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Electronic Valve 

J~o-u-tli_n_e------~--~~--~ 

The Fujikin AR2000 electronic valve achieves outstanding control precision, repeatability, resolution, 
and other high-performance characteristics through the use of a stepping motor with a high positioning 
precision for drive power. In addition, AR2000 valves realize high-speed operation in a compact body, 
characteristics unachievable with conventional motor drive valves. 

AR2000 valves are the ideal choice for the automation of chemical plants, processing lines, 
research labs, and other applications. 

Features 

1. Operation with a 4 - 20 rnA instrumentation signal 

Also compatible with 1 - 5 V, 0 - 5 V, 0 - 10 VDC signal input. 

2. Outstanding resolution 

Standard models take 2133 steps per full stroke. 

3. Less than 0.1 % hysteresis 

AR2000 electronic valves use a stepping motor for extremely high stroke positioning 

precision. 

4. Direct computer control possible 

Simply install an interface to enable direct 

computer control. 

5. No electro-pneumatic converter required 

The electro-pneumatic converter required by conventional 

pneumatic control valves is no longer needed. Installation of a 

dedicated drive unit into the control panel enables extension of 

the cable and full control from up to 100 m away. 

(Cable resistance must be less than 0.5 0 .) 

6. Explosion-proof designs (d2G4) also available 

7. Compact design 

AR2000 electronic valves are far more compact than 

conventional motor-operated valves. 

Model: CONl-115 

--Connector 

Actuator 

Body 



Electronic Valve 

El l~~-p-es--------------~ 

·-
perature range Accessories Connections AR2000 valves are classified as 

shown below according to the 

temperature of the working fluid, 

accessories, and connection. 

Manufacture of all possible 

combinations is possible. 

oom temperature) 
+150"C) 

Operating tern 

Standard type (r 
(-50 to 

Type of. o. 
(-25 to 

RC Globe 

AR2000 

7 Cv or more 
+150"C) 

erature type High temp 
{150 to SOOt) 

rature type 
-250"C) 

Low tempe 
(-50 to 

Type of. 0. 7 Cv or more 
I (-25 to -2so·c ) 

internal 
With bellows seal thread Angle 

With lubricator Flange 

-
With limit switch 

Weld connection 

code designation 
o AR 2000 codes are designated as specified below. 
~ For inquiry, please specify the code number. 

CON 1·115 H L 5 BN • E 03 R2 -- -- -,.- - .-- -...---- --

I 
'------ Range ability 

"---- Cv value code 
(Refer to p. 1 1.) 

- Flow characteristics 
E: EO o/o 
L· Linear 

R1· 10:1 
R2: 20:1 
R3: 30:1 

'---- ---------- -- A: Nominal diameter Rc 1/8 

'-- LS: With limit switch 
8 ; With bellows seal 
LC: With lubricator 
E ; Explosion-proof 

'--- H : high temperature 
C : Low temperature 
':; ; Unspecified for standard (room temperature) 

L--- Pressure (kgf/cm' or CLASS) 

.____ Connections 

1: Screw-in 
2: Flange 
3: Screw·m, angle pattern 
4: Range, angle pattern 
5: Socket weld 
6: Socket weld, angle pattern 

8: Nominal diameter Rc 1/4 
C:Nominal diameter Rc 318 
0: Nominal drameter Rc t/2 
E: Nominal diameter Rc 314 
F· Nominal diameter Rc 1 
N = NPT 

L---. Actuator type: 
1: Small :'-< 1 thread srze {tapered pipe thread) 

2: Intermediate 
3: Large 

Y.<2 Thread siz . .::.e.=:cod= e-+ __ .:;:A~....:8::.-j_;C~~D-+..!E:......(__!_F -i 
Tapered JIS 80203(1 981) PT1 /8 PT114 PT318 PT112 PT314 PT1 
pipe I-::..:.::....::...:..::.:;.:;.;~:..:.!--!-M-a-18f.,.:..:.A1..::./8=+-R.:...:1/.:...:4 +-A318 A l/2 A314 Al 
thread JIS 80203( 1982) 

Female I Acl/8 Rcl/4 Ac318 Acl/2 Rc314 Rcl 

L_ ___ CON: AR2000 product code ·i' 2 Nommllllleaddeslgnabonsconlolm toJIS B0203t982. JIS B020319811igu!es ate!JM!1101 re1ereoce 
Whet1 piaorlg an~. pleaSe fd., toe Ollie! en:ry speo'(3!00 SIICM~ oo P .5 



Electronic Valve 

EJ [~A-p-pe-a-ra_n_ce------------~ 

• External diagram 
Standard 

CONI-115 
CON1-130tHogh prusure) 

High temperature 

L 

• Photographs. diagrams, and dlmenstons are given for compact models. 

CON1·115H 
CONH:IOH!Hrgll pressure1 

Low temperature 

L CONI·IISC 
.__ _______ CON_I_·130C!H•<ill pri>S6uraj 

•u Cv exceeds 0.7. nominal diameter is 3/4 (E) even with 3/8 (C) and 112 (D) models. NOTE: Dimenstons and weight are subject to change without notice. Unit: (mm) 

c ode number 

N1-1 15 

N1-115H 

N1-115C 

Co de number 

co 
co 
co 

N1-130 

N1-130H 

N1-130C 

-

~tnall!,18meler cod~ 
f-

H 
A·B·C·D 331 

E·F 349 
A·B·C·D 

1-
427 

E·F 445 
A·B·C·D 559 

E·F 577 

I Nominal diameter code - H 
A·B·C·D 340 

E·F 346 
A·B·C·D 445 

- E·-F· - 451 
I A·B·C·D 577 --

E·F -'- ~ 

L ~B A WeiQhl (kg) 
70 35 199 I 4.0 
100 60 217 ~ 4.5 - -
70 35 295 4.5 - - -
100 60 313 I 5.0 
70 35 467 I 4.5 - ~ -100 60 485 I 5.0 --

--~ ;B I Wetght (kg) L - - A 
80 40 208 I 4.5 
80 50 214 l 5.0 -
80 40 313 I 5.0 
80 50 298 i 5.5 
80 - ·- 40 -1- 485 

t 
5.0 

80 50 470 5.5 ---



Electronic Valve 

Order Form J 
g Company name ! Order date 

--~ End users name I - Required --------------1 

1 
delive"l 

-~ Equipment name I Quantity I 
00 1---------~--------------------+---
~ Model & code 1 ~rawing N_o_. 1-----------'-'-L::.-
~ H~;P~~~:f~~:3:s YES, NO ·s Your spec. No. I TAG No. 
~ r-~-~-F-Iu-id~n-a_m_e---.-.--------.~-•• ~G~A~s~. -.-~-~-r-~-r-~-----~--~.----------~ 

Q) 
00 
<I! 
Q) 

0: 

Input pressure(kg~~~:l_ p , 

c Output pressure(k9~c;'3'G) P2 
.Q 
~ Differential pressure (kg~~) AP 

~ 
Max. cutoff pressure(kt~G) Po Q) 

0. 
00 

max 

max 

max 

----~--=L:.:.:IQ::.:.___, ~ ~ ~ Control valve 11 x 10·• 
Cll () <I! 

.!!? "0 Ci5 
~ ~ 1----l--

nor min 

nor min 

nor min 
~ o -g 1 X 1 0·5 , 2 X 10 6 , 1 X 1 0~ 
'§ _Q ~ 
~ lii Q) 
0..~ Q.. 

(/) Other 

:2 ::s 
Opera ling temperature CC) t 

u::: 
1( m'll\) Flow rate Nm'lh * 1 Q 

Specific gravity * 2 G l 

max nor min 

max nor min 
-

1 Explosion-proof model 

[ Cable connection 

Required (d2G4), Not required *5 

Standard connector. Other 

Standard: (Cobalt blue, Munseii10B4110} 

Viscosity (C. S.) 

00 Orifice c 
.Q 
0 Type I Flange, Screw-in, Socket weld *5 (]) 
c 

c c -+--
0 0 Rating 
-~ 

(.) 

u 
E Pattern Globe, Angle * 5 u 
Q) -
0. Materials Standard: SUS 316, other 00 
>--o 

Standard, Finned * 5 0 
co Bonnet --

Extension. Bellows seal I 

c Painting .Q 
i\1 

~ ~connecting direction 

g- 1 !PIM<eopoclly_':'"_~-<>nl 

l ,/~1\ ... 
·:;; '\ - i l' 8 ·--~v --

... --· 

Direction of flow 

Other 

Input signal 

_§ Standard: 4 to 20 mA 

~ *5 
!t 
~ · 1 to 5 VDC 

5r Other 
Q) 

·~ 
0 

-E Drawing for approval 
--------~ ~ 

1-

Giand packing material Standard: (PTFE), other YES ( Copies: ) NO ..,5 2nd maSter_ • :.· 

Characteristics Linear. EQ % * 5 B Inspection certificate f cl----------+ ------1 -8 1----
YES ( Copies: ), NO :-;.'5 

2nd master_ 

~~ Specified Cv * 3 ~ Certificate of materials 
G>B r--- -- 5 

YES ( Copies:_ ), NO >r- 5 
2nd master __ 

'" •. :U ~ d S g- Branch office ·, Stan ard: US 316 and stelliting a: Address Direct to buyers 
~"' Material r--- -<-------.~___,---,-,.-------
'¥' Other Inspection by third party Required (Date: 

------'-"-'!Awl=oca=t=IO".:..:.'oc::::....::.:th•::.:ro'-"pa=rtys •nSPOOI>O<> shall be oxhoboted) Not required l>l<5 

II other special specification or fluid name can nol be disclosed, valves will be manufactured but sometimes quality guarantee may be unavailable. 

Notes on completing the order form. (Make an entry by fully referring to the TechnicaJ Manual.) 

i -1 Please specify flow rate in the following units. liquid, m3/h; gas, Nm3/h; vapor, kgf/h. These units are used In all calculations for 

AA2000 valves. Normal operation Is atmospheric pressure (~ .033 kgf/cm") at 15 "C. 

-:-2 Specific gravity should be ltxed up water as 1 for liqu1ds: for gas, air is 1. Density (kg/em ') specification is also Ok. 

*3 Required Cv value is not necessary to specify. If Cv is specified, select the standard Cv in the catalog according to the calculated 

Cv. Please be sure to fill in all other Items. 

or-4 Standard colors are cobalt blue for bonnet and silver for yoke. 

+5 Circle the appropriate answer. 

+6 Circle the appropriate answer. Standard permissible leakage will be assumed if not specified. 

Authorized signatures for approving the above specification Fuji kin Incorporated. Approved by I Checked by I Issued by 

Fujikin I 

). 



Electronic Valve IJ J.---D-ri-v-in_g_U_n-it-s--------. 

1. Specification Rated voltage DC24 V 

CON1 48W 
1 Supply power 

Power consumption CON2 58W 

CON3 87W 

2 Input 4 to20 rnA 

CON1 1.2 A/phase 

3 Output CON2 1.5 A/phase 

CON3 1.88 A/phase 

4 Driving method Rated current chopper 

5 Excitation method 1 -2 phase 

6 Total pulse No. Approx. 2133 pulse/full span 

2. Connector terminal block 

Front panel 

Name of each part 
of drive unit PRETRONIC® 

r·· . -1 
1 Slgnalanput termlnalS·····-······i 

'··· 2 

i 
'flReset input terminals ............ i 

: .... 4 

(3) Valve full-close ; ·-- 5 
Input terminals . ............ .. : t==::::ll 

L ... ·6 

4 Steppang motor i 
output terminals·-...... ; 

l 
, ___ _ 

AR 

RESET 
©-------· 

SPAN 

Drive unit internal circuit board 

~MONITOR I ······ @I Stepping motor output current 
~ adjusting pol 

fOiii)lPOWER DOWN . . 
~CURRENT ····················· · ...... uJ,Functaon changeover DIP swatch 

A B A S ....................... · ...... !)_t Stepping motor 1 - 2 phase 
0000 exciting LED indicators 

.... (fLED function indicators 

.. · • (8/Manual control knob 

... ·~:AUTO/MANUAL changeover 
switch & LED indicator 

... l9 Reset switch 

:---- 11 
5 Power input termanals .................. ~ t==:::ll 

c... 12 

(@---- .... U. External zero/span adjusting pots 

§'Frame ground terminal -- ----· - 13 
[@J ZERO -- ...... 1r1nternal zero adjusting pot 



3. Connecting chart 

USER'S controller AR2000 driving unit 

4 to 20 mA 
Operation output _ 1---------1 

F.G 

,-- - ----y , 
I I I 

I A 

A 

B 

Shielded wire 

Remote control RESET 

}------------1. G SW 

DC24V+10% 

,, -----
I 

Shielded wire 

Line resistance : 
0.5 0 or less : , Connector connection 

~:/ 

AR2000 

Full-close detection 

Connector Dri~ng 
terminal No. unit terminal No. 

0-- 0 -- ------- ·A 
® ®--------- ·A 
© ®--------- ·8 
@ @ --------- · B 



4. Driving unit structure 

r---- - -----

4 to 20 mA 
lnpu t 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

l -

Input circuit 

t-.. 

v 

- - -
Driving unit 

AID converting circuit I 

"' 7 

Microprocessor 

0 

Motor drive circuit 

- - 1- - -

'(7 

,-

L 

[>( 
AR2000 



Electronic Valve 

11 1......--F~un-c-tio_n_a_l P~a-rts-Fe-at-u-re-s-an_d_S_p_ec-if-ic-at-io-ns__,i 

I A.Body 

Globe pattern 

Angle pattern 

(1) Standard connecting diameters are 118~, 1/48 ,3/89 , 1/28 , 3/49 , 

and 19
• 

(2) The valve body and bonnet are connected with a glove unit 

for easier disassembly and reassembly. 

(3) The standard body is made of SUS 316. The body can also 

be manufactured of hastelloy, titanium, tantalum, and other 

special alloys. Usable materials are shown in the table 

below. 

Special body materials 
Hastelloy C Tantalum 
Hastelloy 8 Carpenter #20 
SUS 304 L Zirconium 
SUS 316 L 

sus 321 
Titanium 

Model: CON1-215 

External view of flange connector 

1150) 

ElClemal dlmen&i009 Ol Range COMectlon 



4) Temperature-pressure rating 

5) Connection 

Dimensions 

The relationship between the operating temperature and operating pressure is shown in the figure below 
p ~·II/ I I I I 

300 kgflcm' type 

• 
35 0· 5G 

~ 

150 kgf/cm' type ,,.. 1 

~ f-1100 

1() I 
5G 

1Hl 1~ 

I 
.• 2\'lc 

' 
32 

1150} 

Flange connection (RF) 

Unit mm 
Size d L ' 1/SB 11 80 10 

1/48 1~ 3 80 10 

:V88 178 80 13 

112B 222 80 13 

3148 27 7 110 16-

1B ~5 110 16 

Socket weld connection 

" I"- ...... 
,..... 

r- ..._ 
r-

1~ 

200 

r- -- r---

t-1-

2~ ~~ ·~ 5~-1 

fOO 600 il>o 9fJo 

<150) 

Flange connection (stub end) 

Flange connection (ring joint seat) ___ __. 

Rating 

JIS I 10K I 20K I 30K I 63K 

ANSI JPI I 150# I 300# I 600# I 900# 

S!al'ldard face to face distance IS 150 mm regard!€ss ol ftange speaficabon 



[ B. Seat and disc J 
1) Valve characteristics 

Two types are available : Linear and Equal Percent types. 

2) Structure 

The valve seat is screwed tnto the body for easy replacement. 

For seat, Stelhtmg (No. 6) 

For disc. Stelliting (No. 12) 
For disc stelliting, the filling 1s applied as shown on the right as far as the 

Cv value is 0.7 or more. and is applied over the entire length of "h" for 

lower Cv values. The dtsc may be screwed into the spindle. and may 

be replaced alone. 

3) Classification of seats and disc 

F~. showing stellited disc and seal. 1 

(Seat) {Disc) L indicates a linear characteristics; E indicates an equal percent characteristics. 

Cvvalue Code Orifice Mounting screw I Cv value I Code+ Shape I Cv valu~ode Shape 
diameter (mnld size (Ml 

5 L01 0.0010 ~~5 
5 A 15.0 E01 

3 L02 0.0007 L24 

3 8 10.6 E02 E24 

2 L03 I 0.0005 
L25 

E03 E25 
2 c 8.6 L04 L26 1.5 E04 0.00035 E26 

1.5 D 7.2 M20X2 LOS 0.00025 L27 

0

171 
E05 E27 

E 6.2 0.7 L06 0.00015 L28 
E06 E28 

F 4.8 tj 0.5 L07 0.00010 L29 
Cut the E07 E29 

0.5 G 4.0 0.35 LOS 0.00007 L30 perimeter of 
E08 E30 the column 

0.35 H 3.5 0.25 L09 0.00005 L31 
E09 E31 

0.25 to 0.05 3.0 0.15 L10 0.000035 L32 

~ 
E10 E32 

0.035 to 0.01 J 2.6 M10X1.25 0.10 L 11 0.000025 L33 
E1 1 E33 

0.07 L12 0.000015 L34 
0.007 or less K 1.0 E12 E34 

rr 0.05 L13 0.000010 L35 
E13 ----- E35 

~ 0.035 L14 0.000007 L36 
Seat can bo rQPiaced d the SIZe ot mqunhng scrow IS tho :wmo, bot the dose alSo must bo E 14 E36 
replnced .u thn same Hme FO< Cv S moc!Qis. lhn flOCiy na• n turfac:o luncuonU1g as a sent 

0.025 L15 0.000005 L37 
tnstead ol b<><ng attached with the sopnmiO seal. E15 E37 

0.015 L16 0.0000035 L38 . h t 
E16 E38 

<ID 0.010 L17 0.0000025 L39 
E17 E39 

4) Filters 0.007 L18 0.0000015 L40 
E18 E40 

Forecgn substance m the llutd may clog the valve passage for 
0.005 L19 

the valve having lower Cv A !titer should therefore be mounted E19 

before the valve. 0.0035 L20 
E20 

AddthOnal mlormahon ts available upon request. 0.0025 L21 
E21 

0.0015 L22 J E22 



Electronic Valve 

~~ [Explosion-proof Models 
1. Specification 

Item 
,.__ 

Explos1on proofing 

Rated current 

1--

Driving method 

Excitation method 

I Operating 
pressure 

Operating flwd 
temperature 

• -

Accessories 

Contents 

d2G4 (pressure resistant 
explosion proof) 

inspection No. 34006 
-

1.2 A 

Bi-polar chopper rated current 

1-

1-2 phase excftation 

Max. 225 kgf/cm-

-2so to soot* 
-

Positioning 
limit switch (d2G4) 

(Motoyasu barrier i2G4) 

·'i·Low temperature. standard temperature and high 
temperature types are ava1lable. 

Operating fluid for explosion class and 
ignition temperature 

G1 G2 G3 G4 

Acetone Ethanol Gasoline Acetaldehyde 
Ammon1a lsopentyl acetale Hexane Ethyl ether 
Carbon 1-butanol 
monox1de 

Butane 
Ethane 

Acellc anhydnde 
Acettcac1d 

Ethyl acetate 

Toluene 

Propane 

Benzene 

Methanol 

Methane 

Coal gas Ethylene 
Ethylene OXIde 

(70) 
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j.--:-A_c_c_e-ss_o_ry_ F_u_n_c_ti-o-na_I_P_a_rt_s __ ___, 

A. Bellows seal 

Gland section has dual-seal structure such that a 
PTFE 0-ring gland seal is provided on top of the 
bellows. 

Bellow valve specification 

Max. operating 
pressure 

-
Max. operating 

temperature 

-

Bellows type 

Materials 

1-

Cv 

-

(80) 

Bellows material 
SUS 316L : 10 kgf/cm~ 

fnconel :50 kgf/cml 

150"C (standard type) 

Formed bellows 

SUS 316L, or lnconel 

5 to 0.0000015 

In 
~---' 



B. Limit switch -] 

C. With lubricator J 
The lubricator eliminates leak from the gland for high 

pressure gas services and enables smooth stem 

operation. 

Tum the valve handle to the opening direction. inject 

grease with the grease injection screw, and then close 

the valve by turning handle. A silicon grease should be 

used. 

"·1 L.:J 

Installed for remote control of on-off signals. 

Specification of limit switch (explos ion-proof model) 

Pr d t d o uc co e 
(Yamatak a-Honeywell mfg.) 

8 etween nonconnected 
terminals 

etween terminals and 
Withstand 

voltage B 
(50/60Hz/ n 

min) 
oncharged metal parts 

B etween terminals 
and ground 

tion resistance Insula 
(500V DC megger) 

Initial co ntact resistance 

---
Shoe k resistance 

Vibrat ion resistance 
(2 hrs. continuos) 

1 LX5001 

1000V 

2000V 

20000V 

I Min. 100 MO 

Max. 25 mo 

25G 

Double amplitude: 1.5 mm , 
10 to 55 Hz 

----t--

Allowable operating speed 

Mechanical operating 
frequency 

Operating temperature 

Operating humidity 

V packing 

1 mm/s to 0.5 m/s 

Max. 120 times/min 

-1 o·c to yo·c 

Max. 100 % RH 

Grease injection screw 



Electronic Valve m I Valve Characteristics 

Lift 
(%) 

100 

80 

60 

EQ % model 

Range ability 20 

(Cv = 5 to 0.00025 )~ 

EQ % modet ,..._.,_ 

40 

20 

.-· ..... -____ ... 
-·--_.- -··· 

Range ability 10 
(Cv =max. 0.00015) 

60 80 

2 3 4 5 6 7 8 910 20 30 40 50 70 100 

1) Range ab1lity (standard) 

Cv 5 to 0.00025· · ···· · · · · · · · · · · · · · · · · · ·· · · · · · · · ·· · · · ·· · · · · · · ··20 
Max. Cv 0.00015 ........ · · .. · · .... · · .. ·· · · · · · .. · · · · · · · · · .. · · ·10 

2) Manufacture of higher range ability is possible if required. 

Consult your distributor. 

(Example) Cv 5 to 0.1 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·1 00 

3) Allowable leak is less than 1/10,000 of max. flow in standard. 

·~ 

Flow (%) 



Electronic Valve m .--:-1 R_e_s_o-lu-ti_o_n_C_h_a_r-ac_t_e-ri-st-ic_s ___ __, 

2000 

~ 1000 
::J 
0.. 

-::J 
0.. -::J 
0 

,_ 
0 ...... 
0 
2 0 

4 

Enlarged figure 

P: 1 pulse 

p 

b. lin 

b. lin:Sx 10-1 

""--- (rnA) 

______________ _____ __ , 

Resolution (Calculation) 

(Resolution: 1 /2000) 

Stroke/resolution 
_ _ 8_ 
-2000 
= 4 x 10·3 (mm) 

I 

I 

' - - - - - - - - - - - - - - - - - - - - _, 

Input current- motor output pulse characteristics 

12 20 

Input current (rnA) 



Electronic ..... V:..:a:.:.lv.:.:e:._ __________ ~-~~---------------------, 

[[!] I Cv Calculations 
--

~ Differential pressure Pt PI 
- ------ condition p., >- p"') :5: -

- 2 -- 2 
Fluid --

II 
General ~ See left Cv= 1.17Ql 

2 
Liquid 

~ High viscosity: See left Cv=l.17QZKv , 

Gas Qg Gg(273+r) 
Cv= ~ V Gg(273+r) Cv=-

406 (PI- P2 )P2 203?1 

Saturated Cv Qs 
19.4J (PI- P2>P2 

Cv= Qs 
9.7P1 

--

Steam ~mea ted 
Qs Qs 

Cv= <I +0.00 13S) Cv= - ·- ( I +0.00 13S) 
19.-+J (PI- P2)P2 9.7?, 

I 

(Notation) 

Ql (m3/h) 

Qg (Nm3/h} 

Qs (kg/h) 

Damp Cv= QsX 
19.4J (PI - P2 )P 2 

: Flow rate of liquid 

: Flow rate of gas under standard 

condition (15"C, 760 mm Hgabs) 

: Flow rate of steam 

P1 (kgf/cml abs) : Absolute pressure of primary side 

P2 (kgflcmz abs) : Absolute pressure of secondary side 

kv : Viscosity fudge factor 

QsX 
Cv=--

9.7 ?1 

t (C) : Fluid temperature 

Gl : Specific gravity of liquid 
(water= 1) 

Gg : Specific gravity of gas 
(air= 1) 

S ("C): Superheated temperature of steam 

X : Dryness of steam 
(dry saturated steam X= 1) 



Properties of typical gases and liquids 
~~~~~--~~--~--~------~~ 

Density Specific Liquid Boiling Melting Critical Crilleal Critical Flash Ignition I~ llml! lP~ 
Chemical Molecular po. t Lower Uppor Risk Combus-

1 
level Corro- Effects by Color, Water Tra~s· · 0"'1atm gravity density point po"nt ""'-'ott pressure den•ifv point m T rt p rt 

'-' 1 ~"~"'w ~·r limit limit factor tibllity ox c Y ( ) slveness Inhalation smell, etc. solubility 
8
°tat'u"s9 Name 

symbol weight (kg/Jri) (air= 1) (g/cl) ('C) ('C) ('C) (aim) (k~ ('C) ('C) ('t.l (%) ppm 

) 
-· (·81) -- -l----1---f--1--- +--11---+----J-~~=+.~~""~\!S! 

Nitrous oxide (laughing gas N~O--t-_44_._0_1 __ 1._9_8-1-_1.53 '--~-o::1:-c_2,3~·-8_8._6+-·9_0_.9-l--36_._5-t-7_1_7-t--0-.46 t---lr-----t---1---'- A lntoxiCabon SBn Moderate Uquld 
' ( 82) - --1---+-----t-:s,.-,rnpte Colof~ 

Acetylene C?H? 26.04 1.17 0.90 · 0 62 ·83.6 ·81.8 35.7 61.5 0.23 · 18 305 2.5 100 39.0 __, sulfocatiOil Garilt~lnrel Moderate Solut•on 
- h-::-7.:"-'• ""--1---t---l- - +---l---1-- -------ir----t--4 --+--!--+----+--+ -

Sulfurous anhydride SOz r 64.06 I 2.93 2.26 (-
10

?.46 ·10.0 -75.5 15~~8 0.52 I 0 5 r. -~~~~~ =Sme· Good ltquod 
____ __:_ __ --t-__ _._ __ -.- (·1857) 1 Stngle Colorless. Gas:-

Argon Ar _3_4._9_4-+_1._7_8---l-_1_.3_8_....,. 1 :1Q.. ~85.7 ·189.2 -122.4 48.0 0.53 sulfocauon tnenness Slight liquid 

Ammonia NHl 17.03 0.77 0.59 <·796_82 -33.4 -77.7 1323 1113 0.24 Gas 630 15 28 0.9 0 0 100 ( St1mulauon =~~ ~g~ Liquid 
I ---1-----4------+ ---!----+----~--~~ 

Carbon monoxide CO 28.01 1.25 0.97 (·195) ·191.5 -205.0 ·140.2 34.5 0.30 Gas 605 12.5 74 4.9 () 0 100 Chrerrnlcal X~lorlrtess, Moderate Gas 0 .81 su ocatoonEvv~o7e,ss'----l---+- _ 
--1-----f-----l- 1.04 (- 16,) -161 ·151 -94 .0 64.0 0.52 S!r,..;l~. Colorless. -Nitrogen monoxide NO 30.01 1.34 1_27 . ehroo~~;toll¢olv Blue hquod Good Gas 

Ethane C2Ho ~+----t--1-.0-5-+(;-·::-:17:;-;2~)'-'-I-_-88-.5-t--_172.0 32.3 48.2 0.21 -130 515 3.0 12.4 3.1 ~..- Colorless, Slight Liquid 
------1-- 1.36 ~-6,,_9-1---l---1-- -l---+---1- 'I;:DDm-o~ Odorless 

Ethylene C2H~ -t-2_8_.0_5_,_ 1_.2_6_-l- 0 .97 r~14~~~~3.7 -169.2 9.5 50.7 0.22 Gas 490 2.7 36-t-_12_.3--t-- Atlesttlesoa ~=~~ell Slight ~~~d 
Ethylchloride (chlorethyl) C1HsCt 64.52 2.22 (6) 0 _92 12.3 -136.4 1872 52.0 0.33 1 -50 510 3.8 14.8 2.9 i 1 1000 Anesihesoa i=lasle Soluble Uquod 

Llelhyfchloride(chloromelhyl) CHJCI 50.49 2 .31 1.78 <-20{_01 -23.7 -97.7 143.1 65.9 0.37 < 0 +--6-2_5_._~7~--1~-t---1~8~.5~:~1_.-6~~-=---'-_-++---_· ·=::-1-_0-0~:--_t-'~:::~.;;;.':ryiC 1 Colorless Good Liquod 
..----'- -+---__....- ( 13) --r---t---.- 'Ye.!low $1;Qt\1 
Vinyl chloride C~H3CI 62.50 2.16 . ·13.9 -159.7 156.5 55.2 13 415 3.6 33 8.2 500 Atlesthesta sweetsmell Slight Loquod 

-- 0.97 --l---1---~ - ~ ::;:_t-.....:...-1--
Chlorine Cl~ 70.91 3.21 2 49 (-34

> -34 1 ·100.9 144.0 76.1 0.57 ~""·- 1 ( Sumulatton Yellow Good liquid 
--!----+--··- 1_§6=-t---1- """"'~ 

(·183) C' Paleblue Ozone 0 3 48.00 2 14 1 71 ·112 ·193 -5 92.3 0.54 A • 0.1 lro••M·smell Good 
. -;- -~'--'-1 :'7.5:..:.7+----+---t ·~ "" 

Air (dry) 
r--
Ethylene oxide 

Oxygen 

Hydrogen cyanide 

Steam 

Hydrogen 
1- -
Carbon dioxide 

-
Nitrogen 

!--___::._ ____ .-

Neon 

Dlchloro dllluoro methane 

Butadiene (1 to 3) 

Butane 

28.96 1.293 100 <- 1 9~~7 1-1931 (-2ill13) -t40.7. 37.2 0.31 r--+-- A _ -l-C_o_lo_rle_ss-+--+--G_as---1 

44.05 1.52 <
6>0_89 10.7 -1113 195.8 7.2 < ·18 440 3.6 100 26.8 ·---{-l--_5_0_-1--1---1-Sti_mulauon Colorless 

( 183) ;- .... ~-=-pa;e.,...· 1-. -----+--=G-as---1 
0~ 32.00 1.43 1 11 • 1 14 -163.0 ·218.9 118.8 50.1 0.43 .~ 'bo<Akpi Moderate liquod 

HCN 27.03 0.93 (20k .-9 25 7 -13.3 -163.5 53.0 0.20 < -20 535 5.6 I 40 6.1 I 10 ~~=':ni~~ LiQUid 
~ ~ -----!----+----~~~~==~-------!· 

H20 18.02 0.77 0.59 1_00 100.0 0 ~ 
--+-----+ -~~~~+----!-- - -

H_~_r---2_.02 ~09 ~.07 <·253) -2.52.8 ·259.2 ·239.9 12.8 0.03 Gas 400 ~ ~ 17.8 Asphyxoant Colorless Moderate Gas 
_ r-- 0.07 ,- ,- +---l---l---------il7ac:::ll~on_ =-:--+----~-

( 37) 4~~ Colorless. 
CO? 44._01-+_1_.9_8------if--1.53 ~~- L1L -56.6 ·78.5-t-3_1._0--f-7_2_.8-1-0- ._46-1---- 1 5000 !t!~S)1l'<l' Odorless 

28.02 1 25 0.97 <-19ci'~1 -195.8 -2099 -1471 33.5 0.31 ~e~xian• Colorless 
f- (-246) f- 1- SuffOcate Colorless 

Moderate Liquid 
Gas­

Moderate llq_uo~ 

Slight Gas 20.18 0.90 0 .70 ---:-:-:--:-'l--'-'.2""0'----·2_4_5.9-·248.6 ·2287 26.9 0.4~+- ---1---i,----f----+---4--i----J---1---;::aC::::IIOn ~ 
CCbF2 120.92 4 17 (2o) • 30 -158 1 Anesthesoa ~~ Stoghl 

-- __ .....,...,...,...,.,1_,_,.2,.9~- ---if-------i---
Uquod 

C.H. 54.09 _J_ 1.87 <20b&2 -4.4 -1089 152.0 42.7 
1 

<-·7 420 2.0 12 5.0 I-
1
_J-+--+-10_0_0-l---![,=-Anes-,...-Ules.-a ~~blnt,lnsolubfe l ltquod 

- -f- (20) 0 I Sompkl Co rl Very C•H•o 58.12 2.70 2.09 0 .,5 · 0.5 ·135.0 152. 37.5 0.23 - 72 405 1.8 8.4 3.7 sullocatoon loess gaoo Uquod 
------ - - "-"'-'+---+--+--r--lr--1-
Propane c ,Ha 44 09 2.02 1.56 (·44·5), -42.1 -1877 96.8 42.0 0.22 ·102 450 2.1 j! 9.5 3.5 Anesthesoa Colorless Soluble Uquld 

0~;;~.9 ~-f- I- -(-79) -

+---+-- --h-=-'0"-' . .!.:15'4--- +---1---+ 

Atleslhes·a 
t---t---1-

Slight Loquld 

Colorless Good Gas 

Propylene CJHb 42.08 1.92 1.48 0_65 -47 0 -185.2 92.0 45.6 0

0 

.. 2

0

3

7 

Ga~ 460 ~2.4 11 3 .6 

~llum - He 4.00 0.18 0.14 <-270) -268.9 ·272.2 -267.9 2.3 
(0) - ~.F~ 

osgene COCI2 98.92 4.53 3.42 1 43 8 -128 182 56 0.52 1 SuHocailOII Slli-A-<m« Slight Uquod 
--------+- - -1- -+.(--:1:-=-1'-:-4)~'-- --1----1---f- Stmple Clll"I'ESS 

Methane CH, 16.04 0. 72 0.55 • 0 42 -161.6 -182.7 · 82 1 45.8 0.16 ·187 540 5.0 15.0 2.0 sufl~hon ~·. "'-~- Modera_te+-_G_as--l 
--1--- t ,__,.._ -l-1--.------- ..... ~,..,.,. 

G 4-0 I 44 ColOrless. Very Hydrogen sulfide H1S 34.08 1.54 1.19 0_96 - 60 2 · 85.5 100 4 88.9 1 0.35 as 270 10.0 20 ,Foul smell . gaoo Uqutd 

-:-The !able Is lor the purpose of calcutatoon of Cv values. As lor corroston resostance. consult your distributor 



Electronic Valve 

Dm f c-v-Se-1-ec-ti-on--------~--~ 

1) Standard AA2000 Cv values are shown in the table below. 

Select the desired valve in accordance with the Cv value calculated by the formula given earlier. Be sure to leave at a 20 

to 30 % safety factor when determining the Cv value. 

2) . Cv value and applicable diameter range (Manufacturable Cv values for each bore are given it the table below.) 

1/2(0) i 3/~ 
Max.3.0 M~ 1 

L Bore 1/8(A) 1/4(8) 

L Cv v-a-lu-e---!--M- ax. 0.25 l_ Max.0.7 

~8(C) 

J Max.1.0 

0.001 5 
0.0010 

. 007 
0.0005 ¢ 

0.00035 26 
0.00025 27 

0.00015 28 
0.00010 29 

0 .00007 
0.00005 

0.0 0025 33 
0.000015 34 

0.000010 35 
0.000007 36 

0.000005 37 
0.0000035 38 

0.0000025 39 
0.000001 40 

0.0000001 0.000001 0.00001 00001 



3) Cv value and usable fluid pressure Unit; (kgf/cm2) 

~· 0.0000015 0.05 0.35 
0.7 1.0 1.5 2 3 5 

m -0.035 - 0.25 - 0.5 

Primary side 150 150 90 75 53 38 23 15 7.5 
Com- max. pressure 

f- -
pact Secondary side 90 75 53 38 23 15 7.5 

max. pressure -
Primary side 

I 300 300 180 I 150 105 75 45 30 15 
Inter- max. pressure 

mediate Secondary side 
max. pressure 

180 750 105 75 45 30 15 
- - -

Primary side 500 500 360 300 210 150 90 60 30 
Large 

max. pressure 

Secondary side I 360 300 210 150 90 60 30 max. pressure 

• When the secondary pressure acts on the spindle, the seat becomes not to be completely sealed owing to a limit to the output 
of actuator; so that maximum usable pressure is limited as shown above. 

4) Cv value and filter 

0.001 

• For the valves with Cv value less than 0.01 , a filter should be Installed before the valve input to prevent unsteady flow and stopping up 
passage by cumulative effects of foreign substance, especially against slide of the disc. Appropriate filter mesh is O.SJ.I. 

O.Q1 

v 5 
--~--------~~3~--------~2 

~~--------~~~--------~~3 
~~--------~~~------~=-~4 

0.7 
0.5 

0.35 
0.25 9 

0 .15 10 
.10 11 

0 .1 Cv valve 



MEMO 


