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(Calculation of Boiler Efficiency)
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Heat Input = Heat Output
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ANAINNSAUADILTALNAY LNINU

ATAITNSAULRY Steam + ATAANNSAUURY B/D — AMANNSAUURY FW

Eff.
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o1 kd iaLln (Burner) diminan (Nozzle)
AuuA Ef. 71 80 % (gegavinle 83%)

Ok ALK (Burner) im Atomizer Cap (Rotary)

fvum Eff. 7 85 % (gagavinla 88% luiinanaaaa
vinlm 93%)




/mngﬂﬁB /

A Variable Factor

1. auundUag FW

2. Steam Pressure ™2 Steam Temp., B/D temp.

3. Cycle of Concentration (N) "9 ATMNTWUBoiler LAz FW

4. Specific. Heat URILTALNAS
5. Data Correction Usunae FW, Usuntui@atngg, Boiler Stop

6. Boiler Eff.
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. USuw FW =P ldamann Flow Meter m3/D, m3/h

- 133104 B/D =P milaangms

C.O.C.(N)= FW(m®) = B/D (conc.)
B/D (m°) FW (conc.)
BD(m® = FW(m°
N




. ANLINT WA B/D, FW =P €A1 EC, TDS, CI’, M-Alk
* FW temp. =» aman Thermometer

¢ Steam temp. = A1UANATAINAUUDY Pressure Gauge
v = Y a 0
waqliliniey Steam Table aglatiluamuni °C

* B/D temp. = Steam temp.

.« A Enthalpy 4249 FW, B/D, Steam 9 WNeuann Steam Table




 Burner Type =>» Nozzle, Atomizer Cap (Rotary)

. Efficiency ™ fn1ua Bench Mark

80% A115UKIAR Nozzle
85% ANMTUNIAA Rotary

- Specific Heat ARIUINULAN




Fuel Oil

Remark
No.1 | No.2 [ No.3*| No.4 | No.5
Specific gravity Not more
. 0.985 | 0.990|0.995|0.995|0.996
at 15.6/15.6 “C than
Gross Heat of
Not less
Combustion | 10,0001 9,900 9,900 | 9,900 | 9,900 .
kcal/kg "
Gross Heat of
Not less
Combustion 9,850 | 9,801 19,850 (9,850 9,860 .
an
kcalll
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Boiler 16 /4N, BALNLULU nozzle 1HuNauLen C ilutdainag
Feed temp. ~60 °C Operate ¥ ~5 kg/cm?

11lm Steam Table

Absolute pressure = 6 kg/cm2 ,’ﬂqm‘ngﬁ = 158.08 °C
U 25 W.e. 46 FW = 137 m3 A1 EC = 2,150 uS/cm
Fuel = 9,390 lit

B/D 9mA1 EC = 11,860 uS/cm




N5 AU

C.O.C(N) =11,860=55
2,150

1N B/D =FW /N

AR % B/D =100/55 =18.13%

.B/D = 181.3 lit/m> of FW

.. Steam =1,000 - 181.3

= 818.7 lit/m>of FW

4




a1NN15LLm Steam Table azla

«Enthalpy of 6 kg/cm? Saturated water... H.,, = 159.25 kcal/kg

BW

«Enthalpy of 6 kg/cm? Saturated steam... Hy =658.1 kcal/kg
+Enthalpy of 60 °C Feed water............... H = 59.94 kcall/kg

*Gross heat of combustion of fuel oil........ Ff = 9,850 kcal/lit

.. Total heat = (658.1 x 818.7) + (159.25 x 181.3) — (59.94 x 1,000)

= 507,718.5 kcal/ton of FW ............. theoretical

UN1ELUGR - Operate 5 kg/cm®

- Absolute pressure 6 kg/cm?




AU Boiler

TaenNUm L Boiler NUSZANENIN 80%

.. Total heat require = 507,718.5
0.80

= 634,648 kcal/ton of FW

... Fuel rate = 634,648 = 64.48 lit/ton of FW
9,850

64.43 = 78.7 lit/ton of steam
1-0.1813




ANUBNAURILTINUIUN 25 W.8. 2546

/Fuel rate = 9,390 = 68.54 lit/ton of FW \

137

= 68.50 = 83.72 lit/ton of steam

1-0.1813

@’Steam = (137 x 0.8187) = 112.16 ton/D

/




AAUANLAYLAD Bench Mark 91 80% 91 Boiler AW LA

pa FW 1 ton = 68.54 — 64.48
. Panauisiumn = 4.06 it
19U FW =137 m®*/D
. A9usnerasinuLe A Standard 1 94 = 556 it

NMMUUAUINULATIARASTAZ 8 U

/

SOl NRUINUARAE = 4,448 U

11 (300 7%) = 1,334,400 LN




* L UR9AINNITAILANANINY Boiler €913
WNIEAN Bualuan1s Lt uasiINnIRAunIn

Az HN15a14 Boiler

< olgun FW ansnaniaqiiu vinlulanis
Boiler Standard 159974a=A8498N15 B/D N1NTUU

1N Boiler Standard NMuAAT EC = 5,000 pyS/cm



C.O.C(N) =5,000=23
2,150

.84 B/D = 43%
= 430 lit/m°> of FW

. 1A Steam = 1,000 — 430

= 570 lit/m>of FW

.. Total heat = (658.1 x 570) + (159.25 x 430) — (59.94 x 1,000)

= 383,654.5 kcal/ton of FW




N1/ Boiler Eff. 80%

.". Total heat require = 479,568 kcal/ton of FW
... Fuel rate = 48.69 lit/ton of FW
= 48.69 = 85.4 lit/ton of steam
1-0.43

D1AA4N1S Steam WNLAN 112.16 ton ldu1w 9,580 lit

b4 1
(- 74 o\

S TN NULANTYR 9,580 — 9.290 = 190 lit/D




91 Boiler Eff. (AN = 75.2% (s1953A14 Boiler)

.". Total heat require = 510,179 kcal/ton of FW
... Fuel rate = 51.79 lit/ton of FW
= 51.79 = 90.9 lit/ton of steam
1-043

D1AB9IN1S Steam NILAN 112.16 ton LbEUNINW 10,192 lit

S U s LN NaY = 802 lit/D




v U 3) (~ g/ a\ o
o lguidssitluvnaulenisni FW

A1 EC aadu1dszdn = 291 pS/icm

C.O.C(N) =5,000=17.8
291

.49 B/D = 5.82%

= 58.2 lit/m> of FW

.. 1A Steam = 1,000 — 58.2

= 941.8 litm3of FW 7




.. Total heat = (658.1 x 941.8) + (159.25 x 58.2) — (59.94 x 1,000)

= 569,127 kcal/ton of FW

4 Boiler Eff. (WILAN = 75.2% (8141318149 Boiler)

". Total heat require

. Fuel rate

= 756,818 kcal/ton of FW

= 76.8 lit/ton of FW

= 76.8 = 81.6 lit/ton of steam
1 -0.0582




ARINIS Steam tNILAN 112.16 ton MEUINY 9,150 lit
Ll uanag = 240 lit/D
UNNULAT 8 U/ans Uszusmle = 1,920 un/au

ﬁmumﬁﬂﬂﬁzﬂﬁﬁqﬂaﬁhtﬁumnﬁﬁmma AU.N. A2 10 U

1€ FW 2uaz 112.16 =119 m°
0.9418
Coaziszuginieaula 1,920 — 1,190 = 730 LN/

11 (300 7%) = 219,000 U




21874 Boiler kazAuANllARIN Boiler Standard

|94 Boiler Eff = 80%
.". Total heat require = 711,409 kcal
... Fuel rate = 72.2 lit/ton of FW

= 72.2 = 76.69 lit/ton of steam
1 -0.0582

Q/

Steam 112.16 lduNu = 8,601 lit
CUszugninnula = 789 lit/D

wnAuUdszlAMANTY aziszusineula 1,536,600 U/l
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1.5 m’

0.6 m°

0.6 m°




¥ Tsea1uaz1aZan Boiler 1assatasatinqnluy
WafFaudiauny Standard azlauiaalilan
Argazdsuilgsazlsmnaliliing

* AN Boiler Quality » Return Condensate

- AN Excess Air . °l% Condensate NN

AUUNAN FW
« Cleaning Fire Side

* ANLAS
» Cleaning Water Side
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LHAAIUAN Excess Air + Cleaning Fire Side

6V (1 Qv v Y . .
(wequ) nazaAndeyuIAznsuAU Fire Side > 4
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1. Tsaaulisananw Boiler 1asm9La9agiNan by
159714 Steam Juazinls 13591 Steam 1 AU
duirduinnnans

1 [~ 1
2. 1599714131591 Standard A3saziilwnile

3. T999udamtuNNNIsLEun, Yy walaiNng
Evaluate 1BaN®
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\Hamuane Eff. Tasnd1A1 Bench Mark (Standard) Msala



> M Stack Temperature lAgIASIAFALI

4
Q v =

- LASBYINAIUNNANAIRNARIUSA LY Probe Aaq

WUENIAANINANLARY
- AN1SNIANNEZA1A Probe LA LN LANILNZ1F L]

- Stack Temperature A9SNINNINAUUNNUDY Steam
agl 20 — 40 °C 2NINNIMULARINAAZNFY (fire Side,
Water Side)




> m Combustion Eff. N1969 %UaY O, Excess (Excess Air),
%CO,, C + CO (Ui lunlaivium) lnaaanua
Az TurnuzAINAaNLAUN High Speed Waz Low Speed

> 9 Scale

- AU Fire Side AFAFALLIAINNFLEG Tube Usuw

1 = (] v
Hudueanaziny e

c o <
NI1gLLeN Tube AATLLENAULUAULUBALAN
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- A1 Water Side QN@%Lﬂ%"]%ﬁﬁ’] MFAIAAAULINN

N15814 Boiler




> ALASIASILAZIAAUDY Boiler

> m Operating Condition L Boiler 7 ton/n WA Operate 7
1 — 3 ton/h
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Fuel Consumption

Eff.
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Fuel Consumption
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A5 Plot Curve l¥AASLUSALNITRIY AzLilu
Eff. 12A"
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