Self-operated Pressure (Differential Pressure) Regulating Valve

K23001/K23101 Series K23002/K23102 Series
K23003/K23103 Series K23004/K23104 Series

OPERATION MANUAL
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Figure 10. Pressure Valve Disassembly and Disassembly Steps
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I I1.Product Introduction 4. Repair and Troubleshooting

4.1 Repair

1.1 Product Functions and Applications . o ] )
Under normal operating conditions, the pressure valve does not need maintenance. When maintenance

The self-operated pressure (differential pressure) regulating valve is an energy-saving product that automatically adjusts the is required under special circumstances, professionals should do it.
pressure (differential pressure) without external energy (signal) but only relies on the pressure (differential pressure) change of ’
the regulated medium itself. It integrates measurement, execution, control and many other functions into one, forming an 4.2 Troubleshooting
independentinstrument control system. It can be widely applied to the automatic control systems without (or unavailable of)
driving energy in industrial sectors such as petrochemical, electric power, metallurgy, light industry and urban construction, If there is a fault, find the cause according to Table 7 Table 7

where the controlled mediums are non-corrosive gas, liquid and steam. It is especially suitable for the automatic control systems
of natural gas production, transportation and coal gas transmission. Confirmed by authoritative overseas departments, when

applied to urban heat supply and heating systems, it can improve the thermal efficiency by 30%—-40%. It is economical, Faults Causes Solutions
environmentally friendly and features remarkable energy-saving effects.

Clogged control line or impurities in valve Clean control lines and valves

1.2 Model (Abbreviation) Diaphragm rupture Diaphragm replacement
Automatic control ) ,
Pressure control regulating valve Differential pressure control regulating valve failure Spring breaks Replacement Spring
Prosoe s ustent behind the valn The actual pressure difference before and
@j;;;‘;f’;gﬂ“g;mV;;;‘m‘;;;‘: Pre-valve pressure adjustment (post-valve Differential pressure rise valve closed Differential pressure rise valve open after the valve is less than the minimum Replace Pressure Valve
Categ()ry and valve closes) pressure inerease valve opening) working pressure difference of the valve
Hard seal Soft seal Hard seal Soft seal Hard seal Soft seal Hard seal Soft seal Hard seal Softseal | Hardseal Soft seal Select the valve bore too large or too small Replace the appropriate valve
Controlled parameters
Model 230011 23101 | 23201 | 23002 | 23102 | 32202 | 23003 | 23103 | 23203 | 23004 | 23104 | 23204 are unstable Corrugated pipe damage Replace bellows components
e | <I50T  [<330T|  <150T  |<200T| <I50T  [<200C| <I50T  |<200C Spool, valve seat wear Replace the spool and seat
Note: If PTFE diaphragm is used, F should be added before the model number. Example: KF23101. 4.3 Disassembly and Assembly of Pressure Valve

Refer to Figure 10 for the disassembly and assembly procedures of the pressure valve.

First, release the pressure of the control valve, disassemble the control pipeline, loosen the
1.3 Working Principle of Product Structure connecting nut connecting the actuator, and remove the actuator. Then remove the valve bonnet and
balancer. Check the spool, valve seat and bellows (DN15 ~ 125) or balance diaphragm (DN150 ~ 250)
for damage. If the spool, valve seat, bellows or balancing diaphragm is damaged, the entire balancer

A. Product structure

needs to be replaced. When reassembling, in reverse order, but the gasket should be replaced.

5. Transportation and Storage

1. Valve bod
v y 1. Before storage and transportation, check whether all signs are complete, complete, correct and
2 Valve seat S -;‘ clear. The packing box should be neat and firm without damage. Finally, check the reliability and
' = i safety of nail box bandaging.
3 Valve core \g : 2. During transportation, it should be loaded and unloaded lightly. Throwing and collision are
N 4
§

strictly prohibited. All kinds of signs must not be lost, damp or damaged.

3. Store it at an air temperature of 5 ~ 40 ° C and arelative humidity of no more than 90%. The
warehouse air does not contain harmful impurities that corrode various valves.

4. Place it according to the marks on the surface of the packing box, and do not turn it upside
down.

5. The rust—-prone parts of the product should be coated with anti-rust grease or wrapped with

7z

. w—

4. Valve cover

ARy LT

5. Membrane cover

Figure 1b. DN150-250

6. Diaphragm anti-rust paper. Petroleum asphalt paper or plastic film should be used as a rain—-proof measure in
7. Spring the packaging box.
Figure 1c. DN150-250 with extension (above 150 C) 6. Order Instructions

8. Adjustment nut . o o )
A. The following conditions should be indicated when ordering:

When the system is not running, the valve is fully open. The (O Product model, @ nominal pressure, (3 nominal diameter, @ flange standard, ® pressure setting

pressure behind the valve is transmitted to the lower side of the range and pressure regulation method, ©) valve body material, @ medium type and process
diaphragm through the pipeline, and the other side of the diaphragm e . . .
is annegcted to tl%e atmgsgheric pressure. phrag conditions and Worklng tempe}rature, valve seat sealing type (hard, soft seals and materials), ©®
Figure i When the controlled pressure exceeds the set value, the valve whether there are special requirements
: begins to close until the force between the diaphragm and the spring b. If the technical parameters are changed due to improvement without prior notice.
ﬁgg?g] DN15-125 reaches anew equilibrium. c. Please refer to "Selection Guide for Self-operated Regulating Valve" for model compilation.
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Figure 9. Installation diagram

2.2 Field Installation

(D Installers should first realize that the pressure valve is a kind of precise instrument equipment, and it is
not allowed to collide or fall to avoid damage and affect product performance.

(2) Before starting construction and after shutdown for maintenance, the piping system should be flushed
first, and then the pressure valve should be installed, and the pressure in the pipeline should be ensured to
do not exceed the limit value of the pressure valve.

(® Be sure to install the pressure valve according to the medium flow direction shown by the pressure valve
(arrow on the valve body).

@ The pressure valve should be installed vertically on the pipeline. The actuator is at the bottom and the
control valve is at the top, as shown in Figure 9, so that the temperature of the medium can be reduced to the
actuator. When the medium temperature is lower than 80 ° C, the pressure valve can be installed upright.
When the medium temperature is higher than 80 ° C, the pressure valve must be installed vertically upside
down, that is, the actuator is installed downward. A support frame should be added when the valve weighs
heavily or there is vibration.

(® A pressure gauge should be installed before and after the pressure valve so as to check it when setting and
adjusting.

3. Product Debugging and Use

Tip: When the pressure valve leaves the factory, the pressure (differential pressure) is not set according to
the field conditions. It must be set according to the following steps before use.

3.1 Operation Steps

After the pressure valve is completely installed, first slowly open the stop valve downstream of the
pressure valve, then slowly open the stop valve upstream of the pressure valve. Observe the pressure gauges
on both sides of the pressure valve, and adjust the adjustment nut of the pressure valve (the adjustment nut
islocated at the end of the actuator spring, as shown in the structural diagram on Page 1 or Page 2 of this
manual. For the ZA3-type actuator, turning the nut clockwise increases the set pressure, while turning it
counterclockwise decreases the set pressure. For the ZA4-type actuator, turning the nut clockwise
decreases the set pressure, while turning it counterclockwise increases the set pressure) until the required
upstream or downstream pressure of the pressure valve is achieved. Maintain this state for a period of time
to obtain the optimal upstream or downstream pressure value of the pressure valve. (For liquid pressure
control, slightly loosen the control pipeline connector to bleed the air inside the actuator, then retighten the
connector.)

SPECIAL NOTE: !!! @) When separating the actuator from the control valve, all pressure in the valve must be
released.

(2)If the temperature of the controlled medium exceeds 140 ° C, DN15 ~ 125 needs to be equipped with a
cooling tank. The liquid medium with low temperature and the same kind as the controlled medium should
be injected into the film chamber and cooling tank through the mouth of the cooling tank, and must be filled.

(3 If the temperature of the controlled medium exceeds 140 ° C, DN150 ~ 250 needs to be equipped with
an extension and a cooling tank. At this time, in addition to injecting refrigerant into the cooling tank, the
extension should also be filled with refrigerant.
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6. Diaphragm

7. Spring

8. Adjustment nut

N

. Valve body
. Valve seat
. Valve core

. Valve cover

2

3

4

5. Membrane cover
6. Diaphragm

7. Safety valve

8. Spring

9. Adjusting nut

Figure 2a.

K23002
k23102 DN15-125
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equilibrium.

Figure 3b. DN150-250
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Figure 2c. DN150-250 with extension (200C)
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When the system is not running, the valve is fully closed. The system
pressure behind the pump (before the valve) is transmitted through the
pipeline to the upper side of the diaphragm, and the other side of the
diaphragm is connected to the atmospheric pressure.

When the controlled pressure rises above the set value, the valve opens
until the force between the diaphragm and the spring reaches a new
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Figure 3c. DN150-250 with extension (200 °C)

Note: Pipeline A is connected to the pressure taking point
of differential pressure equipment

The control differential pressure is led to the upper side of the diaphragm
through the pipeline. When the differential pressure rises, the control valve
closes; When the differential pressure decreases, the control valve opens to

maintain a constant differential pressure.

The capsule is equipped with an overpressure limiting device (safety valve)
to protect the diaphragm and control valve from high differential pressure (for
effective area 250, 630 cm2).

3.2 Adjustment Steps Fi 3
Ifit is found that the pressure of the pressure valve is not ideal, you can fine—tune the adjustment nut of lgmlﬂ(e233‘03

the pressure valve to obtain the ideal value. K23103 DN15-125
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Figure 4b. DN150-250

Figure 4c. DN150-250 with extension (200°C)

Note: Pipeline A is connected to the pressure taking point
of differential pressure equipment

The differential pressure is transmitted to the upper side of the

Figure 4a. capsule through the pipeline. When the differential pressure
K23004 DN15-125 increases beyond the set differential pressure, the valve opens
K23104 until the force between the diaphragm and the spring reaches a new

equilibrium.

B. Working Principle

A. When adjusting the pressure behind the valve (K23001/23101/23201), see Figure la.
Self-operated post-valve pressure regulating valve (also known as pressure reducing valve) is mainly used for post-valve
pressure control of process equipment. When the post-valve pressure rises, the control valve closes.

After the pre-valve pressure P, of the process medium is throttled by the valve core and valve seat, it is converted into the post-
valve pressure P..P; is transmitted through the control pipeline to the lower diaphragm chamber of the actuator and acts on the top
disk. The generated acting force balances the reaction force of the spring, which determines the relative position of the valve core

and valve seat and controls the post—-valve pressure. When the post-valve pressure Pz increases, the acting force of P, on the top
disk increases accordingly. At this moment, the acting force of the top disk exceeds the reaction force of the spring, causing the

valve core to move toward the valve seat until the acting force of the top disk balances the reaction force of the spring again.At this

point, the flow area between the valve core and valve seat decreases, and the flow resistance increases, thereby reducing P> to the

set value. Meanwhile, when the post-valve pressure P> decreases, the action direction is opposite to the above-mentioned
process.This is the working principle of post-valve pressure regulation.
When it is necessary to change the setting value of the post-valve pressure P2, the adjustment nut can be adjusted.
B. When adjusting the pressure in front of the valve (K23002/23102/23202), see Figure 2a.
Self-operated front valve pressure regulating valve (also known as pressure bypass valve) is mainly used for front valve
pressure control of process equipment. When the front valve pressure increases, the control valve opens.
After the pre-valve pressure P, of the process medium is throttled by the valve core and valve seat, it is converted into the

post—valve pressure P.. Meanwhile, P is transmitted through the control pipeline to the upper diaphragm chamber of the actuator
and acts on the top disk. The generated acting force balances the reaction force of the spring, which determines the relative

position of the valve core and valve seat and controls the pre-valve pressure. When the pre-valve pressure P, increases, the acting

force exerted by P: on the top disk increases accordingly. At this moment, the acting force on the top disk exceeds the reaction
force of the spring, causing the valve core to move away from the valve seat until the acting force on the top disk balances the
spring's reaction force again. At this point, the flow area between the valve core and valve seat increases, and the flow resistance
decreases, thereby reducing P1 to the set value. Meanwhile, when the pre-valve pressure P: decreases, the direction of action is
opposite to the above process. This is the working principle of pre-valve pressure regulation.
The adjustment nut can be adjusted when it is necessary to change the setpoint of the pre—valve pressure P1

c. See Figure 3a and Figure 4a for differential pressure control (K23003/K23004).

After being throttled by the valve, the process medium enters the controlled equipment. The differential pressure of the

controlled equipment is introduced into the upper and lower diaphragm chambers of the valve respectively, generating thrust in the

upper and lower diaphragm chambers that balances the spring reaction force. This determines the relative position of the valve
core and valve seat, which in turn defines the value of the differential pressure A P. When the controlled differential pressure
changes, the force balance is disrupted, which drives the movement of the valve core. The movement of the valve core changes the
flow resistance coefficient of the valve, thus regulating the controlled differential pressure to the set value. This is the working
principle of differential pressure control.

The adjustment nut can be adjusted when the differential pressure setting value needs to be changed.

1.8 Brief Application Examples

——— = =]

Mounted on a steam generator

Installed at the substation

Installed in differential pressure flow control situations Installed in flow control occasions
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Installed in pump pressure control occasions Installed in differential pressure maintenance occasions

2. Installation

2.1 Field Installation Tips

(@ Field safety: There should be no pressure in the pipeline where the pressure valve is installed in
advance, and the shut-off valves before and after the pressure valve should be closed. Appropriate
fire protection measures should be taken prior to welding.

(2) Control performance: The pressure loss of the piping system should be consistent with the loss
considered when calculating the size of the pressure valve. The inlet and outlet should ensure a
certain straight pipe section (generally 5D ~ 10D) as far as possible to ensure the required control
performance.

(3 Installation location: There should be enough space to facilitate the operator to install and adjust
the pressure valve, and to ensure the possibility of field disassembly, assembly and maintenance of
the pressure valve and accessories.

@ Filter: In order to ensure the normal use of the pressure valve, the filter should be installed in
front of the pressure valve during installation and cleaned regularly. There should be adequate
drainage and ventilation systems in plants with steam.

(8 Pressure valve group: Generally, a shut—off valve and a bypass valve should be installed in the
process piping to form a valve group to meet the needs of continuous operation of the equipment.
When servicing and unexpected situations occur, isolate with shut-off valve and regulate with
bypass valve. It is recommended to use the arrangement of FIG. 9.

(6 It is used for pressure regulation of coal gas and natural gas. When installed and used indoors, if
there is no air leakage alarm device, a drainage pipe should be connected to the actuator to lead to
the outdoor without blocking to ensure safety. (Pressure adjustment behind the valve, connected to
the upper membrane cover joint, pressure adjustment before the valve, connected to the lower
membrane cover joint)

(7) The pressure valve used for pressure reduction or pressure relief must not block the joint
without nozzle on the membrane cover when using it, otherwise the pressure valve will not work.



1.7 Product Accessories

Self-operated regulating valves can be equipped with the following accessories according to different
working temperature needs and uses:

a.FGL type cooling tank (isolation tank)-used when the medium temperature is 150 ~ 200 °C. It is installed
on the control pipeline. Refrigerant is injected into the tank to prevent the aging of the diaphragm. There are
two specifications. FGL-I type has a volume of 1 liter, FGL-Ill type has a volume of 3 liters (for an effective
area of 630 cm?). (See FIGS. 5a, 5b.)
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Figure 5a. FGL-type | Figure 5b. FGL-type IlI

B. FSQ type heat sink 1 is used when the medium temperature is greater than 200 °C, and is generally used at the same time
with the cooling tank (except the temperature control valve). There are 2 types of structures. Type | is used for general control
working conditions, and Type Il is mainly used for self-operated pressure regulating valves in thermal power plants. The inner
seal of the heat sink is a stainless steel bellows. (See FIGS. 6a, 6b)

100

2100

Figure 6a. Type FSQ-I Figure 6b. FSQ-Type Il

C. Stroke display (FHC type)-used for stroke display, and used to eliminate unbalanced forces when the pressure is greater
than 1.4 MPa and when the temperature reaches 200 °c (this piece is not required when using the assembly). (See Figure 7)

D. FZQ type assembly-a combined self-operated regulating valve for multi-parameter control, such as a pressure-differential
pressure combination; Pressure-temperature combination; Flow-temperature combination, etc. Working according to the
principle of preferential action, two parameters cannot be controlled at the same time. (see Figure 8)
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Figure 7. FHC Travel Display Figure 8. FZQ Type Assembly

Figure 9. FJC Type Extension

e.FHC type valve body extension 1 is used for DN150 ~ 250 When the medium temperature is greater than 140C,
refrigerantis injected into the cavity to prevent the diaphragm in the valve body from aging. (See Figure 9)

1.4 Standard Technical Parameters

Valve body

Type: Straight-—through cast ball valve body

Nominal diameter DN: 15 ~ 250mm

Nominal pressure PN: 1.6,4.0 MPa DIN16,40 ANSI 150, 300 JIS10K, 20K
Connection form: flange connection RF type (convex surface)
Material: PN1.6 (HT200 WCB CF8 CF8M) PN4.0 (WCB CF8 CF8M)

Valve cover

Material: PN1.6 (HT200 WCB CF8 CF8M) PN4.0 (WCB CF8 CF8M)
Pressure balance original: bellows (DN15 ~ 125) rolling diaphragm
(DN150 ~ 250) plus spring

Balancing original material: bellows 316, spring 0Cr17Nil2Mo2
Rolling diaphragm FKM (fluorine rubber) is suitable for oil, water,
steam and gas media

Valve components

Valve core: hard seal (230) 304316, soft seal (231) 304316, embedded
FKM (fluorine rubber)

Valve Seat: CF8 CF8M

Stem: 304 316

Executor

Type: Spring—-type membrane actuator

Model: ZA3 Za4

Diaphragm material: FKM (fluororubber) PTFE (tetrafluoro diaphragm)
Membrane cover material: A3 steel plate pressed forming lined with PTFE
(four-building type

Adjustment spring: 60Si2ZMn

Control pipeline and joint: copper pipe or steel pipe ¢ 10 X 1 mm, ferrule
type pipe joint R1/4"

Note: Special materials can also be provided according to customer ordering requirements.

1.5 Main Technical Performance Parameters

A. Main technical parameters of actuator

Table 1

Model ZA3 ZA4

Effective Area (cm ?) 323K 80:% 250 630 32 80 250 630

Pressure setting Red 0.3~1.2 0.1-0.6 [0.015~0.15 0.3~1.1 0.1~0.5 |0.015~0.12

range

Yellow 0.05~0.3 )1~0.07 |0.005~0.035 0.05~0.25 ] 0.01~0.06 |0.005~0.035
Xc(MPa) 0.05~0.3 0.01~0. 0.00: )3: ).05~0.2° )1~0.06 [0.005~0.03:

Black 0.8~1.6 1.0~-1.6

Minimum differential pressure
to ensure normal operation of >20.05 >0.04 >20.01 >0.005 20.05 >0.04 >20.01 >20.005
pressure valve A Pmin (MPa)

Maximum pressure differential
between upper and lower 2.0 1
membrane chambers allowed (MPa)

(]
h

0.4 0.15 2.0 1

=]
A

0.4 0.15

Setpoint deviation 8%

Control lines, joints Copper or steel pipe 10 x 1; ferrule joint R1/4 "

Note: @ ¥ The pressure setting range corresponding to this effective area is not applicable to DN150 ~ 250.
A commander-operated pressure regulating valve is available.

@ The differential pressure valve has no effective area of 32.




B.K230/231/232 Pressure Control Valve Technical Parameter 1.6 Main Dimensions and Weight

Table 2 A. Control valve overall dimensional drawing L
Nominal diameter (DN) 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | L
Kvs value (m?/h) 4 6.3 8 16 | 20 32 | 50 80 | 125] 160 | 280 | 320 | 400
K 'vs value (m*/h) 2540|063 10 16 25| 40 | 63 | 100 | 125 - - -
Zvalue according to VDMA24422 standard | 0.6 | 0.6 | 0.6 [0.55]0.55[ 0.5 ] 05 (1045] 04 |035103]02]02 ]
Maximum differential pressure A Pmax.PNI6(Mpa) | 1.6 [ 1.6 [ 1.6 | 1.6 | 16 | 16| 16| 161515 1.2 10110
Maximum differential pressure A Pmax.PN40 (MPa)) 2.0 | 2.0 | 2.0 | 2.0 | 20| 20|20 |20 | 1.5 15| 1.2]10] 1.0 m -
Nominal pressure Pn16 or 40, flange to DIN2501
K230/232 | Metalsealed valve core, temperature resistant to 150 T (temperature resistant to 200 € using cooling tank) 140°C(200C“" R
K231 Soft seal spool, 150 T 140°C
Maximum temperature — Use cooling tank, metal sealed valve core, temperature resistance to 200 € 300C™ Figure 5. DN15~125 Figure 6. DN150~250
T Use cooling tank and heat sink, metal sealed valve core, temperature resistance to 350
Working medium Non-corrosive gases, liquids and vapors (K23201 only) Compressed diaphragm B. Control valve dimensions and weight Table 4
4 x 10-* x valve rated eapacity (/h
_ Movableleskage | Hardseal | 4107w viheedapaciy () Nominal diameter DN [ 15 | 20 | 25 | 32 | 40 | so | 65 | 8o [ 100 | 125 | 150 | 200 | 250
(Under Specified Test Conditions) f - gy gaq] 10 bubbles/min | 20 bubbles/min 40 bubbles/min
Control lines, joints Copper or steel pipe & 10 x 1 x (mum) ferrule type pipe joint RL4" L(mm) 130 150 160 180 200 230 290 310 350 400 480 600 730
Note: (1) K'vs value with silencer as shown in the table; (2) with valve body extension and cooling tank; B(mm) 212 ) 212 | 238 238 | 240 240 275 275 380 | 380 [ 295 | 325 | 372
(3) limited to PN40, PN16 with Tmax = 300C. ) - - n - -
B. The Z value is the noise measurement factor, and when it is greater than this value, obvious noise will be Approximate weight (kg) | 6.2 6.7 9.7 13 14 17 29 33 60 70 80 140 220
generated. Please refer to page 5 of "Self-actuated Regulating Valve Selection Guide" for detailed calculation.
C. The maximum operating temperature of the differential pressure control valve is + 200 ° c.
C. Actuator overall dimensions and weight ZA3 actuator dimensions and weight (Figure 7a) Table 5
C. Product assembly and working temperature
Y g P Effective Area (cm?)| 32 80 250 630
Table 3 R _ & R(mm) 172 | 172 | 263 | 380
Product category Control valve model | Actuator BT Operating Temperature| Specification range = . -
Name Model | Hardseal | Softseal model © DN g H(mum) 435 430 470 520
K23001 K230 None =150 15~250 Approximate weight (kg) 5 7.5 13 28
K23101 K231 None =150 15~250
E'%sst;\(]?g/e . Cooling tank <200 15~125
regulation ZA3 Cold + heat sink <350 15~125 x ZA4 actuator dimensions and weight (Figure 7b) T5ple 6
K23201 K232 , :
Cooling tank <200 150~250 = Effective Area (cm?)| 32 80 250 630
Cold + Extension =300 150~250 ==
- , - - ¢ R(mm) 172 172 263 380
K23002 K230 None =150 15~250 ! _ﬁ“.——w
Pre-valve . . N 25 H 440 435 440 520
K23102 K231 one =150 15~250 . . min =
pressure ZA4 _ . \_ Figure 7a.ZA3 Figure 7b.ZA4 )
regulation S S Cooling tank =200 15~125 Approximate weight (kg) | 7 5 75 13 28
Cold + Extension =200 150~250
Differential pressure K23003 K230 None =150 15~250
adjustment behind the K23103 K231 ZA3 None <150 15~250
valve (differential .
pressure rise valve closed) | K23203 K232 Cooling tank =200 15~250 Note: @ The total height and total weight of the pressure valve are the sum of the height and weight of
Differential pressure K23004 K230 None <150 15~250 the control valve and actuator respectively.
adf‘ust(rg%ntin ftrolnt of K23104 K231 7 A4 None =T 15-250 @ Nominal pressure: PN16, Pn40
valve (differentia ) . . ; ;
oressure rise valve open) | k23204 30 Cooling tank eo— —— @J.Flange standard: Normally it is DIN standard (Germapy). We.car} also provide users with the
following flange standard products, but they should be specifically indicated when ordering.
Note: Equipped with FHC travel display, the operating temperature can also reach < 200 ‘C (specification within < 125). 1) JB (China); 2) ANSI (USA) can only provide ANSI150 and 300; 3) JPI (Japan); JIS (Japan)
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