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Product Model
(GENE$i HEHE MR
Version Sealing Materials
B =Bl 1 P=PTFE
Automatic Recirculation Valve N=NYLON
P=PPL

ARBR-FHEAR
Nominal Diameter-Bypass Size
5 38 ) B R AT
ETERE (NPS) WinfE

RRENFENEN N
BIAFRER (DN) X
mmiE R~

In Imperial System,the unit of
measurement for NPS is in inch,
and in Metric System, the unit
of DN is mm.

T BREMASEEEEMBRHCSEM "SR RT

H=%5%%¥ Alloy Steel
Y=#8 R &% Hard Alloy
W= Body

?

EHER
Pressure Rating
01=Class150 PN1.6
02=PN2.5
03=Class300
04=Class400 PN4.0
06=Class600 PN6.3
09=Class900
10=PN10.0
15=Class1500
16=PN16.0
20=PN20.0
25=Class2500 PN25.0

Note: After the material code, suffix "SR to present sulfur-resistant.

S B4 1
End Connection
PF={"1T 7% = Raised Flange
FM =% i [V 5 =

Male and Female Face Flange
RJ=IR¥% % = Ring Joint

C
1

W8 4444 2
Body Material

C=WCB/A105
CL=LCC
BL=LCB/LF2
P=CF8/304
PL=CF3/304L
R=CF8M/316
RL=CF3M/316L
O-H E Others
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Pressure

1
NPS Class

1501b

3001b

4001b

6001b

9001b

15001b

25001b

10"

12"
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Automatic Recirculation Valve Application and Specification

RO=MERFFX

Pump Protection Scenarios

EZB/ARRG WE: *

Continuous Flow Scenario Recommendation Rate: *
BHRESTZARENT LR, BBRAEEIIREZEEE
#, EEMNR/NRERTREBARATURTFHRIPER, B2HAEK Sie e
ZRHEEANBEINE, XHEERMINIEERE. process o Reservoir
KEZRABRE, YT LRINERBTRE, BEALRE IHENRY,
2k B o B H B, R
ﬂ.mTEZ_'Ll’,IZJ_t gg_/uu.% ﬁﬂﬁ%ﬁl*%%ﬁ;ﬁumgi_lbo T lc’)rrei?iscueriﬁfsucing
L?KETJ_L?E%E%UILEM—Ij]D [H 'T/E/JILE ; )H[J%LEE I’IIZ(lj]Z—ﬁ]57 -
HER. WAEHNS— M HRE2REZARS. YRNBERS, i Pump
BEXATFIBFEETH, RALRGUERLESK, FEXLE ChJeJ:cll(EVﬁ?lve
IREEREGENEER, RIMREELS L EARNESE
AFSEXE,

The bypass is constant operate and recirculate flow through orifice plate to reservoir, It's effective. However this
continuous recirculation would requires oversized pump and leads to extra energy consumption.

Pros. Simple and effective system, cost saving in capital input.

Cons. No matter how much flow rate need in process, the bypass is in constant operation. Therefore the recirculation
flow should be considered into the operation flow while selecting pump, otherwise, the pump capacity may be
insufficient. Moreover, the larger capacity would cause higher operation cost. Furthermore, vaporization is easy to
happen as it flows by the orifice plate as soon as the pump head is high and liquid under saturation temperature.

BEHBRR RS WEF: *k Kk

Control Recirculation Scenario Recommendation Rate: * % %

SHERRGRIEER. RETT. BFREFAKR. ERZEHE.
T0%es  Prossuto Reducing (A EBEAN. BHBEAREEBRER/NAERP, HIZ
ﬁﬁwpq HRAR, XN, RAEMSIERRK. BRATHE,
ool ME., R¥E. #PFEHS,
MEESHREREE/NRETIANA BHITH, FaFx
AP B BTERIE, ERITALEESERSMIMNE.
BREE—EEROBRRASZES, s, WX, =

X i

Control Valve

1575 42 11 18
Bypass

Control Valve Solenoid Valve

P ra— L BENEREMEARFAARE: BHEAENENEHTE
CheckValve  Pump o REEFWBA, BEREHEFBERAXAHEOER

Control recirculation scenario is consist of check valve,flow meter, pressure reducing orifice plate, bypass
control valve and solenoid valve. This scenario could provide required minimum flow,As the main line
flow increase the bypass control valve would close, no extra energy lose. However, it is a costly solution in
procurement , installation and maintenance.

Pros. The bypass only automatically working during the low flow condition, otherwise, it is closed,
therefore, it is not necessary to take the recirculation flow rate into consideration when selecting the
pump.

Cons. The automatic recirculation scenario is complicate and with various control elements, it is a costly
solution in procurement , installation and maintenance. The control system operation is highly affected
by the sensitivity of measurement and transmit elements, therefore, there has the chance for bypass system
late response.
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BEEBRRKEES WFF: Ak hxkx*x

Automatic Recirculation Valve Solution Recommendation Rate: % % % % %
5?';“ unﬂ%ﬂ:@lﬂ\ ;ﬁ; ’fﬂ?ﬁﬁ: 7? *i%u’ﬂ

SHRBEEOETF . TRHNBENESR; XASE %&ﬁy
H, TNF; TEMEBRERE, BARREE,; @B TiE  Resenor S

sl

BEBE, . P HRAN;

RAZELEN. AESBMBEHEDHE. 5REED ="
RF—, TRENNENEHRG, TRELEL, BackPressureValve | @230
RERE. SMEh, BEEREE AT R Reclulfion vave

EH, RESPARAE, RAR TR EZ RN
RHRFIR, o
AR AR AR Sepumy

Automatic recirculation valve combine the check valve, flow meter, bypass control valve, multistage
letdown function into one integration unit. No power or signal source needed, static seal design, zero
leakage, zero electricity, intrinsic safety, minimized the connection point,saved installation and
maintenance cost.

Pros. Automatic recirculation valve combine the check valve, flow meter, bypass control valve,
multistage letdown function into one integration unit.No power or signal source needed, no electrical
connection, intrinsic safety, minimized the installation space and the possibility of high velocity fluid
flow, saved installation and maintenance cost. It is a preferred solution to pump protection.

Cons. It’s more difficult to design and manufacture.

[B] 7% g 1% 1"' & SE

Automatic Recirculation Valve Design Specification

WITHIE £ BAPI6D ASMEB16.34 ASME VI
HEHKE NDIV-TSD2401
EERR EZEH: RF.RJ
BT ANSIB16.5. GB. JB. HB%
IS FIM i API6D. API598 . 1SO5208 . GB/T26480 . GB/T13927. TNDIV-TS2401
Design and Manufacture Refer To API 6D ASME B16.34 ASME VI
Face to Face NDIV-TSD2401
Ends Connection Flange Connection: RF, RJ
Flange Standard ANSIB16.5,GB, JB, HB etc.
Inspection and Testing API 6D, API598,1S05208, GB/T26480,GB/T13927,TNDIV-TS2401

MERBKRER, TREFREERRITES,

*Customized design is available upon request.

04



WMM‘MMmﬂn

B 30 & 55 1 7= an 8 &

Automatic Recirculation Valve Overview

7= an B &

General Information

MERHARNEREE—MRENERRPESE, XERTR/NAE
TETEH. SRAMKREMREH#TR; BRRIEERZEREM L.
TEATHEOREOL, XRE{ETE. REFNRP . ERERAEE
TNANENTRBER, RIRV&R/NEE, AFROREE!T, HFREL
EITIEE, BHENRER, EAaKRENREBBEARIE, EREZNTE
Z170
The automatic recirculation valve is an automatic pump protection equipment,
it is utilized to protect the pump against overheating,cavitation during flow
less than minimum flow condition and providing the required minimum flow
through the pump. Whose primary installation place is at the pump outlet and
provide the pump most reliable and economic protection. It is to provide the
minimum flow recirculation under pump low loading operation in order to maintain the pump
stable running,the ARV has check valve function to stop the back flow and with minimum flow
recirculation function to maintain system safe operation.

Thee R TIEIRIE

Function and Working Principle

WMRTIWERTZERES, g*hﬁ'b‘m%ﬁi%ﬁmrguuiﬁlﬂﬁ T L, XMB\EATLZ L=
FEREENEFESE. AMBLUORERAFESNSERIH. PTERE. fAREMSMmMsIER
E"]?Jr‘\ﬂio E—J' E fﬁpgﬁj}ﬁﬁ%lx% E?K'fﬁﬁﬁﬁi:ﬁ_'ﬁj'; lél‘_%ftg%fm7kﬂid /JILE@/JILT}E%O

In the modern industrial process, the centrifugal pump is always working under different flow, which
requires automatic control element in the process. However the centrifugal pump may suffer from
overheating,excessive noise,instability and cavitation during low flow condition. Therefore automatic
recirculation equipment is needed to providing required minimum flow through the pump during the
pump low flow condition.

WibmRBIRE L ENMAR, FMEIFEXEK, FRERFIERE, BTHESHEORER
MEETNATEHR, PERE. FTREMEmSIENTRA, RERWREMT—EHE, BHZR
EROBEMSBNITH, MIERFRIERRADANRNEE.

With years research and development,continuous innovation and practice,Dipper Valve had launched automatic
recirculation valve,to prevent centrifugal pump against the damage which may cause by overheating,excessive
noise,instability and cavitation during low loading operation. Once the flow through the pump falls below a certain
level the bypass system of the valve opens and the minimum flow required to hydraulic pump can be provided.

ElREMhEE, ALER, EEFAUTILA:

The Automatic Recirculation Valve function,in detail,as below:

S RERMING. TRIBEENMBANIZRASGTNIRE, BEREPREN A/, FHREBELRE
%Wﬂﬁﬁmﬂu%ﬁﬁ;

Flow sensing: The check valve disc sensing the main line flow, the disc of the check valve moves upwards
with increasing main flow and downwards with decreasing flow.

S EREREHINEE. ERARUTMNBREEREETMEENR/IVEERT SRR FHESEF, BT
EHIH Q"HI‘E +IJL/}ILE?EE%IJ;

Recirculation control: The automatic recirculation valve providing required minimum flow from its bypass
to the storage device, and modulating the H-Q curve of the pump, achieve the flow control.

05
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URAEEZERMFNR/NAEZBEKBEI A REFR, HIERIHK;

The bypass allows required minimum flow to be routed to water tank or condensate tank to prevent the pump
from overheating.

ST RHEINE: FHEEFHRGRRREST NERVIELARNAMREONSEREEELERE
ik B RE;
Multistage Letdown Function: The bypass section of the valve is designed to handle the required pressure
drop from the process to the pump inlet with small noise and less flushing on bypass parts.

& FEIIEE: PRIEREEIRHIANRA, N LERRE, KERPRHAE N,

Check Valve Function: prevent against the reverse flow,the pump is protected from reverse rotation.

TiERE
Working Principle

MRELEITANO#ANRE, BEENBRARENTH, HEHEEORENTREEN, FHHT
B, BEEBRER, RIENTRENBAEAMTRNEE, SHORERTHREREN, REHEANE
EEPHFEHRAZE, #OTEBRYS. EEBEREIRENAREXARSEORERX, HRIIH
HOREREERE, BONSEaELMERBNTIESE,
The liquid flows into the valve,check valve disc automatically sensing the flow, when the flow falls below a
certain level, the bypass of the valves opens and the flow can move from the pump through the bypass section
and be recirculated to the front end of the pump. As the flow rise above the predefined amount, the main line
of the valve opens, the bypass of the valve close and the bypass flow is inversely proportional to the main line

flow. So when the main line gradually open, the bypass is gradually close. The open and close of main line and
bypass is only related to the process flow rate. The reverse flow will cause the spring loaded disc return to its

seat and check valve works.

EH Eh

Pressure Pressure

— TR T
Minimum Flow | Minimum Flow |

i

Flow

i

32

i EFlow

0
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Automatic Recirculation Valve Design and Features

Zfr R Design

% ™ &z M £ A 5t B
Type Sectional Drawing Product Range

RER

Low Pressure Type CLASS 150 ~CLASS 400

PN16~PN63

SER

High Pressure Type CLASS 600~ CLASS 2500

PN100~PN400




D RES

Low Pressure Type

FRE X IT Stable Design
Bl JE MR T RIE R ME 7R E
The upper guide bush and lower guide
bush (dual supports) design assures the
stable operation of disc.

|
BHOFERES, BIERITE.
HEDITIURRIRIEIE A R Gt
BRI BERRES
Precision recirculation control,
theoretical calculation,engineering
analysis and inspection verification
of ARV assures precise recirculation
control.

mER
High Pressure Type

F2 IR IT Stable Design

B R e 4R IT 5 7 B0 i |

The upper guide bush and lower guide
bush (dual supports) design assures the
stable operation of disc.

BHOBERES, BYERITE.
FHED TR XTI A R GIR M
BN BRETES

Precision recirculation control,
theoretical calculation,engineering
analysis and inspection verification
of ARV assures precise recirculation
control.

HRR > G R
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1EE R BRER, BRR
RS

Check valve prevent reverse flow
and sensing the flow.

e

FRAGRILAFRNR/NRE
Bypass system maintain minimum
flow through pump.

LA RER, RERE
— BT

Check valve prevent reverse flow

and sensing the flow.

ERRAGRILAFRORNAE
Bypass system maintain minimum
flow through pump.

ZREEET, BEEN &R
BARE A R

Multistage letdown unit handle
the multistage pressure reduction.

5 B R AT

Lever to bypass system

08
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Automatic Recirculation Valve Design and Features

HZlRER

S IhEERK

SEREEM. LB, BEHREMRESZHERT—E, SGURE—RZH.

*HAXEH

WIEAEMBRMRELTHNINGE, WREERENK/), TINGEMKE, £ HRNETT, 7
POZEIE

®EITREFEIR

FTHRA-—HARXNLOE, BEBARERRNNRES/NNEARE, NRBER [EHE N
BBERBERELHNENBAESRAE, EFETNEBAXARES, TBRARTEELNRE, ™5
FTREFER,

S EREE

EURETEEERET, RERRNRENER, FEAEBTRITEEATREN20% ~80%.

o B ERELT

FROEmEHER, BEALRMANHMYE, FHIFEMTE,

¢ ERFWK

BEWREMEN, BEEhRETE, BRSERMIDUEELFOMEIGE, EEERSELLIE,
RETROMENEERNMEREN, RERGNERES, BRERBH.

o LSfaE, A, #IPAHE

FREMER, b, sEttd, ERgEPTE.

B e
* RIPERIK, AHEK, ABRREE
o Al IIW, 2EikE
* RAKAtS, BRKLERS
* EMRS

® FKZE
* BRI, KER
* EEEE

i
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Automatic Recirculation Valve Design and Features

Features

@ Powerful Functions

The ARV integrate flow sensing, check valve, flow control and pressure letdown in one body, simplified
the system, it is one valve with many functions.

@ Self Contained Design

The valve with automatic flow sensing ability, as the flow fall below a certain level, the bypass system
opens and the fluid will be recirculated. No additional element required, it is a self-operating valve, the
action is promptly and reliability.

@ Low Operation Energy Consumption

The main line is an axial flow check valve, straight flow paths of axial flow check valve assures small
flow resistant coefficients and small pressure lose while flow through the valve; the bypass opens
automatically as the main flow decreases and closes as the full main flow. Therefore, the bypass is not in
continuously recirculation, which has minimized the product operation energy consumption.

@ Broad Applications

The recirculation flow across a wide range. The bypass flow can range from 20% to 80% of process main
line flow as the required minimum flow of pump.

@ Good Sealing Performance

Main line conical sealing design provide well alignment, make the sealing more reliable.

@ Long Service Life

The lower and upper guide bush on the spindle, make the disc with spindle move stable and reliable.
Furthermore, the well corrosive resistant material and the hardening treatment on sealing, had improved
the disc with spindle and sealing pair’s abrasive resistant ability, longer its’ operation life, reduced its
downtime.

@ Simple Structure, Low Maintenance

Simple structure, few parts, little move parts, easy to maintain.

Applications

@ Boiler Feedwater, Cooling System, Condensation Equipment
@ Petrochemical Industry,Refrigeration System

@ Drinking Water Supply System,Effluent Treatment System

@ Fire Fighting System

@®Injection pump

@ Paper Mill Pulp and Paper Pump

@ Snow Making Machine
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Automatic Recirculation Valve Detail And Material

FEFHREMH
Detail and Material

BMIEEZR! Low Pressure Type
TEHBE. BE.

B, BBk, BE 2R WESEITHAM.
It is mainly consists of lower body,upper body,disc with spindle,bypass body,spring,gasket,bush etc.

FSs B AR MEIE )
Sr. Parts Parts Material(Standard)
1 3RS Lower Body WCB/A105 CF8/304 CF8M/316
2 [N Disc with Spindle 13Cr 304 316
3 wHE Guide Bushing 13Cr 304 316
4 S Spring INCONEL X-750
5 L Bolt A193-B7 A193-B8 A193-B8SM
6 28 Nut A194-2H A194-8 A194-8M
7 i = Upper Body WCB/A105 CF8/304 CF8M/316
8 - Gasket 304+ £ Graphite | 304+F 2 Graphite 304+ £ Graphite
9 EIBK Bypass Body WCB/A105 CF8/304 CF8M/316




B ENEAEZTHRMH#E

Automatic Recirculation Valve Detail And Material

omos

B = E2R! High Pressure Type
FTEHBE. @

WA, FdE, wE. B SEFHEEMN.

HRR > G R
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It is mainly consists of lower body,upper body,disc with spindle,bypass body,spring,gasket,bush etc.

16
FS i 4 MR(E F)

Sr. Parts Parts Material(Standard)

W Lower Body WCB/A105 CF8/304 CF8M/316
2 i 78 Disc with Spindle 13Cr 304 316
3 w"E Guide Bushing 13Cr 304 316
4 B ahAt Lever 13Cr 304 316
5 5 Spring INCONEL X-750
6 B Control Head 13Cr 304 316
7 LS Nut A194-2H A194-8 A194-8M
8 24 Bolt A193-B7 A193-B3 A193-B8M
9 i = Upper Body WCB/A105 CF8/304 CF8M/316
10 S Spring Guide 13Cr 304 316
11 #;E Gasket 304+A 2= Graphite | 304+HA2 Graphite 316+FA 2= Graphite
12 HE Spring INCONEL X-750
13 EBERYS Bypass Body WCB/A105 CF8/304 CF8M/316
14 BIELE%E Bypass Bushing 13Cr 304 316
15 BIEERR S Bypass Plug 13Cr 304 316
16 BIEEN R B Bypass Seat 13Cr 304 316

12
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Automatic Recirculation Valve Technical Data

RMiE™

SR R B SR
XS
157 72 1 % 1) Fams
B R
ARRER
AREN
[E5% A{EDN2
REHR 30 Bh O]
BHRIEEN
BETIERE
RET/ERE
BERERE
EBMESH RIEARRR
NE
NEBE
PRAS
BAREQ
R B Qu
E QBT 9572
BN EQe
QuBtH R
ABE (FAD) EN
SH R B 6 20 =0
AR AR
gy
EEmEHTR
EARHKER
SR E R R IR A S BR
Xt
B E AR 20 =0
RBRBR
g — 18 20 &0 BHER
HABHER.

13 E: BRHARESEESAHMBHRER, BEBADENR.



Automatic Recirculation Valve Technical Data

Please Fill In The Data Sheet While Send ARV Inquiry To Dipper
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Automatic Recirculation Valve Technical Data

Reference No.:

Automatic Recirculation Valve

Valve Model No.:

Design and Manufacture Standard

Nominal Diameter

Pressure Rating

Bypass Outlet DN2

Installation Vertical [] Horizontal []

Maximum Operating Pressure

Maximum Working Temperature

Minimum Working Temperature

Pipeline and
Process Information

Maximum Environment Temperature

Minimum Environment Temperature

Medium

Medium Density

Medium Composition

Maximum Flow Q.

Design Flow Qg0

Flow Rate The Head In Q) g,

Pump Minimum Flow Q,,

The Head In Qgy

(Pump Inlet) Suction pressure

Bypass with Check Valve Or Not? YES[] NOLJ

End Connection

Flange Standard

Flange Connection
Flange Sealing Type

Customized Requirements

Automatic Recirculation Valve Technical Data

Reference No.:

Valve Face To Face Dimension | Dipper Company Standard YES[] NOL[]
Inspection And Testing Standard

Painting Standard YESCO NoO Special Requirements
Others

Note: Customized Design Is Available Upon Request

14
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TS iEP AP| 6DIE$ ISO 90011 CEiF# GB/T24001/ISO14001iF$ GB/T28001/OHSAS18001iE+
%5 . TS2710170-2013 45 . 6D-0965 45 00514Q20539ROM gﬁ%d_gégg%:m/ 92, CNAS CO26-E 2. CNAS C026-S

APl 607+ APl 6071EH APl 6FDIEH APl 6FAIEH 7911 he
%S 06-5031-SQ %5, 01202 CHN/K %% GD1.1(BJ. CHI) %5 01202 CHN/K %S, 100258
00514 ~140121 ~FS-11-0003 ~140120
TR R IE 1B PR A B ZIGONG NEW DIPPER VALVE CO. ,LTD.
Hit. BRtmeH LI EXEIIE12S Add.:No.12 Yuchuan Road High-tech Industrial Park,Zigong,Sichuan Province P.R.C
HB4R: 643000 Zip Code:643000
E3E. 0813-8253786 8104890 Tel.: +86-813-810 4890
f£H: 0813-8104921 Fax: +86-813-810 4921
k. www.dippervalve.cn Website: www.dippervalve.com
SNRHBFE : intlsales@dippervalve.com E—mail: intlsales@dippervalve.com

SEEMRAE: dprvalve@163.com

ARP=@ERARESE, = RITRMEAREIALAE, This Catalogue Information Are Indicative,Any Modification Will Be Specified In Confirmation Order.
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