SENCRONE TR

TEKNIK BiLGI - BUHAR SISTEMLERI

Flas Buhar Nedir?

Basinci dusen sicak kondens neden yeniden buharlasir?

Yiksek basincta sicak halde bulunan kondens, daha dislk basinca gectiginde bir kismi
kendiliginden yeniden buharlasabilir. Olusan buharin adi flas buhardir; her beyaz bulut canh buhar
kacagi degildir.

Basin¢ diuisimi Flas orani Enerji dengesi Geri kazanim

1. Flas Buhar Nasil Olusur?

YUksek basincta doymus su, disik basinca gecerken yeni basincin doyma sicakligindan daha sicak
kalir. Fazla enerji, sivinin bir bdlimdnu buharlastirir. Son durumda uygun kosullarda dusuk basincta
doymus sivi ve buhar bir arada bulunur.

Prensip gosterimi

Flas buhar
|
Sicak kondens
> ST >
Buhar kapani
‘L Kondens

Sekil 1 - Buhar kapani sonrasi flas buhar ve sivi kondensin ayrilmasi.

SAHA AYRIMI

Flas buhar olusumu tek basina buhar kapaninin arizali oldugunu géstermez. Canli buhar kagagi ve
flas buhar ayri degerlendirilmelidir.
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2. Flas Buhar Orani Nasil Hesaplanir?

Giriste doymus sivi kondens bulundugu ve basing disimunde isI ve is alisverisi ihmal edildigi
varsayilirsa, 6zgul entalpi dengesinden buharlasan kutle orani bulunur.

y = (hfl — hf2) / hfg2

y: flas buharin kltle orani; hfl: giris sivi entalpisi; hf2 ve hfg2: cikis basincindaki 6zellikler.

3. Hesabin Gecerlilik Kosullan

Bu hesap, giristeki kondensin doymus sivi oldugunu kabul eder. Kondens, giris basincinin doyma
sicakligindan daha soguksa buna alt sogumus kondens denir. Béyle bir durumda hfl (doymus sivi
degeri) yerine, olcllen giris sicakhigi ve basincina karsilik gelen gercek 6zgil entalpi hl kullaniimahdir.

. . |
Giris durumu Cikis basinci Enerji dengesi

Giris basinci ve sicakligi olcular. Cikis basincindaki doyma Isi ve is ihmali kontrol edilir.
degerleri alinir.
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4. Ornek: 5 bar(a) » 1 bar(a)

5 bar(a) doymus kondens, 1 bar(a) basinch bir tanka bosalsin. hfl = 640,09; hf2 = 417,50 ve hfg2

= 2257,44 KJ/kg.

Biyiikliik

Giris basinci

Cikis basinci

hfl

hf2

hfg2

Flas orani

1000 kg/h igin flas

Tablo 1 - Ornek flas buhar hesabi.

TABLO NOTU

kisim sividir.

Sonuc giris kutlesine gére yaklasik %9,86’dir.
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Deger

5 bar(a)

1 bar(a)

640,09 kj/kg

417,50 kj/kg

2257,44 KJ/kg

%9,86

98,60 kg/h

TR

1000 kg/h giris icin 98,60 kg/h flas buhar olusur; kalan
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5. Flas Buhar Neden Geri Kazanilir?

Flas buhar, distk basincli baska bir proseste 1si kaynagi olarak kullanilabilir. Uygun bir ayirma kabi,
buhari sivi kondens akimindan ayirir. Ancak basing kontroll ve emniyet ekipmanlari ayrica
tasarlanmalidir.

Flas buhar ayrimi

Diisuik basingh flas buhar

v

Sicak kondens

> ST

v

Buhar kapani

Kondens donisi

A 4

Flas tanki

Sekil 2 - Basing disimunden sonra olusan flas buharin tankta ayrilmasi.

TASARIM NOTU

Flas buharin hacimsel debisi 6nemli olabilir. Separator, buhar hatti ve kondens dénus borular kitle
debisine ek olarak hacimsel akisa gore degerlendirilmelidir.
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6. Sik Karistirilan Durumliar

® Canli buhar kacagi, kapanin canhl buhar kacirmasidir.

® Flas buhar, sicak kondensin basing dismesiyle olusur.

® Beyaz gorinir bulut cogunlukla yogunlasmis su damlaciklaridir.

® Flas orani yalniz basing farkina degil, giris entalpisine de baghdir.

Sonug

Flas buhar, kondensin tasidigi enerjinin yeni basincta bir bolimUnin buhar fazina dénismesidir.
Dogru tanimlanirsa givenli tahliye ve geri kazanim icin hesap yapilabilir.

SONRAKI TEKNIiK BiLGi

Kondens Nedir ve Neden Geri Kazanilmahdir?
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What Is Flash Steam?

Why hot condensate partly boils at lower pressure

When hot high-pressure condensate enters a lower-pressure system, some of it can re-evaporate.
This is flash steam, and a visible plume does not by itself prove live-steam leakage.

Pressure drop Flash fraction Energy balance Recovery

1. How Is Flash Steam Formed?

Saturated liquid at high pressure can remain hotter than the saturation temperature at the lower
outlet pressure. Some of the liquid then vaporises, consuming the excess energy. Under suitable
conditions, the resulting outlet is a low-pressure saturated mixture.

Conceptual diagram
Flash steam

|
Hot condensate
> ST >
Steam trap
J' Condensate

Figure 1 - Flash steam and condensate separate downstream of the steam trap.

FIELD DISTINCTION

Flash steam does not by itself mean that a steam trap has failed. It must be distinguished from
live-steam leakage.
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2. How Is Flash Fraction Calculated?

If the inlet is saturated liquid and heat transfer and work during the pressure drop are neglected,
the outlet vapour mass fraction follows from the specific enthalpy balance.

y = (hfl — hf2) / hfg2

y: flashed vapour mass fraction; hfl: inlet liquid enthalpy; hf2 and hfg2: properties at outlet
pressure.

3. When Does This Equation Apply?

This equation assumes saturated liquid entering the valve. If the condensate temperature is below the
saturation temperature at its inlet pressure (subcooled), hfl is not the correct inlet value. Use actual
inlet specific enthalpy hl obtained at the measured inlet state.

Inlet state Outlet pressure Energy balance
Measure inlet pressure and Read outlet saturation Check heat/work assumptions.
temperature. properties.
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4. Example: 5 bar(a) to 1 bar(a)

Saturated condensate at 5 bar(a) discharges into a vessel at 1 bar(a). The properties are hfl =
640.09, hf2 = 417.50 and hfg2 = 2257.44 kJ/kg.

Property Value
Inlet pressure 5 bar(a)
Outlet pressure 1 bar(a)

hfl 640.09 kJ/kg

hf2 417.50 kJ/kg

hfg2 2257.44 KJ/kg
Flash fraction 9.86%

For 1000 kg/h 98.60 kg/h

Table 1 - Worked flash-steam calculation.

TABLE NOTE

The flashed fraction is approximately 9.86% of inlet mass. For 1000 kg/h inlet flow, 98.60 kg/h
becomes flash steam; the remainder is liquid.
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5. Why Recover Flash Steam?

Flash steam may serve a lower-pressure heating duty. A suitable separation vessel separates the
vapour from liquid condensate, while pressure control and safety requirements must be engineered
separately.

Flash steam separation

Low-pressure flash steam

v

Hot condensate

> ST

v

Steam trap

Condensate return

A 4

Flash vessel

Figure 2 - Flash steam is separated after pressure reduction at the steam trap.

DESIGN NOTE

Flash steam can have a substantial volume flow. Separators, vapour piping and return lines must be
assessed for volumetric as well as mass flow.
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6. Situations Often Confused

® Live-steam leakage is the escape of steam that has not performed useful duty.

® Flash steam comes from hot condensate as its pressure falls.

® A visible white plume mainly consists of condensed water droplets.

® Flash fraction depends on inlet enthalpy, not pressure difference alone.

Conclusion

Flash steam represents part of the condensate energy converted into a vapour phase at lower
pressure. Recognising it supports safer discharge and potential energy recovery.

NEXT TECHNICAL GUIDE

What Is Condensate and Why Recover It?
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