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A study on the increment of Performance in operation

& maintenance of D type water tube boiler
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Summary

The heat efficiency was

performance test at a Foster wheeler D type water tube boiler.

1. The heat efficiency was
and it’s values 1.02 %.
2. Excess Air

it was 1.29 in air preheater by indirect method,

calculated by indirect

calculated by indirect method,

which was due to analysis of exhaust gas was

method and direct method respectively for

The results obtained were as follows ;
is more greater than direct method,

and

1.23 in economizer outlet,

3. The heat loss by moisture in fuel vil was 0.03%.

4. The maximum heat loss showed 6.46%, which was originated by hydrogen gas in fuel oil.
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Gss ; Superheater Steam Flow (k9 Steam/hr)

Gfw ; Economizer Inlet Feed Water Flow (kg

Water/hr
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S.D : steam drum W.D : water drum

D.C : downcomers E : economizer tube bank
S.H : superheater tube bank

W.W. T :water wall tubes

S.W.H: side wall header

G.T.B: generating tubes D.S.H : desuperheater
S.P.E : superheater protection exhaust valve
M.S : main steam stop valve A,S:auxiliary steam
S.P.S : superheater protection steam valve

B : burner

Fig. 1. Schematic diagram of arrangement
in D type boiler.
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Table 1. Fuel cil data and oil as fired ultimate analv.:is

Test No, & Lead Unit 2;}2;(15"9'1{3};\; Test No. & Lead Unit Zg%ﬁlk%ggt
Fuel Caia and oil as U.S Nav’s Analysed Net Calorific Value of Kcal/kg 100,73
fired ultimate analys. Value fuel as Weight
Carbon %WT 85.40 Viscosity (SSF at 122°F) sec 25
Hydrogen ” 11.38 Four Toint °C —26.1
Oxygen ” 0.82 Flash Foin: °C 118
Sulphur ” 1.22 (Closed Cup Test)

. Nitrogen ” 0.59 Specific Gravity of APL 16.9
Moisture ” 0.% Gil 60 F
Ash ” 0.09
Total ” 100

Red (3,1980), 2 L £4% 17.33ks3 323.8Kcal
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Table 2. Summary and calculation results.

. 16kg /hr
No Items Unit Btfiesat Tost
Flow 1 Primary Steam kg /hr 22,453
2 Desuperheated Steam ” 4,763
3 Feed Water ” 22,295
Pressure 4 Economizer Inlet kg/cm? § 35.2
5 Drum ” 32.5
6 Super Heater Outlet ” 30.6
Water Steam 7 Economizer Inlet °C 76.7
Temperature 8 Economizer Qutlet ” 132.2
9 Superheater QOutlet " 399
AIR Temperature 10 Ambient Air ” 20.0
il Air Heater Inlet ” 72.5
Gas Temperature 12 Leaving Economizer ” 190.5
13 Air Heater OQutlet ” 150.5
Fuel Gas 14 CO, %% Vol 13.20
Analysis 15 0, ” 4,16
(Economizer) 16 (0/0) ”" 0
Outlet 17 N, ” 82.64
18 Excess Air a 7 1.23
Fuel Gas 19 CQO, ” 13.10
Analysis 20 0, ” 4.97
(Air Heater Outlet) 21 cO ” 0
22 N, 4 81.93
23 Excess Air a v 1.23
Fuel Data and Oil as 24  Carbon % WT 85.4
Fircd Ultimate Analysis 25 Hydrogen ” 11.38
26 Oxygen ” 0.82
27 Nitrogen ¢ 0.59
28 Sulphur 7 1.22
29 Ash ” 0.09
30 Moisture ” c.5
31 Total ” 100
Fuel Data 32 Specific Gravity API 60l 16.9
33 Viscosity (S.S.F at 122°F) Sec 25
34 Lower Heating Value Kcal/kg 10,073
Heat Loss Efficiency 35  Heat Loss due to Dry Gas % 3.22
36  Heat Loss due to Moisture in F.O ” 0.03
37 Heat Loss due to Moisture from . 6. 46
Burning Hydrogen
Heat Loss 38 Unmeasured Losses (Including Loss % 0.10
due to Combustible in Refuse)
39  Heat Loss due to Radiation » 0.20
40  Total v 10.01
41 Boiler Efficiency ” 89.99
Fuel Oil Consumption 42 Fuel Fired kg/h 1,787
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Table 3. Results of Heat balance.

( I) Heat Output

No Test Load ’ Unit ’27,216(#B—1)| Note
1 Superheater Outlet Steam Pressure P, kg/cem? § 30.6
2 Superheater QOutlet Steam Temperature T, °C 399
3 Superheater Qutlet Steam Enthalpy iz kcal/xg 772
4 Superheater Outlet Steam Flow Gss kg /hr 22,453 Turbine Data Based
On Manometer
5 Gss X iz X 10% kcal/hr 173.33
6 Economizer Inlet Feed Water Pressure Pe kg /cm? 35,2
7 Economizer Inlet Feed Water Temperature Te °eC 76.7
8 Economizer Inlet Feed Water Enthalpy iy kcal/kg 75.95
9 Economizer Inlet Feed Water Flow Gfw kg /hr 22,295 Turbine Data Based
On Manometer
10 Gfw x 1, x 105 kcal/hr 16.93
11 Desuperheater Outlet Steam Pressure P, kg /cm? 28.2
12 Desuperheater Outlet Steam Temperature T, °C 265.6
13 Desuperheater Outlet Steam Enthalpy id; kcal/~g 693
14 Desuperheater Inlet Steam Pressure P, kg fiem? 30.6
15 Desuperheater Inlet Steam Temperature T, °C 395
16 Desuperheater Inlet Steam Enthalpy id, kcal/kg 772 Design Value
17 Desuperheater Outlet Steam Flow Gds kg /hr 4,763
18 Gds (id,—id2) X 10%kcal/hr 3.76
19 Boiler Feed Water Pump Qutltt Water Pressure Pw kg/em? g 35.2
20 Boiler Feed Water Pump Water Temperature Tw °C 76.7
21 Boiler Feed Water Pump Water Enthalpy iy’ kcal/kg 76.7
22 Boiler Drum Pressure Pd kg/em? ¢ 32.5
23 Boiler Drum Water Enthalpy ia’ kcal/kg 669.7
24 Heat Qutput % 10% kcal/kg 160. 16
(I ) Heat Input
No Test Load ' Unit 127,216(#B—l)l
25 0il Flow £/hr 1968
26 Specific Gravity of Oil (15/4°C) r 0.9529
27 Oil Temperature at Oil Heater Outlet T °C 65.6
28 Measurement factor for specific Gravity 0.953
29 Specific Gravity at T°C rT 0.9081
30 Fuel Fired B kg/hr 1,787
31 Net Calorific Value of Fuel Oil He kcal/kg 10,073
32 Heat Input (B-HZ2) 105 kcal/hr  180.01
Boiler Efficiency % 88.97

33
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