SENCRONE TR

TEKNIK BiLGI - BUHAR SISTEMLERI

Buharin Entalpisi

hf, hfg ve hg ne anlama gelir?

Buharin tasidigi enerjiyi anlamak icin yalniz sicakligi bilmek yeterli degildir. Entalpi, su ve buharin
birim kitle basina sahip oldugu enerji durumunu karsilastirmamiza yardimci olur.

Ozgiil entalpi Duyulur isi Gizli 1s1 Isitma hesabi

1. Buhardaki Enerji Nasil Tanimlanir?

Ozgiil entalpi h, maddenin birim kitle basina enerji dzelligidir ve kJ/kg ile ifade edilir. Bir prosesin
enerji hesabinda giris ve cikis entalpileri arasindaki fark kullanilir. Mutlak entalpi sayisi, secilen

termodinamik referansa baghdir.

Enerji ve faz dengesi

hg = hf + hfg

5 bar(a): 640,09 + 2108,02 = 2748,11 kJ/kg

Sekil 1 - Doymus buharin entalpisi, doymus sivi entalpisi ile buharlasma entalpisinin toplamidir.

ONEMLIi AYRIM
hg dederinin tamami her uygulamada prosese verilmez. Buhar doymus siviya dénuslrse ideal isi
aktarimi hfg farkiyla iliskilidir.
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2. Uc Temel Enthalpi Semboli

Doyma noktasinda su ve buharin enerji durumlari ayri ayri tanimlanir. iki durum arasindaki fark,
sabit basincta buharlasma veya yogusmanin eneriji ihtiyacini gosterir.

hf: doymus su hfg: gizli 1s1 hg: kuru buhar
Ayni basin¢taki doymus sivi Doymus sividan kuru doymus Kuru doymus buharin 6zgul
suyun 6zgul entalpisi. buhara gecisteki 6zgul entalpi entalpisi.

farki.

3. Toplama Bagintisi

Uc deger ayni basinc ve ayni entalpi referansinda kullanildi§inda aralarindaki iliski su sekildedir:

hg = hf + hfg

Birimler kJ/kg'dir. Buradaki “+” iki enerji bileseninin ayni referansa gore toplanmasini gésterir.
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4. Basing Artinca Neler Degisir?

Doyma basinci arttiginda doymus sivi entalpisi genellikle ytkselirken buharlasma entalpisi azalir.
Bu nedenle tabloda yalniz sicakhgi degil, hf ve hfg degerlerini birlikte okumak gerekir.

Birim kutledeki enerji bilesenleri

hg = hf + hfg

5 bar(a): 640,09 + 2108,02 = 2748,11 kJ/kg

Sekil 2 - 5 bar(a) igin hf ile hfg'nin toplami hg'yi verir.

P (bar(a)) hf (kJ/kg) hfg (kJ/kg) hg (kJ/kg)
1 417,50 2257,44 2674,95
5 640,09 2108,02 2748,11
10 762,52 2014,59 2777,11

Tablo 1 - Uc farkh mutlak basincta hf, hfg ve hg (kj/kg).

TABLO NOTU

hf, hfg ve hg degerleri ayni termodinamik tablodan secilmistir. Bunlar kiitle basina 6zelliklerdir;
toplam enerji degildir.

SENCRONE Teknik Bilgi - 3



SENCRONE

TEKNIK BiLGI - BUHAR SISTEMLERI

5. Ornek: Buharla Isi Aktarimi

5 bar(a) doymus buharin 100 kg/h debiyle bir isiticiya girdigini ve ayni basin¢ta doymus suya
tamamen yogustugunu varsayalim. Kayiplar ve ek soguma ihmal edilir.

Ozgiil entalpi bilesenleri

hg = hf + hfg

5 bar(a): 640,09 + 2108,02 = 2748,11 kJ/kg

Sekil 3 - Tablo satirindan enerji bilesenlerine gegis.

Q = rh x hfg

100 kg/h x 2108,02 k)J/kg = 210802 kJ/h = 58,56 kW. Q: IsI enerjisi; m: yogusan buhar kitlesi.

HESAP NOTU

Bu 6rnek ideal yogusma isisini verir. Gercek cihazda isi kaybi, kondens alt sogumasi ve degisen
isletme kosullari ayrica degerlendirilir.
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6. Enthalpi Hesabinda Dikkat Edilecekler

® Ozgll entalpi (kJ/kg) ile toplam enerji (kJ) ayri biyukliklerdir.

® Basing ve faz durumu, kullanilacak tablo satirini belirler.

® Islak buharda h = hf + x-hfg bagintisi kullanihr.

® Kizgin buhar icin ayn sicaklik-basing 6zellikleri gerekir.

Sonug

Enthalpi, buhar sisteminde tasinan ve aktarilan enerjiyi sayisal olarak anlamamizi saglar. Ekipman
hesabinda esas olan cogu zaman iki durum arasindaki entalpi farkidir.

SONRAKI TEKNIiK BiLGi

Buharda Kuruluk Derecesi Nedir?
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Steam Enthalpy
Understanding hf, hfg and hg

Temperature alone does not fully describe the energy carried by steam. Enthalpy lets us compare
the energy state of water and steam per unit mass.

Specific enthalpy Sensible heat Latent heat Heating duty

1. How Is Steam Energy Described?

Specific enthalpy h is a thermodynamic property per unit mass, expressed in kJ/kg. Process
calculations use differences between inlet and outlet enthalpy. The numeric value of enthalpy

depends on the adopted thermodynamic reference.

Energy and phase balance

hg = hf + hfg

5 bar(a): 640.09 + 2108.02 = 2748.11 kJ/kg

Figure 1 - Saturated vapour enthalpy comprises saturated liquid enthalpy plus latent heat of evaporation.

IMPORTANT DISTINCTION

Not all of hg is necessarily transferred to a process. When dry saturated steam becomes saturated
liquid at the same pressure, the ideal transfer is related to hfg.
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2. Three Main Enthalpy Symbols

At saturation, liquid water and vapour have distinct energy states. Their difference describes the
energy required for evaporation or released on condensation at the same pressure.

hf: saturated water hfg: latent heat hg: dry steam
Specific enthalpy of saturated Difference in specific enthalpy Specific enthalpy of dry
liquid at the chosen pressure. from saturated liquid to dry saturated vapour.

saturated vapour.

3. The Addition Rule

Provided all three properties use the same pressure and reference, they are related by:

hg = hf + hfg

All quantities are in kJ/kg. The components share the same thermodynamic reference.
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4. What Changes with Pressure?

As saturation pressure rises, saturated liquid enthalpy generally increases while latent heat
decreases. Therefore, read both hf and hfg rather than temperature alone.

Enthalpy components per kg

hg = hf + hfg

5 bar(a): 640.09 + 2108.02 = 2748.11 kJ/kg

Figure 2 - At 5 bar(a), hf plus hfg equals hg.

P (bar(a)) hf (kJ/kg) hfg (kJ/kg) hg (kJ/kg)
1 417.50 2257.44 2674.95
5 640.09 2108.02 2748.11
10 762.52 2014.59 2777.11

Table 1 - hf, hfg and hg at three absolute pressures (kJ/kg).

TABLE NOTE

These are specific properties, not total energy quantities. Values are taken from a consistent
property table.
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5. Example: Heat Released by Condensation

Suppose 100 kg/h of saturated steam at 5 bar(a) enters a heater and fully condenses to saturated
liquid at the same pressure. Neglect heat loss and additional cooling.

Enthalpy components

hg = hf + hfg

5 bar(a): 640.09 + 2108.02 = 2748.11 kJ/kg

Figure 3 - From steam table row to energy properties.

Q = rh x hfg

100 kg/h x 2108.02 kJ/kg = 210802 k)J/h = 58.56 kW. Q is energy transfer; m is mass condensed.

CALCULATION NOTE

This gives ideal condensation heat. Actual duties require consideration of heat loss, condensate
subcooling and operating conditions.
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6. Important Checks in Enthalpy Work

® Specific enthalpy (kJ/kg) differs from total energy (kJ).

® Pressure and phase state determine the appropriate property row.

® For wet steam, h = hf + x-hfg applies.

® Superheated steam needs pressure-temperature properties.

Conclusion

Enthalpy gives a numerical description of energy carried and delivered in steam systems. For
equipment calculations, the difference between two states is often the key quantity.

NEXT TECHNICAL GUIDE

What Is Steam Dryness Fraction?
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