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General layout
Note: Water supply to cold water
make-up tank not shown.
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Table of parts
<] (closed) —
Part no. Description Type
N :’) @ 1. Flash vessel FV
o < 4" dial 0.4 bar g C/W
— 1 2. Pressure gauge '’ syphon andgcock
A :’) @ o 3. Safety valve SV615
o \Y4 4, Vacuum breaker VB14
i el 5. Steam distributor SD
Optional * Residual blowdown to 6 Flash | drai | Monnier
drain valve grade or receiver. . ash vessel drain valve (non-venting) ball valve
(closed) Note: Swan neck to
prevent the primary side 7. Float trap FT14-4.5
gf the hteat exchanger 8. Recirculating pump RP (240 V)
rying out. -
9. Tank isolating valves Monnier

Fig. 1

(non-venting) ball valve

Fig 12 SG iron or

10. Pump strainer Fig 13 cast iron
1. Plate heat exchanger Type M3 or M6
12. Thermostat Type HTS3

Note: Item 5 can be replaced with a flash condensing head
(if present) as shown in the diagram above.
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Safety information
Your attention is drawn to Safety Information sheet IM-GCM-10 as well as to any national or regional regulations concerning boiler blowdown.
In the UK guidance is given in HSE Guidance Note PM60.

General information

This information describes the Spirax Sarco heat recovery system which is designed to recover the heat in discharged boiler water from
automatic TDS control systems, and a proportion of this water in the form of flash steam. The heat recovery system must only be used to
recover heat from the TDS blowdown. There will be another blowdown point on the bottom of the boiler used for the intermittent removal of
precipitates. This should be kept entirely separate from the heat recovery system. Refer to separate literature for system selection details.
This equipment is designed to save energy. All pipework and the flash vessel should be lagged.

Installation

Flash vessel

As water passes through the blowdown valve it is reduced in pressure. Flash steam is formed and the pipework downstream of the valve will
contain a mixture of steam and blowdown water travelling at high velocity. If the pipeline to the flash vessel is too small in diameter the result
may be erosion of the pipework with turbulence and carryover as it enters the flash vessel.

The best arrangement is to increase the size of the pipework after the blowdown valve:

- Install the flash vessel at a high level adjacent but not bolted to the feedtank.

- Fit the pressure gauge set, safety valve and vacuum breaker as shown in Figure 2.

- Pipework from the flash vessel to the feedtank should match the vessel’s vent size.

The safety valve should always be fitted with the centreline of the spring housing vertically above the valve.

- The discharge pipework must be installed so that undue stresses are not imposed upon the safety valve that could cause distortion and
leakage.

Discharge pipework should be as short and straight as possible and discharge where it can not cause damage or injury to property or persons.
Discharge pipework must not be smaller in diameter than the valve outlet. Where it is necessary to install discharge pipework over a long
distance lowering of the performance and possible chatter can be avoided by fitting larger diameter pipe.

- There must be no shut-off device on the inlet or outlet of the safety valve.
- The size of pipework to drain should match the flash vessel drain connection size.

The vacuum breaker must be installed in a vertical position above the flash vessel in the flash steam line to prevent a vacuum forming when
the blowdown valve shuts off.

Vacuum breaker

Flash steam
to feedtank

Safety valve fitted
Pressure gauge, on a full bore
gauge coc?k ¢ swept bend.
and Discharge piped
'U' syphon to a safe area.
Auto TDS
|:| 3 <:| blowdown
inlet
O ol 1o
<
@ _ Drainvalve
Residual blowdown piped to open drain
to drain Fig. 3 Example showing two float traps in parallel when
Fig. 2 Flash vessel capacity demands
Float trap

The build up of water in the flash vessel must be avoided so a float trap with continuous drainage of condensate at saturation temperature is
essential. The trap must be fitted so that the float arm rises and falls vertically with the direction of flow as indicated on the body. Where capacity
demands two float traps should be fitted in parallel (see Figure 3). The flowrate of residual blowdown through the trap is dependent on the head
of water above it. For the full rated capacity of the system the trap should be positioned at least 2 m below the flash vessel as shown in Figure 3.
It is usually most convenient to fit the trap at a low level for easy access immediately above the heat exchanger. No more than 1 m of horizontal
pipework should be used between the flash vessel and the float trap inlet to prevent the float trap from becoming steam locked.
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Heat exchanger (see Figure 4)

All piping to and from the plate heat exchanger and shut-off valves should match the connection size of the exchanger. Pipes should be fitted
so that any thermal expansion does not affect the plate heat exchanger or the fittings. This may be accomplished inherently within the piping
or by flexible connections. Valves and piping are to be mounted without tension on the heat exchanger connections.

We recommend that the residual blowdown being discharged to drain is visible to provide a means of checking that the system is operating
correctly. Use a swan neck to ensure the primary side of the heat exchanger is always full of water. This prevents problems caused by sludge,
and damage to gaskets.

o i

Heated water <_O O Residual blowdown
outlet to tank inlet from flash vessel

O Q

Cold water inlet __@ @__, Residual blowdown
from tank O Q out to drain

oL

Fig. 4 Heat exchanger - Piping Fig. 5 Pump installation

W 2.5 m (min.)

Pump

The pump should be situated in a vertical pipe pumping upwards as shown in Figure 5. This position ensures that the pump shaft is horizontal

which reduces the thrust bearing load and ensures positive air purging from both the rotor chamber and impeller housing. Where pumps

can only be installed in horizontal pipework, it is imperative that the pump shaft is horizontal, or slightly higher at the vent plug end. The shaft

must not fall below the horizontal plane, even by a few degrees, as this causes premature wear of the top bearing and shaft. Pumps are not

to be installed with the shaft in the vertical plane, as this may lead to dry running of the top bearing, noise and possible pump failure. Try to

position the pump motor away from hot surfaces and allow access to the switch on the terminal box. Ensure that the pump is not stressed

by the pipework and that the pipework is properly supported either side of the pump. If necessary use proprietary mounting brackets. Pipework

downstream of the pump is to match the outlet connection of the pump including the isolating valve.

Arrows on the pump base indicate the water flow direction through the pump. When connecting the pump to pipework, the gasket and union

nut should be assembled dry:

- Itis not necessary to use any sealants.

- Ensure that the gasket is positioned correctly and tighten the union nut firmly. Do not over tighten and take care not to displace or distort
the gasket.

= The pump should not be subjected to extremes of temperature. Do not attempt to start the pump until the system has been filled with water
and both the pump and system have been vented. To avoid any possible sediment do not fit the pump in the lowest part of the system and
position the take off point from the cold treated water storage tank above the base of the tank.

- The return line should be below the lowest water level in the storage tank.

= The minimum inlet pressure to avoid cavitation of the pump is equivalent to 2.5 m head of water. It is recommended therefore that the
pump is installed at least 2.5 m below the lowest water level of the cold treated water storage tank as shown in Figure 5.

Thermostat

The HTS3 thermostat should be installed on the pipework leading from the flash vessel drain to the heat exchanger inlet, near to the heat
exchanger, allowing easy access to the setting arrow. The base of the HTS3 should be held in good contact with the metal of the pipe
removing insulation as required. The plastic covered spring fixing cable should be cut to an unstretched length slightly less than the
circumference of the pipe and the hook and eyelet screwed into the ends. Stretch the cable round the pipe and position it in the groove
across the front of the HTS3. Engage the hook and eyelet.

Electrical connection

Pump

Contactor overload protection is not required for these pumps. A

3 amp fuse must be fitted in conjunction with a proprietary switch Blue

capable of disconnecting the electricity supply to the motor: Green / Yellow

- The cable size to be used is 3-core, 0.75 mm?2.

- The cable should be capable of withstanding a minimum
temperature of 80°C.

- Remove the terminal box screw and cover.

- Thread the cable through the gland and connect as indicated in
the wiring diagram.

- Tighten the cable gland to ensure that the cable is gripped securely.

- Replace the terminal box cover and fasten securely.

WARNING : This pump must be earthed.

-0
[mO
[1zO0
[ |

HTS3
Run sufficient 3-core electrical connecting cable to reach the HTS3 Thermostat \\:
installation position without being under tension. HTS3
- Remove the HTS3 cover by undoing the central retaining screw
and connect the cable as shown in Figure 6, HTS3 Wiring diagram.
- Replace and secure the cover. Pump
- The HTS3 is double insulated and no earth connection is required.
WARNING : Disconnect ~~ins supply before removing the cover. Fig. 6 HTS3 Wiring diagram - When hot 2 and C make contact
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Commissioning

General
Following the installation and wiring of the blowdown heat recovery system and prior to refilling the cold treated water storage tank as required
all isolating valves should be closed.

- Ensure that the auto TDS system is isolated from the flash vessel until commissioning of the recovery system is complete.
- Turn the dial of the HTS3 clockwise to read an arbitrary figure and ensure that the voltage supply to the pump is off.
= Never run the pump whilst the system is dry or before the pump has been vented.

Heat exchanger Pack
Confirm that the plate pack length is correct, see the table below: length
Heat exchanger Plate pack length )
type (mm)
M3-8 23 0O
M3-10 29
M3-21 61 O@ @O I
M3-31 90 _l}lrc]zteé ais onl
is drawing is only a
me-12 30 © © representation of a
M6-15 38 heat exchanger.
M6-19 48 o(© Ok [
M6-21 53
M6-25 63
M6-33 83 o il
- Fig. 7 —

Gradually open the isolating valve leading from the cold treated water storage tank to the heat exchanger inlet. Static pressure must be
increased slowly to spare the gaskets any undue stress. Open the isolating valve downstream of the pump. Open the isolating valve on the
remaining heat exchanger inlet.

Pump / HTS3

Close the isolating valves either side of the pump i.e. on the pump outlet and on the heat exchanger inlet:

- Slacken the vent plug and remove carefully. Normally the amount of water escaping will be minimal. Take care that water does not enter
the terminal box.

- Insert a small screwdriver into the slot in the shaft end and rotate several times to ensure that the shaft is free to move.

- Replace the vent plug but do not tighten.

- Open the isolating valves either side of the pump as previously described. Switch on the power supply to the system. Using a screwdriver
turn the setting arrow of the HTS3 fully anti-clockwise. The setting marks outside the temperature scale provide a positive on and off position.
Only when fully anti-clockwise should the pump come on.

- When any remaining air has escaped and water only is present tighten the vent plug.

- The pump may be noisy when first switched on due to air remaining in the chamber this should cease after a few minutes running. If noise
persists then re-vent.

- Position the HTS3 setting arrow to the desired temperature for switching. 65°C is recommended as a typical setting on this application but if
this is not exactly suitable it may be adjusted later. The requirement being that the pump should run whenever there is any useful heat to recover.

WARNING : Do not start the pump until the system has been filled with water and both the pump and system have been vented in

accordance with the above instructions.

TDS system

For commissioning of auto TDS systems refer to separate literature. Open up the TDS blowdown to the flash vessel. By blowing down through
the auto-TDS system check the operation of the blowdown heat recovery system and adjust the HTS3 switching temperature if required. Observe
in particular the operating pressure of the flash vessel that should not exceed 0.5 bar g under normal conditions and that the heat exchanger
is working correctly. The temperature of the residual blowdown flowing to drain will be below 40°C in most cases but this depends
on the temperature of the water in the cold treated water tank.

Operation

Boiler water at saturation temperature is blown down from the boiler through a valve to the flash vessel. A percentage of this blowdown water
will flash to steam as its pressure is reduced typically to 0.2 bar g. The flash steam is allowed to separate in the flash vessel and is then
directly introduced into the feedtank through a steam distributor. This increases the temperature within the feedtank thus reducing heating
requirements and driving off corrosion-causing dissolved oxygen. Also reduced is the quantity of expensive treated water required to replenish
the feedtank. Residual blowdown from the flash vessel flows through a float trap to the heat exchanger where its heat content is used to
raise the temperature of water from the cold, treated water storage tank. The circulating pump is thermostatically controlled to ensure that
it only runs when the system receives blowdown and there is useful heat to be recovered.

Maintenance

Daily
There are no specific checks to be carried out daily on this system.

Weekly

Take a boiler water sample and check the TDS. Adjust the blowdown controller accordingly. Observe the system under operating conditions
for any system faults. Open the flash vessel drain valve whilst there is flow from the TDS system and check that the vessel drain is clear.
Operate the isolating valves throughout the system to ensure that they do not seize. Check that the residual blowdown discharge rate
increases as the blowdown valve opens. When the valve closes check that the residual blowdown discharged to drain eventually stops.

Annually

Examine the blowdown valve for any damage and replace parts as required. Normally it is not necessary to open a heat exchanger until it
is so dirty that its function is impaired. When required open the heat exchanger according to the manufacturers dismantling instructions and
clean each plate separately. Cleaning with the plates in the frame is recommended. Clean the plates using a water jet not an abrasive brush.
If removed the exchanger plates must be numbered to ensure that they are assembled correctly after cleaning. Inspect the float trap on the
flash vessel drain and clear out any deposits checking for any wear of the internals and free movement in all components. Re-commission
the system. For the maintenance instructions of TDS systems refer to separate literature.

Boiler Blowdown Heat Recovery Systems -
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Description Materials
The M3 and M6 plate heat exchangers have been specifically No. Part Material
selected for residual blowdown applications, having all wetted 1 Pl Stainl 316
parts in 316 grade stainless steel. They are generally used as part ates tainless steel (316)
of the Spirax Sarco boiler blowdown heat recovery system. 2 Gasketing EPDM
Principal features: 3 Frame Mild steel
= Easily dismantled for cleaning without need for removing pipework. 4 Connections Stainless steel (316)

Clip-on EPDM gaskets.

= All wetted parts in 316 stainless steel.
= ALFA-LAVAL designed heat exchanger.
High heat transfer efficiency.

Sizes and pipe connections

Screwed 1%" BSP (BS 21 male), 2" ISO R threads.

Note: Heat exchangers can be supplied with flange connections to
special order.

Pressure/temperature limits
Note: The M3 and M6 heat exchangers comply with PED and are
SEP products, except M6-33 which is a Category 1 product.

Maximum temperature 140°C
Maximum working pressure 10 bar g @ 140°C
Designed for a maximum cold hydraulic test pressure of 13 bar g
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Dimensions/weights (approximate) in mm and kg

Number Weight
Size A B C D E F G L of Empty Full
plates of water
M3-8 480 180 357 60 62 1" 60 300 8 31 32
M3-10 480 180 357 60 62 1" 60 300 10 31 32
M3-21 480 180 357 60 62 1" 60 300 21 34 35
M3-31 480 180 357 60 62 1" 60 300 31 37 40
M6-12 920 320 640 140 140 2" 60 585 12 94 97
M6-15 920 320 640 140 140 2" 60 585 15 96 100
M6-19 920 320 640 140 140 2" 60 585 19 99 104
M6-21 920 320 640 140 140 2" 60 585 21 100 106
M6-25 920 320 640 140 140 2" 60 585 25 103 110
M6-33 920 320 640 140 140 2" 60 585 33 111 120
«——L Sizing
When the heat exchanger is used as part of the Spirax Sarco boiler
—> |G| blowdown heat recovery system - refer to the appropriate literature.
Otherwise:
_i i_ _3 Plate heat exchanger Maximum blowdown capacity
A F i [1] - Type (kg/h)
h B M3-8 648
M3-10 860
@] 0 5| B M3-21 1450
A M3-31 2160
¢ M6-12 2750
O O = B— M6-15 4900
M6-19 5915
- - M6-21 7110
083 829 ¢ g =
@@ Ej — | [TT] | M6-25 8040
Y @] E | | (. L
L LT & T M6-33 11000

Safety information, installation and maintenance
This document does not contain enough information to install the product/system safely. For full details see the Installation and Maintenance
Instructions supplied with the product.

Installation notes:

The preferred method of installation is to bolt the heat exchanger rigidly to the floor, in a vertical position. We recommend the use of a
swan neck on the primary outlet (S2) to ensure the heat exchanger does not dry out - this can otherwise cause problems with debris and
can damage the gaskets.

Maintenance note:

An annual inspection is recommended to check for leaking gaskets and the build up of scale and sludge.

Spare parts

Spare plates with integral gaskets are available from Spirax Sarco.

How to order

Example: 1 off M6-23 plate heat exchanger having 2" screwed ISO R connections.

TI-P404-01 AB Issue 6

M3 and M6 Plate Heat Exchangers for Residual Blowdown
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FV
Flash Vessel

Description

The Spirax Sarco FV flash vessel is designed and constructed to ASME VIII
DIV 1 2004 + ADDO06. The design is free-draining which is essential in boiler
blowdown applications.

Applications

These vessels are particularly suited to boiler blowdown heat recovery systems
where efficient separation of the flash steam from the blowdown is essential
to prevent contamination of the boiler feedtank and/or heat transfer surfaces.
Spirax Sarco flash vessels are equally suited to condensate flash steam
applications.

Principal features:

= Designed and constructed in compliance with the European Pressure
Equipment Regulations 2014/68/EU.

= Low separation velocity to produce drier steam.

= Free-draining.

spiraXarco

Sizes and pipe connections

Connections available as standard:

Screwed connections to BS 21 taper.

Flanged connections to EN 1092 PN16.

Note: Vessels are available flanged to ASME B16.5 Class 150 or 300, or
screwed NPT.

Model FV15 and FV18 shown

Limiting conditions

Maximum design conditions (body) are 14 bar g @ 198 °C (saturation temperature of steam).

Minimum design (operating) temperature -10 °C

Cold hydraulic test pressure in accordance with European Pressure Equipment Directive 2014/68/EU.

Note : Maximum design Pressure and Temperature can be further limited, lower than that stated on the nameplate depending on the
chosen flange rating of the system.

PN16 13.3barg @ 198 °C

Class A150 13.8 barg @ 198 °C

Note: These vessels will withstand full vacuum conditions.

First for Steam Solutions Page 1 of4
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Flash steam outlet

Model
FV15 and FV18 shown

Condensate/residual blowdown outlet

Servicio de

Materials

No. Part Material

1 Shell cylinder ASTM A106B C. Max. 0.25%
2 End cap ASTM A234 WPB C. Max. 0.25%
3 Nozzle - Half coupling ASTM A105N C. Max. 0.25%
4 Nozzle - Full coupling ASTM A105N C. Max. 0.25%
5 Nozzle - Flange ASTM A516-70 C. Max. 0.25%
6 Nozzle - Pipe ASTM A106B C. Max. 0.25%
7 Blanking plug ASTM A105N C. Max. 0.25%
8 Wrapper plate ASTM A516-60 C. Max. 0.25%
9 Name-plate bracket BS EN 10028-2 P265GH C. Max. 0.25%
10 Support foot/gusset BS EN 10025 S275

Page 2 of 4 spiray(sarco TI-P404-03 EMM Issue 11
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How to size
Use the chart below to select the appropriate flash vessel. It is necessary to know the pressure on the steam traps or boiler pressure
in the case of blowdown heat recovery, the flash steam pressure (desired or existing), and the condensate or blowdown flowrate.

Example 1: (solid lines)
A boiler plant operating at 12 bar g has a TDS control blowdown flowrate of 2 500 kg/h (3 boilers at 833 kg/h each). The flash steam
from the blowdown is to be added to the low pressure steam system operating at 1 bar g.

1.

2
3.
4

From boiler pressure move horizontally to flash steam pressure - A
Drop vertically to blowdown flowrate in kg/h - B
Follow curve to right-hand scale and across to same flash pressure - C

Move upwards to flash vessel size. Select flash vessel - in this case an FV8 is required.

Example 2: (dotted lines)
A plant operating on steam at 11 bar g condenses 4 000 kg/h of steam. Flash is to be recovered at 0.5 bar g.

1. From pressure on steam traps move horizontally to flash steam pressure - A1
2. Drop vertically to condensate flowrate in kg/h - B1
3. Follow curve to right hand scale and across to same flash pressure - C1
4. Move upwards to flash vessel size. Select flash vessel - in this case an FV12 is required.
Flash steam pressure bar g
o 76° 43 2 1
= 2
g AV
7 17777 171 fos
o2 /1] [ [ [joe
58 1 177 17171 77]
23 J1 7V T 7] o
£5 ., 171717/
£s ISV
c: T T 77 AN/ ——— Example 1
;f 10 / ,/' /' 7 '5A1 ----- Example 2
s AT T
se VLT T ] 1/H
a @ // /'/// /': Flash vessel size
) MVAVAVS.AV/ /AT NOAYNA W R
N vy it XN N\ %
S 4 y A, 1 |
9 02 4 6 8 10 121416 18 20% . .
: ' Lo &
. -0.2 =
L / »
250 — 0.5 =~
£ 300 L 7o
2 400 | ' NN s 3
@ 500 | T | A /120 =
£ i 20,
3 i M ] e var. s i W
< 1000 awas —h A A5 ©
c V ¥y ¥ L~ e / Y Y /A o
s AN A AP/ 4977
NN/ 0725 me RRRRRNY 51/
s SN A o g V218724774
5 sonl /1772 ] 77777
2 Wi/ o/ | | _—1 NN/ 74
S Hpp e
<§10 000|777 //’/ /":’: —— //':'/ //" = ;";
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FV6 FV8 and FV12 FV15 and FV18
Dimensions/weights (approximate) in ins, mm and kg Installation

The vessel should be mounted with the flash steam outlet at the

FV6 FV8 FV12 FV15 FV18 top, and connected as indicated below. Each vessel incorporates
a %" screwed boss for a pressure gauge. For drainage, it is
A 168 219 324 406 457 recommended that a float trap is fitted. A safety valve connection
B 104 210 262 303 329 is provided on the vessel. It should not be assumed that the safety
valve will be the same size as the connection. Safety valve sizing
C 370 413 418 390 514 and selection should be in accordance with National and Local
Regulations.
D 620 663 668 640 764
Flash steam outlet
E 1225 1391 1400 1275 1521
F 230 281 411 492 544
G 2" DN80 DN100 DN150 DN150
H 2" 2" 2" DN80 DN80
J 2" DN80 DN100 DN150 DN150
Pressure
K 3gn 3gn 3gn 3gn CYAT Safety \_/,— gauge
valve 4@ connection
L A 1" 1%" 1%" 2" connection @_ .
— Inspection
M 2" 2" 2" 2" 2" cover
Weight 45 76 130 150 193

S

Installation
supports
Inspection
How to order cover
Example: 1 off Spirax Sarco FV6 flash vessel having screwed
BSP connections. The unit is to be constructed to ASME VIII DIV Model FV15 and
12004 + ADDOG6. FV18 shown
Condensate/ residual blowdown outlet
Page 4 of 4 i T1-P404-03 EMM Issue 11
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Sizing a Flash Vessel
on up to Three Trap Pressures

Note: The full table for flash vessel sizing is shown overleaf.

Example:
The example below considers condensate from three steam systems at different pressures, 20 bar g, 10 bar g and 6 bar g, discharging into
a flash vessel designed to operate at 2 bar g.

The condensate loads are 1000 kg/h, 2000 kg/h and 4000 kg/h respectively.

By consulting the table and entering the relevant data into the boxes below, the total amount of flash steam can be calculated in kg/h. “
This is multiplied by the 'LP factor' according to the flash vessel pressure to give total volume flow in m3/h.

Five 'Velocity factors' are shown: 67, 138, 243, 385, 560 each of which relate to a 3 m/s take-off velocity for flash vessels FV6, FV8,
FV12, FV15, and FV18 respectively. By dividing the 'Total volume' by each of the 'Velocity factors', five take-off velocities are obtained.

Choose the smallest flash vessel with a take-off velocity of less than 3 m/s.

The example shows an FV8 being the smallest flash vessel with a take-off velocity of 2.7 m/s.

Trap Flash pressure bar g

pressure o |os | 1 |15 | 2 | 25| 3 | 4 | 5 | 6 | 7| 8| 9 |0
bar g % flash

25 245 | 226 | 212 | 200 | 189 | 180 | 172 | 157 | 144 | 133 | 122 | 11.3 | 104 | 95
24 241 | 222 | 207 | 195 | 185 | 176 | 16.7 | 153 | 140 | 128 | 118 | 108 | 99 | 9.0
23 236 | 217 | 203 | 194 | 180 | 17.1 | 163 | 148 | 135 | 123 | 113 | 103 | 94 | 85
22 232 | 213 | 198 | 186 | 17.6 | 166 | 158 | 143 | 130 | 118 | 108 | 98 | 89 | 80
21 227 | 208 | 193 | 184 | 171 | 161 | 153 | 13.8 | 125 | 113 | 103 | 93 | 84 | 75
20 222 | 203 | 188 | 176 | 16.6 | 156 | 148 | 133 | 120 | 108 | 97 | 87 | 78 | 69
19 217 | 198 | 183 | 171 | 160 | 151 | 142 | 127 | 114 | 102 | 92 | 82 | 72 | 64
18 212 | 193 | 17.8 | 166 | 155 | 145 | 137 | 122 | 108 | 97 | 86 | 76 | 67 | 58
17 206 | 187 | 172 | 160 | 149 | 140 | 131 | 116 | 103 | 91 | 80 | 70 | 61 | 52
16 201 | 182 | 167 | 154 | 143 | 134 | 125 | 110 | 97 | 85 | 74 | 64 | 54 | 45
15 195 | 176 | 161 | 148 | 137 | 128 | 119 | 104 | 90 | 7.8 | 67 | 57 | 48 | 39
14 189 | 169 | 154 | 142 | 131 | 124 | 112 | 97 | 84 | 71 | 60 | 50 | 41 | 32
13 182 | 163 | 14.8 | 135 | 124 | 114 | 106 | 90 | 76 | 64 | 53 | 43 | 33 | 24
12 175 | 156 | 141 | 128 | 117 | 107 | 98 | 83 | 69 | 57 | 46 | 35 | 26 | 17
11 16.8 | 148 | 133 | 120 | 109 | 100 | 91 | 75 | 64 | 49 | 38 | 27 | 18 | 09
10 16.1 | 1441 | 125 | 113 | 104 | 92 | 83 | 67 | 53 | 41 | 29 | 19 | 09 | -
9 152 | 132 | 1.7 | 104 | 93 | 83 | 74 | 58 | 44 | 32 | 20 | 10 | - ;
8 144 | 123 | 108 | 95 | 84 | 74 | 65 | 49 | 35 | 22 | 11 . : :
7 134 | 114 | 98 | 85 | 74 | 64 | 54 | 38 | 24 | 12 | - - - -
6 123 | 103 | 87 | 74 | 63 | 52 | 43 | 27 | 13 | - ; - - -
5 12 | 91 | 75 | 62 | 50 | 40 | 31 | 14 | - . : : - -
4 98 | 77 | 61 | 48 | 36 | 26 | 17 | - - - - - - -
3 83 | 62 | 45| 32| 20 | 09 | - - - ; - - : ;
2 63 | 42 | 26 | 12 | - : - - : : : - : :
1 38 | 17 | - - . : : - - : : - - :

| LP Factor = [1.673 [1.149 [0.881 [0.714 [0.603 |0.522 [0.461 |0.374 [0.315 [0.272 [0.240 [0.215 [0.194 [0.177 |

Trap pressure Flash pressure % Flash Condensate load Mass flash

20 bar g | 2barg | 16.6% | X 1000 kg/h 166 kg/h
Total flash steam
10 bar g | 2 barg | 10.1% | X 2000 kg/h 202 kg/h 620 kg/h

| 2barg | e3% | x 4000 kg/h = 252kg/h
Velocity factor * Velocity Chooseon<3m/s
67 = 5.6 m/s FVé6
Total
flash steam LP factor Total volume 138 = 2.7mls — FVv8 /
| 620kg/n | x | oe03 | = | szamn | ¢ 243 = 16mis FV12
385 = 1.0m/s FV15
560 = 0.7m/s
* Note: Size on a tak~ ff velocity of 3 m /s or less. Fv18
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Sizing a Flash Vessel on up to Three Trap Pressures

Trap Flash pressure bar g
pressure o | o5 | 1 | 15| 2 | 25| 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
bar g % flash
40 29.9 28.1 26.8 25.6 246 23.7 22.9 215 20.3 19.2 18.2 17.3 16.5 15.6
39 29.6 27.8 26.4 253 243 23.4 22.6 21.2 20.0 18.9 17.9 17.0 16.1 15.3
38 29.3 275 26.1 25.0 23.9 231 22.3 20.9 19.6 18.5 175 16.6 15.7 14.9
37 29.0 27.2 258 24.6 23.6 22.7 21.9 20.5 19.3 18.2 17.2 16.2 154 14.6
36 28.7 26.8 254 243 23.3 22.4 216 20.2 18.9 17.8 16.8 15.9 15.0 14.2
35 28.3 26.5 251 23.9 22.9 22.0 21.2 19.8 18.5 17.4 16.4 15.5 14.6 13.8
34 279 26.1 247 235 225 21.6 20.8 19.4 18.2 17.0 16.0 151 14.2 134
33 27.6 25.8 24.4 232 22.2 21.3 20.5 19.0 17.8 16.7 15.7 14.7 13.8 13.0
32 27.2 254 24.0 22.8 21.8 20.9 201 18.7 17.4 16.3 15.3 14.3 13.4 12.6
31 26.9 25.0 23.6 22.4 21.4 20.5 19.7 18.3 17.0 15.9 14.9 13.9 13.0 12.2
30 26.5 24.7 23.2 22.0 21.0 201 19.3 17.9 16.6 15.5 14.4 13.5 12.6 11.8
29 26.1 24.3 22.9 21.7 20.6 19.7 18.9 17.5 16.2 15.1 14.0 13.1 12.2 11.3
28 25.7 23.9 224 213 20.2 19.3 18.5 17.0 15.8 14.6 13.6 12.6 1.7 10.9
27 253 235 22.0 20.8 19.8 18.9 18.1 16.6 15.3 14.2 13.2 12.2 1.3 10.5
26 24.9 23.1 21.6 20.4 19.4 18.5 17.6 16.2 14.9 13.8 12.7 1.7 10.8 10.0
25 24.5 22.6 21.2 20.0 18.9 18.0 17.2 15.7 14.4 13.3 12.2 1.3 10.4 9.5
24 241 222 20.7 195 18.5 17.6 16.7 15.3 14.0 12.8 1.8 10.8 9.9 9.0
23 23.6 21.7 20.3 191 18.0 17.1 16.3 14.8 135 12.3 1.3 10.3 9.4 8.5
22 23.2 21.3 19.8 18.6 17.6 16.6 15.8 14.3 13.0 11.8 10.8 9.8 8.9 8.0
21 22.7 20.8 19.3 18.1 171 16.1 15.3 13.8 12.5 1.3 10.3 9.3 8.4 7.5
20 22.2 20.3 18.8 17.6 16.6 15.6 14.8 13.3 12.0 10.8 9.7 8.7 7.8 6.9
19 21.7 19.8 18.3 171 16.0 15.1 14.2 12.7 1.4 10.2 9.2 8.2 7.2 6.4
18 21.2 19.3 17.8 16.6 15.5 14.5 13.7 12.2 10.8 9.7 8.6 7.6 6.7 5.8
17 20.6 18.7 17.2 16.0 14.9 14.0 131 11.6 10.3 9.1 8.0 7.0 6.1 5.2
16 201 18.2 16.7 15.4 14.3 13.4 12.5 11.0 9.7 8.5 7.4 6.4 54 4.5
15 19.5 17.6 16.1 14.8 13.7 12.8 11.9 10.4 9.0 7.8 6.7 5.7 4.8 3.9
14 18.9 16.9 154 14.2 131 121 1.2 9.7 8.4 71 6.0 5.0 41 3.2
13 18.2 16.3 14.8 135 124 1.4 10.6 9.0 7.6 6.4 5.3 4.3 3.3 2.4
12 17.5 15.6 141 12.8 1.7 10.7 9.8 8.3 6.9 5.7 4.6 35 2.6 1.7
1" 16.8 14.8 13.3 12.0 10.9 10.0 9.1 7.5 6.1 4.9 3.8 2.7 1.8 0.9
10 16.1 141 12,5 1.3 10.1 9.2 8.3 6.7 53 4.1 29 1.9 0.9 -
9 15.2 13.2 1.7 10.4 9.3 8.3 7.4 5.8 4.4 3.2 2.0 1.0 - -
8 14.4 12.3 10.8 9.5 8.4 7.4 6.5 4.9 3.5 2.2 1.1 - - -
7 13.4 1.4 9.8 8.5 7.4 6.4 54 3.8 24 1.2 - - - -
6 12.3 10.3 8.7 7.4 6.3 5.2 4.3 2.7 1.3 - - - - -
5 1.2 9.1 7.5 6.2 5.0 4.0 3.1 1.4 - - - - - -
4 9.8 7.7 6.1 4.8 3.6 2.6 1.7 - - - - - - -
3 8.3 6.2 4.5 3.2 2.0 0.9 - - - - - - - -
2 6.3 4.2 2.6 1.2 - - - - - - - - - -
1 3.8 1.7 - - - - - - - - - - - -

| LP Factor = | 1.673 | 1.149 | 0.881 | 0.714 | 0.603 | 0.522 | 0.461 | 0.374 | 0.315 | 0.272 | 0.240 | 0.215 | 0.194 | 0.177

Trap pressure Flash pressure % Flash Condensate load Mass flash

| bar g | % X kg/h kg/h
el e[ el w] x [

Total flash steam

kg/h kg/h

e[ e # x [ wn| = [ _wn
Velocity factor * Velocity Choose on <3 m/s
67 m/s FVé6
Total
flash steam LP factor Total volume 138 m/s Fv8
| kg/h | X | | = | m*/h | + 243 = m/s FV12
385 m/s FV15
560 /
* Note: Size on a take-off velocity of 3 m/s or less. mrs Fv1s
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