POWERFLOW

oooooooooooooooooo

5 BE B '] L 35
1600 & 1l £ H i 1

( %2 %% 156 JH i % VF 20 DR 08 PR R B B )




MERITEMS 1600 RH A E£H

# B # W H H *
1600 ZFHIEENITE MR

BIETR oot eess ettt 1
1.1 FE IR EEHE oottt sss st s ss s s 1
1.2 FERAE IR TR RE T oo sssssesss s sssssssssssssssssssss s ssssssssens 2
TERETE ] oo 3
2.1 AT TR SE oo 3
22 BHITBEEE oot 5

223, HEHTBRIIT BT oeeeeeeesssssssssssssssssssssssssssssssssssssssssssnnnns 5

224, R RPITEALIE oo eeeeeeeeeesesssss s 7
23, BIEFE AT oo ssssssssss s ssssssssss s 9
FE TN BRI oottt sttt 11
FEAR BB oot sssssssss s ssssss s ssss s sssss 13
A1 THEB B s 13
42, BB BB sttt ssee 13
43, BB B s 13
4.4 BRI B AL ettt 14
B ettt 14
5.1 FET B TR oottt ssssss s sssss s 14
52, TAEBERM TAE R oo ssssssssssssssssssseenesseees 15
5.3 FE TR HL ettt 16

531 BATE B ottt 17

5320 HIEIE oot ssssss s sssss st sssss st ssssss 17

5330 BTN EE oo essess s 19

5.3.3.1. e R 20



MERITEMS 1600 RH A E£H

53.3.2. BHTIDHE oot 23
53.3.3. [E 5 JTI] et 25
53.3.4. T REBRIB oo ssssae e ssneeees 26
53.3.5. FEDR BB covoeeoeeerseessieseestss s e s sssssssssssss s ssnsssnsanns 28
533.6. BABIE e, 29
5337 FFFEA CHIE) oo 29
5338 HHRE (E) ceeceeeeeeesseseeessssesseenesssennns 31
T R T == . O 35
53300, FIPURRIE oo essssenssssssssssssssssssssssssees 36
53301 FBEIIREE oo 39
53312, B R e 40
53313, T IR E et 41

534, FUHTE D oo ssasessssessssssssssssessssesssssssssssesssasesens 41

I RIHERR evvvoeee oo eeessssesssssesssessssssssssssssssssssssssssssssssssssssssssssssssnssssssssnssssssssnns 42
TE B BT oo 42
PRAB ZR R oottt 46

[
o4
=
S:
par
%
b=z
™
~



RHEIR T E 1L %% 1600 R 51 F P F it

B EfSEEN



RHEIR T E 1L %% 1600 R 51 F P F it

1.2. 7= R K B

1600 % 518 6 WU T i & 2 — kA TRUC RS MR R 155 . |
ITFFBE R AR A M5 5 i« o 4% i3 ) Bl 3 ) 50 M PWM £ Rl A
e ok 1 0 3 S LD BE VR Y, T OR 4 i 1 B R

EMBFADEGEMIDWAAER. mE 2 iz,

5 R0 W 4 & 5 s WA &
B2 ERE5SRAE

G EH R, PRI aahEh. ERA RS, k2
frE, RSB, MM EsnER, RIEMED, JFHbERIK.



RHEIR T E 1L %% 1600 R 51 F P F it

2. RERHN

2.1. 5B R +F

167

189.5

M26x1.5

A 3. Hfr B ER+



RHEIR T E 1L %% 1600 R 51 F P F it

tel

286

97

250

124

H

B 4. AfrEIMER



RHEIR T E 1L %% 1600 R 51 F P F it

22. 5RO BAE

221. 5ET BRI S4 R

1o BiAah AT &% BT 22 G A0 4 A 25 TR IR S AL A 2 46 A1
2. WWITRT %4 MR 5E 2 AT TR ARSI, 3R BER 2 51 0 &2 44 47 25 1 FF 17 i 21
AT E DR AR m AR C1EMC2 fH (B 5 dbsiEfin), JFidx.

?aﬁiw’é%(’ﬁﬁ
s | T/—’ e
IL‘LJ i 1L |

< Ei=E
%Vﬁf o DINEER:: - ;

11T 56 4 5% H CINEESIE
A 5. Hir FWE
3. WY BEREMHGES, AGEMEEREE2RFRETHEERW
2DE (HewkiElzr) . tHE4E21L1=D-Cl, 12=D-C2, #
WRATHME LT ML MEER 1P EERN. mR LT R L2 MET
Eim R 1 Pl BB EE N, WTREERELRT D .




RHEIR T E 1L %% 1600 R 51 F P F it

HE!
W D EBARIER L1>0, L2<BhEERKESGE. SN

ok IL i

IR SN TR D i E4E L1, L2SE{E
5~25 mm 45~51 mm 3~28 mm
25~50 mm 65~71 mm 3.5~53.5 mm

£1. B4ES LB

S| | S
!
g

Be6 fMBtERERHMNE

A4 KW AT SN RAT Bl E A B, 32 ST o 4 R A AT & %

6



RHEIR T E 1L %% 1600 R 51 F P F it

00 B N BIARAT B0 R IR, JRR R e R E A . B 7 PR,

B 7. e SRR

222. 5ATBER T RARK

a5
>:H.

T BRFEREERENMS T 5. mE 8 Pim.
X

2. F5 7€ B 45 R F IR BRAT H A S AT 25 b ) T o R R R R SORIBE FE AT S b



RHEIR T E 1L %% 1600 R 51 F P F it

mpe 8 Bron.




RHEIR T E 1L %% 1600 R 51 F P F it

L2
L1
ol b |le
I j
l:!: ]
) H1 H2 L1 L2
PF-1 (%ik) 20 40 80 100
PF-2 30 50 80/130 100/150
B9. REXERT
3. BEFOAEAE

ARERAREMSERET DAL, RFALRMAANARERTRE (WE 10
Biom ), JRE e s R 180° JEEAHEHFEMMAE, BirRRERT.




RHEIR T E 1L %% 1600 R 51 F P F it

180° 180°

B 10. AEREREA

EE!

E B 25 00 e B PR G HLKD, A — A7 160 e 5 PR i i A T 5 17 Big §%

10



RHEIR T E 1L %% 1600 R 51 F P F it

3.8 0%

11, #&%ET
WORE WTS R EREE
1 BEOESmE + 0/4 — 20 mA
X1 2 | AxERFSHBEET |0/24V
3 | AxERFSHEE2 |0/24V
4 | FRERFESWA + 0-3V=“0", 15-30V = “1”
5 |fg52 GND GND

#2. X1HSET

11



RHEIR T E 1L %% 1600 R 51 F P F it

WORE WTS ik R
1 R + +24V
X3 2 HJE GND GND
3 | RERBSHWA + 0/4-20mA % 0-5/10V
4 | RERBSHWA GND GND
% 3. X3HEET
EE!

HL 4 B i 1 4 R T B S B0 L 75 R

% 0 bk R
P SRHAN (MEEMW, dERT 20 um)
R S
C K 1] [
A1 ERRN1
A2 EFHRN 2
x4 Kt
EE!

R 7 bar 7 58 5 BOE B & 1586

12



RHEIR T E 1L %% 1600 R 51 F P F it

4. BRSE

41. TEs%

Wi pE. 0~60°C
Bifh% % IP67

hitk 2% 100Hz

42. BWESH

BEnds kW% Bk

Ll mdE: 24V DC £10%, =1A. #HFE AL RIE.

hiE: <5W

XEB S AR 0/4-20mA {558 1400, 0-5/10V {558 20KQ
ARESHAML: 1400

B ES: 0/4-20mA 550 & K 13k 560, 0-5/10V {550 & k iR
10mA

FER 8155 Mt R kM HE: 50mA

FEBRESHA: 0-3V= B8 “0”, 15-30V = BH “17
43. WS E

@M BikglE (PC), AHH(304)

13



RHEIR T E 1L %% 1600 R 51 F P F it

B MR EERES)
M B: KB (PA6-GF30)

BHATAEEE: 5~50 mm
14. K95 %

SEENGEE: 3~7 bar, BEEHRHKT T E
b0 1/4 3130 A R 3%
B EEK: #F6 150 8573-1
B f Bk kDB 3 %
3 3%
&b 3%
WSk ERE: 170/min (%A JEH % 0.6Mpa)

95L/min (¥ A JE 1k 0.6Mpa, {UH{ER)

5. B 1k

5.1. F i # b

EMNEE T 4G —A 128*64 MEB R E = AP @d 4 4%
HER VM B R 5 1 AR OE B8 B I 4 A TR Ak TR 1 B Xt B 4 1 Th B G B

14



RHEIR T E 1L %% 1600 R 51 F P F it

BiE%kH & 00 Bl
% .
B
hakE 1 ikt 4
k2 ek 3
B 12, ¥R
52. THEEAMIERE

EN AP TEEX: AahRAMFEEA. 20 &I RN sl
AT Bl T e RE, mFERRER 0, FERMKEEAHA R
w3 MR .

EAHEXT, EffmkEbREBNmARS, JFahEHRITHFE.

EFHEXT, HPBoEE+/-HR FhEPTRIFE. FhEERN
HERRADEAEFHRERG, S EAELRER, FEFHIRERXFE L

|

=i
N

ORI S 05 5 M A D Re 50 F w1 6 T VD AR HE K, PR 4R X VIR
B FERE LW B W FEh . mRMER T RESHT IR, &)
R A A A

Fp il e I TRl TAEfmfidmek S hs. £LERET,
LR E AR, FEXAHME. MEBRH, RNKELAHAS R
#3.

15



RHEIR T E 1L %% 1600 R 51 F P F it

B i
L HABA T U R . % “hE R
VE Xxx % HH BB,

%

0
o HEATMARSHE. & “WA” #
EEIINCTI

HIEATRER. & “RE” #RER.

wE
9% XXX
EICaEE

FHBEATHRRAE (kFh) MR

]
(VA= XXX Rl (hEk) . % T2 REA.
%

XXX
| - | + &9

%5 THRE
53. ¥ %

EFERET, PO ER kIR sk B RIS 8 5 585 i A 1t B
EDE, MPRETREDBRRECRESEREHENERRR BB THERE.

16




RHEIR T E 1L %% 1600 R 51 F P F it

Kiks #
T
il — WARS | 6
1T

Mmahee | HH
wans |

B 13. ERUBMEEH

53.. MARES

EBREMREERTFELREEMNMAGSHRE, REZH) XERAM
4-20mA.,

WARS ——>
4-20mA | (o)
0-20mA | O

M {oaov | O
“Eﬂ’ o-sv | O

14. HARSHESW

53.2. HEE

% e ThAERE B8 B 2l & i &5 M G 1 B S 8. RIS R s WA R



RHEIR T E 1L %% 1600 R 51 F P F it

W R R R PWM S8, EXETHR TR EE SR 2-3 2.

F A g a7 o B 2 R IR 0 170 A P 0 O 67 8 £ RR S AT RV L
S 0 0 R 1] A7 e e A S R R A AT PR VB I, R IR T AT R R DM D TR
BREERSAATREER/DEN, LCODEBR “NERMIGRE" : WRET
FeiR KR T AR 15 A A AT BB iR K (A, LCD am “fr B R kAR
R LCD bl E#iRER, MpRE X e & MRS Efimti. L%

=,
Kk 3 1
HEE %-ﬁ TUNE 1
TUNE 2
Bl 15. R EHRELEH
EE!

o AU mCHTEARE, HiEh T RRRTIERE TIN5 S
F P8 3 b A S b 1 58 85 T %G i 4% 4 AT B R E R 1E

o fEAKELREP, BRMEHENG G TEMESLEMIFHRA X
g, & WArAE S8 B R e S B R B B E R

18



RHEIR T E 1L %% 1600 R 51 F P F it

5.3.3. FiHin3h sk

I b fig l

T 1 i 2

I Th e

f55 751

Tr B2

H H BH H H

X E

ZEE

5% A

<lH>

i

f

SR

ol

H H H H

WP &IE

T2l &

% 1 PR 1

P 16. MinzhRed 144




RHEIR T E 1L %% 1600 R 51 F P F it

5.3.3.1. ¥tk dh &k

W ikE:
Pk dh e vk &t
FRNHREET: 1:25

HEXS%: 0%, 5%, 10%-95%, 100%

F vkl 2 IR B e 1 5 T AT BRI AR HOG R TESKBR R W R Sh, B R
REWE B BA R ERERAE (gt ) o Rmar DU o3 18 2h R 5% vp it %
0 A DT B o oKk B IR R

@riTE (%)
A

100

0 100 * (UEQEE (%)

B 17. &HNEE > RS

20



RHEIR T E 1L %% 1600 R 51 F P F it

Bimg | —

a1 | @

FAN

<>

18. Kt M&RESH

1:25

1:33

1:50

oooooca@

25:1

33:1

50:1

YO -> 0.0%

Y5 -> 5.0%

Y100 -> 100.0%

& i B

Gtk frEREMESRITTRR 11 XA,
SN fEREESRITTRIFONILELER A,

B E X P B e SR E BOE TS WITAT AR &

* 6. i & s

21



RHEIR T E 1L %% 1600 R 51 F P F it

FE LAY

SN ETAE 1:25, 1:33, 1:50, 25:1 (kM)

50:1 ( g )
B e LRt

)

Ji P o o 45 1 e U TR % d8 B E SURFIE

, 331 (Rm),

4 0-100% 10 % & [HEEFFE > B 21 MkEm. B R LM ET#E

JE 2k 0-100%11 {f .

®—

,VXL
YO -> 0.0%
/]
)
Al v5->5.0%
1 /
V i

Y100 -> 100.0%

A

B 19. HEX#ESW

22

YO -> 0.0%

Y5 -> 5.0%

Y100 -> 100.0%




RHEIR T E 1L %% 1600 R 51 F P F it

I ITEE (%)

11 T e ———

094{-—--———-—"-"—-—-"————
80 -~

70
60

50

40
30 4 _ __ _

20
10

>
O 10 20 30 40 50 60 70 80 90 100 MILEEREE (%)

B 20. Bl R

53.3.2. BRI
W RE:
Hah B x/ME 1%, &AHE 99%

FahZHR/ME 2%, &kH 98%

i E (A A 2 A 2 P 2 BE 1 6 70 BBl b, IR T4 A7 o8 & B 2 HE R
fEo e /T T RME/ M, WIT%2%M; SReEdanttk
THTRMRKAMERM, WIT%ERTH.

Aheen b A REmMmED RN, 2AATANRAMFHEAT. FiH

23



RHEIR T E 1L %% 1600 R 51 F P F it

RAMARELE: 0-25%, FM&RAHRELE: 75-100%. 2% 2 G f
i, LIEFERER “cut off” ki,

EAHEXT, R/MED 0%M, RKIITEMAERE; &KkHEH 100%0,
FE RT3 P AS £

E O 35 TE AT 3R AR AR, o T IR T 9 AT BLAG PR e i, IR TD 4 P 4 F
MR A2 e MR % . TERTT 2, A8 /b T 05 fE T4 i,
Ik iz 8 ¥ €k T 100,

G

e

HEE M —

wRAME 1%

RKE 99%

FhEH —>

RAME 2%

RAMH 98%

RME 1% ———> +
% BAME 1%
"B
RAME 9% ———> +
T W E % Bk 99%

21. RHHEBESEH

24



RHEIR T E 1L %% 1600 R 51 F P F it

I T (%)

A EA(EREEET75-100%

100

90
80
70
60
50
40
30

20 Y

/
T T T T T T T T T T T T T T T T T 1 >
0 10 20 30 40 50 60 70 80 90 100 {UEREE (%)

A

=/IMEIRAEBE0-25%

10

M 22. ZrHErEA

53.33. E5Jim

)k E:
fEsdimEn: Et

Bt h i R e BRIV A B8 5 5 {2 AT R D 5K A
EF: 0/4mAor0V — 0%, 20 mA or 5/10 V — 100%

TF: 0/4mAor0V —100%, 20 mA or 5/10 V —0%

25



RHEIR T E 1L %% 1600 R 51 F P F it

fEsdhin ———>

Ul

tt | o G
A
GO\ P [ ] o

23. G HmBELEH

(UBIREE (%)

A
_________ H
100\ i
\ |
|
AN |
|
|
N |
N |
0 . : ThE
> oy e
0/4 mA 20mA BAES
oV 5/10 V

B 24. 55 RREA

53.3.4. TR

R E:
R/MEO%  (TEHRHE))
K H 100% (TR )

26



RHEIR T E 1L %% 1600 R 51 F P F it

BT RERR S VA B RE R A B . Y E T RREE, ®
fir 2 7% {5 T B8 K T 100% 8 /b T 0%.

w/AMEHRGE: DT ER 0-50%.

KRR E: ByEAT#ER 50-100%.

/MR K (H 2 /2 1 0 B AT R 1) 50%.

TRRE —s

RF
(i

mAME 0% [ >

=
(al

wm/ME 0%

INISES

mAE 100% —— >

-]
(e

kM 100%

=
&

| <>+

A 25. TRRHRESED

BREVITIE (%) PIEETTIE (%)

A A
— 1604100 + — — — — — —— — —— — ————____ |
|
|
|
|
|
|| & 1901 |
i |
®| RmE !
M) i 0 i
B R |
B me |
= |
Bh| _v o | |
|
|
_v -40_ 0 ||||||||||||||||||!

: e ., 1
0 10 20 30 40 50 60 70 80 90 100 (LENREE (%)

27



RHEIR T E 1L %% 1600 R 51 F P F it

B 26. T ERHREA
HE!
EARBRDRKEZFMERRE GRS/ X HE 628 fr
M. mELRREBRDMNER, BHADRRHEEK.

5335 RXRE

WRE:
B E: 1%
FHRXME: 1%

IR oz 1 55 Wi 3 1A 2 1A B0 2% i 1E B8 IX i B VG Rl I, &R e A 08 1 19 21 fir Tl
AEAE R A e RXE hEHEXEMFERXE. B35 K EX N TR
WA fE. SEXEX B 0.1%-10%.

RXRE ———>

@D
HEhEX 1% %é
A & HHEEX 1%
< —
FHRK 1% ——> +
T T % £ 1%

27. AX RBERELH

28



RHEIR T E 1L %% 1600 R 51 F P F it

HE!
RRRERD, FRGOBEER. FoMlxERE. RhL/DEE
W] BE B R IR Al 1, S BRI s A R

533.6. “EMNE

)R E:
ZEMEM: 0%

BohRERE AR RNMEMT R B R T RITE T2 E . WS
Y B e i E T DB kA 5 5 B A RCE [ A5 S R R Bk
wo BWAETEZEMERERE, LEFEORET “safe pos” ik,

RAENE 0% ——> +

W) o [x2in o

28. BANBRIELW

R
>
=F
[

5337. FREA (Ti)

R E:
s HREM: XA

FE 5 A S BE MR IE 5 B2 A A5 5 R AR AR 0 28 DASK I — B Th g R

29



B TE R %S 1600 & 51 F it

BEIhRETC R

R EELREGES,

%
|
- % i @

FREA ——>
w0

A

ZefE | @

| Hk e

V
A
i Faam | O
<,
R KA e @
A
i EH | O

29. FxARIESH

il R
FREPI S HEEEIETS PNUL
UEIL EHEERFLRRESHTEAM 6
EREFREMAGSOMEMRY., EFEFH, 0-3V= 2
15-30V = 24 “17 . &{EFEB, 0-3V = 2

ﬁﬁ “0” ,

TFREH
15-30V = 4§ “0” .

“qn
RT. ARBAER

30



RHEIR T E 1L %% 1600 R 51 F P F it

& i#h 8

B 1 HRAEADHREMNE.
i 0" fFkIhae AR 1ER.
I RE AR T RER.

X
H>
=F
(s

Zi “0” fERZBITEH D TERK.
F A Zig 1 HERREITEFHLERR.
B REFEREmE, i LT AR EARER.

® 8. FARWA, FRIEER

5338 WHRE (W#)
R E:
BRI i
BEMESRERER: 4-20mA
TEXH I 25 4R B
WEREMH: 10%
RALXEME: 100%

WEREEIR: FF

WM EDRMAREREMRNETSHR T RSB A L L.

—REWEGSE W (TR MR ) - 280 R G (8 8k e R
BEESEIRBEESHL. ENEFESRUE4-20mA, 0-20mAZ il i

PR EGESHE: MERMAGETREN/24VERERS.

MR mEREFTLRBES, WL,

31



RHEIR T E 1L %% 1600 R 51 F P F it

i itk B

400 e

<H>

—_—
jallld

Jdo

b
13-

o

25

5% i i

H

A
f

30. MNREREEW

®
O

4-20mA

0-20mA

M 31 Rl GSRYERESH

32



RHEIR T E 1L %% 1600 R 51 F P F it

@&
fﬁf%

ff 72 e

|

@&
flﬁ%

BR fir b

ZEfE

PN

O O O O ®

TN

f%ErE 10%

B &€ 100%

mExn | B

o

@
P

fW%RrE 10%

l%wrE 10%

INISER

T

FR fir % & 100%

IR iz & 100%

INISES

e
fﬂ'z
b
2

2\ (=) |2 |(=

i | @ i)

#W | O

[<H>

M 32 RliRE, FRWbEESH

33



RHEIR T E 1L %% 1600 R 51 F P F it

&

i 8

ff 2 1 &

TEB AR, e i & % A Bk 72 i I 22 I ) 15 5 B il 3

0 B (A IR A (R D 22k T I 22 R e TR, R
H24VIES (KI) 2 OVIES (). S AZEBOVES
(%) B 24VIES (%),

BThRETE TR T AR AR, iR RE R

R fr b %

fE B BT, 5 5 e PR B B e i bE 5%
HH1E 5 WL ER.

24 i 1B Ok T o PR OB r B (I, & e 24V
fBs (K & OVEES (Ki). SWASRILOVEES (KIF)
® 24VIEs (E).

ST RELE Fah B T AR, iR R ERRE.

¥
>
=P
g

EBHRAT, a0 AR &% 2 6 B S5 R
LUFRAER 2 EN, REHNH24VES (FIF) &
OVEES (WH). RMAZHLOVIES () B 24VlES (W

).
SO RETE F A T ARMER, iR R ERRE.

i N\ R

U 1 o8 B BOE A TR 5 1015 5 e AR R
SEMAGRMREMABSH, FhELH24VES (B
) & OVEES (HH). RWAZGWILOVES (KIF) 8 24V

fas (K.

34




RHEIR T E 1L %% 1600 R 51 F P F it

THEEMRERE S L HER.
YEMHEBITEFHRAN, Rahil24ViES (BF) &
OVIE S (HH). HEf e, f4ktoviEs

TIE#ESA

(BT 3 24VIES (%),

fwEBE | R E W% RS R %

PRAORE | i ERA AR R A

WERE | ERFRBEEESMERRE.

®9. WHRE, ArREHER

53.39. SR

fEs Wi R 5K M

-
S
fEeiR, REmEEm: XK

{55 5 Bx 2h GE R U 4~20mA S Af5 5 RS Bx, 1B 70 B & M 28 2 Y
WAES. B9 WMHAMENIMEE AR S<35mA, IR T #REN, —8
G F R, TEFEEMRERRES “BR” . MARAHEERLEME, §
T 1 52 7 o7 25 % HF 2 PAT 28 SBL 22 o B 1 T A WL O 455 0 £ 25 % 108 0 fk
o WA € fir 25 4% B8 1 A7 b T B S

35



RHEIR T E 1L %% 1600 R 51 F P F it

{55 i
wnxn | © Ca)
A | #EFE | O
V|
. ZEME —>
) | [ w0
&
T
A 33. BSHREMRSED
pid | ik
R 5% 155 o Bk A 1 €
Wizt B 155 o B ks T i i
ER TR M CHRFRT EWE, kI R A
Zef ‘
G om, %% fi E I 6e it Ge .
*10. ESHREM
53.3.10. H PR IE
W R E:

fir BB ER/ME: B8 E R A E D IF B AD R HEE
MERERKE: BRERMAERKFEAD RHHE

4-20mA RE S RIERDME: 765
4-20mA WEBSKRIERKH: 3823

0-20mA RERBSKRIER/ME: 0

36



RHEIR T E 1L %% 1600 R 51 F P F it

1Y

0-20mA RERBSKRIERAE: 3823
0-10V REGBSKRER/ME: 0
0-10V REBISKRIERKAM: 3413

0-5V  RERSRIERNME: 0

0-5V RERBSKRERKAME: 1707

BT TRIERITTEMRERSMERE. IR AHE KA R,
WIESUE A £ % 12 ff AD R, WEEHED 0-4095,

37



RHEIR T E 1L %% 1600 R 51 F P F it

WP RE

frE&E | EH

<>
R
&
2
F
H

fir & & IE

PN Y mAMH O

w/ME O &/MA O

<H>|
S K5
mE | \ &F

20mA 0 20mA 0

T
—

4mA O 4mA O

K% 3®

=ik E

—> WEEN) REM

Bl 34. APBRERELEWH

38



RHEIR T E 1L %% 1600 R 51 F P F it

& ik
1147 # 2 A2 (A AR OE .
B Bi/MER, RITAZ SRR HRERKAEM,

fiEWRE | ‘ o e
I A Z 2T WE R 2 Er S HRRIE AD 555 R
7 ) 24 1 1) AL AD {8
RERSBRAMKIE.
‘ B EILETM, WS EeEER, AETHERE.
BwE R IE

RERBRE ALK EADEMERE RN YAHMARGS
ADfH,
WAk E MEREMRERENSHKEZ N KEE.

®11. APRE®RM
BEGETMERESRERERER, AREREOEAERDETR

E, TR E TR KM EES MURINHRE. HEREZE, % “ 5
£ %, BBk G EENRIERR/DRRAE. LR IERRIE R
(ESESAVE SRR A TR N
HEE!
ICRR A RTIC T G a2 (. 8 9ic ok 9728 46 18 AT 66 530 3% i 9 {5 A
Flo mREMNZEMEFEREDT 3, WidxMETH, T0HEEHET

10 & 5 dh ks e

533.11. FghE &

R E:
BEFR: 2

39



RHEIR T E 1L %% 1600 R 51 F P F it

Bk T 8 R B T Bl 0 ST U Y IR T O O R T SR G 1-5 4%,
T hB/NRTEEE, 5 hmARTHEE.
Fohl —— +
il ] LRE%S 2

35. FhEERIELR

533.12. B IRP

R E:
#H: 0000

RipEm: 1

BEIhBE M T B Ok R — e ThBE R i AT AN ] OR BERE T B W RGN AR, &
AT W PR 47 803 B0 885 17 W BR 97 ) 2 RE i 75 A\ D

GD
@ %

% i R

F i
£HY)
fif 3

o
2l
@OO@@

kX
I

36. EWRIRIELSH

40



B TE R %S 1600 & 51 F it

& i B
FxRH UPNE . S TY I A
T B Ui B gl A 3 R X T % 0 1R 4
Fit o 2 &€ 3\ BN T 6E 5 5 % W BR 7
B E &1 BB E R &R
e R PR 37735 T N 2 B 0 5B B 8 K
*12. BEBRPER

533.13. ) RE
BAERESHR (AEBRAEBENRPRESE) KEFE) BilkE. B %
EFEB REEM, HE B B,

b e )

WE B, HAMMIDEEER,
K3
Wk E %. WEEN) REM
B 37. B RERELEH
534. A HES

ST 2R T
_ @
x| (i)
A
GO\ T o

38. FEESRESH

41



RHEIR T E 1L %% 1600 R 51 F P F it

6. a] &8 HE bR

1 Ef# LR LCD B REAR

WobR B 24V RIREEHIER, MABLSERER.

2. EfEKMELEEMRERITLEEFHLR

Baprat LREIE BROK; BPR AT IR BB R R ERA LD HRAT I

MEMSMIHEORERIALR.

7. E BRI

1.

3.

T R W0 o 25 1 B IR WL 2 24V DC 210%, EMABHRERINGHEEAE

frfs A F. BB THEMBRMERARRREIN. AL LR

FE 2 1B 7 b 453 50 AN TE B 15 149

SR AL

> RSB ESE R A S HEET 0.7MPa.

2> 7 hn B SR E S DD T 6 R R  IE RS Bl Sum B IR R A, Bk K
4, MiBHFERMBEA. HMTEGZESPmEHRESMERL EREN%
FKL KL 0.3um LTWIME 2B MM sMe i S %
N, BEH AC20D-01CG-A, T A& % Pl E %R 18 5T 72 8
% 2 B T EOd & 5 kA E AL 7% 9 RO 7% 1 4R B R AR PR B T
il

Bk WL Sk 1 LS

42



RHEIR T E 1L %% 1600 R 51 F P F it

> B OAFPRE, H%B X1 X3 IR % R E A BBk 56 2 k.
B A v R EL S8 AT A 2 08 KA Sl R

1) |

2> Bk LS4 K A LS M2 A PGT(4mm—6mm) . i B Oh 35 46 4 IR
PR E br 2 54, & WS Sk A BE IR IIE 1Po6 BIP) K% % .
AF 5 M0 % 1 % 47 o o PR B

43



RHEIR T E 1L %% 1600 R 51 F P F it

3> WHE ORI A E R, 3 8 Bk B 3 B Sk O B B0 £ 7% POk B4 2
%, JFH AR B IORER S 51 & 0. Bk k& RS0 Sk
6 o 366 Bt SR A 05 2

ﬁV TKEHEL

= ..-

44



RHEIR T E 1L %% 1600 R 51 F P F it

ffffffi:;;; Bk HER

PERIESL

AR TS e b Bk RS Sk B BT P Bl Kk e Sk T KB S i 75 153 56
AEE B T FR

 FP LB YRR E BL AR b Bl B Sk B0 e Sk A B g U T G A AR E i 75 $5E

SHAE R BT E A

o M TEALES R A AT AT LR . 55 46 PROIE A 17 B2 A AT BL G il U B b T

AR, AT HLAD R o 2% 5 R A R B LD o A 7™ A 0 A8 1) i fer
32 B B 3 15 G BR, % T b o IR B A G L S R A AE R 2 B

45



RHEIR T E 1L %% 1600 R 51 F P F it

8. IR B 5k

L RKBERARERE, 2H%AFANRBING, &P 5H R RSN %% E i
e 08 IR %5 o MR 25 WA Rz B IE) Ok 24 /B (3R T A ER M)
2. FEmBRERMUARZ R RRBOR A E, MEFERE 2401,
3. T RSB &R, AR PR 1
1) R A P
) RGRARBRAMALY, BAFESHz 5.
3) A7 b I B AR S A R B, REEAR
PR T
1> 7= 53 il o 0 9
2> kol ik L R T T A 1 SRR
> FHMEREEE k.
4> R0 08 BIE S S % 2 B A T 8O T A T Y O R T S
187 8
5> R TR LT 0E Bk RS L G 3T R BUR
4) A HIERE (BRRE ) 1R iR a5
A NIRRT TR TR R A i, B o )R W B AR O G B S TR A B R 55
5. RFRFKB W% e A R B

46



RHEIR T E 1L %% 1600 R 51 F P F it

9. % X R i1 R B 4

1600 Feidieisslae P
1601 wdiEfEsEITsEe R EE
N ERISES _
Y 4-20mARIEES RIRES
S E(EF PR
D WEF HATHIGZEEY

S2 BHi7#E5-25 mm
S3 EHf3#825-50 mm RIIRXTE
S4 Af7iE 90°

& 3 min iR
T1 G1/4
T2 M16* 1
T3 M22* 15 sREE
T4 M26* 15

S &u yre
ey E{ERRTERIS
|

[z600 JN] —[s]—[s2]- [ ] —[1]—[=1

ik

REKBREE S, KB 1 BN SENE 40-100 mm B HATE,
R Q2 @WIERKENR 125-160 mm BIHAT 2. KRB Q2 & AT 51k H
frés, HErmm A RimAaKE. KB L2 kMR IkKEH hin AR DT
0.6Mpa T IS KR 2

WD B K AT B 0 v KW S4 & Y AT S A7 &5 TE LR A
BMEgrEndke. mRERNKES4, WREIREERATELE,

BERBBRREKINAHEL.

T50~AT125, H fth 2k

47



Contents

OVETVIEW ...ttt ettt ettt et ettt ettt e et e s st e e bt esateeabeesseeenteesabeenseesneeenseas 50
1.1. Product StIUCLUTE .......coviiiiieiieiie e 50
1.2. Product description and application ............cceceeeeeuieeecieeeeirieeciee e 51
INSEALIALION ... 52
2.1. Mechanical diMeNSIONS .........eevueeruieierieieeie et 52
2.2. Actuator COMBINAION ......eeeeieiiieiieeiie ettt 54
2.2.1.  Actuator of line Stroke ..........ccooeeeoiieniiiiiiiieeieeeeee e 54
2.2.2.  Actuator of angle StroKe ..........coocueeeviiiiiiiiniiieeieeeeeeee e 56

2.3. Interface angle adjustment ............c.oevveeviieiiienieecieee e 58
Connection dESCTIPLION ......eevueieiieiiieeiieiie ettt ettt ettt et et e st eebeesaeebeesnees 60
Technical data...........oeiuiiiiiiie e 61
4.1. WOTKING data ......cccviiieiieiieiiiciiceeteeee et ea 61
4.2. Electrical data..........cocoviiiiiiiiiieee e 62
4.3. Mechanical data...........oooeiiiiiiiiiieeee e 62
4.4. Pneumatic data.........cooiiieieiie e 62
OPETALION .....vieiiieeiieetie ettt ettt ee et e e bt e etteesbeessbeeseessseeseassseensaessseenseessseensaensseans 63
5.1. Interface deSCIiPtiON .....c.uevvieiieeiieciie ettt ettt eeaeens 63
5.2. Operating mode and operating interface...........ccceeeeciereerenecneeneneene. 63
5.3. IMAAIIN INCIIU ...ttt ettt ettt e s et eesaaeebeesneeeneeas 65
53010 INPUT .ot 65
5320 AUTO TUNE ..ottt 66
533, ADD FUNC ...ttt 68
5331, CHARACT oottt 69

5.3.3.2. CUTOFF .ot 72

5333, DIRCMD ..ottt e 74

5334, LIM STROKE .....coooiiiiieeeeeeeee et 75

5.3.3.5. DEAD BAND ...coiiiiieeeeeeeeeee e 77

5.3.3.6. SAFEPOS ...t 78

5.3.3.7.  BINARY IN(Optional) .......cccceevrierieeiiienieeieenieeieeiee e 78

5.3.3.8.  OUTPUT(0ptional) ......ccceeeuieriiiiiaieeiieiieeeeeee e 80

5.3.3.9. SIGERROR ..ottt 84



© 2 N o

5.3.3.10. CAL USER ....ioiiiiieeeeceee et 85

5.33.11. MANU RATE ...ttt 87
5.3.3.12. CODE ..ottt e 88
53313, SET FACT ..ottt 89

534, LANGUAGE ....cooiiieeeee et 89
TTOUDBIE SHOOTINE ..ot 40
ATEEITION ..ottt ettt ettt ettt et sbe et et s ae ettt e neenaea 90
A0S 20 11 0 33 00 SRR 94

Selection and ordering data............cocevievirieniiiiiiiniei e 95



Intelligent Valve Positioner 1600 Series User’s Manual

1 Overview

1.1. Product structure

Human machine interface

\// Stainless steel body casing

Main body casing

Electrical connection

Pneumatic connection

Figure 1. Positioner structure
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1.2. Product description and application

1600 series intelligent valve positioner is a valve stroke controller based on
microprocessor. The valve stroke can be set by external input signal. The positioner
can adjust valve stroke quickly and accurately by using automatic control algorithm
and PWM control technology, accordingly control the flow of fluid line.

The positioner can combine with different pneumatically actuated valves for using. As

shown in Figure 2.

with diaphragm valve with angle seat valve
Figure 2. Combinations of positioner and pneumatically actuated valves

The product can be used in sealed space and controlled automatically and remotely. It
has a variety of auxiliary functions such as transfer characteristic, safety position, cut

off, etc. It is easy to install, operate, maintain and has low failure rate.
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2. Installation

2.1. Mechanical dimensions

| A ——
S (
LN -

189.

M26x1.5

Figure 3. Mechanical dimensions for line stroke
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286
<
. A
X 7~ )

167

223

124

Figure 4. Mechanical dimensions for angle stroke
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2.2. Actuator combination

2.2.1. Actuator of line stroke

1. Make sure that the stroke range and the screw thread size of the actuator which
needs to combine meet the requirements.

2. Separately measure the C1 value when the valve is fully closed and C2 value
when the valve is fully open by the depth ruler. The values are the distance
between the stem top and the datum clamp face of the actuator. As shown in

Figure 5.

The datum clamp face
of the actuator
- M26x1.5 - T T - M26x1.5 -
A ]
I |
Q
I | |
1] -/ A | B
=4 TE
7oA | oA Valve

stroke

Valve is fully closed Valve is fully open
Figure 5. Actuator measurement

3. Adjust the adjusting nut of the displacement sensor. Then measure the D value
(as shown in Figure 6) by the depth ruler in the state of the displacement sensor
being completely loosened. Calculate the compr- ession value L1 =D - CI1, L2 =
D — C2. It is recommended that the compression value L1 and L2 are both in the
reference range which is showed in Table 1. If L1 value or L2 value is unable to

meet the reference range, adjust the D value according to the actual situation.

54



Intelligent Valve Positioner 1600 Series User’s Manual

NOTE!

The adjusted D value must ensure that L1 > 0,L2 < the maximum

compression value of the displacement sensor. Otherwise, the positioner cannot

match the actuator.

Maximum valve stroke D range L1, L2 reference range
5~25 mm 45~51 mm 3~28 mm
25~50 mm 65~71 mm 3.5~53.5 mm

Table 1. The reference range of the compression value

) [ Lock nut

\Adjusting nut

Figure 6. Travel sensor adjustment and measurement

Raise the internal valve stem of the actuator to the highest position. Make the
actuator connection of the positioner entering into the thread connection of the

actuator by NO.32 wrench. As shown in Figure 7.
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Figure 7. Actuator Combination

2.2.2. Actuator of angle stroke

1. Fix the mounting body under the positioner. As shown in Figure 8.
2. Connect the feedback pole of the positioner with the axis of the actuator. As

shown in Figure 8.
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2
L1
r‘\l
T
F:/ | —
Type H1 H2 L1 L2
PF-1( Default ) 20 40 80 100
PF-2 30 50 80/130 100/150

Figure 9. Mechanical dimensions of the mounting body

2.3. Interface angle adjustment

If you need to adjust the interface angle, relax the hexagon screw in place A (As
shown in Figure 10) first. Then adjust the angle clockwise or counter-clockwise in

180°range. After adjusting the angle, lock the angle by the hexagon screw.
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180°

l
A

NOTE!

Figure 10. Graph operation

The positioner has rotation stopper mechanism. If it is restricted to rotate in one

direction, please do not force to rotate continuously.
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3. Connection description

A-coded

Figure 11. Connection

Connection | Pin Description Signal Type
1 | Analogue signal output + 0/4 — 20 mA
2 | Binary signal output 1 0/24 V
Xl 3 Binary signal output 2 0/24V
4 | Binary signal input + 0-3V =07, 15-30V =1
5 | Signal common GND GND

Table 2. Electrical connection description — X1
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Connection | Pin Description Signal Type
1 | Power supply + +24 'V
X 3 2 | Power supply GND GND
3 | Set signal input + 0/4—-20mAor0-5/10V
4 | Set signal input GND GND

NOTE!

Table 3. Electrical connection description — X3

Error connection of the electrical pin may cause the positioner damage.

Connection Description
P Air supply enter (built-in filter, filter size 20 um)
R Air exhaust
C Check valve
Al Pilot air outlet 1
A2 Pilot air outlet 2
Table 4. Pneumatic connection description
NOTE!

The air source pressure bigger than 7 bar may cause positioner damage.

4. Technical data

4.1. Working data

Ambient temperature: 0~60 °C

Protection class: IP67

Vibration resistance parameter: 100Hz
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4.2. Electrical data

Connections: cable gland

Supply voltage:

24V DC £ 10 %, =1A. Recommend switching-mode power supply.
Power input: <5§W

Input resistance for set-point signal: 140Q at 0/4-20mA, 20KQ at 0-5/10V
Input resistance for process signal: 140Q

Analogue output signal:

maximum load 560€2 at 0/4-20mA, maximum current 10mA at 0-5/10V
Binary output signal maximum current: S0mA

Binary input signal: 0-3V = logic “0”, 15-30V = logic*“1”

4.3. Mechanical data

Cover material: Polycarbonate (PC), Stainless steel (304)
Sealing material: Silicone rubber (SI)
Main body material: Polyamide Resin (PA6-GF30)

Control stroke range: 5-50 mm

4.4. Pneumatic data

Air pressure range: 3~7 bar, specific values depending on the actuator

Connections: Plug-in hose connector G1/4

Air quality:

ISO 8573-1

Solid particle size and density Class 3
Dew point Class 3
Oil content Class 3

Air flow rate:
17L/min (input pressure of 0.6Mpa)
95L/min (input pressure of 0.6Mpa, only single-acting)
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5. Operation

5.1. Interface description

The positioner includes a 4-key control panel and a 128x64 dot matrix graphics
display. User can switch the display and set parameters and functions by pressing the
four keys. The functions of the keys are represented in the 4 lower grey bars on the

LCD display panel.

Value type Value

POS (00
% :

|

Key functions

Key 1 Key 4

Key 2 Key 3

Figure 12. Operating interface

5.2. Operating mode and operating interface

The positioner has two operating mode: automatic mode (AUTO) and manual mode
(MANU).

The positioner default operates in the automatic mode when powering up. At this time,
the interface is locked. To unlock the interface, it needs to press both two | & | keys
for about 3 seconds.

In the automatic mode, the positioner accepts the input signal for set-point value and
adjusts the valve stroke automatically.

In the manual mode, user must press the “+/-” key to adjust the valve stroke manually.
The set-point value is the current valve position after adjusting the valve stroke

manually or the current valve position after switching from the automatic mode to the

63



Intelligent Valve Positioner 1600 Series User’s Manual

manual mode. It is displayed on the manual mode interface.

The operating mode can be switched by AUTO key and MANU key if BINARY IN
function is not enabled for switching the operating mode. If enabling the BINARY IN

function for switching, switching by function keys is not effective.

User can switch the operating interface by the function keys. The operating interfaces

are descripted in Table 5. The interface will be locked if no keys are pressed for a long

time. To unlock the interface, it needs to press both two | & | keys for about 3

seconds.

i
POS XXX
%

Current position in the automatic mode. Press
“POS” key or “AUTO” key to display.

INPUT
NPUT X X X
e[ pos |

The value of input signal in the automatic
mode. Press “INPUT” key to display.

CMD
CMD X XX
e pos | v

The set-point value in the automatic mode.
Press “CMD” key to display.

Current position value (big font) and position
set-point value (small font) in the manual
mode. Press “MANU” key to display.

. Operating interface
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5.3. Main menu

User can operate specific function or set specific parameters under the main menu.

The menu interfaces have no lock function. So user should exit to the operating

interface from the main menu after operating specific function or setting specific

parameters.

Press for approx.3s

OPERATING
INTERFACE

D,

>

CD

INPUT ==

AUTO TUNE

<H>

ADD FUNC | FH

LANGUAGE | FH

Figure 13. Operating structure main menu

5.3.1. INPUT

The option is used to select the type of the input signal for set-point value. The signal

type is 4-20 mA after factory settings.

4-20 mA

® G

0-20 mA

O

INPUT ——>
%

0-10V

O

0-5V

O

Figure 14. Operating structure INPUT
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5.3.2. AUTO TUNE

The function can test the related control parameters including the direction between
the aeration state of the actuator and the actual position, the total valve scale, PWM
parameters. The whole process will continue for about 2-3 minutes if running
normally.

System will check whether the whole valve stroke range is in the effective range of
the displacement sensor during the automatic adjustment process. When the whole
valve stroke range is out of the effective range of the displacement sensor, if the
minimum value of the whole valve stroke range is smaller than the minimum value of
the effective range of the displacement sensor, LCD displays “POS MIN ERROR?”, if
the maximum value of the whole valve stroke range is larger than the maximum value
of the effective range of the displacement sensor, LCD displays “POS MAX ERROR”.
If LCD displays the error information above, it is need to re-match the positioner and

the actuator, refer to Chapter 2 for details.

Press for approx.3s

AUTO TUNE ——> TUNE 1

TUNE 2

@ i

TUNE FINISH

Figure 15. Operating structure AUTO TUNE
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NOTE!

®  Although the positioner has ran the automatic adjustment function in the
factory. In order to get the control parameters of the actual work
environment, the positioner must run the function again in the actual work
environment.

® Make sure that the air supply pressure is in the working range of the actuator
and has no big wave. Otherwise the automatic adjustment may fail or the test

parameters may be error.
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5.3.3. ADD FUNC

The option includes auxiliary functions.

ADD FUNC

CHARACT

CUTOFF

DIR CMD

LIM STROKE

H H H H H

DEAD BAND

SAFEPOS

BINARY IN

<>

OUTPUT

SIG ERROR

H H H H

CAL USER

MANU RATE

CODE

: SET FACT

Figure 16. operating structure ADD FUNC
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5.3.3.1. CHARACT

Factory setting:

CHARACT option: LINEAR

EQ PERC option: 1:25

FREE value: 0%, 5%, 10%...... 95%, 100%

The CHARACT function is to determine the relationship between position set-point
value and valve stroke. In the actual control system, the controlled variable is usually
required to have specific control characteristic, such as linearity. User can select or set

the characteristic option to meet the control requirement in the function menu.

Valve stroke(%)
(POS)

A

100

100 > Set-point value(%)
(CMD)

Figure 17. Graph characteristics of linear and equal percentage
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CHARACT

—
LINEAR | @® @

EQPERC | O ——>
™

@ FREE |OQ ——

()

Figure 18. Operating structure CHARACT

(sm)
1225 | (@
1:33 | O
1:50 | O
25:1 | O
33:1 | O
501 | O

YO0 > 0.0%

Y5 ->5.0%

Y100 ->100.0%

Option Description
LINEAR 1:1 linear transfer relationship between position set-point value
and valve stroke.
EQ PERC Equal percentage transfer relationship between position
set-point value and valve stroke.
FREE Freely programmable transfer relationship between position

set-point value and valve stroke for user.

Table 6. Option CHARACT
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Equal percentage characteristic

The Equal percentage characteristic includes the options of 1:25, 1:33, 1:50,
25:1(inverse), 33:1(inverse), 50:1(inverse).

Freely programmable characteristic

User can program free characteristic by operating the FREE option.

The position set-point value scale ranging from 0-100 % is divided uniformly into 21

nodes. A freely programmable valve stroke ranging from 0-100 % is assigned to each

Ge)

FREE | (@) —

node.

YO0 ->0.0%

YO0 ->0.0%

| [ ID]+

Y5 ->5.0%

<HD>

Y5 ->5.0%

@ Y100 ->100.0%

\
Y100 ->100.0%

010 POBE

| I+

Figure 19. Operating structure CHARACT FREE
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Valve stroke(%)
(POS)

100 +———— — - e — e — =

90 — =TI ZZIZZZZ==Z

80 -~

70 —

60 -

50 {—————— — — —

40 -

30 4 — — — — —

20 —

10 {==

1 >
0 Set-point value(%)
10 20 30 40 50 60 70 80 90 100 (CMD)

Figure 20. Graph CHARACT FREE
5.3.3.2. CUTOFF

Factory setting:
AUTO CUT MIN value: 1%, AUTO CUT MAX value: 99%
MANU CUT MIN value: 2%, MANU CUT MAX value: 98%

When the percentage of set-point value is in the enabled range of CUTOFF, the valve
is fully deaerated or aerated. The valve is fully close when the percentage of set-point
value is less than or equal to MIN setting parameter and is fully open when the
percentage of set-point value is greater than or equal to MAX setting parameter.

The function divides into AUTO CUT function in the automatic mode and MANU
CUT function in the manual mode. Parameter MIN range: 0-25%, Parameter MAX
range: 75-100%. When the function is enabled, the sign “cut off ” is indicated on the

operating interface.
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In the automatic mode, when the MIN data is 0%, CUTOFF for closing the valve is

inactive; when the MAX data is 100%, CUTOFF for opening the valve is inactive.

When the positioner is running the function, due to the actuator internal characteristics,

the valve position will have some deviations after the valve being fully closed or fully

opened. As a result, the position value may be smaller than 0% when the valve is fully

closed or bigger than 100% when the valve is fully opened.

B

Figure 21. Operating structure CUTOFF
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Valve stroke(%)
(IZOS) MAX adjustable from 75-100%

100 +~ — — — — — — — — — — — — — —— —— — —
90 -+ /

80 -
70 -

60 -

40 -
30

20

- /
104 /

IIIIIIIIIIIIIIIIIIII>
Set-point value(%)

(CMD)

!
!
!
|
|
!
!
!
|
50 - '
!
!
!
|
|
!
!
!
|
|

0 10 20 30 40 50 60 70 80 90 100

A
MIN adjustable from 0-25%

Figure 22. Graph CUTOFF
5.3.3.3. DIR CMD

Factory setting:
DIR CMD option: RISE

The function is to set the effective sense of direction between the input signal and the

position set-point value (CMD).

RISE: 0/4 mA or 0 V — 0%, 20 mA or 5/10 V — 100%.
FALL: 0/4 mA or 0 V — 100%, 20 mA or 5/10 V —0%.
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DIRCMD }——M > RISE | ® @

@ i FALL | O

Figure 23. Operating structure DIR CMD

Set-point value(%)
(CMD)

FALL

> Input signal
0/4 mA 20 mA put sig
oV 510 V

Figure 24. Graph DIR CMD
5.3.3.4. LIM STROKE

Factory setting:
LIM STROKE MIN value: 0% (unlimited)
LIM STROKE MAX value: 100% (unlimited)

The function limits the automatic adjustment range in the whole valve physical stroke.
After setting the limit value, the value of valve stroke (POS) on the display may
bigger than 100% or smaller than 0%.

MIN adjustment range: 0 — 50 % of the total physical stroke.

MAX adjustment range: 50 — 100 % of the total physical stroke.

The minimum gap between Min and Max is 50 % of the total physical stroke.
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LIM STROKE S @
MIN 0% |——— +
@ MIN 0%
A V]
i @
@ MAX 100% [——> +
%’ MAX  100%
Figure 25. Operating structure LIM STROKE
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(CMD)

Figure 26. Graph LIM STROKE

NOTE!

Please do not set the minimum gap between Min and Max too small in application,
since it may increase the difficulty of valve stroke adjustment. If to do so for

necessary, please change the AUTO DB value bigger.
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5.3.3.5. DEAD BAND

Factory setting:
AUTO DB value: 1%
MANU DB value: 1%

The system does not adjust the valve stroke when the gap between the stroke value
and the position set-point value is not bigger than the dead band value. The dead band
value is divided into automatic dead band value and manual dead band value. The
automatic dead band value corresponds to limited scale of the valve stroke. The dead

band range is 0.1%-10%.

AUTO DB 1%

| [P+

DEAD BAND >
AUTO DB 1%
A T
V|
MANU DB 1%

MANU DB 1%

9161016

| <D+

T

Figure 27. Operating structure DEAD BAND

NOTE!

The smaller the dead band setting, the higher the control accuracy getting.
Please set the dead band value in reason. Because the too small value may cause the
solenoid valve in the body to act frequently and lead to long adjustment time and

unstable working state.
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5.3.3.6. SAFEPOS

Factory setting:
SAFEPOS value: 0%

The function is used to set a safety position which the valve stroke is adjusted to for
some specific conditions. The safety position is adjusted by the binary input signal or
an error signal for set-point value. When the adjustment for the safety position is

enabled, the sign “safe pos” is indicated on the operating interface.

SAFEPOS SAFEPOS 0%

SAFEPOS 0%

(o)

of

Figure 28. Operating structure SAFEPOS

5.3.3.7. BINARY IN(optional)

Factory setting:

SWITCH option: CLOSE

FUNCTION option: SAFEPOS

TYPE option: NORMAL OPEN

The function is used to operate the positioner to achieve some functions by binary

input signal. If the product selection has no feedback signal, this function is invalid.
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] 222 (o= @

SWITCH |——>
CLOSE

G @

V|| FUNCTION
SAFEPOS
@ MANU/AUTO | (O
@ TYPE

)
NORMAL OPEN ®

N

™
NORMAL CLOSE | O

Figure 29. Operating structure BINARY IN

Option Description

SWITCH Open or close the BINARY IN function.

FUNCTION | Select the operating function of binary input signal.

Select the effect type of binary input signal. When selecting
NORMAL OPEN option, 0-3V = logic “0”, 15-30V = logic “1”. When
selecting NORMAL CLOSE option, 0-3V = logic “1”, 15-30V = logic
‘GO,’.

TYPE

Table 7. Option BINARY IN
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Option Description

The position of valve stroke is adjusted to the safety position by logic
13 1 ,’.

SAFEPOS The function inactive by logic “0”.
The function is only active in the automatic mode.
The system operates in the automatic mode by logic “0”.
The system operates in the manual mode by logic “1”.
MANU/AUTO

Switching the operating mode is inactive by the function key on the

operating interface when the function is enabled.

Table 8. Option BINARY IN FUNCTION
5.3.3.8. OUTPUT (optional)

Factory setting:

ANALOGUE option: POS

ANALOGUE TYPE option: 4-20 mA
BINARY option: LIM DEV

BINARY VAL DEV value: 10%

BINARY VAL POS value: 100%
BINARY TYPE option: NORMAL OPEN

The function is used to let system output related control parameters or operating states
to the other terminals.

One analogue output (can be selected according to product type selection): analogue
signal of the current position (POS) or of the set-point value (CMD). Two output
signal types (4-20mA, 0-20mA) can be selected.

Two binary outputs: 0/24V binary signal of operating state related with the system.

If the product selection has no feedback signal, this function is invalid.
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OUTPUT
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ANALOGUE —5
. POS
N
CMD
V]

BINARY
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O
H
—>
CHANNEL 1 | FH
o
@ CHANNEL 2 | FH

Figure 30. Operating structure OUTPUT

TYPE

s

G

4-20 mA

0-20 mA

® =

O

Figure 31. Operating structure ANALOGUE TYPE
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POS DEV

POS LIM
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VAL DEV 10%
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TYPE

VAL LIM 100%
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D,

O O O O @

© (=)

D
% VAL DEV 10%
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% VAL LIM 100%
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N
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Figure 32. Operating structure OUTPUT BINARY
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Option

Description

POS DEV

Output for excessively large control deviations of the positioner in
the automatic mode.

System outputs 24V signal (NORMAL OPEN) or 0V signal
(NORMAL CLOSE) when the deviation between position value
and position set-point value bigger than the setting deviation set in
the VAL DEV option. Otherwise system outputs OV signal
(NORMAL OPEN) or 24V signal (NORMAL CLOSE).

The function is inactive in the manual mode and keeps previous

state.

POS LIM

Output for the compare relation between the current position and a
specified limit position in the automatic mode.

System outputs 24V signaNORMAL OPEN) or 0V signal
(NORMAL CLOSE) when the current position bigger than the
specified limit position set in the VAL LIM option. Otherwise
system outputs 0V signal NORMAL OPEN) or 24V signal
(NORMAL CLOSE).

The function is inactive in the manual mode and keeps previous

state.

SAFEPOS

Output for the current position whether is in safety position in the
automatic mode.

System outputs 24V signal (NORMALLY OPEN) or 0V signal
(NORMAL CLOSE) when the current position is in safety
position. Otherwise system outputs 0V signal (NORMALLY
OPEN) or 24V signal (NORMAL CLOSE).

The function is inactive in the manual mode and keeps previous

state.

SP ERROR

Output for error signal for set-point value.

System outputs 24V signal (NORMAL OPEN) or 0V signal
(NORMAL CLOSE) when detecting the error signal for set-point
value. Otherwise system outputs 0V signal (NORMAL OPEN) or
24V signal (NORMAL CLOSE).
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Output for the state of operating mode.

System outputs 24V signal (NORMAL OPEN) or 0V signal
(NORMAL CLOSE) when the positioner is working in the manual
mode. System outputs 0V signal (NORMAL OPEN) or 24V signal
(NORMAL CLOSE) when the positioner is working in the

A/M STATE

automatic mode.

VAL DEV | The setting of deviation value for POS DEV option.

VAL LIM The setting of limit position value for POS LIM option.

TYPE Select the effect type of binary output signal.

Table 9. Option OUTPUT BINARY
5.3.3.9. SIG ERROR

Factory setting:
SIG ERROR option: ERROR OFF
SIG ERROR SAFEPOS option: CLOSE

The function is used to detect the error of 4-20mA input signal, but cannot detect
input signal of other types. The error condition is the value of 4-20mA input signal <
3.5mA. If opening the error detecting, the set-point value will instruct “ERROR” on
the operating interface in the case of detecting the error signal. If the safety position is
not enabled, the single-acting power-off safe positioner will exhaust the actuator
cylinder’s air and the single-acting power-off freeze positioner will keep the valve

position and the double-acting positioner will leave the valve position in a free state.
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SIG ERROR | —=%
ERROR OFF | ®

ERRORON | O

o @

SAFEPOS |——>

CLOSE

N
/]
OPEN

Figure 33. Operating structure SIG ERROR

O @

Option Description

ERROR OFF | Signal error detection is inactive.

ERROR ON | Signal error detection is active.

The SAFEPOS function is enabled by selecting OPEN and ERROR

ON option when detecting the error signal.

SAFEPOS

Table 10. Option SIG ERROR
5.3.3.10.CAL USER

Factory setting:

CAL POS MIN: the AD value of minimum position by AUTO TUNE function.
CAL POS MAX: the AD value of maximum position by AUTO TUNE function.
CAL INPUT MIN for 4-20mA: 765

CAL INPUT MAX for 4-20mA: 3823

CAL INPUT MIN for 0-20mA: 0

CAL INPUT MAX for 0-20mA: 3823

CAL INPUT MIN for 0-10V: 0

CAL INPUT MAX for 0-10V: 3413

CAL INPUT MIN for 0-5V: 0

CAL INPUT MAX for 0-5V: 1707
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The function is used to calibrate the scale value for valve stroke and input signal. And
it is not recommended to be used for general users.

The value of calibration is a 12bit AD sample value in the system, the range is 0-4095.

CAL USER %-N
y cALPOS | HH
A
CAL
V|
CAL FACT

H

MAX 0 MAX 0

CALPOS —>
MIN O MIN O
:
VI

20mA O 20mA 0

CALINPUT —m> @
4mA 0 4mA 0
5
Vi

Press for approx.3s

CALFACT —— >  Calibration values reset to factory settings

Figure 34. Operating structure CAL USER
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Option Description
Calibrating the scale values for valve stroke.
When setting the MIN value, the actuator is fully close
automatically. When setting the MAX value, the actuator is fully
CAL POS . o S
open automatically. The setting interface will display the present
AD value of calibration and the lighted AD value of current
position.
Calibrating the scale values for input signal.
When setting the option, the actuator is fully deaerated and does not
CAL INPUT | operate other functions. The setting interface will display the
present AD value of calibration and the lighted AD value of current
input signal.
The parameters of CAL POS and CAL CMD reset to factory
CAL FACT
settings.

Table 11. Option CAL USER

When the system is running CAL POS or CAL INPUT function, user should watch

the lighted changing value whether tends to be stable. The stable value can be judged

according to the range of digital number changing less than 5 for a long time. After

judging the stable value, press “OK” key on the display to record current changing

value as the new calibration value. The recorded value may be different with the

changing value which before recording.

NOTE!

Write down the current changing value before recording. The changing value to be

recorded may be different with the value after being recorded. If the deviation of

digital number between them is less than 3, the recorded value is available. Otherwise

please run the calibration for the related value again.

5.3.3.11.MANU RATE

Factory setting:
GRADE : 2
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The function is used for setting the rate for adjusting valve stroke in the manual mode.

The grade of adjustment rate: 1-5, 1 is the slowest adjustment rate, 5 is the fastest

adjustment rate.

MANU RATE —> +

\ N
(D[

GRADE 2

Figure 35. Operating structure MANU RATE

5.3.3.12.CODE

Factory setting:

Code: 0000

Protect options: none

The CODE function is to prevent some soft functions of the positioner being accessed.

If enabling the CODE function, it needs to input the code before opening the protected

menu or running the protected functions.

CODE

l CODE INPUT

COIRICS

G

MAIN MENU

MANU/AUTO

ADD FUNC

AUTO TUNE

@OO@@

CODE MODIFY

Figure 36. Operating structure CODE
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Options Description
MAIN MENU Code protection for entering the main menu.
MANU/AUTO | Code protection for switching between automatic mode and

manual mode.

ADD FUNC Code protection for entering the auxiliary function menu.

AUTO TUNE Code protection for running automatic adjustment.
CODE MODIFY | Modify the code for protected options and entering the
CODE menu.
Table 12. Option CODE

5.3.3.13.SET FACT

All setting parameters reset to factory default value except the parameters of AUTO
TUNE and CAL USER. To do so, enter the menu of auxiliary functions, then select
the SET FACT option and press the “RUN” key for about 3s.

Press for approx.3s

SET FACT —— > Factory reset

Figure 37. Operating structure SET FACT

5.3.4. LANGUAGE

The option is used to select the interface language.

LANGUAGE }|—— CHINESE | ® @

N
V]
@ ENGLISH | O

Figure 38. Operating structure LANGUAGE
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6. Trouble shooting

1. LCD does not light after the positioner powers up.
Make sure that the 24V DC power supply is normal.
Make sure that the power cables are connected correctly.

2. The positioner is unable to locate position. The valve cannot be fully opened
or fully closed for a long time.
Make sure that the pressure of air supply meets the requirement.
Make sure that the setting value of limit stroke or dead band are not too small.
Make sure that the pneumatic connections of the positioner and actuator are not

leaking.

7. Attention

1. The power supply voltage of the positioner is 24V DC £10%. Please check the
power supply before connecting the power cable to the electrical terminal. Make
sure that the power supply is cut off before connecting the power cable. If the
product is damaged by high voltage, it will lose warranty.

2. Air supply use specification
1> The air pressure should be less than 0.7MPa.

2> Install the filter pressure reducer (5 um filtration accuracy) in front of the air
supply inlet of the positioner to prevent moisture or oil from infiltrating. In
the situation of much oil in the air, it is suggested to additionally install oil
separator (3 um filtration accuracy) in front of the air supply inlet of the
positioner. It is suggested to use the combination of SMC brand filter
pressure reducer and SMC brand oil separator. Its model is AC20D-01CG-A.
If the product is damaged due to the oil entering the product without oil
separator or filter pressure reducer being installed, it will lose warranty.

3. Waterproof electrical connectors use specification
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1> The electrical connectors have foolproof design. Please connect the electrical
female connector with the electrical male connector of the positioner
according to the sign X1 and sign X3. Error connecting by strong force will

destroy the electrical male connector.

2> The cable diameter which is compatible with the waterproof electrical
connectors is PG7 (4mm-6mm). Please use the multi - core cable with
external insulation protection skin, otherwise the electrical connectors cannot

achieve IP66 protection class.

Correct and error wiring ways are showing in the following pictures.
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3> If the electrical male connectors are not used for a long time, to prevent water
vapor or corrosive gases corroding the connector pins or entering the
positioner inside, please screw on the electrical female connectors and block
another side of the electrical female connectors with the silicone plugs. As

shown below.

Electrical male connector
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/ Electrical female connector
i 35 ol /

B%ﬂ Silicone plug

If the product is damaged by error operations for the waterproof electrical
connectors, it will lose warranty.

If the product is damaged by the user removing the pneumatic connectors or the
filter elements near the pneumatic connectors, it will lose warranty.

For matching the angle stroke actuator, make sure that the groove of the actuator
axis is vertical, so that the connection between the actuator axis and the positioner
sensor is suitable. Otherwise the radial load force will destroy the sensor. If the

product is damaged by the above reason, it will lose warranty.

93



Intelligent Valve Positioner 1600 Series User’s Manual

8. Warranty terms

1. If the product is found to have quality problems which are confirmed by our

company staff, customers have after-sale services for product maintenance or

free replacement in the warranty period. Service response time is 24 hours

(excluding non-working days).

2. The warranty period of the product is based on the company’s latest warranty

policy, which is no less than 12 months after the sale.

3. The following situations for repaired product do not belong to the warranty

range:

(1) The date is not in the warranty period.

(2) The product is disassembled without authorization and permit by the product

company.

(3) The damage causes from the operation which is not according to the product

instruction manual or other human factors. Including but not limited to:

1>
2>
3>
4>

5>

The product surface has collision scars.

Error wiring or error power supply makes the product damaged.

Parts and accessories are lost.

The product is damaged due to the oil entering the product without oil
separator or filter pressure reducer being installed.

Error using the waterproof electrical connectors makes the product

damaged.

(4) Force majeure (natural disasters) causes product failure or damage.

4. According to the actual situation, the product company offers the free or

fee-based maintenance services outside the warranty range.

5. The terms become effective since the two sides signed a supply contract.
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9. Selection and ordering data

1600 Without process control function Product series
1601 With process control function
N No feedback signal ;
Y 4-20mA feedback signal Fencbacirigngl
S Single-acting
D Double-acting Actuator type
S2 Line 5-25 mm
S3 Line 25-50 mm Valve max stroke
5S4 Angle 90°
Q1 17 /min .
Q2 95 I/min Air flow rate
T1 G1/4
T2 M16 * 1
T3 M22*1.5 Thread type
T4 M26™1.5
S Safe Power off state
F Freeze | for single-acting
|

[ 1600 |—[N]—[s]—[s2|—lat |—[Tt |—[s]

Remark:

In the air flow rate option, code Q1 is suggested to match the actuator of 40-100 mm
internal gas chamber diameter, code Q2 is suggested to match the actuator of 125-160
mm internal gas chamber diameter. Code Q2 is only used for single-acting actuator,
and only in Freeze state when power-off. The air flow rates for code Q1 and Q2 are
under the condition of 0.6Mpa input pressure.

In the valve max stroke option, AT actuator range for code S4 is AT50~AT125. For
other actuator models, please consult our company. It is no need to select the thread
type option for code S4.

Power off state for single-acting option is Safe by default.
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