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INTRODUCTION

UNDERSTANDING THE THERMODYNAMIC BEHAVIOR OF STEAM UNDER VARYING CONDITIONS IS FUNDAMENTAL IN FIELDS SUCH AS
POWER GENERATION, PROCESS ENGINEERING, AND HV AC SYSTEMS. ANALYZING HOW STEAM'S PROPERTIES CHANGE WHEN
SUBJECTED TO DIFFERENT PROCESSES ALLOWS ENGINEERS TO OPTIMIZE SYSTEMS FOR EFFICIENCY AND SAFETY. IN THIS ARTICLE,
WE DELVE INTO A TYPICAL THERMODYNAMIC PROBLEM INVOLVING 100 kG OF STEAM INITIALLY AT 20 BAR AND 240°C, AIMING
TO DETERMINE THE CHANGE IN SPECIFIC PROPERTIES SUCH AS ENTHALPY, ENTROPY, AND INTERNAL ENERGY DURING A PROCESS—BE
IT HEATING, COOLING, EXPANSION, OR COMPRESSION.

THERMODYNAMIC PROPERTIES OF STEAM AT INITIAL CONDITIONS

BEFORE ANALYZING THE CHANGE, IT IS ESSENTIAL TO UNDERSTAND THE INITIAL STATE OF THE STEAM AND THE KEY
THERMODYNAMIC PROPERTIES INVOLVED.

INITIAL STATE PARAMETERS

- Mass oF Steam (M): 100 kG
- INITIAL PRESSURE (P,): 20 BAR (WHICH EQUALS 2 MPA)
- InIT1IAaL TemperaTURE (T,): 240°C

PROPERTIES OF SATURATED AND SUPERHEATED STEAM AT 20 BAR

USING STANDARD STEAM TABLES OR MOLLIER DIAGRAMS, WE CAN DETERMINE THE PROPERTIES OF STEAM AT THESE CONDITIONS.

| ProPerTY | VALUE AT 20 BAR AND 240°C | NoTes |

et

| SpeciFic ENTHALPY (Hy) | ApPrOXIMATELY 2800 kJ/kG | SUPERHEATED STEAM AT 240°C |

| SpeciFic ENTROPY (S;) | APPROXIMATELY 6.8 KJ/kG*K | SUPERHEATED STEAM |

| SpeciFic INTERNAL EnerGY (Uy) | APPROXIMATELY 2600 kJ/kG | DERIVED FROM ENTHALPY AND PRESSURE-VOLUME RELATIONS
|

| SpeciFic VoLume (v,) | Arounp 0.257 M3/kG | FROM STEAM TABLES |

NOTE: PRECISE VALUES CAN VARY SLIGHTLY DEPENDING ON THE STEAM TABLE SOURCE, BUT THESE ARE TYPICAL
APPROXIMATIONS.

UNDERSTANDING THE PROCESS AND ITS IMPLICATIONS

DETERMINING THE CHANGE IN PROPERTIES REQUIRES KNOWLEDGE OF THE PROCESS INVOLVED. COMMON PROCESSES INCLUDE:



- |soTHERMAL ExpPANSION OR COMPRESSION: NO CHANGE IN TEMPERATURE.

- IsoeARIC HEATING OR CooLING: CONSTANT PRESSURE.

- IsocHorIC ProcESss: CONSTANT VOLUME.

- ADIABATIC ExPANSION oR COMPRESSION: NO HEAT EXCHANGE WITH SURROUNDINGS.

- THROTTLING OR PRESSURE REDUCTION: SUDDEN PRESSURE DROP WITH ENTHALPY REMAINING CONSTANT (JOULE-THOMSON
PROCESS).

FOR ILLUSTRATION, LET’S CONSIDER A TYPICAL SCENARIO: AN ADIABATIC EXPANSION OF SUPERHEATED STEAM FROM 20 BAR

AND 240°C TO A LOWER PRESSURE. ALTERNATIVELY/ THE PROCESS COULD INVOLVE HEATING OR COOLING AT CONSTANT
PRESSURE. [HE SPECIFIC CHANGE DEPENDS ON THE PROCESS PATH.

CALCULATING THE CHANGE IN THERMODYNAMIC PROPERTIES

ToO COMPREHENSIVELY DETERMINE THE CHANGE, WE MUST ANALYZE:
1. INITIAL STATE PROPERTIES

2. FINAL STATE PROPERTIES (DEPENDENT ON THE PROCESS)

3. DIFFERENCE IN PROPERTIES

STep 1: DEFINE THE PROCESS

SUPPOSE THE STEAM UNDERGOES AN ADIABATIC EXPANSION FROM INITIAL CONDITIONS TO A FINAL PRESSURE OF 8 BAR.

- FINAL Pressure (P,): 8 AR (0.8 MPA)
- ASSUMED PROCESS: ADIABATIC, REVERSIBLE EXPANSION (ISENTROPIC PROCESS)

STeP 2: DETERMINE FINAL STATE PROPERTIES

USING STEAM TABLES OR MOLLIER DIAGRAMS:

| PROPERTY | AT 8 BAR AND SUPERHEATED CONDITIONS NEAR THE INITIAL TEMPERATURE
=~

| SPeciFic ENTHALPY (Hy) | APPROXIMATELY 2750 KJ/KG |

| SPeciFic ENTROPY (S,) | APPROXIMATELY 6.8-6.9 KJ/kGK |

SINCE THE PROCESS IS ADIABATIC AND ASSUMED TO BE ISENTROPIC:

-5, 5, =6.8«/keK

USING THIS, WE FIND THE FINAL TEMPERATURE CORRESPONDING TO S, AT 8 BAR:

- APPROXIMATE TEMPERATURE (T,) AROUND 220°C

STeP 3: CALCULATE FINAL ENTHALPY AND INTERNAL ENERGY

- FINAL ENTHALPY (H,): APPROXIMATELY 2750 KJ/kG
- FINAL INTERNAL ENERGY (U,): APPROXIMATELY Hy = Pyvy

FROM STEAM TABLES, AT 8 BAR:
- SpeciFic VoLUME (v,): ~0.37 M3/ka
CALCULATE:

U2 X H2 - P2.V2



P, =8BAarR=0.8 MPa

Uy, & 2750 «J/kG - (0.8 MPa x 0.37 M3/kG)

NoTte: 1 MPaM3= 1M

Uy, & 2750 «J/kG - 0.8 MJ/kc = 2750 kJ/kG - 800 kJ/kG = 1950 kJ/kG
STep 4: CoMPUTE THE ToTAL CHANGES

TOTAL CHANGE IN ENTHALPY:

AH =M X (Hy - 1) = 100 k6 X (2750 - 2800) KJ/k6 = -5000 KJ
TOTAL CHANGE IN INTERNAL ENERGY:

AU =Mx (U, - uy) = 100 ke x (1950 - 2600) kJ/kG = -65,000 kJ
TOTAL CHANGE IN ENTROPY:

AS=Mx(s,-5,)

ASSUMING S, = 6.9 KJ/ke'K:

AS = 100ke x (6.9 - 6.8) kJ/kaK = 10 kJ/K

INTERPRETING THE RESULTS

THE NEGATIVE CHANGE IN ENTHALPY AND INTERNAL ENERGY INDICATES THAT THE SYSTEM HAS LOST ENERGY DURING THE
EXPANSION PROCESS, WHICH IS TYPICAL FOR AN ADIABATIC EXPANSION WHERE WORK IS DONE BY THE SYSTEM.

- ENERGY PERSPECTIVE: THE SYSTEM DOES WORK ON THE SURROUNDINGS, RESULTING IN A DECREASE IN INTERNAL ENERGY.

- ENTROPY CONSIDERATION: THE SLIGHT INCREASE IN ENTROPY SUGGESTS AN IRREVERSIBLE PROCESS OR SLIGHT DEVIATIONS
FROM IDEAL ISENTROPIC BEHAVIOR.

ADDITIONAL SCENARIOS AND THEIR IMPACTS

DEPENDING ON THE PROCESS TYPE, THE CHANGE IN PROPERTIES CAN DIFFER SIGNIFICANTLY:

- ISOTHERMAL PROCESS: ENTHALPY CHANGE IS ZERO; TEMPERATURE REMAINS CONSTANT.

- CONSTANT PRESSURE HEATING: ENTHALPY INCREASES AS HEAT IS ADDED.
- PRESSURE REDUCTION VIA THROTTLING: ENTHALPY REMAINS CONSTANT, ENTROPY INCREASES.

PRACTICAL APPLICATIONS AND SIGNIFICANCE

UNDERSTANDING THE CHANGE IN THERMODYNAMIC PROPERTIES OF STEAM IS CRUCIAL FOR:

- DESIGNING TURBINES AND EXPANSION DEVICES: T O OPTIMIZE EFFICIENCY AND POWER OUTPUT.
- CALCULATING WORK OUTPUT AND HEAT TRANSFER: FOR ENERGY BALANCE CALCULATIONS.
- ENSURING SAFETY AND OPERATIONAL STABILITY: BY UNDERSTANDING PRESSURE AND TEMPERATURE CHANGES.



- PROCESS OPTIMIZATION: FOR MINIMIZING ENERGY CONSUMPTION AND MAXIMIZING OUTPUT.
ReAL-W ORLD EXAMPLE: STEAM TURBINE EXPANSION

IN POWER PLANTS, HIGH-PRESSURE SUPERHEATED STEAM EXPANDS IN TURBINES TO GENERATE ELECTRICITY. ENGINEERS ANALYZE
PROPERTY CHANGES DURING EXPANSION TO MAXIMIZE EFFICIENCY AND PREVENT EQUIPMENT DAMAGE.

CoNcLUSION

ANALYZING THE CHANGE IN THERMODYNAMIC PROPERTIES OF 100 kG OF STEAM INITIALLY AT 20 BAR AND 240°C INVOLVES
UNDERSTANDING INITIAL CONDITIONS, DEFINING THE PROCESS, AND APPLYING STEAM TABLES TO FIND FINAL PROPERTIES. W/HETHER
THE PROCESS INVOLVES EXPANSION, COMPRESSION, HEATING, OR COOLING, DETERMINING THESE CHANGES IS ESSENTIAL FOR
EFFICIENT SYSTEM DESIGN AND OPERATION. BY COMPREHENSIVELY EXAMINING ENTHALPY, ENTROPY, INTERNAL ENERGY, AND OTHER
PROPERTIES, ENGINEERS CAN MAKE INFORMED DECISIONS TO OPTIMIZE THERMAL SYSTEMS, IMPROVE EFFICIENCY, AND ENSURE
SAFETY.

Key TAKEAWAYS:

- ACCURATE PROPERTY DATA FROM STEAM TABLES IS VITAL FOR THERMODYNAMIC CALCULATIONS.

- THE NATURE OF THE PROCESS (ADIABATICI ISOTHERMAL, ETC.) SIGNIFICANTLY AFFECTS PROPERTY CHANGES.
- ENERGY AND ENTROPY ANALYSES PROVIDE INSIGHTS INTO SYSTEM EFFICIENCY AND IRREVERSIBILITIES.

- PRACTICAL APPLICATIONS SPAN ACROSS TURBINES, HEAT EXCHANGERS, AND REFRIGERATION SYSTEMS.

(UNDERST ANDING THESE PRINCIPLES ENABLES THE EFFECTIVE MANAGEMENT AND UTILIZATION OF STEAM IN VARIOUS INDUSTRIAL
PROCESSES, CONTRIBUTING TO ENERGY EFFICIENCY AND OPERATIONAL EXCELLENCE.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE INITIAL SPECIFIC VOLUME OF THE STEAM AT 20 BAR AND 240°C?

USING STEAM TABLES, THE SPECIFIC VOLUME AT 20 BAR AND 240°C I1s APPROXIMATELY 0.127 M3/kG. THEREFORE, FOR 100
KG, THE INITIAL VOLUME IS ABOUT 12.7 M3,

IF THE STEAM UNDERGOES A THROTTLING PROCESS AT CONSTANT ENTHALPY ; WHAT IS
THE FINAL STATE OF THE STEAM?

IN THROTTLING, ENTHALPY REMAINS CONSTANT. THE FINAL STATE CAN BE FOUND BY EQUATING INITIAL ENTHALPY TO THE FINAL
STATE, WHICH MAY BE A MIXTURE OF LIQUID AND VAPOR AT A LOWER PRESSURE, INDICATING A PARTIAL CONDENSATION.

How TO DETERMINE THE CHANGE IN INTERNAL ENERGY OF THE SYSTEM DURING THE
PROCESS?

THE CHANGE IN INTERNAL ENERGY (AU) CAN BE CALCULATED USING THE RELATION AU = Q - W/, WHERE Q IS HEAT TRANSFER
AND W/ IS WORK DONE. FOR ADIABATIC OR ISOLATED PROCESSES, INTERNAL ENERGY CHANGE CAN BE FOUND FROM INITIAL AND
FINAL INTERNAL ENERGIES OBTAINED FROM STEAM TABLES BASED ON THE PROCESS SPECIFICS.

\WHAT IS THE SIGNIFICANCE OF ENTHALPY CHANGE IN ANALYZING THIS STEAM SYSTEM?

ENTHALPY CHANGE INDICATES THE HEAT TRANSFER DURING THE PROCESS AND HELPS DETERMINE THE ENERGY EXCHANGE,
ESPECIALLY IN PROCESSES LIKE HEATING, COOLING, OR EXPANSION, PROVIDING INSIGHTS INTO THE SYSTEM'S ENERGY EFFICIENCY.



How DOES THE SPECIFIC VOLUME CHANGE WHEN STEAM AT 20 BAR AND 240°C
EXPANDS OR CONDENSES?

THE SPECIFIC VOLUME INCREASES DURING EXPANSION (IF PRESSURE DROPS AT CONSTANT ENTHALPY), INDICATING VOLUME
INCREASE. |F CONDENSATION OCCURS, THE SPECIFIC VOLUME DECREASES AS THE VAPOR TURNS INTO LIQUID, APPROACHING THE
SATURATED LIQUID VOLUME.

ADDITIONAL RESOURCES

STEAM SYSTEM ANALYSIS: EVALUATING THE THERMODYNAMIC CHANGES oF 100 K oF STEAM AT 20 Bar aND 240°C

UNDERSTANDING THE BEHAVIOR OF STEAM UNDER VARYING CONDITIONS IS FUNDAMENTAL IN NUMEROUS INDUSTRIAL
APPLICATIONS, FROM POWER GENERATION TO PROCESS INDUSTRIES. IN THIS ARTICLE, WE DELVE INTO A DETAILED
THERMODYNAMIC ANALYSIS OF A SPECIFIC SCENARIO: A SYSTEM INITIALLY CONTAINING 100 KG OF STEAM AT A PRESSURE OF
20 BAR AND A TEMPERATURE OF 240°C. OUR GOAL IS TO DETERMINE THE CHANGE IN KEY PROPERTIES—SUCH AS INTERNAL
ENERGY, ENTHALPY, ENTROPY, AND SPECIFIC VOLUME—DURING A PROCESS INVOLVING THIS STEAM. TO DO THIS
COMPREHENSIVELY, WE'LL EXPLORE THE FOUNDATIONAL PRINCIPLES, RELEVANT EQUATIONS, AND STANDARD DATA SOURCES,
PROVIDING A THOROUGH GUIDE FOR ENGINEERS AND STUDENTS ALIKE.

UNDERSTANDING THE INITIAL STATE OF THE SYSTEM

BEFORE ANALYZING THE CHANGE, IT'S CRUCIAL TO PRECISELY DEFINE THE INITIAL CONDITIONS AND UNDERSTAND THE PROPERTIES
OF THE STEAM AT THIS STATE.

INITIAL CONDITIONS RECAP

- Mass of sTeaM (M): 100 kG

- INITIAL PRESSURE (P4): 20 BAR (WHICH IS 2 MPA)

- INITIAL TEMPERATURE (T): 240°C

NOTE: SINCE THE INITIAL TEMPERATURE IS 240°C AT 20 BAR, THE STEAM IS LIKELY IN A SUPERHEATED STATE, AS THE

SATURATED VAPOR TEMPERATURE AT 20 BAR IS APPROXIMATELY 2 12°C. TO CONFIRM THIS, WE COMPARE THE TEMPERATURE
WITH SATURATION DATA.

THERMODYNAMIC STATE oF THE STEAM AT 20 BArR AND 240°C

SUPERHEATED OR SATURATED? DETERMINING THE STATE

- SATURATION TEMPERATURE AT 20 BAR: ~212°C
- INITIAL TEMPERATURE: 240°C

Since T, (240°C) > T_sAT AT 20 BAR, THE STEAM IS SUPERHEATED.

IMPLICATION: THE PROPERTIES OF SUPERHEATED STEAM ARE DIFFERENT FROM SATURATED VAPOR, REQUIRING THE USE OF
SUPERHEATED STEAM TABLES FOR ACCURATE DATA.



PROPERTIES OF SUPERHEATED STEAM AT 20 BAR AND 240°C

USING STANDARD SUPERHEATED STEAM TABLES (E.G., FROM |AP\WS or ASHRAE DATA), THE KEY PROPERTIES ARE:

| PRoPERTY | VALUE AT 20 BAR § 240°C |
—— AT - |

| SpeciFic VoLuMe (v) | = 0.257 m3/ka |

| SpeciFic ENTHALPY (H) | & 2792 kJ/ka |

| SPeciFic INTERNAL EnerGY (U) | = 2554 kJ/ka |
| SpeciFic ENTrROPY (S) | & 6.86 KJ/kGK |

NoTE: VALUES ARE APPROXIMATE AND SOURCED FROM STANDARD THERMODYNAMIC TABLES.

SUMMARY:

- ToTAL INTERNAL ENerGY: \(U_T1 =M \TiMes u = 100 \1iMes 2554 = 255,400\, \text{xJ} )
- ToTAL ENTHALPY: \(H_1 =M \TiMes 1 = 100 \TiMes 2792 = 279,200\, \text{xJ} \)

- ToTtaL enTRopPY: \(S_1=m\TiMes s = 100 \TiMes 6.86 = 686\, \text{kJ/K} )

- ToTAL voLume: \( V_1=m\7iMes v = 100 \TimMes 0.257 = 25.7\, \text{mM}"3 \)

DerINING THE PRoOCESS AND THE CHANGE TO BE DETERMINED

W/HILE THE INITIAL STATE IS WELL-CHARACTERIZED, THE PROBLEM STATES “DeTERMINE THE CHANGE IN”—WHICH TYPICALLY
REFERS TO VARIABLES SUCH AS INTERNAL ENERGY, ENTHALPY, ENTROPY, OR VOLUME—DURING A SPECIFIC PROCESS.

COMMON PROCESS TYPES INCLUDE:

- HEATING OR COOLING AT CONSTANT PRESSURE

- ISENTROPIC EXPANSION OR COMPRESSION

- CONSTANT VOLUME OR ENERGY PROCESSES

- PHASE CHANGE SCENARIOS (BOILING/ CONDENSATION)

SINCE THE PROBLEM IS PRESENTED WITHOUT EXPLICIT PROCESS DETAILS, WE WILL CONSIDER A TYPICAL SCENARIO: A REVERSIBLE
PROCESS WHERE THE STEAM UNDERGOES A CHANGE IN STATE, POSSIBLY EXPANSION OR COOLING, AND WE AIM TO EVALUATE THE
CHANGE IN INTERNAL ENERGY, ENTHALPY, ENTROPY, AND VOLUME.

AsSUMED Process: ExPANSION AT CONSTANT ENTRoPY (ISENTROPIC
EXPANSION)

FOR ILLUSTRATION, LET'S ASSUME THE STEAM UNDERGOES AN ISENTROPIC EXPANSION FROM THE INITIAL STATE (20 BAR,
SUPERHEATED AT 240°C) TO A LOWER PRESSURE, SAY 8 BAR. THIS IS A COMMON PROCESS IN TURBINES.

\WHY THIS ASSUMPTION?
|T ALLOWS US TO EXAMINE HOW PROPERTIES CHANGE DURING AN IDEALIZED, REVERSIBLE ADIABATIC EXPANSION—A TYPICAL
SCENARIO IN STEAM TURBINES.



STep 1: FIND FINAL PRESSURE AND STATE

- FINAL PREsSURE (P,): 8 AR (0.8 MPA)
- PROCESS TYPE: ISENTROPIC EXPANSION (ENTROPY REMAINS CONSTANT)

STeP 2: DETERMINE FINAL TEMPERATURE AND PROPERTIES

- AT 8 BAR (SATURATED VAPOR): SATURATION TEMPERATURE & 170°C.
- SINCE THE PROCESS IS ISENTROPIC, THE ENTROPY AFTER EXPANSION REMAINS \('s_ 1= 6.86\, \TexT{kJ/kc'K]} \).

- CHECK IF THE FINAL STATE IS SUPERHEATED OR SATURATED:

- SUPERHEATED REGION: ENTROPY AT SUPERHEATED STEAM AT 8 BAR AND SOME TEMPERATURE CAN BE CHECKED FROM TABLES.
- SATURATION ENTROPY AT 8 BAR: APPROXIMATELY 7.05 kJ/kG'K (SUPERHEATED STEAM AT 8 BAR HAS HIGHER ENTROPY
THAN SATURATED VAPOR).

GIVEN THAT THE INITIAL ENTROPY (()8()) IS LESS THAN THE SATURATED VAPOR ENTROPY AT 8 BAR, THE FINAL STATE IS
SUPERHEATED—BUT WITH ENTROPY LESS THAN THE SATURATED VAPOR, INDICATING SUB~-SATURATION SUPERHEATED STEAM.

- USING SUPERHEATED STEAM TABLES AT 8 BAR:

| PROPERTY | APPROXIMATE VALUE AT 8 BAR § S & 6.86 KJ/kGK |
—— I . |

| TemperaTURE | & 190°C |

| SpeciFic ENTHALPY (Hp) | = 2780 kJ/ka |

| SPeciFic INTERNAL EnerGY (U,) | = 2550 kJ/kaG |

| SpeciFic VoLume (v,) | = 0.26 M3/ka |

NoTE: THESE ARE APPROXIMATE AND BASED ON INTERPOLATED DATA.

STeP 3: CALCULATE CHANGES IN PROPERTIES

| ProperTY | INITIAL | FINAL | CHANGE (A) |

|--mmmme - |-------- |------- |--mmmmmmeee- |

| INTERNAL EnerGy (U) | 255,400 k) | 100 x 2550 = 255,000 «) | AU = -400 «J |
| ENTHALPY (H) | 279,200 kJ | 100 x 2780 = 278,000 kJ | AH =~ -1,200 «J |

| ENTrROPY (S) | 686 kJ/K | 100 x 6.86 ~ 686 «J/K | O (BY ASSUMPTION) |

| VoLume (V)] 25.7 M3 100 X 0.26 = 26 M3 | AV = +0.3 M3 |

INTERPRETATION:

- THE INTERNAL ENERGY DECREASES SLIGHTLY DUE TO THE EXPANSION, AS ENERGY IS USED TO DO WORK.
- ENTHALPY DECREASES MARGINALLY, CONSISTENT WITH THE ENERGY TRANSFER.

- ENTROPY REMAINS CONSTANT (IDEALIZED), CHARACTERISTIC OF AN ISENTROPIC PROCESS.

- VOLUME INCREASES DUE TO THE REDUCED PRESSURE AND EXPANSION.



IMPACT OF THE CHANGE: PRACTICAL CONSIDERATIONS

EFFiCiENCY § W/ ORk EXTRACTION:
THE SLIGHT DECREASE IN INTERNAL ENERGY AND ENTHALPY SUGGESTS THAT THE PROCESS CONVERTS THERMAL ENERGY INTO
WORK, WHICH IS TYPICAL IN TURBINES.

V OLUME EXPANSION:
THE INCREASE IN VOLUME INDICATES THE PHYSICAL EXPANSION OF STEAM, WHICH MUST BE ACCOMMODATED IN THE SYSTEM'S
DESIGN.

ENERGY BALANCE:
IN A REAL SYSTEM, THE WORK OUTPUT CAN BE APPROXIMATED AS THE DIFFERENCE IN ENTHALPY BEFORE AND AFTER EXPANSION:

\[
W_\Text{ouT} =mM\TiMes (H_1-H_2) = 100 \TimMes (2792 - 2780) = 1,200\, \tex7{kJ}
\]

THIS REPRESENTS THE WORK EXTRACTED DURING THE PROCESS.

ALTERNATIVE PROCESS SCENARIOS AND THEIR EFFECTS

W/HILE THE ABOVE ASSUMES AN ISENTROPIC EXPANSION, OTHER PROCESSES CAN BE CONSIDERED:

- CONSTANT PRESSURE HEATING OR COOLING: CHANGES IN ENTHALPY AND ENTROPY ARE DIRECTLY LINKED TO HEAT TRANSFER.

- |ISOCHORIC OR |SOENTHALPIC PROCESSES: THESE INVOLVE VOLUME OR INTERNAL ENERGY REMAINING CONSTANT, RESPECTIVELY.
- REAL-WORLD APPLICATIONS OFTEN INVOLVE NON-IDEALITIES, HEAT LOSSES, AND IRREVERSIBILITIES, WHICH MODIFY THE
THERMODYNAMIC CHANGES.

SUMMARY AND FINAL REMARKS

THIS IN-DEPTH ANALYSIS UNDERSCORES THE IMPORTANCE OF ACCURATELY DETERMINING THE PROPERTIES OF STEAM AT VARIOUS
STATES. STARTING FROM THE INITIAL SUPERHEATED CONDITION AT 20 BAR AND 240°C, WE DEMONSTRATED HOW TO:

- CONFIRM THE INITIAL STATE AS SUPERHEATED STEAM

- USE STANDARD STEAM TABLES TO EXTRACT THERMODYNAMIC PROPERTIES

- MODEL A TYPICAL PROCESS (ISENTROPIC EXPANSION) TO ANALYZE PROPERTY CHANGES

- CALCULATE THE CHANGES IN INTERNAL ENERGY, ENTHALPY, ENTROPY, AND VOLUME

- UNDERSTAND HOW THESE CHANGES INFLUENCE SYSTEM PERFORMANCE, ENERGY TRANSFER, AND EFFICIENCY

IN PRACTICAL ENGINEERING DESIGN,

Consider 100 Kg Of Steam Initially At 20 Bar And 240 Degrees
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