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Fig. 102 Capacity chart for SMK 22 and SMK 22-51
1 Hot condensate
2 Cold condensate

146




16.3 Pump Steam Trap UNA 25-PK

Description

Ball-float operated steam trap with pumping function. The equipment works
primarily as a steam trap.

An integrated pump function powered by motive steam ensures that the trap lifts
and discharges condensate even if the steam pressure is low or back pressure is
high. The control mechanism consists of a control unit with ball float and rolling
ball valve, an orifice, a changeover linkage and a valve block for controlling the
motive steam inlet and the vent outlet. The equipment features integrated inlet
and outlet check valves, a connection for motive steam and a connection for a
vent line or air balance line.

Function

The condensate flows through the integrated check valve into the trap body. The
float operates the rolling ball valve as a function of the condensate level inside the
trap body, thereby opening or closing the orifice. If the differential pressure is
sufficiently high, the condensate will be discharged through the orifice and the
check valve. The equipment works as a normal steam trap.

If, however, the differential pressure is not sufficiently high, the condensate level
inside the trap body will continue to rise.

When the float reaches its upper tripping point, it will switch the valve block. In this
valve block, the vent valve will be closed and the motive steam valve opened. The
pressure now supplied by the motive steam forces the condensate out of the trap
body. When the lower tripping point is reached, the position of the float will cause
the valve block to open the vent valve and close the motive steam valve. Conden-
sate flows again through the check valve into the trap body, and a new discharge
cycle begins for the pump trap. During the pumping process, condensate collects
in the supply line of the pump trap.

Flowrate (trapping mode)

Condensate (hot water) Cold water

Flowrate ) [ka/h] | 2000 Flowrate 1) [kg/h] | 2500
APMX (max. differential APMX (max. differential

pressure) [bar] 6 pressure) [bar] 6

1) If this flowrate is exceeded, the equipment will
change into pumping mode.

Flowrate (pumping mode)

Condensate (hot water) Flowrate at 6 bar
motive steam pressure and 1 m supply head

Flowrate [ka/h] 460
PMOB (max. back pressure) [bar] 1
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Fig. 104

Fig. 103 UNA 25-PK

=2.5m, DN40

I-min

Connection of UNA 25-PK to a heat exchanger /
Connection of UNA 25-PS to heat exchanger or
condensate line with vent line returned (hot condensate,

supply not pressureless).

Discharge of condensate with low differential pressures
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16.4 Condensate Lifter UNA 25-PS

Description

Float-operated condensate lifter, designed for effective return of condensate.
Steam is used as motive power for the operating cycle that displaces condensate
out of the trap body.

The control mechanism consists of a control unit with ball float, a changeover
linkage and a valve block for controlling the motive steam inlet and the vent out-
let. The equipment features integrated inlet and outlet check valves, a connection
for motive steam and a connection for a vent line.

Function

The condensate flows through the integrated check valve into the trap body.
When the float reaches its upper tripping point, it will switch the valve block. In
this valve block, the vent valve will be closed and the motive steam valve opened.
The pressure now supplied by the motive steam forces the condensate out of the
trap body. When the lower tripping point is reached, the position of the float will
cause the valve block to open the vent valve and close the motive steam valve.
Condensate flows again through the check valve into the trap body, and a new
discharge cycle begins for the condensate lifter. During the pumping process
condensate collects in the supply line of the condensate lifter.
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Fig. 105 UNA 25-PS

Connection of UNA 25-PS
(discharge to atmosphere,

supply pressureless, recovery of
highly undercooled condensates).

Fig. 106 Draining of heat exchanger with undercooled condensate
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Symbols for Thermal Power Plants according to DIN 2481

Media and Lines Boilers, Heat Exchangers and Equipment

Steam

Steam boiler

Recycle water,
e.g. condensate,

feedwater
Steam boiler
................. Sensing line with superheater
——F Air Desuperheater
with water injection
Line
———————— with heating
or cooling

Steam converter

Intersection
+ of two lines
with junction

—l— Branch point

Heat exchanger with
cross flow

Separator

Flash vessel

Intersection
4~— of two lines
without junction
Y Tundish
Steam user without
heating surface

/N Discharge to
| atmosphere
Steam user with
heating surface

@@—Dé@ﬁ%—ﬁ—mw
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Boilers, Heat Exchangers and Equipment Machines

Shut-off valve,
manually operated

Steam accumulator
Shut-off valve,

_m-H-l-H-l-l-H Space heating
Steam turbine
Open tank Electric motor,
@ general
Vessel, Liquid pump,
general O general
@ Compressor,
general
Vessel with (vacuum pump)
dished end
Valves
% Vessel with Shut-off valve, general
deaeration
motorized
—O— Steam trap
Shut-off valve,
solenoid-operated
—@— Vaposcope

Shut-off valve,
piston-operated

= X=X X X
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Valves

X o= X

o

Shut-off valve,
diaphragm-operated

Shut-off valve,
float-operated

Valve

Angle valve

Spring-loaded
safety valve

Pressure-reducing
valve

Gate valve

Cock

IEEEE

Three-way cock

Check valve

Swing check valve

DISCO non-return
valve RK

Butterfly valve
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Instruments Control Equipment

> ®<+  pressure gauge, general D ] Controller, general

Thermometer, general

Drain controller

Flowmeter, general

q )0 T

Liquid level
Desuperheater with
water injection and
temperature controller

Conductivity
Pressure-reducing valve
opens with decreasing
pressure in line b

pH meter

Pressure-reducing valve
opens with decreasing
pressure in line a

154



International Symbols and Abbreviations

Symbols

Process lines

Steam

Water _—
Air ===
Instrument lines

Lines, general _
Capillary systems HHHH—
Pneumatic signalling lines A —
Electrical signalling lines —_——

Circular symbols for equipment
Locally fitted

Panel mounting

Rack mounting

6XOl®;

Letters used in multi-letter symbols

as first letter as successive letters

C Conductivity A Alarm

D Density C Control

F  Flowrate, quantity D Difference’

H Hand (manual operation) G Gauge (sightglass)

L Level | Indicating

M Moisture R Recording

P Pressure S Switching?

S Speed, velocity, T Transmitter
frequency V  Valve

T Temperature

"PD = pressure difference; TD = temperature difference etc.
28 = Switch (switching) can also mean Safety.

Example for the composition and meaning of a multi-letter symbol:
The quantity to be measured, e.g. pressure (P), is to be indicated (l) and controlled (C).
Then PIC 110 means: Pressure Indicating Controller for control circuit 110.
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Material Designations

Old material designation (DIN)

EN designation

Brief name Number Brief name
GG-25 0.6025 EN-GJL-250
GGG-40 0.7043 EN-GJS-400-15
GGG-40.3 0.7043 EN-GJS-400-18-LT
GTW-40 0.8040 EN-GJMW-400-5
RSt 37-2 1.0038 S235JRG2
C22.8 1.0460 P250GH
GS-C 25 1.0619 GP240GH
15 Mo 3 1.5415 16Mo3
GS-22 Mo 4 1.5419 G20Mo5
13CrMo 4 4 1.7335 13CrMo4-5
GS-17 CrMo 55 1.7357 G17CrMo5-5
G-X 8 CrNi 13 1.4008 GX7CrNiMo12-1
G-X 6CrNi 18 9 1.4308 GX5CrNi19-10
G-X 6CrNiMo 18 10 1.4408 GX5CrNiMo19-11-2
X 6 CrNiTi 18 10 1.4541 X6CrNiTi18-10
X 6 CrNiNb 18 10 1.4550 X6CrNiNb18-10
G-X 5 CrNiNb 18 9 1.4552 GX5CrNiNb19-11
X 6 CrNiMoTi 17 12 2 1.4571 X6CrNiMoTi17-12-2
G-X 5 CrNiMoNb 18 10 1.4581 GX5CrNiMoNb19-11-2
CuZn 39 Pb 3 2.0401 CuZn38Pb2
CuZn 35 Ni 2 2.0540 CuZn35Ni3Mn2AIPb
G-CuAl 9 Ni 2.0970.01 CuAI10Ni3Fe2-C
G-CuSn 10 2.1050.01 CuSn10-Cu
GC-CuSn 12 2.1052.04 CuSn12-C

) Note the differences in chemical and physical properties!
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EN designation ASTM
Number Equivalent material" Category
EN-JL 1040 A 126-B Grey cast iron
EN-JS 1030 A 536 60-40-18 S.G. (ductile) iron
EN-JS 1025 - S.G. (ductile) iron
EN-JM 1030 - Malleable cast iron, white
1.0038 A 283-C Structural steel
1.0460 A 105 Forged steel, unalloyed (carbon steel)
1.0619 A 216-WCB Cast steel (carbon steel)
1.5415 A 182-F1 Forged steel, heat resistant
1.5419 A 217-WC1 Cast steel, heat resistant
1.7335 A 182-F12-2 Forged steel, heat resistant
1.7357 A 217-WC6 Cast steel, heat resistant
1.4008 - Cast steel, stainless
1.4308 A 351-CF8 Stainless steel (casting), austenitic
1.4408 A 351-CF8M Stainless steel (casting), austenitic
1.4541 - Stainless steel (forged), austenitic
1.4550 A 182-F347 Stainless steel (forged), austenitic
1.4552 A 351-CF8C Stainless steel (casting), austenitic
1.4571 - Stainless steel (forged), austenitic
1.4581 - Stainless steel (casting), austenitic
CW608N - Hot-pressed brass
CW710R - Brass
CC332G - Bronze
CC480K - Bronze
CCA483K - Bronze
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Index

Page

A
Acid baths 64
Air conditioning plants 49
Air heaters 49
Air humidifiers 50
Air vents (DISCO

non-return valves RK) 133
B
Band driers 65
Banking-up of condensate 31
Baths (for cleaning and pickling) 63
Boilers 50
Boiling pans 56
Brewing pans 59
C
Calenders 62, 74
Cleaning machines
- dry cleaning 75
Condensate drain valves 155
Condensate flowrates
- in steam systems 118
- in compressed-air systems 101
Condensate-line sizing 107
Condensate-return systems 95
Convectors for space heating 46
Coppers 59
Counterflow heat exchangers 51
Cylinder drainage 62
D
Digesters 55
Drainage
- compressed-air lines 99
- pipes 43
Driers 43, 62, 65
Dry-cleaning machines 75
Drying cylinders, drying drums 62
Drying platens 66
E
Evaluation criteria

for steam trap systems 9
Evaporators 60
Examples of application 27
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Page
F
Finned-tube heaters 46
Flash steam
- amount 92
- recovery systems 93
Flow velocity in steam lines 112
Flowrates in pipelines 111
G
Group trapping of heat exchangers 29
H
Heat exchangers 43
Heaters 48
Heating coils 48, 63
Hot mangles 74
Hot tables 66

|
Individual trapping

of heat exchangers 29
Instrument tracing 78
Ironers 72
Ironing presses 72
J
Jacketed tracing lines 77
L
Laundry equipment 72
M
Mash tubs 59
Monitoring of steam traps 83
Multi-platen presses 67
N
Nominal size of pipework 107
Non-return valves 133
P
Pans 55, 56
Preheaters 53
Presses 67-69, 72
Pressure control 125
Pressure drop in steam lines 109
Pressure-reducing valves 125



Principles of steam trapping
Process digesters

Process heat exchangers
Process pans

R
Radiant panels
Radiators

S

Saturated steam mains

- drainage

Selection of steam traps

Sensible heat of
condensate, utilization

Sizing

- condensate return lines

- steam traps

- steam lines

Stain-removing tables

Steam lines

- drainage

- sizing

Steam mains

Steam manifolds

Steam radiators

Steam separators

Steam tables

Steam trapping

- examples

- general principles

Steam traps

- evaluation

- monitoring

- selection

- sizing

- sterilizing steam

- systems

Steaming mannequins

Stills, Indirectly Heated

Superheated steam mains

Symbols

Page
27
55
53

46
46

44
40

91

107
121
107, 117
72

43
117

44

(46) 43
46

43

114

27
27

9

83

10, 40
121

145

12

73

61

45
151-154

Page
T
Tank heating 79
Temperature control
on the condensate side 128
Temperature control
on the steam side 128
Temperature controllers 128
Tracer lines 76
Tube-type preheaters 53
Tyre presses 69
U
Unit air heaters 47
Utilizing the sensible heat 91
\"
Vulcanizers 70
Vulcanizing presses 69
w
Water separators 43
Waterhammer 32
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GESTRA Product Overview

160

Steam Traps

- Thermostatic steam traps with Duo S.S.
(bimetallic) regulator or membrane regulator

- Ball float traps

- Thermodynamic steam traps

- Steam trap units for universal connectors

- Condensate lifters

- Pump steam traps

- Steam traps for sterile applications and the
pharmaceutical industry

- Steam trap monitoring equipment

Non-Return Valves

Gravity circulation checks

- DISCO® non-return valves

- DISCO® check valves

- DISCOCHECK® dual-plate check valves

Cooling-Water Control Valves

Self-acting proportional controllers regulate the
cooling-water flow as a function of the discharge
temperature.

Return-Temperature Control Valves

These directly controlled return-temperature
control valves maintain the required return tem-
peratures.




GESTRA Product Overview

Self-Acting Pressure Control Valves

Pressure reduction and maintaining of upstream
pressures for use with steam, non-combustible
and neutral gases, and liquids in all energy and
process systems.

Self-Acting Temperature Control Valves

For controlling heating and cooling processes
with steam, gas and liquids.

Control Valves

- Single-seat control valves with electric and
pneumatic actuators
- Control valves with radial stage nozzle

Safety Valves

Strainers

Stop Valves

Special Equipment and Vessels for Heat Recovery

- Condensate recovery
and return systems

- Desuperheaters

- Steam regenerators

- Feedwater deaerating
plants

- Blowdown receiver
(mixing coolers)

- Condensate dampening
pots

- Air/steam driers
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GESTRA Product Overview

Equipment for Energy Supply Centres

All components for improving operational safety and monitoring steam and pressu-
rized hot water plants in accordance with EN 1295 und EN 12953

- Level control, limiting and monitoring

- Temperature control and limiting

- Conductivity monitoring

- Continuous and intermittent blowdown valves
- Program-controlled blowdown systems

- Liquid monitoring

- Flowmeters for steam

- Bus technology
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