583 2.0568 0.3066 4582 2.0477 0.3026 4582 2.0465 0.2785 458.1 20394 90
95 0.3458 463.3 20704 03110 4632 2.0612 0.3069 463.2 2.0601 0.2825 463.1 2.0530 95
100 0.3506 468.3 2.0839 0.3153 468.2 20747 0.3112 468.2 2.0736 0.2864 468.1 2.0665 100
105 0.3555 4733 2.0973 03197 4732 2.0882 03154 4732 2.0870 0.2904 473.1 2.0799 105
110 — — — — — — — — — 0.2943 4782 2.0933 110
120.0 130.0 140.0 150.0
TEMP. (-42.15°C) {~40.41°C) (<38.77°C) (-37.23°C) TEMP.
¢ v H s v H ) v H $ v H $ o
(0.1573) | (342.4) | (1.6401) | (0.1459) | (343.6) | (1.6384) [ (0.1361) | (3a4.6) | (1.6369) [ (0.1275) | (345.6) | (1.6355)
-40 0.1590 3441 1.6471 0.1462 3439 1.6397 — — — — — — -40
-35 0.1628 3479 1.6633 0.1497 3477 1.6560 0.1386 3475 1.6492 0.1289 3473 1.6428 -35
-30 0.1665 3517 16794 0.1533 3516 1.6721 0.1419 351.4 1.6653 0.1320 3512 1.6590 -30
-25 0.1703 355.6 1.6953 0.1568 355.5 1.6880 0.1451 355.3 1.6812 0.1351 355.1 1.6749 -25
=20 0.1741 359.6 1.7110 0.1602 3594 1.7038 0.1484 359.3 1.6971 0.1381 3591 1.6908 -20
-15 01778 363.6 1.7267 0.1637 3634 1.7195 0.1516 363.3 17128 0.1412 363.1 1.7065 -15
-10 0.1816 367.6 1.7422 0.1672 3675 1.7350 0.1549 367.3 1.7283 0.1442 367.2 1.7221 ~10
-5 0.1853 KIAN) 1.7576 0.1707 376 1.7504 0.1581 3N4 1.7438 011472 N3 1.7375 -5
0 0.1890 3759 1.7729 01741 375.7 1.7657 0.1613 3756 1.7591 0.1502 3755 1.7529 0
5 0.1927 3801 1.7881 0.1776 3799 1.7809 0.1645 3798 1.7743 0.1532 37986 1.7681 5
10 0.1965 3843 1.8032 0.1810 3842 1.7960 0.1677 3840 1.7894 0.1562 3839 1.7832 10
15 0.2002 388.6 1.8181 0.1844 3884 1.8110 0.1708 388.3 1.8044 0.1592 388.2 1.7982 15
20 0.2039 3929 1.8330 0.1878 3928 1.8259 01741 3926 1.8193 0.1622 3925 1.8131 20
25 0.2075 3973 1.8478 0.1913 3971 1.8407 01773 3970 1.8341 0.1652 396.9 1.8280 25
30 02112 401.7 1.8625 0.1947 4016 1.8554 0.1805 401.4 1.8488 0.1682 401.3 1.8427 30
35 0.2149 406.1 1.8770 0.1981 406.0 1.8700 0.1837 405.9 1.8634 01711 4058 1.8573 35
40 0.2186 4106 1.8915 0.2015 4105 1.8845 0.1868 410.4 1.8779 0.1741 410.3 18718 40
45 0.2222 4152 1.9059 0.2049 4151 1.8989 0.1900 415.0 1.8923 017N 414.9 1.8862 45
50 0.2259 4198 1.9203 0.2083 4197 19132 0.1931 4196 1.9067 0.1800 4194 1.9006 50
55 0.229% 4244 1.9345 0.2117 4243 1.9275 0.1963 4242 1.9209 0.1830 4241 1.9148 55
60 0.2332 4291 1.9486 0.2150 4290 1.9416 0.1994 428.9 1.9351 0.1859 428.8 1.9290 60
65 0.2369 4338 1.9627 0.2184 4337 1.9557 0.2026 4336 1.9492 0.1889 4335 1.9431 65
70 0.2405 4386 1.9767 0.2218 4385 1.9697 0.2057 4384 1.9632 0.1918 438.3 1.9571 70
75 0.2442 4434 1.99086 0.2252 4433 1.9836 0.2089 4432 19771 0.1947 4431 1.9710 . 75
80 0.2478 448.2 2.0044 0.2285 4481 1.9974 0.2120 4480 1.9309 0.1977 447.9 1.9848 80
85 0.2515 4531 20181 0.2319 453.0 20 0.2151 4529 2.0047 0.2006 4528 1.9986 85
90 0.2551 458.0 20318 0.2353 4579 2.0248 0.2183 4579 20183 0.2035 4578 20123 90
95 0.2587 463.0 2.0454 0.2386 4629 20384 02214 462.8 2.0319 0.2064 4627 2.0259 95
100 0.2623 468.0 2.0589 0.2420 467.9 2.0519 0.2245 467.8 2.0455 0.2094 467.8 2.0394 100
105 0.2660 4731 20723 0.2453 4730 2.0654 0.2276 4729 2.0589 02123 4728 2.0529 105
10 0.2696 478.1 2.0857 0.2487 478.1 2.0788 0.2307 478.0 20723 0.2152 4779 2.0663 110
115 — — — — — — 0.2339 483.1 2.0856 0.2181 483.0 2.079% 115




V = Volume in m3/kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
160.0 170.0 180.0 190.0
- ; o 31720
_— (-35.75°C) (-34.35°C) (-33.01°C) (-31.72°C) T,
o v H s v H s v H s v H 5 o
(0.1200) | (346.6) | (1.6343) | (0.1133) | (347.5) | (1.6332) | (0.1074) | (348.3) | (1.6322) | (0.1020) | (349.1) | (1.6313)
-35 0.1204 3471 1.6368 — — — — - — — — — -35
-30 01233 351.0 1.6530 0.1157 3509 1.6473 0.1089 350.7 1.6420 0.1029 3505 1.6369 -30
-25 0.1262 355.0 1.6690 0.1184 3548 1.6634 01115 354.6 1.6581 0.1053 3545 1.6530 -25
20 01291 358.9 1.6848 01212 358.8 1.6793 IAREY 358.6 16740 0.1078 3585 1.6689 =20
-15 0.1320 363.0 1.7006 0.1239 362.8 1.6950 0.1167 362.7 1.6897 0.1102 362.5 1.6847 =15
-10 0.1348 367.0 1.7162 0.1266 366.9 1.7106 0.1193 366.7 1.7054 0.1127 366.6 1.7004 -10
-5 01377 37 1.7317 0.1293 3.0 1.7261 01218 3708 1.7209 0.1151 370.7 1.7159 -5
0 0.1405 3753 1.7470 0.1320 375.2 1.7415 01244 375.0 1.7363 01175 3749 1.7313 0
5 0.1434 3795 1.7623 0.1346 3794 1.7568 0.1269 379.2 1.7516 0.1200 3791 1.7466 5
10 0.1462 3838 . 1.7774 0.1373 3836 1.7719 0.1294 3835 1.7667 0.1224 3833 1.7618 10
15 0.1490 3881 1.7924 0.1400 3879 1.7870 01319 387.8 1.7818 0.1248 387.7 1.7769 15
20 0.1518 3924 1.8074 0.1426 3923 1.8019 0.1345 3921 1.797 01272 3920 1.7918 20
25 0.1546 396.8 1.8222 0.1453 3966 1.8167 0.1370 3965 1.8116 0.1295 396.4 1.8067 25
30 0.1574 401.2 1.8369 0.1479 4011 1.8315 0.1395 401.0 1.8263 0.1319 400.8 1.8215 30
35 0.1602 405.7 1.8515 0.1506 4055 1.8461 0.1420 4054 1.8410 0.1343 405.3 1.8361 35
40 0.1630 410.2 1.8661 0.1532 4101 1.8606 0.1445 410.0 1.8555 0.1367 409.8 1.8507 40
45 0.1658 4147 1.8805 0.1558 4146 1.8751 0.1470 4145 1.8700 0.13%0 4144 1.8651 45
50 0.1686 4193 1.8948 0.1584 419.2 1.8895 0.1494 419.1 1.8844 0.1414 4190 1.8795 50
55 01713 4240 1.9081 0.1610 4239 1.9037 0.1519 4238 1.8386 0.1437 4237 1.8938 55
60 01741 4287 1.9233 0.1637 4286 1.9179 0.1544 4285 1.9128 0.1461 4284 1.9080 60
65 0.1769 4334 1.9374 0.1663 4333 1.9320 0.1569 4332 1.9269 0.1484 4331 1.9221 65
70 0.1796 4382 1.9514 0.1689 438.1 1.9460 0.1593 4380 1.9410 0.1508 4379 1.9362 70
75 0.1824 4430 1.9653 0.1715 4429 1.9600 0.1618 4428 1.9549 0.1531 4427 1.9501 75
80 0.1851 4478 1.9792 01741 4477 1.9738 0.1642 477 1.9688 0.1554 4476 1.9640 80
85 0.1879 4527 1.9929 0.1767 452.6 1.9876 0.1667 4526 1.9825 0.1578 4525 1.9778 85
90 0.1906 457.7 2.0066 0.1793 4576 2.0013 0.1692 4575 1.9962 0.1601 457.4 1.9915 90
9% 0.1934 4627 2.0202 0.1818 462.6 2.0149 01716 4625 2.0099 0.1624 4624 2.0051 95
100 0.1961 467.7 2.0338 0.1844 467.6 2.0284 01740 467.5 20234 0.1648 467.4 2.0187 100
105 0.1989 4727 2.0472 0.1870 4726 2.0419 0.1765 4726 2.0369 0.1671 4725 2.0321 105
110 0.2016 4718 2.0606 0.189 4717 2.0553 0.1789 4777 2.0503 0.16%4 4776 2.0455 110
115 0.2043 4830 20739 0.1922 4829 2.0686 01814 4828 2.0636 01717 482.7 2.0589 115
120 — — — 0.1948 488.1 2.0819 0.1838 488.0 2.0769 0.1740 4879 2071 120
200.0 210.0 220.0 230.0
TEMP (~30.49°C) (-29.30°C) (-28.15°C) (-27.04°C) TEMP
°¢ v H s v H s v H s v H 5 o
(0.0072) | (349.9) | (1.6305) | (0.0928) | (350.7) | (1.6207) | (0.0887) | (351.4) | (1.6290) | (0.0851) | (352.1) | (1.6283)
=30 0.0974 350.3 1.6321 — — — —_— — — — — — -30
-25 0.0998 354.3 1.6482 0.0947 354.1 1.6435 0.0901 3539 1.6391 0.0859 3538 1.6349 -25
-20 0.1021 3583 1.6641 0.0970 358.1 1.6595 0.0923 3579 1.6551 0.0880 3578 1.6509 =20
-15 0.1044 362.3 1.6799 0.0992 362.2 1.6754 0.0944 362.0 1.6710 0.0901 361.8 1.6668 -15
=10 0.1068 366.4 1.6956 0.1014 366.3 1.6911 0.0966 366.1 1.6867 0.0921 365.9 1.6825 -10
-5 0.1091 3705 1.7112 0.1037 3704 1.7086 0.0887 370.2 1.7023 0.0942 3701 1.6981 -5
0 01114 3747 1.7266 0.1059 3746 1.7221 0.1008 3744 1.7178 0.0962 3743 1.7136 0
5 01137 3789 1.7419 0.1081 3788 1.7374 0.1029 3787 1.7331 0.0982 3785 1.7290 5
10 0.1160 3832 1.7571 0.1103 3831 1.7526 0.1050 3829 1.7483 0.1003 3828 1.7442 10
15 0.1183 3875 1.7722 0.1124 387.4 1.7677 0.1071 3873 1.7635 01023 3871 1.7594 15
20 0.1206 3919 1.7872 0.1146 3917 1.7827 0.1092 39186 1.7785 0.1043 3915 1.7744 20
25 0.1229 396.3 1.8020 0.1168 396.1 1.7976 01113 396.0 1.7934 0.1063 3959 1.7833 25
30 0.1251 400.7 1.8168 0.1190 4006 1.8124 0.1134 400.5 1.8082 0.1083 400.3 1.8041 30
35 0.1274 405.2 1.8315 0121 405.1 1.8271 0.1154 405.0 1.8228 0.1102 404.8 1.8188 35
40 0.1296 408.7 1.8461 0.1233 409.6 1.8417 01175 4095 1.8374 01122 409.4 1.8334 40
45 01319 4143 1.8605 0.1254 4142 1.8561 0.1196 4141 1.8519 0.1142 414.0 1.8478 45
50 0.1341 4189 1.8749 0.1276 4188 1.8705 0.1216 418.7 1.8663 0.1162 4186 1.8623 50
55 0.1364 4236 1.8892 0.1297 4235 1.8848 01237 4233 1.8807 0.1181 4232 1.8767 55
60 0.1386 4283 1.9034 0.1319 428.2 1.8991 0.1257 4281 1.8949 0.1201 4279 1.8909 60
65 0.1408 433.0 1.9176 0.1340 4329 1.9132 0.1278 432.8 1.9030 0.1221 432.7 1.9050 85
70 0.1431 437.8 1.9316 0.1361 4317 1.9272 01298 4376 1.9231 0.1240 4375 1.9191 10
75 0.1453 442.6 1.9455 0.1382 4425 1.9412 01318 442.4 1.9370 0.1260 4423 1.9331 75
80 0.1475 4475 1.9594 0.1404 4474 1.9551 0.1339 473 1.9509 0.1279 4472 1.9470 80
85 0.1497 4524 1.8732 0.1425 452.3 1.9689 0.1359 4522 1.9647 0.1298 4521 1.9608 85
90 0.1520 457.3 1.9869 0.1446 457.2 1.9826 0.1379 4571 1.9785 01318 4571 1.9745 90
95 0.1542 462.3 2.0006 0.1467 462.2 1.9962 0.1399 462.1 1.9921 01337 462.0 1.9882 95
100 0.1564 467.3 20141 0.1488 467.2 2.0098 0.1418 467.2 2.0057 0.1357 467.1 2.0017 100
105 0.1586 472.4 2.0278 0.1508 4723 2.0233 0.1440 4722 2.0192 0.1376 4721 2.0152 105
10 0.1608 4715 2.0410 0.1530 4774 2.0367 0.1460 4773 2.0326 0.1395 4773 20287 110
15 0.1630 4828 2.0544 0.1551 4826 2.0501 0.1480 4825 2.0459 0.1414 4824 2.0420 115
120 0.1652 487.8 2.0676 0.1572 4878 2.0633 0.1500 487.7 2.0592 0.1434 4876 2.0553 120
125 — — — 0.1593 4330 2.0765 0.1520 4929 20724 0.1453 492.8 2.0685 125




V = Volume in m3/kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

$ = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
240.0 250.0 260.0 270.0
-25.96° -24.92°C -23.92°C -22.94°C

TEMP. (+25.96°C) ( ) { ) { ) TEMP.

of v H ] v H S v H $ v H S of
(0.0817) | (352.8) | (1.6276) | (0.0786) | (353.5) | (1.6271) | (0.0757) (354.1) | (1.6265) | (0.0730) | (354.7) | (1.6260)
-25 0.0821 3536 16308 — — — — — — — — — -25
-20 0.0841 3576 16468 0.0805 3574 16429 0.0771 357.3 16391 0.0741 3571 1.6354 -20
-15 0.0861 3617 1.6627 0.0824 3615 1.6588 0.0790 3613 1.6551 0.0759 361.2 16514 ~15
-10 0.0881 365.8 16785 0.0843 3656 16746 0.0809 3855 16709 0.0776 365.3 16673 -10
-5 0.0300 3699 16941 0.0862 369.8 1.6903 0.0827 369.6 1.6866 0.0794 369.5 1.6829 -5
0 0.0920 3741 1.709%6 0.0881 3740 1.7058 0.0845 3738 1.7021 0.0812 3737 1.6985 0
5 0.0939 3784 1.7250 0.0900 378.2 1.7212 0.0863 378.1 1.7175 0.0829 3779 1.7139 5
10 0.0959 382.7 1.7403 0.0919 3825 1.7365 0.0881 3824 1.7328 0.0847 3822 1.7293 10
15 0.0978 387.0 1.7554 0.0937 3868 1.7516 0.0899 3867 1.7480 0.0864 3866 1.7444 15
20 0.0997 3914 1.7705 0.0956 3912 1.7667 0.0917 3911 1.7630 0.0882 3910 1.7595 20
25 0.1017 3958 1.7854 0.0974 3956 1.7816 0.0935 3955 1.7780 0.0899 395.4 1.7745 25
30 0.1036 400.2 1.8002 0.0993 400.1 1.7964 0.0953 400.0 1.7928 0.0916 399.8 1.7893 30
35 0.1055 404.7 18149 0.1011 404.6 18112 0.0971 4045 1.8076 0.0933 404.4 1.8041 5
40 0.1074 4093 18295 0.1029 409.1 1.8258 0.0988 409.0 1.8222 0.0950 4089 1.8187 40
45 0.1093 4138 1.8440 0.1048 4137 1.8403 0.1006 4136 1.8367 0.0967 4135 1.8333 45
50 0.1112 4185 1.8585 0.1066 4184 1.8548 0.1024 418.2 1.8512 0.0984 4181 1.8477 50
56 0.1131 4231 18728 0.1084 4230 1.8691 0.1041 4229 1.8655 0.1001 4228 1.8621 55
60 0.1150 4278 1.8871 0.1102 427.7 1.8834 0.1059 4276 1.8798 0.1018 4275 1.8764 60
65 0.1168 4326 1.9012 0.1120 4325 1.8975 0.1076 4324 1.8940 0.1035 4323 1.8906 65
70 0.1187 4374 19153 0.1138 437.3 19116 0.1093 4372 1.9081 0.1052 4371 1.9048 70
75 0.1206 4422 19293 0.1156 4421 1.9256 01111 4420 1.9221 0.1069 4419 1.9186 75
80 0.1225 4471 19432 0.1174 447.0 1.9395 0.1128 4469 1.9360 0.1085 446.8 1.9326 80
85 0.1243 4520 1.9570 0.1192 4519 1.9533 0.1145 4518 1.9498 0.1102 451.7 1.9464 85
90 0.1262 457.0 1.9707 0.1210 456.9 1.9671 0.1183 456.8 1.9636 01118 456.7 1.9602 90
% 0.1280 462.0 19844 0.1228 4619 1.9807 0.1180 4618 1.9772 0.1135 4617 1.9738 95
100 0.1299 467.0 1.9980 0.1246 466.9 1.9943 0.1197 466.8 1.9908 0.1152 466.7 1.9874 100
105 0.1317 4721 20115 0.1264 4720 2.0078 0.1214 47139 2.0043 0.1168 ms 2.0010 105
110 0.1336 477.2 2.0249 0.1282 4771 20213 0.1231 4770 20178 0.1185 4768 2.0144 110
115 0.1354 4823 2.0382 0.1299 4822 20346 0.1248 4822 2.0311 0.1201 482.1 20278 115
120 0.1373 4875 20515 0.1317 4874 2.0479 0.1266 4874 20444 . 01218 4873 20411 120
125 0.1391 4927 20647 0.1335 4927 20611 0.1283 4926 20577 0.1234 4925 2.0543 125
130 — — — 0.1353 497.9 2.0743 0.1300 4979 2.0708 0.1251 4978 2.0675 130
280.0 290.0 300.0 310.0

TEMP. (-21.99°C) (-21.06°C) (~20.16°C) (-19.28°C) TEMP.

oC v H ] v H S v H s v H s °C
(0.0705) | (355.3) | (1.6255) | (0.0682) | (355.9) | (1.6250) | (0.0660) (356.4) | (1.6245) | (0.0639) | (357.0) | (1.6241)

-20 0.0712 3569 16319 0.0685 356.7 16284 0.0660 3566 16251 — — — -20
-15 0.0729 3610 1.6479 0.0702 360.8 1.6445 0.0677 360.7 1.6411 0.0653 360.5 1.6379 -15
10 0.0747 365.1 16637 0.0719 365.0 1.6603 0.0693 364.8 18570 0.0669 364.7 1.6538 -10
-5 00764 369.3 167% 0.0736 369.2 16761 0.0709 369.0 16728 0.0685 368.8 1.66% -5
0 0.0781 3735 1.6950 0.0752 3734 1.6917 0.0725 3732 1.6884 0.0700 373.1 1.6853 0
5 0.0798 3778 1.7105 0.0769 3776 1.7072 0.0742 3775 1.7039 0.0716 3774 1.7008 5
10 0.0815 382.1 1.7258 0.0785 3820 1.7225 00757 3818 1.7193 0.0731 3817 1.7161 10
15 0.0832 386.4 1.7410 0.0802 386.3 1.7377 00773 386.2 1.7345 0.0747 386.0 1.7314 15
20 0.0849 3908 1.7561 0.0818 390.7 1.7528 00789 3906 1.74% 0.0762 390.4 1.7465 20
25 0.0865 395.3 1.7 0.0834 395.1 1.7678 0.0805 395.0 1.7646 00777 3949 1.7615 25
30 0.0882 3997 1.7860 0.0850 3996 1.7827 0.0820 3995 1.77% 0.0793 399.3 1.7765 30
35 0.0899 4042 1.8007 0.0866 404.1 1.7975 0.0836 4040 1.7943 0.0808 4039 17913 35
40 0.0915 4088 18154 0.0882 408.7 1.8121 0.0851 4086 1.8090 0.0823 408.4 1.8059 40
45 0.0931 4134 1.8299 0.0898 4133 1.8267 0.0867 4132 1.8236 0.0838 4130 1.8205 45
50 0.0948 4180 18444 0.0914 4179 1.8412 0.0882 417.8 1.8381 0.0853 477 1.8350 50
55 0.0964 4227 1.8588 0.0930 4226 1.8556 0.0898 4225 1.8525 0.0868 4224 1.8494 55
60 0.0981 4274 1.8731 0.0946 4273 1.8699 00913 4272 1.8667 0.0882 4271 1.8637 60
65 0.0997 4322 1.8872 0.0961 4321 1.8840 0.0928 4320 1.8810 0.0897 4319 1.8780 65
70 0.1013 4370 1.9013 00977 4369 1.8982 0.0943 436.8 1.8951 0.0912 436.7 18921 70
75 0.1029 4.8 19154 0.0993 4417 1.9122 0.0959 4416 1.9091 0.0927 ans 1.9061 75
80 0.1045 4467 1.9293 0.1008 4466 1.9261 0.0974 4465 1.8230 0.0941 446.4 1.9201 80
85 0.1062 4516 1.9431 0.1024 4515 1.9400 0.0989 4515 1.9369 0.0956 4514 1.9339 85
90 0.1078 456.6 1.9569 0.1040 4565 1.9537 0.1004 456.4 1.9507 0.0971 4563 1.9477 90
%5 0.1094 4616 1.9706 0.1055 4615 1.9674 01019 4614 1.9644 0.0985 4613 19614 95
100 0.1110 466.7 1.9842 0.1071 4666 1.9810 0.1034 4665 1.9780 0.1000 466.4 1.9750 100
105 0.1126 4.7 1.9977 0.1086 a6 1.9946 0.1049 46 1.9915 0.1014 4715 1.9886 105
110 0.1142 4769 20112 0.1101 4768 2.0080 0.1064 478.7 2.0050 0.1029 4766 2.0020 110
15 0.1158 482.0 2.0245 0.1117 4819 20214 0.1079 481.9 2.0184 0.1043 481.8 2.0154 115
120 0.1174 487.2 2.0378 0.1132 4871 20347 0.1094 4871 20317 0.1058 487.0 2.0287 120
125 0.1189 492.4 2.0511 0.1148 4924 2.0479 0.1109 492.3 2.0449 0.1072 492.2 2.0420 125
130 0.1205 4977 2.0642 0.11863 4976 20611 0.1124 4976 2.0581 0.1087 4975 2.0552 130
135 — - — — — — — — — 0.1101 502.8 2.0683 135
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V = Volume in m¥kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJd/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
320.0 330.0 340.0 350.0
TEMP. (-18.43°C) (-17.59°C) {-16.77°C) (~15.97°C) TEMP.
of v H ] v H S v H s v H s o¢
(0.0620) | (357.5) | (1.6237) | (0.0602) | (358.0) | (1.6233) | (0.0585) | (358.5) | (1.6230) | (0.0569) | (359.0) | (1.6226)
-15 0.0631 3603 1.6347 0.0610 360.2 16317 0.0590 360.0 1.6287 0.057 3598 16258 -15
-10 0.0646 3645 1.6507 0.0625 364.3 1.6477 0.0605 364.2 1.6447 0.0586 364.0 1.6418 -10
-5 0.0662 368.7 1.6665 0.0640 3685 1.6635 0.0619 368.4 1.6605 0.0600 368.2 1.6577 -5
0 0.0677 3729 16822 0.0655 3728 1.6792 0.0634 3726 16762 0.0614 3725 16734 0
5 0.0692 3772 1.6977 0.0669 3771 1.6947 0.0648 376.9 1.6918 0.0628 376.8 1.6830 5
10 0.0707 3815 17131 0.0684 3814 1.7101 0.0663 381.2 1.7072 0.0642 3811 1.7044 10
15 0.0722 3859 1.7284 0.0639 385.8 17254 0.0677 385.6 1.7225 0.0656 3855 1.7198 15
20 0.0737 3903 1.7435 0.0713 390.2 1.7406 0.0691 390.0 1.7377 0.0670 3899 1.7349 20
25 0.0752 3947 1.7585 0.0728 3948 1.7556 0.0705 3945 1.7528 0.0684 3943 1.7500 25
30 0.0766 3992 1.7735 0.0742 3991 1.7706 0.0719 399.0 1.7677 0.0697 398.8 1.7650 30
35 0.0781 403.8 1.7883 0.0756 403.6 1.7854 0.0733 4035 1.7826 0.0711 403.4 1.7798 35
40 0.0796 408.3 1.8030 0.0771 408.2 1.8001 0.0747 408.1 1.7973 0.0724 408.0 1.7946 40
45 0.0810 4129 1.8176 0.0785 4128 1.8147 0.0760 4127 1.8119 0.0738 4128 1.8092 45
50 0.0825 MN786 1.8321 0.0799 75 1.8292 0.0774 4174 1.8265 0.0751 4172 1.8237 50
55 0.0839 4223 1.8465 00813 4222 1.8437 0.0788 4221 1.8409 0.0764 a9 1.8382 55
60 0.0854 4270 1.8608 0.0827 426.9 1.8580 0.0802 426.8 1.8552 0.0778 426.7 1.8525 60
65 (0.0868 118 1.8750 0.0841 4317 1.8722 0.0815 4316 1.8695 0.07% 4315 1.8668 65
70 0.0883 436.6 1.8892 0.0855 436.5 1.8863 0.0829 436.4 1.8836 0.0804 436.3 1.8809 70
75 0.0897 441.4 1.9032 0.0869 413 1.9004 0.0842 a2 1.8977 0.0817 4412 1.8950 75
80 0.0911 4463 19172 0.0883 446.2 19144 0.0856 446.1 1.9116 0.0830 446.1 1.9090 80
85 0.0925 451.3 1.9310 0.08396 4512 1.9282 0.0869 4511 1.9255 0.0844 4510 1.9229 85
90 0.0939 456.2 1.9448 0.0910 456.2 1.9420 0.0883 456.1 1.9393 0.0857 456.0 1.9367 90
95 0.0954 461.3 1.9585 0.0924 4612 1.9557 0.089%6 461.1 1.9530 0.0870 461.0 1.9504 95
100 0.0968 466.3 19722 0.0938 466.2 1.9694 0.0909 466.1 1.9667 0.0883 466.1 1.9640 100
105 0.0982 4714 1.9857 0.0951 a3 1.9829 0.0923 4712 1.9802 0.08% 4 1.9776 105
110 0.0996 4765 1.9932 0.0965 476.4 1.994 0.0936 476.4 1.9937 0.0909 4763 19911 110
115 0.1010 4817 2.0126 0.0979 481.6 2.0098 0.0949 4815 2.0071 0.0921 4815 2.0045 115
120 0.1024 486.9 2.0259 0.0992 486.8 2.0231 0.0962 486.7 2.0205 0.0934 486.7 20178 120
125 0.1038 4921 2.0391 0.1006 4921 2.0364 0.0976 4920 2.0337 0.0947 4319 20311 125
130 0.1052 4974 2.0523 0.1020 497.3 2.0496 0.0989 4973 2.0469 0.0960 497.2 2.0443 130
135 0.1066 5027 2.06854 0.1033 502.7 2.0627 0.1002 502.6 2.0600 0.0973 5025 2.0574 135
360.0 370.0 380.0 390.0
Tf(f:ﬂP- (-15.19°C) (-14.43°C) {-13.68°C) (-12.94°C) Tﬁfé"’-
v H ) v H ) v H $ v H )
{0.0553) | (359.5) | (1.6223) | (0.0539) | (359.9) | (1.6219) | (0.0525) | (360.4) | (1.6216) | (0.0512) | (360.8) | (1.6213)
-15 0.0554 359.6 1.6229 — — — — — — — — — -15
-10 0.0568 3638 156390 0.0551 3637 | 16362 0.0535 3635 16335 0.0520 3633 16308 -10
-5 0.0582 368.0 1.6549 0.0565 367.9 1.6521 0.0548 367.7 1.6494 0.0533 3676 1.6468 -5
0 0.0596 3723 1.6706 0.0578 3722 1.6679 0.0561 3720 1.6652 0.0546 371.8 1.6626 0
5 0.0609 376.6 1.6862 0.0592 3765 1.6835 0.0575 3763 1.6809 0.0559 376.2 1.6783 5
10 0.0623 381.0 1.7017 0.0605 380.8 1.6990 0.0588 380.7 1.6964 0.0571 3805 1.6938 10
15 0.0637 385.3 1.7170 0.0618 385.2 1.7144 0.0601 385.0 17118 0.0584 3849 1.7092 15
20 0.0650 389.8 1.7322 0.0631 389.6 1.7296 0.0613 389.5 17270 0.0596 3893 1.7245 20
25 0.0663 394.2 1.7473 0.0644 3941 1.7447 0.0626 394.0 17421 0.0609 3938 1.73%6 25
30 0.0677 398.7 17623 0.0657 398.6 1.7597 0.0639 398.5 1.7571 0.0621 398.3 1.7546 30
35 0.0690 4033 17772 0.0670 4031 | 17746 0.0651 4030 17720 0.0634 4029 17695 35
40 0.0703 407.8 1.7919 0.0683 407.7 1.7833 0.0664 4076 1.7868 0.0646 4075 1.7843 40
45 0.0716 4125 1.8066 0.0636 4123 1.8040 0.0676 4122 1.8015 0.0658 4121 1.7990 45
50 0.0728 171 1.8211 0.0709 170 1.8185 0.0689 4169 1.8160 0.0670 416.8 1.8136 50
55 0.0742 4218 1.8356 0.0721 1.7 1.8330 0.0701 2186 1.8305 0.0682 a5 1.8280 55
60 0.0755 426.6 1.8439 0.0734 426.5 1.8474 00714 426.4 1.8449 0.0694 4263 1.8424 60
65 0.0768 4314 1.8642 0.0746 4313 1.8616 0.0726 4312 1.8591 0.0706 4311 1.8567 65
70 0.0781 436.2 1.8783 0.0759 436.1 1.8758 0.0738 436.0 1.8733 00718 4359 1.8709 70
75 0.0794 411 1.8924 0.0771 441.0 1.8899 0.0750 4409 1.8874 0.0730 4408 1.8850 75
80 0.0807 446.0 1.9064 0.0784 4459 1.9039 0.0763 4458 1.9014 0.0742 4457 1.8990 80
85 0.0819 4509 1.9203 0.0796 450.8 1.9178 0.0775 450.7 1.9153 0.0754 450.6 19129 85
20 0.0832 4559 1.9341 0.0809 4558 1.9316 0.0787 455.7 1.9291 0.0766 4556 1.9268 90
95 0.0845 4609 1.0478 0.0821 4608 | 19453 0.0799 4607 19429 00778 4605 1.9405 95
100 0.0857 466.0 1.9615 0.0834 4659 1.9530 0.0811 465.8 1.9566 0.0789 465.7 1.9542 100
105 0.0870 LYAN| 1.9751 0.0846 471.0 19726 0.0823 4709 1.9701 0.0801 470.8 1.9678 105
110 0.0883 476.2 1.9885 0.0858 476.1 1.9861 0.0835 476.0 1.9836 0.0813 476.0 1.9813 110
115 0.0895 4814 2.0020 0.0870 4813 1.9995 0.0847 4812 1.9971 0.0825 4811 1.9947 115
120 0.0908 486.6 2.0153 0.0883 4865 2.0128 0.0859 486.4 2.0104 0.0836 486.3 2.0081 120
125 0.0920 4918 2.0286 0.0835 491.8 2.0261 0.0871 4917 2.0237 0.0848 4916 2.0213 125
130 0.0933 4971 2.0418 0.0907 497.0 20393 0.0883 497.0 2.0369 0.0859 496.9 2.0345 130
135 0.0945 502.4 2.0549 0.0919 502.4 20524 0.0894 502.3 2.0500 0.0871 502.2 2.0477 135
140 — — — 0.0931 507.7 2.0655 0.0906 507.7 2.0631 0.0883 507.6 2.0607 140
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V = Volume in m3kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA?® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
400.0 425.0 450.0 475.0
TEMP. (-12.22°C) (-10.48°C) (-8.81°C) (-7.22°C) TENP.
°¢ v H s v H s v H s v H s °¢
(0.0499) | (361.3) | (1.6211) | (0.0471) | (362.3) | (1.6204) | (0.0445) | (363.3) | (1.6198) | (0.0422) | (364.2) | (1.6192)
10 00505 | 3631 | 16282 | 00472 3627 | 16219 — — — — — — 10
-5 0.0518 367.4 1.6442 0.0484 367.0 1.6380 0.0454 366.5 1.6321 0.0427 366.1 1.6264 -5
0 0.0531 ng 1.6601 0.04% N3 1.8539 0.0466 3709 1.6480 0.0438 3705 1.6424 0
5 0.0543 376.0 16758 0.0508 3756 1.6687 0.0477 3752 1.6638 0.0449 3748 1.6583 5
10 0.0556 380.4 1.6913 0.0520 3800 1.6852 0.0488 3796 16795 0.0460 3792 1.6740 10
15 0.0568 3848 1.7067 0.0532 3844 1.7007 0.0500 384.0 1.6950 0.0471 383.7 1.6895 15
20 0.0580 389.2 1.7220 0.0544 3889 1.7160 0.0511 3885 1.7103 0.0481 388.2 1.7049 20
25 0.0593 3937 17311 0.0555 3934 1.7312 0.0522 3930 1.7256 0.0492 392.7 1.7202 25
30 0.0605 398.2 1.7522 0.0567 3979 1.7463 0.0533 3976 1.7407 0.0502 3972 1.7353 30
35 0.0617 402.8 1.7671 0.0578 4024 1.7612 0.0544 4021 1.7557 0.0513 401.8 1.7503 35
40 0.0629 407.4 1.7819 0.0583 407.1 1.7761 0.0555 406.8 1.7705 0.0523 406.4 1.7652 40
45 0.0641 4120 1.7966 0.0601 4117 1.7908 0.0565 4114 1.7853 0.0534 a1 1.7800 45
50 0.0653 416.7 18112 0.0612 416.4 1.8054 0.0576 4161 1.7999 0.0544 4158 1.7947 50
55 0.0664 4214 1.8257 0.0623 1.1 1.8199 0.0587 420.8 1.8145 0.0554 4206 1.8093 55
60 0.0676 4262 1.8400 0.0634 4259 1.8343 0.0597 4256 1.8289 0.0564 4253 1.8237 60
65 0.0688 4309 1.8543 0.0646 4307 1.8486 0.0608 4304 1.8432 0.0574 4302 1.8381 85
70 0.0700 4358 1.8685 0.0657 4355 1.8629 0.0618 4353 1.8575 0.0584 4350 1.8523 70
75 0.0711 440.7 1.8826 0.0668 4404 1.8770 0.0629 4402 1.8716 0.0594 4339 1.8665 75
80 0.0723 4456 1.8967 0.0679 4453 1.8910 0.0639 4451 1.8857 0.0604 4448 1.8806 80
85 0.0735 4505 1.9106 0.0690 4503 1.9050 0.0650 450.1 1.8936 0.0614 4438 1.8946 85
90 0.0746 4555 1.9244 0.0701 4553 1.9188 0.0660 4551 1.9135 0.0624 4548 1.9085 90
95 0.0758 460.5 1.9382 0.071 4603 1.9326 0.0670 4601 1.9273 0.0634 4539 1.9223 95
100 0.0769 465.6 1.9519 0.0722 465.4 1.9463 0.0681 4652 1.9410 0.0644 465.0 1.9360 100
105 0.0781 4707 1.9655 0.0733 4705 1.9599 0.0691 4703 1.9546 0.0653 470.1 1.9496 105
110 0.0792 4759 1.9790 0.0744 4757 1.9734 0.0701 4755 1.9682 0.0663 4752 1.9632 110
115 0.0803 4811 1.9924 0.0755 480.8 1.9869 0.0711 480.6 1.9816 0.0673 480.4 1.9767 115
120 0.0815 4863 2.0058 0.0765 486.1 2.0002 0.0722 4859 1.9950 0.0682 4857 1.9901 120
125 0.0826 4915 20190 0.0776 491.3 20135 0.0732 4911 2.0083 0.0692 490.9 2.0034 125
130 0.0837 496.8 2.0323 0.0787 496.6 2.0268 0.0742 496.4 2.0216 0.0702 496.3 2.0166 130
135 0.0848 502.1 2.0454 0.0798 502.0 2.0399 0.0752 501.8 2.0347 0.0711 501.6 2.0298 135
140 0.0860 5075 2.0584 0.0808 507.3 2.0530 0.0762 507.2 2.0478 0.0721 507.0 2.0428 140
145 — — — - — — 0.0772 5126 2.0608 0.0731 5124 2.0559 145
500.0 525.0 550.0 575.0

TEMP. (-5.68°C) (~4.20°C) (-2.78°C) (~1.40°C) TEMP.

°C v H s v H s v H s v H s °¢
(0.0401) | (365.1) | (1.6187) | (0.0382) | (365.9) | (1.6182) | (0.0365) | (366.8) | (1.6177) | (0.0349) | (367.5) | (1.6173)

-5 0.0403 3657 1.6209 — — — — — — — — — -5
0 0.0413 3700 1.6370 0.0391 369.6 1.6318 0.0371 369.2 1.6267 0.0352 368.8 16218 0
5 0.0424 3744 1.6528 0.0401 3740 1.6477 0.0380 3736 1.6428 0.0361 3732 1.6379 5
10 0.0434 3789 1.6687 0.0411 3785 1.6636 0.0390 3781 1.6586 0.0371 3717 1.6539 10
15 0.0445 3833 1.6843 0.0421 3829 1.6792 0.0400 3826 1.6743 0.0380 3822 1.6696 15
20 0.0455 3878 1.6997 0.0431 387.4 1.6947 0.0409 3871 1.6899 0.0389 386.7 1.6853 20
2% 0.0465 3923 1.7150 0.0441 3920 1.7101 0.0419 3916 1.7053 0.0398 391.3 1.7007 25
30 0.0475 396.9 1.7302 0.0450 396.6 1.7253 0.0428 396.2 1.7206 0.0407 3959 1.7160 30
35 0.0485 401.5 1.7453 0.0460 401.2 1.7404 0.0437 4009 1.7357 0.0416 4005 1.7312 35
40 0.0495 406.1 1.7602 0.0470 4058 1.7554 0.0446 405.5 1.7507 0.0425 . 4052 1.7462 40
45 0.0505 4108 1.7750 0.0479 4105 1.7702 0.0455 410.2 1.7656 0.0434 409.9 1.7611 45
50 0.0515 4155 1.7897 0.0488 4152 1.7849 0.0465 4149 1.7803 0.0443 4146 1.7759 50
55 0.0524 4203 1.8043 0.0498 4200 1.7995 0.0473 4197 1.7950 0.0451 4194 1.7906 55
60 0.0534 4251 1.8188 0.0507 4248 1.8141 0.0482 4245 1.8085 0.0460 4242 1.8052 60
65 0.0544 4299 1.8332 0.0516 4296 1.8285 0.0491 4294 1.8240 0.0468 4291 1.8196 85
70 0.0553 4348 1.8475 0.0525 4345 1.8428 0.0500 4342 1.8383 0.0477 4340 1.8340 70
75 0.0563 4397 1.8616 0.0535 439.4 1.8570 0.0509 4392 1.8525 0.0485 4389 1.8482 75
80 0.0572 4446 1.8757 0.0544 4444 1.8711 0.0518 4441 1.8666 0.0494 4439 1.8624 80
85 0.0582 4496 1.8897 0.0553 4493 1.8851 0.0526 4491 1.8807 0.0502 4489 1.8764 85
90 0.0591 4546 1.9036 0.0562 454.4 1.8990 0.0535 454.1 1.8946 0.0511 4539 1.8904 90
95 0.0601 459.7 19175 0.0571 459.4 1.9129 0.0544 459.2 1.9085 0.0519 459.0 1.9043 95
100 0.0610 4647 1.9312 0.0580 464.5 1.9266 0.0552 4643 1.9222 0.0527 464.1 1.9180 100
105 0.0619 469.9 1.9443 0.0589 459.7 1.9403 0.0561 469.4 1.9359 0.0535 469.2 1.9317 105
10 0.0629 4750 1.9584 0.0598 4748 1.9539 0.0569 47486 1.9495 0.0544 4744 1.9454 110
15 0.0638 480.2 1.9719 0.0606 480.0 1.9674 0.0578 479.8 1.9630 0.0552 4796 1.9589 15
120 0.0647 4855 1.9853 0.0615 485.3 1.9808 0.0586 4851 1.9765 0.0560 4849 19723 120
125 0.0656 4308 1.9987 0.0624 490.6 1.9941 0.0595 490.4 1.9898 0.0568 490.2 1.9857 125
130 0.0666 496.1 2019 0.0633 4959 2.0074 0.0603 495.7 2.0031 0.0576 4355 1.9930 130
135 0.0675 501.4 2.0251 0.0642 5012 2.0206 0.0612 501.0 2.0163 0.0584 500.9 20122 135
140 0.0684 506.8 2.0382 0.0650 506.6 20337 0.0620 506.4 2.0294 0.0592 506.3 2.0253 140
145 0.0693 5122 2.0512 0.0659 5120 2.0468 0.0628 5119 2.0425 0.0600 5117 2.0384 145
150 — — — 0.0668 5175 2.0597 0.0637 5173 2.0555 0.0608 5171 2.0514 150
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V = Volume in m¥kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA?® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
600.0 625.0 650.0 §75.0
TEMP. (-0.07°0) (1.22°0) (2.47°0) (3.69°C) TEMP.
°¢ v H s v H s v H s v H s o
(0.0335) | (368.3) | (1.6169) | (0.0321) | (369.0) | (1.6165) | (0.0309) [ (369.7) | (1.6161) | (0.0207) | (370.3) | (1.6157)

0 0.0335 368.3 16171 — — — — — — — — — 0

5 0.0344 372.8 16333 0.0328 3724 1.6287 0.0313 3719 1.6243 0.0299 3715 1.6200 5
10 0.0353 3773 1.6493 0.0337 3769 1.6448 0.0322 378.5 1.6404 0.0308 376.1 1.6362 10
19 0.0362 381.8 1.6651 0.0346 381.4 1.6607 0.0330 3810 1.6564 0.0316 3806 1.6522 15
20 0.0371 386.4 1.6808 0.0354 386.0 16764 0.0339 3856 16722 0.0324 3852 1.6680 20
25 0.0380 3909 1.6963 0.0363 3306 1.6919 0.0347 3902 16878 0.0332 3899 1.6837 25
30 0.0389 3955 1.7116 0.0371 3952 1.7073 0.0355 3948 1.7032 0.0340 3945 1.6992 30
35 0.0397 4002 1.7268 0.0380 3939 1.7226 0.0363 3995 1.7185 0.0348 399.2 1.7145 35
40 0.0406 4049 17419 0.0388 4046 17377 0037 4042 1.7336 0.0356 4039 17297 40
45 0.0014 4096 1.7568 0.03% 409.3 1.7527 0.0379 409.0 1.7487 0.0364 4087 1.7447 45
50 0.0423 4143 17716 0.0404 M40 1.7675 0.0387 437 1.7635 0.0371 4134 1.7597 50
55 0.0431 4191 1.7864 00412 4188 1.7823 0.0395 4186 17783 0.0378 4183 17745 55
60 0.0439 42490 1.8009 0.0420 4237 1.7969 0.0403 423.4 1.7929 0.0387 4231 1.7891 60
65 0.0448 4288 18154 0.0428 4286 18114 0.0411 4283 1.8075 0.03%4 4280 1.8037 65
70 0.0456 4337 1.8298 0.0436 4335 1.8258 0.0418 433.2 1.8219 0.0401 4329 1.8181 70
75 0.0464 438.7 1.8441 0.0444 4384 1.8401 0.0426 438.1 1.8362 0.0409 4379 1.8325 75
80 0.0472 4436 1.8582 0.0452 4434 1.8543 0.0433 443.1 1.8504 0.0416 4429 1.8467 80
85 0.0480 4486 1.8723 0.0460 4484 1.8684 0.0441 448.1 1.8646 0.0423 4479 1.8609 85
90 0.0488 453.7 1.8863 0.0467 4534 1.8824 0.0448 453.2 1.8786 0.0431 4530 1.8749 90
95 0.0436 458.8 1.9002 0.0475 4585 1.8963 0.0456 458.3 1.8925 0.0438 458.1 1.8888 95

100 0.0504 463.9 1.9140 0.0483 4836 1.9101 0.0463 463.4 1.8063 0.0445 463.2 1.9027 100
105 0.0512 469.0 1.9277 0.0490 468.8 1.8238 0.0471 468.6 1.8201 0.0452 468.4 1.9165 105
110 0.0520 4742 1.9413 0.0498 4740 1.9375 0.0478 473.8 18337 0.0459 4736 1.9301 110
15 0.0528 4794 1.9549 0.0508 4792 1.9510 0.0485 4790 1.9473 0.0466 4788 1.9437 15
120 0.0536 484.7 1.9683 0.0513 4845 1.9645 0.0433 4843 1.9608 0.0473 484.1 1.9572 120
125 0.0543 4300 19817 0.0521 48938 19779 0.0500 4896 1.9742 0.0481 4894 1.9706 125
130 0.0551 4953 1.9950 0.0528 4951 1.9912 0.0507 494.9 1.9875 0.0488 494.7 1.9840 130
135 00559 500.7 2.0082 0.0536 500.5 2.0044 0.0514 500.3 2.0008 0.04% 500.1 19872 135
140 0.0567 506.1 20214 0.0543 505.9 20176 0.0522 505.7 2.0139 0.0501 505.5 2.0104 140
145 0.0574 5115 2.0345 0.0551 5113 2.0307 0.0529 5111 2.0270 0.0508 5110 20235 145
150 0.0582 5170 2.0475 0.0558 516.8 2.0437 0.0536 5166 2.0400 0.0515 516.5 2.0365 150
155 — - — 0.0565 5223 2.0566 0.0543 522.1 2.0530 0.0522 522.0 2.0495 155
700.0 725.0 750.0 800.0
TEMP. (4.87°C) (6.02°C) (7.15°C) (9.:31°0) TEMP.
°¢ v H s v H s v H $ v H s o
(0.0285) | (370.9) | (1.6154) | (0.0276) | (371.6) | (1.6150) [ (0.0267) | (872.1) | (1.6147) [ (0.0250) | (373.2) | (1.6140)

5 0.0287 na 16158 — — — — — — — — — 5
10 0.0295 3756 16321 0.0283 375.2 1.6280 0.0271 374.8 1.6240 0.0251 3739 1.6163 10
15 0.0303 380.2 1.6481 0.0291 3798 16442 0.0279 379.4 1.6403 0.0258 3786 1.6327 15
20 0.0311 3848 1.6640 0.0298 3845 1.6601 0.0287 384.1 1.6563 0.0266 3833 1.6488 20
25 00319 389.5 16797 0.0306 389.1 1.6759 0.0294 388.7 16721 0.0273 3880 1.6648 25
30 0.0327 3942 1.6953 0.0314 393.8 16814 0.0302 393.4 16877 0.0280 392.7 1.6805 30
35 0.0334 398.9 1.7106 0.0321 3985 1.7069 0.0309 398.2 1.7032 0.0287 3975 1.6961 35
40 0.0342 4036 17259 0.0328 403.3 1.7221 0.0316 402.9 1.7185 0.0294 4023 1.7115 40
45 0.0349 4083 17410 0.0336 408.0 17373 0.0323 4077 17337 0.0301 4071 1.7267 45
50 0.0357 M3 1.7558 0.0343 4128 1.7523 0.0330 M25 1.7487 0.0307 119 17418 50
55 0.0364 4180 1.7707 0.0350 4377 1.7671 0.0337 4174 1.7636 00314 4168 1.7568 55
60 0.0371 4228 1.7854 0.0357 4225 1.7819 0.0344 4223 1.7784 0.0321 g 17716 60
65 0.0379 4217 1.8000 0.0365 4215 1.7965 0.0351 4272 1.7930 0.0327 4266 1.7863 65
70 0.0386 4327 1.8145 00372 4324 1.8110 0.0358 432.1 1.8075 0.0334 4316 1.8009 70
75 0.0393 4376 1.8289 0.0378 4374 1.8254 0.0365 4371 1.8219 0.0340 4366 1.8154 75
80 0.0400 4426 1.8431 0.0385 4424 1.8396 0.0371 4421 1.8362 0.0346 a6 1.8297 80
85 0.0407 M17 1.8573 0.0392 4474 1.8538 0.0378 4472 1.8504 0.0353 446.7 1.8440 85
0 0.0414 4527 1.8713 0.0399 4525 1.8679 0.0385 452.3 1.8645 0.0359 4518 1.8581 90
95 0.0421 457.8 1.8853 0.0406 4576 1.8819 0.0391 457.4 1.8785 0.0365 456.9 1.8721 95

100 0.0428 4630 1.8992 0.0413 462.8 1.8958 0.0398 462.5 1.8924 0.0371 462.1 1.8861 100
105 0.0435 468.2 1.9129 0.0419 4679 1.8095 0.0404 467.7 1.8062 0.0378 467.3 1.8999 105
10 0.0442 473.4 1.9266 0.0426 473.1 1.9233 0.0411 4729 1.9200 0.0384 4725 1.9137 10
115 0.0449 4786 1.9402 0.0433 4784 1.9369 0.0417 4782 1.9336 0.03%0 4778 1.9773 115
120 | 00455 | 4839 | 19538 | 00439 | 4837 | 19504 | 00424 | 4835 1971 | 003% | 4831 | 19408 120
125 0.0463 4892 19672 0.0446 4890 1.9638 0.0430 488.8 1.9606 0.0402 488.4 1.9544 125
130 0.0469 4945 1.8805 0.0452 4944 1.9772 0.0437 4942 1.9740 0.0408 4338 1.9678 130
135 0.0476 4999 1.9938 0.0459 4997 1.9905 0.0443 4936 1.9873 0.0414 499.2 1.8811 135
140 0.0483 505.3 2.0070 0.0466 505.2 2.0037 0.0449 505.0 2.0005 0.0420 5046 1.9943 140
145 0.0490 510.8 2.0201 0.0472 5106 20168 0.0456 510.4 20136 0.0426 510.1 2.0075 145
150 0.0496 516.3 2.0331 0.0479 516.1 2.0298 0.0462 5159 2.0267 0.0432 5156 2.0206 150
155 0.0503 521.8 2.0461 0.0485 5218 20428 0.0468 5215 2.039% 0.0438 521.1 2.0336 155
160 — — — 0.0491 5212 2.0557 0.0474 527.0 2.0525 0.0444 526.7 2.0465 160
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V = Volume in m3kg

H = Enthalpy in kd/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJd/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
850.0 900.0 950.0 1000.0
: 34 15.24°C 17.06°C
CEMP. (11.37°C) (13.34°C) ( ) ( ) TEMP.
o v H s v H s v H S v H s )
(0.0238) | (3743) | (16134) | (0.0221) | (375.2) | (1.6128) | (0.0209) | (376.1) | (1.6122) | (0.0198) | (377.0) | (1.6116)
15 0.0240 KIIN) 16254 00223 376.8 1.6183 — — — — — — 15
20 0.0247 3824 1.6417 0.0230 3816 1.6348 0.0215 380.8 1.6281 0.0201 3799 1.6215 20
25 0.0254 387.2 1.6578 0.0237 386.4 1.6510 0.0222 385.6 1.6444 0.0208 384.8 1.6380 25
30 0.0261 3920 1.6736 0.0243 391.2 1.6670 0.0228 3904 1.6605 00214 389.6 1.6543 30
35 0.0267 396.8 1.6893 0.0250 396.0 1.6828 00234 395.3 1.6764 0.0220 3945 1.6703 35
40 0.0274 4016 1.7048 0.0256 400.9 1.6984 0.0240 400.2 1.6921 0.0226 3995 1.6861 40
45 0.0280 406.4 1.7201 0.0263 405.7 1.7138 0.0246 405.1 1.7077 0.0232 404.4 1.7017 45
50 0.0287 4113 1.7353 0.0269 4106 1.7290 0.0252 4100 1.7230 0.0238 409.3 1.7172 50
55 0.0293 416.2 1.7503 0.0275 4156 1.7441 0.0258 4149 1.7382 0.0243 4143 17324 55
60 0.0300 an 1.7652 0.0281 4205 1.7591 0.0264 4199 1.7532 0.0249 4193 1.7475 60
65 0.0306 426.0 1.7800 0.0287 4255 1.7739 00270 4249 1.7681 0.0255 4243 1.7625 65
70 0.0312 4310 1.7946 0.0293 430.5 1.7886 0.0276 4299 1.7828 0.0260 4294 1.7773 70
75 00318 436.0 1.8091 0.0299 4355 1.8032 0.0281 4350 1.7975 0.0265 434.4 1.7920 75
80 0.0324 441 1.8235 0.0304 4406 18176 0.0287 4401 1.8120 0.0271 4395 1.8065 80
85 0.0330 446.2 1.8378 0.0310 4457 1.8319 0.0292 4452 1.8263 0.0276 4447 1.8210 85
90 0.0336 4513 1.8520 0.0316 450.8 1.8462 0.0298 450.3 1.8406 0.0281 4438 1.8353 90
95 0.0342 456.4 1.8661 0.0322 456.0 1.8603 0.0303 4555 1.8548 0.0287 455.0 1.8495 35
100 0.0348 4616 1.8800 0.0327 461.2 1.8743 0.0309 460.7 1.8688 0.0292 460.2 1.8635 100
105 0.0354 466.8 1.8939 0.0333 466.4 1.8882 0.0314 4659 1.8828 0.0297 4655 1.8775 105
110 0.0360 4721 1.9077 0.0338 4716 1.9020 0.0319 4712 1.8966 0.0302 4708 1.8914 110
115 0.0366 4714 1.9214 0.0344 476.9 1.9157 0.0325 4765 1.9104 0.0307 476.1 1.9052 115
120 0.0371 4827 1.9350 0.0349 482.3 1.9294 0.0330 4818 1.9240 0.0312 481.4 1.9189 120
125 0.0377 488.0 1.9485 0.0355 4876 1.9429 0.0335 4872 1.9376 0.0317 486.8 1.9325 125
130 0.0383 493.4 1.9619 0.0360 493.0 1.9564 0.0340 4926 1.9511 0.0322 4922 1.9460 130
135 0.0388 498.8 1.9753 0.0366 498.4 1.9697 0.0345 498.0 1.9644 0.0327 497.7 1.9594 135
140 0.0394 504.2 1.9885 0.0371 503.9 1.9830 0.0351 5035 1.9777 0.0332 503.1 19727 140
145 0.0400 509.7 20017 0.0376 5094 1.9962 0.0356 5039.0 1.9910 0.0337 508.6 1.9860 145
150 0.0405 515.2 2.0148 0.0382 514.9 2.0093 0.0361 5145 2.0041 0.0342 5142 1.9991 150
155 0.0411 520.8 20278 0.0387 520.4 20224 0.0366 520.1 20172 0.0347 519.7 20122 155
160 0.0417 526.3 2.0407 0.0392 526.0 2.0353 0.037 525.7 2.0301 0.0351 525.3 20252 160
165 0.0422 5319 2.0536 0.0398 5316 2.0482 0.0376 5313 2.0430 0.0356 5310 2.0381 165
170 = = = = = - 0.0381 536.9 20559 | 0.0361 5366 | 20510 170
1100.0 1200.0 1300.0 1400.0
TEMP. (20.50°C) (23.71°C) (26.73°C) (29.59°C) TEMP.
o v H s v H 8 v H s v H s o
(0.0178) | (378.5) | (1.6105) | (0.0162) | (379.9) | (1.6093) | (0.0148) | (381.0) | (1.6080) | (0.0136) | (382.1) | (1.6067)
25 0.0184 3830 1.6257 0.0164 3812 16137 — — — — — — 25
30 0.0190 388.0 16422 0.0170 386.3 1.6306 0.0152 3845 1.6193 0.0137 3825 1.6082 30
35 0.0196 3930 1.6585 0.0175 3914 1.6473 0.0158 389.7 1.6364 0.0142 3879 1.6257 35
40 0.0201 398.0 1.6746 0.0181 396.4 1.6636 0.0163 3948 1.6530 0.0148 393.2 1.6427 40
45 0.0207 403.0 16904 0.0186 4015 1.6797 0.0168 400.0 1.6694 0.0153 398.4 1.6594 45
50 0.0212 408.0 1.7061 0.0191 406.6 1.6955 00173 405.2 1.6855 0.0157 403.7 1.6757 50
55 0.0218 4130 1.7215 0.0196 4117 1.7112 00178 4103 1.7013 0.0162 408.9 16918 55
60 0.0223 4181 1.7367 0.0201 416.8 1.7266 00183 4155 1.7169 0.0167 4141 17076 60
65 0.0228 4231 1.7518 0.0206 4219 1.7418 0.0187 4207 1.7323 00171 4184 1.7232 65
70 0.0233 4282 1.7668 0.0211 4270 1.7569 0.0192 4258 1.7476 0.0176 4246 1.7386 70
75 0.0238 4333 1.7816 0.0216 4322 1.7718 0.0196 4311 1.7626 0.0180 4299 1.7539 75
80 0.0243 4385 1.7962 0.0220 4374 1.7866 0.0201 436.3 1.7775 0.0184 4352 1.7689 80
85 0.0248 4438 1.8108 0.0225 4426 1.8012 0.0205 4415 1.7923 0.0188 4404 1.7838 85
Q 0.0253 4488 1.8252 0.0230 4478 1.8157 0.0210 4468 1.8069 0.0193 445.7 1.7985 90
95 0.0258 4541 1.8395 0.0234 453.1 1.8301 0.0214 4521 18214 0.0197 4511 1.8130 35
100 0.0263 459.3 1.8536 0.0239 458.4 1.8444 0.0218 457.4 1.8357 0.0201 456.4 1.8275 100
106 0.0268 464.6 1.8677 0.0243 4637 1.8585 0.0222 4627 1.8499 0.0205 461.8 1.8418 105
10 0.0272 469.9 1.8816 0.0248 469.0 1.8725 0.0227 468.1 1.8640 0.0209 4672 1.8560 110
115 0.0277 4752 1.8955 0.0252 4744 1.8865 0.0231 4735 1.8780 0.0212 4726 1.8700 15
120 0.0282 4806 1.9092 0.0256 479.8 1.9003 0.0235 4789 1.8919 0.0216 4781 1.8840 120
125 0.0286 486.0 1.9229 0.0261 4852 1.9140 0.0239 484.4 1.9057 0.0220 4835 1.8978 125
130 0.0291 4914 1.9364 0.0265 490.6 1.9276 0.0243 4899 1.9193 0.0224 489.0 1.9116 130
135 0.0295 496.9 1.9499 0.0269 496.1 1.9411 0.0247 4954 1.9329 0.0228 4946 1.9252 135
140 00300 | 5024 | 19633 | 00273 5016 | 19545 00251 | 5009 19864 | 00231 500.1 19387 140
145 0.0305 507.9 1.9766 0.0278 507.2 1.9679 0.0255 506.5 1.9538 0.0235 505.7 1.9522 145
150 0.0309 5135 1.9898 0.0282 512.8 1.9811 0.0259 5120 1.9731 0.0239 511.3 1.9655 150
155 0.0313 519.1 2.0029 0.0286 5184 1.9943 0.0262 5177 1.9863 0.0242 517.0 1.9788 155
160 0.0318 524.7 20159 0.0290 524.0 2.0074 0.0266 5233 1.9994 0.0246 5226 1.9919 160
165 0.0322 530.3 2.0289 0.0294 529.7 2.0204 0.0270 529.0 20124 0.0250 528.3 2.0050 165
170 0.0327 536.0 2.0418 0.0298 5353 20333 0.0274 5347 2.0254 0.0253 5341 2.0180 170
175 0.0331 541.7 2.0546 0.0302 5411 2.0461 0.0278 5404 2.0382 0.0257 539.8 2.0309 175
180 — — — - — — 0.0282 546.2 2.0510 0.0260 5456 20437 180
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V = Volume in m3/kg

H = Enthalpy in kJ/kg

TABLE 2 (continued)
SUVA® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
1500.0 1600.0 1700.0 1800.0
TEMP. (32.28°C) (34.86°C) (37.31°0) (39.66°C) TEMP.
°C v H s v H s v H S v H s °C
(0.0126) | (383.0) | (1.6054) | (0.0117) | (383.8) | (1.6039) | (0.0100) | (384.4) | (1.6024) | (0.0101) | (385.0) | (1.6008)
35 00128 | 3s0 | 16151 | 00117 339 | 1604 — — — — — — %
40 00134 | 3914 | 16326 | 00122 3895 | 16225 oo | 3875 16124 | 00102 | 3854 | 16021 40
15 00138 | 3%8 | 164% | 00127 3950 | 16400 00116 | 3832 16304 | 00107 | 3913 | 16208 a5
50 00144 | 4021 | 18663 | 00132 405 | 16570 00121 | 38 16479 | 0011 | 3970 | 16388 50
55 00148 | 4074 | 16826 | 00136 4059 | 16737 00126 | 4043 16643 | 00116 | 4027 | 16562 55
80 00153 | 4128 | 16987 | 00141 M13 | 16900 00130 | 4098 16815 | 00120 | 4083 | 16731 60
£ 00157 | 4181 | 17145 | 00145 4167 | 17060 00134 | 4153 16078 | 00124 | 4139 | 18897 8
70 00161 | 4234 | 17301 | 00149 221 | 17218 00138 | 4208 1718 | 0018 | 434 | 17059 70
75 00166 | 4287 | 17455 | 00153 4215 | 17374 00142 | 4262 17295 | 00132 | 4.8 | 17219 75
80 00170 | 430 | 17606 | 00157 4328 | 17527 00146 | 4316 17450 | o006 | 4304 | 1737 80
8 00174 | 4393 | 177% | 00161 4382 | 17678 00143 | 4371 17603 | 00133 | 439 | 1750 8
90 00178 | 4847 | 17905 | 00165 4436 | 17828 00153 | 4425 1775 | 00143 | 414 | 17682 90
% 00182 | 4501 | 18051 | 00168 430 | 17976 00157 | 4480 17903 | 00M6 | 4469 | 1783 %
100 00185 | 4s54 | 18197 | 00172 a4 | 1812 00160 | 4534 18051 | 00150 | 4524 | 17981 100
105 00183 | 4608 | 18341 | 00176 4599 | 18267 00164 | 4589 181 | 00153 | 4579 | 18128 105
110 00193 | 4663 | 18483 | 00179 4653 | 1881 00167 | 4844 18341 | 005 | 4635 | 18274 110
115 00197 | 4717 | 1865 | 00183 4708 | 18553 00171 | 4639 18484 | 00180 | 4690 | 18418 115
120 00200 | 4772 | 18765 | 0018 4763 | 18694 00174 | 4755 18626 | 00163 | 47456 | 18560 120
125 00204 | 4827 | 18904 | 00190 1819 | 1883 00177 | 4810 16766 | 00166 | 4802 | 18702 125
130 00208 | 4882 | 19042 | 00193 474 | 18972 00181 | 4866 18905 | 00169 | 4858 | 18842 130
135 00211 | 438 | 18179 | 0019 480 | 19110 00184 | 4922 19040 | 00172 | 4914 | 18980 135
140 00215 | 4994 | 18315 | 00200 4986 | 1.9246 00187 | 4978 19187 | 00176 | 4971 | 19118 140
145 00218 | 5050 | 18450 | 00203 5042 | 19382 00190 | 5035 19317 | 00179 | 027 | 19254 145
150 00222 | 5106 | 19584 | 00207 5099 | 19516 00193 | 5092 19451 | 00182 | 5084 | 19390 150
155 00225 | 5183 | 19717 | 00210 5156 | 19649 00197 | 5149 19585 | 00185 | 5141 | 19524 155
160 00229 | 520 | 19849 [ 00213 5213 | 1978 00200 | 5206 19718 | 00188 | 5199 | 19658 160
185 00232 | 5277 | 19980 | 0.0216 5270 | 19913 00203 | 5263 19850 | 00191 | 5257 | 19790 165
170 00235 | 54 | 20110 | 00220 5328 | 20044 00206 | 5321 19981 | 00183 | 5315 | 19922 170
175 00239 | 5392 | 20239 | 00223 585 | 20174 00209 | 5379 20m2 | o001 | 5373 | 20082 175
180 00242 | 5450 | 20368 | 00226 5444 | 20303 00212 | 5437 20041 | 0D1® | 531 | 20182 180
185 00245 | 5508 | 204% | 00229 5502 | 20431 00215 | 5498 20069 | 0022 | 5490 | 20311 185
19 — — — — — — 00218 | 555 20097 | 00205 | 543 | 20438 190
1900.0 2000.0 2200.0 2400.0
TEMP. (41.91°C) (44.08°C) (48.17°C) (52.00°C) TEMP.
°C v H $ v H s v H S v H $ °C
(0.0095) | (385.4) | (1.5001) | (0.0089) | (385.7) | (1.5972) | (0.0078) | (386.1) | (1.5931) [ (0.0069) | (386.0) | (1.5884)

a5 00088 | 3892 | 16110 | 00090 3869 | 16009 - — — — - - 15
50 00103 | 3951 | 1629 | 00095 3931 | 16203 00080 | 3886 16009 — — — 50
55 00107 | 4010 | 18475 | 00099 3991 | 16388 00085 | 3%51 16210 | 00073 | 3%04 | 16019 55
60 00111 | 4087 | 18643 | 00103 4050 | 116566 00083 | 4014 16400 | 00077 | 3973 | 16227 60
65 00115 | 4124 | 18817 | 00107 4108 | 16738 00083 | 4075 16581 | 00081 | 4033 | 16422 65
70 00119 | 4180 | 16982 | 0.0111 4165 | 16906 00087 | 4135 16757 | 00085 | 4102 | 16607 70
75 00123 | 4236 | 17148 | 00115 4222 | 17071 00101 | 4194 16927 | 00083 | 4163 | 16785 75
80 00127 | @91 | 17303 | 00119 1219 | 17232 00104 | 4252 17093 | 000%2 | 4223 | 16957 8
8 00130 | 4347 | 17459 | 0012 435 | 1739 00108 | 4310 1725 | 00095 | 4283 | 17124 8
90 0014 | 43 | 17613 | 0015 4391 | 17545 0011 | 4367 17414 | 00089 | 4342 | 17288 %0
% 00137 | 4458 | 17765 | 00129 4447 | 17699 0oM4 | 4424 17571 | 00102 | 4401 | 17448 %
100 0010 | 4514 | 17915 | 00132 4503 | 17850 0017 | 4481 17725 | 00105 | 4459 | 17605 100
105 00144 | 4569 | 18063 | 0.0135 4559 | 17999 00120 | 4538 17877 | 00108 | 4517 | 17760 105
110 00147 | ag25 | 18209 | 00138 4615 | 18146 00123 | 4595 18026 | 0011 | 4575 | 17912 110
115 00150 | 4881 | 18354 | 00141 4671 | 18292 00126 | 4652 18174 | 00114 | 4633 | 1802 115
120 00153 | 4737 | 18497 | 00144 728 | 18437 00129 | 4709 18320 | 00M6 | 4891 | 18210 120
125 00156 | 4793 | 18839 | 00147 4784 | 18579 00132 | 4767 18465 | 00119 | 4748 | 18357 125
130 00158 | 4849 | 18780 | 00150 4841 | 18721 00135 | 4824 18608 | 0012 | 4807 | 18502 130
135 00182 | 4906 | 1890 | 0018 4838 | 1.8861 00137 | 4881 16750 | 00124 | 4855 | 18845 135
140 00165 | 4963 | 19058 | 00156 4955 | 1.9000 00140 | 4339 18830 | 00127 | 4923 | 1878 140
145 00168 | 5020 | 19195 | 00159 5012 | 19137 00143 | 4997 19029 | 00129 | 4981 | 18326 145
150 o071 | s77 | 19331 | 0082 5069 | 19274 00145 | 5055 19166 | 00132 | 5039 | 19065 150
155 00174 | 5134 | 196 | 00164 5127 | 19409 00148 | 5113 19303 | 0014 | 5098 | 1923 155
160 00177 | 5192 | 19600 | 00187 5185 | 19544 00150 | 5171 19438 | 0016 | 557 | 1939 160
185 00180 | 5%0 | 19732 | 00170 5243 | 1977 00153 | 5229 19572 | 00133 | 5216 | 18475 165
170 00182 | 5308 | 1984 | 00173 5301 | 19809 00155 | 52838 19706 | 0041 | 5275 | 193609 170
175 00185 | 536 | 1995 | 00175 5360 | 19941 00158 | 5347 19838 | 00144 | 534 | 19742 175
180 00188 | 5425 | 20125 | 00178 5419 | 20071 00160 | 5408 19%9 | 00146 | 5334 | 19874 180
185 00191 | 5484 | 2025 | 00181 5478 | 20001 00163 | 5465 | 2009 | 00148 | 5453 | 20005 185
190 00194 | 543 | 20383 | 00183 5537 | 20329 00165 | 5525 20229 | 0015 | 5513 | 2013 190
195 0019 | 5602 | 20510 | 00186 5596 | 20457 00168 | 5585 20357 | 00183 | 5573 | 2.0264 195
200 - - - - - - 00170 | 5645 20080 | 00155 | 5633 | 2.0 200
205 Z — — - - — — — — | oo57 | 5684 | 20519 205
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V = Volume in m3/kg

H = Enthalpy in kJd/kg

TABLE 2 {continued)
SUVA?® HP62 Superheated Vapor—Constant Pressure Tables

S = Entropy in kJ/(kg) (K)

(Saturation Properties in parentheses)

ABSOLUTE PRESSURE, kPa
2600.0 2800.0 3000.0 3200.0
TEMP. (55.59°C) (58.98°C) (62.19°C) (65.24°C) TENP.
°¢ v H s v H s v H s v H s °C
(0.0062) | (385.6) | (1.5820) | (0.0055) | (384.6) | (1.5765) | (0.0049) | (383.0) | (1.5687) [ (0.0043) | (380.7) | (1.5591)

60 0.0066 3926 1.6041 0.0056 386.5 1.5823 — — — — — — 60

65 0.0071 3998 1.6256 0.0061 395.0 1.6074 0.0052 389.0 1.5863 — — — 65

70 0.0075 406.5 1.6454 0.0066 402.4 1.6294 0.0057 3977 1.6120 0.0049 3919 1.5919 70

75 0.0079 4130 1.6642 0.0070 4094 1.6496 0.0062 4054 1.6342 0.0054 400.8 16177 75

80 0.0082 4193 1.6822 0.0073 416.1 1.6685 0.0065 4125 1.6546 0.0058 408.6 1.6400 80

85 0.0086 4255 1.6995 0.0077 4225 1.6867 0.0069 4193 16737 0.0062 4159 1.6605 85

90 0.0089 4318 1.7164 0.0080 4288 1.7042 0.0072 4259 1.6920 0.0065 4228 1.6797 90

95 0.0092 4376 17329 0.0083 435.0 172N 0.0075 4323 1.7095 0.0068 4295 1.6979 g5
100 0.0095 4436 1.7489 0.0086 a1 1.7377 0.0078 4386 1.7265 0.0071 436.0 1.7155 100
105 0.0097 4485 17647 0.0088 472 1.7538 0.0081 4448 1.7431 0.0074 4424 1.7326 105
110 0.0100 4554 1.7802 0.0091 4532 1.7696 0.0083 4510 1.7593 0.0076 448.7 1.7491 10
115 0.0103 4613 1.7955 0.0094 4592 1.7852 0.0086 457.1 1.7751 0.0079 4549 1.7653 15
120 0.0105 467.1 1.8105 0.0096 465.2 1.8004 0.0088 4632 1.7907 0.0081 4611 1.7812 120
125 0.0108 4730 1.8254 0.0093 a1 1.8195 0.0090 469.2 1.8060 0.0083 4673 1.7967 125
130 0.0110 4789 1.8400 0.0101 4771 1.8303 0.0093 4753 1.8210 0.0086 4734 1.8120 130
135 0.0113 484.8 1.8545 0.0103 483.0 1.8450 0.0095 4813 1.8358 0.0088 4795 1.8270 135
140 0.0115 4306 1.8688 0.0106 489.0 1.8595 0.0097 4873 1.8505 0.0090 4856 1.8418 140
145 0.0118 496.5 1.8830 0.0108 4349 1.8738 0.0099 4933 1.8650 0.0092 4917 1.8565 145
150 0.0120 502.4 1.8970 0.0110 500.9 1.8879 0.0102 4993 1.8792 0.0094 4977 1.8709 150
155 0.0122 508.3 1.9109 0.0112 506.8 1.9019 0.0104 5053 1.8934 0.0096 503.8 1.8852 155
160 0.0125 5142 1.9246 0.0115 512.8 1.9158 0.0106 5114 1.9074 0.0098 509.9 1.8993 160
165 0.0127 520.2 1.9383 0.0117 5188 1.9295 0.0108 5174 1.9212 0.0100 516.0 1.9132 165
170 0.0129 526.1 1.9518 0.019 5248 1.9431 0.0110 5234 1.9348 0.0102 5221 1.9271 170
175 0.0131 5321 1.9652 0.0121 5308 1.9566 0.0112 5295 1.9485 0.0104 528.2 1.9407 175
180 0.0134 538.1 1.9784 0.0123 536.8 1.9700 00114 5355 1.9619 0.0106 5343 1.9543 180
185 0.0136 5441 1.9916 0.0125 5429 1.9832 0.0116 5416 1.9753 0.0108 540.4 1.9677 185
190 0.0138 550.1 2.0047 0.0127 5489 1.9964 0.0118 5477 1.9885 0.0110 546.5 1.9810 190
195 0.0140 556.2 20177 0.0129 555.0 2.0094 0.0120 553.8 2.0016 0.0111 552.7 1.9942 195
200 0.0142 562.2 2.0305 0.0131 561.1 2.0224 0.0122 559.9 2.0146 0.0113 558.8 2.0073 200
205 0.0144 568.3 2.0433 0.0133 567.2 2.0352 0.0123 566.1 2.0276 0.0115 565.0 2.0203 205
210 0.0146 5744 2.0560 0.0135 5733 2.0480 0.0125 572.2 2.0404 0.0117 5712 2.0331 210
215 — — — — — — 0.0127 578.4 2.0531 0.0119 577.4 2.0459 215
220 — — — — — — — — — 0.0120 583.6 2.0586 220

3400.0 3600.0
TEMP. (68.14°C) (70.92°C) TEMP.
°C v H s v H 5 °C
(0.0037) | (377.1) | (1.5463) | (0.0031) | (371.0) | (1.5263)

70 0.0041 3837 1.5656 — — — 70

75 0.0047 3953 1.5990 0.0040 3881 1.5760 75

80 0.0052 404.2 16244 0.0046 399.1 1.6072 80

85 0.0056 421 1.6467 0.0050 408.0 1.632%1 85

90 0.0059 4195 1.6671 0.0053 4159 1.6542 90

95 0.0062 4265 1.6863 0.0056 4233 1.6744 95
100 0.0065 4333 1.7045 0.0059 4304 1.6935 100
105 0.0068 4399 1.7221 0.0062 437.2 17117 105
110 0.0070 446.3 1.7391 0.0065 4439 1.7292 10
15 0.0072 452.7 1.7557 0.0067 4504 1.7462 115
120 0.0075 459.0 1.7719 0.0069 456.9 1.7627 120
125 0.0077 4653 1.7877 0.0072 463.3 1.7789 125
130 0.0079 4715 1.8032 0.0074 4696 1.7946 130
135 0.0081 4771 1.8185 0.0076 4759 1.8101 135
140 0.0084 4839 1.8335 0.0078 4821 1.8253 140
145 0.0086 490.0 1.8483 0.0080 488.3 1.8403 145
150 0.0088 496.2 1.8629 0.0082 4946 1.8551 150
155 0.0090 502.3 1.8773 0.0084 500.8 1.8696 155
160 0.0091 508.4 1.8915 0.0085 506.9 1.8840 160
165 0.0093 514.6 1.9056 0.0087 513.1 1.8982 165
170 0.0095 5207 1.9195 0.0089 5193 19122 170
175 0.0097 526.8 1.9333 0.0091 5255 1.9261 175
180 0.0099 533.0 1.9469 0.0093 531.7 1.9399 180
185 0.0101 539.1 1.9604 0.0094 537.9 1.9535 185
190 0.0102 5453 1.9738 0.0096 544.1 1.9669 190
195 0.0104 5515 1.9871 0.0098 550.3 1.9803 195
200 0.0106 557.7 2.0003 0.0099 556.5 1.8935 200
205 0.0108 5639 2.0133 0.0101 562.8 2.0066 205
210 0.0109 5701 2.0262 0.0103 568.0 2.0196 210
215 0.0111 576.3 2.0391 0.0104 575.3 2.0325 215
220 0.0113 582.6 2.0518 0.0106 5816 2.0453 220
225 — — —_ 0.0107 587.8 2.0580 225
230 - — — — — — 230

16
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‘or General Informa

DuPont Fluorochemicals
Wilmington, DE 19898
(800) 235-SUVA

In Delaware: (302) 995-2150

For Technical Information:

Fluorochemicals Laboratory

Wilmington, DE 19880-0711
(800) 582-5606

In Delaware: (302) 999-3129
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Europe

DuPont de Nemours
International S.A.

2 Chemin du Pavillon

P.O. Box 50

CH-1218 Le Grand-Saconnex
Geneva, Switzerland
41-22-717-5111

Canada

DuPont Canada, Inc.

P.O. Box 2200, Streetsville
Mississauga, Ontario
Canada

L5M 2H3

(905) 821-3300

Mexico

DuPont, S.A. de C.V.
Homero 206

Col. Chapultepec Morales
C.P 11570 Mexico, D.F.
. 52-5-722-1000

South America

DuPont do Brasil S.A.
Alameda Itapecuru, 506
Alphaville 06400 Barueri
Sdo Paulo, Brazil
55-11-421-8509

DuPont Argentina S.A.
Casilla Correo 1888

Correo Central

1000 Buenos Aires, Argentina
54-1-311-8167

Pacific

DuPont Australia

P.O. Box 930

North Sydney, NSW 2060
Australia

61-2-923-6165

Japan

Mitsui DuPont Fluorochemicals
Co., Ltd.

Mitsui Seimei Bldg.

2-3, 1-Chome Ohtemachi

Chiyoda-Ku, Tokyo 100 Japan

81-3-3216-8451

Asia

DuPont Taiwan
P.O. Box 81-777
Taipei, Taiwan
886-2-514-4400

Du Pont Asia Pacific Limited
P.O. Box TST 98851

Tsim Sha Tsui

Kowloon, Hong Kong
852-734-5345

DuPont Thailand

P.O. Box 2398

Bangkok 10501, Thailand
66-2-238-4361

Du Pont China Ltd.

Rm. 1704, Union Bldg.

100 Yenan Rd. East
Shanghai, PR China 200 002
Phone: 86-21-328-3738
Telex: 33448 DCLSH CN
Fax: 86-21-320-2304

DuPont Far East Inc.

P.O. Box 12396

50776 Kuala Lumpur, Malaysia
Phone: 60-3-232-3522

Telex: (784) 30391 DUFEM
Fax: 60-3-238-7250

DuPont Korea Ltd.
C.P.O. Box 5972
Seoul, Korea
82-2-721-5114

DuPont Singapore Pte. Ltd.
1 Maritime Square #07 01
World Trade Centre
Singapore 0409
65-273-2244

DuPont Far East, Philippines
5th Floor, Solid Bank Bldg.
777 Paseo de Roxas

Makati, Metro Manila
Philippines

63-2-818-9911

DuPont Far East Inc.
7A Murray’s Gate Road
Alwarpet

Madras, 600 018, India
91-44-454-029

DuPont Far East Inc.—Pakistan
9 Khayaban-E-Shaheen
Defence Phase 5

Karachi, Pakistan
92-21-533-350

DuPont Far East Inc.
P.O. Box 2553/Jkt
Jakarta 10001, Indonesia
62-21-517-800

The information contained herein is based on technical data and tests that we believe to be reliable and is intended for use by persons having technical skill,
at their own discretion and risk. Because conditions of use are outside of DuPont control, we can assume no liability for results obtained or damages incurred
through the application of the data presented.
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Physical Property Data for

Suva® HP80, Suva® HP81, Suva® 408A, Suva® HP62, Suva® 507, and Freon® 502

Property Suva® HP80 Suva® HP81 Suva® 408A Suva® HP62 Suva® 507 Freon"® 502
Refrigerant Number R-402A R-402B R-408A R-404A R-507 R-502
Replaces " R-502 R-502 R-502 R-502, R-22 R-502, R-22 NIA
Chemical Formula/ Composition R22/R125/R290 | R22/R125/R290 | R22/R125/R143a | R125/R143a/lR134a| R125/R143a R22/R115
38/60/12 W% 60/38/2 wt% 47/7/46 wt% 44/52/4 wt% 50/50 wt% 48.8/51.2 wt%
CAS Number R22:75-45-6 R22:75-45-6 R22:75-45-6 R125:354-33-6 R125:354-33-6 | R22:75-45-6
R125:354-336 | R125:354-33-6 | R125:354-33-6 R1432:420-46-2 | R143a:420-46-2 | R115:76-15-3
R290:74-98-6 R290:74-98-6 | R143a2:420-46-2 R134a:811-97-2
Molecular Weight 101.55 94.1 87 97.6 98.9 111.64
Boiling Point at 1 atm, °F (°C) -56.5 -53.2 -46.3 -51.6 -52.1 -49.8
(-49.2) (-47.49) (-43.9) (-46.5) (-46.7) (-45.4)
Liquid Density at 77°F (25°C), I’ (kglm}) 71.86 7214 66.17 65.45 65.36 75.95
(1151) (1156) (1060) (1048) (1047) (1217)
Vapor Pressure of Satd. Liquid at 194 181.9 168.4 182 187 168.6
77°F (25°C), psia (kPa) (1337 (1254) (1161) (1255) (1287) (1162)
Heat Capacity of Liquid at 77°F (25°C), 0.328 0.32 N/A 0.367 N/A 0.293
Btuflb °F (kJ/kgK) (1.37) (1.34) (1.54) (1.23)
Heat Capacity of Vapor at 1 atm at 0.181 0173 N/A 0.207 N/A 0.164
17°F (25°C), Btu/lb °F (kJ/kgK) (0.758) (0.724) (0.867) (0.687)
Thermal Conductivity of Liquid at 0.04 0.0425 N/A 0.0394 N/A 0.0373
77°F (25°C), Btu/hrft °F (W/mK) (0.0691) {0.0735) (0.0683) (0.0642)
Thermal Conductivity of Vapor at 0.00732 0.00696 N/A 0.00778 N/A 0.0067
1 atm (101.3 kPa), Bw/hrft’F (W/mK) (0.01266) (0.01205) (0.01346) (0.0115)
Critical Temperature, °F (°C) 167.9 180.7 182.3 161.7 159.6 179.9
(75.5) (82.6) (83.5) (72.1) {70.9) (82.2)
Critical Pressure, psia (kPa) 599.7 644.8 629.5 541.2 550 591
{4135) (4445) (4340) (3732) (3794) (4075)
AELITLY, 8- or 12-hr TWA, ppm 1,000 1,000 1,000 1,000 1,000 1,000
ODP, CFC-12=1 0.02 0.03 0.026 0 0 0.307
GWP, CO2=1 2,250 1,964 2,649 3,260 3,300 5,494
ASHRAE Safety Classification Al/A1 AVA1 Al/A1 Al/A1 A1/A1 AR
Refrigerant Cylinder Color, PMS Code 461 385 248 021 326 251
Refrigerant Number R-402A R-4028 R-408A R-404A R-507 R-502
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ART-29

Suva HP62 Refrigerant—A Comparison with
HCFC-22 Refrigerant for New Equipment

Introduction

Suva HP62 refrigerant is a member of the family of
Suva refrigerant alternatives to CFCs. When com-
pared to HCFC-22, Suva HP62 offers superior
properties for both low temperature and medium
temperature refrigeration applications. Suva HP62
replaces and maintains many of the favorable proper-
ties of CFC-based R-502, the product it is designed
to replace.

Like all Suva refrigerants, Suva HP62 is nonflam-
mable, noncorrosive, and has a very low level of
toxicity. Its atmospheric boiling point is —46.5°C
(-51.6°F). It has no ozone depletion potential, and a
direct halocarbon global warming potential only one-
fourth that of R-502. The performance of Suva HP62
in refrigeration service combines many of the favor-
able features customers have previously encountered
with R-502 and HCFC-22. For example, capacity is
higher than with HCFC-22, while compressor dis-
charge temperatures are lower than those found with
R-502. In refrigerant-cooled hermetic compressors,
motor cooling is better than will be found using
HCFC-22. '

Suva HP62 has become established as an improved
low temperature refrigerant especially for ice cream
and frozen food display cases, frozen food processing
and storage, transport refrigeration, and industrial
applications. Many field installations are in operation,
and equipment designed or accepted for operation

with Suva HP62 is available from many manufacturers.

Some of the advantages of Suva HP62 over HCFC-22
include:

For low temperature applications (below —17.8°C
[0°F] evaporating temperature)

* Greater capacity for a given compressor
* Higher Btw/W-hr

* Lower compression ratio

* Higher refrigerant flow rate

* Lower discharge temperature

* Lower motor winding temperature

* Lower oil temperature

* Better system stability

* Greater cooling capacity per invested dollar

* More effective when subcooling used

For medium temperature applications (~17.8 to
-1.1°C [0 to 30°F] evaporating temperature)

» Greater capacity for a given compressor

* Lower compression ratio

* Higher refrigerant flow rate

* Lower discharge temperature

* Lower motor winding temperature

* Lower oil temperature

* Better system stability

For high temperature applications (above -1.1°C
[30°F] evaporating temperature)

* Higher refrigerant flow rate

* Lower compression ratio

* Lower discharge temperature

* Lower motor winding temperature

* Lower oil temperature

Refrigerating Properties

The basis for the rapid acceptance of Suva HP62 in
commercial refrigeration applications lies in its
thermodynamic and related properties. Some of the
properties that make Suva HP62 favorable over
R-502 or HCFC-22 are discussed below.

Thermodynamic Properties

Perhaps the greatest difference between Suva HP62
and HCFC-22 is in the heat produced during adiabatic
compression. The more complex molecular structure
in Suva HP62 leads to a greater share of the mechani-
cal energy applied during compression being absorbed
as internal energy and a smaller portion being avail-
able for an increase in the heat content of the gas. The
lower gas discharge temperatures experienced with
Suva HP62 are due in part to this lower heat of
compression.



Inlet Gas Temperature

The temperature of the gas as it enters the compressor
cylinder should be used for locating the specific
volume and heat content in the thermodynamic tables.
These properties are needed to calculate refrigeration
capacity and horsepower.

The inlet gas temperature with Suva HP62 is always
lower than with HCFC-22 for the same system. The
heat capacity of Suva HP62 is higher than that of
HCFC-22. As a result, the heat developed in a com-
pressor is absorbed by Suva HP62 with a lower rise in
temperature. This difference is found with all types of
compressors, but is especially noticeable in hermetic
units where the motor is cooled by the suction gas.

Discharge Temperature

One of the most important properties of Suva HP62 for
commercial refrigeration is its low compressor gas
discharge temperatures. In either theoretical or practi-
cal comparisons, the compressor discharge tempera-
tures seen for Suva HP62 are significantly lower than
for HCFC-22. The differences are greatest at lower
evaporator temperatures.

The lower discharge temperatures experienced with
Suva HP62 translate directly into reduced compressor
wear, better lubricant stability, and less maintenance
problems. Decreases of even a few degrees is impor-
tant. Decomposition of the lubricant circulating with
the refrigerant is reduced. Deposits of varnish or
sludge from decomposition of the lubricant are also
reduced. The danger of discharge valve failure is less.
The pressure drop through valves and lines is reduced,
since the volume of gas is directly related to the
temperature. All of these factors contribute to longer
operating life for the compressor.

Capacity

Table 1 shows calculated comparisons of refrigerant
performance for Suva HP62 versus HCFC-22. Calcu-
lated cycles such as used for the table do not take into
account two factors that favorably affect the behavior
of Suva HP62.

* Compression ratio—The compression ratio of
Suva HP62 is well below that of HCFC-22, and
lower compression ratio means higher volumetric
efficiency.

* Heating of suction gas in the compressor—Effects
of clearance volume and other sources of com-
pressor inefficiency are less for Suva HP62. The
higher weight rate of flow and the higher heat
capacity of Suva HP62 combine to reduce the
temperature rise of the suction gas as it picks up
heat from the compressor body, and in the case of
hermetic compressor, from the compressor motor.
This is true despite the fact that Suva HP62 does a
better job of cooling these parts than HCFC-22.

Both of these factors increase the actual capacity of
Suva HP62 beyond the calculated values. Because the
various factors affecting compressor efficiency are
based on an individual machine design, the extent of
compressor performance improvements will vary with
compressor size and design.

Because of its lower discharge temperature, the use of
Suva HP62 eliminates the need for liquid injection re-
quired in single-stage HCFC-22 compressors operating
at low evaporator temperatures. Liquid injection uses
some cooling capacity to cool the compressor. There-
fore, Suva HP62 provides an additional capacity
improvement in addition to those discussed above.

Additional benefit can be obtained from the use of a
suction-liquid heat exchanger. The suction-liquid heat
exchanger enables most of the cooling capacity
available from superheating of the suction gas to be
retained. Because of the relatively higher mass flow
rates and heat capacity characteristic of Suva HP62,
use of a suction-liquid heat exchanger is an important
factor in realizing all of the potential capacity advan-
tage offered by the new refrigerant.

Table 1
Comparison of Refrigerant Properties

Conditions: 43.3°C (110°F) condensing temperature
5.6°C (10°F) subcooling
18.3°C (65°F) suction temperature
0.7 compressor isentropic efficiency
No clearance volume effect
Based on one ton load

Evaporating Temperature

—40°C (-40°F) -17.8°C (0°F)  4.4°C (40°F)
Suva Suva Suva
R-22 HP62 R-22 HP62 R-22 HP62
Net Refrig. 61.02 3701 6523 4295 6891 4837
Effect, Btu/lb
Comp. 138 1561 494 529 205 207
Displacement,
ft/min
Compression 15.84 1466 6.24 597 290 284
Ratio
Refrig. 328 540 307 466 290 4.14
Circulated,
per Ton, Ib/min
Heat of 56.26 4409 338 2686 17.49 13.95
Compression,
Btu/lb
Horsepower 435 562 244 295 120 1.36
per Ton
Cpmpressor 2044 1384 1398 1005 885 69
Discharge (399.9) (281.2) (283.6) (212.9) (191.3)(156.2)
Temp., °C (°F)

Motor Temperature

In hermetic compressors, the temperature of the motor
windings is an important factor in determining the
operating life of refrigeration equipment. Measured



comparisons of motor temperatures with Suva HP62
and HCFC-22 show significantly lower temperatures
with Suva HP62. The beneficial effects of using Suva
HP62 are most dramatic at low evaporator tempera-
tures, but are still apparent even at medium tempera-
ture conditions. As with all refrigerant properties, the
effects will be dependent on the equipment design.

Efficiency

As has been seen historically with R-502, Suva HP62
offers better efficiency than HCFC-22 at evaporator
temperatures below about —17.8°C (0°F). At higher
evaporating temperatures, the efficiency of HCFC-22
improves, but it is only comparable to slightly better
than Suva HP62 well up into the medium temperature
range.

Physical Properties

Selected physical properties of Suva HP62 and HCFC-
22 are shown in Table 2 for comparison.

Table 2
Physical Properties of Suva HP62 and HCFC-22
Suva HP62 HCFC-22
Chemical Formula Blend* CHCIF,
Molecular Weight 97.6 86.47
Boiling Point at 1 atm, °C -46.5 —40.75
°F -51.6 —41.36
Critical Temperature, °C 72.1 96.0
°F 161.7 204.8
Critical Pressure, kPa 3732 4978
psia 541.2 721.9
Critical Density, kg/m? 4845 525.0
Ib/ftt 30.23 32.76
Liquid Density at 25°C, kg/m? 1048 1193
T7°F, Ib/ft 65.45 7453
Specific Heat of Liquid, 25°C (77°F)
kJrkg-K 153 1.25
Btu/Ib-°F 0.367 0.300
Specific Heat of Vapor,
25°C (77°F) and 1 atm
kJ/kg-K 0.870 0.660
Btu/Ib-°F 0.207 0.157
Heat of Vaporization at Boiling Point
kJ/kg 2021 2333
Btu/lb 87.0 100.45
Thermal Conductivity at 25°C (77°F)
Liquid, W/m-K 6.83 X 1072 8.79 x 1072
Btu/hr-ft-°F 3.94 X 1072 5.07 X 107
Vapor (1 atm), W/m-K 1.346 X 107 1.054 X 1072
{1 atm), Btu/hr-ft-°F 7.78 X 10°° 6.09 X 10°
Viscosity at 25°C (77°F)
Liquid, Pa-s 1.28 x 10° 1.98 x 10*
Vapor (1 atm), Pa-s 1.22 X 10°° 1.27 X 10°

*HFC-125/HFC-143a/HFC-134a (44/52/8 wt%)

Additional properties of and information concerning
Suva HP62 can be obtained from the following
DuPont bulletins:

P-HP “Suva HP Refrigerants PUSH Bulletin”

ART-18 “Transport Properties of Suva HP
Refrigerants”

ART-22 “Retrofit Guidelines for Suva HP62”

For the New Equipment
Owner or Designer

All of the above properties may make Suva HP62 a
good refrigerant, but what is the justification for using
it for new refrigeration equipment designs today?

Simplicity

Equipment, especially that operating at low tempera-
tures, will be less complicated in design than that
required for HCFC-22. Single-stage compressors
without liquid injection or other desuperheating
equipment is all that is required for Suva HP62.
Additional performance can be obtained using inter-
nally compounded compressors, depending on indi-
vidual tastes. Less equipment and compressor controls
are needed with Suva HP62 than with HCFC-22,
resulting in some additional savings.

Longevity

In addition, you will be building equipment using
refrigerants that have no proposed manufacturer phase-
out date connected to them. Certainly HCFC-22 has
value in the existing marketplace, and for some years
to come, but using HFC refrigerants today eliminates
that equipment from future retrofit consideration.

Performance

The operating performance of Suva HP62 makes it a
far more attractive refrigerant than HCFC-22, particu-
larly at low temperature configurations. Suva HP62
can be used in both medium and low temperature
refrigeration equipment, simplifying your maintenance
to a single refrigerant. The additional capacity, EER,
and lower operating temperatures will add up to a
superior system design, with lower expected mainte-
nance and operating cost, for years to come.
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DuPont Fluorochemicals
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P.O. Box 2398
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66-2-238-4361

DuPont China Ltd.

Rm. 1704, Union Bldg.
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Shanghai, PR China 200 002
Phone: 86-21-328-3738
Telex: 33448 DCLSH CN
Fax: 86-21-320-2304

DuPont Far East Inc.

P.O. Box 12396

50776 Kuala Lumpur, Malaysia
Phone: 60-3-232-3522

Telex: (784) 30391 DUFEM
Fax: 60-3-238-7250

DuPont Korea Ltd.
C.P.O. Box 5972
Seoul, Korea
82-2-721-5114

DuPont Singapore Pte. Ltd.
1 Maritime Square #07 01
World Trade Centre
Singapore 0409
65-273-2244

DuPont Far East, Philippines
5th Floor, Solid Bank Bldg.
777 Paseo de Roxas

Makati, Metro Manila
Philippines

63-2-818-9911

DuPont Far East Inc.
7A Murray’s Gate Road
Alwarpet

Madras, 600 018, India
91-44-454-029

DuPont Far East Inc.
Pakistan

9 Khayaban-E-Shaheen
Defence Phase 5
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92-21-533-350

DuPont Far East Inc.
P.O. Box 2553/Jkt
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62-21-517-800

The information contained herein is based on technical data and tests which we believe to be reliable and is intended for use by persons having technical
skill, at their own discretion and risk. Because conditions of use are outside of DuPont control, we can assume no liability for results obtained or damages
incurred through the application of the data presented.
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