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Neden buhar?

мύ .ǳƘŀǊΣ ȅǸƪǎŜƪ ƳƛƪǘŀǊŘŀ ƤǎƤ ŜƴŜǊƧƛǎƛ ǘŀǒƤǊΦ

нύ {ŀōƛǘ ǎƤŎŀƪƭƤƪǘŀ ƤǎƤ ǘǊŀƴǎŦŜǊƛ ǎŀƐƭŀǊΦ

оύ LǎƤǘƤƭŀŎŀƪ ƳŀŘŘŜ ǾŜ ȅǸȊŜȅƭŜǊŘŜ ƘƻƳƻƧŜƴ ǎƤŎŀƪƭƤƪ ŘŀƐƤƭƤƳƤ ǎŀƐƭŀǊΦ

4) Su kolay tedarik edilebilen bir maddedir.

рύ .ǳƘŀǊƤ ƴŀƪƭŜǘƳŜƪ ƛœƛƴ ŜƴŜǊƧƛ ƛƘǘƛȅŀŎƤ ȅƻƪǘǳǊΦ

сύ .ǳƘŀǊ ȅŀōŀƴŎƤ ƳŀŘŘŜ ƛœŜǊƳŜȊΣƘƛƧȅŜƴƛƪǘƛǊΦ

тύ {ƤŎŀƪ ǎǳ ǾŜ ƪƤȊƎƤƴ ǎǳ ǘŜǎƛǎŀǘƭŀǊƤƴŀ ƪƤȅŀǎƭŀΣ ōǳƘŀǊ ŘŀƘŀ ƪǸœǸƪ ǎŜǊǇŀƴǘƛƴ
yüzeyleri gerektirir.

уύ YƻƴǘǊƻƭ ƪƻƭŀȅƭƤƐƤ ǎǳƴŀǊΦ

фύ 5ŀƘŀ ƪǸœǸƪ ōƻǊǳ œŀǇƭŀǊƤ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ



a
a
h
 
T
½
a
T
w
 
 
¦
.
9
{
T
 
9
b
5
«
{
¢
T
¸
9
[
 
Y
!
½
!
b
[
!
w
 
{
9
a
T
b
9
w
T

Temel buhar bilgileri
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.ǳƘŀǊ ƛƭŜ ǘŀǒƤƴŀƴ ƤǎƤ ƘŜǎŀōƤΥ

Q = m.(h2-h1) 

Örnek:
у ōŀǊ ōŀǎƤƴœǘŀ 10.000 kg/h ōǳƘŀǊƤƴ ōǸƴȅŜǎƛƴŘŜ ǘŀǒƤŘƤƐƤ ƤǎƤ ƴŜ ƪŀŘŀǊŘƤǊ?

8 bar = 0.8 Mpa
h2 = hb@8bar= 2.700 kJ/kg
h1 = hs@102°C= 427 kJ/kg

Q = 10.000 x (2.770-427) = 23.430 MJ/h = 6.508 kW

Temel buhar bilgileri
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Verimin Önemi ςÖrnek:

YŀōǳƭΥ YŀȊŀƴƭŀǊ ƎǸƴŘŜ мн ǎŀŀǘΣ ȅƤƭŘŀ олл ƎǸƴ ǾŜ ƻǊǘŀƭŀƳŀ ҈тр ƪŀǇŀǎƛǘŜŘŜ ƛǒƭŜǘƛƭƳŜƪǘŜŘƛǊΦ

Durum 3:
Entegre ekonomizörlüōǳƘŀǊ ƪŀȊŀƴƤ όk=0,95)

Q = 10.000 x (2.770-427) / 0,95 = 24.663 MJ/h = 6.851 kW

Durum 2: 
¸ǸƪǎŜƪ ǾŜǊƛƳƭƛ ōǳƘŀǊ ƪŀȊŀƴƤ όk=0,9)

Q = 10.000 x (2.770-427) / 0,9 = 26.033 MJ/h = 7.231 kW

Durum 1: 
Geleneksel skoçǘƛǇƛ ōǳƘŀǊ ƪŀȊŀƴƤ όk=0,85)

Q = 10.000 x (2.770-427) / 0,85 = 26.741 MJ/h = 7.428 kW
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Geleneksel skoçkazan
Yüksek verimli buhar 

ƪŀȊŀƴƤ
Entegre ekonomizörlü
ōǳƘŀǊ ƪŀȊŀƴƤ

LǎƤ ȅǸƪǸ 7.428 kW 7.231 kW 6.851kW

4ŀƭƤǒƳŀ ǎǸǊŜǎƛ
мн ƘκƎǸƴ Ȅ олл ƎǸƴκȅƤƭ

ослл ƘκȅƤƭ ослл ƘκȅƤƭ ослл ƘκȅƤƭ

Ortalama kapasite 
ƪǳƭƭŀƴƤƳ ƻǊŀƴƤ

%75 %75 %75

¸ƤƭƭƤƪenerji tüketimi 22.055,6 MWh 19.523,5 MWh 18.497,7 MWh

¸ƤƭƭƤƪ ŘƻƐŀƭƎŀȊtüketimi 2.297.458 m3 2.033.698 m3 1.926.844 m3

5ƻƐŀƭƎŀȊ ōƛǊƛƳ ŦƛȅŀǘƤ0,35 ϵ/m3 0,35 ϵ/m3 0,35 ϵ/m3

¸ƤƭƭƤƪ ȅŀƪƤǘ ƳŀǎǊŀŦƤ873.034 ϵκȅƤƭ 711.794 ϵκȅƤƭ стпΦофр 9ǳǊƻκȅƤƭ

нл ȅƤƭ ƛœƛƴŘŜ ǘƻǇƭŀƳ 
masraf

28.810.000 ϵ 23.489.000 ϵ 22.255.000 ϵ

Verimin Önemi ςÖrnek:

TǒƭŜǘƳŜ ƳŀƭƛȅŜǘƛ ƘŜǎŀōƤ
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.ƛǊ ƪŀȊŀƴƤƴ ǾŜǊƛƳƛ 

ḱ = 1 ς(k1+k2+k3+k4)

ǒeklinde ifade edilebilir. Burada;

k1: Baca gazƤsƤcaklƤƐƤna baƐƭƤ ƪŀȅƤǇ ƻǊŀƴƤ

k2 : DumangazƤiçindebulunansubuharƤnƤn bünyesindetaǒƤdƤƐƤƤsƤdandolayƤ oluǒanƪŀȅƤǇ ƻǊŀƴƤ

k3: KazanƤterk eden duman gazlarƤnda bulunan CO ve/veya O2ƳƛƪǘŀǊƤƴŀ ōŀƐƭƤ ƪŀȅƤǇ ƻǊŀƴƤ

k4: Kazan dƤǒyüzeylerinden dƤǒortama kaçan ƤsƤŘŀƴ ƪŀȅƴŀƪƭŀƴŀƴ ƪŀȅƤǇ ƻǊŀƴƤ

Kazan verimini belirleyen unsurlar
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.ŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ

Buhar ƪŀȊŀƴƭŀǊƤƤƴƤƴōŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤΣ ōǳƘŀǊƤƴ ƪŀȊŀƴ ƛǒƭŜǘƳŜ ōŀǎƤƴŎƤƴŘŀƪƛ ŘƻȅƳŀ ǎƤŎŀƪƭƤƐƤƴŘŀƴ рл-
75 C daha yüksektir. 

!ƴŎŀƪ ōƛǊ ƪŀȊŀƴƤƴ ōŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤ

-ǘŜƪƴƛƐŜ ǳȅƎǳƴ ŘƛȊŀȅƴ ŜŘƛƭƳŜƳŜǎƛΣ
-ǇŜǊƛȅƻŘƛƪ ōŀƪƤƳƭŀǊƤ ƎŜǊœŜƪƭŜǒǘƛǊƛƭƳŜƳŜǎƛΣ
-ƪŀǇŀǎƛǘŜǎƛƴƛƴ ǸȊŜǊƛƴŘŜ œŀƭƤǒƳŀȅŀ ȊƻǊƭŀƴƳŀǎƤΣ
-ƎŜǊŜƪƭƛ ƛǒƭŜǘƳŜ ŜǘƪƛƴƭƛƪƭŜǊƛƴƛƴ ŘǸȊŜƴƭƛ ȅŀǇƤƭƳŀƳŀǎƤ

gibi sebeplerle daha yüksek olabilir.

.ǸƴȅŜǎƛƴŘŜ ōǳƭǳƴŀƴ ƤǎƤŘŀƴ Ŝǘƪƛƴ ōƛǊ ǒŜƪƛƭŘŜ ȅŀǊŀǊƭŀƴƤƭƳŀŘŀƴ ƪŀȊŀƴƤ ǘŜǊƪ ŜŘŜƴ ŘǳƳŀƴ ƎŀȊƭŀǊƤΣ 
ǾŜǊƛƳ ƪŀȅōƤƴƤƴ Ŝƴ ǀƴŜƳƭƛ ǎŜōŜōƛŘƛǊΦ
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.ŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ ςÖrnek:

.ƛǊ ōǳƘŀǊ ƪŀȊŀƴƤƴŘŀ ŀǒŀƐƤŘŀƪƛ ŘŜƐŜǊƭŜǊ ǀƭœǸƭƳǸǒǘǸǊΥ
Kazan kapasitesi: 10 t/h (6480 kW)
TǒƭŜǘƳŜ ōŀǎƤƴŎƤΥ5 bar
Kazan verimi: %91
5ƻƐŀƭƎŀȊ ǘǸƪŜǘƛƳƛΥ 742 m3/h
.ŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤΥ220°C

.ǳ ƪŀȊŀƴƤƴΣ ōŀŎŀ ƎŀȊƤ ǎƤŎŀƪƭƤƐƤ нул°/ ƻƭǎŀȅŘƤ ǾŜǊƛƳ ƪŀȅōƤ ƴŜ ƻƭǳǊŘǳΚ

q = Vdg x dg x cp x T 

dgΥ ǀȊƎǸƭ ŘǳƳŀƴ ƎŀȊƤ ƳƛƪǘŀǊƤΣ мм bƳ
3ōŀŎŀ ƎŀȊƤ κ bƳ3ŘƻƐŀƭƎŀȊ

cpΥ ōŀŎŀ ƎŀȊƤ ǀȊƎǸƭ ƤǎƤǎƤΣ мΣр kJ/Nm3.°C

q = 742 x 11 x 1,5 x (280 ς220) = 734.580 kJ/h = 204 kW

Ψ́ Ґ
6480 - 204

= %88
6480 / 0,91
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5ƻƐŀƭƎŀȊƤƴ ҈фрΩƛƴƛ ƻƭǳǒǘǳǊŀƴ metan (CH4) için yanma denklemi:

CH4 + 202 CO2 + 2H2O + 13250 Kcal/kg -CH4

Burada 16 g metan (CH4), 64 g oksijenle (O2ύ ōƛǊƭŜǒŜǊŜƪ ос g su (H2O), yani 1kg metan (CH4), 2.25 kg 
su (H2hύ ƻƭǳǒǘǳǊƳŀƪǘŀŘƤǊΦ aŜǘŀƴ ό/I4ύΩƤƴŀƭǘ ƤǎƤƭ ŘŜƐŜǊƛƴƛ ƘŜǎŀǇƭŀȅŀŎŀƪ ƻƭǳǊǎŀƪ Τ

Hu = 13250 ς600 x 2.25 = 11900 Kcal/kg -CH4ƻƭƳŀƪǘŀŘƤǊΦ

aŜǘŀƴΩƤƴ ȅƻƐǳƴƭǳƐǳ = 0.715 Kg/Nm3 kabul edilirse (16 g/22.4 lt), Nm3ōŀȊƤƴŘŀ ǎǀȊ ƪƻƴǳǎǳ ŀƭǘ ǾŜ 
Ǹǎǘ ƤǎƤƭ ŘŜƐŜǊƭŜǊ ƛƭŜ ȅŀƴƳŀ ǎƻƴǳŎǳ ƻƭǳǒŀƴ ǎǳ  ƳƛƪǘŀǊƤ Τ

Ho= 13250 x 0.715 = 9470 Kcal/Nm3 -CH4

Hu = 11900 x 0.715 = 8510 Kcal/Nm3 -CH4

W = 2.25 x 0.715 = 1.60 kg-H2O/Nm3-CH4ƻƭƳŀƪǘŀŘƤǊΦ

.ŀŎŀ ƎŀȊƤƴŘŀ ōǳƭǳƴŀƴ ǎǳ ōǳƘŀǊƤƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ
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.ŀŎŀ ƎŀȊƤƪƻƳǇƻȊƛǎȅƻƴǳƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ

9ƪǎƛƪ ȅŀƪƳŀ ƘŀǾŀǎƤ CŀȊƭŀ ȅŀƪƳŀ ƘŀǾŀǎƤ
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¸ŀƪƳŀ ƘŀǾŀǎƤƴƤƴ Ŝƪǎƛƪ ƻƭƳŀǎƤ ƘŀƭƛƴŘŜ ȅŀƪƤǘƤƴ ōƛǊ ƪƤǎƳƤ ȅŀƴƳŀǎƤƴƤ ǘŀƳŀƳƭŀƳŀŘŀƴ ōŀŎŀŘŀ ŀǘƤƭƤǊΦ 4ƻƪ 
ŦŀȊƭŀ ȅŀƪƳŀ ƘŀǾŀǎƤ ƻƭƳŀǎƤ ŘǳǊǳƳǳƴŘŀ ƛǎŜ ƎŜǊŜƐƛƴŘŜƴ ŦŀȊƭŀ ƘŀǾŀ ƪǸǘƭŜǎƛ ȅŀƴƳŀ ǎƤŎŀƪƭƤƐƤƴŀ 
ȅǸƪǎŜƭǘƛƭŘƛƐƛ ƛœƛƴ ǾŜǊƛƳ ƪŀȅōƤƴŀ ǎŜōŜǇ ƻƭǳǊΦ

±ŜǊƛƳƭƛ ōƛǊ œŀƭƤǒƳŀ ƛœƛƴ ōŀŎŀ ƎŀȊƤƴŘŀ ōǳƭǳƴƳŀǎƤ ƎŜǊŜƪŜƴ h2 ve CO2ƻǊŀƴƭŀǊƤ ǒǳ ǒŜƪƛƭŘŜŘƛǊΥ

O2                 CO2
5ƻƐŀƭƎŀȊ ƛœƛƴΥ ҈ м ς3      % 10,0 ς11,2

Fueloil için:    % 3 ς6      % 11,5 ς13,7
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9b мнфроΩŜ ƎǀǊŜ ōƛǊ ƪŀȊŀƴƤƴ ŘƤǒ ŎƛŘŀǊ ƪŀȅƤǇƭŀǊƤΣ ƪŀȊŀƴ ƪŀǇŀǎƛǘŜǎƛƴƛƴ ҈мΩƛ ƛƭŜ ǎƤƴƤǊƭƤ ƻƭƳŀƭƤŘƤǊΦ

.ƛǊ ƪŀȊŀƴƤƴ ŘƤǒ ŎƛŘŀǊƭŀǊƤƴŘŀƴ ǊŀŘȅŀǎȅƻƴƭŀ ƤǎƤ ƪŀȅōƤΣ ƪŀȊŀƴ ŘƤǒ ȅǸȊŜȅ ǎƤŎŀƪƭƤƪƭŀǊƤƴƤƴ пΦ ƪǳǾǾŜǘƛȅƭŜ 
ŘƻƐǊǳ ƻǊŀƴǘƤƭƤŘƤǊΦ 

¸ǸƪǎŜƪ ōƛǊ ƪŀȊŀƴ ǾŜǊƛƳƛ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ŘƤǒ ȅǸȊŜȅ ǎƤŎŀƪƭƤƪƭŀǊƤƴƤƴ ƳǸƳƪǸƴ ƻƭŀƴ Ŝƴ ŘǸǒǸƪ ŘŜƐŜǊƭŜǊŘŜ 
ƻƭƳŀǎƤ ƎŜǊŜƪƛǊΦ

5Ƥǒ ŎƛŘŀǊ ǎƤŎŀƪƭƤƪƭŀǊƤƴƤƴ ŀǊǘƳŀǎƤƴŀ ǎŜōŜǇ ƻƭŀƴ ǳƴǎǳǊƭŀǊΥ

-¢ŜƪƴƛƐŜ ǳȅƎǳƴ ƻƭƳŀȅŀƴ ƛȊƻƭŀǎȅƻƴ ƳŀƭȊŜƳŜƭŜǊƛƴƛƴ ƪǳƭƭŀƴƤƭƳŀǎƤ

-¸ŜǘŜǊǎƛȊ ƪŀƭƤƴƭƤƪǘŀƪƛ ƛȊƻƭŀǎȅƻƴ ƳŀƭȊŜƳŜǎƛ

-LǎƤ ƪǀǇǊǸǎǸ ƻƭǳǒǘǳǊŀŎŀƪ ƴƛǘŜƭƛƪǘŜƪƛ ƛȊƻƭŀǎȅƻƴ œŜǊœŜǾŜǎƛ

-¢ŀǎŀǊƤƳ ŜƪǎƛƪƭƛƪƭŜǊƛκƘŀǘŀƭŀǊƤ

5Ƥǒ ŎƛŘŀǊ ƪŀȅƤǇƭŀǊƤƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ
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5Ƥǒ ŎƛŘŀǊ ƪŀȅƤǇƭŀǊƤƴŀ ōŀƐƭƤ ǾŜǊƛƳ ƪŀȅōƤ ςÖrnek:

10 t/h (6500 kWύ ƪŀǇŀǎƛǘŜƭƛ ƛƪƛ ōǳƘŀǊ ƪŀȊŀƴƤƴŘŀƴ ōƛǊƛƴƛƴ ŘƤǒ ŎƛŘŀǊ ƪŀȅƤǇƭŀǊƤ ҈нΣ 
ŘƛƐŜǊƛƴƛƴ ҈лΣоΩǘǸǊΦ .ǳ ƪŀȊŀƴƭŀǊƤƴ ŘƻƐŀƭƎŀȊ ǘǸƪŜǘƛƳƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪ ƴŜŘƛǊΚ

1. Kazan:

5Ƥǒ ŎƛŘŀǊƭŀǊŘŀƴ ƪŀȅōŜŘƛƭŜƴ ƤǎƤΥ срлл Ȅ лΦлн Ґ мол kW

5ƻƐŀƭƎŀȊ ƳƛƪǘŀǊƤΥ мол κ фΣсҐ моΣрп Ƴ3/h

2. Kazan:

5Ƥǒ ŎƛŘŀǊƭŀǊŘŀƴ ƪŀȅōŜŘƛƭŜƴ ƤǎƤΥ срлл Ȅ лΦлло Ґ мфΣр kW

5ƻƐŀƭƎŀȊ ƳƛƪǘŀǊƤΥ мфΣр κ фΣсҐ нΣло Ƴ3/h

Fark:  13,54 ς2,03 = 11,51 m3/h

ослл ƘκȅƤƭΣ ҈тр ƻǊǘŀƭŀƳŀ ƪŀǇŀǎƛǘŜ ƪǳƭƭŀƴƤƳƤ ƛœƛƴ ȅƤƭƭƤƪ ŘƻƐŀƭƎŀȊ ǘǸƪŜǘƛƳƛΥ

11,51 x 3600 x 0,75 = 31.077 m3κȅƤƭ

31.077 x 0,35 = 10.877 ϵκȅƤƭ
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.ǳƘŀǊ ƪŀȊŀƴƤ œŀƭƤǒƳŀ ǇǊŜƴǎƛōƛ
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Kazan konstrüksiyonu

Ana buhar
ŦƭŀƴǒƤ Cehennemlik

DŜƴƛǒ ōǳƘŀǊ
hacmiPayandalarMasuralar

Dip blöf ŦƭŀƴǒƤYŀȊŀƴ ŀȅŀƐƤ Gözetim delikleri

2. ve 3. duman
ƎŀȊƤ ƎŜœƛǒƭŜǊƛYŀȅƴŀƪ ŘƛƪƛǒƭŜǊƛ

Emniyet ventili
ŦƭŀƴǒƭŀǊƤ

YŀȊŀƴ ƪŀǇƤǎƤTemizleme
ŀœƤƪƭƤƐƤ

Temizleme
ƪŀǇŀƐƤ

Seviye kontrolörü
ōŀƐƭŀƴǘƤ ƴƻȊǳƭƭŀǊƤ

TƭŜǘƪŜƴƭƛƪ elektroduve
ȅǸȊŜȅ ōƭǀŦ ǾŀƴŀǎƤ
ŦƭŀƴǒƭŀǊƤ

Seviye göstergesi
ōŀƐƭŀƴǘƤƭŀǊƤDamla tutucu

Arka duman
ǎŀƴŘƤƐƤ
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.ǳƘŀǊ ƪŀȊŀƴƤ ƪƻƴǎǘǊǸƪǎƛȅƻƴǳ
Yŀȅƴŀƪ ǘŜƪƴƛƐƛ
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.ǳƘŀǊ ƪŀȊŀƴƤ ƪƻƴǎǘǊǸƪǎƛȅƻƴǳ
Yŀȅƴŀƪ ǘŜƪƴƛƐƛ ς.ƻǊǳƭŀǊƤƴ ŀȅƴŀȅŀ ƳƻƴǘŀƧƤ

5ƻƐǊǳ ǳȅƎǳƭŀƳŀGeleneksel uygulama



a
a
h
 
T
½
a
T
w
 
 
¦
.
9
{
T
 
9
b
5
«
{
¢
T
¸
9
[
 
Y
!
½
!
b
[
!
w
 
{
9
a
T
b
9
w
T

.ǳƘŀǊ ƪŀȊŀƴƤ ƪƻƴǎǘǊǸƪǎƛȅƻƴǳ
{ǳ ǎƻƐǳǘƳŀƭƤ brülör ōŀƐƭŀƴǘƤ ŀƐȊƤ

Y
e

n
ili

kç
i 
u

yg
u

la
m

a
G

e
le

n
e

ks
e

l u
yg

u
la

m
a



a
a
h
 
T
½
a
T
w
 
 
¦
.
9
{
T
 
9
b
5
«
{
¢
T
¸
9
[
 
Y
!
½
!
b
[
!
w
 
{
9
a
T
b
9
w
T

.ǳƘŀǊ ƪŀȊŀƴƤ ƪƻƴǎǘǊǸƪǎƛȅƻƴǳ
TȊƻƭŀǎȅƻƴ
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.ǳƘŀǊ ƪŀȊŀƴƤ ƪƻƴǎǘǊǸƪǎƛȅƻƴǳ

-«ȊŜǊƛƴŘŜ ȅǸǊǸƴŜōƛƭƛǊ ƪŀȊŀƴ ǎŀŎƤ
-5ǳƳŀƴ ōƻǊǳƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜ
- Büyük suve buhar hacmi
-9ƭΣ ōŀǒ ǾŜ ŀŘŀƳ ŘŜƭƛƪƭŜǊƛ
- Entegre damlatutucu
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Kontroller ve sevkiyat
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Seviye kontrolü
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Seviye kontrolü

¢ŀƐŘƛȅŜŎƛƘŀȊƤ

Seviye elektrodu
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Seviye kontrolü

¢ŀƐŘƛȅŜŎƛƘŀȊƤ œŀƭƤǒƳŀ ǇǊŜƴǎƛōƛΥ

тн ǎŀŀǘ ƎǀȊŜǘƛƳǎƛȊ ƛǒƭŜǘƳŜ ƛœƛƴ ŜƭŜƪǘǊƻǘ ƪƻƳōƛƴŀǎȅƻƴǳ œŀƭƤǒƳŀ ǇǊŜƴǎƛōƛΥ
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
TƭŜǘƪŜƴƭƛƪ ƪƻƴǘǊƻƭǸ ό¸ǸȊŜȅ ōƭǀŦ ǎƛǎǘŜƳƛύ
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
TƭŜǘƪŜƴƭƛƪ ƪƻƴǘǊƻƭǸ ό¸ǸȊŜȅ ōƭǀŦ ǎƛǎǘŜƳƛύ

¸ǸȊŜȅ ōƭǀŦ ƳƛƪǘŀǊƤƴƤƴ ƘŜǎŀǇƭŀƴƳŀǎƤΥ
A = (Q x S) / (K ςS)
р ǘκƘ ƪŀǇŀǎƛǘŜƭƛ мл ōŀǊ ƛǒƭŜǘƳŜ ōŀǎƤƴŎƤƴŘŀƪƛ ƪŀȊŀƴƤƴ 
ōŜǎƛ ǎǳȅǳ ƛƭŜǘƪŜƴƭƛƪ ŘŜƐŜǊƛ млл S˃/ŎƳΩŘƛǊ. Yüzey blöf 
ƳƛƪǘŀǊƤ ƴŜŘƛǊΚ

A = (5000 x 100) / (3000 ς100) = 172 kg/h

±ŀƴŀƴƤ ҈оо ŀœƤƪƭƤƪǘŀ ƻƭƳŀǎƤ ōǳ ŘŜƐŜǊƛ ǎŀƐƭŀǊΦ

±ŀƴŀƴƤƴ ҈пл ŀœƤƪƭƤƪǘŀ ƻƭƳŀǎƤ ƘŀƭƛƴŘŜ ŜƴŜǊƧƛ ƪŀȅōƤΥ

҈пл Ǿŀƴŀ ŀœƤƪƭƤƐƤ ƛƭŜ ǘŀƘƭƛȅŜ ŜŘƛƭŜƴ ƪŀȊŀƴ ǎǳȅǳ ƳƛƪǘŀǊƤ 
250 kg/ƘΩǘƛǊ.

q = m x c x ɲT = (250 ς172) x 1 x (183 ς102)
q = 6320 kcal/h
9ǒŘŜƐŜǊ ŘƻƐŀƭƎŀȊΥ сонл κ όлΣф Ȅ унрлύ Ґ лΣур Ƴ3/h
¸ƤƭƭƤƪ ŘƻƐŀƭƎŀȊ ǘǸƪŜǘƛƳƛΥ лΣур Ȅ мл Ȅ олл Ґ нррл Ƴ3
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ

.ŀǎƤƴœ ƪƻƴǘǊƻƭǸ
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Dip blöf sistemi
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Dip blöf sistemi

DǸƴŘŜ м ŘŜŦŀ п ǎŀƴƛȅŜ ōƻȅǳƴŎŀ ŘƛǇ ōƭǀŦ ȅŀǇƤƭƳŀǎƤ 
uygundur.
у ōŀǊ ƛǒƭŜǘƳŜ ōŀǎƤƴŎƤƴŘŀƪƛ ƪŀȊŀƴƤƴ ōƭǀŦ ǾŀƴŀǎƤƴƤƴ ƎǸƴŘŜ н 
ŘŜŦŀ нл ǎŀƴƛȅŜ ōƻȅǳƴŎŀ ŀœƤƪ ǘǳǘǳƭƳŀǎƤƴƤƴ ƳŀƭƛȅŜǘƛ ƴŜŘƛǊΚ 

q = m x c x ɲT
q = (2 x 20 ς4) x 5 x 1 x (175 ς102)
q = 13 140 kcal
9ǒŘŜƐŜǊ ŘƻƐŀƭƎŀȊ ƳƛƪǘŀǊƤΥ момпл κ όунрл Ȅ лΣфύ Ґ мΣу Ƴ3

¸ƤƭŘŀ ƘŀǊŎŀƴŀƴ ŦŀȊƭŀŘŀƴ ŘƻƐŀƭƎŀȊΥ спу Ƴ3
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Emniyet ventili



a
a
h
 
T
½
a
T
w
 
 
¦
.
9
{
T
 
9
b
5
«
{
¢
T
¸
9
[
 
Y
!
½
!
b
[
!
w
 
{
9
a
T
b
9
w
T

.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Besi suyu sistemi
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.ǳƘŀǊ ƪŀȊŀƴƤ ŀƪǎŜǎǳŀǊƭŀǊƤ
Kollektörve vanalar
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Brülör

1 ¸ŀƪƳŀ ƘŀǾŀǎƤ
2 Gaz
3 Motorin
4 Çekirdek hava
5 TƪƛƴŎƛƭ ƘŀǾŀ
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Brülör
Oransal brülör tipleri
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
Ekonomizör
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
¸ƻƐǳǒƳŀƭƤekonomizör
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
Degazörsistemi

{ǳ ǎƤŎŀƪƭƤƐƤ ό°C)

{ǳ ǎƤŎŀƪƭƤƐƤ ό°C)
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YŀȊŀƴ ŘŀƛǊŜǎƛ ŜƪƛǇƳŀƴƤ
Degazörsistemi

Ek besi suyu ve sistemden dönen kondens
domunüst bölümünden degazöregirer. 
Domunŀƭǘ ōǀƭǸƳǸƴŘŜƴ ƛǎŜ ŘǸǒǸƪ ōŀǎƤƴœƭƤ 
ōǳƘŀǊ ōŜǎƭŜƳŜǎƛ ȅŀǇƤƭƤǊΦ
Domiçine giren su, delikli kaskatplakalardan 
ƪǸœǸƪ ŘŀƳƭŀƭŀǊ ƘŀƭƛƴŘŜ ǎǸȊǸƭŜǊŜƪ ŀǒŀƐƤȅŀ ŘƻƐǊǳ 
ƘŀǊŜƪŜǘ ŜŘŜǊƪŜƴΣ ȅǳƪŀǊƤ ŘƻƐǊǳ ƛƭŜǊƭŜȅŜƴ ŘǸǒǸƪ 
ōŀǎƤƴœƭƤ ōǳƘŀǊƭŀ ǘŜƳŀǎ ŜŘŜǊΦ 
Suyun küçük damlalar halinde  buharla 
ōǳƭǳǒƳŀǎƤ ǎŀȅŜǎƛƴŘŜ ǎƤŎŀƪƭƤƐƤ ŀǊǘŀǊƪŜƴΣ 
œǀȊǸƴƳǸǒ ƎŀȊƭŀǊ Řŀ ekstrakteedilir.
Degazörgenellikle 102°/ ǎƤŎŀƪƭƤƪǘŀ ǾŜ 
лΣн ōŀǊ ōŀǎƤƴœǘŀ ƛǒƭŜǘƛƭƛǊΦ


