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ANNAUVDIB1 (Steam Pressure)

-qmﬁ{]ﬁﬂmﬂ@ﬁ1 (Temperature Pressure)
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100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400

100
120
134
144
152
159
165
170
175
180
184
188
192
195
198

419
506
562
605
671
641
697
721
743
763
782
799
815
830
845

2257
2201
2163
2133
2108
2086
2066
2048
2031
2015
2000
1986
1973
1960
1947

26176
2707
2725
2738
2749
2757
2763
2769
2774
2778
21782
2785
2788
2790
2792

1.673
0.881
0.603
0.461
0.374
0.315
0.272
0.24

0.215
0.194
0.177
0.163
0.151
0.141
0.132
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ENTHALPY in kJ/kg
Gauge Specific Volume
pressure Temp. Water Enthalpy of Steam Dry Sat.
bar C (hy evap'tion (hy (hy m*/kg

0 100 419 2257 2676 1.673

1 120 506 2201 2707 0.881

2 134 562 2163 2725 0.603

3 144 605 2133 2738 0.461

4 152 671 2108 2749 0.374

5 159 641 2086 2757 0.315

6 165 697 2066 2763 0.272

7 170 721 2048 2769 0.24




Pressure (bar)
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% Efficiency loss
Increase in metal temp °C

o PR | T B | |
1 0.250 0. soo 0.750

FIG.

Deposn lhickness mm

The ElTect of Scale on Bonler Efﬁcxency

0.127 mm. of scale Reduce heat transfer rate by 4.18”'%““

0.254 mm. of scale R"-e'd\'ié.e heat transfer rate by 8.15 %
S — —
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T'he three-pass principle ol the UNIVERSAL UL-S
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ammﬁiuamm (Blowdown Rate)
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v d
. oAIM3IUaANY = FxS
B-F
F = YSnaensazaavesriiley ( ppm)
" .
B = ifSmnamsaza1aNAveIn1snIuAY (ppm )
S = 9n51M5Han 1931 ( ke/hr)

TDS = Total Dissolved Solid (ﬂ%lﬂﬂ!ﬁ 1392 a18)
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- §20¢19 Boiler YA 5 T/hr A9IMIAIVAN TDS 131 3000 ppm
TDS voirilou 300 ppm fealuaa1vim 1y
F= 300 ppm
B= 3000 ppm
S= 5000 kg/hr

Blow down Rate = 300 x 5000 = 555.55

 ——

3000 - 300
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USEFUL ENERGY CONVERSIONS

1kg OF COAL  WILL PRODUCE APPROX . 8 kg OF STEAM

1 Itr OF OIL WILL PHODUCE APPROX 14 kg OF STEAM

1m® OF GAS  WILL PRODUCE APPROX 13 kg OF STEAM

1 gd OF GAS WILL PRODUCE APPROX 340 kg OF STEAM

1 mj OF GAS  WILL PRODUCE APPROX .34 kg OF STEAM
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Atmosphere Deaerator Tank

Oxygen is the enemy
and must be eliminated

*

10 20 30 40 50 60 70 80 90100
Water temperature °C
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Pressure Deaerator Tank
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Oxygen is the enemy
and must be eliminated
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Oxygen content ppm

10 20 30 40 50 60 70 80 90100
Water temperature *C
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Formation of 1kg of steam at

wbar g - feed water 10 °C

2000 kJ

740 KJ

— 22 kJ

Enthalpy of
Evaporation

Enthalpy of
Saturated Water

Formation of 1kg of steam at obar g -
feed water 70 ° C.
Requires 9.2% less fuel

Enthalpy of
Evaporation

2000 KJ
Enthalpy
of
Saturated
Steam
2,782Kj = 3
é_% 489 kJ
< 9
=0
c -] k
1] = 293 KJ
9]
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INT9IABINITANINIBH 500,000 k j/hr 21810111 NANNAY 7 bar

anusounavedletin = 2,047 k j/hr

dloriuia 100% 1900vh = 500,000 = 244.25 ke/hr
2,047
dlovimeia 95% 1901 = 500,000 = 257.11 kg/hr
2,047 x 0.95
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Flash Steam Tank

Flash Steam Outlet

CIEED)

Condensate Outlet
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Thermodynamic Steam Trap
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Ball Float Trap

for pressures up to 32 bar







Inverted Bucket Trap




How they work

Vent hole







Steam Trap Sizing Chart

1" FT14(DN25 HC)

1/ n
30000 174" and 2" FT14 (DN40 and 50

e
4 x Times Stall Load 20000 ] pgp

at = =

0.5 bar Differential Pressure 10000 P - al 7|

\

\

- -
\
AN
\

NIN

Condensat

1\
\

1000
800
600 ”z 0 1
500 |
400 —1— —

-
300 /1 /// 2=
200

¥
\
\

\
\

100

0.1 0203 05 081 152 3 5 81014
Differential Pressure (bar)



e 1BHP = 34.51b/hr Steam From & At 100 C
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Sterilizers
Using the near to steam capsule with a 5°C
temperature depression, the balanced pressure
thermostatic trap totally drains condensate
from the steam space and discharges air
rapidly reducing sterilisation times.






Stall Conditions

Product Temperature Input

ﬁ Heat Exchanger



Stall Conditions

Product Temperature Input

@ Heat Exchanger
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N1510A Stall Condition

Air Heater

Battery

15 meters
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Static Head
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Automatic Pump Trap
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Condensate Recovery Unit
with Vented Receiver




Flash Steam Tank

Flash Steam Outlet

CIEED)

Condensate Outlet



N599NUULYHINDY Flash Tank

=

-

Size Diam. Height Cond. | Heightto | Inlet & Flash | Max. Cond. | Max. Steam
Outlet Inlet | Steam Outlet Flow Flow
mm mm mm mm mm kag/h kag/h
150 150 1100* 40 282 65 900 225
200 200 1100* 40 290 100 2250 450
300 300 1150* 50 307 125 4500 900
380 380 1260* 50 330 150 9000 1400
460 1200 50 400 1751 12700 2050
500 1400 65 450 2001 15900 2400
600 1400 65 450 225t 20400 3500
760 1400 80 450 300t 34000 5600
920 1500 80 500 3501 50000 8200




JS11a4n151Da Flash Steam

—— —

 Enthalpy of saturated water at 7 bar=721.4 kJkg
 Enthalpy of saturated water at 0 bar=419.0 kJ/kg

* Surplus -302.4 kJ/kg
 Enthalpy of evaporation at 0 bar =2257 kJ/kg

* Proportion of flash steam = 302.4
2257

= 0.134 kg/kg of Condensate



Heat Recovery from Continuous Blow down

Deaerator
Head ¢
Condensate
% Steam Blow down ﬂ \ ﬂ
Hot Well
i
.. Boller Flash
— DI ot Vessel
et R Heat
. ‘ = Exchanger
T - !
\
X To
Drain

Feed Pump




NININHUD9 Pumping Tra

_ —
Return Main Pressure -
0.7 bar g A
Plant Pipe Length -
Reservoir
) 10 m
Filling Head - Lift
0.6 m
( \O/ ‘
6.9 bar g
Pum _
@ Operating
Pressure
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Boiler Control instruments

Capacitance FIvohe
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