SENCRONE TR

TEKNIK BiLGI - BUHAR SISTEMLERI

Buharla Isitma Nasil Gerceklesir?

Yogusma, isI transferi ve kondens tahliyesi
Buharla i1sitmada temel olay, sicak buharin isitma ylUzeyinde yodusurken enerji vermesidir. Bu

surecte ylzey, hava, kondens ve kontrol kosullari birlikte sonucu belirler.

Yogusma Gizli 1s1 Is1 transferi Kondens tahliyesi

1. Buhar Yuzeyde Nasil Is1 Verir?

Doymus buhar, daha soguk bir ylizeyle temas ettiginde yogusur. Faz degisimi sirasinda aciga cikan
buharlasma entalpisi metal ylzey Uzerinden proses akiskanina aktarilir. Olusan kondens ylzeyden

uzaklastiriimahdir.

Prensip gosterimi

Buhar girisi Prosese iIsi

ST > Kondens ¢ikis!

Buhar kapani

Sekil 1 - Buharin yogusmasiyla isinin proses tarafina tasinmasinin kavramsal gdsterimi.

ONEMLI AYRIM

Bir isiticiya giren buharin basinci tek basina gercek Griin sicakhidini garanti etmez; ylzey, yik ve
kondens tahliyesi de 6nemlidir.
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2. Is1 Hangi Direncleri Asar?

Enerji 6nce buharin yogustugu ylzeyden metal duvara, ardindan proses akiskanina gecer.
Yogusmayan gazlar, kirlenme ve kondens filmi isi aktarimini zorlastirabilir.

Buhar tarafi Metal yuzey Proses tarafi
Yogusma filmi ve hava birikmesi Malzeme, kalinlik ve kirlenme Debi, sicaklik farki ve akis dizeni
etki eder. direnci 6nemlidir. belirleyicidir.

3. Sicaklik Farkinin Rolu

iki taraf arasinda sicaklik farki olmadan net isi aktarimi olmaz. Siirekli isletmede uygun kosullardaki
bir esanjor icin yaklasik iliski séyle yazilir:

Q=UxA x ATIm

Q: 1s1 gecis hizi (W); U: toplam is1 gecis katsayisi; A: alan; ATIm: logaritmik ortalama sicaklk farki.
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4. Isitma Gucune Sayisal Bakis

5 bar(a) basincta kuru doymus buharin gizli i1sisi 2108,02 kJ/kg’'dir. 100 kg/h buhar ayni basincta
doymus kondense donisurse ideal yogusma isisi 58,56 kW olur.

Buhar (kg/h) ideal 1s1 (kW)
50 29,28
100 58,56
200 117,11
500 292,78

Tablo 1 - Yogusan buhar debisinin ideal isiya karsiligi (5 bar(a)).

TABLO NOTU

Bu 6rnek yalnizca faz degisiminden gelen ideal enerjidir. Gercek kapasite; ylzey, sicaklik farki,
hava, kayiplar ve kontrol davranisiyla sinirlidir.
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5. Sistem Diizeninin Onemi

Isi ihtiyaci azalinca kontrol vanasi buhar girisini kisar ve isitici ic basinci disebilir. Bu basing, kondens
ddénus hattindaki karsi basincin altina inerse kondens kendi basinciyla tahliye edilemez ve isiticida
birikir. Bu duruma stall (kondens tahliyesinin durmasi) denir. Gerekirse pompali tahliye uygulanir.

Isi1 transferi ve kondens tahliyesi

Buhar girisi Prosese isi

v
v

ST > Kondens

Buhar kapani

Sekil 2 - Yogusma, 1sI aktarimi ve buhar kapani Gizerinden kondens tahliyesi.

SAHA NOTU

Dusuk yukte isitici i¢ basinci azalabilir. Buhar kapani saglam olsa bile stall olusabilir. Donls hatti karsi
basinci kontrol edilmeli, gerekiyorsa pompali kondens tahliyesi secilmelidir.
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6. iyi Bir Isitma Icin Kontrol Listesi

® Buhar girisinde uygun basing ve yeterli kuruluk saglanmali.
® Hava ve yogusmayan gazlar uygun yoldan uzaklastiriimali.
® Kondens birikmeden tahliye edilmeli.

® |si transfer ylzeyleri temiz ve uygun boyutlu olmali.

Sonug

Buharla i1sitma yalniz buhar beslemek degildir. Buharin yogusmasini, i1sinin ylizeye gecmesini ve
kondensin uzaklastirilmasini birlikte tasarlamak gerekir.

SONRAKI TEKNIiK BiLGi

Flas Buhar Nedir?
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TECHNICAL KNOWLEDGE - STEAM SYSTEMS

How Does Steam Heating Work?

Condensation, heat transfer and drainage

Steam heating relies on the release of energy as steam condenses on a cooler surface.
Heat-transfer area, air, condensate and control conditions all influence the outcome.

Condensation Latent heat Heat transfer Drainage

1. How Does Steam Release Heat?

Saturated steam condenses when it contacts a cooler surface. Its latent heat is transferred through
the metal into the process fluid. The newly formed condensate must then be removed from the
heating surface.

Conceptual diagram

Steam inlet Heat to process

ST > Condensate outlet

Steam trap

Figure 1 - Conceptual view of heat transfer through condensation at a process surface.

KEY DISTINCTION

Steam pressure alone does not guarantee product temperature; heat-transfer area, load and
condensate discharge also matter.
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2. What Resists Heat Transfer?

Heat passes from the condensing steam through the metal wall and into the process fluid.
Non-condensable gases, fouling and condensate films can reduce effective transfer.

Steam side Metal wall Process side

Condensate films and trapped air Material, thickness and fouling Flow rate, temperature

can impede heat flow. resistance matter. difference and flow pattern are
important.

3. Role of Temperature Difference

Net heat flow needs a temperature difference. For a suitable steady-state heat exchanger, a
common approximate relation is:

Q=UxA x ATIm

Q: heat-transfer rate (W); U: overall coefficient; A: area; ATIm: log-mean temperature difference.
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4. A Numerical Look at Heating Duty

At 5 bar(a), dry saturated steam has latent heat of 2108.02 kJ/kg. If 100 kg/h fully condenses at
constant pressure, the ideal condensation duty is 58.56 kW.

Steam (kg/h) Ideal duty (kW)
50 29.28
100 58.56
200 117.11
500 292.78

Table 1 - Ideal heat from condensate formation at 5 bar(a).

TABLE NOTE

The calculation covers phase-change energy only. Real capacity is limited by area, temperature
driving force, air, losses and control behaviour.
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TECHNICAL KNOWLEDGE - STEAM SYSTEMS

5. Why System Layout Matters

A steam control valve throttles the inlet when the heat demand falls. If the pressure inside the heater
drops below the condensate-return backpressure, condensate cannot drain by pressure alone and
collects in the heater. This is called stall. Pump-assisted drainage may be required.

Heat-transfer surface and condensate drainage

Steam inlet Heat to process

v
v

ST > Condensate

Steam trap

Figure 2 - Steam condensation, heat transfer and condensate drainage.

FIELD NOTE

At low load, reduced heater pressure can cause stall even if the steam trap is functioning. Check the
return-line backpressure and consider a pump-trap or other pumped drainage solution.
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6. Checks for Effective Steam Heating

® Supply steam at appropriate pressure and dryness.

® Remove air and other non-condensable gases.

® Discharge condensate without flooding the heating space.

® Keep heat-transfer surfaces clean and correctly sized.

Conclusion

Steam heating is more than supplying steam. Condensation, heat flow through the surface and
condensate removal must be designed as one process.

NEXT TECHNICAL GUIDE

What Is Flash Steam?
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