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TEKNIiK BiLGi - BUHAR SiSTEMLERI

Buharda Basinc-Sicaklik iliskisi

Basing Artinca Buhar Sicaklgi Neden Artar?

Doymus buharin sicakligi, basincina baghdir. Bu iliski suyun kaynama noktasini, proses isitma
sicakligini ve basing distrlci vanalarin calisma kosullarini anlamamizi saglar.

Doyma sicakhigi Basing tirleri Buhar tablosu Saha uygulamasi

1. Doyma Sicakhig: Nedir?
Saf su, bulundugu basing icin belirli bir sicaklikta kaynar. Bu sicakliga doyma sicakligi denir.
Basing ylkseldikce kaynama ve yogusma sicakligi da yUkselir.

Doyma sicakligi basincla nasil degisir?

|
5 bar(a) 10 bar(a)

1 bar(a)

99,61 °C > 151,83 °C > 179,88 °C

Sekil 1 - Ayni akiskanin farkli mutlak basin¢lardaki doyma sicakliklari.

bar(a), mutlak basinctir. Buhar tablolarinda gosterilen degerler mutlak basinca karsilik gelir.

ONEMLIi AYRIM
Bu kural doymus su ve doymus buhar icin gecerlidir. Kizgin buharin gercek sicakhgini belirlemek

icin basinc ve sicaklik birlikte bilinmelidir.
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2. Basinc Artinca Su Neden Daha Sicak Kaynar?

Suyun icindeki buhar kabarciklari, gevrelerindeki basinca karsi genisleyebildiginde kaynama
baslar. Dis basing arttiginda buharin ayni dengeye ulasabilmesi icin suyun daha fazla isinmasi
gerekir.

Kaynamaya giden uc¢ adim

(@) o (@)
o @) (@)
o @) (@)
O O O O O O O O (@) O O O
1. Sivi su 2. Buhar basinci 3. Doyma kosulu
Su isi aldikca molekdller daha hizli Suyun buhar basinci sicaklkla Buhar basinci cevre basincina
hareket eder. yukselir. esitlenir.

Sekil 2 - Kaynama kosulunun basitlestiriimis gosterimi.

3. Gosterge Basinci ve Mutlak Basing

Manometre, atmosfer basincina goére farki gosterir: buna gosterge basinci denir. Mutlak basing ise sifir
basinc (tam vakum) noktasindan baslar. Buhar tablosuna girerken mutlak basin¢ kullaniimalidir.

Basin¢ hangi noktadan olculuyor?

Gosterge basinci
| ]
I 1

¢ ¢ *-

Mutlak sifir basing Atmosfer Ornek hat basinci
0 bar(a) 1,01325 bar(a) 3,01325 bar(a)

Mutlak basing

Pmutlak = Pgosterge + Patmosfer
Ornek: 2 bar(g) + 1,01325 bar = 3,01325 bar(a)

Deniz seviyesinde yaklasik: atmosfer basinci 1,01325 bar kabul edilir.
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4. Doymus Buhar Tablosu Nasil Okunur?

Tablodan secilen mutlak basinca karsilik gelen doyma sicakhdi ve entalpi degerleri okunur.
Asagidaki tablo 1-10 bar(a) arasini, 1 bar araliklarla verir.

Doyma sicakligi - mutlak basing

180
160
140
120
100
1 2 4 6 8 10
Mutlak basing (bar(a))
Sekil 3 - Basing artarken doyma sicakligi yukselir, fakat artis dogrusal degildir.
P (bar(a)) T (°C) hf (k)/kg) hfg (kj/kg) hg (kj/kg)
1 99,61 417,50 2257,44 2674,95
2 120,21 504,70 2201,53 2706,23
3 133,52 561,43 2163,46 2724,88
4 143,61 604,65 2133,40 2738,05
5 151,83 640,09 2108,02 2748,11
6 158,83 670,38 2085,77 2756,14
7 164,95 697,00 2065,75 2762,75
8 170,41 720,86 2047,44 2768,30
9 175,35 742,56 2030,47 2773,03
10 179,88 762,52 2014,59 2777,11

P: mutlak basing; T: doyma sicakhgi. hf: doymus sivi entalpisi; hfg: buharlasma entalpisi (gizli 1s1); hg: kuru doymus
buhar entalpisi. h = entalpi / kitle (kJ/kg).

Tablodaki sayilar, termodinamik veri tablosunda yayimlanan iki ondalik basamakla gdsterilmistir.

5. Basincla Sicaklik Neden Ayni Oranda Artmaz?

1 bar(a) ile 3 bar(a) arasinda doyma sicakhgi 33,91 °C artar. 8 bar(a) ile 10 bar(a) arasinda artis yalnizca 9,47 °C
olur. Basincin iki katina ¢ikmasi, sicakligin iki katina ¢cikacagi anlamina gelmez.
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6. Basin¢ Dusuriicii iIstasyonda Ne Olur?

Basing dusurlcu vana, 6rnegin 10 bar(g) giris basincini 4 bar(g) cikis basincina indirebilir. Yeni
basincin doyma sicakhgi diser; fakat gercek cikis sicakhgi mutlaka bu degere esit olmaz.

Basing diislirme istasyonu - prensip semasi

Buhar akis yonu - o ﬁ)
| |
N, I
e |
N
-
Pislik tutucu Separator Giris Basing diisiriici Cikis Emniyet
manometresi vana manometresi ventili
ST
I
Buhar kapani
Giris: 10 bar(g) Cikis: 4 bar(g)

Sekil 4 - Pislik tutucu, separatér, basing dlcimu, basing disuricli vana ve emniyet ventili sirasi.

Separator altindaki buhar kapani, ayrilan kondensi tahliye eder. Pl = basing gostergesi (manometre); ST =
buhar kapani. Bu bir prensip cizimidir; tahliye ve emniyet baglantilari projeye gore tasarlanmalidir.

Kisilma sirasinda h: = h2 ne demektir?

hi, vanaya giren; hz, vanadan ¢ikan buharin birim kitle basina entalpisidir. Kararl akista, vanayla
cevre arasindaki i1si gecisi, mil isi ve hiz/ytkseklik etkileri ihmal edilirse bu iki deger yaklasik esit
alinir.

Burada korunan buyUkltk sicaklik degil, 6zgtl entalpidir. “=" isareti yaklasik esitligi gosterir.

7. Cikis Sicakhig: Nasil Belirlenir?

Gercek vana cikis durumu, giristeki buharin entalpisine ve ¢ikis basincina baghdir. Cikista kizgin buhar
olusabilir. Isitma ylUzeyine giren buharin durumu ayrica 6lctlmeli veya hesaplanmalidir.
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8. Sahada Neleri Kontrol Etmeliyiz?

Yalnizca manometre okumak, buharin kuru mu islak mi oldugunu goéstermez. Basing, sicaklik,
kondens tahliyesi ve isletme kosullari birlikte degerlendirilmelidir.

Olciim / kontrol Ne ise yarar?

Giris ve ¢ikis manometresi Basing dustrlclnin ayarini ve basing kaybini izler.

Sicaklik Slciimil Olciilen sicakligi ayni basincin doyma sicakligiyla karsilastirir.

Buhar kapani ve separatér Kondensin hattan uzaklastirildigini dogrular.

YUlk degisimini, izolasyonu ve emniyet elemanlarini

isletme kosullari N .
degerlendirir.

9. Sik Yapilan Uc Hata

“Buhar her zaman 100 “10 bar, tek basina “Vana cikisinda buhar

°C’'dir.” sicakhgi verir.” mutlaka doymustur.”

100 °C, yaklasik atmosferik Basincin turu ve buharin Kisilma sonrasi buhar kizgin

doyma kosuluna karsilik gelir. doymus/kizgin hali halde bulunabilir.
belirtilmelidir.

KISALTMALAR VE SEMBOLLER

bar(a): mutlak basing - bar(g): gésterge basinci - P: basing - T: sicaklk - h: 6zgul entalpi - hi/h2:
giris/cikis 6zgul entalpisi - hf/hfg/hg: tablodaki entalpi tirleri - Pl: manometre - =: yaklasik esit.

Sonuc

Buhar sisteminde dogru degerlendirme icin basincin mutlak mi gésterge mi oldugu, doyma sicakligi ve gercek
akiskan durumu birbirinden ayrilmalidir.

SONRAKI TEKNiK BILGI

Buhar Tablosu Nasil Okunur?
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Steam Pressure-Temperature Relationship
Why Does Saturation Temperature Rise with Pressure?
The temperature of saturated steam depends on its pressure. This link helps explain when water

boils, how hot process heating surfaces can become, and what happens across a pressure
reducing valve.

Saturation

temperature Pressure types Steam table Field applications

1. What Is Saturation Temperature?

Pure water boils at a particular temperature for a given pressure. This is called saturation
temperature. As pressure increases, the boiling and condensation temperatures both rise.

How does saturation temperature change?

1 bar(a) 5 bar(a) 10 bar(a)

99.61 °C > 151.83°C > 179.88 °C

Figure 1 - Saturation temperatures of the same fluid at three absolute pressures.

bar(a) means absolute pressure. Steam-table properties are indexed by absolute pressure.

IMPORTANT DISTINCTION

This rule applies to saturated water and saturated steam. To determine the actual temperature of
superheated steam, both pressure and temperature must be known.
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2. Why Does Pressure Raise the Boiling Point?

Boiling begins when vapour bubbles inside the water can expand against the surrounding
pressure. As external pressure rises, water must become hotter to reach the same balance.

Three steps to boiling

(@) o (@)
(@) o (@)
(@) o (@)
O O O O O O O O @) O O O
1. Liquid water 2. Vapour pressure 3. Saturation state
Molecules move faster as water is Vapour pressure increases with Vapour pressure balances outside
heated. temperature. pressure.

Figure 2 - Simplified view of the boiling condition.

3. Gauge Pressure vs Absolute Pressure

A pressure gauge reads pressure relative to the surrounding atmosphere: this is gauge pressure.
Absolute pressure starts at zero pressure (perfect vacuum). Use absolute pressure to read steam

tables.
Where does pressure measurement begin?

Gauge pressure
]

: .
Example line pressure
3.01325 bar(a)

Zero absolute pressure Atmosphere
0 bar(a) 1.01325 bar(a)

Absolute pressure

Pabsolute = Pgauge + Patmosphere
Example: 2 bar(g) + 1.01325 bar = 3.01325 bar(a)

Near sea level: atmospheric pressure is about 1.01325 bar.
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4. How to Read a Saturated Steam Table

For each absolute pressure, the table gives the saturation temperature and specific enthalpy
values. It covers 1-10 bar(a) at intervals of 1 bar.

Saturation temperature - absolute pressure

180
160
140
120
100
1 2 4 6 8 10
Absolute pressure (bar(a))
Figure 3 - Saturation temperature rises with pressure, but not linearly.
P (bar(a)) T (°C) hf (k)/kg) hfg (kj/kg) hg (kj/kg)
1 99.61 417.50 2257.44 2674.95
2 120.21 504.70 2201.53 2706.23
3 133.52 561.43 2163.46 2724.88
4 143.61 604.65 2133.40 2738.05
5 151.83 640.09 2108.02 2748.11
6 158.83 670.38 2085.77 2756.14
7 164.95 697.00 2065.75 2762.75
8 170.41 720.86 2047.44 2768.30
9 175.35 742.56 2030.47 2773.03
10 179.88 762.52 2014.59 2777.11

P: absolute pressure; T: saturation temperature. hf: saturated-liquid enthalpy; hfg: enthalpy of vaporisation (latent
heat); hg: dry saturated-steam enthalpy. h = specific enthalpy (kJ/kg).

Values are shown to two decimal places as published in the thermodynamic data table.

5. Why Does Temperature Not Rise Proportionally?

From 1 to 3 bar(a), saturation temperature rises by 33.91 °C. From 8 to 10 bar(a), it increases by only 9.47 °C.
Doubling pressure does not double the temperature.
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6. What Happens in a Pressure Reducing Station?

A pressure reducing valve can, for example, lower inlet pressure from 10 bar(g) to 4 bar(g). The
saturation temperature at the new pressure falls, but the actual outlet temperature need not equal
it.

Pressure reducing station - principle diagram

Steam flow - O ﬁ)
| |
N, I
e |
N
-
Strainer Separator Inlet Pressure reducing Outlet Safety
pressure gauge valve pressure gauge valve
ST
L
Steam trap
Inlet: 10 bar(g) Outlet: 4 bar(g)

Figure 4 - Strainer, separator, pressure gauges, reducing valve and safety valve arrangement.

The steam trap below the separator drains condensate. Pl = pressure indicator (gauge); ST = steam trap. This
is a principle drawing; discharge and safety connections require project-specific engineering.

What does h: = h2 mean in throttling?

h1 is the specific enthalpy entering the valve; h: is that leaving it. For steady flow, if heat transfer,
shaft work and changes in kinetic and potential energy are neglected, the two values are
approximately equal.

Temperature is not conserved here; specific enthalpy is. The symbol “="” means approximately equal.

7. How Is Outlet Temperature Determined?

The outlet state depends on the inlet enthalpy and outlet pressure. Superheated steam may result. The
steam condition at the heating surface should be measured or calculated separately.
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8. What Should We Check in the Field?

A pressure gauge alone cannot tell us whether steam is wet or dry. Pressure, temperature,
condensate drainage and operating conditions must be assessed together.

Measurement / check Why it matters

Inlet and outlet gauges Show regulator setting and pressure loss.

Compare actual temperature with saturation at the same

Temperature measurement
pressure.

Steam trap and separator Confirm proper removal of condensate.

Operating conditions Review loads, insulation and safety equipment.

9. Three Common Mistakes

“Steam is always 100 “10 bar alone defines “Valve outlet steam
°C.” temperature.” must be saturated.”
100 °C only describes Pressure type and Throttling may produce
saturation near atmospheric saturated/superheated superheated steam.
pressure. condition matter.

ABBREVIATIONS AND SYMBOLS

bar(a): absolute pressure - bar(g): gauge pressure - P: pressure - T: temperature - h: specific
enthalpy - hi/h2: inlet/outlet enthalpy - hf/hfg/hg: table enthalpy terms - Pl: pressure gauge * =:
approximately equal.

Conclusion

Assessing steam correctly means distinguishing absolute from gauge pressure, saturation temperature from
actual temperature, and saturated from superheated conditions.

NEXT TECHNICAL GUIDE

How to Read Steam Tables
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