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BLEED CYCLE PROPELLANT PUMPING IN A GAS-CORE NUCLEAR
ROCKET ENGINE SYSTEM
by Albert F. Kascak and Annie J. Easley

Lewis Research Center -

SUMMARY

In order to maintain a critical mass in a gas-core nuclear rocket engine, the oper-
ating pressure must be about 500 atmospheres, or higher. The question arises as to
whether the propellant can be pumped to this high pressure. A bleed cycle that would
use the gamma and neutron heat deposited in the moderator as a heat source and a tur-
bine as a work source to drive the pump was considered in this study. Ideal and real
staged pumps and turbines were considered. The range of engine operating pressures
investigated was from 500 to 5000 atmospheres, thus making hydrogen property extrap-
olation necessary. ’ )

This study showed that for a required engine operating pressure of 1000 atmos-
pheres the pump work was about 1315 watts per kilogram per second (0. 8 hp/(Ib/sec));
the specific impulse penalty resulting from dumping the turbine bleed flow was about
10 percent; and the required heat addition to the propellant was about 17. 2 megawatts
per kilogram per second (7.8 MW/(Ib/sec)). For a specific impulse above 2400 seconds,
there is more than enough energy deposited in the moderator by gamma and neutron
heating to pump the propellant to operating conditions. This report showed that possible
alternative cycles (such as a Rankine or Brayton cycle) should be considered. These
cycles would probably not have as severe a specific impulse penalty as the bleed cycle
considered. They would, however, be more mechanically complex. ‘

INTRODUCTION

The gas-core nuclear rocket features a high specific impulse (2000 to 7000 sec) and
a moderately high thrust (4. 45x104 to 4. 45x105 N, or 10 000 to 100 000 1bf). In order to
maintain a critical mass, this rocket must operate at high pressures (at or above
500 atm; ref. 1). The question arises as to whether the propellant can be pumped to
this high pressure.



There are two facets to this question: first, the physical design of the pump; and
second, the mechanical energy necessary to drive the pump. The physical design of a
high-pressure pump is beyond the scope of this report, but it can be conceptually en-
visioned as a series of stages of low-pressure pumps. Each low-pressure pumyp would
probably be designed to pump across a maximum pressure difference. (Pressure dif-
ference is used rather than pressure ratio because seal leakage would probably be the
limiting quantity rather than aerodynamic instability, for which pressure ratio would be
the important variable.) An estimation of the amount of mechanical energy necessary
to drive the pump, and determining possible sources of this energy, are the objectives
of this report.

‘ Roughly 7 percent of the reactor power is deposited in the moderator from ther-
malization of the neutrons and gamma rays. Part or all of this energy can be used to
drive the pump, the rest must be either regeneratively removed or radiated to space.
This energy is available at the maximum allowable moderator temperature. The prob-
lem then is how to best use this energy to pump the propellant to the required engine
pressure without incurring any undue penalty on engine performance due to such things
as additional system weight or complexity or a reduction in specific impulse due to
dumping turbine bleed flow.

References 2 and 3 are studies of topping and bleed cycles for nuclear rocket appli-
cations. Reference 2 reports the conclusion that about 1000 atmospheres was the limit
on the engine pressure to which the propellant could be pumped by using a topping cycle.
The reason for this was that the overall thermodynamic efficiency of the topping cycle
was low. The present study evaluates a bleed cycle, which is basically a simpler and
more efficient cycle but which does involve a specific impulse penalty. At the same
time, an auxiliary Carnot cycle is used to evaluate the applicability of Rankine and Bray-
ton cycles to gas-core propellant pumping (at least in a cursory manner, to establish
their degree of potential usefulness).

SYMBOLS
h enthalpy per unit mass
Ah ’ enthalpy change across stage
m mass flow of propellant
p pressure
Q heat transferred per unit mass flow
s entropy per unit mass
T temperature



A" volume

w work per unit mass flow

AW work of each stage

MTmass ratio of bleed to total propellant flow

Neomp ratio of ideal to real work of compressor or pump

Mturb ratio of real to ideal work of turbine

Subscripts:
aux auxiliary engine between heat exchanger and moderator
b bleed flow

comp  compressor or pump

exh exhaust condition

hex heat exchanger

max maximum value in cycle
mod moderator

sat saturation conditions
turb turbine

ANALYSIS

The overall engine propellant bleed cycle is shown in figure 1. The hydrogen pro-
pellant is pumped from tank storage conditions (saturated conditions; 0.5 atm) to the
required engine pressure. Part of the gamma and neutron heat deposited in the moder-
ator is then transferred to the propellant in a heat exchanger, heating the propellant to
the maximum allowable temperature. A relatively small part of this heated propeliant
is then bled off and expanded through the turbine to provide the shaft work for the pump.
The bleed flow is expanded to some low pressure (say 10 atm) and then discharged to
space. The primary propellant stream flows directly from the heat exchanger to the
engine cavity.

The ideal performance of this system is shown in figure 2. The propellant is isen-
tropically pumped from saturated conditions to the pump discharge pressure. The pro-
pellant is then heated at constant pressure (by the waste heat of an auxiliary moderator
cooling cycle) to the maximum allowable temperature. A fraction of the propellant is
then isothermally expanded through a turbine to exhaust conditions.
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Isothermal expansion through a turbine can be approximated by a turbine with many
stages; after each stage, the fluid is reheated to the original inlet temperature. In
actual practice, the ideal performance of this cycle could not be achieved. It is only
presented as a limiting case to provide an idea of the maximum cycle efficiency possible,
and to indicate the degree of improvement that might be available by using a series of
turbine-reheater stages. An overall engine design study would be required to determine
whether the increased mechanical complexity and increased system weight would over-
ride the increased efficiency afforded by turbine interstage heating.

Per unit mass flow rate, the following relations are true for this ideal cycle:

¢

Wcomp =h(Phax Ssat) - MPgaps Ssat) )
Qnex = MTrmax Pmax) = MPraxs Ssat)
Waux = Tmax [S(Tmax’ Prax) - Ssat:I - Qnex r (1)
Qturb = Tmax [S(Tmax’ Prax) = XTmap Pexh)]
Wiurb * MTrax Pmax) ~ MTrax Pexn) = Qurb J

The fraction of the total propellant flow that is bled through the turbine is

Wcomp . (2)

Wturb

n o =ob
mass m

The amount of energy used from the moderator per unit mass flow rate is

Qmod = [h(Tmax’ Pmax) - h(Psat’ Ssat)](1 - nmass)
+ [h(Tmax’ Pexn) ~ MPgats Ssat):]"ma'ss )

In a real cycle both the pump and turbine would be staged, and the performance of each
stage would be nonisentropic. The efficiency of the pump and turbine stages is defined as



n _ Ah(isentropic)
comp Ah(real)

(4)
Ah(real)
Ah(isentropic)

Mturb =
where

Ah(real) =W

To obtain more power from the turbine and to approximate the isothermal expansion, the
bleed propellant can be reheated to the maximum temperature after each turbine stage.
The amount of energy used to heat the bleed propellant after each stage per unit flow is

Qqurp = AH(isothermal) - AH(real) (5)

These relations are applied as many times as there are stages.

DISCUSSION

The objective of this report was to determine whether there was enough energy
available to pump the propellant of the gas-core nuclear rocket to the required operating
pressure range. A ''bleed cycle'* was chosen because of its simplicity; it is illustrated
in figures 1 to 3.

Three cases were analyzed. The first case had an ideal pump and an ideal turbine
and used turbine interstage heat addition to achieve a constant temperature expansion in
the turbine. The second case had a real (efficiency less than 1) pump and a real turbine,
but still utilized heat addition after each turbine stage. The third case was the same as
the sécond case except that the turbine expansion process was adiabatic.

The efficiencies of the real pump and turbine stages were assumed to be 85 percent,
and each stage had a pressure difference of 100 atmospheres. For all three cases the
tank storage condition was 0.5 atmospheres and the turbine exhaust pressure was as-
sumed to be 10 atmospheres. The maximum available propellant temperature from the
moderator was assumed to be either 944 or 1111 K (17000 or 2000° R). The required
engine operating pressure ranged from 500 to 5000 atmospheres. The properties of the
hydrogen propellant were not available in this high-pressure range. A computer code
tabulation of hydrogen properties (ref. 4) was extrapolated to provide property estimates
for this study. The equations given in the analysis section were programmed and used
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to obtain the results of this study. A discussion of the program is given in the appendix.
The numerical results are tabulated in tables I to III for all cases calculated.

Figure 4 shows, as a function of pump exhaust pressure (operating pressure), the
work required to pump propellant from storage conditions to operating pressures and
the work available from an auxiliary Carnot cycle operating between the moderator and
the heat exchanger. This work is per unit mass flow rate of propellant through the pump
or the heat exchanger.

The required pump work ranges from about 821. 5 watts per kilogram per second
(0.5 hp/(lb/sec)) at 500 atmospheres to about 5750 watts per kilogram per second
(3.5 hp/(b/sec)) at 5000 atmospheres. At 1000 atmospheres, the required pump work
is about 1315 watts per kilogram per second (0.8 hp/(lb/sec)) for a real pump. The
work available from an auxiliary cycle is at least several times the work required by
the pump. This suggests the possible use of a Rankine or Brayton cycle instead of the
bleed cycle. These cycles were not considered in this study; and therefore, this source
of available work has been neglected. A further evaluation might disclose worthwhile
gains available by using a Rankine or Brayton cycle.

Figure 5 shows the ratio of required pump work to available turbine work per unit
mass flow rate through the pump and the turbine. This ratio is also the ratio of bleed
flow rate to total flow rate in the bleed cycle. This ratio varies from less than 0.1 at
500 atmospheres to less than 0. 4 at 5000 atmospheres. At 1000 atmospheres, this
bleed ratio - which is also the specific impulse penalty - is about 10 percent for a real
pump and a real nonadiabatic turbine. Thus for a 5000-second specific impulse engine,
the bleed cycle penalty would be 500 seconds.
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Figure 6 shows the required heat transfer from the moderator to the propellant (as-
suming no auxiliary engine). This heat transfer is per unit mass flow rate of propellant
through the heat exchanger plus the required bleed flow rate through the turbine. The
required heat is less than 19. 8 megawatts per kilogram per second (3 MW/(Ib/sec)). At
1000 atmospheres, the required heat transfer is about 17. 2 megawatts per kilogram per
second (7.8 MW/(lb/sec)) for a real pump, a heat exchanger operating at 1111 K
(2000° R), and a real nonadiabatic turbine.

Figure 7 shows the amount of energy generated in the fissioning plasma and the
amount of energy deposited in the moderator (7 percent of energy generated). This
heat transfer rate is per unit mass flow rate of propellant through the reactor cavity'
and is plotted as a function of reactor cavity specific impulse. From figure 6 the maxi-
mum heat transfer rate from the moderator to the heat exchanger was about 19. 8 mega-
watts per kilogram per second (3 MW/(lb/sec)) per unit mass flow rate of total propel-
lant flow. If the bleed flow is small, the flow through the cavity is approximately equal
to the total flow. Therefore, figure 7 shows that, above 2400 seconds specific impulse,
there is an excess of energy available to pump the propellant to operating conditions.
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CONCLUSIONS

This study has shown that it is energetically and thermodynamically possible to
pump the propellant of a gas-core nuclear rocket to as high as 5000 atmospheres. With
a bleed cycle, the specific impulse penalty was less than 40 percent for all cases con-
sidered. For a typical gas-core operating pressure of 1000 atmospheres the required
pump work was 1315 watts per kilogram per second (0. 8 hp/(Ib/sec)); the specific im-

10



pulse penalty was about 10 percent; and the heat transferred from the moderator to pre-
heat the hydrogen to the turbine inlet temperature was about 17. 2 megawatts per kilo-
gram per second (7.8 MW/(1b/sec)). For specific impulses above 2400 seconds, there
is an excess of energy available in the moderator to pump the propellant to operating
conditions. Future work areas that should be investigated include an assessment of a
Rankine or Brayton cycle as possible alternatives to the bleed cycle studies in this re-

port and an improvement in the accuracy of the property estimates used in the calcula-
tion.

Lewis Research Center,
National Aeronautics and Space Administration,

Cleveland, Ohio, December 1, 1971,
112-28.
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APPENDIX - COMPUTER SOLUTION OF THERMODYNAMIC RELATIONS
FOR GAS-CORE TURBOPUMP BLEED CYCLE

The equations from the analysis section were programmed for three cases. The
cases considered were the following: first, an ''ideal case, '" which had an ideal pump
and an ideal isothermal turbine; second, a ''nonadiabatic case,'' which had a real staged
pump and a real staged turbine with interstage heating; third, an '‘adiabatic case, "
which had a real staged pump and a real staged turbine with no interstage heating. Input
quantities for the computing code were storage pressure, maximum pressure, maximum
temperature, and exhaust pressure. In addition, for the nonadiabatic and adiabatic
cases, the pressure difference and efficiency of the compressor and of turbine stages
were input quantities. .

The output from the code gave properties at storage tank conditions, at compressor
exhaust conditions, at heat exchanger exhaust conditions, and at turbine exhaust condi-
tions. Additional output included the ratio of compressor to turbine work per unit flow
through the compressor and turbine, the compressor work per unit flow through the
compressor, the available work from an auxiliary Carnot cycle per unit flow through the
heat exchanger, and the heat transferred to the heat exchanger per unit flow through the
heat exchanger. The results of this code are tabulated in tables I to III.

The calculation proceeded as follows: The propellant is initially in the storage tank
at saturation conditions. Once the storage pressure is given, the other thermodynamic
properties are found from subroutine BW (ref. 4). The propellant is then pumped
through the first stage of the compressor. If the compressor is ideal, the entropy at
the exhaust of the compressor stage is the same as at the inlet (a known value). The
pressure difference across the stage and the inlet pressure are used to obtain the ex-
haust pressure. For the ideal compressor stage, knowing the inlet entropy and pres-
sure and using subroutine BW gives the ideal exhaust thermodynamic properties. The
ideal work necessary to drive the compressor stage is the difference in enthalpies
across the stage. If the compressor is not ideal, the real work is the ideal work divided
by the compressor stage efficiency. Since energy must be conserved, the real exhaust
enthalpy is the inlet enthalpy plus the real work. The real exhaust thermodynamic prop-
erties are given from the exhaust pressure, the exhaust enthalpy, and subroutine BW.
This process is repeated until the propellant is pumped to operating pressures.

After the propellant is pumped to operating pressure, it flows into the heat ex-
changer, where the propellant is heated at constant pressure to the maximum allowable
temperature. The thermodynamic properties at the inlet of the heat exchanger are the
same as those at the exhaust of the pump (which are known). The thermodynamic prop-
erties at the exhaust of the heat exchanger are found from the exhaust pressure (maxi-
mum pressure), the exhaust temperature (maximum temperature), and subroutine BW.

12



The heat absorbed by the heat exchanger is given by the difference in enthalpies of the
propellant across the heat exchanger. The work available from an auxiliary Carnot
cycle between the moderator and the heat exchanger is given by the maximum tempera-
ture of the propellant in the heat exchanger multiplied by the entropy difference of the
propellant across the heat exchanger, minus the heat absorbed by the propellant in the
heat exchanger. .

The majority of the propellant flows from the heat exchanger into the cavity of the
gas-core nuclear rocket. A small fraction of the propellant, the bleed flow, flows from
the heat exchanger through a turbine and is then dumped into space. The work of this
turbine is used to drive the compressor.

The bleed flow passes through the first stage of the turbine. If the turbine is-ideal,
the entropy at the exhaust of the turbine stage is the same as at the inlet (a known value).
The pressure difference across the stage and the inlet pressure determine the exhaust
‘pressure. For the ideal turbine stage, knowing the inlet entropy and pressure and using
subroutine BW gives the ideal exhaust thermodynamic properties. The ideal work of
the turbine stage is given by the difference in enthalpies across the stage. If the turbine
is not ideal, the real work is the ideal work times the turbine stage efficiency. Since
energy must be conserved, the real exhaust enthalpy is given by the inlet enthalpy minus
the real work. The real exhaust thermodynamic properties are obtained from the ex-
haust pressure, the exhaust enthalpy, and subroutine BW.

If the turbine is nonadiabatic, a heat exchanger is placed between each stage of the
turbine. The bleed flow passes from the exhaust of the first turbine stage through a
heat exchanger, where it is heated (at constant pressure) from the exhaust temperature
to the maximum allowable temperature. The thermodynamic properties at the inlet of
the heat exchanger are the same as those at the exhaust of the turbine stage (which are
known). The thermodynamic properties at the exhaust of the heat exchanger are found
from the exhaust pressure (turbine stage exhaust pressure), the exhaust temperature
(maximum temperature), and subroutine BW. The heat absorbed by the heat exchanger
is given by the difference in enthalpies of the bleed flow across the heat exchanger. This
process is repeated until the bleed flow is expanded to the turbine exhaust pressure.

The total compressor or turbine work per unit mass flow through it is given by the
sum of the work per unit mass flow for each stage. The fraction of the total propellant
flow that is bled through the turbine is the ratio of total compressor work (per unit mass
flow through it) to total turbine work (per unit mass flow through it). The total amount
of heat transferred is the amount of heat transferred to the propellant flowing into the
cavity plus the amount of heat transferred to the bleed flow.

13
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STORAGE
PRESSURE
(N/Men2)

5.07E+04

RATIO OF CUMPRESSOR
TU TJURBINE WORK

0.038
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 30.0
HEAT EXCAANGER EXIT 944.0
TURBINE EXIT 944.0

STORAGE
PRESSURE
(N/Mex2)

5. 0TE+04

RATIO OF COMPRESSOR
TU TJRBINE WURK

0.060
TEMPERATURE
(DEG, X)
STORAGE TANK 18.1
COMPRESSOR EXIT 36.9
HEAT EXCHANGER EXIT 944,0
TURBINE EXIT 944.0

TABLE 1. - IDEAL TURBINE CYCLE

COMPRESSOR
PRESSURE
(N/Men2)

5.066E+07

COMPRESSOR WORK
( W/{KG/S))

6.030E+05

PRESSURE
(N/Mean2}

5.07E+04
S5.07E+07
5.07E+07
1.01£406

COMPRESSOR
PRESSURE
(N/M222)

1.013E+08

COMPRESSOR WUORK
( W/{KG/S))

1.130E+06

PRESSURE
(N/Mo22)

5.07€E+04
1.01E+08
1.01E+08
1.01E+06

(a) SI units

HEAT EXCHANGER
TEMPLERATURE
(DEG. K)

944.4

AVAILABLE WORK
{ W/ (KG/S))

3.230E+07

DENSITY
(KG/M=e3)

T.310E+01
9.200E+01
1.18CE+01
2+600€£-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K}

Febets

AVAILABLE WORK
{ W/ (KG/S))

2.970E+07

DENSITY
(KG/Mes3)

7.310E+01
1.010E+02
2.160E+01
2.600E-01

PRESS AT EXIT
OF TURB. STAGE
(N/Mee2)

1.015+406

HEAT TRANSFERRED
(NEG-n/(KG/S))

14.300

ENTHALPY ENTROPY
(J/7XG) (J/(KG=K) )}
~2.T76E+05 7.01E£+403
3.27€E+05 1.01E+03
1.41E+07 S5.5TE 404
1.36E+07 T.18E+04

PRESS AT EXIT
OF TURB., STAGE
(N/Mna2)
1.01E+06
HEAT TRANSFERRED
(MEG~W/(KG/S))
14.7C0

ENTHALPY ENTROPY
(J/7KG) (J/7(KG=K))
=2.T76E+405 7.01E+403
8.52E+405 T.01E+03
1 .45E+07 S« 29E+04
1.36€+07 T.18E+04
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STORAGE
PRESSURE
(N/Mue2}

5.07E+0%

RATID OF COMPRESSOR
TO TURBINE WORK

0.07a
TEMPERATURE
{DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT a2.7
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

STORAGE
PRESSURE
(N/M#22)

5.07E404

RATIO OF COMPRESSOR
TO TURBINE WORK

0s 094
TEMPERATURE
(DEG. K}
STORAGE TANK 18,1
COMPRESSIR EXIT 47.9
HEAT EXCHANGER EXIT 944.,0
TURBINE EXIT 344.0

CUMPRESSGR
PRESSURE
(N/Mes2)

1.520E+08

COMPRESSOR WORK
( W/IKG/S))

1.620E+06

PRESSURE
(N/Mee2)

5.07E+04
1.52E+08
1.52E+08
1.0iE+06

COMPRESSOR
PRESSURE
(N/Mes2)

2.026E+08

COMPRESSOR WORK
( W/(KG/S))

2.080E+06

PRESSURE
(N/Mea2)

5.0TE+04
2.U3E+D8
2.03E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K}

9444

AVAILABLE WORK
( W/IKG/S))

2.820E+07

DENSETY
(KG/M#n3)

7.310E+01
1.070€+02
3.000E+01
24600E~01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

Y444

AVAILABLE WORK
{ W/IKG/S))

2. 720E+07

DENSITY
(KG/M#u3)

T.310E+01
1.,110E+02
3.740E+0)
2.600E-01

PRESS AT EXIT
OF TURB. STAGE
(N/Mse2)

1.01E +06

HEAT TRANSFERRED
(FEG-W/{KG/S))

5.000

ENTHALPY ENTROPY
(J/KG) (37 (KG=-X))
-2.76E+05 7.01E+03
1.34€+406 7.01E+03
1.49E+07 S5«12E+04
1.36E+07 7418E+04

PRESS AY EXIT
CF TURB. STAGE
(N/Mea2)
L.01E+06
HEAT TRANSFERRED
(FEG-W/(KG/S))
5.40C

ENTHALPY ENTROPY
(J/KG) {3/ {KG=-K))
~2.T6E+05 7.01E+03
1.80E+06 7.01£+03
1.52€+07 5.00E +04
1.36E+07 T« 18E 404



81

STORAGE
PRESSURE
{N/M#=2)

5.07E+04

RATIO OF COMPRESSOR
TO TURBINE WORK

Osllu

TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 52.3
HEAT EXCHANGER EXIT 944.0
TURBINZ EXIT 944.0

STCORAGE
PRESSURE
(N/Ms22)

5.07E+404

RATID OF COMPRESSOR
TO TURBINE WORK

0.120

TEMPERATURE
{DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 56.0
HEAT EXCHANGER EXIT 944,0
TURBINE EXIT 944,0

TABLE 1. - Continued. IDEAL TURBINE CYCLE

(a) Continued. SI units

COMPRESSOR
PRESSURE
(N/Men2)

2.533E+08

COMPRESSOR WORK
{ W/{KG/S))

2.530E+06

PRESSURE
(N/Mee2)

S5S.07E+04
2.53E+08
2.53E+08
1.01lE+(6

COMPRESSOR
PRESSURE
(N/Mex2)

3.040E+08

COMPRESSOR WORK
{ W/LKG/S))

2.960E+06

PRESSURE
(N/M=22)

5.07E+04
3.04E+08
3.04E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
{DEG. K)

984 .4

AVAILABLE WORK
( W/{KG/S))

2.640E+07

DENSITY
(KG/Mae3)

7.310€E+01
1.150E+02
44390E+01
2.600E~01

HEAT EXCHANGER
TEMPERATURE
IDEG. K)

44,6

AVAILABLE WORK
{ W/IKG/S))

2.570E+407

DENSITY
(KG/Man3)

7.310£+01
1.190E+02
4.980E+01
2+600E-01

ENTHALPY
(J/XG)

~2.76E+05
2.25E406
1.56E+407
1l .36E+407

ENTHALPY
(J/KG)

~2.76E+05
2.68E+06
1.59E+07
1.36E+07

PRESS AT EXIT
OF TURB. STAGE
(N/Mre2)

1.G1E+06

HEAT TRANSFERRED
(MEG-n/{KG/S))

€.7C0

ENTROPY
(J/7{KG-K))

7.01E+403
T.01£+03
4.91E+04
T7.185404

PRESS AT EXIT
OF TURB. STAGE
(N/M222)

1+01E406

HEAT TRANSFERRED
(MEG~W/{KG/S))

1£.900

ENTROPY
(J/(KG-K))

T.01E+03
7.01E+03
4.83E+04
1.18E+04



61

STORAGE
PRESSURE
(N/Me22)

5.07E+04

RATID OF COMPRESSOR

TO TJURBINE WORK

CUMPRESSOR
PRESSURE
(N/Mes2)

3.546E+08

COMPRESSOR WORK
{ W/IKG/S))

0.130 3.380E+06
TEMPERATURE PRESSURE
(DEG. X) (N/Me=2)
STORAGC TANK 18.1 5.07E+04
COMPRESSIR EXIT 59.4 3.55E+08
HEAT EXCHANGER EXIT 944.0 3.55E+08
TURBINL EXIT 944.0 1.01E+406
STORAGE COMPRESSOR
PRESSURE PRESSURE
(N/Me#2) (N/Mwe2)
5.07TE+0¢ 4.053E+408

RATIO OF CUMPRESSOR
TO TJURBINE WORK

COMPRESSOR WORK
{ W/(KG/S))

0.140 3.790E+06
TEMPERATURE PRESSURE

(DEG. K) (N/Mes2)

STORAGE TANK 18.1 5.07E+04
COMPRESSDR EXITY 62.4 4.05E+08
HEAT EXCHANGER EXIT 944.0 4.05E+408
TURBINE EXIT 944.0 1.0iE+06

HEAT EXCHANGER
TEMPFRATURE
(DEG. K}

944 .4

AVAILABLE WORK
{ W/(KG/S))

2.520E+07

DENSITY
(KG/M=s3)

7.310E+01
1.220E+02
5.520E+0]
2.600€-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

94404

AVAILABLE WORK
( W/{KG/S))

2.470E+07

DENSITY
(KG/M#23)

7.310E+01
1.,240E+02
5.010E+0]
2+600E-0]

PRESS AT EXIT
OF TURB. STAGE
(N/M=s2)

1.,015+406

HEAT TRANSFERRED
(NEG-W/{KG/S))

1£.200

ENTHALPY ENTROPY
(J/7KG) {47 (KG-K))
-2,T6E+05 7.01£+03
3.11E+06 7.01E+03
1.63E+07 4o T6E+04
lL.36E+07 7.18E+04

PRESS AT EXIT
CF TURB. STAGE
(N/Mna2)
1.C01lE+06
HE2T TRANSFERRED
{VEG-W/(KG/S))
1€.500

ENTHALPY ENTROPY
(J/KG) (J/{KG=K})
-2.76E+05 7.01E+03
3.52E+06 7.01E+03
lJ66E+07 4 T0E+04
1.36E+07 T+18E+04



0¢

STORAGE
PRESSURE
(N/Me=2)

5.07E+04

RATIO OQF COMPRESSOR

TU TURBINE WORK

0415v

STORAGE TANK
COMPRESSOR EXIT
HEAT EXC4ANGER EXIT
TURBINEL EXIT

STORAGE
PRESSURE
(N/M#es2)

5.0TE+*OG

TEMPERATURE
(DEG. K)

18.1
65.1
944.0
944.0

RATID OF COMPRESSOR

TO TURBINE WORK

0.160

STORAGE TANK
COMPRESSOR EXIT
HEAT EXCHANGER EXIT
TURBINC EXIT

TEMPERATURE
(DEG. K)

18.1
67.7
944.0
944.0

TABLE 1. - Continued. IDEAL TURBINE CYCLE

(a) Continued. SI units

COMPRESSOR
PRESSURE
(N/Mee2)

4.560E+08

COMPRESSOR WORK

t W/IKG/S))

4.200E+06

PRESSURE
(N/Mee2}

5.07E+04
4.56E+08
4.56E+08
l+ViE+06

CUMPRESSOR
PRESSURE
(N/Mea2)’

5.066E408

COMPRESSOR WORK
( W/(KG/S))

4+590E+06

PRESSURE
{N/Mes2)

5.07E+04
5.07E+08
5.U7E+08
1.01E+06

HEAY EXCHANGER
TEMPERATURE
(DEG. X}

944,46

AVATLABLE WORK
( W/ {KG/S))

2.430E407

DENSITY
(KG/Mue3)

T+310E+01
1.270E+02
6.460E+01
2.600E~0])

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

964.4

AVAILABLE WORK
{ W/(KG/S))

2+390E+07

DENSITY
(KG/Mex3)

7.310E401
1.290E+02
6.870E+01
2.600E-01

PRESS AT EXIT
OF TURB. STAGE
(N/Mea2)

1.01E+06

HE AT TRANSFERRED
(FEG-W/{KG/S))

1€.70C

ENTHALPY ENTROPY
(J/KG) (J/7(KG=K))
-2.T6E+05 7.01E+403
3.92E+06 7.01£+03
1.69€+07 49 65E+404
1.36E+07 7.18E+04

PRESS AT EXIT
OF TURB. STAGE
(N/Mea2)
1.Q01E+Q6
HEAT TRANSFERRED
{MEG=W/(KG/S))
1€.9CC

ENTHALPY ENTROPY
(J/KG) (J/7KG=K))
-2.T6E+05 . T.01E+03
4.,32E406 7.01£+403
1.73€407 4. 61E+04
1.36E407 T.18E404



1¢

STORAGE
PRESSURE
(N/Men2)

5.07E+04

RATIO OF COUMPRESSOR
TO TURBINE WORK

0.033
TEMPERATURE
{DEG. K)
STORAGE TANK . 18.1
COMPRESSOR EXIT 30.0
HEAT EXCHANGER EXIT 1110.0
TURBINFE EXIT 1110.0

STORAGE
PRESSURE
(N/Mes2)

5.07E404

RATIO OF COMPRESSOR
TO TURBINE WORK

0.051
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSDR EXIT 36.9
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR
PRESSURE
(N/M=22)

5.066E+07

COMPRESSOR WORK
[ W/{KG/S))

6.030E+05

PRESSURE
{N/M2a2)

S.07E+04
5.07E+07
5.07E+07
1.01E+06

COMPRESSOR
PRESSURE
(N/Mee2)

1.013€+08

COMPRESSOR WORK
{ W/IKG/S))

1.130E+06

PRESSURE
(N/Mee2)

5.07E+04
1.01E+08
1.01E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVATLABLE WORK
( W/ {KG/SH)

4.060E+07

DENSITY
(KG/Me=3)

7.310E+01
9.200E+01
1.020E+01
2.200E-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
( W/{KG/S))

3.750E+07

DENSITY
{KG/Mae3)

7+310E+01
1.,010E+02
1.890E+01
2.200E-01

PRESS AT EXIT
OF TURE, STAGE
(N/Ma=2)

1.C1E+06

HE 2T TRANSFERRED
[NEG-®/(KG/S))

1€.80C

ENTHALPY ENTRAPY
(J/KG) (47 (KG=K))
-2.76E+05 7.01E+403
3.27E+05 7.01E+03
1.66E+07 £.B82E+C4
1.61E+407 1.43E+04

PRESS AT EXIT
CF TURE. STAGE
(N/Mea2)
1.01E+06
HEZT TRANSFERRED
{MEG-W/{KG/S))
17.20C

ENTHALPY ENTROPY
(J7KG) (J/(KG=K))
-2.76E+405 7.01E+03
8.52E405 7.01£+03
1.70E+07 5.535404
1.61E+07 1e43E+04



(44

STORAGE
PRESSURE
(N/Ms=a2)

5.,07E+04

RAT]D OF COUMPRESSOR
TO TURBINE WURK

C.067

TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSIR EXIT 42.7
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
(N/Mes2)

5.07E404

RATIO OF CUMPRESSOR
TO TURBINE WORK

0.080

TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 47.9
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

TABLE 1. - Continued. IDEAL TURBINE CYCLE

(a) Continued, SI units

COMPRESSOR
PRESSURE
(N/Mu=2)

1.520€E+08

COMPRESSOR WORK
( W/{KG/S))

1.620E+06

PRESSURE
(N/M=e2)

5.07E+04
1.52E+08
1.52E+08
1.01E+06

COMPRESSOR
PRESSURE
(N/Max2})

2.026E+08

COMPRESSOR WORK
L W/{KG/S))

2.080E+06

PRESSURE
(N/Mss2)

5.07E+04
2.03E+08
2,03E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVATLABLE WORK
( W/IKG/S))

3.580E+07

DENSITY
(KG/Muu3)

7.310E+01
1.070E+02
2.650E+01
2.200E-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
( W/ {KG/S))

3.450E+07

DENSITY
(KG/Mna3)

7.310E+01
1.110E+02
3.320E+01
2.200E-01

ENTHALPY
(J/KG)

-2.T76E+05
1.34E+406
1.T4E+407
1.61E+07

ENTHALPY
(J/7KG)

—2.76E+05
1.80E+06
1.78E407
1.61E+407

PRESS AT EXIT
CF TURR. STAGE
(N/Mew2)

1.01E+06

HEAT TRANSFERREC
(MEG-W/(KCG/S))

17.6C0

ENTRQPY
(J/(KG-K))

7.01E+03
1.01E+03
€e3T7E404
T«43E+04

PRESS AT EXIT
CF TURB. STAGE
(N/Me2)

1.01E+06

HE2T TRANSFERRED

(MEG-W/{KG/S))

17.9¢CC

ENTRCPY
(J/{(KG~K))

7.01E+03
1.01£+403
£.25E404
T.43E+404



€¢

STORAGE
PRESSURE
(N/Mes2)

5.07E+04

RATIO OF COMPRESSOR
TU TJRBINE WORK

0.093
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 52.3
HEAT EXCHANGER EXIT  1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
(N/Mes2)

5.07E+0%

RATIO OF COMPRESSOR
T TJURBINE WORK

0.100
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 56.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR
PRESSURE
(N/Mes2)

24533E+08

COMPRESSOR WORK
{ W/IKG/S))

2.530E+006

PRESSURE
(N/M»s2)

5.07E+04
2453E+08
2.53E408
1.01E+406

COMPRESSOR
PRESSURE
(N/M==22)

3.040E+08

COMPRESSOR WORK
{ W/UKG/S))

2.960E+06

PRESSURE
(N/Me=2)

5.07E+04
3.04E+08
3.04E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE wWORK
( W/{XG/S})

3.360E+07

DENSITY
(KG/Mwne3)

7.310E+01
1.150E+02
3.930E+01
24.200E-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
{ W/ (KG/S))

3.280E+07

DENSITY
(KG/M#%3)

7.310E401
1.190E+02
4.490E+01
2.200E-01

PRESS AT EXIT
CF TURB. STAGE
(N/Mea2)

1.01E+06

HE2T TRANSFERRED
[FEG-W/(KG/S))

18.2¢CC

ENTHALPY ENTRCFY
{J7KG) (J7(KG-K) )
-2.76E405 7.01E+03
2.25E+06 7.C1E+03
1.81E+07 5.15E 404
1.61E407 7.43E+04

PRESS AT EXIT
CF TURB. STAGE
(N/Men2)
1.01E406
HEZT TRANSFERRED
(MEG-W/{KG/S))
18.5¢CC

ENTHALPY ENTROFY
(J/KG) (37 (KG=K) )
-2.76E+05 7.01E+C3
2.68E406 7.01E+03
1.85E407 5.0BE+04
1.61E+07 7.436+04



24

STORAGE
PRESSURE
(N/Me22)

5.07E+04

RATIO OF COMPRESSOR
TO TURBINE WORK

0.110
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 59.4
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
(N/M2e2)

5.0TE+0%

RATIO OF COMPRESSOR
TO TJRBINE WORK

0.120
TEMPERATURE
(CEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 62.4
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

TABLE L. - Continued. IDEAL TURBINE CYCLE

(a) Concluded, SI units

COMPRESSOR
PRESSURE
(N/Mne2)

3.546E+08

COMPRESSOR WORK
( W/(KG/S))

3.380E+06

PRESSURE
(N/Mas2}

S5.07E+04
3.55E+08
3.55E+08
1.01E+06

COMPRESSOR
PRESSURE
(N/Mae2)

4.053E+08

COMPRESSOR WORK
{ W/(KG/S))

3,790E+06

PRESSURE
(N/Mue2)

5.07E+04
4.05E+08
4.,05E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
{ W/{KG/S))

3.220E+07

OENSITY
(KG/Mew3)

T.310€+01
1.220E+02
4,990E+01
2.200€-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
( W/ IKG/S))

3.160E+07

DENSITY
(KG/Mwe3)

7.310E+01
1.240E+02
S5+460E+01
2.200E-01

PRESS AT EXIT
CF TURB. STAGE
(N/M=22)

1.01E406

HE 2T TRANSFERRED
(FEG-W/(KC/S))

1e.8CC

ENTHALPY ENTROPY
(J/7KG) (J/7 (KG~K))
=2.76E405 T+.01E+03
3.11E406 T+01E+03
1.88E+07 S.01E+04
1.61E407 Te43E+C4

PRESS AT EXIT
OF TURB. STAGE
(N/M2«2)
1.01E+06
HEZT TRANSFERRED
(MEG=W/(KC/S))
15.1CC

ENTHALPY ENTROPY
(J/KG) (J/(KG=-K})
~2+T6E+05 7.01E+03
3,52E+06 7.01E+03
1+92€+07 4.96E+04
1.61E+07 T.43E+04



14

STORAGE
PRESSURE
(N/Mes2)

5.07E+04

RATIO OF COMPRESSOR
TO TURBINE WORK

C.130

TEMPERATURE
{0EG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 65.1
HEAT EXCHANGER EXIT 1110.0
TURBINF EXIT 111C.0

STORAGE
PRESSURE
(N/Mee2)

5.07E+04

RATIO OF CUMPRESSOR
TO TURBINE WORK

0.140

TEMPERATURE
{DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 67T.7
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR
PRESSURE
(N/Mns2)

4.560E+08

COMPRESSOR WORK
( W/(KG/S))

44200E+06

PRE SSURE
(N/Mee2)

5.07€+04
4.56E+08
4.56E+08
1.01E+06

COMPRESSOR
PRESSURE
(N/M=s2)

5.066E+08

CUMPRESSOR WORK
{ W/ {KG/S))

4.590E+06

PRESSURE
(N/Ms22)

5.07E+04
5+07E+08
5.07E+08
1.01E+06

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
{ W/(KG/S))

3.110E+07

DENSITY
(KG/Me=3)

7.310E+401
1.,270E+02
5.890E+01
2.,200E-01

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVATLABLE WORK
{ W/IKG/S))

3.070E+07

DENSITY
(KG/Me»3)

7.310E+01
1.290E+02
64300E+01
24200E-01

PRESS AT EXIT
CF TURE, STAGE
(N/M=222)

1.C1E+06

HEZT TRANSFERRED
(FEG=-n/(KC/S))

15.30C
ENTHALPY ENTROPY
(J/KG) (J7(KG=-K)}

-2 .76E+05 7.01£+403
3.92E+06 7.01E£+403
1.95E+07 4.91E+04
1.61E+407 T«43E+04

PRESS AT EXIY
OF TURB. STAGE
{N/Mea2)
1.01E+CO6
HEZT TRANSFERRED
(MEG-w/(KG/S)}
19,600
ENTHALPY ENTROPY
{J/KG) {J/IKG-K))
~2+.T6E+05 T.01E+03
4.32E+06 7.01E+03
1.98E+07 4.B6E+04
l.61E+0T7 7432404



9¢

STORAGE
PRESSURE
(ATM)

0.59

RATIO OF COMPRESSOR
TU TURBINE wWORK

C.038
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 30.0
HEAT EXCHANGER EXIT 944.0
TURBIN: EXIT 944.0

STORAGE
PRESSURE
(ATM)

Q52

RATID OF COMPRESSOR
TU TURBINE WORK

0,060
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSIR EXIT 36.9
HEAT EXCHANGER EXIT 944.0

TURBINF EXIT 944.0

TABLE L. - Continued. IDEAL TURBINE CYCLE

(b) U.S. customary units

COMPRESSOR
PRESSURE
(ATM)

500.0

COMPRESSOR WORK
(HP/(LB/S))

367.0

PRESSURE
(ATM)

.50
500.00
500.00

10.00

COMPRESSOR
PRESSURE
(ATM)

1000.0

COMPRESSOR WORK
(HP/(LB/S))

686.0

PRESSURE
{ATM)

0.50
1000.,00
1000, 00

10.00

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

94k 4

AVATLABLE WORK
(HP/7 (LB/S))

19600.0
DENSITY ENTHALPY
(G/CMwax3) (CAL/G) o
7.310E-02 -65.9
9.200E~-02 78.2
1.180€E-02 3360.0
2+590E-04 3260.0

HEAT EXCHANGER
TEMPERATURE
(DEG. K)
944, 4
AVAILABLE WORK
(HP/ (LB/S))
18100.0
DENSITY ENTHALPY

{G/CMwa3) {CAL/G)
7.310E-02 -65.9
1.000E-01 204.0
2+160E-02 3460.0
2.,590E-04 3260.0

PRESS AT EXIT
OF TURB. STAGE
{ATM)

10.00

HE 2T TRANSFERRED
(FEG-W/(LB/S))

€.500

ENTROPY
(CAL/(G-K))

1.68
168
13.30
17.20

PRESS AT EXIT
OF TURB. STAGE
(ATM)

10.0C

HE2AT TRANSFERRED
(FEG-W/(LB/S))

£.660C

ENTROPY
(CAL/(G-K})

1.68
i.68
12.60
17.20



LG

STORAGE
PRESSURE
(ATM)

0,52

RATLD OF CUMPRESSOR
TO TURBINE WORK

g.078
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT “2,7
HEAT EXCHANGER EXIT 944 .0
TURBINE EXIT 944,0

STORAGE
PRESSURE
(ATM)

0,50

RATIJ OF COMPRESSOR
TO TURBINE WORK

0.094
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 47.9
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

COUMPRE SSOR
PRESSURE
{ATM)

1500.C

COMPRESSOR WARK
{HP/(LB/S))

982.0

PRESSURE
(ATM)

0.50
1500.00
1500.00

10.00

COMPRESSUR
PRESSURE
(ATM)

2000.0

COMPRESSOR WORK
tHP/(LB/S))

1260.0

PRESSURE
(ATM)

0.5C
2000.00
2000.00
10,00

HEAT EXCHANGER
TEMPERATURE
(DEG. K}

944,46

AVAILABLE WORK
(HP/(LB/S))

17200.0
DENSITY ENTHALPY
{G/CMes3) {CAL/G)
7.310E-02 -65.9
1.100E-01 320.0
3.000€-02 3550.0
2+590E-04 3260.0

HEAT EXCHANGER

TEMPERATURE

{DEG. K)
9444
AVAILABLE WORK
(HP/ (LB/S))
16500.0

DENSITY ENTHALPY
{G/CMew3) {CAL/G)
7.310E-02 -65.9
1.100€-01 431.0
3.740E-02 3640.0
2.590E-04 3260.0

PRESS AT EXIT
CF TUR3. STAGE
(ATM)

10.CC

HEAT TRANSFERREQ
(MEG-W/(LB/S))

€.82C

ENTROPY
(CAL/(G=-K))

1.68
1.68
12.20
17.20

PRESS AT EXIT
CF TURB. STAGE
(ATM)

10,00

HEAT TRANSFERRED
(MEG-w/{LB/S))

£.960

ENTROPY
(CAL/(G-K))

1.68
l.68
11.90
17.20



8¢

STORAGE
PRESSURE
(ATM)

0.50

RATIO OF CUMPRESSOR
TO TJRBINE WORK

0,110
TEMPERATURE
(DEG. K)

STORAGE TANK 18.1
COMPRESSIOR EXIT 52.3
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

STORAGE

PRESSURE

(ATM)

0.50

RATIO OF CUMPRESSOR
TO TURBINE WORK

0.120
TEMPERATURE
{DEG, K}
STORAGE TANK 18.1
COMPRESSOR EXIT 56.0
HEAT EXCHANGER EXIT 944.0

TURBINE EXIT 944.0

TABLE I. - Continued., IDEAL TURBINE CYCLE

{b) Continued. U.S. customary units

COMPRESSOR HEAT EXCHANGER

PRESSURE TEMPERATURE
(ATM) (DEG. K)
2500.0 9464, 4

COUMPRESSOR WORK
(HP/(LB/S))

AVAILABLE WORK
(HP/Z(LB/S))

1540.0 16000.0
PRESSURE DENSITY ENTHALPY
(ATM) (G/CMea3) (CAL/G)
U.50 7.310E~02 -65,.9
2500.00 1.200E-01 538.0
2500.00 4.390E-02 3720.0
10.00 2.590E-04 3260.0
CUOMPRESSOR HEAT EXCHANGER
PRESSURE TEMPERATURE
LATM) (DEG. K)
3000.0 44,4
COMPRESSOR WORK AVAILABLE WORK
(HP/{LB/S)) (HP/(LB/SY))
1800.0 1560040
PRESSURE DENSITY ENTHALPY
(ATM) {G/CMee3) (CAL/G)
0.50 7.310E-02 -65.9
3000.00 1.200€~01 642 .0
3000.00 4,980E-02 3810.0
1G.0v 24590E~04 3260.0

PRESS AT EXIT
OF TURB. STAGE
(ATM)

10,0¢C

HEAT TRANSFERRED
(FEG-W/{LB/S))

7.100

ENTROPY
(CAL/(G-K)}

le68
l.68
l1i.70
17.20

PRESS AT EXIT
OF TURB. STAGE
(ATM)

16,00

HEAT TRAMSFERRED
(FEG-%/({LB/S))

71.230

ENTROPY
(CAL/(G-K))

1.68
1.68
11.50
17.20



6¢

STORAGE
PRESSURE
{ATM)

0.59

RAT1D OF COMPRESSOR
TO TURBINE WORK

0.130
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 59.4
HEAT EXCHANGER EXIT 944,0

TURBINF EXIT 944 .0

STORAGE
PRESSURE
(ATM)

0.50

RAT10 OF COMPRESSOR
TO TURBINE WORK

0.140
TEMPERATURE
(DEG. K)
STORAGFE TANK 18.1
COMPRESSDR EXIT 62.4
HEAT EXCHANGER EXIT 944,0
TURBIN: EXIT 944,0

CUMPRESSOR
PRESSURE
(ATM)

350C.0

COMPRESSOR WORK
(HP/(LB/S})

2060.0

PRESSURE
tATM)

0.50
35G0.00
3500.00

10.00

CUMPRESSOR
PRESSURE
(ATM)

4000.0

COMPRESSOR WORK
(HP/(LB/S))

2310.0

PRESSURE
(ATM)

G.50
4000.00
4000.00

10,00

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

944.4

AVAILABLE WORK
(HP/(LB/S))

15300.0
DENSITY ENTHALPY
(G/CMe¥3) {CAL/G)
7.310E-02 -65.9
1.200E~-01 742 .0
5.520E~02 3890.0
2.590E-04 3260.0

HEAT EXCHANGER
TEMPERATURE
(DEG. K)
944, 4
AVATLABLE WORK

(HP/(LB/S))

15000.0
DENSITY ENTHALPY
{G/CMen3) {CAL/G)
7.310€-02 -65.9
1.200E-01 841.0
6.010E-02 3670,0
2.590E-04 3260,0

PRESS AT EXIT
OF TURB. STAGE
(ATM)

16.0¢C

HEAT TRANSFERRED
(MEG-W/{LB/S))

7.350

ENTROPY
[CAL/IG-K))

1.68
i.68
11,40
17.2C

PRESS AT EXIT
OF TURB. STAGE
(ATM)

10.00

HEAY TRANSFERRED
(MEG=-W/(LB/S))

1.470

ENTROPY
(CAL/ (G=K})

1.68

1.68
11.20
17.20




0¢

STORAGE
PRESSURE
(ATM)

0,590

RATIO OF CUMPRESSOR
TO TURBINE WORK

0,150
TEMPERATURE
(DEG. K)
STORAGF TANK 18.1
COMPRESSOR EXIT 65,1
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944,0

STORAGE
PRESSURE
(ATM)

0.50

RATIO OF COMPRESSOR
TU TURBINE WORK

0.160
TEMPERATURE
{DEG. K)
STORAGE TANK 18,1
COMPRESSOR EXIT 6T.7
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

TABLE 1, - Continued. IDEAL TURBINE CYCLE

(b) Continued. U.S. customary units

COMPRESSOR HEAT EXCHANGER

PRESSURE TEMPERATURE
(ATM) (DEG, K}
4500.0 944, 4

COMPRESSOR WORK AVATILABLE WORK

(HP/(LB/S)) (HP/(LB/S))
2550.0 14800.0
PRESSURE DENSITY
(ATM) (G/CMs=3)
C.50 T+310E-02
4500.00 1.300E-01
4500,00 6.460€E-02
10.00 2.590€-04
CUMPRESSOR HEAT EXCHANGER
PRESSURE TEMPERATURE
(ATM) (DEG. K)
5000.0 944.4

COMPRESSUR WORK
(HP/(LB/S))

AVAILABLE WORK
[(HP/(LB/S))

27%0.0 14600.0
PRESSURE DENSITY
(ATM) (G/CMne3)
0.50 7.310E-02
5000, 00 1.300E-01
5000.00 6.870E-02
10.00 2.590E-04

ENTHALPY
(CAL/G)

-65.9
$37.0
4C50.0
3260.0

ENTHALPY
{CAL/G)

-65.9
1€30.0
4130.0
3260.0

PRESS AT EXIT
OF TURB. STAGE

(ATM)

10,00

HEAT TRANSFERRED
(MFEG-W/(LB/S))

7.580

ENTROPY
(CAL/(G-K))

1.68
1.68
li.l0
17.20

PRESS AT EXIT
OF TURB. STAGE

{ATM)

10.00

HEAT TRANSFERRED
{NEG=W/(LB/S))

7.690

ENTROPY
(CAL/(G-K))

l.68
1.68
11.00
17.20




1€

STORAGE
PRESSURE
(ATM)

C.52

RATIO OF COMPRESSOR
TO TURBINE WORK

0.033
TEMPERATURE
(DEG+ K)
STORAGE TANK 18.1
COMPRESSOR EXIT 30.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAG
PRESSURE
(ATM)

0.52

RATIJ3 OF COMPRESSOR
TO TURBINE WORK

0.051
TEMPERATURE
{DEG. K)
STYORAGE VANK i8.1
COMPRESSIR EXIT 36.9
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR
PRESSURE
(ATM)

500.0

COMPRESSOR WORK
{HP/(LB/S))

367.0

PRESSURE
{ATM)

0.50
500.00
500.00

10.00

COMPRESSOR
PRESSURE
(ATM)

1000.0

éOMPRESSOR WORK
(HP/(LB/S))

686.0

PRESSURE
[ATM)

0.50
1000.00
1000.00

10.00

HEAT EXCHANGER
TEMPERATURE
(DEG. K}

1111.0

AVAILABLE WORK
(HP/(LB/S))

24700.0
DENSITY ENTHALPY
(G/CMwne3) ({CAL/G)
7+310E-02 -65,.9
9.200E-02 78.2
1,020E-02 3660.0
2.210E-04 3860.C
HEAT EXCHANGER
TEMPERATURE
(DEG. K}
1111.0
AVAILABLE WORK

(HP/(LB/S))

22800.0
DENSITY ENTHALPY
(G/CMenl) (CAL/G)
7.310E-02 -65.9
1.000E-01 204.0
1.890E-02 4C60.0
24210E=-04 3860.0

PRESS AT EXIT
CF TURB. STAGE
(ATM)

i0.CC

HEFT TRANSFERRED
(NEG-w/{LEB/S))

1.63¢C

ENTROPY
(CAL/(G=-K))

1.68
1.68
13.90
17.8C

PRESS AT EXIT
OF TURB. STAGE
(ATM)

10.0C

HE AT TRANSFERRED
(MEG=-w/{LB/S))

7.810

ENTROPY
(CAL/(G-K))

1. 68
1.68
13.2¢C
17.80



(44

STORAGE
PRESSURE
(ATM)

0.59

RATIO OF COMPRESSOR
TO TURBINE WORK

0,067
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSIR EXIT 42.7
HEAT EXCHANGER EXIT 1110.0
TURBINZ EXIT 1110.0

STORAGE
PRESSURE
(ATM)

0.50

RATI® OF COMPRESSOR
TO TURBINE WORK

0.080
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 47.9

HEAT EXCHANGER EXIT 1110,0
TURBINE EXIT 1110.0

TABLE 1. - Continued. IDEAL TURBINE CYCLE

(b) Continued.

COMPRESSDR
PRESSURE
(ATM)

1500.0

COMPRESSOR WORK
(HP/LLB/SH)

982.0 -

PRESSURE
(ATM)

G« 50
1500. 00
1500. 00

10.00

COMPRESSOR
PRESSURE
(ATM)

2000.0

COMPRESSOR WORK
(HP/(LB/S))

1260.0

PRESSURE
(ATM)

0+50
2000.00
2003.00
10.00

U.S. customary units

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

il11.0

AVAILABLE WORK
tHP/ZLLB/S))

21800.0
DENSITY ENTHALPY
{G/CMwa3) {CAL/G)
7.310€~02 -65.9
1.100E-01 320.¢C
2.650E-02 4150.0
24210E-04 3860.0

HEAT EXCHANGER
TEMPERATURE
(DEG. K}
1111.0
AVAILABLE WORK

(HP/{LB/S))

21000.0
DENSITY ENTHALPY
(G/CHa=3) (CAL/G)
7.310€E-02 -65.9
1.100€E~-01 431.0
3.320€-02 4240.0
2.210E-04 3860.0

PRESS AT EXIT
CF TURB, STAGE
(ATM}

10.CC

HEAT TRANSFERRED
(MEG-W/{LE/S))

1.97C

ENTROPY
(CAL/(G~K})

1.68
l.68
12.80
17.80

PRESS AT EXIT
CF TURB, STAGE
(ATM)

1C.CC

HEZT TRANSFERRED
(MEG-W/(LE/S))

e.12¢C

ENTROPY
(CAL/(G~K})

1.68
1.68
12.50
17.80



STORAGE
PRESSURE
(ATH)

0.5

RATIO OF CUMPRESSOR
TO TURBINE WORK

0.093
TEMPERATURE
{DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 52.3
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
(ATM)

0.50

RATID OF COMPRESSOR
TO TUYRBINE WORK

/
0.10¢
TEMPERATURE
(DEG. K)

STORAGE TANK 18.1
COMPRESSOR EXIT 56.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

w

w

COMPRESSOR
PRESSURE
(ATM)

2500.0

COMPRESSOR WORK
tHP/(LB/S))

1540.0

PRE SSURE
(ATM)

0.50
2500400
2500. 00

10,00

COMPRESSQOR
PRESSURE
(ATM)

3000.0

COMPRESSOR WORK
{HP/(LB/S))

18C0.0

PRESSURE
(ATM)

0.50
3000.00
3000.00

10.00

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVATILABLE WORK
(HP/(LB/S))

20400.0
DENSITY ENTHALPY
(G/CMaw3) (CAL/G)
7+310E-02 -65.9
1,200E-01 538.0
3.9306-02 4330.0
2.210E-04 3860.0

HEAT EXCHANGER
TEMPERATURE
(DEG. K1}
1111.0
AVAILABLE WORK
(HP/(LB/S))
20000,0
DENSITY ENTHALPY

(G/CMeasn3) {CAL/G)
7.310€-02 ~6549
1.200€-01 642.0
4,490E-02 4420,.0
2.210E-04 3860.0

PRESS AT EXIT
CF TURB., STAGE
(ATM)

10.0¢C

HEAT TRANSFERRED
(MEG~W/(LB/S))

8260

ENTROPY
(CAL/(G-K})

1.68
1.68
12.30
17.80

PRESS AT EXIT
CF TURB. STAGE
(ATW)

10.0C

HEZT TRANSFERRED
(MEG-W/(LB/S))

8.4CC

ENTROPY
(CAL/(G-K))

l.68
1.68
12.10
17.80



24

STORAGE
PRESSURE
(ATM)

0.5¢

RATIO OF COMPRESSOR
TO TURBINE WORK

0.110
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 59.4
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
HATH)

0.59

RATIJO OF COMPRESSOR
YO TURBINE WORK

0.120
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSDR EXIT 62.4
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

TABIE 1. - Concluded. IDEAL TURBINE CYCLE

(b) Concluded. U.S. customary units

COMPRESSOR
PRESSURE
(ATM)

3500.0

COMPRESSOR WORK
(HP/(LB/S))

2060.0

PRESSURE
(ATM)

0.50
3500.00
3500, 00

10.00

COMPRESSOR
PRESSURE
(ATM)

4000.0

COMPRESSOR WORK
tHP/{LB/S))

2310.0

PRESSURE
(ATM)

0.50
4000.00
4000. 00

10.00

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVAILABLE WORK
{HP/(LB/S))

19600.0
DENSITY ENTHALPY
({G/CMes3) ( CAL/G)
7.310E-02 -65.9
1.200E-01 742 .0
4+990E~02 4500.0
2.210E-04 3€60.C

HEAT EXCHANGER
TEMPERATURE
(DEG. K)
1111.0
AVAILABLE WORK

(HP/(LB/S))

19200.0
DENSITY ENTHALPY
(G/CMue3) ( CAL/G)
7.310E-02 ~6549
1.200E-01 841.0
5.460E~02 4580.0
2+210E-04 3860.0

PRESS AT EXIT
CF TURB. STAGE
(ATM)

10.0C

HE #/T TRANSFERRED
(FEG=W/(LE/S))

8.530

ENTROPY
(CAL/(G=-K))

l.68
1.68
12.CC
17.80

PRESS AT EXIT
OF TURB. STAGE
(ATM)

10.00

HE#T TRANSFERRED
(PEG-W/LLAR/S))

£.65C

EATROPY
(CAL/(G~K))

1.68
1.68
11.80
17.8¢C



14

STORAGE
PRESSURE
(ATM)

0.50

RATIO OF COMPRESSOR
TO TURBINE WORK

0.13G
TEMPERATURE
{DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 65.1
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

STORAGE
PRESSURE
(ATM)

0.50

RATIO OF COMPRESSOR
TO TURBINE WORK

0.140
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 67.7
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR
PRESSURE
(ATM)

4500.0

COMPRESSOR WORK
(HP/(LB/S))

2550.0

PRESSURE
(ATM)

0.50
4500. 00
4500.00

10.00

COMPRESSOR
PRESSURE
(ATM)

5000.0

COMPRESSOR WORK
{(HP/{LB/S))

2790.0

PRESSURE
(ATM)

0e50
5000.00
5000.00
10.00

HEAT EXCHANGER
TEMPERATURE
(DEG. K)

1111.0

AVATLABLE WORK
{HP/(LB/S))

18900.0
DENSITY EATHALPY
(G/CM==a3) (CAL/G)
7.310€E-02 -65.9
1.300E-01 $37.0
5.890E-02 4€60.C
2.210E-04 3860,0

HEAT EXCHANGER
TEMPERATURE
(0EG. K]
1111.0
AVAILABLE WORK

(HP/(LB/S )

18700.,0
DENSITY ENTHALPY
(G/CMese3y (CAL/G)
T.310E-02 -65.9
1.300E-01 1€30.0
6.300E-02 4740.0
2+210E-04 3860.0

PRESS AT EXIY
CF TUREB. STAGE
(ATM)

10.¢C

HELT TRANSFERRED
(MEC-w/(LE/S))

g.77¢C

ENTRQPY
(CAL/{G=-K)}

1.68
1.68
11.7C
17.80

PRESS AT EXIT
CF TURB. STAGE
(ATM)

10.CC

HE£T TRANSFERRED
(FEG-W/(LB/S)H)

€.880

ENTRGPY
(CAL/(G-K))

1.68
1.68
11.6C
17.80



9¢

TABLE II. - NONADIABATIC TURBINE CYCLE

STORAG= PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF CUMP, STAGE OF CUMP, STAGE PRESSURE
(N/Mewl) (N/Mes2) (N/Meas2)
5.07E+04 1.01E+07 0.85 5.066E+07

RATIQD OF CUMPRESSOR
TO TJRBINE WORK

COMPRESSOR WORK
{ W/{KG/S))

0.0606 T.270E+05
TEMPERATURE PRESSURE
(DEG. K) (N/Mes2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 43.3 5.07E+07
HEAT EXCHANGER EXIT 944.0 S.07E+07
TURBINE EXIT 944,0 1.01E+06
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP,. STAGE OF COMP. STAGE PRESSURE
(N/Mas2) (N/Mes2) (N/Mun2)
5.07E+04 1.01E+07 0.85 1.013E+08

RATIO QF COMPRESSOR
TO TURBINE WORK

0.100
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64.3
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

COMPRESSOR KWORK
( W/(KG/S))

1.390E+06

PRESSURE
(N/Mue2)

5.07€+04
1.01E+08
1.01E+08
1.01E+06

(a) ST units

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB., STAGE OF TURB. STAGE CF TURB. STAGE
{DEG. K} (N/Mes2) (N/Me22)

944.4 1.01E+07 0.85 1.01E+06
AVAILABLE WORK HEZT TRANSFERRED
( W/ {KG/S)) (MEG-W/{KG/S))
2.920E+07 14.3CC
DENSITY ENTHALPY ENTROPY
(KG/Mee3) (J/7KG) (J/7(KG-K)}
7.310E401 -2.76E405 T.01E+403
8.650E+01 4.51E+05 1.04E+404
1.180E+01 1.41E+07 S5.57E+404
2+600E~-01 1.36E+07 T.18E404
HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TUR8, STAGE OF TURB. STAGE CF TURB. STAGE
(DEG. K) (N/Me22) {N/Mxa2)
944.4 1.01E+07 C.85 1.01E+06
AVATLABLE WORK HELT TRANSFERRED
( W/ (KG/S)) (MEG-W/ (KG/S))
2.500E+07 l14,7CC
DENSITY ENTHALPY ENTROFY

(KG/Mun3) (J/KG) (J/(KG=~K))
T.310€401 =2.T6E+405 T.01E403
9.280E+01 1.11E+06 1.,22E+04
2.160£+01 1.45E+07 £.29E404
2.600E-01 1.36E+07 T.18E+04



LS

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE UF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Msa2) (N/Mee2) (N/Mne2)
5.07E+04 1.01E+07 0.85 1.520E+08

RATIO OF COMPRESSOR

COMPRESSOR WORK

TO TURBINE WORK { W/LKG/S))
0.1320 2.010E+06
TEMPERATURE PRESSURE
(DEG. K) (N/Mre2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 80.7 1.52E+08
HEAT EXCHANGER EXIT 944.0 1.52E+08
TURBINZ EXIT 344.0 1. 01E+06
STORAGF PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE 0F COMP. STAGE OF COMP, STAGE PRESSURE
(N/Man2}) (N/Me22) (N/Mue2)
5.07E+04 1.01E+07 0.85 2.026E+08
RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK { W/{KG/S))
0.160 2.610E+06
TEMPERATURE PRESSURE
(DEG. K) (N/M»s2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 94.5 2.03E+08
HEAT EXCHANGER EXIT 944,.0 2.03E+08
TURBINE EXIT 944.0 1.01E+06

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE Of TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Men2) (N/Mee2)

9%4.4 1.01E+07 0.85 1.01E+06
AVAILABLE WORK HEAT TRANSFERRED
( W/ (KG/S)) (MEG-W/{KG/S))
2.250€E+07 £.CCC
DENSITY ENTHALPY ENTROPY
(KG/M#=s3) (J/XG) (J/(KG=-K))
7.310E+01 =2.76E+405 7.01E403
9.790E+01 1.74E406 1.35E+04
3.000E+01 1.49E+07 S.12FE 404
2.600€-01 1436E+07 1.18E+04
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB, STAGE OF TURB. STAGE
(DEG. K) (N/Mes2) (N/M2a2)
944.4 1.01E+07 0.85 1.01E+06
AVAILABLE WORK HE2LT TRANSFERRED
( W/ {KG/S}) (FEG-n/(KC/S))
2.060E+07 15.30¢C
DENSITY ENTHALPY ENTROPY

(KG/M=»3) (J/KG) (J/7{KG=K))
T«310E+01 ~2.T6E+05 T.ClE+03
1.020£+02 2.33E+06 le45E 404
3.740E+01 1.52E+07 5.00€E404
2.600E-01 1.36E+07 T.18€E404



8¢

TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(a) Continued. SI units

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(N/Max2) (N/Mee2) (N/Me=2)
5.07E+94 1.01E+407 085 B 2+533E+08
RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK { W/ {KG/S))
0.180 3.190E+06
TEMPERATURE PRESSURE
(DEG. K} (N/Mne2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 107.0 2.53E+08
HEAT EXCHANGER EXIT 944,0 2+.53E+08
TURBINE EXIT 944 .0 1.01E+06
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(N/Mew2) (N/Ma=n2) (N/Mea2)
5.0TE+04 1.01E+07 Ce85 3.040E+08
RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK { W/(KG/S))
0,200 3.740E+06
TEMPERATURE PRESSURE
(DEG. K) (N/Mew2)
STORAGE TANK 18.1 Se07E+04
COMPRESSOR EXIT 118.0 3.04E+08
HEAT EXCHANGER EXIT 944,0 3.,04E+08
TURBINE EXIT $44,0 1.01E+06

HEAT EXCHANGER

TEMPERATURE OF TURB, STAGE
(DEG. K) (N/Me22)
944,4 1.01€+07

AVAILABLE WORK
{ W/ (KG/S))

1,910E+07

DENSITY
(KG/Man3)

7+310E+01
1.060E+02
44390E+01
2.600€-01

HEAT EXCHANGER PRESS. DIFF,

TEMPERATURE 0F TurB, STAGE OF TUuRB.
(DEG« K) (N/Mes2)
944.4 1.01€+07 0.85
AVAILABLE WORK
{ W/IKG/S))
1.790E+07
DENSITY ENTHALPY
(KG/Mw#x3) (J/7KG)
T+310E+01 -2.76E+05
1.090E+02 3.4TE+O6
4.980E+401 1.59E+07
2.600E-01 1+36E407

PRESS. DIFF,

0.85

EFFICIENCY
OF TURBe STAGE

PRESS AT EXIT
OF TURB. STAGE
(N/Ma22)

1.01€+406

HEZT TRANSFERRED
(MEG=-W/{KC/S))

15.5CC

ENTHALPY ENTROPY
(J/7KG) (J/(KG=-K))
~2.76E+05 7.01E+403
2.91E+06 1.54E404
1.56E+07 4.91E+04
1.36E+07 1. 18E+04

EFFICIENCY PRESS AT EXIT

STAGE CF TURB. STAGE

(N/M=e2)

1.01E+06

HEZT TRANSFERRED
{MEG-W/(KGC/S))

15.7CC

ENTROPY
(J/ (KG-K})

T.01€403
1. 61E+04
4.83E+04
T+18E+04
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STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE UF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mea2) (N/Mew2) (N/Mae2)
5.07E+24 1.01E+07 0.85 3.546E+08

RATIO OF COUMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
{ W/IKG/SYH)

0,220 4,280E406
TEMPERATURE PRESSURE
(DEG. K) (N/M#e2)
STORAGE TANK 18.1 5.07E+C4
COMPRESSOR EXIT 128.0 3,55E408
HEAT EXCHANGER EXIT 944.,0 3.55E+08
TURBINE EXIT 944,0 1.01E+06
STORAGE PRESS. DIFF, EFFICIENCY COMPRE SSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(N/Me#2) (N/Mea2) (N/M222)
5.07E+364 1.01E+07 0.85 4,053E+08

RATID OF COMPRESSOR
TO TURBINE WORK

0.240
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSDR EXIT 138.0
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

COMPRESSOR WORK
{ W/{(KG/S))

4.,810E+06

PRESSURE
(N/Mes2)

5.07E+04
4,05E+08
4. 05E+408
1.01E+06

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE CF TURB. STAGE
(DEG. K) (N/Men2) {N/M=ae2)
94444 1.01€+07 0.85 l.01E+06

AVATLABLE WORK
( W/ {KG/S))

HE?T TRANSFERREC
(MEC-h/(KG/ S))

1.690E+07 1€.0CC
DENSITY ENTHALPY ENTRGPY
(KG/Men3) (J/KG) (J7(KG-K))
7.310E+01 -2.76E+05 7.01E4+03
1.120E402 4.01E+0¢ 1.68E+04
5.520E+401 1.63€+407 4,76E+04
2.600E-01 1.36E407 7.185404
HEAT EXCHANGER  PRESS. DIFF,. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
{DEG. X} {N/Mee2) (N/Me22)
94444 1.01E+07 0.85 1.01E+06

AVAILABLE WORK
( W/ (KG/S))

1.590E+07

DENSITY
(KG/Men3)

T+.310E+01
1.140E402
6.010E+01
24600E~01

HEZT TRANSFERRED
(MEG-W/[KG/ $))

1€.20¢C
EANTHALPY ENTROPY
(J7RG)Y (J/7(KG-K))
~2.T4E+05 7.01€403
4 .54E406 1.74E+04
1.66E+07 4,70E+04
1.36E407 7.18E+04
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PRESS. DIFF,

TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(a) Continued. SI units

HEAT EXCHANGER

STORAGE EFFICIENCY COMPRESSOR PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP., STAGE PRESSURE TEMPERATURE OF TURB. STAGE OFf TURB. STAGE OF TURB. STAGE
(N/Mew2) (N/Mea2) (N/Hws2) (DEG. K) (N/Mea2) (N/Me22)
5.07E+04 1.01E+07 0.85 4.56Q0E+08 %4444 1.01€E+07 C.85 1.01£406

RATID OF CUMPRESSOR COMPRESSUR WORK AVATLABLE WORK HE2T TRANSFERRED

TO TURBINE WORK { W/IKG/S)) { W/ (KG/S)) (MNEG-W/(KG/S))

0.260 5.330E+06 1.510E+07 16+4CC
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTRCFY
{DEG. K) (N/Mea2) (KG/Mes3) (J/KG) (J7{KG-K})

STORAGE TANK 8.1 5.07E+04 7.310E+01 ~2.76E+05 7.01€+403
COMPRESSOR EXIT 147.0 4e56E+08 1.160E+02 5056406 1.79E+04
HEAT EXCHANGER EXIT 944.0 4.56E+08 6.460E+01 1.69E407 4. 65E+404
TURBINE EXIT 944.0 1.01E+06 2.600E-01 1.36E+07 T.18E+404
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE QOF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/M#=2) (N/Mee2) (N/Mue2) (DEG. K) (N/Mex2) (N/M»s2)
S.0TE+0% 1.01€+07 0.85 5.066E+08 944.4 1.01E+07 0.85 1. 01E406

LRATID OF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HE2AT TRANSFERRED

TO TURBINE WORK ( W/LKG/S)) ( W/ (KG/S)) (MEG-W/(KE/S))

0.270 5.840E+06 1.440E+07 1€.60C
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTRCFY
(DEG. K) (N/Mae2) {KG/Men3) tJ/7KG) (J/{KG-K))

STORAGE TANK 18.1 5.07E+04 T7.310E+01 =2.T76E405 7.01€+03
COMPRESSOR EXIT 156.0 5.07E+08 1.180E+02 5.56E+06 1.B84E+04
HEAT EXCHANGER EXIT 944.0 5.07E+08 6.870E+01 1.73E407 4.61E+04
TURBINE EXIT 944.0 1.01E+406 2.600E-01 1.36E+07 Te18E+04
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STORAGE PRESS. DIFF. EFFICIENCY CUMPRE SSOR
PRESSURE OF COMP. STAGE UF COMP. STAGE PRESSURE
(N/Mwna2) {N/Mas2) (N/Mes2)
S.0TE+ .4 1.01E+07 0.85 1.520€+08

RATIO OF CUMPRESSOR
TO TURBINE WORK

COUMPRESSUR WORK
( W/IKG/S))

0.110 2.010E+06

TEMPERATURE PRESSURE

{DEG. K) (N/Mea2)

STORAGFR TANK 18.1 5.07E+04

COMPRESSOR EXIT 80.7 1.52E+08

HEAT EXCHANGER EXIT 1110.0 1.52E+08

TURBINE EXIT 1110.0 1.01E+06
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR

PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE

(N/Mee2) (N/Meew2) (N/Mes2)
5.07TE+04 1.01E+07 0.85 2.026E+08

RATID OF CUMPRESSOR
TO TURBINE WURK

04140

TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 94.5
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR WORK
{ W/ (KG/S))

2.610E+406

PRESSURE
(N/Mese2)

5.07E+04
2.03E+08
2.03E+08
1.0iE+06

HEAT EXCHANGER PRESS. DIFF. EFFICIEN
TEMPERATURE OF TURB. STAGE OF TURB.
(DEG. K) (N/Mes2)
1111.0 1.01E+07 0.85
AVAILABLE WORK
( W/ (KG/S))
2+900E+07
DENSITY ENTHALPY
[KG/M==3) (J/KG)
T+310E+01 -2.76E+05
9.790E+01 l.74E+06
2.650E+401L 1.T4E+07
2.200E-01 1.61E+07
HEAT EXCHANGER PRESS. DIFF, EFFICIEN
TEMPERATURE OF TURB., STAGE OF TURB.
(DEG. K) (N/Me22)
1111.0 1.01E+07 .85
AVATLABLE WORK
( W/ (KG/S))
2.670E+07
DENSITY ENTHALPY
(KG/Mun3) (J/KG)
7+310E+01 =2.T6E+05
1.020€E+02 2.33E+06
3.320E+01 1.78E+07
2.200E-01 1.61E407

cy
STAGE

PRESS AT EXIT
OF TURB STAGE
(N/Me2)

1.01E+06

HEAT TRANSFERRED
(FEG-W/(KG/S))

17.50C

ENTROPY
(J/{KG=K})

7.01E+03
1.35E+04
5.37E+04
Te43E+04

cy PRESS AT EXIT
STAGE CF TURB. STAGE
(N/Mee2)
1.01E+06

HEAT TRANSFERRED
(MEG~W/(KG/S))

17.800

ENTROPY
(J/{KG-K) )

7.01€+03
1.45E+404
5.25E404
Te43E 404
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TABLE 1I. - Continued. NONADIABATIC TURBINE CYCLE

(a) Continued. SI units

STORAGE PRESS. DIFF. EFFICIENCY CUMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE DOF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Men2) (N/Mea2) (N/Mes2) (DEG. K) (N/Mae2) (N/M»e2)
5.07E+04 1.01E+07 0.85 2.533E+08 1111.0 1.01E+07 0.85 1+ 01E+06

RATID OF CUMPRESSOR
TU TJURBINE wORK

COMPRESSOR WORK
{ W/IKG/S))

AVATLABLE WORK
{ W/ (KG/S}))

HEAT TRANSFERRED
(FEG-W/(KG/S))

0.160 3.190E+06 2.500E+07 L€.1C0
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (N/Mee2) (KG/Mee3) (J7 KG) (J/{KG=K))
STORAGE TANK 18.1 5.07E+04 7.310E+01 =2.T6E+05 7.01E+403
COMPRESSJIR EXIT 107.0 2453E+408 1.060£+02 2.91E+06 1454E+04
HEAT EXCHANGER EXIT 1110.0 2.53E+08 3.930E+01 1.8lE+07 5.15E+04
TURBINE EXIT 11i0.0 1.01E+06 2.200E-01 1.61€E+07 T+43E404
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Muss) (N/Mes2) (N/Mee2) (DEG. K) (N/Mee2) (N/Mse2)
5.07E+34 1.01E+07 0.85 3.040E+08 1111.0 1.01E+07 0.85 l.0lE+06
RATID OF COMPRESSOR COMPRESSOR WORK AVATLABLE WORK HEAT TRANSFERRED
TO TJRBINE WORK ( W/(KG/S)) { W/{KG/S)) (FEG-W/{KG/S))
0.170 3.T40E+Q6 2.350€+07 18.40C
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTRQOPY
(DEG. K) (N/Mea2) (KG/Mue3) (J/KG} (J/IKG-K))
STORAGE TANK 18.1 5.07E+04 7.310€+01 ~2.T6E+05 7.01E+03
COMPRESSDR EXIT 118.0 3.04E+C8 1.090E+02 3.47E+406 l.61E+04
HEAT EXCHANGER EXIT 1110.0 3.04E+08 4.490E+01 1 .85E+07 5.08E +04
TURBINC EXIT 1110.0 1.01E+G6 2.200€-01 1.61E+07 T.43E+04
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STORAGF PRESS. DIFF, EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. OIFF, EFFICIENCY PRESS AT EXIT
PRESSURE UF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mee2) (N/Mes2) (N/Mas2) (DEG. K) (N/Mes2) (N/Mea2)
5.07E+0a l.01E+07 3.546E+08 1111.0 1.01E+07 G.85 1.01E+06

RATIOQ QF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HEAT TRANSFERRED

TO TURBINE WORK ( W/(KG/S)) ( W/ (KG/S)) (FEG-W/(KG/S))

0.190 4.,280E+06 24220E+07 18.600
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (N/Mus2) (KG/M#23) (J/KG) (J/{KG=K))

STORAGE TANK 18 1 5.07E+04 7+310E+01 ~24T6E+05 7.01€E+C3
COMPRESSOR EXIT 128.0 ! 3.55E+08 1.120E+02 4.,01E+06 1.685 404
HEAT EXCHANGER EXIT 1110.0 3.55E+08 4.990E+01 1.88E+07 5.01E+04
TURBINE EXIT 1110.0 1.01E+06 2+200E-01 L.61E+07 1.43E+04
STORAGE PRESS. OIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mes?) (N/Mee2) (N/Mae2) {DEG. K) (N/Men2) (N/Mea2)
5. 07E+04 1.01E+07 4.053E+08 1111.0 1.01E+07 U.85 1.01E+06

RATID OF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HEAT TRANSFERRED

TO TURBINE WORK ( W/IKG/S)) ( W/{KG/S)) (MEG-W/IKG/S))

04210 4.810E+006 2.110E+07 1£.800
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (N/Mes2) . (KG/M#23) (J/7KG) (J7 (KG-K))

STORAGE TANK 18.1 5.07€+04 7.310£+01 =2.T6E+05 7.01E+03
COMPRESSDR EXIT 138.0 4.05E4+08 1.140E+02 4 .54E406 1. 74E+04
HEAT EXCHANGER EXIT 1110.0 4.05E+08 5.460E+01 1.92E+07 4.96E+04
TURBINE EXIT 1110.0 l.01E+06 2+200E-01 1.61E+07 T.43E+04
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(a) Concluded. SI units

STORAGE PRESSe DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB., STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mes?) (N/Mea2) (N/Mee2) (DEG. K} (N/Me22) (N/M=e2)
5.07E+. 4 1.01E+07 0.85 4.560E+08 1i1l.0 1.01E+07 0.85 1.01E+06

RATID OF COMPRESSCR
TO TURBINE WORK °

COMPRESSOR WORK
( W/ (KG/S))

AVAILABLE WORK
( W/IKG/SYH)

HELT TRANSFERRED
(MEG-w/(KG/S))

0.220 5.330E+06 2.020E+07 15.000
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY

(DEG. K) (N/Men2) (KG/M==3) (J/KG) (J/{KG~K})
STORAGT TANK 18.1 5.07E+04 7.310E+01 -2.T6E+0S 7.01E+03
COMPRESSOR EXIT 147.0 4.56E+08 1.16CE+02 5.05€+06 1. 79E+404
HEAT EXCHANGER EXIT 1110.0 4.56E+08 5+890E+01 1.95E+07 4.91E404
TURBINT EXIT 1110.0 1.0iE+06 2.200€-01 1.61E+07 Te43E+404
STORAG: PRESS. DIFF. EFFICIENCY | COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB., STAGE
(N/Mae.) (N/M=s2) (N/Mna2) (DEG. K) (N/Me22) (N/Mee2)
5.07E+ 4 1L.01E+07 0.85 5.066E+08 1111.0 1.01E+07 0.85 1.01E+06

RATIO QF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HEAT TRANSFERRED
TO TURBINE WORK { W/{KG/S)) { W/ (KG/S)) (FEG~-w/{KG/S))
0.240 5.840E+06 1.930E+07 16.200
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY

(DEG. K} (N/Men2) (KG/M#e3) (J/KG) (J/(KG~K))
STORAGZ TANK 18.1 5.07E+404 7.310E+01 -2.T6E+05 7.01E+03
COMPRESSOR EXIT 156.0 5.07E+08 1.180E+02 5.56E+06 l.84E+404
HEAT EXCHANGER EXIT 1110.0 5.07E+08 6.300E+01 1.98E+07 4.86E+04
TURBINE EXIT 1110.0 1.01E+06 24200E-01 Le61E+07 To43E+404
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COMPRESSOR

STORAGE PRESS. DIFF, EFFICIENCY

PRESSURE OF COMP. STAGE OF COMP, STAGE PRESSURE
(N/Mes2) {N/Mee2) (N/Meu2)
5.07E+04 1.01E+07 0.85 5.066E+07

RATID OF CUMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
( W/(KG/S))

0. 056 7.270:405
TEMPERATURE PRESSURE
(DEG. K) (N/Mes2)
STORAGE TANK 18.1 5.07E+04
COMPRESSIR EXIT 43.3 5.,07€+07
HEAT EXCHANGER EXIT 1110.0 5.07E+07
TURBINE EXIT 1110.0 1.01E+06
STURAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(N/Mea2) (N/Mes2) (N/M=n22)
5.07E+ 4 . 1.01E+07 0.85 1.013E+08

RATIO OF COMPRESSOR
TO TURBINE WORK

0.087
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64,3
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR WORK
{ W/{KG/S))

1.390E+06

PRESSURE
(N/Mese2)

5. 07E+04
1.01E+08
1.01E+08
1.01E+06

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TUuRB, STAGE OF TuRB. STAGE OF TURB. STAGE
(DEG. K) (N/Mu=2) (N/Me=2)
il11.0 1.01E+407 .85 1.01E+06

AVAILABLE WORK HEAT TRANSFERRED
( W/ IKG/S)) (FEG-W/(KG/S))
3.690E+07 1€.800
DENSITY ENTHALPY ENTROPY
(KG/Mw=3) (J/KG) (J/(KG=-K))
7+310E+401 ~2.T76E+05 7.01E+403
B8.650E+01 4.51E+05 1. 04E+04
1.020E+01 1.66E+07 5.82E+404
2.200E-01 1.61E407 T.43E+04
HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Me#2) (N/Me22)
1111.0 1.01E+407 0.85 1.01E+06
AVATLABLE WORK HEAT TRANSFERRED
( W/ {KG/S)) (MEG=W/(KG/S))
3.200£+07 17.200
DENSITY ENTHALPY ENTROPY
(KG/M»a3) (J/KG) (J7(KG=K})
7+310E+01 ~2.76E+05 7.01E+403
9.280E+01 1.11E+06 1.22E+04
1.890E+01 1.70E+07 S5.53E404
2.200E-01 1.61E407 Te43:404
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STORAGE PRESS. DIFF.
PRESSURE 0OF COMP, STAGE
(ATM) (ATM)
0.50 100.0

RATID OF COMPRESSOR
TO TURBINE WORK

0.066
TEMPERA
(DEG.
STORAGE TANK 18.1
COMPRESSDR EXIT 43.3
HEAT EXCHANGER EXIT 944,0
TURBINE EXIT 944,0

STORAGE PRESS. DIFF.,
PRESSURE OF COMP. STAGE
(ATM) (ATM)
0,50 100.0

RATIO0 OF COMPRESSOR
TO TURBINE WORK

TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(b) U.S. customary units

EFFICIENCY COMPRESSOR
(JF COMP. STAGE PRESSURE
(ATM)
0.85 500.0

COMPRESSOR WORK °
(HP/{LB/S))

442.0

TURE PRESSURE
K} (ATM)

0.50
500,00
500,00

10.00

EFFICIENCY
OF COMP. STAGE

COMPRE SSOR
PRESSURE
(ATM)

0.85 1000.0

COMPRESSOR WORK
tHP/(LB/S))

0.100 844.0
TEMPERATURE PRESSURE

{DEG. X) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 64,3 1000.00
HEAT EXCHANGER EXIT 944.0 1000, 00
TURBINE EXIT 944.0 10.00

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) {ATN)
44,4 100.0 0.85 10.CC
AVAILABLE WORK HE2AT TRANSFERRED
(HP/(LB/S)) (MEG~n/{LB/S})
17700.0 €.490
DENSITY ENTHALPY ENTROPY
(G/CM=a3y (CAL/G) (CAL/{G-K})
T+310€-02 -65.9 l.68
8.650E-02 108.0 2449
1.180€E-02 3260.0 13.30
2.590E-04 3260.0 17.2C
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT

TEMPERATURE OF TURB. STAGE OF TURB.
(DEG. K) (ATM)
44,4 100.0 GC.85
AVAILABLE WORK
(HP/(LB/S))
15200.0
DENSITY ENTHALPY
(G/CM#23) (CAL/G)
.T«310E-0D2 -65.9
9.280E-02 266 .0
2.160E-02 3460.0
2+590€-04 3260.0

STAGE OF TURB. STAGE

(ATM)

10.0C

HEAT TRANSFERRED
(FEG-W/{LB/S))

€.650

ENTROPY
(CAL/(G-K))

l.68
2.92
12.60
17.20
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STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF CUMP. STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 1500.0

RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK (HP/{LB/S))
0.130 1220.0
TEMPERATURE PRESSURE
(DEG. K} (ATM)
STORAGE TANK 18.1 Ge50
COMPRESSOR EXIT 80.7 1500.00
HEAT EXCHANGER EXIT 944.0 1500.00
TURBINE EXIT 944.0 10,00
STORAGE PRESS. DIFF, EFFICIENCY COMPRE SSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 2000.2
RATID OF CUMPRESSOR COMPRESSOR WORK
TO TURBINE WORK (HP/{LB/S))
0.160 1590.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 94,5 2000.00
HEAT EXCHANGER EXIT 944.0 2000.00
TURBINE EXIT 944.0 10.00

HEAT EXCHANGER PRESS. DIFF,

TEMPERATURE OF TURB, STAGE OF TURB, STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
944,.4 100.0 0.85 10.CC
AVATLABLE WORK HEZT TRANSFERRED
(HP/ (LB/S)) {FEG-W/(LB/S))
13700.0 €.790
DENSITY ENTHALPY ENTROPY
(G/CM==3) (CAL/G) (CAL/(G-K})
7.310€E-02 -65.9 1.68
9.790E-02 415.0 3.23
3.000E-02 3550.0 12.20
2.590E-04 3260.0 17.20

HEAT EXCHANGER PRESS. DIFF.

TEMPERATURE OF TURB, STAGE OF TURBe. STAGE OF TURB. STAGE
(DEG. K} (ATM) (ATM)
944.4 100.0 0.85 10.5C
AVAILABLE WORK HEAT TRANSFERRED
(HP/(LB/S)) (MEG-W/{LB/S))
12500.0 €.920
DENSITY ENTHALPY ENTROPY
(G/CM=n=3) (CAL/G) (CAL/(G=K))
7.310E-02 -65.9 1. 68
1.000E~01 557.0 3.47
3.740E-02 3¢40.0 11.90
2+590E-04 3260.0 17.20

EFFICIENCY PRESS AT EXIT

EFFICIENCY PRESS AT EXIT
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RATIO OF COMPRESSOR
TO TJURBINE WORK

0.200
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 118.0
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(b) Continued., U.S. customary units

. STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 2500.0
RATID OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK (HP/7(LB/S))
0.180 1940.0
TEMPERATURE PRESSURE
{DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 107.0 2500.00
HEAT EXCHANGER EXIT 944.0 2500. 00
TURBINE EXIT 944.0 1000
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF CUMP., STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 3000.0

COMPRESSOR WORK
(HP/{LB/S))

2280.0

PRESSURE
(ATM)

0.50
3000.00
3000.00

10.00

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT

TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
9%4.4 100.0 C.85 10,CC

AVATLABLE WORK
{HP/(LB/S))

HEAT TRANSFERRED
(MEG=W/{LB/S)H)

11600.0 7.040
DENSITY ENTHALPY ENTROPY
(G/CM##3) (CAL/G) (CAL/(G~K))
T«310€-02 ~6549 l1.68
1.100E-01 €96.0 3.68
44390E-02 3720.0 11.70
2+.590E-04 3260.0 17.20
HEAT EXCHANGER PRESS. ODIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OFf TuURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATV)
%444 100.0 0.85 10.€0

AVAILABLE WORK
(HP/ (LB/S))

10%900.0

DENSITY
(G/CMee3)

7+310E-02
1.100E-01
4.980E-02
2.590E-04

ENTHALPY
(CAL/G)

~65.9
82840
3810.0
3260.0

HEAT TRANSFERRED
(MEG~w/{LB/S))

7.140

ENTROPY
(CAL/(G-K))

l1.68
2.85
li.50
17,20
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STORAGC PRESS. OIFF.

PRESSURE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0

RATID OF COMPRESSOR
TO TURBINE WORK

EFFICIENCY COMPRESSOR
(OF COMP, STAGE PRESSURE
(ATM)
0.85 3500.0

COMPRESSUR WORK
{HP/LLB/S))

0.220 2600.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0. 50
COMPRESSOR EXIT 128.0 3500.00
HEAT EXCHANGER EXIT 944.0 3500.00
TURBINE EXIT 944.0 10.00
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE UF COMP. STAGE OF COMP. STAGE PRESSURE
(ATM) {ATM) (ATM)
0.50 100.0 0.85 4000.0

RATIJ OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
(HP/(LB/S))

0.240 2930.0
TEMPERATURE PRESSURE

(DEG. K) (ATM)
STORAGF TANK ’ 18.1 0.50
COMPRESSOR EXIT 138.0 4000.00
HEAT EXCHANGER EXIT 944.0 4000.00
TURBINE EXIT 944.0 10.00

HEAT EXCHANGER

TEMPERATURE OF TURB.
(DEG. K) (ATM)
44,4 100.0
AVAILABLE WORK
(HP/(LB/S))
10300.0
OENSITY
(G/CMua3)
T+.310E-02
1.100€E-01
5.520E~02
2.590E-04

HEAT EXCHANGER

TEMPERATURE OF TURR.
{DEG. K) (ATM)
9hod 100.0
AVAILABLE WORK
(HP/(LB/S))
_ 9700.0
DENSITY
(G/CMes3)
7.310E-02
1.100E-01
6.010€-02
2.590E-04

PRESS. OfFF.

PRESS. DIFF.

EFFICIENCY PRESS AT EXIT

STAGE OF TURB, STAGE OF TURB., STAGE
(ATM)
C.85 10.00

MEAT TRANSFERRED
(FEG-W/(LB/S))

7.24C

ENTHALPY ENTROPY
(CAL/G) (CAL/(G-K)})
=65.9 1.68
$58.0 4.01
3890.0 11.40
3260.0 17.20
EFFICIENCY PRESS AT EXIT

STAGE (OF TuRB., STAGE OF TURB.
(ATV)
0.85 10.0¢C

HE2T TRANSFERRED
(MEG-h/(LB/S))

71.34C
ENTHALPY ENTROPY
(CAL/G) (CAL/(G-K}}
-65.9 1.68
1080.0 4.15
3970.0 11.20
3260.0 17.20
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(b) Continued. U.S. customary units

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR

PRESSURE 0OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM}
0.50 100.0 0.85 4500.0

RATID QOF COMPRESSOR
TG TURBINE WORK

COMPRESSOR WORK
(HP/{LB/S))

04260 3240.0
TEMPERATURE PRESSURE
{DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 147.0 4500.00
HEAT EXCHANGER EXIT 944.0 4500.00
TURBINE EXIT 944.0 10.00
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 5000.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0,270
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 156.0
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 944.0

COMPRESSOR WORK
(HP/{LB/S))

3550.0

PRESSURE
(ATM)

0.50
5000.00
5000.00

10.00

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TuRB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
Y444 100.0 0.85 10.CC
AVAILABLE WORK HEAT TYRANSFERRED
{HP/1LB/S)) (MEG-w/{LB/S))
9210.0 7.430
DENSITY ENTHALPY ENTROPY
(G/CMne3) {CAL/G) {CAL/(G-K)})
7+310E~02 -65.9 1.68
1.200E~01 1210.0 4,28
6.460E-02 4C50.¢C 11.1¢C
2+590E-04 3260.C 17.20
HEAT EXCHANGER PRESSe DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) [ATM)
94444 100.0 0.85 10.CC
AVAILABLE WORK HEAT TRANSFERRED
(HP/ (LB/S)) (FEG~W/(LB/S))
8770.0 7.510
DENSITY ENTHALPY ENTROPY
{G/CMee3) (CAL/G} (CAL/{G=K))
7.310€-02 -65.,9 1. 68
1.200E-01 1330.0 4440
6.870E-02 4130.0 11.00
2.590E-04 3260.0 17.20
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STORAGE PRESS. UIFF. EFFICIENCY COMPRESSOR

PRESSURE NF COMP, STAGE OF COMP, STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 500.0

RATIO OF CUMPRESSOR
TO TURBINZ WORK

COMPRESSOR WORK
(HP/(LB/S))

0,056 442.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 43.3 500,00
HEAT EXCHANGER EXIT 1110.0 500,00
TURBINE EXIT 1110.0 10.00
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 i000.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.087
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64.3
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

COMPRESSOR WORK
(HP/(LB/S))

844.0

PRESSURE
(ATM)

0.50
1000.00
1000.00

10,00

HEAT EXCHANGER PRESS. OIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE CF TURB., STAGE
{DEG. K) (ATM) (ATN)
1111.0 100.0 0.85 10.0¢C
AVAILABLE WORK HEAT TRANSFERRED
(HP/{LB/S)) (FEC-n/(LB/S))
22500.0 7.63C
DENSITY ENTHALPY ENTROPY
(G/CMae3) {CAL/G) {CAL/(G=-K))
7.310E-02 -65.9 1.68
8.650E-02 108.0 2.49
1.020E-02 3660.0 13.90
2.210E-0¢ 3860.0 17.80
HEAT EXCHANGER  PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB., STAGE
{DEG. K) {(ATM) (ATV)
1111.0 100.0 C.85 10.CC
AVAILABLE WORK HEZT TRANSFERRED
(HP/(LB/S)) (FEC-h/(LB/S))
19500.0 1.79¢C
DENSITY ENTHALPY ENTROPY
(G/CM=s=3) { CAL/G) {CAL/(G-K))
7.310€-02 -65.5 1.68
9,280E-02 26640 2.92
1.890E-02 4C60.0 13.2C
2.210E-04 386C.0 17.8C
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE

(b) Continued. U.S. customary units

STORAGE PRESS, DIFF. EFFICIENCY COMPRE SSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(ATM) (ATM) (ATM)

0.50 100.0 0.85 1500.0
RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK (HP/(LB/S))
0.110 1220.0
TEMPERATURE PRESSURE
(CEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 80.7 1500.00
HEAT EXCHANGER EXIT 1110.0 1500.00
TURBINE EXIT 1110.0 10.00
STORAGE PRESS, DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP, STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 2000.0
RATIO OF COMPRESSOR COMPRESSOR WORK
TQ TYRBINE WORK (HP/(LB/S))
04140 1590.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 94.5 2000.00
HEAT EXCHANGER EXIT 1110.0 2000.00
TURBINE EXIT 1110.0 10.00

HEAT EXCHANGER PRESS. DIFF,. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE CF TURB, STAGE
(DEG. K) (ATM) (ATM)
1111.0 100.0 0.85 10.CC
AVAILABLE WORK HEZT TRANSFERREC
(HP/7{LB/S)) (FEG=n/(LB/S))
17600.0 14940
DENSITY ENTHALPY ENTROPY
(G/CMea3) {caL/6) (CAL/(G-K) )
T+310E-02 -65,9 1.68
9.790E-02 415.0 3,22
2.650E-02 4150.0 12.80
24210E-04 3860.0 17.80
HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
{DEG. K) tATM) tATM)
1111.0 100.0 0.85 1C.CC
AVAILABLE WORK HE2T TRANSFERRED
(HP/ (LB/S)) (FEG-W/(LE/S))
16300.0 €.cec
DENSITY ENTHALPY ENTRCPY
{G/CMee3) (CAL/G) (CAL/(G-K))
7+310E-02 -65.9 1.68
1.000E-01 557.0 3.47
3.320€E-02 4240.0 12.50
24210E-04 3860.0 17.80
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STORAGE PRESSe DIFF. EFFICIENCY COMPRESSOR

PRESSURE OF COMP., STAGE OF COMP. STAGE PRESSURE
{ATM) (ATH) (ATM)
0.50 100.0 0.85 2500.0

RATID OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
(HP/(LB/S))

0.160 1940.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGS TANK 18,1 0.50
COMPRESSOR EXIT 1¢7.0 2500.00
HEAT EXCHANGER EXIT 1110.0 2500.00
TURBINE EXIT 1110.0 10.00
STORAGE PRESSs DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(ATM} (ATM) (ATM)
0.50 100.0 0.85 3000.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.170
TEMPERATURE
({OEG. K)
STORAGE TANK 18,1
COMPRESSOR EXIT 118.0
HEAT EXCHANGER EXIT 1110.0
TURBINF EXIT . 1110.0

COMPRESSOR WORK
(HP/(LB/S))

2280.0

PRESSURE
(ATM)

0,50
3000.00
3000.00

10.00

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURBs STAGE OF TURBe STAGE Of TURB. STAGE
{DEG. K) {ATM) (ATM}
1111.0 100.0 C.85 10.CC
AVAILABLE WORK HE 2T TRANSFERRED
(HP/(LB/S)) (FEG~W/(LE/S))
1520040 €.216
DENSITY ENTHALPY ENTROPY
(G/CMas3) (CAL/G) (CAL/(G-K))
7.310€-02 ~65.9 l.68
1.100E-01 696 .0 3.68
3.930E-02 4230.0 12.30
2.210E-04 3860.0 17.8C
HEAY EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT-EXIT
TEMPERATURE OF TURBe STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM ]}
1111.0 100.0 0.85 10,c¢C
AVAILABLE WORK HEZT TRANSFERRED
(HP/(LB/S)) (MEG-W/{LB/S))
14300.0 €.320
DENSITY ENTHALPY ENTROPY
(G/CMue3) (CAL/G) (CAL/(G-K))
T.310E-02 -65.9 1.68
1.100E-01 828.C 3.85
4.490E-02 4420.0 1z2.1¢C
2.210E-04 3€860.0 17.80
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STORAGE PRESS. DIFF.
PRESSURE QF COMP. STAGE
(ATM) (ATM)
0450 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

04190
TEMPERA

(DEG.,
STORAGZ TANK 18,1
COMPRESSOR EXIT 128.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110,0

STORAGE PRESS. DIFF,
PRESSURE OF COMP. STAGE
(ATM) {ATM)
0.50 100.0

RATID OF COMPRESSOR
TO TURBINE WORK

0.210
TEMPERA
(DEG.
STORAGE TANK 18.1
COMPRESSOR EXIT 138.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

TABLE II. - Concluded. NONADIABATIC TURBINE CYCLE

(b) Concluded. U.S. customary units

EFFICIENCY COMPRESSOR
QF COMP, STAGE PRESSURE
(ATM)
0.85 3500.0C

COMPRESSOR WORK
{HP/{LB/S))

2600.0

TURE PRESSURE
K) (ATM)

0. 50
3500.00
3506.00

10.00

EFFICIENCY
OF COMP. STAGE

COMPRESSOR
PRESSURE
(ATM)

0.85 4000.0

COMPRESSOR WORK
(HP/(LB/S))

2930.0

TURE PRESSURE
K) (ATM)

0.50
4000, 00
4000.,00

10.00

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT

TEMPERATURE OF TURB. STAGE OF TURB. STAGE CF TURB. STAGE
(DEG. K) (ATM) (ATM)
1111.0 ‘100.0 0.85 10.CC

AVATLABLE WORK
(HP/Z (LB/SH)

13500.,0 £.43C
DENSITY ENTHALPY ENTROPY
(G/CM»23) (CaL/G? (CAL/{G=-K))
T4310E-02 =65.9 1.68
1.100€-01 958.0 4401
4.990€E-02 4%00.0 1z.C0
24210E-04 3860.0 17.80
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB., STAGE OF TURB. STAGE CF TURB., STAGE
(DEG. K) (ATM) (ATM)
1i11.0 100.0 C.85 10.CC

AVAILABLE WORK
(HP/(LB/S})

12900.,0

DENSITY
(G/CMae3)

7.310E-02
1.100E-01
5.460E-02
24210E-04

HEAT TRANSFERREC
(MEG-W/(LEB/S))

HEZT TRANSFERRED
(MEG-W/ILB/S))

«540

ENTHALPY ENTROPY
(CAL/G) (CALZ{G-X))
-65.9 l.68
1C80.0 4.15
4580.0 11.80

3860.0 17.80
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STORAGE PRESS. DIFF,
PRESSURE OF COMP. STAGE
(ATM) (ATM)

0.50 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.220

EFFICIENCY
OF COmp,

TEMPERATURE
(DEG. K)
STORAGS TANK 18.1
COMPRESSOR EXIT 147.0
HEAT EXCHANGER EXIT 1110.0
TURBIN: EXIT 1110.0

STORAGE PRESS. DIFF.
PRESSURE 0OF COMP. STAGE
LATM) (ATM)
0.50 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

04240

0.85

STAGE

COMPRESSOR

PRESSURE
(ATM)

4500.0

COMPRESSOR WORK
(HP/LLB/S))

EFFICIENCY
GF COmP.

TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 156.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 1110.0

C.85

STAGE

3240.0

PRESSURE
(ATM}

0.50
4500.,00
4500, 00

10.00

COMPRESSOR
PRESSURE
{ATM)

5000.0

COMPRESSOR WORK
(HP/(LB/S))

3550.0

PRESSURE
(ATM)

0.50
5000, 00
5000. 00

10.00

HEAT EXCHANGER

TEMPERATURE OF TURB.
{DEG. K} (ATM}
1111.0 100.0

AVATLABLE WORK
(HP/(LB/S))

12300.0

DENSITY
(G/CMee3)

T+310€-02
1.200€E-01
5.890E~02
2+210E-04

HEAT EXCHANGER

TEMPERATURE OF TURBS.
(DEG. K) (ATM)
1111.0 100.0

AVAILABLE WORK
(HP/(LB/S))

11700.0

DENSITY
(G/CMer3)

7.310£-02
1.,200E-01
64300E-02
20210E-04

PRESSe DIFF.
STAGE

PRESS. DIFF,
STAGE

EFFICIENCY PRESS AT EXIT
OF TURB. STACE CF TURB, STAGE
(ATH}
0.85 10.CC
HEZT TRANSFERRED
(FPEG-W/{LE/S))
€.63C
ENTHALPY ENTROPY
(CAL/G) (CAL/(G=-K))
-6549 l1.68
1210.0 4.28
4660.0 11.7C
3860.C 17.8C
EFFICIENCY PRESS AT EXIT
OF TURB. STAGE OF TURB. STAGE
(ATM)
0.85 1C.CC
HE2T TRANSFERRED
(FEG-W/(LB/S))
8.73¢C
ENTHALPY ENTROPY
(CAL/G) (CAL/(G=X))
-65.9 1.68
1330.0 4.40
4740.0 11.60
3860.0 17.80
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EFFICIENCY

TABLE 1. - ADIABATIC TURBINE CYCLE

STORAGE PRESS. DIFF, COMPRE SSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(N/Mes2) (N/Mue2) (N/Mee2)
5.07E+24 1.01E407 0.85% 5.066E+07

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
{ W/{KG/S))

0.084 T+270E+C5
TEMPERATURE PRESSURE
(DEG. K) (N/Mes2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 43,3 5.07E+07
HEAT EXCHANGER EXIT 944.0 5.07E+07
TURBINE EXIT 381.0 1.01E+06
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(N/Mss2) (N/Men2) (N/Ma=2)
5.07E+34 1.01E+07 G.85 1.013E+08

RATIO OF COMPRESSOR
TO TURBINE WORK

04140
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64.3
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 321.0

COMPRESSOR WORK
{ W/{KG/SH)

1.390E+06

PRESSURE
(N/Me22)

5.07E+04
1.01€+08
1.01E+08
1.01E406

(a) SI units
HEAT EXCHANGER  PRESS. DIFF.- EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB.. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Moa2) (N/M#e2)
94444 1.01E+07 0.85 1.01E406
AVAILABLE WORK HEZT TRANSFEFRREC
{ W/{KG/S$)) {MEG-W/IKG/S))
2.920£+07 12.6CC
DENSITY ENTHALPY ENTROPY
(KG/Mee3) (J/KG) (J/{KG=K))
7.310E401 ~2.76E405 7.01E+03
8,650E+01 4.51E405 1.04E+04
1.180E+01 1.,41E407 5.57E+C4
6.400E-01 54396406 5.88E£404
HEAT EXCHANGER  PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. S1AGE OF TURB. STAGE
(DEG. K) (N/Men2) (N/Mra2)
94,4 1.01E+07 0.85 1.C1E+06
AVAILABLE WORK HEZT TRANSFERRED
{ W/LKG/S)) {MEG-N/IKE/SY)
2.500E+07 12.4CC
DENSITY ENTHALPY ENTROPY
(KG/Mewn3) {J/7KG) (J/7(KG=K))
7.310E+01 ~2.T6E+05 7.01E+03
9.280E401 1.11E6+06 1.22E4C4
2.160E+01 1.45E€407 5.29E+04
7.600E-01 4,52E406 S.63E+04
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STQRAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP., STAGE PRESSURE
(N/Mee?2) (N/M=a2) (N/Mes2)
5.07E+04 1.01E407 0.85 1.520E+08

RATIOD OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
{ W/IKG/S))

0.190 2.010E+06
TEMPERATURE PRESSURE
(CEG. K} (N/Me22)
STORAGE TANK 18.1° 5.07E+04
COMPRESSOR EXIT 80.7 1.52€E+08
HEAT EXCHANGER EXIT 944.0 1.52E+08
TURBINE EXIT 297.0 1.01E+06
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mee2) (N/Mea2) (N/Mes2)
5.07E+04 1.01E+07 0.85 2.026E+08

RATIO OF COMPRESSOR
TO TURBINE WORK

0.230
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 94.5
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT

278.0

COMPRESSOR WORK
{ W/IKG/S))

2.610E+06

PRESSURE
(N/Mes2)

5.07E+04
2.,03E+08
2.03£+08
1.01E+06

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Me=2) (N/Mea2)

944.4 1.01E+407 C.85 1. 01E+06

AVAILABLE WORK
( W/ LKG/S))

HEZT TRANSFERRED
(MEC-®/{KE/S))

2.250E+07 12.1CC
DENSITY ENTHALPY ENTRCFY
(KG/Me»3) (J/7KG) (J/(KG-K]}
7.310E+01 ~2.76E+0¢ 7.01€+03
9,790E+01 1.74€406 1.35E404
3.000E+01 1.49E+07 5.12£404
8.200€-01 4.15E+06 5451E404
HEAT EXCHANGER PRESS. OIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/M=e2) (N/Men2)
4404 1.01E+07 0.85 1.01E+06
AVATLABLE WORK HEZT TRANSFERRED
( W/ (KG/S)) (PEG=W/{KEG/S))
2.,060E+07 1246CC
DENSITY ENTHALPY ENTRCFY

(KG/Mee3) (J7KG) (J7(KG-K})
7.,310E401 -2.76E+05 7.01€E+03
1.020E+02 2433E406 1.45E404
3.740E+01 1.52E+07 5.00E+04
8,800€-01 3.88E406 5.42E+04
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TABLE IIL. - Continued. ADIABATIC TURBINE CYCLE

(a) Continued. SI units

STORAGS PRESS. DIFF. EFFICIENCY CUMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB, STAGE OF TURB. STAGE CF TURB. STAGE
(N/MaeZ) (N/Mee2) (N/Mss2} (DEG. K} (N/Maa2) (N/Mn22)
5.07E+04 - L.01E+07 O+85 2.533E408 4444 1.01€+07 0.85 1.01E+06

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
( W/IKG/S))

AVATLABLE WORK
{ W/ (KG/S))

HE2T TRANSFERRED
(FEG-W/(KG/S))

0.270 3.190E+06 1.910E+407 1z.7¢C
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY

{DEG. K) (N/Mee2) (KG/Mee3) (J/kG) (J/7{KG=K))
STORAGE TANK 18.1 5+07E+04 7+310E+01 -2.T6E+Q5 7.01E+03
COMPRESSOR EXIT 1¢7.0 2.53E408 1.060E+02 2 491E+06 1.54E+404
HEAT EXCHANGER EXIT 944.0 2.53E+08 44.390E+01 1.56E+07 4.91E+4C4
TURBINE EXIT 263.0 1.01E+06 9+300E-01 3.64E+06 Se33E+04
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OFf TURB., STAGE OF TURB, STAGE OF TURB. STAGE
(N/Mss’) (N/Men2) (N/Mee2) (DEG. K} {N/Mee2) {(N/Vves2)
5.07E+04 1.01E+07 0.85 3.040E+08 94444 1.01E+07 0.85 1.01E+06

RATIQ OF COMPRESSOR COMPRESSOR WORK AVATLABLE WORK HEZT TRANSFERRED
TO TURBINE WORK ( W/(KG/S)) ( W/{KG/S)) (FEG-W/(KC/S))
0.300 3.T40E+06 1.790E+07 12.5CC
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY

(DEG. K) (N/M#»2) (KG/Me=3) (J/7KG) (J/7{KG-K))
STORAGE TANK 18.1 5.07E+04 T7+310E+01 =2+T6E405 7.C1E+03
COMPRESSOR EXIT 118.0 3.04E+08 1.090E+02 3.4TE+06 le61E+04
HEAT EXCHANGER EXIT 944.0 3.04E+08 4.,980E4+01 1.59E+07 4.83E+04
TURBINE EXIT 255.0 1.01E+06 9.600E-01 3.53E+408 5e2SE+C4



69

STORAGE PRESS. DIFF, EFFICIENCY COMPRE SSOR
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mea2) (N/M#a2) (N/Mus2)
S5.07E+04 1.01E+07 0.85 3.546E+08

RATIO OF COMPRESSOR
TO TURBINE WCRK

COMPRESSOR WORK
{ W/(KG/S))

0.330 4.280E+06
TEMPERATURE PRESSURE
(DEG. K) (N/Mas2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 128.0 3.55E408
HEAT EXCHANGER EXIT 944.0 3.55E408
TURBINE EXIT 247.0 1.01E+06
\
STORAGE PRESS+ DIFF, EFFICIENCY COMPRE SSOR
PRESSURE OF COMP. STAGE OF COMP. STAGE  PRESSURE
(N/Mee2) (N/Mae2) (N/Me®2)
5.07E+04 1.01E407 0.85 4.053E+08

RATIO OF COMPRESSOR
TG TURBINE WORK

04360
TEMPERATURE
(CEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 138.0
HEAT EXCHANGER EXIT $44.0
TURBINE EXIT 238.0

COMPRESSOR WORK
{ W/IKG/S))

4.810E+06

PRESSURE
(N/Me22)

5.07E+04%
4.05E+08
4.05E+08
1.01E+06

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURBs STAGE CF TURB. STAGE
(DEG. K) (N/Me=2) (N/Mee2)

%44.4 1.01E+07 0.85 1l.01E+0Q6
AVAILABLE WORK HEZT TRANSFERREC
( W/ (KG/S)) (MEG=-W/(KC/S))
1.690E+07 12.2CC
DENSITY ENTHALPY ENTROFPY
(KG/M#=3) (J/7KG) (J/7IKG-K})
T.310E+01 ~2.76E+05 T.01€+403
1.12CE+02 4.01E+0¢€ 1.68E+04
5.520E+401 1.63E+07 4.T6E+404
9.900E-01 3.41E+406 S5.24E+04
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STACE OF TURB. STAGE
(DEG. K) (N/Mes2) (N/Mes2)
944.4 1.01E+07 0.85 1.01E406
AVAILABLE WORK HEZT TRANSFERREC
{ W/{KG/SH) (FEG-W/{KG/S)}
1.590E407 1z.1C0
DENSITY ENTHALPY ENTRCPY

(KG/Mee3) (J/KG) (J/7(KG=K})
7.310£+01 ~2.T6E+05 7.01€+403
1.140€+02 4 454E406 le74E+404
6.,010E+01 1.66E407 447CE+04
1.020E+00 3.27E+06 5.18E+04
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TABLE TI. - Continued, ADIABATIC TURBINE CYCLE

(a) Continued. SIunits

STORAGE PRESS. OIFF, EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP., STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE GF TURB. STAGE
(N/Mewz) (N/Mne2) (N/M=22) (DEG. K) (N/Mee2) (N/Mxa2)
5.07E+24 1.01E+07 0.85 4.560E+08 944,04 1.01€E+07 C.85 1.01E+06

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
{ W/{KG/S))

0,390 S5¢330E+06
TEMPERATURE PRESSURE
(CEG. K) (N/Meoe2)
STORAGE TANK 18.1 5.07E+0%
CCMPRESSOR EXIT 147.0 4.56E408
HEAT EXCHANGER EXIT 944,0 4.56E+08
TURBINE EXIT 235.0 1.01E406
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE CF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mex»2) (N/Mes2) (N/Me22)
5.07E+)4 1.01E+07 0.85 5.066E+08

RATIO OF COMPRESSOR
TO TYURBINE WORK

0,410
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 156.0
HEAT EXCHANGER EXIT 944.0

TURBINE EXIT 230.0

COMPRESSOR WORK
{ W/IKG/S))

S5+840E+06

PRESSURE
(N/Mee2)

5.07E+04
5.07E+08
5.07E+08
1.01E+06

AVATLABLE WORK
( W/ (KG/S))

HELT TRANSFERRED
(NEG-W/(KC/S))

1.510€+07 11.9CC
DENSITY ENTHALPY ENTRCPY
{KG/Ms=3) (J/KG) (J7(KG-K))
7.310E+01 =2476E405 T.C1E+03
1.160E+02 5.05E406 1. 79E+04
6.46CE+01 1.69E+07 4¢65E 404
1.040E+400 3.22E+406 €e16E+C4
HEAT EXCHANGER PRESSe DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K} (N/Mes2) (N/Vea2)
9%4.4 1.01E+07 C.85 1.01E+06
AVATLABLE WORK HE2T TRANSFERREOD
( W/{KG/S)) (FEG-W/IKG/S))
1.440€+07 11.7CC
OENSITY ENTHALPY ENTROPY

(KG/Mua3) (J/7KG) (J/7(KG-K))
7.310E+01 ~2.T6E+05 7.01E£+03
1.180E+02 5456E+406 1.84E+04
6.8T0E+Q1 1.73E+07 4.61E+04
1.060E+00 3.14E+06 5.13E+4C4



19

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(N/Msa2) (N/Mee2) (N/Me22)
5.07€E+ )4 1.01E+07 0.85 5.066E+07

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
( W/(KG/S})

0.071 T.270E405
TEMPERATURE PRESSURE
(DEG. K) (N/Meas2)
STORAGE TANK 18.1 5.07E+404
COMPRESSOR EXIT 43.3 5.07E+07
HEAT EXCHANGER EXIT 1110.0 5.07E+07
TURBINE EXIT 451.0 1.01E+06
STORAG<H PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(N/Mes2) (N/Mee2) (N/Mes2)
5.07E+014 1.01E+07 0.85 1.013E+08

RATIDO OF COMPRESSOR
TO TURBINE WORK

0.120

TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64.3
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 383.0

COMPRESSOR WORK
( W/IKG/S))

1.390£+406

PRESSURE
(N/Mex2}

5.07E+04
1.01E+08
1.01E+08
1.GlE+06

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Mea2) (N/M=a2)
111i.0 1. 01E+07 0.85 1.01E+406

AVAILABLE WORK HEAT TRANSFERRED
( W/ IKG/S)) (FEG-R/UIKG/S))
3.690E+407 1€.100
DENSITY ENTHALPY ENTROPY
(KG/Mwe3) (J/KG) AJ/{KG=-K)})
7.310E+01 ~2.76E+405 7.01E+03
8.650E+01 4.51E+05 1.04E+04
1.020E+01 1.66E+07 S5.82E+404
5+400E-01 6.,41E406 6. 12E+04
HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/M#a2) (N/M=22)
1111.0 1.01E+07 0.85 ++01E+06
AVAILABLE WORK HEAT TRANSFERRED
( W/{KG/S)) (FEG-W/(KG/S))
3.200E+07 1£.900
DENSITY ENTHALPY ENTROPY
(KG/M#e3) (J/7KG) (J/UKG-K) )
7.310€+01 =2.76E+05 7.01E£+03
9.280E+01 1.11E+06 1.22E 404
1.890E+01 1.70E+07 5+53E+04
6.400£-01 5.43E406 5.89€+04



a9

STORAGE

TABLE TII. - Continued. ADIABATIC TURBINE CYCLE

(a) Continued. SI units

PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EEFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mex2) (N/Mna2) (N/M=e2) (DEG. X) (N/M=22) (N/M=s2)
5.07E+04 1.01E+07 0.85 1.520E+08 1111.0 1. 01E+07 0.85 1. 01E+06

RATID OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
( W/(KG/S))

AVAILABLE WORK
[ W/(KG/S))

HEAT TRANSFERRED
(PEG-W/{KG/S))

04160 2.010E+06 2.900E+07 1£.600
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY

{DEG. K) - {N/Mu22) (KG/Mne3) (J/KG) {J/ (KG=K)})
STORAGE TANK 18.1 5.07E+04 7.310E+01 -2.76E+05 7.01E+403
COMPRESSOR EXIT 80.7 1.52E+08 9.790E+01 1.T4E+06 1.355+404
HEAT EXCHANGER EXIT 1110.0 1+.52E+08 2.650E+01 1.74E+07 S«3TE+04
TURBINE EXIT 350.0 1.01E+06 7.000E-01 4494£406 5.75E 404
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP, STAGE PRESSURE TEMPERATURE OF TURB., STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mew2) (N/M2a2) IN/Men2) {DEG. X) {N/Mee2) (N/M#s2)
5.0TE+04 l.0rE+07 0.85 2.026E+08 1111.0 1.01E+07 085 1.01E+06

RATIO OF COMPRESSOR
TO TURBINE WORK

0.200
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT ' 94,5
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 328.0

COMPRESSOR WORK
( W/(KG/S))

AVAILABLE WORK
{ W/ (KG/S))

HEAT TRANSFERRED
(FEC-W/(KG/S))

2.610E+06 2.6T0E+07 1£.400
PRESSURE DENSITY ENTHALPY ENTROPY
(N/M=a2) (KG/Mae3) (J7KG) (J/(KG~K})
5.07E4+04 7.310E+01 ~2.76E+05 7.01E+03
2.03E+08 1.020E+02 2433E+406 1.45E+04
2403E+08 3.320€+01 1+TBE+O7 S5.25E404
1.01E+06 7+400E-01 4.62E+406 5.66E+04



€9

STGRAGE

PRESS. UDIFF. EFFICIENCY COMPRESSDR
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mes?) {(N/Mee2) (N/Men2)
5.07€+4 1. 0LE+O7 0.85 24533E+08

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
( W/I{KG/S))

0.230 3.190E+06
TEMPERATURE PRESSURE
(DEG. K) (N/Mse2)
STORAGE TANK 18.1 5.07E+04
COMPRESSOR EXIT 107.0 2.53E+08
HEAT EXCHANGER EXIT 1110.0 2.53E+08
TURBINE EXIT 312.0 1.01E+06
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE
(N/Mws2) (N/Men2) (N/M#a2)
5.0TE+24 l.01E+07 0.85 3.040E+08

RATIO OF COMPRESSOR
TO TJRBINE WORK

0.260
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 118.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 300.0

COMPRESSOR WORK
( W/(KG/S))

3.740E+06

PRESSURE
(N/Mes2)

5.07E+04
3.04E+08
3.04E+08
1.01E+006

HEAT EXCHANGER

PRESS. DIFF.

EFFICIENCY

PRESS AT EXIT

TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Mes2) (N/Ms=e2)
1i11.0 1.01E+07 0.85 1.01E+06
AVAILABLE WORK HEAT TRANSFERRED
{ W/(KG/S)) {FEG-W/(KG/S))
2.500E+07 15.200
DENSITY ENTHALPY ENTROPY
(KG/Mw®3) (J7KG) (7 {KG=K) )
7.310€+01 -2.76E+05 7.01E+03
1.060E+02 2.91E+06 1.54E+04
3.9306401 1.81E+07 5.15E+04
7.800E-01 4.39E+06 5.59F +04
HEAT EXCHANGER  PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
{DEG. K) (N/Mes2) (N/M=#2)
1111.0 1.01E+07 0.85 1.01E+406
AVAILABLE WORK HEAT TRANSFERRED
{ W/ (KG/S)) (NEG-W/(KG/S))
2.350E407 15.000
DENSITY ENTHALPY ENTROPY
(KG/Mx#3) (J/KG} (J/(KG-K) )
7.310E+01 ~2.76E+05 7.01E403
1.090E+02 3.4TE+06 1e61E+04
4.490E+01 1.856407 5.08E +04
8.1006-01 4.21E+06 €. 53E+04
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TABLE TII. - Continued. ADIABATIC TURBINE CYCLE

(a) Concluded. SI units

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(N/Mea2} (N/Mas2) (N/Mse2) {DEG. K) (N/Ma2) (IN/Mew2)
5.07E+04 1.01E407 0.85 3.546E+408 1111.0 1.01E+07 0.85 1.01E+06

RATID OF CUMPRESSOR COMPRESSOR WORK AVAILABLE WORK HE 2T TRANSFERRED

TO TURBINE WORK ( W/IKG/S)) { W/IKG/S)) (FEG-W/(KG/S))

04290 4.280E+06 2.220E+07 14.800
TEMPERATURE PRESSURE DENSITY ENTHALPY ~ ENTROPY
(DEG. K) (N/Mee2) (KG/Mwua3) (J/KG) (J/(KG-K))

STORAGE TANK 18.1 5.07E+04 7.310E+01 =2.76E+05 T.01E+403
COMPRESSOR EXIT 128.0 3.55E+08 1.120E+02 4.01E+06 l.68E+04
HEAT EXCHANGER EXIT 1110.0 3.55E+408 4.990E+01 1.88E+07 5.01€E+404
TURBINE EXIT 291.0 1.01E+06 8.400E-01 4.06E+06 S5.48E+04
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERA TURE Of TURB., STAGE OF TURB. STAGE OF TURB. STAGE
(N/Msa2) (N/Mae2) (N/Mea2) (DEG. K) (N/Mea2) (N/Mea2)
5.015*04. l.GLE+OT7 0.85 4.053E+08 1111.0 1.01E+07 0.85 1.01lE +06

RATIO OF COMPRESSOR COMPRESSUR WORK AVAILABLE WORK HEAT TRANSFERRED

TO TURBINE WORK ( W/(KG/S)) { W/(KG/S)) (MEG-W/(KG/S))

0.320 4.810E406 2.110€E+07 14,600
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (N/Mee2) (KG/Mun3) (J/KG) (J/ (KG~K))

STORAGE TANK 18,1 5«07E+04 7.310E+01 ~2.T6E+05 7.01E+03
COMPRESSOR EXIT 138.0 4.05E+08 1.140E+02 4 .54E+06 le T4E+04
HEAT EXCHANGER EXIT 1110.0 4.05E+08 5.460E+01 1.92E+07 4.96E +04
TURBENE EXIT 282.0 1.0i€E+06 B8.600E-01 3.94E+06 S«44E+04
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STORAGE PRESS. DIFF. EFFICIENCY " COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(N/Mex2) (N/Mua2) (N/Me22)
5.0TE+04 1.01€+4+07 0.85 4, 560E+08

RATIO OF COMPRESSOR

COMPRESSDR WORK

TO TURBINE WORK ( W/{KG/S))
0.340 5.330E+06
TEMPERATURE PRESSURE
(DEG. K) (N/Mea2)
STORAGE TANK 18.1 5.07E+04
COMPRESSDR EXIT 147.0 4.56E+08
HEAT EXCHANGER EXIT 1110.0 " 4.56E+08
TURBINE EXIT 273.0 l.0LE+06
STORAGE PRESS, DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP. STAGE OF COMP., STYAGE PRESSURE
(N/Mas2) (N/Me22) (N/Me22)
5.0TE+34 1.01E+07 0.85 5.066E+08

RATIO OF COMPRESSOR
TG TURBINE WORK

04360
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 156.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 27¢.0

COMPRESSOR WORK
{ W/IKG/S))

5.840E+06

PRESSURE
(N/Mae2)

5.07E+04
5.07E+08
5.07E+08
L. 0LE+06

HEAT EXCHANGER PRESS. DIFF,. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OFf TURB. STAGE OF TURB. STAGE
(DEG. K} (N/Mes2) (N/Mse2)
1111.0 1.01E+07 C.85 1.01E+06

AVAILABLE WORK
{ W/(KG/S))

HE2T TRANSFERRED
(FEG-n/(KG/SI]

2.020E+407 4,500
DENSITY ENTHALPY ENTROPY
(KG/Men3) (J/XG) (J/ (KG-K)}
7.310£+01 =2.76E+05 7.01E+03
1.160E+02 5.05E+06 L« T9E+04
5+890E+01 1.95E+07 4.91E404
9.000E-01 3,79E+406 5¢38€+04
HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (N/Muse2) AN/ M= e2)
1i11.0 1.01€+407 0.85 1.01E+06
AVAILABLE WORK HEAT TRANSFERRED
( W/ (KG/S)) (FEG-n/(KG/S)H)
1.930E+07 14,300
DENSITY ENTHALPY ENTROPY
(KG/Mee3) (J/KG) (47 (KG-K))
7.310E+01 -2.T76E+05 T.01E+03
1.180E+02 5.56E+06 L+ 84E+04
64300E+0) 1.98E+07 4486E+04
9.000E-01 3.75E+06 5437E+04
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TABLE TII. - Continued. ADIABATIC TURBINE CYCLE

(b) U.S. customary units

STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(ATM) {ATH) (ATM} (DEG. K} (ATM) tATN)
0.50 100.0 0.85 500.0 9%44.4 100.0 0.85 10.C0

RATID OF COMPRESSOR
TD TURBINE WORK

COMPRESSOR WORK
{HP/(LB/S))

AVAILABLE WORK
{HP/(LB/S))

HEAT TRANSFERRED
(FEG-w/(LB/S))

0.084 442.0 17700.0 €.170C
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K]} (ATM) (G/CMe=3) (CAL/G) (CAL/(G-K))
STORAGE TANK 18.1 0.50 7.310€-02 -65.9 1.68
COMPRESSOR EXIT 43.3 500.00 8.650E-02 108.0 . 2449
HEAT EXCHANGER EXIT 944.0 500,00 1.180E-02 3260.0 13.30
TURBINE EXIT 381.0 10.00 6+410E-04 1290.0 14.10
STORAGE PRESS. DIFF. EFFICIENCY COMPRE SSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP. STAGE OF CUMP, STAGE PRESSURE TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
(ATM) (ATM) (ATM) (DEG. K} (ATM) (ATM)
0.50 100.0 0.85 1000.0 944 .4 100.,0 0.85 10.CC
RATIO OF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HE2T TRANSFERRED
TO TURBINE WORK (HP/(LB/S)) {HP/(LB/S)) (FEG-w/(LB/S))
0.140 844.0 15200.0 €.060
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (ATM) (G/CM=ne3) (CAL/G) (CAL/(G-K})
STORAGE TANK 18.1 0.50 7.310€-02 -65.9 1.68
COMPRESSOR EXIT 64.3 1000.00 9.280E-02 266.0 2.92
HEAT EXCHANGER EXIT 544.0 1000.00 24160E-02 3460.0 12.60
TURBINE EXIT 321.0 10.00 7+600E-04 1¢80.0 13.50



L9

STORAGE PRESS. DIFF, EFFICIENCY
PRESSURE OF COMP., STAGE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0 0.85

RATID OF CUMPRESSOR
TO TURBINE WORK

0.190
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 80.7
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 297.0

COMPRESSOR
PRESSURE
(ATH)

1500.0

COMPRESSOR WORK
(HP/(LB/S))

STORAGE PRESS. DIFF. EFFICIENCY
PRESSURE OF COMP. STAGE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0 0.85

RATIO OF COMPRESSOR
TO TURBINE WORK

0.230
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 94.5
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 278.0

1220.0

PRESSURE
(ATM)

0. 50
1500.00
1500.00

10.00

COMPRESSOR
PRESSURE
(ATM)

2000.0

COMPRESSOR WORK
(HP/{LB/S))

1590.0

PRESSURE
(ATM)

G.50
2000.00
2000.00

10.00

HEAT EXCHANGER

TEMPERATURE OF TURB.
(DEG. K) (ATM)
944.4 100.0

AVAILABLE WORK
(HP/(LB/S))

13700.0

DENSITY
(G/CM#a3)

T+310E-02
9.790€-02
3.000E-02
8.230E-04

HEAT EXCHANGER

TEMPERATURE OF TURB.
(DEG. K) (ATM)
944.4 100.0

AVAILABLE WORK
(HP/(LB/S))

12500.0

DENSITY
(G/CMn23)

7.310E-02
1.000E-01
3.740€-02
8.770E-04

PRESSe. DIFF.
STAGE

PRESSe DIFF.
STAGE

EFFICIEN
OF TURB.,.

0.85

ENTHALPY
(CAL/G)

~65.9
415.0
3550.0
$92.0

EFFICIEN
OF TURB.

0.85

ENTHALPY
(CAL/G)

-65.9
557.0
3640.0
928.0

cy PRESS AT EXIT
STAGE OF TURB. STAGE
(ATM)
10.00

HEAT TRANSFERRED
(MEG-W/(LB/S))

£.950

ENTROPY
(CAL/(G-K))

1.68
3.23
12.20
13.20

cy PRESS AT EXIT
STAGE OF TURB. STAGE
(ATM)

10.00

HEAT TRANSFERRED
(FEG-W/(LB/S))

£.850

ENTROPY
(CAL/(G~K))

l.68
3.47
11.90
12.90
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STORAGE PRESS. DIFF,
PRESSURE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.270
TEMPERA
(DEG.
STORAGE TANK 18.1
COMPRESSOR EXIT 107.0
HEAT EXCHANGER EXIT 944.0
TURBINE EXIT 263.0

STORAGY PRESS. DIFF,
PRESSURE OF COMP. STAGE
(ATM) (ATM)
0450 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.300
TEMPERA
{DEG.
STORAGE TANK 18.1
COMPRESSOR EXIT 118.0
HEAT EXCHANGER EXIT 944.0

TURBINE EXIT 255.0

TABLE III. - Continued. ADIABATIC TURBINE CYCLE

(b) Continued.

EFFICIENCY COMPRESSOR
OF COMP, STAGE PRESSURE
(ATM)
0.85 2500.0

COMPRESSOR WORK
(HP/(LB/S))

1940.0

TURE PRESSURE
K} (ATM)

0.50
2500.00
2500, 00

10.00

COMPRESSOR
PRESSURE
(ATM)

EFFICIENCY
OF COMP, STAGE

0.85 3000.0

COMPRESSOR WORK
(HP/(LB/S))

2280.0

TURE PRESSURE
K) (ATM)

0.50
3000.00
3000.00

10.00

U.S. customary units

HEAT EXCHANGER  PRESS. OIFF.  EFFICIENCY PRESS AT EXIT

TEMPERATURE OF TURB., STAGE OF TURB. STAGE OF TURB. STAGE
{DEG. K) (ATM) (ATM)
9%4.4 100.0 0.85 10.¢0

AVATLABLE WORK
(HP/LLB/S))

11600.0

DENSITY
(G/CMue3)

7.310€-02
1.100€-01
4+390E-02
9+300E-04

HEAT EXCHANGER PRESSe DIFF,

HE AT TRANSFERRED
(FEG-W/{LB/S))

S.75¢C

ENTHALPY ENTROPY
(CaL/G) (CAL/(G-K})
-65.9 1.68
696 .0 3.68
3720.0 11.70
870.0 12.70

EFFICIENCY

TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
944, 4 100.0 0.85 10.0C

AVATLABLE WORK
(HP/(LB/S))

10900.0

DENSITY
(G/CMas3)

7.310E-02
1.100€-01
4.980E~-02
9.550E-04 -

HEAT TRANSFERRED
(MEG=W/(LB/S))

£.660

ENTHALPY ENTROPY
(CAL /G) (CAL/(G-K))
~6549 l.68
828.0 3.85
3810.0 11.50
€45.0 12.60

PRESS AT EXIT



STORAGE

69

PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
PRESSURE UF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
(ATM) (ATM} (ATM) {DEG. K} (ATM) (ATM)
0.50 100.0 0.85 350C.0 94444 100,0 0.85 10.CC
RATIO OF CUMPRESSOR COMPRESSOR WORK AVAILABLE WORK HERT TRANSFERRED
TO TURBINE WORK (HP/(LB/S)) (HP/(LB/S)) (FEC-W/{LB/S))
0.330 2600.0 10300.0 €.570
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
(DEG. K) (ATM) (G/CMen3) (CAL/G) (CAL/(G-X))
STORAGE TANK 18.1 0.50 7.310€E-02 -65.9 1.68
COMPRESSDR EXIT 128.0 3500.00 1.100E-01 958.0 4.01
HEAT EXCHANGER EXIT 944.0 3500.00 5+520£-02 3890.0 11.40
TURBINE EXIT 247.0 10.00 9+860E-04 €15.0 12.50
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
(ATM) (ATM) (ATM) (DEG. K) (ATM} (ATM)
0.50 100,0 0.85 4000.0 944.4 100,0 0.85 10.CC
RATIO OF COMPRESSOR COMPRESSOR WORK AVAILABLE WORK HE2T TRANSFERRED
TO TURBINE WORK (HP/(LB/S)) (HP/(LB/S)) (MEGC-W/(LB/S))
0.360 2930.0 9700.0 S5.480
TEMPERATURE PRESSURE DENSITY ENTHALPY ENTROPY
{DEG. K) (ATM) (G/CMen3) (CAL/G) (CAL/(G-K))
STORAGE TANK 18.1 0.50 T.310E-02 -65.9 : 1.68
COMPRESSOR EXIT 138.0 4000.00 1.100€E-01 1¢80.0 4415
HEAT EXCHANGER EXIT 944.,0 4000.00 65.010E-02 3970.0 11.20
TURBINE EXIT 238.0 10.00 1.020€-03 781.0 12.40
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STORAGE PRESS. DIFF.
PRESSURE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0

RATID OF COMPRESSOR
TO TJRBINE WORK

TABLE III. - Continued. ADIABATIC TURBINE CYCLE

(b) Continued. U,S. customary units

EFFICIENCY COMPRESSOR
OF COMP. STAGE PRESSURE
(ATM)
0.85 4500.0

COMPRESSOR WORK
(HP/(LB/S})

0.390 3240.0
TEMPERATURE PRESSURE
{DEG. K) tATM)
STORAGE TANK 18,1 0.50
COMPRESSOR EXIT 147.0 4500.00
HEAT EXCHANGER EXIT 944,0 4500.00
TURBINE EXIT 235.0 10.00
STORAGE PRESS. DIFF. EFFICIENCY COMPRE SSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 5000.0

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSUR WORK
{HP/(LB/S))

0.410 3550.0
TEMPERATURE PRESSURE

(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 156.0 5000.00
HEAT EXCHANGER EXIT 944.0 5000.00
TURBINE EXIT 230.0 10.00

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT

TEMPERATURE OfF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
Q44 .4 100.0 0.85 10.€0

AVAILABLE WORK
(HP/ (LB/S))

9210.0

DENSITY
(G/CMw#e3)

7.310€-02
1.200£-01
6.460E~02
1.040E-03

HEAT EXCHANGER PRESS. DIFF.

TEMPERATURE OF TURB,
{DEG. K) (ATM)
F464.4 100.0
AVAILABLE WORK
(HP/(LB/S))
8770.0
DENSITY
(G/CM=23)
7.310E-02
1.200E-01
6+.870€-02
1.060E~03

HEAT TRANSFERRED

(MEG~W/(LB/S))
5.390
ENTHALPY ENTROPY
(CAL/G) (CAL/IG=-K))
-65.9 1.68
1210.0 428
4050.0 11.10
770.0 12.30
EFFICIENCY PRESS AT EXIT
STAGE OF TURB. STAGE OF TURB. STAGE
(ATM)
0.85 10.CC

HEAT TRANSFERRED
(FEG-W/(LB/S))

£.310
ENTHALPY ENTROPY
(CAL/G) (CAL/{G-K))
-65.9 1.68
1330.0 4.40
4130.0 11.00
751.0 12.30
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STORAGE PRESS. DIFF., EFFICIENCY COMPRESSOR

PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
tATM) tATM) LATM)
0.50 100,0 0.85 500.,0

RATIO OF COMPRESSOR

COMPRESSOR WORK

TO TURBINE WORK (HP/(LB/S))
0.071 442,90
TEMPERATURE PRESSURE
{DEG. K) (ATM)
STORAGE TANK © 18,1 0.50
COMPRESSOR EXIT 43,3 500.00
HEAT EXCHANGER EXIT 1110.0 500.0C
TURBINE EXIT 451.0 10.00
STORAGE PRESSe DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 1000.0

RATIO OF CaMPRESSQOR
TO TURBINFE WORK

0.120
TEMPERATURE
{DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 64.3
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 383.0

COMPRESSOR WORK
(HP/(LB/S))

844,0

PRESSURE
(ATM)

0. 50
1000.00
1000.00

10.00

HEAT EXCHANGER PRESSe DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
{DEG. X) tATM) (ATV)
1111.0 100.0 0.85 10.CC
AVAILABLE WORK NEAT TRANSFERRED
(HP/(LB/SH) (FEC-m/(LB/S))
22500.,0 J.31¢C
DENSITY ENTHALPY ENTROPY
(G/CMee3) (CAL/G) (CAL/(G-K))
7.310€E~02 -65.9 1.68
8.650£~02 108.0 2.49
1.020€~02 3660.0 13.90
54420E-04 1530.0 14.6C
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
{DEGe K) [ATM) (ATM)
1111.0 100.0 0.85 10.CC
AVAILABLE WORK NHEZT TRANSFERRED
(HP/{LB/S)) (FEG-W/(LB/S))
19500.0 71.2CC
DENSITY ENTHALPY ENTROPY
(G/CMan3) { CAL/G) (CAL/(G-K))
7+310E-02 -65.9 1.68
9.280E-02 266.C 2492
1.890E-02 4C60.0 13.20
64370E~04 1200.0 14.10
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STORAGE PRESS. DIFF.
PRESSURE OF COMP. STAGE
(ATM) (ATM)
0.50 100.0

RATIO OF COMPRESSOR
TO TURBINE WORK

TABLE TII, - Continued. ADIABATIC TURBINE CYCLE

(b) Continued. U.S, customary units

EFFICIENCY COMPRESSOR
OF COMP. STAGE PRESSURE
{ATM)
0.85 1500.0

COMPRESSOR WORK
(HP/7(LB/S))

0.160 1220.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 80.7 1500.00
HEAT EXCHANGER EXIT 1110.0 1500, 00
TURBINE EXIT 350.0 10.00
STORAGE PRESS. DIFF. EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP, STAGE PRESSURE
(ATM) {ATM) {ATM)
0.50 100.0 0.85 2000.0

RATIO OF COMPRESSOR
TO TURBINE WQRK

COMPRESSOR WORK
{HP/{LB/S}))

04200 1590.0
TEMPERATURE PRESSURE

{DEG. K) tATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 94,5 2000.00
HEAT EXCHANGER EXIT  1110.0 2000, 00

TURBINE EXIT 328.0 10.00

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) . {ATM)
1111.0 100.0 0.85 10.0¢C
AVAILABLE WORK HEZT TRANSFERRED
{HP/ILB/S)) {VMEG-W/ILE/S))
17600.0 7.09¢C
DENSITY ENTHALPY ENTROPY
(G/CMasl) (CAL/G) (CAL/(G=-X))
7+310E-02 -65.9 1l.68
9.790£-02 415.0 3.23
2+650E-02 4150.0 12.80
6.980£-04 1180.0 13.8C
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATM)
1111.0 100.0 0.85 10.C¢C
AVAILABLE WORK HEZT TRANSFERRED
{HP/{LB/S)) (MEG-W/(LE/S))
16300.0 1.000
DENSITY ENTHALPY ENTROPY
(G/CMne3) ( CAL/G) (CAL/(G-x))
7310€-02 -65.9 l.68
1.000E-01 §57.0 3.47
3.320E-02 4240.0 12.5C
T+450E-04 1100.0 12.5¢C
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STORAGE PRESS. OIFF, EFFICIENCY COMPRE SSOR

PRESSURE OF COMP. STAGE OF COMP., STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 2500.0

RATIO OF COMPRESSOR
TO TURBINE WORK

COMPRESSOR WORK
(HP/(LB/S))

0.230 1940.0
TEMPERATURE PRE SSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 107.0 2500.00
HEAT EXCHANGER EXIT  1110.0 2500.00
TURBINE EXIT 312.0 10.00
STORAGE PRESS, DIFF,  EFFICIENCY COMPRE SSOR
PRESSURE OF COMP. STAGE GF COMP. STAGE  PRESSURE
{ATM) (ATM) {ATM)
0.50 100.0 0.85 3000,0

RATIO OF COMPRESSOR
TO TURBINE WORK

0.260
TEMPERATURE
(DEG. K)
STORAGE TANK 18.1
COMPRESSOR EXIT 118.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 300.0

COMPRESSOR WORK
(HP/(LB/S))

2280,0

PRESSURE
(ATM)

0.50
3000.00
3000.00

10.00

HEAT EXCHANGER  PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATV)
1111.0 100.0 0.85 10.CC
AVAILABLE WORK HEZT TRANSFERRED
{HP/(LB/S)) (FEG=W/(LB/S))
15200.0 £.90¢C
DENSITY ENTHALPY ENTROPY
{G/CMen3) (CAL/G) (CAL/{G-K}}
7.310E-02 -65.9 1.68
1.100E-01 696 .0 3.68
3.930E-02 4330.0 12.3C
7.820E-04 1€50.0 13.40
HEAT EXCHANGER  PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB. STAGE OF TURB. STAGE GOF TURB. STAGE
(DEG. K) (ATM) (ATM)
1111.0 100.0 0485 10.¢C
AVAILABLE WORK HEET TRANSFERRED
(HP/(LB/S)) (MEG-n/(LEB/S))
14300.0 £.81C
DENSITY EATHALPY ENTROPY
{G/CNes3) {CAL/G) (CAL/(G-1))
7.310E-02 -65.9 1.68
1.100€-01 828.0 3.85
4.490E-02 4420.0 12.10
8.130E-04 1€10.0 13.20
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TABLE IIl. - Concluded, ADIABATIC TURBINE CYCLE

(b) Concluded.

STORAGE PRESS. DIFF, EFFICIENCY COMPRE SSOR
PRESSURE OF COMP. STAGE OF COMP, STAGE PRESSURE
(ATM) (ATM) (aTM?

0.50 100.0 0.85 3500.0
RATIO OF COMPRESSOR COMPRESSOR WORK
TO TURBINE WORK (HP/7(LB/S))
0.290 2600.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 128.0 3500.00
HEAT EXCHANGER EXIT 1110.0 3500, 00
TURBINE EXIT 291.0 10.00
STORAGE PRESS. DIFF, EFFICIENCY COMPRESSOR
PRESSURE OF COMP, STAGE OF COMP. STAGE PRESSURE
(ATM) (ATM) (ATM)
0.50 100.0 0.85 4000.,0
RATID OF COMPRESSOR COMPRESSOR WORK
TO TJRBINE WORK (HP/(LB/S))
0.320 2930.0
TEMPERATURE PRESSURE
(DEG. K) (ATM)
STORAGE TANK 18.1 0.50
COMPRESSOR EXIT 138.0 40Q0.00
HEAT EXCHANGER EXIT 1110.0 4000.,00
TURBINE EXIT 282.0 10.00

U. 8. customary units

HEAT EXCHANGER PRESS. DIFF, EFFICIENCY PRESS AT EXIT

TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATV)
1111.0 100.0 0.85 10.CC

AVAILABLE WORK

HEAT TRANSFERRED

(HP/(LB/S)) (MEG-w/{LE/S))
13500.0 €.720
DENSITY ENTHALPY ENTROPY
(G/CMes3) ( CAL/G) (CAL/(G-K))
7.310E-02 =65.9 1.68
1,100£-01 $58.0 4.01
4,990E~02 4500.0 1z.00
8.400E-04 S71.C 13.10
HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT
TEMPERATURE OF TURB, STAGE OF TURB. STAGE OF TURB. STAGE
(DEG. K) (ATM) (ATV)
1111.0 100.0 0.85 10.CC

AVAILABLE WORK
(HP/ (LB/SH)

12900.0

DENSITY
(G/CMee3)

7.310E-02
1.100€-01
5+460E-02
84640E-04

HEAT TRANSFERRED
(MEG-n/(LB/S))

€.640
ENTHALPY ENTROFY
(CAL/G) (CAL/(G=K)}
-65.6 1.68
1C80.0 4415
4580.0 11.80
$42.0 13.00
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STORAGE PRESS. DIFF.

PRE SSURE OF COMP. STAGE OF COMP.
(ATM) (ATM)
0.50 100,0

RAT10 OF COMPRESSOR
TO TURBINE WORK

04340
TEMPERATURE
({DEG. K)

STORAGE TANK 18.1
COMPRESSOR EXIT 147.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 273.0
STORAGE PRESS. DIFF.
PRESSURE OF COMP. STAGE OF COMP.

(ATM) (ATM)

0.50 100.0

RATID OF COMPRESSOR
TO TURBINE WORK

0.360
TEMPERATURE
(DEG. K}
STORAGE TANK 18.1
COMPRESSOR EXIT 156.0
HEAT EXCHANGER EXIT 1110.0
TURBINE EXIT 270.0

EFFICIENCY

EFFICIENCY

COMPRESSOR
STAGE PRESSURE

(ATM)

4500.0

COMPRESSOR WORK
{(HP/(LB/S))

3240,0

"PRESSURE
{ATM)

0.50
4500, 00
4500,00

10,00

COMPRESSOR
STAGE PRESSURE

(ATM)

5000.0

COMPRESSOR WORK
(HP/(LB/S))

3550.0

PRESSURE
(ATM)

0.50
5000.00
5000.00

10,00

HEAT EXCHANGER  PRESS. DIFF,
TEMPERA TURE
(DEG. K) (ATM)

1111.0 100.0

AVAILABLE WORK
(HP/(LB/S))

12300.0

DENSITY
(G/CMae3)

7.310E-02
1.200E-01
5.890€-02
8.950E~04

HEAT EXCHANGER PRESS. DIFF,
TEMPERATURE
(DEG. K) (ATM)

1111.0 100.0

AVAILABLE WORK
(HP/(LB/S))

11700.0

DENSITY
(G/CMun3)

7.310€-02
1.200E-01
6+300E-02
9.050€-04

EFFICIENCY PRESS AT EXIT
OF TURB., STAGE OF TURB. STAGE CF TURB. STAGE
(ATV)
.85 10.CC

HE 2T TRANSFERRED
(MEG~W/ILB/S))

6.56C
ENTHALPY ENTROPY
(CAL/G) (CAL/(G-K))
~65.9 1.68
1210.0 4.28
4¢60.0 11.70
907.0 12.9C
EFFICIENCY PRESS AT EXIT
OF TURBe. STAGE OF TURB. STAGE OF TURB. STAGE
(ATM)
0.85 10.CC

HEZT TRANSFERRED
(MEG~W/(LE/S))

6.470
ENTHALPY ENTROPY
{CAL/6) {CAL/(G-K))
~65.9 1.68
1330.0 4440
4740.0 11.60
896.0 1z.8C
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