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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/(lb/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/(lb/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 lbf). 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 pump 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 repo~ts 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 

~h 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 
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V volume 

W work per unit mass flow 

6 W work of each stage 

11mass ratio of bleed to total propellant flow 

1Jcomp ratio of ideal to real work of compressor or pump 

11turb ratio of real to ideal work of turbine 

Subscripts: 

aux 

b 

comp 

exh 

hex 

max 

mod 

sat 

turb 

auxiliary engine between heat exchanger and moderator 

bleed flow 

compressor or pump 

exhaust condition 

heat exchanger 

maximum value in cycle 

moderator 

saturation conditions 

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 propellant 

is then bled off and expanded through the turbine to provide the shaft work for the pu:mp. 

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: 

Qhex = h(T max' P max> - h(P max' 8sat) 

~urb = T max@(T max' p max) - S(T max' p exh)J 

W - h(T P } - h(T P } - Cl turb - max' max max' exh ~urb 

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

_ mb _ Wcomp 
77mass - -.- -

m Wturb 

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

( 1) 

(2) 

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 
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where 

Ah(isentropic) 
r, = 

comp Ah(real) 

_ Ah(real) 
Tlturb - Ah(isentropic) 

Ah(real) = W 

( 4) 

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 

~urb = 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 SEfoond 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 e~ch 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 (1700° 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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Figure 3. -Temperature-entropy diagram for three bleed cycles considered. (Only reversible portion of cycle shown on diagram.) 

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/(lb/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 worthwh'ile 
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 (9 MW /(lb/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 (9 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/(lb/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 /(lb/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
erti'es 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 
lmown). 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 



REFERENCES 

1. Ragsdale, Robert G.; and Willis, Edward A., Jr.: Gas-Core Rocket Reactors - A 

New Look. Paper 71-641, AIAA, June 1971. 

2. McLafferty, G. H.; Michels, H. H.; Latham, T. S.; and Roback, R.: Analytical 

Study of Hydrogen Turbopump Cycles for Advanced Nuclear Rockets. Rep. 

D-910093-19, United Aircraft Research Labs. (NASA CR-68988), Sept. 1965. 

3. Whitney, Warren J.: Analysis of Turbopump Feed Systems for Hydrogen-Nuclear 

Rockets. NASA TN D-2712, 1965. 

4. Goldberg, Fredric N.; and Haferd, Angela M.: Numerical Procedures for Calcu

lating Real Fluid Properties of Normal and Parahydrogen. NASA TN D-4341, 

1968. 

14 



E-6639 
15 



..... 
C) 

STORA~E 
PRESSURE 
IN/M••Zl 

s.o7E+04 

RATIO OF CUMPRESSOR 
TLl TJRBINt WORK 

0.038 

TEMPEl{ATURE 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXC1ANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
IN/M••2l 

5.07E+04 

RATIO OF COMPRESSOR 
TU TJRBINE WORK 

0.060 

I DEG. Kl 

18,l 
30.0 

944.0 
944.0 

TEMPERATURE 
I DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 3b.9 
HEAT EXCHANGER EXIT 944.0 
TURBIN!: EXIT 944.0 

TABLE l. - IDEAL TURBINE CYCLE 

(a) SI units 

COMPRESSOR 
PKESSURE 
IN/M .. 2) 

5.066E+07 

COMPRESSOR WORK 
I W/IKG/Sl l 

6.0301:+05 

PRESSURE 
IN/M••Zl 

S.07E+04 
s.o7E+07 
5.u7E+07 
l.Oli:+06 

COMPRESSOR 
PRESSURE 
IN/M••2l 

l.Ol3E+OB 

COMPRESSOR WORK 
I W/IKG/Sl I 

l.l30E+06 

PRESSURE 
IN/M••2l 

5.07E+04 
l.OlE+08 
l.OlE+Otl 
l.OlE+Ob 

HEAT EXCHANGER 
TEMP~RA TURE 

I 01::G. K) 

944.4 

AVAILABLE WORK 
I W/(KG/Sll 

3.230E+07 

DENSITY 
IKG/M .. 31 

7.310E+Ol 
9o200E+Ol 
l.180E+Ol 
2.600E-Ol 

HEAT EXCHANGER 
lEl',P\:.RAlURE 

IDEG, Kl 

944.4 

AVAILABLE WORK 
I W/IKG/Sll 

2.970E+07 

DENSITY 
IKG/M••3l 

7.HOE+Ol 
1.010E+o2 
2.lbOE+Ol 
2.600E-Ol 

ENTHALPY 
IJ/KG l 

-2.76E+05 
3.27E+05 
l .41E+07 
l .36E+07 

ENTHALPY 
IJ/KGI 

-2. lbE+OS 
8.52E+05 
l.45E+07 
l.36E+07 

PR c S S AT EXIT 
OF TURI:\. STAGE 

IN/M••Z) 

l.Ol!:+06 

HE~T TRANSFERRED 
l~EG-~/IKG/Sl l 

14.300 

ENTROPY 
IJ/IKG-Kl l 

7.0lE+03 
7.0lE+03 
5. 57E +04 
7.18E+04 

PRESS AT EXIT 
OF lUR~. STAGE 

IN/M••2l 

l.OlE+06 

HEAT TRANSFERRED 
I ~EG-W/IKG/Sl I 

14.7CO 

ENTROPY 
(J/IKG-KI l 

7.0lE+03 
7.0lE+03 
S.29E+04 
7.18E+04 



.... 
-:i 

STORAGE 
PRESSURE 
(N/M .. 21 

5.07E+04 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

O. 07il 

TEMPEKATURE 
I DEG. Kl 

STORAGE: TANK 
COMPRl:SSOR EXIT 
HEAT tXCHANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
( N/M .. 21 

5.07E+04 

RATIO OF COMPRESSOR 
TO TURBINf: WORK 

0, O'l<t 

1B.l 
42.7 

944,0 
944,0 

TEMPERATURE 
l DEG, Kl 

STORAGE TANK 18,l 
COMPRESS JR EX IT 47,9 
HEAT EXCHANGER tXIT '144,0 
TURBINl: EXIT 944,0 

COMPRESSOR 
PRESSURE 
(t-l/M••2l 

l.520E+08 

COMPRESSOR WORK 
I W/lKG/SI l 

l.620E+06 

PRESSURE 
( N/11••2 I 

5.07E+04 
l.52E+08 
l.52E+08 
l.OiE+06 

COMPRESSOR 
Pt<ESSURE 
(N/M••2l 

2,026E+Otl 

COMPRESSOI< WORK 
l W/lKG/Sl l 

2.080t+06 

Pt<E:iSURE 
l N/M••2l 

5.07E+04 
2.03E+08 
2.03E+08 
1.01E+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

944.4 

AVAILABLE WORK 
l W/lKG/Sll 

2.820E+07 

DENSITY 
I KG/11••3 l 

7.310E+Ol 
l.070E+02 
3,000E+Ol 
2,600E-Ol 

HEAT EXCHANGER 
TEMPERATURE 

ID~G. Kl 

'144.4 

AVAILABLE WORK 
I W/IKG/Sll 

2.720E+07 

DENSITY 
(KG/M••3l 

-,.:noE+Ol 
l .llOE+02 
3.740E+OJ. 
2,600E-Ol 

ENTHALPY 
CJ/KGI 

-2,76E+OS 
l,34E+06 
1.49 E+07 
l .36E+07 

ENTHALPY 
lJ/KGl 

-2.76E+D5 
1 .80 E+Ot> 
l .52E+07 
l.36E+07 

PRESS AT EXIT 
OF TURB. STAGE 

(N/M••2l 

1. 01[ +06 

HEH TRANSFERRED 
l~EG-W/lKG/SI I 

5,000 

ENTROPY 
lJ/(KG-K)l 

7.01E+03 
7.01E+03 
5.12E+04 
7,18E+04 

PRESS AT EXIT 
OF TURB. STAGE 

lN/M••2l 

J..01E+06 

HE~T TRANSFERRED 
l~EG-1,/IKG/Sl l 

5.400 

ENTROPY 
(J/lKG-K ll 

7.0lE+03 
7.0lE+03 
5,00E+04 
7. 18E +04 



.... 
0:) 

STORAbE 
PRESSURE 
lN/M••2l 

5.07E•O<t 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

O. llu 

TEMPERATURE 

STORAGE: TANK 
COMPRESSOR EXlf 
HEAT EXCHANGER EXIT 
TURBIN: EXIT 

STORA GE 
PRESSURE 
IN/M••Zl 

5.07E+O<t 

RATIJ OF COMPRESSOR 
TO TURBINE WORK 

0.120 

IOEG. Kl 

18.1 
52.3 

944.0 
944.0 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 56.0 
HEAT EXCHANGER EXIT 944.0 
TURBIN!: EXIT 944.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(a) Continu~d. SI units 

COMPRESSOR 
PRESSURE 
lN/M••2l 

.c.533E+08 

COMPRESSOR WORK 
l W/lKG/SJ I 

2.530E+06 

PRESSURE 
lN/M••21 

5.07E+04 
2.53E+08 
2.53E+08 
l.OlE+06 

COMPRESSOR 
PRESSURE 
lN/M••2l 

3.040E+08 

COMPRESSOR WORK 
l W/lKG/SI I 

2.960E+06 

PRE:SSURE 
(N/M••21 

5.07E+04 
3.0<tE+OB 
3.04E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERII TURE 

ID~G. KI 

'l<t4. 4 

IIVAILABLE WORK 
( W/(KG/SII 

2.640E+07 

DENS [TY 
(KG/Mn3J 

7.310E+Ol 
l.l50E+02 
<t.390E+Ol 
2.600E-Ol 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

944.4 

AVAILABLE WORK 
( W/lKG/S I l 

2.570E+07 

DENSITY 
l KG/M**31 

7.310E+Ol 
l.l90E+D2 
<t.9BOE+Ol 
2.600E-01 

ENTHALPY 
(J/KGI 

-2.76E+05 
2.25E+06 
l.56E+07 
l.36E+07 

EI\THALPY 
(J/KGI 

-2.76E+05 
2.68E+06 
l.59E+07 
l.36E+07 

PRESS AT EXIT 
OF TURB. STAGE 

lN/M••21 

l.OlE+06 

HE~T TRANSFERRED 
(~EG-•/IKG/SI I 

5.7CO 

ENTROPY 
IJ /( K'G-K I I 

7.0lE+03 
·1.0lE+03 
4.91E+04 
7.18f:+04 

PRESS AT EXIT 
OF TURB. STAGE 

(N/M••2l 

:..OlE+06 

HEtT TRANSFERRED 
l~EG-~/lKG/SI I 

15.900 

ENTROPY 
IJ/(KG-KI I 

7.01E+03 
7.01E+03 
4.83E+04 
7.18E+04 



.... 
co 

STORA GE 
PRESSURE 
(N/M .. 21 

5.07E+04 

RAflO OF COMPRESSOR 
TO TJRBINE WORK 

0.130 

STORAG(: TANK 
COMPRESSJR EXIT 
HEAT cXCHANGER EXIT 
TURBINL EXIT 

STORAGE 
PRESSURE 
(N/M .. 21 

5.07E+OI+ 

TEMPERATURE 
!DEG. Kl 

18,1 
59.4 

944.0 
944,0 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0.140 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18,1 
COMPRESSOR EX IT 62 .4 
HEAT EXCHANGER EXIT 944.0 
TURSINt EXIT 944.0 

CLlMPRESSOR 
PRESSURE 
(N/M••2l 

3.546E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

3.380E+06 

PRESSURE 
(N/M••2l 

5.07E+04 
3.55E+08 
3.55E+08 
l.OlE+06 

COMPRESSOR 
PRESSURE 
IN/M**Zl 

4.053E+08 

COMPRESSOR WORK 
( W/IKG/Sl l 

3.790E+06 

PRESSURE 
(N/M••2l 

5.07E+04 
4.05E+08 
4.05E+08 
l.01E+06 

HEAT EXCHANGER 
TEMPFRATURE 

(D[G. Kl 

944.1+ 

AVAILABLE WORK 
I W/(KG/Sll 

2.520E+07 

DENS ITV 
IKG/M••3l 

7.310E+Ol 
l.220E+02 
5.520E+Ol 
2.600E-Ol 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

944.1+ 

AVAILABLE WORK 
l W/(KG/Sll 

2e470E+07 

DENS !TY 
l KG/MH3 l 

7.310E+Ol 
l.240E+02 
o.OlOE+Ol 
2.600E-Ol 

HTHALPY 
IJ/KGl 

-2.76E+05 
3.llE+06 
l.63E+07 
l.36E+07 

ENTHALPY 
(J/KGl 

-2.76E+05 
3.52E+06 
l .'66 E+07 
l .36 E+07 

PRESS AT EXIT 
OF TURB. S UGE 

(N/M••2l 

1.01!'+06 

HE~T TRANSFERRED 
I ~EG-W/1 KG/ S l l 

HEH 

lt .200 

ENTROPY 
(J/(KG-Kl l 

7.0lE +03 
7.0lE+03 
4. 76E+04 
7.18E+04 

PRESS AT EX! T 
OF TURB. STAGE 

(N/"••2l 

l.OlE+06 

TRANSFERRED 
l~EG-W/IKG/Sl l 

lt.500 

ENTROPY 
(J/IKG-~l l 

7.0lE+03 
7.0lE+03 
4o70f.+04 
7.18E+04 



N) 

0 

S TORAl;E 
PRESSURE 
(N/M .. 21 

s.o7t+04 

RATIO OF COMPRESSOR 
TU TJRBINE WORK 

o.15u 

TEMPERATURE 
I DEG. K) 

S TOR AG!: TANK 
COMPRESSOR EXIT 
HEAT cXC • ANGER EXIT 
TURBINl EXIT 

STORAGE 
PRESSURE 
IN/M••2l 

5.07E+O<t 

RArIO OF COMPRESSOR 
TD TURBINE WORK 

O.l6U 

18.l 
65.l 

'144.0 
944.0 

TEMPERATURE 
I DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 67.7 
HEAT EXCHANGER EXIT 944.0 
TURBIN[ EXIT 944.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(a) Continued. SI units 

COMPRESSOR 
Pl{ESSURi: 
IN/M••21 

4.560E+D8 

COMPRESSOR WORK 
I W/IKG/SJ I 

4.2001:+06 

PRESSURE 
IN/M••2) 

5.07E+04 
4.56E+D8 
4.56E+08 
l.OlE+06 

CUMPRESSOR 
PRESSURE 
IN/M••2l. 

5.066E+08 

COMPRESSOR WORK 
I W/IKG/S) l 

4.59DE+06 

PRESSURE 
I N/M••2 l 

5.07E+04 
s.a·,e+oa 
5.U7E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(OEG. Kl 

944.4 

AVAILABLE WORK 
I W/IKG/Sll 

2.43DE+07 

DENSITY 
I KG/M .. 3) 

7.310E+Ol 
l.270E+02 
6.460E+Dl 
2.600E-Ol 

HEAT EXCHANGER 
TEMPERATURE 

(OEG. Kl 

944.4 

AVAILABLE WORK 
I W/(KG/Sl l 

2.390E+07 

DENSITY 
( KG/MH3) 

7. 310E+Ol 
l.290E+02 
6.870E+Ol 
2.600E-Ol 

ENTHALPY 
(J/KG) 

-2.76E+05 
3.92E+06 
1 .69 E+07 
1 .3bE+07 

ENTHALPY 
IJ/KG) 

-2. 76E+05 
4.32E+06 
l.73E+07 
l.36E+07 

PRESS AT EXIT 
OF TURl:I. STAGE 

(N/1'••2) 

lo01E+06 

HE~T TRANSFERREO 
I ~EG-h/1 KG/ S)) 

ll:.70C 

ENTROPY 
IJ/IKG-K)) 

7.0lE+03 
7.0lE+03 
4.65E+04 
7.18E+04 

PRESS AT EXIT 
OF TURB. STAGE 

IN/1'.••2) 

1.0lE+06 

HEiT TRANSFERRED 
l~EG-~/IKG/Sl l 

11:.900 

ENTROPY 
IJ/IKG-Kl) 

7.0lE+03 
7.01E+03 
4oblE+04 
7.18E+04 



N ... 

STORAGE 
PRESSURE 
!N/M••2l 

5.07l:+04 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.033 

TEMPE RAT URE 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINF' EXIT 

STORAGE 
PRESSURE 
(N/M .. 2) 

s.o7E+04 

(DEG. Kl 

lB.l 
30.0 

1:10.0 
1110 .o 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

o.os1. 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
(DEG. Kl 

18.l 
36.9 

1110.0 
1110.0 

COMPRESSOR 
PRESSURE 
(N/M••2) 

S.066E+07 

COMPRESSOR WORK 
l W/!KG/Sl) 

6.030E+05 

PRESSURE 
( N/M••2) 

5.07E+04 
5.071:+07 
5.07E+07 
l.Oi.E+06 

COMPRESSOR 
PRESSURE 
(N/M••2) 

l.Ol3E+08 

COMPRESSOR WORK 
( W/(Ki;/S)) 

l. l30E+06 

PRESSURE 
(N/M••21 

5.D7E+04 
l.OlE+OB 
l.OlE+OB 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

1111.0 

AVAILABLE WORK 
l W/!KG/S)) 

4.060E+07 

DENSITY 
(KG/M••31 

7.310E+Ol 
9.200E+Ol 
l.020E+Ol 
2.200E-01 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

1111.0 

AVAILABLE WORK 
l W/IKG/S) l 

3.750E+07 

DENSITY 
( KG/M••3l 

7.310E+Ol 
l.OlOE+02 
l.890E+Ol 
2.2ooe-01 

ENTHALPY 
IJ/ KG) 

-2.76E+05 
3.27E+05 
l .66E+07 
l.61E+07 

El'iTHALPY 
(J/KG) 

-2.76E+05 
8 .52E+05 
l.70E+07 
l.61E+07 

PRESS AT EXIT 
OF TURe. STAGE 

(N/M••2l 

l.OlE+06 

HE tT TRANSFERRED 
l~EG-11/!KG/S)) 

H.BOC 

ENTROPY 
IJ/!KG-Kll 

7.0lE+03 
7.0lE+03 
:.82E+C4 
7.43E+04 

PRESS AT EX! T 
CF TUR8. STAGE 

(N/M••2l 

1.01E+06 

HEtT TRANSFERRED 
( ~EG-11/IKG/SI l 

11.2cc 

ENTROPY 
(J/(KG-K) I 

7.0lE+03 
7.0lE+03 
:.53E+04 
7.43E+04 



t.-.:1 
r-., 

STORA GE 
PRESSURE 
(N/M••2 I 

5.07E+O<t 

RATIJ OF COMPKESSOR 
TO TURBINE WORK 

o.067 

TEMPERATURE 

S TO RAG c TANK 
COMPRESS:>R EX IT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
(N/M••21 

5.07E+O<t 

(DEG. Kl 

18.l 
42.7 

1110.0 
1110.0 

RATIO Of COMPRESSOR 
TO TURBINE WORK 

0.080 

TEMPERATURE 
l DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 47.9 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(a) Continued. SI units 

COMPRESSOR 
PRESSUR.E 
(N/M .. 21 

l.520E+08 

COMPRESSOR WORK 
l W/lKG/Sl I 

lo620E+06 

PRESSURE 
(N/M••2l 

5.07E+O<t 
l.52E+08 
l.52E+08 
l.OlE+06 

COMPRESSOR 
PRESSURE 
lN/M••21 

2.026E+08 

COMPRESSOR WORK 
l W/lKG/Sl l 

2.080E+06 

PRESSURE 
l N/Mn2 l 

5.07E+04 
2.03E+08 
2.03E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

lDEG. Kl 

1111.0 

AVAILABLE WORK 
l W/lKG/S l I 

3.580E+07 

DENS !TY 
(KG/MH3) 

7.310E+Ol 
l.070E+02 
Z.650E+Ol 
2.200E-01 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

1111.0 

AVAILABLE WORK 
l W/ l KG/$ l l 

3.450E+07 

DENSITY 
lKG/M••3l 

7.310E+Ol 
lollOE+02 
3.320E+Ol 
2.200E-Ol 

E~THALPY 
(J /KG I 

-2.76E+05 
l .34E+06 
l.74E+07 
l .61E+07 

El\THALPY 
(J/KGl 

-2.76E+05 
l.80E+06 
l.78E+07 
l.6lE+07 

i 

PRESS Al EXIT 
CF TURB. STAGE 

(N/Mu2 I 

l.OlE+06 

HEtT TRANSFERRED 
lHG-~/lKG/Sl > 

11.600 

EN TROP, 
(J/lKG-KI l 

7.01E+03 
7.01E+03 
~.37H04 
7.43E+04 

PRESS AT EXIT 
CF TURB. STAGE 

(N/M••Zl 

l.OlE+06 

HEtT TRANSFERRED 
l~EG-~/lKG/SI I 

17.9CC 

ENTR• P, 
(J/lKG-Kl l 

7.01E+03 
,.OlE+03 
~.25E+04 
7.43E+04 



N 
t.:> 

STORAr;E 
PRESSURE 
(N/M .. 21 

5.07E+04 

RATIO OF COMPRESSOR 
TO T JR SINE WORK 

0.093 

TEMPERATURE 
( DEG. KI 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBI/IIE EXIT 

STORAGE 
PRESSURE 
(N/M••21 

5.07E+04 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0.100 

18.l 
52.3 

1110 .o 
lliO.O 

TEMPERATURE 
( DEG. KI 

STORAGE TANK 18.1 
COMPRESSOR EXIT 56.0 
HEAT EXCHANGER EXIT 1110.0 
TUR81Nc EXIT 1110.0 

COMPRESSOR 
PRESSURE 
(N/M••21 

.1.533E+08 

COMPRESSOR WORK 
( W/!KG/SII 

2.530E+Ob 

PRESSURE 
(N/M••2l 

5.07E+04 
2.53E+08 
2.53E+08 
l.Olt+06 

COMPRESSOR 
PRESSURE 
(N/M••ZI 

3.040E+08 

COMPRESSOR WORK 
. ( W/!KG/SII 

2.960E+06 

PRESSURE 
(N/M••21 

5.07E+04 
3.04E+08 
3.04E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

( DEG. KI 

Ell.O 

AVAILABLE WORK 
( W/!KG/S11 

3.3bOE+07 

DENSITY 
(KG/M .. 31 

7.310E+Ol 
l.l50E+02 
3.930E+Ol 
2.200E-01 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

1111.0 

AVAILABLE WORK 
( W/!KG/SII 

3.280E+07 

DENSITY 
(KG/M••3l 

7.310E+Ol 
1.190E+02 
4.490E+Ol 
2.200E-Ol 

ENTHHPY 
(J/KGl 

-2.7bE+05 
2.25E+Ob 
l .e 1E+07 
l.61E+07 

ENTHALPY 
(J/KGI 

-2.76E+05 
2.68E+06 
l.85E:t07 
1 .61 E+07 

PRESS AT EXIT 
CF TURS. STAGE 

(N/M .. 2 I 

l.OlE+Ob 

HEH TRANSFERRED 
(~EG-~/(KG/SII 

1e.2cc 

E~TRCn 
(J/!KG-Kl l 

7.01E+03 
1.ClE+03 
5.l5E•04 
7.43E+04 

PRESS AT EXIT 
CF TURB. STAGE 

(N/M••21 

1.01E+06 

HEtT TRANSFERRED 
(HG-W/(KG/Sll 

1e.scc 

E~TROF) 
(J/(KG-Kll 

7.01E+C3 
7.0lE+03 
5.08E+04 
7.43E+04 



1.\:1 
~ 

STORAGE 
PRESSURE 
(N/M••21 

5.07E+04 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.110 

TEMPERATURE 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXC~ANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
(N/M••21 

5.07E+04 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0.120 

( DEG. KI 

18.l 
59.4 

1110.0 
1110.0 

TEMPERATURE 
ICEG. Kl 

STORAGE TANK 18.l 
COMPRcSSJR EXIT 62.4 
HEAT EXC~ANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(a) Concluded. SI units 

COMPRESSOR 
PRESSURE 
(N/M .. 2) 

3.546E+08 

COMPRESSOR WORK 
( W/(KG/SI I 

3.380E+06 

PRESSURE 
(N/M••21 

5.07E+04 
3.55E+08 
3.!>5E+08 
l.OlE+C,6 

COMPRESSOR 
PRESSURE 
(N/M••21 

4.053E+08 

COMPRESSOR WORK 
l W/IKG/SI I 

3.790E+06 

PRESSURE 
(N/M••21 

5.07E+04 
4.05E+08 
4.05E+OB 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

1111.0 

AVAILABLE WORK 
I W/IKG/Sll 

3.220E+07 

DENSITY 
(KG/M••31 

7.3lOE+Ol 
l.220E+02 
4.990E+Ol 
2.200E-01 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

1111.0 

AVAILABLE WORK 
( W/(KG/Sll 

3.160E+07 

DENSITY 
(KG/~H31 

7.310E+Ol 
l.240E+02 
5.460E+Ol 
2.200E-Ol 

ENTHALPY 
IJ/KG I 

-2. 7bE+05 
3 .llE+06 
l.88E+07 
l .61E+07 

ENTHALPY 
(J/KGl 

-2.76E+05 
3.52E+06 
l.92E+07 
l.61E+07 

PRESS AT EX! T 
CF TURe. STAGE 

IN/M••21 

l.OlE+06 

HEtT TRANSFERRED 
lnG-~/IKG/SI I 

1e.acc 

ENTROPY 
IJ/ (KG-Kl I 

7.0lE+03 
7.0lE+03 
5.0lE+04 
7.43E+04 

PRESS AT EX! T 
OF TURA. STAGE 

(NIP"••2l 

l.01E+06 

HEtT TRANSFE~RED 
(• EG-W/(KG/SII 

l~.lCC 

ENTROPY 
(J/IKG-KI I 

7.0lE+03 
7.01E+03 
4.96E+04 
7.43E+04 



N 
t11 

STORA1;E 
PRESSURE 
IN/M••2) 

5.C7E+04 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.130 

TEMPERATURE 

STORAGE TANK 
COMPRESS:JR EXIT 
HEAT EXCHANGER EXIT 
TURBINc EXIT 

STORAGE 
PRESSURE 
(N/M••2l 

5.07E+04 

!DEG. I< l 

18. l 
65.l 

1110.0 
1110.0 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.140 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
IDEG. Kl 

1s.1 
67.7 

1110 .o 
1110.0 

COMPRESSOR 
PRESSURE 
(N/M••21 

4.SbOE+08 

COMPRESSOR WORK 
( W/IKG/Sl l 

4.ZOOE+Ob 

PRESSURE 
IN/M••2l 

S.07E+04 
4.5bE+08 
4.SbE+OB 
l.OlE+Ob 

COMPRESSOR 
PRESSURE 
(N/M••2l 

5.0bbE+OB 

COMPRESSOR WORK 
( W/(KG/Sl l 

4.590E+Ob 

PRESSURE 
IN/M••2) 

5.07E+04 
S.07E+OB 
S.07E+OB 
l.OlE+D6 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

1111.0 

AVAILABLE WORK 
( W/lKG/Sll 

3. llOE+07 

DENSITY 
(KG/Mu3) 

7. 310E+Ol 
l.270E+02 
5.B90E+Ol 
2.200E-Ol 

HEAT EXCHANGER 
TEMPERATURE 

!DtG. Kl 

1111.0 

AVAILABLE WORK 
I W/IKG/Sll 

3.070E+07 

DENS ITV 
(KG/M••31 

7.310E+Ol 
l.290E+02 
6.300E+Ol 
2.200E-01 

E~THALPY 
(J/KGl 

-2.7bE+05 
3 .92E+Ob 
l.95E+07 
l.blE+07 

El'iTHALPY 
IJ/KCI 

-2.76E+05 
4.32E+06 
l.9BE+07 
l.61E+07 

PRESS AT EXIT 
CF TURe. STAGE 

(N/M••2l 

l.ClE+Ob 

HEtT TRANSFERRED 
(~EG-~/l KUSl l 

H.300 

E~TROPV 
(J/IKG-Kl) 

7.01E+03 
7.01E+03 
4.91E+04 
7.43E+04 

PRESS Al EXIT 
OF TURB. STAGE 

(N/M••2l 

l.OlE+Cb 

HE 11 lRANSFERREO 
l~EG-.t!KG/Sl l 

1q.1,oo 

El'iTROPV 
IJ/IKG-~) I 

7.01E+03 
7.0lE+03 
4.B6E+04 
7.43E+04 



N 
0) 

STORAGE 
PRESSURE 
IATMI 

o. 5 1) 

RATIO OF COMPRESSOR 
TU TURBINE wORK 

o.o3e 

STORAGE TANK 
COMPRf:'SSOR EX IT 
HEAT EXCHANGER EXIT 
TURBINt EXIT 

STORAr.E 
PRESSURE 
IATMI 

o. 5,; 

T EMPE,tATURE 
I DEG. KI 

18-1 
30.0 

944.0 
944.0 

RATIO OF COMPRESSOR 
TU TURBINE WORK 

0.060 

TEMPERATURE 
!DEG. Kl 

STORAGF. TANK 18,l 
COMPRESSOR EX IT 36.9 
HEAT tXCHANGER EXIT 944.0 
TURBIN'" EXIT 944.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(b) U.S. customary units 

COMPRESSOR 
PKESSURE 

IATMI 

500.0 

CUMPKESSOK WOKK 
IHP/ILB/Sl I 

367,0 

PRESSURE 
IAH11 

u.Sli 
sou.oo 
500.00 

10.0li 

COMPRESSOR 
PRESSURE 

!ATM) 

1000.0 

COMPRESSOR WORK 
IHP/lltl/Sl l 

686.0 

PRESSURE 
(ATM) 

0,50 
~000.00 
1000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IOcG. KI 

944.4 

AVAILABLE WORK 
(HP/I LB/Sil 

19600.0 

DENSITY 
IG/CMH31 

7.310E-02 
9.200E-02 
l.lSOE-02 
2.590E-04 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

944.4 

AVAILABLE WORK 
!HP/ILB/S l) 

18100.0 

DENS ITV 
IG/CM .. 3) 

7.3lOE-02 
1.oooe-01 
2,160E-02 
2.590E-04 

ENTHALPY 
I CAL/GI. 

-65.9 
78.2 

3360.0 
3260.0 

ENTHALPY 
I CAL/GI 

-65,9 
204.0 

3460,0 
3260.0 

PRESS AT EXIT 
OF TURB. STAGE 

(ATM) 

10.00 

HEtT TRANSFE~RED 
I ~EG-W/ILB/51 l 

6.500 

ENTROPY 
I CAL/ I G- K) l 

1,6B 
1.68 

13,30 
l 7, 20 

PRESS AT EXIT 
OF TURR. STAGE 

IATMI 

10.oc 

HEtT TRANSFE~REO 
I nG-W/1 LB/S l l 

6.660 

ENTROPY 
ICAL/IG-Kl l 

lo 68 
1.68 

12.60 
11.20 



N 
-:i 

STORACE 
P~ESSURE 
(ATM) 

o. 5) 

RATt~ OF CUMPRESSOR 
TO TURBINE WORK 

0.011; 

STORAGE TANK 
COMPRE:SSOR EXIr 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

STORA GE 
PRESSURE 
(ATM) 

0.50 

TEMPERATURE 
I DEG. KI 

lB.l 
42,7 

944,0 
944,0 

RATIJ OF COMPRESSOR 
TO TURBINE WORK 

o.094 

TEMPERATURE 
(OEG, Kl 

STORAG~ TANK 18,1 
COMPRESSOR EXIT 47.9 
HEAT EXCHANGER EXIT 944,0 
TURBINE EXIT 944.0 

COMPRESSOR 
PRESSURE 

(ATM) 

1500.0 

CO!-WR(SSGR WORK 
(HP/I LB/SI I 

982. 0 

PRESSURE 
(ATMI 

o .• 50 
1500.00 
1500.00 

10.00 

COMPRESSOR 
PRESSURE 

(ATM) 

2000.0 

COMPRESSOR WORK 
(HP/(LB/SI I 

1260.0 

PRESSURE 
IATMI 

o.sc 
2000.00 
2000.00 

10.00 

HEAT EXCHANGER 
TEMPtRATURE 

IDEG. Kl 

944.4 

All IU LABLE WC\RK 
(HP/(LB/S11 

11200.0 

DENS ITV 
(G/CM**31 

7.310E-02 
l.lOOE-01 
3. O,OOE-02 
2.590E-04 

HEAT EXCHANGER 
TEMPERATURE 

<DEG. KI 

944.4 

AVAILABLE WORK 
( HP/ ( LB/S II 

16500.0 

DENSITY 
I G/CMH3 I 

7.310E-02 
l.lOOE-01 
3.740E-02 
2.590E-04 

EHHHPY 
(CAL/GI 

-65.9 
320 .o 

3 550 .o 
3260,0 

Ef\THALPY 
(CAL/GI 

-65.9 
431.0 

3UO.O 
3260.0 

PRESS AT EXIT 
CF TUR\3. SfAGE 

(ATM) 

10.cc 

H[tT TRANSFERRED 
l~EG-W/ILB/SI I 

t,82C 

ENTROP~ 
(CAL/CG-Kl I 

1. 68 
l.68 

12.20 
17.20 

PRESS Al EXIT 
OF TURB. STAGE 

(ATMI 

l O. Ov 

HEH TRANSFERRED 
(~EG-~/(LB/SI I 

t ,960 

ENTROP~ 
ICAL/IG-Kl I 

1. 68 
l. 6 B 

11.90 
17.20 



N 
0, 

STORAGE 
PRESSURE 
(ATMI 

o.so 

RATIO OF CUMPRESSOR 
TO TJRBINE WURK 

0.110 

STORAGF. TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBIN!: EXIT 

STORAGE 
PRESSURE 
(ATMI 

a.so 

TEMPERATURE 
( DEG. Kl 

18-i 
52,3 

944,0 
944.0 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.120 

S TORAGf TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
IDEG, Kl 

18,l 
56.0 

944.0 
944,0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(b) Continued. U.S. customary units 

COMPRESSOR 
PRESSURE 

(ATMI 

2500.0 

COMPRESSOR WORK 
IHP/(Lll/SJJ 

1540.0 

PRESSURE 
(ATMJ 

0.50 
2500.00 
2500.00 

10,00 

COMPRESSOR 
PKESSURE 

lATMl 

3000,0 

COMPRESSOR WORK 
(HP/!Lll/Sl l 

1800,0 

PRESSURE 
IATMI 

0,50 
3000,00 
3000,00 

10.ou 

HEAT EXCHANGER 
TEMPERATURE 

!DEG, KI 

944,4 

AVAILABLE WORK 
IHP/ILB/Sll 

16000,0 

DENS ITV 
(G/CMH3) 

7.310E-02 
l.ZOOE-01 
4.390E-02 
2.590E-04 

HEAT EXCHANGER 
TEMPcRA TURE 

(DEG. Kl 

944,4 

AVAILABLE WORK 
(HP/ (Lll/S ll 

15600,0 

DENSITY 
IG/CM••3l 

7,3l0E-02 
l,ZOOE-01 
4,980E-02 
2,590E-04 

ENTH~LPY 
(CAL/GI 

-65.9 
538.0 

3120 .o 
3260.0 

ENTH~LPY 
(CAL/GI 

-65.9 
642.0 

3810,0 
3260.0 

PRESS AT EXIT 
OF TURB, STAGE 

(ATMJ 

10.oc 

HEiT TRANSFERRED 
«~EG-W/!LB/Sl l 

7.100 

ENTROPV 
(CAL/IG-Kl l 

l .68 
1.68 

11.10 
l 7. 20 

PRESS AT EXIT 
OF TURH, STAGE 

(ATMJ 

10.00 

HE~T TRA~SFERRED 
(~EG-1,d(LB/Sl I 

7,230 

ENTROPV 
ICAL/IG-Kl l 

1.68 
l,b8 

11.so 
17,20 



N 
co 

STORA GE 
PRESSURE 
(ATM) 

0.5:J 

RATIJ OF COMPRESSOR 
TO TURBINE WORK 

0.130 

TEMPERATURE 
COEG, Kl 

STORAGF. TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINF EXIT 

STORA GE 
PRESSURE 
(ATM) 

0.50 

RATIO OF COMPRESSOR 
TO TURB I Ni: WORK 

0.140 

18, l 
59.4 

944,0 
944,0 

TEMPEKATURE 
(DEG. Kl 

STORAGF. TANK 18.l 
COMPRESSOR EXIT b2.4 
HEAT EXCHANGER EXIT 944,0 
TURBIN', EXIT %4.0 

COMPRESSOR 
PRESSURE 

IATMI 

~500.0 

COMPRESSOR WORK 
(HP/ILB/SI l 

20&0.0 

PRESSURE 
IATMI 

o.5o 
350u.oo 
350u.OO 

10.00 

CUMPRESSOR 
PKE SSURE 

IATMI 

4000.0 

COMPRESSOK WORK 
IHP/ILIS/SI l 

2310.0 

PRESSURE 
IATMl 

0.50 
4000.00 
4000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

944.4 

AVAILABLE WORK 
lHP/lLB/Sl I 

15300.0 

DENSITY 
l G/CM••3 l 

7.310E-02 
1.200E-01 
5.520E-02 
2.590E-04 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

944,4 

AVAILABLE WORK 
IHP/ILB/SI I 

15000.0 

DENS !TY 
IG/CMH3) 

7.310E-02 
1.2ooe-01 
b.OlOE-02 
2.590E-04 

ENTHALPY 
ICAL/Gl 

-b5.9 
742 .o 

3890.0 
32&0.0 

ENTHALPY 
I CAL/GI 

-b5.9 
841,0 

3 ~70 .o 
32&0.0 

PRESS AT EXIT 
OF TURB. STAGE 

I ATM l 

1c.oo 

HUT TRANSFERRED 
l ~EG-i./lLB/Sl I 

7.350 

ENTROPY 
lCAL/lG-Kl l 

l.bB 
l.b8 

11.40 
l 7. 2C 

PRESS AT EXIT 
OF TURfl. STAGE 

IATMI 

i.O. 00 

HEH TRANSFEKREO 
l~EG-W/ILB/SI I 

7.470 

ENTROPY 
ICAL/IG-Kl l 

1.&8 
l.b8 

11.20 
11.20 



"' 0 

STORA GE 
PRESSURE 
(ATMI 

0,50 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0,151.l 

S TORAGF TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBIN~ EXIT 

STORA GE 
PRESSURE 
(ATMI 

0,50 

TEMPERATURE 
(DEG, Kl 

lB.l 
65,1 

944.0 
944.0 

RATIO OF COMPRESSOR 
TU TURBINE WORK 

0,160 

TEMPEKATURE 
(DEG. Kl 

STORAGE TANK 18-l 
COMPRESSOR EX IT 67.7 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

TABLE I. - Continued. IDEAL TURBINE CYCLE 

(b) Continued. U.S. customary units 

COMPRESSOR 
PKESSURE 

!ATM! 

4500,0 

COMPRESSOR WORK 
!HP/!Lll/Sl I 

2550.0 

PRESSURE 
(ATMI 

C,50 
4500,00 
4500.00 

10,00 

CUMPRESSOR 
PRESSURE 

(ATM) 

5000,0 

COMPRESSOR WORK 
(HP/(Lll/S)) 

2790,0 

PRESSURE 
(ATM) 

0,50 
5000,00 
5000,00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

944,4 

AVAILABLE WORK 
(HP/ (LB/S l l 

14800.0 

DENSITY 
(G/CM••3) 

7,310E-02 
l,300E-Ol 
6,460E-02 
2,590E-04 

HEAT EXCHANGER 
TEMPERATURE 

!DEG, Kl 

944,4 

AVAILABLE WORK 
(HP/ (LB/S)) 

14600,0 

DENS ITV 
( G/CM••3l 

7,310E-02 
l,300E-Ol 
6,870E-02 
2,590E-04 

ENTHALPY 
( CAL/GI 

-65,9 
937,0 

4C50,0 
3260.0 

EP'iTHALPY 
ICAL/Gl 

-65,9 
1C30,0 
4130 .o 
3260,0 

PRESS AT EXIT 
OF TURB. STAGE 

!ATM) 

10.00 

HEtT TKANSFERRED 
(~EG-k/(LB/51 l 

7,5BO 

ENTROPY 
ICAL/IG-Kl l 

l..68 
1,68 

11, 10 
17,20 

PRESS AT EXIT 
OF TURB, STAGE 

(ATM) 

10.00 

HEtT TRANSFE~REO 
(~EG-li/lLB/Sl l 

7,690 

HTROPY 
ICAL/(G-Kl l 

1. 68 
1,68 

ll,00 
l 7. 20 



c,.:i .... 

STORAGE 
PRESSURE 
(ATM) 

C.5) 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.033 

TEMPERATURE 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
(ATM) 

0.5) 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.051 

(DEG. KI 

10.1 
30.0 

1110 .o 
1110,0 

TEMPERATURE 
(DEG, Kl 

S TORAGi: TANK 18,l 
COM PRE SSJR EX IT 36,9 
HEAT EXCHANGER EXIT 1110 .o 
TURBINE EXIT 1110.0 

COMPRESSOR 
PRESSURE 

!ATM) 

500.0 

COMPRESSOR WORK 
IHP/ILtl/Sl l 

3b7.0 

PRESSURE 
(ATMI 

0.50 
500.00 
500.00 
10,00 

COMPRESSOR 
PRESSURE 

(ATM) 

1000.0 

COMPRESSOR WORK 
(HP/I LB/SI I 

l>Bb.O 

PRESSURE 
(ATM) 

0.50 
1000.00 
1000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

1111.0 

AVAILABLE WORK 
(HP/ l LB/S II 

24700.0 

DENSITY 
l G/C MH3 I 

7,3lOE-02 
9.200E-02 
1.020E-02 
2.2lOE-04 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

llll.O 

AVAILABLE WORK 
(HP/ ILB/S II 

22800,0 

DENSITY 
IG/CM••31 

7,310E-02 
l,OOOE-01 
l,890E-02 
2.210f-04 

EHHALPY 
!CAL/GI 

-&5.9 
78.2 

3%0.0 
3 e110.c 

EHHALPY 
!CAL/GI 

-b5,9 
204,0 

4C60,0 
38b0,0 

PRESS AT EXIT 
CF TURB. STAGE 

(ATM) 

10. cc 

HEIT TRANSFERRED 
l~EG-k/(Le/Sll 

1.b3C 

ENTROPV 
ICAL/IG-Kl I 

lo bB 
l.bB 

13.90 
17.BC 

PRESS AT EXIT 
OF TURB. STAGE 

(ATM) 

10.oc 

HEIT TRANSFERRED 
l~EG-lo/lLB/SI I 

7.610 

ENTROPV 
ICAL/IG-KI l 

1. 68 
l,b8 

l3,2C 
17,80 



(.,) 
N 

STORAGE 
PRESSURE 
IATMI 

O.S·J 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.001 

STORAGE TANK 
COMPRESSJR EX IT 
HEAT EXCHANGER EXIT 
TURBIN~ EXIT 

STORAGE 
PRESSURE 
IATMI 

o.so 

TEMPERATURE 
IOEG. KI 

18,l 
42,7 

1110. 0 
1110.0 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0,080 

TEMPERATURE 
(OEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 47,9 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

TABLE 1. - Continued. IDEAL TURBINE CYCLE 

(b) Continued. U.S. customary units 

COMPRESSOR 
PRESSURE 

(ATM> 

1500.0 

COMPRES SOR WORK 
IHP/ILB/Sl I 

982,0 

PRESSURE 
IATMI 

a.so 
1500,00 
l 500, 00 

10.00 

COMPRESSOR 
PRESSURE 

(ATM) 

2000.0 

COMPRESSOR WORK 
IHP/ILB/Sl 1 

1260.0 

PRESSURE 
(ATMl 

a.so 
2000.00 
2000,00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

illl.O 

AVAILABLE WORK 
IHP/lLB/Sll 

21000.0 

DENSITY 
IG/CMu3I 

7,310E-02 
l.lOOE-01 
2.650E-02 
2.210E-04 

HEAT EXCHANGER 
TEMPERATURE 

lDEG. Kl 

1111,0 

AVAILABLE WORK 
IHP/C LB/S II 

21000.0 

DENSITY 
(G/CM••3l 

7.310E-02 
l,lOOE-01 
3.3201:-02 
2,210E-04 

EHHHPY 
ICAL/GI 

-65.9 
320 .o 

4150.0 
3 860 .o 

E~THALPY 
IC.AL/GI 

-65.9 
431.0 

4 240 .o 
3 e6o .o 

PRESS Al EXIT 
OF TURfl. STAGE 

l ATM l 

10.cc 

HEtT TRANSFERRED 
(~EG-k/(Le/Sl I 

1,97C 

E"-TRDP~ 
ICAL/IG-KI I 

1, 68 
l. 6 e 

12,80 
17,80 

PRESS Al EXI l 
CF TURB, STAGE 

(ATM I 

1c.cc 

HEtT TRANSFERRED 
l~EG-11/ILe/SI I 

e.12c 

El'iTROP~ 
ICAL/IG-Kll 

1. 6 e 
l .68 

12,50 
11. 80 



I 

c., 
c., 

STORAGE 
PRESSURE 
( ATM) 

o.sc 

RATIO OF COMPRESSOR 
TO TURB rNE WORK 

0.093 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBIN:: EXIT 

STORAGE 
PRESSURE 
(ATM) 

a.so 

TEMPERATURE 
IDEG. Kl 

lB.l 
52.3 

1110 .o 
1110 .o 

RATIO OF COMPRESSOR 
TO T:JRBINE WORK 

0.10() 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 56.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

COMPRESSOR 
PKE SSUP.E 

(ATM) 

2500.0 

COMPRESSOR WORK 
(HP/(LB/Sll 

1540.0 

PRESSURE 
(ATM) 

0.50 
2500.00 
2500.00 

10. 00 

COMPRESSOR 
PRESSURE 

(ATM! 

3000.0 

COMPRESSOR WORK 
(HP/(LB/Sll 

1aco.o 

PRESSURE 
IATMl 

a. 50 
3000.00 
3000.00 

10.00 

HE AT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

llll.O 

AVAILABLE WORK 
(HP/ILB/Sl l 

20400.0 

DENSITY 
IG/CM••3l 

7.310E-02 
1.200E-01 
3.930E-02 
2.210E-04 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

11 ll. 0 

AVAILABLE WORK 
(HP/I L8/Sl l 

20000.0 

DENS ITV 
IG/CM••3l 

7.310E-02 
1.2•0E-01 
4.490E-02 
2.210E-04 

HTHALPY 
I CAL/Gl 

-65.9 
53B.O 

4330.0 
3€60.0 

E~THALPY 
ICAL/Gl 

-65.9 
642.0 

4420.0 
3e6o.o 

PRESS AT EXIT 
CF TURB. STAGE 

l AT" l 

10. OC 

HEH TRANSFERRED 
l ~EG-•/llB/Sl l 

e.260 

ENTROP~ 
(CAL/(G-Kl l 

1. 68 
l.68 

12.30 
17.80 

PRESS AT EXIT 
CF TURB. STAGE 

I AT,-1 

10. oc 

HEIT TRANSFERRED 
l~EG-1,l(LB/Sl l 

e .4CC 

ENTROP~ 
ICAL/(G-Kl l 

1.68 
1.68 

12. l 0 
17.80 



t.) 
~ 

STORAGE 
PRESSURE 
(ATMl 

0.50 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.110 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

STORAGE 
PRESSURE 
(ATMl 

o. 5,) 

TEMPERATURE 
(DEG, Kl 

18,1 
59.4 

1110.0 
1110.0 

RATIO OF COMPRESSOR 
TO TLJRBINE WORK 

0.120 

TEMPERATURE 
IDEG, Kl 

STORAGE TANK 18.1 
COMPRESSOR EX IT 62.4 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

TABLE I. - Concluded. IDEAL TURBINE CYCLE 

(b) Concluded. U.S. customary units 

COMPRESSOR 
PRESSURE 

(ATMl 

3500.0 

COMPRESSOR WORK 
!HP/!LB/SI I 

2060.0 

PRESSURE 
(ATMl 

a.so 
3500.00 
3500.00 

10.00 

COMPRESSOR 
PRESSURE 

(ATMI 

4000.0 

COMPRESSOR WORK 
(HP/ILB/Sl I 

2310.0 

PRESSURE 
IATMI 

a.so 
4000.00 
4000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

1111.0 

AVAILABLE WORK 
IHP/(LB/S11 

19600.0 

OENSITY 
(G/CM••3l 

7.310E-02 
l.200E-Ol 
4.990E-02 
2. 210E-04 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

llll.O 

AVAILABLE WORK 
IHP/!LB/SI I 

19200.0 

DENSITY 
IG/CM••31 

7.310E-02 
l.ZOOE-01 
5,460E-02 
2.210E-04 

E ~THAL PY 
ICAL/GI 

-65.9 
742 .o 

4500.0 
3E60.C 

ENTHALPY 
l CAL/GI 

-65.9 
841.0 

4 ,eo .o 
3s1,o.o 

PRESS AT EX! T 
C!F TURB. STAGE 

(ATMI 

10.oc 

HEIT TRANSFERRED 
l ~EG-~/ILe/SI I 

e.530 

ENT RO PY 
ICAL/IG-~l l 

1.68 
1. 68 

12.cc 
17.80 

PRESS AT EXIT 
OF TURB. STAGE 

IATMI 

10.00 

HEIT TRANSFERREO 
l~EG-W/ILA/SI I 

e.65C 

EI\TROPY 
(CAL/ IG-~11 

1.68 
1.68 

11.ao 
1 7. BC 



t.:, 
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STORAGE 
PRESSURE 
(ATMI 

0,5\) 

RATIO OF COMPRESSOR 
TO TURBINF. WORK 

0,130 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TUR61NF. EXIT 

STORAGE 
PRESSURE 
(ATM) 

0,50 

TEMPERATURE 
IDEG, Kl 

18,1 
65,l 

1110.0 
1110 .o 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0,140 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
IOEG, KI 

18,l 
67.7 

1110 .o 
1110.0 

COMPRESSOR 
PRESSURE 

(A.TM I 

4500,0 

COMPRESSOR WORK 
(HP/lLB/SI I 

2550,0 

PRESSURE 
(ATMI 

0,50 
4500,00 
4500,00 

10.00 

COMPRESSOR 
PRESSURE 

IAH!I 

5000.0 

COMPRESSOR WORK 
(HP/ILB/Sl I 

2790,0 

PRESSURE 
(ATMJ 

0,50 
5000,00 
5000,00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG, Kl 

1111.0 

AVt.tLABLE WORK 
(HP/( LB/S II 

18900.0 

DENS !TY 
(G/CM .. 31 

7,3lOE-02 
l,300E-Ol 
5,890E-02 
2,210E-04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG, Kl 

llll,0 

AVAILABLE WORK 
IHP/ILB/S II 

18700,0 

OENSITY 
(G/CM••31 

7,310E-02 
l,300E-Ol 
6,300E-02 
2,210E-04 

EHHALPY 
( CAL/GI 

-65 .9 
~37,0 

4~60,C 
3860,0 

E~THALPY 
(Ct.L/Gl 

-65,9 
1C30,0 
4740,0 
3860,0 

PRESS Al EXIT 
CF TURB, STAGE 

(ATMI 

10.cc 

HEtT lRANSFEPREO 
(~EG-11/(LE/Sl l 

e. 77C 

EI\TROP~ 
ICAL/(G-KI l 

1. 68 
1,68 

ll,7C 
l 7, 80 

PRESS Al EXIT 
CF TURB, STAGE 

(ATMI 

10.cc 

HEtT TRANSFERRED 
l~EG-k/(LB/Sl I 

e.aao 

ENTROP ~ 
ICAL/(G-KII 

1. 68 
l,6e 

ll,6C 
17,80 
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TABLE Il. - NONADIABATIC TURBINE CYCLE 

(a) SI units 

PRESS. DIFF. EFFICIENCY STORAG 
PRESSU~E 
(N/MH,l 

OF CUMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PKESSURE 
(N/M .. 21 

5.07E+04 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TJRt!INE WORK 

o.06b 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 43.3 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

PRESS. DIFF. EFFICIENCY 

5.066E+07 

COMPRESSOR WORK 
I W/IKG/Sl l 

7.270E+05 

PRESSURE 
IN/M .. 21 

S.07E+04 
s.07E+07 
S.07E+07 
l.OlE+06 

STORAGE 
PRESSURE 
IN/M••21 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/M .. 21 

5.07E+04 1.01E+o1 a.es 

RATIO OF COMPRESSOR 
TO hlRBINE WORK 

0.100 

TEMPERATURE 
!DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EXIT 64.3 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

l. Ol3E+08 

COMPRESSOR WORK 
I W/IKG/Sll 

l.390E+06 

PRESSURE 
IN/M••Zl 

S.07E+04 
l.OlE+OB 
l.OlE+08 
l.01E+06 

HEAT EXCHANGER 
TEMPERATURE 

CDEG. K 1 

PRESS. DIFF. EFFICIENCV PRESS AT EXIT 
CF TURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••2l 

944.4 l.OlE+07 o.es 

AVAILABLE WORK 
I W/IKG/Sll 

2. 920E+07 

DENS !TY 
I KG/M .. 31. 

7.3lOE+Ol 
8.650E+Ol 
l.l80E+Ol 
2.600E-Ol 

E/\THALPY 
IJ/KGJ 

-2.76E+05 
4.5lE+05 
l.4lE+07 
l.36E+07 

l.OlE+06 

HEtT TRANSFERRED 
nEG-IUIKG/Sl I 

l4.3CC 

E/\TROPV 
IJ/CKG-Kll 

7.0lE+03 
l.04E+04 
S.57E+04 
7.l8E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. • !FF. EFFICIENCV PRESS AT EXIT 
CF TURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

944.4 l.OlE+07 o.as 

AVAILABLE WORK 
I W/1 KG/S II 

2.500E+07 

DENS !TY 
IKG/M••3l 

7.310E+Ol 
9.280E+Ol 
2.160E+Ol 
2.600E-Ol 

E/\THALPY 
IJ/KGJ 

-2. 76E+05 
l .ll E+06 
l.45E+07 
l.36E+07 

1.0lE+06 

HEtT TRANSFERRED 
I ~E G-W/1 KG/ S II 

14.7CC 

E/\TROn 
IJ/IKG-Kl 1 

7.01E+03 
l.22E+04 
~.29E+04 
1.1BE+04 
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PRESS. DIFF. EFFICIENCY STORAGE' 
PRESSU'~E 
IN/M•• 2 l 

UF COMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PR~SSURE 
IN/M••2l 

5.07E+04 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.130 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBIN: EXIT 

TEMPERATURE 
(DEG. Kl 

18.l 
80.7 

944.0 
944.0 

PRESS. DIFF. EFFICIENCY 

l.520E+08 

COMPRESSOR WORK 
l W/IKG/Sll 

2.0lOE+06 

PRESSURE 
(N/Mu21 

5.07E+04 
l.52E+08 
l.52E+08 
l.OlE+06 

STORAGF 
PRESSURE 
(N/"4••21 

OF CUMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
IN/M••2l 

5.07E+G4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.160 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK lB.l 
COMPRESSOR EX IT 94.5 
HEAT EXCHANGER EXIT 944.0 
TURBI,~( EXIT 944.0 

2.026E+08 

COMPRESSOR WORK 
l W/IKG/SI l 

2.610E+06 

PRESSURE 
(N/M••2l 

s.o7E+04 
2.03E+08 
2.03E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

944.4 

PRESS. DIFF. EFFICIENCY 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

l.OlE+07 0.85 

PRESS AT EXIT 
OF TURB. STAGE 

(N/1'••2l 

l.OlE+06 

AVAILABLE WORK 
l W/IKG/Sl l 

HEIT TRANSFERRED 
l~EG-~/IKG/Sl I 

2.250E+07 15.CCC 

DENSITY ENTHALPY E~TROPY 
(KG/M••31 IJ/KGI lJ/lKG-~l l 

7.310E+Ol -2.76E+OS 7.0lE+03 
9.790E+Ol l.74E+06 l.35E+04 
3.000E+Ol l.49E+07 5.12E+04' 
2.600E-Ol l.36E+07 7.18E+04 

HEAT EXCHI\NGER 
Tl:MPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/1'••2l 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

944.4 l.01E+07 O.BS 

AVAILABLE WORK 
l W/IKG/Sll 

2.060E+07 

DENSITY 
IKG/M••3l 

7.310E+Ol 
1.020E+o2 
3.740E+Ol 
2.600E-Ol 

ENTHALPY 
(J/ KG) 

-2.76E+OS 
2.33E+06 
l .52E+07 
l .36E+07 

1.0lE+06 

HEtT TRANSFERRED 
tnG-~/IKG/Sll 

15.300 

ENTROPY 
IJ/IKG-Kl l 

7.ClE+03 
l.45E+04 
s.OOE+04 
i.18E+04 



~ 
00 

TABLE Il. - Continued. NONADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 
(N/Mu2) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••2) 

COMPRESSOR 
PKESSURE 
(N/MH2) 

5.07E+•)4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.180 

TEMPERATURE 
I DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 107.0 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

PRESS. DIFF. EFFICIENCY 

2. 533E+08 

COMPRESSOR WORK 
I W/(KG/S) I 

3.190E+06 

PRcSSURE 
(N/M••2) 

5.07E+04 
2.53E+08 
2.53E+08 
l.OlE+06 

STORAGE 
PRESSURE 
(N/M**2l 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/MH2 I 

5.07E<-04 1.0lE+07 o.ss 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.200 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 118.0 
HEAT EXCHANGER EXlT 944.0 
TURBINE EXIT 944.0 

3.040E+08 

COMPRESSOR WORK 
I W/IKG/SI I 

3.740E+06 

PRESSURE 
IN/M••2l 

S.07E+04 
3.04E+08 
3.04E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

944.4 i.01E+07 o.s5 

AVAILABLE WORK 
I W/(KG/Sll 

l.910E+07 

DENS !TY 
(KG/~••3) 

7.310E+Ol 
l.060E+02 
4.390E+Ol 
2.600E-Ol 

HTHALPY 
(J /KG) 

-2.76E+05 
2.91E+06 
l.56E+07 
l.36E+07 

l.OlE+06 

HEtT TRANSFERRED 
( ~EG-1,/(KG/SI l 

is.sec 

ENTROP~ 
(J/(KG-K)) 

7.0lE+03 
l.54E+04 
4.91E+04 
i.l8E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STIIGE 

(N/M••2l 
OF TURB. STAGE OF TURB. SlAGE 

(N/M••21 

944.4 l.OlE+07 0.85 

AVAlLABLE WORK 
I W/IKG/Sll 

l.790E+07 

DENS ITV 
IKG/M••3l 

7.310E+Ol 
l.090E+02 
4.980E+Ol 
2.600E-Ol 

El'iTHALPY 
IJ/KGI 

-2.76E+05 
3e47E+06 
1.59E+07 
le36E+07 

l.01E+06 

HEtT TRANSFERRED 
lnG-w/lKG/Sll 

l~.7CC 

ENTROP~ 
IJ/IKG-KI l 

7.0lE+03 
l.61E+04 
4.83E+04 
i.18E+04 
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PKESS. DIFF. EFFICIENCY STORAGF. 
PRESSURE 
(N/M .. 2) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/M••21 

5.07E+04 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBIN~ WORK 

0.2.20 

TEMPERATURE 
(DEG. Kl 

S TORAGf. TANK 18,l 
COMPRESSOR EXIT 128,0 
HEAT EXCHANGER EXIT 944,0 
TURBINE EXIT 944.0 

PRESS. OIFF. EFFICIENCY 

3.546!:+08 

COMPRESSOR WORK 
( W/lKG/SI> 

4.280E+06 

PRESSURE 
(N/M••2) 

5.07E+04 
3.55E+08 
3.55E+08 
l.OlE+06 

STORAGE 
PRESSURE 
(N/M••2) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
IN/Mn2) 

S.07E+-J4 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.240 

STORAGE TANK 
COMPRESSOR EX JT 
HEAT EXCHANGER EXIT 
TURBIN~ EXIT 

TEMPERATURE 
(OEG, Kl 

18.l 
l.38 .o 
944,0 
944.0 

4.053E+08 

COMPRESSOR WORK 
I W/lKG/S)) 

4.Bl0E+06 

PRESSURE 
( N/M••2 I 

5.07E+04 
4,0SE+OB 
4.05E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
GF TUR8. STAGE 

(N/M••2) 
OF TURB. STAGE OF TUR0. STAGE 

(N/M••2> 

944.4 l.Ol!:+07 0.85 

AVAILABLE WORK 
( W/lKG/S)) 

l.690E+07 

DENS ITV 
(KG/Mn3) 

7.310E+Ol 
l.l20E+02 
5.520E+Dl 
2.600E-Ol 

E~THALPY 
(J/KG) 

-2.76E+05 
4.01E+06 
l.63E+07 
l.36E+07 

1.01€+06 

HE IT TRANSFERREC 
l~EG-o/lKG/ SIi 

lc.OCC 

E NTRO P, 
( JI( KG-K)) 

7.0lE+03 
l.68E+04 
4.76E+04 
7.18!:+04 

HEAT EXCHANGER 
TEMPERATURE 

(OEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF lURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

944.4 l.OlE+07 0.85 

AVAILABLE WORK 
( W/lKG/$11 

l.590E+07 

DENSITY 
I KG/M••31 

7.310E+Ol 
l.140E+02 
6.0lOE+Ol 
2.600E-Ol 

E ~THALPY 
lJ/~G I 

-2.76E+05 
4 .S4E+06 
l.66E+07 
l.36E+07 

l.OlE+06 

HEtT TRANSFERRED 
l~EG-W/(KG/Sl I 

1c.2oc 

HTROP' 
(JI( KG-K) I 

7.0lE+03 
l.74E+04 
4.70E+04 
7.18E+04 
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. DJFF. EFFICIENCY STORAGE 
PRESSU'l.E 
(>;/Mn21 

OF COMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
(N/M••21 

5.07E+04 l.OlE+07 0.85 4.560E+08 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TLJRBINE WORK I W/IKG/SI I 

0.2b0 5.330E+06 

TEMPERATURE PRESSURE 
(DEG. Kl (N/M••21 

STORAGE TANK 1a.1 5.07E+04 
COl"PRESSDR EX IT 147.0 4o5bE+08 
HEAT EXCHANGER EXIT 944.0 4o56E+08 
TURBINE EXIT 944.0 1.01E+06 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 
(N/Mn21 

Of COMP. STAGE Of COMP. STAGE 
(N/M••ZI 

COMPRESSOR 
PRESSURE 
(N/M••21 

5.07E+04 l.OlE+07 0.85 

.RATID OF COMPRESSOR 
TO TLJRBINE WORK 

0.210 

TEMPERATURE 
!DEG. Kl 

STORAGE TANK 18.1 
COMPRESSOR EX IT 156.0 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

5.066E+08 

COMPRESSOR WORK 
I W/(KG/Sl l 

s.840E+06 

PRESSURE 
(N/M••21 

5.07E+04 
5.07E+OB 
5.07E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••21 
OF TURB. STAGE Of TURB. SlAGE 

IN/M••ZI 

g44.4 .l.OlE+D7 C.85 l.OlE+06 

AVAILABLE WORK HEtT TRANSFERRED 
I W/ I KG/S l I 0'EG-~/IKG/SI I 

l.510E+07 16.4CC 

DENSITY ENTHHPY EHRcn 
( KG/Mn3 I IJ/KGI IJ/IKG-Kl I 

7.310E+Dl -2.76E+05 7.0lE+03 
lol60E+02 5 .05E+06 l.7qE+04 
6o460E+Dl lob9E+07 4.65E+04 
2.600E-Ol l.36E+07 7.18E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••ZI 
OF TURB. STAGE OF TUR8. SlAGE 

(N/M••21 

944.4 l.01E+07 0.85 

AVAILABLE WORK 
I W/ I KG/S 11 

l.440E+07 

DENSITY 
(KG/Mn3) 

7o3lOE+Ol 
1.1eoe+o2 
6.B70E+Ol 
2.600E-Ol 

ENTH~LPY 
(J/KGl 

-2 • 76E+05 
5.56E+06 
l.73E+07 
1 .36 E+07 

l.01E+06 

HEtT TRANSFERRED 
(~EG-~/(KG/Sll 

1t .60C 

El',TROFY 
(J/IKG-Kl l 

1.0lE+03 
l.B4E+04 
4.61E+04 
1.18E • 04 
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PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 
(N/M*"ZI 

OF COMP. STAGE UF COMP. STAGE 
(N/M••21 

CUMPRESSDR 
PRESSURE 
IN/M••2 I 

5.07E+.;4 l.OlE+07 0.85 

RArID OF CUMPRESSOR 
Tll TURBINf WORK 

0.110 

TEMPERATURE 
IDEG. Kl 

STORAGF. TANK 18,l 
COMPRESSOR EXIT 80.1 
HEAT EXCHANGER EXIT 1110,0 
TURBINi: EKIT 1110. 0 

PRESS. DIFF. EFFICIENCY 

l.520E+08 

COMPRESSOR WORK 
I W/IKG/SI I 

2.0101::+06 

PRESSURE 
IN/M••ZI 

5.07E+04 
l.52E+08 
l.5.2E+08 
l.OlE+06 

STORAGE 
PRESSURE 
IN/M*"~ I 

UF COMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
IN/M .. 21 

5.07E+04 I.OIE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.140 

TEMPERATURE 
(DEG. K,i 

STORAG~ TANK 18.l 
COMPRESSOR EX IT 94,5 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EX IT lllO.O 

Z.026E+08 

COMPRESSOR WORK 
I W/IKG/SI I 

2.6101:+06 

PRESSURE 
IN/M .. 21 

5.07E+04 
2.0:;E+os 
2.03E+08 
l.01E+06 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB SUGE 

IN/M••21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

1111.0 l.OlE+07 0.85 

AVAILABLE WORK 
I W/IKG/SII 

2.900E+07 

DENS ITV 
IKG/M••31 

7o3lOE+Ol 
9.790E+Ol 
2.650E+Ol 
2.200E-01 

EIITHALPY 
IJ/KG) 

-2.76E+05 
l. 74 E+06 
l.74E+07 
l.61E+07 

lo01E+06 

HEtT TRANSFERRED 
l~EG-W/IKG/SI I 

l 7. 500 

ENTROPY 
IJ/IKG-KI I 

7.0lE+03 
l.3SE+04 
5.37E+04 
7.43E+04 

HEAT EXCHANGER 
TEMPERATURE 

WEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EKIT 
OF TURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. STAGE 

IN/M••21 

1111.0 l.01E+07 0.85 

AVAILABLE WORK 
I W/1 KG/S II 

2.670E+07 

DENSITY 
IKG/M••31 

7 o3lOE+Ol 
1.020E+o2 
3.320E+Ol 
2.200E-01 

ENTHALPY 
IJ/KGI 

-2.76E+05 
2.33E+06 
l.78E+07 
l.61E+07 

loOlE+06 

HEtT TRANSFERRED 
I ~EG-W/1 KG/SI I 

17.600 

ENTROPY 
IJ/IKG-KI I 

7.0lE+03 
1.45E+04 
5.25E+04 
7o43E+04 
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. DIFF. EFFICIENCY STORAGE 
PRl:SSURE 
(N/M••21 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/MH21 

5.07E+04 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TU TJRBI NE WORK 

0,160 

TEMPERATURE 
( DEG. Kl 

STORAGE TANK 18,l 
COMPRESSJR EXIT 107.0 
HEAT EXCHANGER EXIT 1110 .o 
TURBIN:: EXIT 1110. 0 

PRESS. DIFF. EFFICIENCY 

2,533E+08 

COMPRESSOR WORK 
( Wl(KG/SI I 

3.l90E+06 

PRESSURE 
(N/M••21 

5.07E+04 
z.53E+08 
2.53E+08 
l.OlE+06 

STORAGE 
PRESSU!<E 
(N/M••d 

OF COMP, STAGE OF COMP, STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/MH2) 

5.0TE+C<t l,OlE+07 a.es 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0,170 

TEMPERATURE 
IDEG. Kl 

STORAGt TANK 18.l 
COMPRESSOR EXIT 118,0 
HEAT EXCHANGER EXIT 1110 .o 
TURBINC EXIT 1110. 0 

3,040E+08 

COMPRESSOR WORK 
( Wl(KG/SI I 

3.740E+06 

PRESSURE 
IN/M••21 

5,07E+04 
3,04E+08 
3,04E+08 
l • 01E+06 

HEAT EXCHANGER 
Tl:MPERA TURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 
OF TURB. STAGE Of TUR8. STAGE 

(N/M••21 

Ull,O lo01E+07 0.85 

AVAILABLE WORK 
( W/ (KG/SI I 

2.500E+07 

DENSITY 
(KG/M••31 

7.3l0E+Ol 
l • 060E+02 
3.930E+Dl 
2.ZOOE-01 

ENTHALPY 
(J/ KGI 

-2.76E+05 
2.91E+06 
l.81E+07 
l.61E+07 

l.OlE+06 

HEAT TRANSFERRED 
(~EG-Wl(KG/SI I 

:e.100 

Ef'o;TROP, 
(Jl(KG-KI I 

7.0lE+03 
l.54E+04 
5. l 5E+04 
7.43E+04 

HEAT EXCHANGER 
TEMPE RA TUR E 

(DEG, KI 

PRESS, OIFF, EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

IN/M••21 
OF TURB, STAGE OF TURB, STAGE 

(N/M••21 

1111,0 l,OlE+07 0,85 

AVAILABLE WORK 
I W/CKG/SI I 

2,350E+07 

DENSITY 
(KG/M••31 

7,310E+Ol 
l,090E+02 
<t,490E+Ol 
2,200E-Ol 

ENTHALPY 
(J/KG I 

-2, 76E+05 
3,47E+06 
l.85E+07 
l,blE+07 

l,01E+06 

HEAT TRANSFERRED 
I ~EG-W/1 KG/SI I 

18,400 

EI\TROP, 
(J/IKG-KI I 

7,0lE+03 
l,6lE+04 
!>,08E+04 
7,43E+04 
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PKESS. OIFF. EFFICIENCY STORAGF. 
PRESSURE 
IN/14••2 l 

Uf COMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
IN/M••21 

5.07E+04 l.01E+07 0.85 

RATIG OF COMPRESSOR 
TO TiJRBINl WORK 

O.l'lu 

TEMPERATURE 
IOEG. Kl 

STORA GE TANK 18 l 
COMPRESSOR EXIT 128.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110 .o 

PRESS. OIFF. EFFICIENCY 

3.546E+08 

COMPRESSOR WORK 
l W/IKG/Sll 

4.280E+06 

PRESSURE 
IN/M••21 

5.07E+04 
3.55E+08 
3.5:,E+OS 
l.OlE+06 

STORAGE 
PRESSURE 
(N/MH2) 

Of COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
IN/M••21 

5.07E+04 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.210 

TEMPERATURE 
I OEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 138.0 
HEAT EXCHANGE~ EXIT 1110.0 
TURBIN!: EXIT 1110.0 

4.053E+08 

COMPRESSOR WORK 
I W/lKG/SJ l 

4.810E+06 

PRESSURE 
IN/M••21 

5.07E+04 
4.05E+08 
4.05E+OB 
l.01E+06 

HEAT EXCHANGER 
TEMPERATURE 

(OEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/MH21 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

1111.0 l.OlE+07 G.85 

AVAILABLE WORK 
l W/IKG/Sll 

2.220E+07 

OENS ITV 
(KG/M••31 

7.310E+Ol 
lol20E+02 
4.990E+Ol 
2.200E-Ol 

ENTHALPY 
IJ/KGl 

-2.76E+05 
4.0lE+06 
l.88E+07 
l.61E+07 

l. 01 E+06 

HEtT TRANSFERRED 
I ~EG-lo/lKG/Sl l 

18.600 

ENTROPY 
(J /lKG-~l l 

7.0lE+03 
l. 68e +04 
5.0lE+04 
7.43E+04 

HEAT tXCHANGER 
TcMPERATURE 

IOEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

1111.0 l.OlE+07 0.85 l.OlE+06 

. 

AVAILABLE WORK 
l W/lKG/Sl l 

2.ll0E+07 

DENSITY 
(KG/M••31 

7.310E+Ol 
lol40E+02 
5.460E+Ol 
2.200E-Ol 

ENTHALPY 
IJ/KGl 

-2.76E+05 
4.54E+06 
l .92 E+07 
1.61 E+07 

HEH TRANSFE~REO 
l ~EG-ld(KG/Sl l 

11:.aoo 

ENTROPY 
lJ/lKG-Kl l 

7.01E+03 
l.74E+04 
4.96E +04 
7.43H04 
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TABLE II. - Continued, NONADIABATIC TURBINE CYCLE 

(a) Concluded. SI units 

PKESS, DIFF, EFFICIENCY COMPRESSOR STORAGE 
PRESSURE 
IN/M .. 2 I 

OF COMP, STAGE UF COMP, STAGE PRESSURE 
(N/M .. 2 I 

5,07E+,;4 l,01E+07 

RATIO OF COMPRESSOR 
TO TURBINt WORK 

0,220 

TEMPl::RATURE 
I DEG, KI 

STORAG TANK 18. l 
COMPRE SOR EXIT 147,D 
HEAT E CHANGER EXIT 1110.0 
TURBIN EX IT 1110.0 

0,85 

(N/M .. 21 

4,560E+08 

COMPRESSOR WORK 
( W/IK(;/SJ I 

5,330E+06 

PRESSURE 
I l'l/M••2 I 

5,07E+04 
4,561::+08 
4,56E+08 
l,OiE+06 

STORAG~ 
PRESSURE 
(111/M••.::J 

PRESS, DIFF, EFFICIENCY , COMPRESSOR 
PRESSURE 
(l'l/M••2 I 

OF COMP, STAGE OF COMP, STAGE 
(l'l/M••21 

5,07E+)4 l,01E+07 0,85 

RATIO OF COMPRESSOR 
TU TURBINE WORK 

0,240 

TEMPERATURE 
I DEG. KI 

STORAG~ TANK 18,l 
COMPRESSOR EXIT 156,0 
HEAT EXCHANGER EXIT 1110,0 
TURBINt: EXIT 1110.0 

5.066E+08 

COMPRESSOR WORK 
I W/IKG/SJ I 

5,840E+06 

PRESSURE 
(N/M••21 

5,07E+04 
5,07E+08 
5,07E+08 
l,01E+06 

HEAT EXCHANGER PRESS, OIFF, EFF IC IENC Y PRESS AT EXIT 
TEMPERATURE OF TURB, STAGE OF TURB, STAGE OF TURB, STAGE 

(DEG, Kl IN/M••21 

1111,0 l,OlE+07 

AVAILABLE WORK 
I W/IKG/SII 

2,020E+07 

DENSITY 
I KG/M••3 I 

7,310E+Ol 
l,l60E+02 
:i,890E+Ol 
2,200E-Dl 

0,85 

E ~THALPY 
(J/KGI 

-2,76E+05 
5 ,05 E+06 
l,95E+07 
l,61E+07 

(N/M••21 

l,OlE+06 

HEtT TRANSFERRED 
( ~F.G-11/1 KG/ S 11 

l~.000 

ENTROPY 
(J/IKG-KJ I 

7,0lE+03 
l,79E+04 
4,91E+04 
7,43E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG, Kl 

PRESS, DIFF, EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

I N/M••2 I 
OF TURB, STAGE OF TURB, STAGE 

(N/M••21 

1111,0 l,01E+07 0,85 

AVAILABLE WORK 
I W/1 KG/S II 

l,930E+07 

OENSITY 
IKG/M••3J 

7,310E+Ol 
l,l80E+02 
6,300E+Ol 
2,200E-Ol 

ENTHALPY 
(J/KGI 

-2,76E+05 
5 .56 E+06 
l ,98 E+07 
1,61E+07 

i,01E+06 

HEtT TRANSFERRED 
(~EG-w/lKG/SJ I 

t~.200 

ENTROPY 
IJ/!KG-KJ I 

7,01E+03 
l,84E+04 
4,86E+04 
7,43E +04 
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PKESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 
fN/M••Zl 

OF COMP • STAGE OF COMP. STAGE 
fN/M••2) 

COMPRESSOR 
PRESSURE 
fN/MH2) 

5.07E+J4 l.01E+07 0.85 

RATIJ OF COMPRESSOR 
TO TURBINE WORK 

o.056 

TEMPERATURE 
(DEG. Kl 

STORA GE TANK 18,1 
COMPRESSJR EX IT 43.3 
HEAT EXCHANGER EXIT 1110, 0 
TURBINE EXIT 1110.0 

ST0RAGI: PRESS. DIFF. EFFICIENCY 

5.066E+07 

COMPRESSOR WORK 
I W/IKG/Sll 

7.270t+05 

PRESSURE 
IN/M••.O 

5.07E+04 
5.07£+07 
5.07E+07 
l.0lE+06 

PRESSURE 
IN/MH2) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••Zl 

COMPRESSOR 
PRESSURE 
(N/MH2) 

5. 07E+i:'4 . 1.01E+07 o.es 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.087 

TEMPERATURE 
(DEG. Kl 

STORAG~ TANK 18.l 
COMPRESSOR EX IT 64.3 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

l.013E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

l.390E+06 

PRESSURE 
IN/M••Zl 

5.07E+04 
l.0lE+0B 
l.0lE+0B 
l.0iE+06 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••2l 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••Zl 

1111.0 l.0lE+07 0.85 

AVAILABLE WORK 
I W/IKG/Sll 

3.690E+07 

DENSITY 
IKG/M••3l 

7 • 310E+0l 
B.650E+0l 
1 • 020E+0l 
2.200E-0i 

ENTHALPY 
IJ/KGl 

-2.76E+05 
4.51E+05 
l.66E+07 
l • 61E+07 

1.0lE+06 

HEtT TRANSFERRED 
l~EG-W/IKG/Sl l 

it.BOO 

ENTROPY 
IJ/IKG-Kl l 

7.0lE+03 
l.04E+04 
5.8ZE+04 
7.43E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••2l 
OF TURB. STAGE OF TURB. STAGE 

IN/M••Zl 

1111.0 1.01E+o1 o.es 

AVAILABLE WORK 
I W/IKG/Sll 

3.200E+07 

DENSITY 
IKG/M••3l 

7 • 310E+0l 
~.ZB0E+0l 
1 • 890E+0l 
2.zooE-01 

ENTHALPY 
IJ/KGl 

-2.76E+05 
1 • 11E+06 
l.70E+07 
l .61E+07 

l • 01 E +06 

HE~T TRANSFERRED 
I ~EG-IOIKG/Sl l 

11.200 

ENTROPY 
IJ/IKG-Kl l 

7.0lE+03 
l.Z2E+04 
5. 53E +04 
7.43t+04 
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE 

(b) U.S. customary units 

STORAGE PRESS. OIFF. EFFICIENCY COMPRESSOR 
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE 

(ATMI ( ATM I (ATM) 

o.50 100.0 0.85 500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TLJR8 l Ne I/ORK (HP/ILB/SI l 

o.066 442.0 

TEMPERATURE PRESSURE 
!DEG. Kl IATMl 

STORAGE TANK 18.l 0.50 
COMPRESSOR EX IT 43.3 soo.oo 
HEAT EXCHANGER EXIT 944,0 soo.oo 
TURBINE EXIT 944.0 10.00 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

o.50 100.0 0,85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0,100 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 64.3 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

1000.0 

COMPRESSOR WORK 
(HP/ILB/Sl l 

844,0 

PRESSURE 
IATMl 

a.so 
1000.00 
1000.00 

10.00 

HEAT EXCHANGER PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
TEMPERATURE OF TURB, STAGE OF TURB. SlAGE OF TURB. STAGE 

(O[G. Kl (ATMl (AT~I 

944.4 100.0 0.0s 10.cc 

AVAILABLE WORK HEIT TRANSFERRED 
(HP/!LB/SII CnG-h/(L8/Sl l 

17700.0 t .490 

OENS ITV ENTHALPY ENTROPY 
IG/CMH3) ICAL/Gl (CAL/IG-Kl l 

7.3lOE-02 -65.9 1.68 
8.6SOE-02 108 .o 2.49 
1.100E-02 3360.0 13.30 
2.590E-04 3260.0 11.2c 

HEAT EXCHA/IIGER 
TEMPERATURE 

!DEG. Kl 

PRESS, OIFF, EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATM) 
OF TURB. STAGE OF TURB. STAGE 

(ATMl 

944.4 100.0 c.0s 

AVAILABLE WORK 
IHP/ILB/S 11 

15200,0 

DENSITY 
IG/CM••3l 

7,310E-02 
9,280E-02 
2.l60E-02 
2,590E-04 

ENTHALPY 
(CAL/Gl 

-65,9 
266,0 

3460,0 
3260.0 

10.cc 

HE~T TRANSFERRED 
I •EG-h/lLB/Sl l 

t.650 

ENTROPY 
(CAL/(G-Kl l 

l,68 
2,92 

12.60 
11.20 



~ 
...;J 

PRESS. DIFF, EFFICIENCY STORAGE 
PRESSURE 

(ATMI 
OF CUMP, STAGE OF COMP. STAGE 

lATMI 

COMPRESSOR 
PRESSURE 

(ATMI 

0.50 100.0 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.130 

TEMPERATURE 
l DEG. KI 

STORAGE TANK 18,1 
COMPRESSOR EX IT 80. 7 
HEAT EXCHANGER EXIT 944.0 
TURBIN!: EXIT 944,0 

PRESS. DIFF. EFFICIENCY 

1500.0 

COMPRESSOR WORK 
lHP/ILB/SI I 

1220.0 

PRESSURE 
(ATM} 

(,,50 
1500,00 
1500,00 

10,00 

STORAGE 
PRESSURE 

lATMI 
OF COMP. ST~GE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

IATMI 

o.5tl 100.0 0.85 2000.0 

RATIO OF CUMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILll/SI I 

O.lbO 1590.0 

TEMPERATURE PRESSURE 
(DEG, Kl (ATM) 

STORAGt TANK 18,1 o.so 
COMPRESSOR EXIT 94,5 2000.00 
HEAT EXCHANGER EXIT 944.0 2000,00 
TURBIN~ EXIT '144.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

!DEG, Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATM I 
OF TURB, STAGE OF TURB. SlAGE 

lATMI 

944.4 100.0 0,85 

AVAILABLE WORK 
lHP/lLB/SII 

13700,0 

DENSITY 
IG/CMn3) 

7,310E-02 
9,790E-02 
3.000E-02 
2.590E-04 

E~THALPY 
(CAL/GI 

-b5,9 
415,0 

3550,0 
32b0.0 

10.cc 

HEtT TRANSFERRED 
l~EG-~/lLB/SI I 

(:,,790 

ENTROPY 
lCAL/IG-KI I 

1, b8 
3,23 

12.20 
17,20 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRE~S AT EXIT 
OF TURB. STAGE 

IATMI 
OF TURB. STAGE OF TURB. SlAGE 

IATMI 

944.4 100.0 0.05 

AVAILABLE WORK 
IHP/ILB/S11 

12500.0 

DENSITY ENTHALPY 
(G/CM••31 I CAL/GI 

7.310E-02 -b5.9 
1.oooE-01 557.0 
3.740E-02 3(:,40.0 
2.590E-04 3260.0 

10.sc 

HEtT TRANSFERRED 
I nG-1,/l LB/ S 11 

(:,,920 

ENTROPY 
ICAL/lG-KI I 

1. b8 
3.4 7 

11.90 
11.20 
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE 

(b) Continued. 

. STORAGE PRE::.S. OtfF. EFFICIENCY COMPRESSOR 
PRESSURE OF COMP. STAGE OF COMP. STAGE PRESSURE 

IATMI (ATM) IATMI 

o.so 100.0 o.as 2500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/SII 

0.180 1940.0 

TEMPERATURE PRESSURE 
IDEG. Kl IATHJ 

STDRAGI: TANK 18,l 0.50 
COMPRESSc!R EXIT 107.0 2500.00 
HEAT EXCHANGER EXIT 944,0 2500.00 
TURBINE EXIT 944,0 10;00 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

IATMI 
OF CUMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

IATMI 

o.so 100.0 o.as 

RATIO OF COMPRESSOR 
TD TJR81NE WORK 

0.200 

TEMPERATURE 
I DEG, KI 

STORAGE TANK 18,1 
COMPRESSOR EXIT 118.0 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 944.0 

3000.0 

COMPRESSOR WORK 
IHP/ILB/S 11 

2280.0 

PRESSURE 
IATHI 

a.so 
3000,00 
3000.00 

10.00 

U.S. customary units 

HEAT EXCHANGER PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
TEMPERATURE OF TURB. STAGE OF TURB. STAGE OF TURB. STAGE 

I Ot:G. Kl (ATMI IAT~l 

944.4 100.0 o.as 10. cc 

AVAILABLE WORK HEtT TRANSFERRED 
l HP/I LB/S ll l~EG-W/ILB/SI I 

11600. 0 l.040 

DENSITY ENTHALPY ENTROPY 
IG/CM••31 lCAL/Gl ICAL/lG-KI l 

7.310E-02 -&S.9 1. 68 
1.100E-01 696,0 3.68 
4.390E-02 3720,0 11.10 
2.590E-04 3260,0 17.20 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

PRESS, OIFF, EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

IATP'I 
OF TURB, STAGE OF TURB. STAGE 

lATHI 

944.4 100.0 a.as 

AVAILABLE WORK 
IHP/ILB/SI l 

10900.D 

DENSITY 
IG/CM••3I 

7.310E-02 
l,lOOE-01 
4.980E-02 
2,590E-04 

ENTHALPY 
ICAL/GI 

-65,9 
828 .o 

3 810 .o 
3260,0 

10.co 

HEIT TRANSFERRED 
l~EG-~/ILB/SI I 

7,140 

ENTROPY 
ICAL/IG-Kl I 

1. 68 
3.85 

11.50 
17,20 
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PRESS. OfFF. EFF[CfENCY STORAGE 
PRESSURE 

IATMI 
OF COMP. STAGE OF COMP. STAGE 

!ATM) 

COMPRESSOR 
PRESSURE 

IATMI 

0.50 lOO.O 0.85 3500.0 

RATIJ OF COMPRtSSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/IL8/SI l 

0.220 2600.0 

TEMPERATURE PRESSURE 
IIJEG. Kl (ATMI 

STORAGE TANK 18,l u.so 
COMPRc SSOR EX IT 128,0 350u.OO 
HEAT EXC~ANGER EXIT '144.0 3500.0() 
TURBINt EXIT '144.0 10.00 

STORAGl: PRESS. DIFF. EFFICIENCY 
PRESSURE 

IATMJ 
UF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

IATMl 

0.50 100.0 0.85 

RATJJ OF COMPRESSOR 
TO TURBINt WORK 

0.240 

STORAGF TANK 
COMPRESSOR EX IT 
HEAT EXC~ANGER EXIT 
TURBIN~ EX(T 

TEMPERATURE 
IDEG. Kl 

18.l 
138.0 
944.0 
944.0 

4000.0 

COMPRESSOR WORK 
IHP/ILB/Sl l 

2930.0 

PRESSURE 
(ATM) 

o.so 
4000.00 
4000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

CDEG. KI 

PRESS. O[FF. EFF[C(ENCY PRESS AT EXrr 
OF TURB. STAGE 

I ATM I . 
OF TURB. STAGE OF TURB. SlAGE 

(ATMI 

944.4 100.0 C.85 10.00 

AVAILABLE WORK HE~T TRANSFERRED 
IHP/CLB/S11 HEG-W/ILB/SI l 

10300.0 7.24C 

DENSITY ENTH~LPY E~TROPY 
l G/CMn3 I I CAL/GI ICAL/(G-Kl l 

7.3lOE-02 -65.9 l.68 
1.100E-01 958.0 4.01 
5.520E-02 3890.0 11.40 
2.590E-04 3260.0 11.20 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EX(T 
OF TURB. STAGE 

IAH'l 
OF TURR. STAGE OF TURB. STAGE 

(ATM) 

944.4 100.0 0.85 

AVAILABLE WORK 
(HP/IL8/Sl l 

9700.0 

DENSITY 
IG/CM••3l 

7.310E-02 
1.100E-01 
6.0lOE-02 
2.590E-04 

ENTH~LPY 
I CAL/GI 

-65.9 
1080.0 
3970.0 
3260.0 

10.oc 

HE~T TRANSFERRED 
I ~EG-k/ll8/Sl l 

7.340 

ENTROPY 
ICAL/IG-kl l 

1.68 
4.15 

11.20 
11.20 
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TABLE II. - Continued. NONADIABATIC TURBINE CYCLE 

(b) Continued. 

PRESS. DI FF. EFFICIENCY COMPRESSOR STORAGE 
PRESSURE 

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

(ATMI 

o.5o 100.0 

RATI • OF COMPRESSOR 
TO TURBINE WORK 

0.260 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
(DEG. Kl 

18.l 
147,0 
944.0 
944.0 

o.B5 

PRESS. DIFF. EFFICIENCY 

(ATM) 

4500.0 

COMPRESSOR WORK 
iHP/llB/S) l 

3240.0 

PRESSURE 
(ATM) 

0.50 
4500.00 
4500.00 

10.00 

STORAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

(ATM) 

o.5o 100.0 o.85 5000.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURSI NE WORK (HP/ILB/SI I 

0.27D 3550.0 

TEMPERATURE PRESSURE 
!DEG. Kl (ATM) 

STORAGE TANK 18.l o.so 
COMPRESSOR EX IT 156.0 5000.00 
HEAT EXCHANGER EXIT 944.0 5000.00 
TURBINE EXIT 944.0 10.00 

U.S. customary units 

HEAT EXCHANGER PRESS. OIFF. E FFIC IENC Y PRESS AT EXIT 
TEMPERATURE OF TURB. STAGE OF TURB. SlAGE OF TURB. STAGE 

(DEG. KI IATl'II 

'J44.4 100.0 

AVAILABLE WORK 
(HP/lLB/Sl l 

9210.0 

DENSITY 
(G/CM••31 

7.3lOE-02 
l.200E-Ol 
6.460E-02 
2.590E-04 

0.85 

ElliTHALPY 
( CAL/GI 

-65.9 
1210.0 
4C50.C 
3260.C 

lATMl 

10.cc 

HEtT TRANSFERRED 
l~EG-o/lLB/Sl l 

7.430 

E~TROPY 
lCAL/lG-Kl I 

1.68 
4.28 

11.10 
17.20 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATMI 
OF TURB. STAGE OF TURB. SlAGE 

(ATM) 

944.4 100.0 0.85 10.cc 

AVAILABLE WORK HEtT TRANSFERRED 
(HP/ ILB/S 11 l~EG-li/lLB/SI l 

8770.0 7.510 

DENS ITV EI\THALPY ENTROPY 
(G/CMH3) I CAL/GI (CAL/IG-Kl l 

7.310E-02 -65.9 1. 68 
1.200E-01 1330.0 4.40 
6.870E-02 4130.0 11.00 
2.590E-04 3260.0 17.20 



(.Tl .... 

PRESS. OCFF. EFFCCCENCY sroRAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

IATMI 

0.50 100.0 a.es 

RATIO OF COMPRESSOR 
TO TURBIN:: WORK 

0.056 

TEMPERATURE 
IOEG, Kl 

STORAGE TANK 18,l 
COMPRESSOl't EXIT 43,3 
HEAT EXCHANGER EXIT 1110.0 
TURBIN" EXIT 1110.0 

PRESS. DIFF, EFFICIENCY 

500.0 

COMPRESSOR WORK 
IHP/ILB/SI l 

442.0 

PRESSURE 
(ATM) 

a.so 
500.00 
500.00 

10.00 

STORAGE 
PRESSURE 

I ATM) 
OF COMP, STAGE OF COMP, STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

a.so 100.0 0,85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.087 

TEMPERATURE 
!DEG. Kl 

STORAGE TANK 18,l 
COMPRESSOR EX IT 64,3 
H~AT EXCHANGER EXIT 1110 .o 
TURBINE EXIT 1110.0 

lOOO,O 

COMPRESSOR WORK 
IHP/ILB/Sll 

844.0 

PRESSURE 
(ATM) 

0.50 
1000.00 
1000.00 

lu. 00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OlFF. EFFICIENCY PRESS AT EXIT 
CF TURB. ST~GE 

(AH) 
OF TURB. STAGE OF TURB. SlAGE 

(ATM) 

1111.0 100.0 a.es 

AVAILABLE WORK 
IHP/ILB/Sl l 

22500.0 

DENS ITV 
I G/CM .. 3 l 

7.310E-02 
8o650E-02 
1.020E-02 
2.210E-04 

El'iTHALPY 
I CAL/GI 

-65.9 
108.0 

3~60.0 
3e6o.o 

10.cc 

HEtT TRANSFERRED 
I nG-1,/ILB/Sl l 

1.BC 

ENTROPY 
I CAL/I G-K I l 

l 068 
2.49 

13.90 
17.80 

HEAT EXCHANGER 
TEMPERATURE 

!DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

CATI" l 
OF TURB. STAGE OF TURB. SlAGE 

!ATM) 

1111.0 100.0 a.es 

AVAILABLE WORK 
IHP/ILB/Sll 

19500.0 

DENS ITV 
I G/CM••3) 

7.310E-02 
9.280E-02 
l.B90E-02 
2.210E-04 

ENTHALPY 
I CAL/GI 

-65.9 
266.0 

4C60.0 
3860.C 

10.cc 

HE tT TRANSFERRED 
l~EG-k/lLB/Sl l 

1,190 

ENTROPY 
ICAL/IG-K)) 

1.68 
2.92 

13.2C 
17.BC 
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TABLE Il. - Continued. NONADIABATIC TURBINE CYCLE 

(b) Continued. U.S. customary units 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATM> 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

o.so 100.0 o.as 1500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/(LB/SII 

o. 110 1220.0 

TEMPERATURE PRESSURE 
IDEG. Kl I ATM l 

STORAGE TANK 18.1 o.so 
COMPRESSOR EXIT 80.7 1500.00 
HEAT E~CHANGER EXIT 1110.0 1500.00 
TURBIN!": EXIT 1110.0 10.00 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

(ATM) 

o.so 100.0 o.as 2000.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINl:c WORK IHPl(LB/Sl l 

0.140 1590.0 

TEl'PERATURE PRESSURE 
(DEG. Kl (ATHJ 

STORAGE TANK 18.l 0.50 
COMPRESSOR EXIT 'l4.5 2000.00 
HEAT EXCHANGER EXIT 1110.0 2000.00 
TURBINF. EXIT 1110.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. KI 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
CF TURB. STAGE 

I All' l 
OF TURBo STAGE OF TURB. SlAGE 

(ATM) 

1111.0 100.0 o.as 10.cc 

AVAILABLE WORK HEIT TRANSFERREC 
(HP/CLB/S ll ( nG-~/ ( LB/SI I 

17600. 0 1 .'l4C 

DENSITY Ef<iTHHPY ENTROP, 
IG/CM••3l (CAL/GI (CAL/(G-Kll 

7o3lOE-02 -65.'l 1. 68 
9.790E-02 415.0 3.23 
2.6501:-02 4150.0 1;.90 
2.210E-04 3€60.0 17.80 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

!ATM) 
OF TURB. STAGE OF TURB. 51AGE 

(ATM) 

1111.0 100.0 0.85 1c.cc 

AVAILABLE WORK HEIT TRANSFERRED 
IHP/(LB/SII (~EG-Wl(Le/SI l 

16300.0 e.cec 

DENS ITV EHH~LPY EI\TRCP, 
(G/CMH3) ICAL/Gl (CAL/IG-Kl l 

7o3lOE-02 -65.9 1.68 
1.oooe-01 557.0 3.47 
3o320E-02 4240.0 12.50 
2.210E-04 3860.0 11.80 



CTI 
(,lo) 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSU'{E 

IATMI 
OF COMP • STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR. 
PRESSURE 

IATMI 

0.50 100.0 o.es 

RATIO OF COMPRESSOR 
TO TUROIJ\lE WORK 

O.lbO 

STORAG= TANK 
COMPRESSOR EXIT 
HEAT EXCHAJ\lGER EXIT 
TURBINE EXIT 

TEl'PERATURE 
(DEG. Kl 

18.l 
107.0 

1~10.0 
1110.0 

PRESS, OIFF. EFFICIENCY 

2500,0 

COMPRESSOR WORK 
(HP/(LB/SI I 

1940.0 

PRESSURE 
IATMI 

o.so 
2500.00 
2500.00 

10.00 

STORAGt 
PRESSU<lE 

(ATMI 
OF COMP • STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

(ATMI 

0,50 100.0 a.es 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.110 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBINF EXIT 

TEMPERATURE 
I DEG. KI 

18.l 
118.0 

lllO.O 
1110.0 

3000.0 

COMPRESSOR WORK 
(HP/ILB/SI I 

2280.0 

PRESSURE 
CATHI 

0.-50 
3000.00 
300u.OO 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IDEG • KI 

PRESS. OIFF. EFFICIENCY PRESS Al EXIT 
Of TURB. STAGE 

IATl'I 
OF TURB. STAGE OF TURB. STAGE 

(ATMI 

1111,0 100.0 a.BS 10.cc 

AVAILABLE WORK HEIT TRANSFERRED 
IHP/(LB/SII (l'EG-lf/(Lf/SI I 

15200,0 e.210 

DENSITY f~TH~LPY EHROP~ 
I G/CMH3 I I CAL/GI ICAL/IG-KI I 

7 • 310E-02 -65.9 1• 68 
l.lOOE-01 696 .o 3.68 
3.930E-02 4?30.0 12.30 
2.210E-04 3860.0 17.BC 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
Of lURB. STAGE 

I AT"1 I 
OF TURB • STAGE Of TURB. STAGE 

IATMI 

1111.0 100.0 0,85 10.cc 

AVAILABLE WORK HEIT TPANSFERREO 
IHP/ I LB/SI I ll'EG-li/lle/SI I 

14300,0 e.32o 

DENSITY ENTH.SLPV ENTROP~ 
(G/CMH3) ICAL/GI ICAL/IG-KI I 

7,310E-02 -65,9 1. 68 
l,lOOE-01 828.C 3,85 
4,490E-02 4420.0 1.2.10 
2.210E-04 3e60.0 17.80 
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TABLE Il. - Concluded. NONADIABATIC TURBINE CYCLE 

(b) Concluded. U.S. customary units 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

( /\TM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATMI 

0.50 100.0 0.85 3500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK (HP/!LB/Sl I 

0.190 2600.0 

TEMPERATURE PRESSURE 
!DEG, Kl (ATM I 

STORAG~ TANK 18,l u.5o 
COMPRESSOR EXIT 128,0 3500.00 
HEAT EXCHANGER EXIT 1110 .o 350C.OO 
TURBINE EXIT 1110.0 10.00 

STORAGi: PRESS. DIFF. EFFICIENCY 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

o.so 100.0 o.as 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.210 

TEMPERATURE 
!DEG, Kl 

STORAGE TANK 18,l 
COMPRESSOR EX IT 13B,O 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

4000.0 

COMPRESSOR WORK 
(HP/(LB/Sll 

2930.0 

PRESSURE 
(ATM) 

o. 50 
4000,00 
4000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

!DEG, Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

( ATM I 
OF TURB. STAGE OF TURB. STAGE 

(ATM) 

1111.0 ·100.0 0,85 10.cc 

AVAILABLE WORK HEtT TRANSFERREC 
(HP/ (LB/S ll (~EG-W/(LS/Sl I 

13500.0 e.43C 

DENSITY E~THHPY ENTROPY 
( G/CM••3 I !CAL/GI !CAL/ t G-10 I 

7.310E-02 -65.9 1.68 
1.100E-01 958.0 4.01 
4,990~-02 4 !00 .o 1 <• co 
2.210E-04 3860.0 l 7. 80 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
CF TURB, STAGE 

(AHi 
OF TURB. STAGE OF TUR8. STAGE 

(ATM) 

1111.0 100.0 C.85 

AVAILABLE WORK 
IHP/(LB/SII 

12900.0 

DENSITY 
(G/CM••31 

7.310E-02 
l,lOOE-01 
5.460E-02 
2o210E-04 

ENTH~LPY 
(CAL/GI 

-65.9 
1c80.o 
4580 .o 
3860.0 

10.cc 

HEIT TRANSFERRED 
!~EG-1,/(LB/SI I 

e.540 

E~TROPY 
(CAL/(G-KI I 

l.6e 
4,15 

11. 80 
17.80 



01 
01 

PRESS, DIFF, EFFICIENCY STORAGE 
PRESSURE 

(ATM) 
UF COMP, STAGE OF COMP, STAGE 

IATMI 

COMPRESSOR. 
PRESSURE 

(ATM) 

0,50 100.0 0,85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.220 

TEMPERATURE 
IDEG, Kl 

STORAG~ TANK 18,l 
COMPRESSOR EX IT 147,0 
HEAT EXCHANGER EXIT 1110.0 
TURBIN:: EXIT 1110.0 

PRESS, DIFF, EFFICIENCY 

4500,0 

COMPRESSOR WORK 
IHP/ILS/S) I 

3240,0 

PRESSURE 
IATMI 

0,50 
4500,00 
4500,00 

10.00 

STORAGE 
PRESSURE 

IATMI 
OF COMP, STAGE QF COMP, STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

!ATM) 

0,50 100.0 0,85 

RATIO OF COMPRESSOR 
TO TURBINF. WORK 

0,240 

TEMPERATURE 
IDEG, Kl 

STORAGE TANK 1B,l 
COMPRESSOR EXIT 156.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 1110.0 

5000.0 

COMPRESSOR WORK 
IHP/ILB/Sl l 

3550,0 

PRESSURE 
(ATM) 

o.so 
5000,00 
5000,00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IDEG, K) 

PRESS, DIFF, EFFICIENCY PRESS AT EXIT 
CF TURB, STAGE 

CA Tl"I 
OF TURB, STAGE OF TURB, SlAtE 

(ATMI 

1111.0 100.0 0,85 

AVAILABLE WORK 
IHP/ILB/Sll 

12300,0 

DENSITY 
IG/CM••31 

7,310E-02 
l,200E-Ol 
5,890E-02 
2,210E-04 

ENTHALPY 
ICAL/Gl 

-65,9 
1ao.o 
4660,0 
3e60,C 

10.cc 

HEtT TRANSFERRED 
I •EG-W/ I Le/ 5 l l 

e,63C 

ENTROPY 
ICAL/IG-Kl) 

1,68 
4,28 

11, 7C 
17,8C 

HEAT EXCHANGER 
TEMPERATURE 

IDEG, Kl 

PRESS, OIFF, EFFICIENCY PRE5S .AT EXIT 
OF TURB, STAGE 

IAT" l 
OF TURB, STAGE OF TURB, SlAGE 

IATMl 

1111,0 100.0 0,85 

AVAILABLE WORK 
IHP/ILB/Sll 

11100.0 

DENSITY 
IG/CM••3l 

7,310E-02 
l,200E-Ol 
6,300E-02 
2,210E-04 

ENTHALPY 
I CAL/GI 

-65.9 
1330,0 
4140,0 
3860,0 

1c.cc 

HEtT TRANSFERRED 
HEG-W/ILB/Sl l 

8.73C 

ENTROPY 
ICAL/IG-Kl l 

1. 68 
4,40 

11,60 
17,80 
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TABLE Ill. - ADIABATIC TURBINE CYCLE 

(a) SI units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSU'lE 
(N/M .. 21 

OF COMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
IN/Mn21 

5.07E+04 1.01E+o1 o.as 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

O.OS4 

TEMPERATURE 
IDEG. Kl 

STORAGi: TANK 18.l 
COMPRESSOR EX IT 43.3 
HEAT E~CHANGEP. EXIT 944.0 
TURBINE EXIT 381.0 

PRESS. OIFF. EFFICIENCY 

5.066E+07 

COMPRESSOR WORK 
I W/IKG/SII 

7.270E+05 

PRESSURE 
IN/M••21 

5.07E+04 
5.07E+07 
5.07E+07 
l.01E+06 

STORAGE 
PRESSURE 
11111Hnc1 

OF COMP. STAGE OF COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
(N/M••21 

5.07E+04 1.01E+o1 o.ss 

RATIO OF COMPRESSOR 
TO TURBINF. WORK 

0.140 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 64.3 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 321.0 

l.013E+08 

COMPRESSOR WORK 
I W/(KG/SI I 

l.390E+06 

PRESSURE 
IN/M••21 

5.07E+04 
l.OlE+OB 
1 • 01E+08 
1.01e+06 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. KI 

PRESS. OIFF. EFFICIENCY PPE SS AT EXIT 
OF TURB. STAGE 

IN/M••21 
OF TURB •. STAGE OF TURB • 51AGE 

IN/M••21 

944.4 l.OlE+07 o.es 

AVAILABLE WORK 
I W/1 KG/S II 

2.920E+07 

DENSITY 
(KG/1'••31 

7.310E+Ol 
Bo650E+Ol 
lolBOE+Ol 
6.400E-Ol 

HTHALPY 
IJ/KGI 

-2.76E+05 
4.51E+05 
l.41E+07 
5.3QE+06 

l.OlE+06 

~Ell TRANSFEPREC 
l •EG-IUIKG/SI I 

1? .6C C 

EI\TROPY 
IJ/IKG-KI I 

7.0lE+03 
l.04E+04 
5.57E+C4 
s.esE+04 

HEAT EXCHAIIIGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB.· STAGE 

(N/l' .. 21 
OF TURB. STAGE OF TURB. SlAGE 

(N/M••21 

\144.4 l.OlE+07 0.85 

AVAILABLE WORK 
I W/(KG/Sll 

2.500E+07 

DENS !TY 
(KG/Mn3) 

7.310E+Ol 
9.280E+Ol 
2.160E+Ol 
7.600E-Ol 

HTHALPY 
IJ/KGI 

-2.76E+05 
1.11e+o6 
l.45E+07 
4.52E+06 

l.OlE+06 

HEIT TRANSFEPREO 
l •H-ll/lKG/Sll 

l?.4CC 

ENTROPY 
(J/(KG-KI I 

7.0lE+03 
1 .22 E+C4 
5.29E+04 
5. 63E+04 



c.n 
-.;J 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSU!l.E 
IN/M .. 21 

OF COMP. STAGE OF COMP. STAGE 
IN/M••2l 

COMPRESSOR 
PRESSURE 
IN/M••2l 

5.07E+t14 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.190 

TEl'PERATURE 
I CEG. Kl 

STORAGE TANK 18.l 
COl'PRESSOR EXIT 80.7 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 2'l7.0 

PRESS. OIFF. EFFICIENCY 

l.520E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

2.0lOE+06 

PRESSURE 
IN/M••2l 

5.07E+04 
l.52E+08 
l.S2E+08 
lo01E+06 

STORAGE 
PRESSURE 
IN/l'l••ll 

OF COMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
IN/M .. 21 

5.07E+04 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.230 

TEl'PERATURE 
(DEG. Kl 

STORAGE TANK 18.l 
COMPRES SOR EX IT 94.5 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 278.0 

2.026E+08 

COMPRESSOR WORK 
( W/(KG/Sl l 

2.610E+06 

PRESSURE 
(N/M••2l 

5.07E+04 
2.03E+08 
2.03E+08 
l.OlE+06 

HEAT EXCHANGER PRESS. OIFFo EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/MH2l 
TEMPERATURE OF TURB. STAGE OF TURB. 51AGE 

IOEG. Kl IN/M••Zl 

944.4 .l.01E+07 0.85 

AVAILABLE WORK 
l W/IKG/Sll 

2.250E+07 

DENS ITV 
IKG/M••3l 

7.310E+Ol 
9. 790E+Ol 
3.000E+Ol 
B.200E-Ol 

ENTHALPY 
(J/KGI 

-2. 76 E+05 
lo74E+06 
lo49E+07 
4ol5E+06 

l.OlE+06 

HEtT TRANSFERRED 
lP'EG-li/lKUSl l 

l~.lCC 

ENTRCn 
(J/(KG-KI I 

7.0lE+03 
lo35E+04 
5.12E+04 
5 • 51E+04 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

PRESS. DIFFo EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/1'••21 
OF TURB. STAGE OF TURB. 51AGE 

(N/M••2l 

944.4 lo01E+07 0.85 

AVAILABLE WORK 
( W/CKG/Sll 

2.060E+07 

DENSITY 
(KG/MH31 

7.310E+Ol 
lo020E+02 
3.740E+Ol 
e.ao•E-01 

ENTH~LPY 
(J/KGl 

-2.76E+05 
2o33E+06 
l.52E+07 
3 .ea E+06 

1.01E+06 

HEtT TRANSFERRED 
l ~EG-li/(KG/Sl l 

12.<;CC 

ENTRCFV 
(J/IKG-Kl l 

7.0lE+03 
l.45E+04 
5.00E+04 
5.42E+04 
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TABLE III. - Continued. ADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. DIFF. EFFICIENCY STORAG~ 
PRESSURE 
IN/MHZ) 

OF COMP. STAGE OF COMP. STAGE 
IN/M••21 

CUMPRESSOR 
PRESSURE 
(N/M••21 

5. 07E+04 · l.01E+07 Oe85 

RATIO OF COMPRESSOR 
TO TURBIN': WORK 

0.210 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT E~CHANGER EXIT 
TURBIN~ EXIT 

TEMPERATURE 
!DEG. Kl 

18.1 
1C7.0 
944.0 
263.0 

PRESS. OIFF. EFFICIENCY 

2.533E+08 

COMPRESSOR WORK 
I W/IKG/SI I 

3.190t+06 

PRESSURE 
IN/M••21 

5.07E+04 
2.53E+08 
2.53E+08 
l.OlE+06 

STORAGE 
PRESSURE 
(N/MH2) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/M••21 

5.07E+J4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.300 

TEMPERATURE 
(DEG. KI 

STORAGE TANK 18.l 
COMPRESSOR EX IT 118.0 
HEAT EXCHANGER EXIT 944.0 
TURBIN': EXIT 255.0 

3.040E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

3.740E+06 

PRESSURE 
(N/M••21 

5.07E+04 
3.04E+08 
3.04E+OB 
1.01e+o6 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

ll•l/1'••21 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

'144.4 l.OlE+07 0.85 

AVAILABLE WORK 
( W/(KG/SII 

l.910E+07 

DENSITY 
( KG/MH3 I 

7.310E+Ol 
l.060E+02 
4.390E+Ol 
9.300E-Ol 

ENTH~LPY 
(J/KGI 

-2.76E+05 
2o9lE+06 
l.S6E+07 
3.64E+06 

l.OlE•06 

HElT TRANSFERRED 
lnG-1;/(KG/SII 

l:1.7CC 

ENTROPY 
IJ/IKG-K 11 

7. 01E+03 
l.54E+04 
4.91E+C4 
5.33E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRE!S AT EXIT 
OF TURB. STAGE 

IN/l"H2) 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

944.4 l.OlE+07 0.85 

AVAILABLE WORK 
I W/(KG/SII 

l.790E+07 

DENSITY 
I KG/MH3 I 

7.310E+Ol 
l.090E+02 
4.9BOE+Ol 
9.600E-Ol 

ENTH~LPY 
IJ/KG I 

-2.76E+05 
3.47E+06 
l.59E+07 
3.53E+Ob 

l.OlE+06 

HElT TRANSFERRED 
t~EG-~/IKG/SI l 

12.scc 

EI\TROPV 
(J/IKG-KI I 

7.ClE+03 
l.61E+04 
4.83E+04 
S.2~E+C4 



C11 
co 

PRESS. DIFF, EFFICIENCY STORAGE 
PRESSURE 
IN/~ .. 21 

OF COMP, STAGE OF COMP, STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
IN/M••21 

5.01E+04 l.OlE+07 0,85 

RATIO OF COMPRESSOR 
TO TURBINE WCRK 

0,33C 

TEMPERATURE 
IOEG, Kl 

STORAGE TANK 18,l 
COMPRESSOR EX IT 128.0 
HEAT F.XCHANGER EXIT 944,0 
TURBINE EXIT 247.0 

\ 

PRESS~ OIFF, EFFICIENCY 

3,546E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

4.280E+06 

PRESSURE 
(N/M••2l 

5,07E+04 
3.55E+08 
3.55E+08 
l,01E+06 

STORAGE 
PRESSURE 
(N/M••?l 

OF COMP, STAGE OF COMP. STAGE 
IN/M••2l 

COMPRESSOR 
PRESSURE 
(N/M••2l 

5,07E+04 l,01E+07 0,85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0,360 

TEMPERATURE 
ICEG. Kl 

STORAGE TANK 18.l 
COMPRESSOR EX IT 138,0 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 238.0 

4.053E+08 

COMPRESSOR WORK 
I W/IKG/Sll 

4,B10E+06 

PRESSURE 
IN/M••2I 

5.07E+04 
4,05E+08 
4,05E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

!DEG, Kl 

PRESS. DIFF, EFFICIENCY PRE5S AT EXIT 
CF TURB. STAGE 

(N/MH2l 
OF TURB. STAGE OF TURB, SlAGE 

IN/M••2l 

944.4 l.OlE+07 0.85 

AVAILABLE WORK 
I W/!KG/Sll 

t.690E+07 

DENS ITV 
!KG/M••3l 

7,310E+Ol 
l,12CE+02 
5,520E+Ol 
9.900E-Ol 

EHHALPY 
IJ/KGl 

-2,76E+05 
4,01E+06 
l,63E+07 
3 ,41 E+06 

l,OlE+06 

HEH TRANSFERREC 
!~EG-~/(KG/Sl l 

l.i,3CC 

E~TROP, 
IJ/!KG-KI l 

7,0lE+03 
l,E:8E+04 
4,76E+04 
5,24E+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS, DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

(N/H••2l 
OF TURB, STAGE OF TURB. SlAGE 

!N/M••2l 

944.4 l.OlE+07 0,85 

AVAILABLE WORK 
I WI (KG/SI I 

l,590E+07 

DENSITY 
I KG/H••3I 

7.310E+Ol 
l,140E+02 
6,0lOE+Ol 
l.020E+OO 

E~THHPY 
IJ/KGI 

-2,76E+05 
4,54E+06 
l.66E+07 
3.27E+06 

1. O lE +06 

HEIT TRANSFERREC 
I ~EG-W/ I KG/ S 11 

1;.1co 

EI\TRCP, 
(J/(KG-KI I 

7.011:+03 
l.74E+04 
4,7CE+04 
5,18E+04 



0) 
0 

TABLE Ill. - Continued. ADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. OJFF. EFFICIENCY STORAGE 
PRESSU~E 
INll"••2l 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/M••2l 

5.07E+~4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.390 

STORAGE TANK 
COMP RE 5SOR EX IT 
HEAT F.~CHANGER EXIT 
TURBINE EXIT 

TEMPERATURE 
I CEG. KI 

18.1 
147.0 
'l44.0 
235.0 

PRESS. OIFF. EFFICIENCY 

4.560E+08 

COMPRESSOR WORK 
I W/IKG/SI I 

5. 330E+06 

PRESSURE 
IN/M••21 

5.07E+04 
4.56E+08 
4.56E+08 
1.01E+06 

STORAGE 
PRESSURE 
IN/M••21 

OF COMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
1Nh1••21 

5.07E+J4 l.OlE+07 0.85 

RATIO OF COMPRESSOR 
TD Tc!RBJNE WORK 

0.410 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINf. EXIT 

TE,,PERATURE 
·10EG. Kl 

18.1 
156.0 
'l44.0 
230.0 

5.066E+08 

COMPRESSOR WORK 
I W/IKG/Sl l 

S.840E+06 

PRESSURE 
IN/M••2l 

5.07E+04 
5.07E+08 
5.07E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPE RA TUR E 

IOEG. Kl 

PRESS. OJFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 
OF TURB. STAGE OF TURB. 51AGE 

(N/M••21 

944.4 l.OlE+07 a.as 

AVj\JLABLE WORK 
I W/1 KG/S II 

l.510E+07 

DENS ITV 
IKG/M••31 

7.310E+Ol 
l.l60E+02 
6.46CE+Ol 
l.040E+OO 

EIITHHPY 
IJ/~G I 

-2.76E+05 
5.05E+06 
l.69E+07 
3.22E+06 

l.01E+06 

HEtl lRANSFERRED 
IHG-li/lKUSI I 

11.cicc 

EIITROPY 
IJ/IKG-Kl I 

7.ClE+03 
l.79E+04 
4. 65E +04 
~.16E+04 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. DJFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

INl" .. 21 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••21 

944.4 l.OlE+07 c.as 

AVAILABLE WORK 
I W/IKG/Sl l 

l.440E+07 

DENSITY 
IKG/M••3l 

7.310E+Ol 
l.180E+02 
6.870E+Ol 
lo060E+OO 

ENTH~LPY 
(J/KGI 

-2.76E+05 
5o56E+06 
1 o73E+07 
3.l4E+06 

l.01E+06 

HEtT TRANSFERRED 
l •EG-W/1 KG/ S l I 

11.1cc 

ENTROPY 
(J/IKG-Kl l 

7.01E+03 
l.84E+04 
4.61E+04 
5.13E+C4 



0) .... 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 
(N/MH2l 

OF COMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
(N/M••2l 

5.07E+)4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.071 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18.1 
COMPRESSOR EXIT 43,3 
HEAT EXCHANGER EXIT 1110.0 
TURBIN~ EXIT 451.0 

STORAGi: PRESS. OIFF. EFFICIENCY 

5.066E+07 

COMPRESSOR WORK 
I W/IKG/SI I 

7.270E+05 

PRESSURE 
I N/M••2 l 

5.07E+04 
5.07E+C,7 
5.07E+07 
l.OlE+06 

PRESSURE 
IN/M••2l 

OF COMP. STAGE OF COMP. STAGE 
(N/M••2l 

COMPRESSOR 
PRESSURE 
(N/MH2 l 

5. 07E+(,4 1.0lE+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.120 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18. l' 
COMPRESSOR EX IT 64,3 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 383.0 

l.Ol3E+08 

COMPRESSOR WORK 
I W/IKG/Sll 

l.39ilE+06 

PRESSURE 
(N/M••21 

5.07E+04 
l.01E+08 
l.OlE+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

ID[G. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••2l 
OF TURB. STAGE OF TURB. STAGE 

IN/M••2l 

1111.0 l.01E+07 0.85 

AVAILABLE WORK 
I W/IKG/Sll 

3.690E+07 

DENSITY 
(KG/MH3l 

7.310E+Ol 
8.650E+Ol 
l.020E+Ol 
5.400E-Ol 

ENTHALPY 
IJ/KGl 

-2.76E+05 
4 .51E+05 
l.66E+07 
6.41E+06 

1.01E+06 

HEIT TRANSFERRED 
l~EG-11/IKG/SI I 

1.t.100 

ENTROPY 
IJ/IKG-Kl l 

7.01E+03 
l.04E+04 
5.82E+04 
6.12E+04 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••2l 
OF TURB. STAGE OF TURB. STAGE 

(N/M••2l 

1111.0 1.01E+o1 o.85 

AVAILABLE WORK 
I W/IKG/Sll 

3.200E+07 

DENS ITV 
CKG/M••3l 

7.310E+Ol 
9.280E+Ol 
l. 890E+Ol 
6.400E-Ol 

ENTHALPY 
(J/KGl 

-2.76E+05 
l.11E+06 
l. 70 E+07 
5.43E+06 

•• o l E+06 

HEIT TRANSFERRED 
(~EG-W/IKG/Sl l 

15.900 

ENTROPY 
IJ/IKG-KI I 

7.0lE+03 
l.22E +04 
5.53E+04 
5.8'lE+04 



0) 
~ 

TABLE III. - Continued. ADIABATIC TURBINE CYCLE 

(a) Continued. SI units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 
IN/M••2l 

OF COMP. STAGE OF COMP, STAGE 
IN/M••2l 

COMPRESSOR 
PRESSURE 
IN/M••2l 

5. 07E+,)4 l.OlE+07 0,85 

RATIO OF CUMPRESSOR 
TO TURBINE WORK. 

0.160 

STORAGC TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBIN!: EXIT 

TEMPERATURE 
(DEG, Kl 

18,l 
80.7 

1110.0 
350.0 

PRESS. OIFF. EFFICIENCY 

l.520E+08 

COMPRESSOR WORK 
I W/IKG/Sll 

2.0lOE+06 

PRESSURE 
(N/M••2l 

5.07E+04 
l.52E+08 
l.52E+08 
l.OlE+06 

STORAGE 
PRESSURE 
IN/M••2l 

OF COMP. STAGE OF COMP, STAGE 
IN/M••2l 

COMPRESSOR 
PRESSURE 
IN/M••2l 

s. 07E+04 l.OlE+07 o.es 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.200 

TEMPERATURE 
IDEG, Kl 

STORAGE TANK 18,l 
COMPRESSOR EXIT . 94.5 
HEAT EXCHANGER EXIT 1110.0 
TURBIN~ EXIT 328,0 

2.026E+08 

COMPRESSOR WORK 
I W/IKG/Sll 

2.610E+06 

PRESSURE 
IN/MH2) 

s.01e+o4 
2.03E+08 
2.03E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OlFF. EFFICIENCY PRESS Al Exn 
OF TURB, STAGE 

IN/M••2l 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••2l 

1111,0 l,01E+07 0,85 

AVAILABLE WORK 
I W/IKG/Sll 

2.900E+07 

DENSITY 
IKG/M••3l 

7.310E+Ol 
9,790E+Ol 
2.650E+Ol 
7.000E-01 

ENTHALPY 
IJ/KGl 

-2.76E+05 
l.74E+06 
1.74E+07 
4.94E+06 

1. 01E+06 

HEtT TRANSFERRED 
I ~EG-W/C KG/ S l l 

l~.600 

ENTROPY 
IJ/ IKG-~ll 

7. OlE +03 
l.35c+04 
5.37E+04 
5.75[+04 

HEAT EXCHANGER 
TE MP ERA TUR E 

101:G. Kl 

PRESS, OJFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••2l 
OF TURB. STAGE OF TURB. SlAGE 

IN/M••2l 

1111.0 l,01E+07 0.85 

AVAILABLE WORK 
I W/IKG/Sll 

2.670E+07 

DENSITY 
IKG/M••3l 

7 .3lOE+Ol 
l.020E+02 
3.320E+Ol 
7.400E-Ol 

ENTHALPY 
IJ/KGl 

-2,76E+05 
2.33E+06 
le78E+07 
4 .62 E+06 

l.OlE+06 

HE~T TRANSFERRED 
l~EG-W/IKG/Sl l 

l~.400 

ENTROPY 
IJ/(KG-~l l 

7.0lE+03 
l .45E+04 
5.25E+04 
5,66E+04 



Cl) 
t,.) 

P~ESS. UlFF. EFFlClENCY STORAGE 
PRESSUKE 
(N/M .. 21 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

CDMPRESSDR 
PRESSURE 
(N/M••21 

5.07E+:,4 l.OlE+07 o.as 

RAflO OF COMPRESSOR 
TO TURBINE WORK 

0.23v 

TEMPERATURE 
(OEG. Kl 

STORAGE TANK 1a.1 
COMPRESSOR EXIT 107.0 
HEAT fXCHANGER EXIT 1110.0 
TURBINE: EXIT 312,0 

PRESS. DIFF. EFFICIENCY 

2.533E+Oa 

COMPRESSOR WORK 
( W/IKG/SI I 

3.190E+06 

PRESSURE 
(N/M••21 

s.o7E+04 
2.53E+Oa 
2.53E+Oa 
l.OlE+06 

STORAGE 
PRESSURE 
("'1/M••n 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRcSSURE 
(N/M••21 

5. 07E+.)4 1.01E+o1 o.as 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0.260 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 1a.1 
COMPRESSOR EXIT ua.o 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 300.0 

3.040E+Oa 

COMPRESSOR WORK 
I W/IKG/SI I 

3.740E+06 

PRESSURE 
(N/M••21 

5.07E+04 
3.04E+OB 
3.04E+Oa 
loOlE+06 

HEAT EXCHANGER 
TE MP ERA TURE 

I OE:G. KI 

1111.0 

PRESS. OJFF. EFFICIENCY 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

1.01E+01 a.as 

PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 

l.OlE+06 

AVAILABLE WORK 
I W/IKG/S11 

HE~T TRANSFERRED 
l~EG-W/(KG/SI I 

2.500E+07 15.200 

OENSITY ENTHALPY ENTROPY 
(KG/MH3) IJ/KGI IJ/IKG-KI I 

7.310E+Ol -2.76E+05 7.01E+03 
l.060E+02 2 .91E+06 lo54E+04 
3.930E+Ol 1.a1E+07 5.15E+04 
7.aOOE-01 4.39E+06 5. 59E +04 

HEAT EXCHANGER 
TEMPERATURE 

PRESS. Dlffo EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 I DEG. KI 
OF TURB. STAGE OF TURB. STAGE 

(N/M••21 

1:11.0 1.01E+o1 a.as 

AVAILABLE WORK 
I W/1 KG/S II 

2.350E+07 

DENSITY 
(KG/M••31 

7.310E+Ol 
l.090E+02 
4.490E+Ol 
a.lOOE-01 

ENTHALPY 
(J/KGI 

-2.76E+05 
3.47E+06 
l.B5E+07 
4.21E+06 

1.01E+06 

HE~T TRANSFERRED 
(~EG-W/IKG/SI I 

1~.000 

ENTROPY 
(J/IKG-KI I 

7.0lE+03 
l • 61E+04 
5. OaE +04 
~.53E+04 



0) 
~ 

TABLE m. - Continued. ADIABATIC TURBINE CYCLE 

(a) Concluded. SI units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 
IN/MHZ) 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
IN/Mn2) 

5.07E+04 lo01E+07 O.B5 

RATIO OF CUMPR~SSOR 
TO TURBINE WORK 

0.2% 

STORAGE TANK 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINt EXIT 

TEMPERATURE 
(DEG. Kl 

lB,l 
128.0 

1110 .o 
291.0 

PRESS. OIFF. EFFICIENCY 

3.546E+OB 

COMPRESSOR WORK 
I W/IKG/SI I 

4.280E+06 

PRESSURE 
I N/M••2 I 

5.07E+04 
3.55E+OB 
3.55E+08 
lo0.LE+06 

STORAG~ 
PRESSURE 
(N/MH21 

OF COMP. STAGE Of COMP. STAGE 
IN/M••21 

COMPRESSOR 
PRESSURE 
IN/M••ZI 

5.07E+04 l.OlE+07 O.B5 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.320 

TEMPERATURE 
(OEG. Kl 

STORAGE TANK 18,l 
COMPRESSOR EXIT 138.0 
HEAT EXC• ANGER EXIT 1110.0 
TURBINE EXIT 282.0 

4.053E+OB 

COMPRESSOR WORK 
I W/IKG/Sll 

4.810E+06 

PRESSURE 
(N/M••21 

5.07E+04 
4.0SE+OB 
4.0SE+08 
l.O.LE+06 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IN/M••21 
OF TURB. STAGE OF TURB. STAGE 

(N/H••21 

1111.0 l.OlE+07 0.85 

AVAILABLE WORK 
I W/IKG/S11 

2.220E+07 

DENSITY 
(KG/MH3) 

7.3l0E+Ol 
l.120E+02 
4.990E+Ol 
B.400E-Ol 

ENTHALPY 
(J/KGI 

-2.76E+05 
4.01E+06 
l.BBE+07 
4.06E+06 

l • 01 E +06 

HEtT TRANSFERRED 
l~EG-W/CKG/SI I 

14.800 

ENTROPY 
IJ/(KG-KI I 

7.01E+03 
l.6BE • 04 
5.0lE+04 
S.4BE+04 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 
OF TURB. STAGE OF TURB. STAGE 

(N/H••21 

1111.0 l.OlE+07 o.es 

AVAILABLE WORK 
I W/IKG/SII 

2.ll0E+07 

DENSITY 
(KG/MH31 

7.310E+Ol 
l.140E+02 
S.460E+Ol 
B.600E-Ol 

ENTHALPY 
(J/KGI 

-2.76E+05 
4.54E+06 
l.92E+07 
3 o94E+06 

l. OlE +06 

HEAT TRANSFEPRED 
lnG-W/IKG/SI I 

14.600 

ENTROPY 
IJ/IKG-KI I 

7.01E+03 
l.74E+04 
4.96E+04 
5.44E+04 



0:, 
1:11 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 
IN/M••ZI 

OF COMP. STAGE OF COMP. STAGE 
(N/M••21 

COMPRESSOR 
PRESSURE 
(N/M .. 2 I 

5.07E+,J4 l.01E+07 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.340 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 
COMPRESSOR EX IT 
HEAT EXCHANGER EXIT 
TURBINE EXIT 

18.1 
147.0 

1110.0 
273.0 

EFFICIENCY 

4.5bOE+08 

COMPRESSOR WORK 
l W/(KG/SI I 

5.330E+Ob 

PRESSURE 
IN/M••21 

5.07E+04 
4.5bE+OB 
4.5bE+08 
l.01E+Ob 

STORAGE 
PRESSURE 
IN/M .. ZI 

PRESS. OIFF. 
OF COMP. STAGE 

IN/MH2 I 
OF COMP. SJA~E 

COMPRESSOR 
PRESSURE 
IN/M••21 

5.07E+·J4 l.OlE+07 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.3b0 

TEMPERATURE 
IOEG, KI 

STORAGE TANK 18.l 
COMPRESSOR EXIT 156.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 270.0 

o.as 5.0bbE+08 

COMPRESSOR WORK 
l W/IKG/SI I 

5.840E+06 

PRESSURE 
IN/M••21 

5.07E+04 
5.07E+08 
5.07E+08 
l.OlE+06 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. KI 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

l N/M<,.21 
OF TURB. STAGE OF TURB. SlAGE 

INIM••21 

1111.0 l.01E+07 0.85 

AVAILABLE WORK 
I W/(KG/Sll 

2.020E+07 

DENSITY 
IKG/M .. 31 

7.310E+Ol 
l.160E+02 
5.t190E+Ol 
9.000E-01 

ENTHALPY 
IJ/KGI 

-2.76E+05 
5.05E+06 
l.95E+07 
3.79E+06 

l.01E+06 

HE tT TRANSFERRED 
I ~EG-i,/1 KG/SI I 

.4.500 

ENTROPY 
lJ/lKG-Kll 

7. OlE +03 
1. 79E+04 
4.91E+04 
5.38E+04 

HEAT !::XCHANGER 
TEMPERATURE 

!DEG. Kl 

PRESS. OIFF. 
OF TURB. STAGE 

(N/M••21 

EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(N/M••21 

1111.0 l.01E+07 

AVAi LABLE WORK 
l WI I KG/S II 

l.9JOE+07 

DENSITY 
IKG/M••31 

7.310E+Ol 
1.1aoe+o2 
6.JOOE+Ol 
9.000E-01 

OF TURS. SlAGE 

0.85 

ENTHALPY 
IJ/KGI 

-2.76E+05 
5 .56E+06 
l-.98E+07 
3.75E+06 

l.01E+06 

HEIT TRANSFERRED 
l~EG-i,/IKG/SI I 

14.300 

ENTROPY 
IJ/IKG-KI I 

7.0lE+03 
l.84E+04 
4.86E+04 
5.37E+04 
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TABLE Ill. - Continued. ADIABATIC TURBINE CYCLE 

(b) U.S. customary units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 

IATMI 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

IATMI 

a.so 100.0 a.es 500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/SI I 

0.084 442.0 

TEMPERATURE PRESSURE 
IOEG, Kl IA.TMI 

STORAGi: TANK 18,1 0.50 
COMPRESS.:IR EXIT 43.3 500.00 
HEAT EXCHANGER EXIT 944,0 500.00 
TURBINE EXIT 381.0 10.00 

PRESS. OIFF. EFFICIENCY STORAGc 
PRESSURE 

IATMl 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

IATMI 

0.50 100.0 o.e5 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.140 

TEMPERATURE 
I DEG, Kl 

STORAGF. TANK 18,l 
COMPRESS.:IR EXIT 64,3 
HEAT EXCHANGER EXIT 944,0 
TURBINE EXIT 321,0 

1000.0 

COMPRESSOR WORK 
IHP/ILB/Sl l 

844.0 

PRESSURE 
CATHI 

o.so 
1000.00 
1000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IATMl 
OF TURB. STAGE OF TURB. STAGE 

IATMI 

944.4 100.0 0.85 10.co 

AVAILABLE WORK HEJT TRANSFERRED 
IHP/1 LB/S II I ~EG-11/1 L 8/S I l 

17700.0 t.170 

DENSITY ENTHALPY ENTROPY 
IG/CM••3l ICAL/Gl I CA L/1 G- KI I 

7.310E-02 -65.9 l.68 
8.650E-02 108.0 2.49 
l,lBOE-02 3 360 .o 13.30 
6.410E-04 1290 .o 14.10 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS A 1 EXIT 
OF TURB, STAGE 

IATMl 
OF TURB. STAGE OF TURB. SlAGE 

IATMI 

'l44.4 100.0 o.ss 

AVAILABLE WORK 
IHP/ILB/Sll 

15200.0 

DENSITY 
(G/CM••31 

7,3lOE-02 
9.280E-02 
2,l60E-02 
7.600E-04 

ENTHALPY 
ICAL/Gl 

-65.9 
266.0 

3460.0 
1C80.0 

10.cc 

HEtT TRANSFERRED 
l~EG-ft/lLB/Sl I 

t.060 

EflTROPY 
ICAL/IG-KI I 

i.68 
2.92 

12,60 
13.50 
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PRESS. DIFF. cFFICIENCV STORAGF. 
PRESSURE 

I ATMl 
OF COMP. STAGE OF COMP. STAGE 

IATMl 

COMPRESSOR 
PRESSURE 

(ATM) 

o.so 100.0 o.as 1500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/Sl l 

0.190 1220.0 

TEMPERATURE PRtSSURE 
I DEG. Kl IATMI 

S TORAGi: TANK 18,l o.so 
COMPRESSOR EX IT 80.7 1500.00 
HEAT EXCHANGER EXIT 944.0 1500.00 
TURBIN!: EXIT 297.0 1u.oo 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSU«E 

(ATMl 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

(ATM) 

a.so 100.0 0.85 2000.0 

RAflO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/Sl I 

0.230 1590.0 

TEMPERATURE PRESSURE 
IOEG. Kl (ATMI 

STORAGE TANK 18.1 0.50 
COMPRESSOR EXIT 94.5 2000.00 
HEAT EXCHANGER EXIT 944,0 2000.00 
TURBINE EXIT 278.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IAHl 
OF TURB. STAGE OF TURB. STAGE 

IATMl 

944.4 100.0 0.85 10.00 

AVAILABLE WORK HEAT TRANSFERRED 
(HP/ILB/Sl I l~EG-11/ILB/Sl l 

13700.0 5.950 

DENS ITV ENTHALPY ENTROPY 
(G/CMH3) (CAL/GI (CAL/(G-KI I 

7.3lOE-02 -65.9 l.68 
9.790E-02 f,15.0 3.23 
3.000E-02 3 550 .o 12.20 
8.230E-04 992 .o 13.20 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TUR8. STAGE 

(AHi 
OF TURB. STAGE OF TUR8. STAGE 

(ATM) 

944.4 100.0 0.85 10.00 

AVAILABLE WORK HEAT TRANSFERRED 
IHP/ILB/SI I IHG-~/ILB/SI I 

12500.0 5.850 

DENSITY ENTHALPY ENTROPY 
IG/CMH3) ( CAL/GI ICAL/IG-Kl l 

7.310E-02 -65.9 1.68 
1.oooE-01 557.0 3.47 
3.740E-02 3640.0 ll.90 
8.770E-04 928 .o 12.90 
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TABLE m. - Continued. ADIABATIC TURBINE CYCLE 

(b) Continued. U.S. customary units 

PRESS. OIFF. EFFICIENCY STORAGt 
PRESSURE 

(AHO 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

CDMPRE SSOR 
PRESSURE 

IATMI 

0.50 100.0 0.85 2500.0 

RAflO OF COMPRtSSOR COMPRESSOR WORK 
TO TURSI NE WORK IHP/ILB/SI I 

0.210 1940.0 

TEMPERATURE PRESSURE 
(DEG. Kl (ATMI 

STORAGE TANK 18.l o.so 
COMPRESSOR EX IT 107,0 250u.OO 
HEAT EXCHANGER EXIT 944,0 2500.00 
TURBINF. EXIT 263.0 10.00 

PRESS. OIFF, EFFICIENCY STORAG~ 
PRESSURE 

(ATMI 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

(ATMI 

a.so 100.0 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.300 

TEMPERATURE 
I DEG, KI 

STORAGt TANK 18.l 
COMPRESSOR EX IT 118.0 
HEAT EXCHANGER EXIT 944.0 
TURBIN~ EXIT 255.0 

3000.0 

COMPRESSOR WORK 
(HP/ILB/SI I 

2280.0 

PRESSURE 
IATMI 

a.so 
3000.00 
3000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IATMI 
OF TURB. STAGE OF TURB. SIAGE 

(ATMI 

944.4 100.0 o.s5 10.00 

AVAILABLE WORK HEtT TRANSFERRED 
IHP/1 LB/S II ( ~EG-W/1 LB/SI I 

11600.0 5.750 

DENSITY ENTHALPY ENTROPY 
(G/CM .. 31 I CAL/GI ICAL/lG-KI I 

7.310E-02 -65.9 1068 
lolOOE-01 696.0 3.68 
4.390E-02 3 720 .o 11.10 
9.300E-04 e10.o 12.10 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. KI 

PRESS. DIFFo EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATMI 
OF TURB. STAGE OF TURB. STAGE 

IATMI 

944.4 100.0 o.es 

AVAILABLE WORK 
(HP/ I LB/S 11 

10900.0 

DENSITY 
(G/CMH31 

7.310E-02 
1.100E-01 
4.980E-02 
9 .550E-04 · 

ENTHALPY 
I CAL/GI 

-65.9 
828.0 

3810.0 
S45.0 

10.oc 

HEtT TRANSFERRED 
l~EG-~/ILB/SI I 

~.660 

ENTROPY 
ICAL/IG-KI I 

1.68 
3.85 

11. 50 
12.60 
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PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

(ATMl 

0.50 100.0 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.330 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18.1 
COMPRESSOR EX IT 128.0 
HEAT EXCHANGER EXIT 944.0 
TURBINE EXIT 247.0 

PRESS. DIFF. EFFICIENCY 

3500.0 

COMPRESSOR WORK 
IHP/IUI/SI l 

2600.0 

PRESSURE 
(ATM) 

o.so 
3500.00 
3500.00 

10.00 

STORAGE 
PRESSURE 

CATHI 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

CATHI 

o.5o 100.0 0.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

o.360 

TEMPERATURE 
IDEG, Kl 

STORAGE TANK 18,1 
COMPRESSOR EX IT 138.0 
HEAT EXCHANGER EXIT 944.0 
TURB I NI: EX IT 238.0 

4000.0 

COMPRESSOR WORK 
IHP/ILB/SI I 

2930.0 

PRESSURE 
(AHO 

0.50 
4000,00 
4000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IATMI 
OF TURB. STAGE OF TURB. SlAGE 

IATMJ 

944.4 100.0 o.a5 

AVAILABLE WORK 
(HP/(LB/S II 

10300.0 

DENSITY 
I G/CM••3 I 

7.310E-D2 
1.100E-01 
5.520E-02 
9.860E-04 

EI\THALPY 
I CAL/GI 

-65.9 
95B.O 

3 890 .o 
815 .o 

10.cc 

HE~T TRANSFERRED 
cnG-W/(LB/Sl l 

5.570 

ENTROPY 
ICAL/IG-KI I 

1.68 
4.01 

11.40 
12.50 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IATMI 
OF TURB. STAGE OF TURB. SlAGE 

(ATM) 

944.4 100.0 0.85 

AVAILABLE WORK 
IHP/ILB/S II 

9700.0 

DENSITY 
IG/CMH3) 

7.310E-02 
1.100E-01 
6,0lOE-02 
1.020E-03 

ENTHALPY 
ICAL/GI 

-65.9 
1 cao .o 
3 970 .o 

781,0 

10.cc 

HE~T TRANSFERRED 
l~EG-W/(LB/SII 

5.480 

ENTROPY 
ICAL/IG-KI I 

1,68 
4,15 

11.20 
12.40 
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TABLE ill. - Continued. ADIABATIC TURBINE CYCLE 

(b) Continued. U.S. customary units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSU!{E 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

o. 50 100.0 0.85 4500.0 

RATIO Of COMPRESSOR COMPRESSOR WORK 
TO TJRBINE WORK (HP/(LB/Sll 

o.39u 3240.0 

TEMPERATIJRE PRESSURE 
\DEG. Kl (ATM) 

STORAGE TANK 18,l 0.50 
COMPRE SSJR EX IT 147,0 4500.00 
HEAT EXCHANGER EXIT 944,0 4500.00 
TURBINE EXIT 235.0 10.00 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM) 

0.50 100.0 0.85 5000.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE: WORK \HP/ILS/SI I 

0.410 3550.0 

TEMPERATURE PRESSURE 
(DEG, Kl (ATM) 

STORAGE TANK 18.l o.50 
COMPRESSOR EXIT l5b.O 5000.00 
HEAT EXCHANGER EXIT 944.0 5000.00 
TURBIN!' EXIT 230.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATMI ( DEG. KI 
OF TURB. STAGE OF TURB. STAGE 

(ATM) 

944.4 100.0 0.85 10.co 

AVAILABLE WORK HEAT TRANSFERRED 
(HP/(LB/Sll (~EG-W/(L6/SI I 

9210. 0 5.390 

DENSITY ENTHALPY ENTROPY 
(G/CMo3) I CAL/GI (CAL/IG-Kl I 

7.310E-02 -b5.9 lob8 
1.2ooe-01 1210.0 4o28 
l>.4bOE-02 4050.0 11.10 
l.040E-03 770.0 12.30 

HEAT EXCHANGER 
TEMPERATURE 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATM) ( DEG. KI 
OF TURB. STAGE OF TURB. STAGE 

(ATM) 

944.4 100.0 0.85 10.cc 

AVAILABLE WORK HEAT TRANSFERRED 
(HP/ (LB/SI I \~EG-IU(LB/SI I 

eno.o 5.310 

DENSITY ENTHALPY ENTROPY 
IG/CM••3l (CAL/GI (CAL/(G-KI I 

7.310E-02 -b5.9 l.bB 
l.200E-Ol 1330 .o 4.40 
l>o870E-02 4130,0 11.00 
l.ObOE-03 751.0 12,30 
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PRESS. DIFF, EFFICIENCY STORAGE 
PRESSURE 

I ATM> 
OF COMP. STAGE OF COMP. STAGE 

IATMl 

COMPRESSOR. 
PRESSURE 

IATMI 

0.50 100.0 o.as 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.011 

STORAGE TANK 
COMPRESSOR l!XIT 
HEAT EXCHANGER EXlT 
TURBINE EXl't 

TEMPERATURE 
I DEG. Kl 

18.l 
43.3 

1110.0 
451.0 

PRESS. DIFF. EFFICIENCY 

soo.o 

COMPRESSOR WORK 
IHP/ILB/SI I 

442.0 

PRESSURE 
IATMI 

a.so 
soo.oo 
soo.oc 

10.00 

STORAGE 
PRESSURE 

I ATM I 
OF COMP. STAGE OF COMP. STAGE 

IATMl 

COMPRESSOR 
PRESSURE 

IATMl 

0.50 100.0 o.ss 

RATIO OF COMPRESSOR 
TO TU R8 l NF. WORK 

0.120 

STORAGE TANI!. 
COMPRESSOR EXIT 
HEAT EXCHANGER EXIT 
TURBINE EXl't 

TEMPERATURE 
IDEG. Kl 

18.l 
64.3 

1110.0 
383.0 

1000.0 

COMPRESSOR WORK 
IHP/ILB/SII 

844.0 

PRESSURE 
(ATM) 

o. 50 
1000.00 
1000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IAHl 
OF TURB. STAGE OF TURB. STAGE 

IATMl 

1111.0 100.0 a.as 

AVAILABLE WORK 
(HP/IL8/SII 

22500.0 

DENSITY 
IG/CM••31 

7 .310E-02 
8 .6SOE-02 
1.ozoE-02 
5.420E-04 

ENTHALPY 
I CAL/GI 

-65.9 
108.0 

3<;60.0 
1~30.0 

10.cc 

HEtT TRANSFERRED 
rnG-h/lLB/S)) 

,.:nc 

EI\TROPY 
ICAL/IG-Kl I 

1.68 
2.49 

13.90 
l4.6C 

HEAT EXCHANGER 
TEMPERATURE 

PRESS. OIFF. EFFICIENCY PRESS AT EXIT 
OF TURS. STAGE 

!ATM I I DEG. KI 
OF TURB. STAGE OF TURBo SlAGE 

IATMI 

1111. 0 100.0 o.es 10.cc 

AVAILABLE WORK HEtT TRANSFERRED 
IHP/1 L8/S I l l~EG-h/lL8/SI I 

19500.0 1 .2cc 

DENSITY ENTHALPY EI\TROPY 
IG/CM••3l ICAL/GI ICAL/IG-Kl l 

7.310E-02 -65.9 1.68 
9.280E-02 266.C 2.92 
1.890E-02 4C60.0 13.20 
6.370E-04 uoo.o 14.10 
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TABLE III. - Continued. ADIABATIC TURBINE CYCLE 

(b) Continued. U.S. customary units 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 

I ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATMI 

COMPRESSOR 
PRESSURE 

(ATMI 

o.so 100.0 o.as 

RATIO OF COMPRESSOR 
TO TUR8 I NE WORK 

0.160 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18.1 
COMPRESSOR EXIT 80.7 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 350.0 

PRESS. DIFF. EFFICIENCY 

1500.0 

COMPRESSOR WORK 
IHP/ILB/SI I 

1220.0 

PRESSURE 
IATMI 

o.so 
1500.00 
1soo.oo 

10.00 

STORAGE 
PRESSURE 

IATMI 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

(ATM! 

o.so 100.0 o.85 

RATIO OF COMPRESSOR 
TO TURBINE WORK 

0.200 

TEMPERATURE 
!DEG. KI 

STORAGE TANK 18.1 
COMPRESSOR ex IT 94.5 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 328.0 

2000.0 

COMPRESSOR WORK 
IHP/ILB/Sl I 

1590.0 

PRESSURE 
!ATM) 

o.so 
2000.00 
2000.00 

10.00 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. KI 

PRESS. DIFFo EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

(ATM) 
OF TURB. STAGE OF TURB. SlAGE 

IATMI 

1111.0 100.0 o.a5 

AVAILABLE WORK 
IHP/ll8/Sll 

17600. 0 

DENSITY 
(G/CMH31 

7.310E-02 
9.790E-02 
2.650E-02 
6.980E-04 

ENTHALPY 
I CAL /GI 

-65.9 
415.0 

4150.0 
1180.0 

10.oc 

HEIT TRANSFERRED 
l~EG-W/ILe/SI I 

7.090 

ENTROPY 
ICAL/IG-l<l l 

1. 68 
3.23 

12.80 
l3.8C 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

I ATM I 
OF TURB. STAGE OF TURB. 5TAGE 

IATMI 

1111.0 100.0 o.a5 

AVA I LAB LE WORK 
I HP/I LB/S ll 

16300.0 

DENSITY 
IG/CM••31 

7o310E-02 
1.oooE-01 
3o320E-02 
7o450E-04 

ENTHALPY 
I CAL/GI 

-65.9 
557 .o 

4240.0 
1100.0 

10 .cc 

HEIT TRANSFERRED 
l~EG-~/ILe/Sll 

1.000 

ENTROPY 
ICAL/IG-KI I 

1. 68 
3.47 

12.50 
l:o5C 
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PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 

(ATMI 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

IATMI 

o.so 100.0 0.85 

RATIO OF COMPRESSOR 
TO TUR!ll NE WORK 

0.230 

TEMPERATURE 
(DEG. Kl 

STORAGE TANK 18.1 
COMPRESSOR EX IT 107.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 312.0 

PRESS. DIFF. EFFICIENCY 

2500.0 

COMPRESSOR WORK 
IHP/ILB/SI I 

1940.0 

PRESSURE 
IATMI 

o.so 
2500.00 
2500.00 

10. 00 

STORAGE 
PRESSURE 

IATMI 
OF COMP. STAGE OF COMP. STAGE 

CATHI 

COMPRESSOR 
PRESSURE 

(ATM! 

o.so 100.0 o.es 3000.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/SI I 

0.260 2280.0 

TEMPERATURE PRESSURE 
IDEG. Kl IATMI 

STORAGE TANK 18.l 0.50 
COMPRESSOR EXIT 118.0 3000.00 
HEAT EXCHANGER EXIT 1110.0 3000.00 
TURBINE EXIT 300.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB. STAGE 

IAH'I 
OF TURB. STAGE OF TURB. SlAGE 

(ATM) 

1111.0 100.0 a.es 

AVAILABLE WORK 
(HP/ILB/SII 

15200.0 

DENSITY 
IG/CMH3) 

7.310E-02 
l.lOOE-01 
3.930E-02 
7o820E-04 

Ell THAL PY 
!CAL/GI 

-65.9 
696.0 

4330.0 
1c50.o 

10.cc 

HE IT lRAN SFERRED 
l~EG-•/ILB/SI I 

t.900 

ENTROPY 
ICAL/IG-1<1 I 

1. 68 
3.68 

12.3C 
13.40 

HEAT EXCHANGER 
TEMPERATURE 

(DEG. Kl 

PRESS. DIFF. EFFlClENC¥ Pl?ESS A 1 EXlT 
OF TURB. STAGE 

IAHI 
OF TURB. STAGE OF TURB. SlAGE 

(ATHI 

1111.0 100.0 o.es 

AVAILABLE WORK 
I HP/I LB/S 11 

14300.0 

DENSITY EIITHALPV 
(G/CMH3) I CAL/GI 

7.310E-02 -65.9 
l.lOOE-01 828.0 
4o490E-02 4420.0 
B.130E-04 1c10.o 

10.cc 

HE IT TRANSFERRED 
l~EG-i./lLB/SI I 

t.81C 

ENTROPY 
ICAL/IG-~I I 

1. 68 
3.85 

12.10 
13.20 
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TABLE m. - Concluded. ADIABATIC TURBINE CYCLE 

(b) Concluded. U.S. customary units 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

IATMI 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

lATMI 

o. 50 100.0 0.85 3500,0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO T~RBINE WORK IHP/ILS/SI I 

0.290 2600.0 

TEMPERATURE PRESSURE 
(DEG. Kl IATMI 

STORAGE TANK 1s.1 0,50 
COMPRESSOR EXIT 12e.o 3500.00 
HEAT EXCHANGER EXIT 1110.0 3500,00 
TURBINE EXIT 291.0 10,00 

PRESS. OIFF. EFFICIENCY STORAGE 
PRESSURE 

IATMI 
OF COMP, STAGE OF COMP, STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

l ATM I 

o.so 100.0 a.es 

RATIO OF COMPRESSOR 
TO TJRBINE WORK 

0,320 

TEMPERATURE 
IDEG. Kl 

STORAGE TANK 18,l 
COMPRESSOR EXIT 138.0 
HEAT EXCHANGER EXIT 1110.0 
TURBINE EXIT 282.0 

4000.0 

COMPRESSOR WORK 
IHPIILB/SI I 

2930,0 

PRESSURE 
(ATM) 

0,50 
4000,00 
4000,00 

10,00 

HEAT EXCHANGER 
TEMPERATURE 

(DEG, Kl 

PRESS, DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

(AHi 
OF TURB. STAGE OF TURB, SlAGE 

IATMI 

1111,0 100.0 0,85 10,CC 

AVAILABLE WORK HEtT lRANSFERRED 
IHP/1 LB/S II lnG-k/lL8/Sll 

13500.0 6.720 

DENSITY ENTH~LPY ENTROPY 
(G/CMH3) I CAL/GI ICAL/IG-1<1 I 

7,310E-02 -65,9 1.68 
l.lOOE-01 958,0 4,01 
4.990E-02 4 500 .o 12,00 
8,400E-04 ;71,c 13, 10 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS, DIFF. EFFICIENCY PRESS AT EXIT 
OF TURB, STAGE 

I ATfol I 
OF TURB, STAGE OF TURB, SlAGE 

IATMI 

1111.0 100,0 0,85 

AVAILABLE WORK 
IHP/lLB/Sll 

12900,0 

DENSITY 
(G/CMH31 

7,310E-02 
l.tOOE-01 
5,460E-02 
8.640E-04 

ENTHHPY 
I CAL/GI 

-65,<; 
1C80 .o 
4 580 .o 

;42 .o 

10,CC 

HEtT lRANSFERREO 
(folEG-k/lLB/SI I 

6,640 

Er-iTROFY 
ICAL/IG-KI I 

1,68 
4.15 

l 1. 80 
13,00 
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PRESS. OIFF. EFFICIENCY STORAGF. 
PRESSURE 

(ATM) 
OF COMP. STAGE OF COMP. STAGE 

(ATM) 

COMPRESSOR 
PRESSURE 

IATMl 

o.so 100.0 0.85 4500.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/Sl l 

0.340 3240.0 

TEMPERATURE PRESSURE 
IDEG. Kl I ATM l 

STORAGE TANK 18,1 o.so 
COMPRESSOR EXIT 147,0 4500.00 
HEAT EXCHANGER EXIT 1110 .o 4500.00 
TURBINF. EXIT 273,0 10.00 

PRESS. DIFF. EFFICIENCY STORAGE 
PRESSURE 

IATMl 
OF COMP. STAGE OF COMP. STAGE 

IATMI 

COMPRESSOR 
PRESSURE 

IATMI 

o.so 100.0 0.85 5000.0 

RATIO OF COMPRESSOR COMPRESSOR WORK 
TO TURBINE WORK IHP/ILB/SI I 

0.360 3550.0 

TEMPERATURE PRESSURE 
IDEG. Kl IATMI 

STORAGE TANK 18.l 0.50 
COMPRESSOR EX IT 156,0 5000.00 
HEAT EXCHANGER EXIT 1110.0 5000.00 
TURBINE EXIT 270.0 10.00 

HEAT EXCHANGER 
TEMPERATURE 

IOEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
CF TURB. STAGE 

(ATl'l 
OF TURB. STAGE OF TURB. SlAGE 

(ATM) 

1111.0 100.0 0.85 10.cc 

AVAILABLE WORK HEH TRANSFERRED 
IHP/ILB/Sl l nEG-li/lLB/Sl l 

12300.0 6.56C 

DENSITY ENTHALPY ENTROPY 
IG/CMu3) I CAL/G l ICAL/IG-Kl l 

7.310E-02 -65.9 1.68 
1.200E-01 1210 .o 4. 28 
5.890E-02 H60.0 11. 70 
8.950E-04 907,0 12.9C 

HEAT EXCHANGER 
TEMPERATURE 

IDEG. Kl 

PRESS. DIFF. EFFICIENCY PRESS AT EXIT 
OF TUR8. STAGE 

IATMl 
OF TURBo STAGE OF TURB. STAGE 

IATMI 

1111.0 100.0 0.85 10.cc 

AVAILABLE WORK HElT TRANSFERRED 
IHP/ ILB/SI I l~EG-li/lLe/Sl l 

11700.0 6.470 

DENSITY E NTH AL PY ENTROPY 
IG/CMn3 l I CAL/GI ICAL/IG-Kl l 

7.310E-02 -65.9 1.68 
1.200E-01 1330 .o 4.40 
6.300E-02 4740.0 11.60 
9.050E-04 896.0 12.8c 
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