Alr Combination

F.R.L. Units
Series AC

(M )

Spacer with bracket
Retainer

Lever pin

(D Attach the component into the fitting of the spacer with bracket.
(@ Lock the lever pin into the retainer. (temporary mounting)

(3 Tighten the bolt.
. y,

( (Mounting ) 2
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Air Combination

In general, moisture, oil content and solid foreign matter contained in compressed air
from compressors used in general industrial machinery are removed using air preparation
equipment before the air reaches an operating line. The compressed air experiences a
temperature drop on the way to the operating line and oversaturated moisture due to
condensation or rust inside the piping may mix into the compressed air, possibly causing
problems to pneumatic equipment. In addition, proper pressure levels must be set at the
operating line according to the type of equipment. In most applications, the Air
Combination is installed in the operating line and used for the purpose of preventing the
abovementioned problems and setting required pressures. The Air Combination basically
consists of an air filter, a regulator and a lubricator and has the following functions.

Pressure adjustment

Air Filter Regulator Lubricator
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Air Filter

entering the pneumatic control circuit.

Contaminated IN
compressed air ==

Deflector

Adds circling
movements to the
compressed air to K
separate droplets
and foreign particles
from the air by

cyclone effects.
/ :
'

Bowl

The separated
droplets and foreign
particles move down
the inner walls of the
case to accumulate

-

ouT Clean
mmp compressed air

4 Filter element
Filtrates 5 pm or

) larger foreign

particles that could
not be separated
with the deflector.

— Baffle

Prevents the drain
separated with the
deflector from
being stirred up.

The air filter is installed at the inlet to prevent moisture and dust contained in compressed air from

A 5 um element has been employed as a
standard for the air filter's nominal filtration
rating and this nominal filtration rating is
compatible with most general-purpose
pneumatic equipment. If a filtration rating
other than 5 um are required, select an air
filter that uses an element with a different
filtration rating. If the Air Combination is
used in, for example, precision instruments
and even finer foreign particles need to be
removed, select a mist separator (0.3 pm)
or a micromist separator (0.01 pum).

~

in the case’s bottom. 1 Drain Bowl guard Refer to the “Air Preparation Equipment” catalog no.
NCAT.E30-1.
J
Regulator

purpose of use.

~N
In pneumatic control equipment, a regulator or other pressure control valves are used since the

pressure of air from an air compressor need to be reduced to a specific level according to the
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Valve spring Regulators come in general-purpose and precision
valve models are selectively used according to their
Body setting accuracy. In most cases, the setting accuracy
ouT levels of general-purpose and precision regulators
are approximately +0.05 MPa and
b Stem 1+0.01 MPa, respectively. In general
i Diaphragm industrial machinery, general-
i \ Relieving valve purpose regulators are commonly
L ! Bonnet used, while precision regulators are
| used only when high pressure
Adjusting spring accuracy levels are required.
Detailed view of Refer to the “Pressure Control Equipment”
Handle the relieving valve catalog no. NCAT.E41-1.
N _J
®P. 357
Portions of pneumatic equipment in need of lubrication include control valve spools and the sliding surfaces of,
for example, cylinder pistons and pneumatic motor vanes. Since compressed air is commonly applied to these
pieces of equipment, they cannot be easily
Close Open ) . .
. < Sight dome lubricated from the outside. The method
Variable throttle (Oil adjusting needle) . . .
, (Damper) Body employed to solve this problem is to install
' - a specially-constructed lubricator in the
IN T || OUT  Lubrication i i i icati il i
_— _J‘.l i pipe line to mix lubricating oil into the
= compressed air.
) i Check valve 2
Restrictor |[]
I Check valve 1
Il —Oil passage pipe
| _—Bowl
| —Bowl guard
| —Element
Detailed view of the sight dome
97
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(Selection

Air Combination Basic Specifications

Air Filter + Regulator + Lubricator

[Application]
Applicable to remove solid foreign objects sized 5 um or more and oversaturated water contained in the
compressed air, prevent malfunction of actuators and solenoid valves, control (regulate) the outlet pressure,

suppress fluctuations of the outlet pressure affected by fluctuations of the inlet pressure, and apply oil to
pneumatic equipments at the outlet side.
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Standard Specifications

Model AC10 | AC20 | AC25 | AC30 | AC40 |AC40-06| AC50 | AC55 | AC60 |ACB00|AC900
Air Filter AF30 AF40 AF40-06 AF50 AF60 AF60 AF800 AF900

Component [RE[VEIe]s AR30 AR40 AR40-06 AR50 AR50 AR60 AR825 AR925
Lubricator AL30 AL40 AL40-06 AL50 AL60 AL60 AL800 AL900

Port size M5 1/8,1/4 | 1/4,3/8 | 1/4,3/8 |1/4,3/8,112| 3/4 3/4,1 1 1 14 1172 2

Fluid Air

Proof pressure (MPa) 15

Max. operating pressure (MPa) 1.0

Set pressure range (MPa) |[0.05t00.7 | 0.051t0 0.85 0.05to 0.83

Ambient and fluid temperature (°C) -5 to 60 (No freezing)

Nominal filtration rating (um) 5

Bowl material Polycarbonate

Bowl guard — | Séﬁﬁg}d Standard

Regulator construction Relieving type

Mass (kg) 027 | 073 | 091 | 1 | 174 | 195 | 417 | 425 | 434 | 767 | 1222

AC--@P.2%5) AF - @P.32T) AR~ @P.35) AL

Flow Characteristics (Representative value) Condition: Inlet pressure 0.7 MPa

AC10 M5 x 0.8 AC20 Rc V4 AC25 Rc ¥8
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Bl Selecting a body size applicable to service conditions according to
the flow rate and flow characteristics

(Example) Selecting the AC40

The flow characteristics are presented by characteristic charts indicating the variation of set pressure (amount of pressure drop)
corresponding to the consumption air flow at the outlet side. When the outlet pressure is set to 0.4 MPa and the air flow of 1000 ¢/min (ANR)
is supplied, the set pressure drops to 0.35 MPa. If the required pressure range of a device is between 0.3 and 0.4 MPa and the set pressure
of AC40 is set to 0.4 MPa, the corresponding air flow rate to the outlet pressure of 0.3 MPa is indicated to be 3000 ¢min (ANR) in the chart,
therefore the air flow is allowed to be provided up to this

Directional
Control Valves

Actuators

flow rate. If the air flow rate is required more than this, ACA40 (Representative value) Rc /% -
select a larger size. Sz
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( Variation of Combination

Foreign matter and

Lubrication

moisture removal + Pressure control "'
(Nominal filtration rating: 5 pm) (0.05 to 0.85 MPa)

Air Filter + Regulator + Lubricator Filter Regulator + Lubricator

. )
Forei
- e reatera®  + Pressure control N
(Nominal filtration rating: 5 um) (0.05 to 0.85 MPa)
| Air Filter _+_Regulator
. )
Forei d . -
moicue emoum. + Oil mist removal + Pressure control
(Nominal filtration rating: 5 um) (Nominal filtration rating: 0.3 pm) (0.05 to 0.85 MPa)
| Air Filter _+ Mist Separator + Regulator il _ Filter Regulator _+ Mist Separator |
L )
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AC ~--@P.285)  AF---@P31) AR---@PS) AL---@PST) AW --@P3E)  AFM-

Component

Directional
Control Valves

Appearance Model Port size Air Filter

Regulator [ Lubricator |Filter Regulator|Mist Separator
AR AL AW AFM

AF+AR+AL g Nexloh IM5x0.8)  AF10 AR10 AL10
> Nev[o)h | 1/8,1/4 |  AF20 AR20 AL20
Novisii| 1/4,3/18 | AF30 AR25 AL30

No<ll N 1/4,3/8 | AF30 AR30 AL30
NoZli1/4,3/8,1/2|  AF40 AR40 AL40

AC40-06 AF40-06 | AR40-06 | AL40-06 — —

AC50 AF50 AR50 AL50

AC55 AF60 AR50 AL60

AC60 AF60 AR60 AL60

AC800 AF800 AR825 AL800

AC900 AF900 AR925 AL900

Actuators

Air Preparation
Equipment

=
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Equipment

AC10A AL10 AW10
AC20A AL20 AW?20
AC30A AL30 AW30
AC40A — — AL40 AWA40 —
AC40A-06 AL40-06 | AW40-06
AC50A AL50 AWG60
ACG60A AL60 AWG60

Equipment

Pressure Detection l Fressure Control

INDEX

AC10B AF10 AR10
o7z 1/8, 1/4 AF20 AR20
AC25B  [mVZmeits AF30 AR25
AC30B  [VZEIE AF30 AR30
AOZER1/4,3/8,1/2|  AF40 AR40 — — —
AC40B-06 3/4 AF40-06 | AR40-06
AC50B 3/4,1 AF50 AR50
AC55B 1 AF60 AR50
AC60B 1 AF60 ARGO

AF+AEM+ AR Nevliles | 1/8, 1/4 |  AF20 AR20 AFM20
Novi:{e | 1/4,3/8| AF30 AR25 AFM30
Noxlof | 1/4,3/8 | AF30 AR30 — — AFM30
Novlfex11/4,3/8,1/2|  AF40 AR40 AFM40
Nelerols|  3/4 | AF40-06 | AR40-06 AFM40-06

AC20D  [VZmeits AW20 AFM20

A\efolnl 1/4, 3/8 AW30 AFM30

A\OZ10]pE 1/4,3/8,1/2 AW40 AFM40
AC40D-06 AW40-06 | AFM40-06

% SMC 101




(\variation of Combination

[Sklect with particular attention to the
maximum flow rate and the port size.

AC - AF - AR AL - AW AFM
Product classification Specifications and Characteristics Piping Product combination
Pressure Nominal i . i
Set Max.  fifaseiern \ ! Oil mist o . Filter Mist
Appearance Function | Application [Connection. ~ Model pressure |1l o E (i supply f'lrggﬂg” concentration Air Filter Regulator | Lubricator Regulator Separator
EULERYIEW ¢/min (ANR) Ml um® | mg/m3 (ANR) AF AR AL AW AEM
AF+AR+AL AC10 @ AF10 ® AR10 @ AL10 — —
- 0.05t0 0.7 180 17 5 — M5
@ Air Filter + AC10A _ _ @ AL10 @ AW10 _
@ Regulator +
© Lubricator AC20 1,900 © ArF20 ® AR20 @ AL20 — —
) 0.05 to 0.85 2 5 — 1/8, 1/4
*p—— AC20A 1,700 — — @ AL20 @ Aw20 —
AC25 0.05t00.85 | 2,400 2 5 — 1/4, 3/8 @ AF30 ® AR25 @ AL30 — —
AC30 3,500 © AF30 ® AR30 @ AL30 — —
0.05t0 0.85 2 5 — 1/4, 3/8
AC30A 2,300 — — @ AL30 @ Aw30 —
Forei tt d
oréign matter an | Modular SN @210) 5,800 © AF40 @ AR40 @ AL40 — —
moisture removal | General industrial . -
) . connection 0.05t0 0.85 2 5 1/4, 3/8, 1/2
+ equipment air tool AC40A 4,600 — — @ AL40 @ Aw40 —
P trol lubricati
AW I ressure control | - (ub ment) AC40-06 5,800 © AF40-06 | @ AR40-06 | ©) AL40-06 — —
@ Filter Regulator + T quip 0.05t0 0.85 2 5 — 3/4
@ Lubricatgr Lubrication ACA40A-06 4,600 — — @ AL40-06 @ AW40-06 —
AC50 @ AF50 ® AR50 @ AL50 — —
0.05t0 0.85 | 10,000 2 5 — 3/4,1
AC50A — — @ AL50 @ Awe0 —
AC55 0.05t00.85 | 13,000 2 5 — 1 @ AF60 ® AR50 @ AL60 — —
AC60 @ AF60 ® AR60 @ AL60 — —
0.05t0 0.85 | 14,000 2 5 — 1
ACG60A — — @ AL60 @ Awe0 —
NI AC800 0.05t0 0.83 | 16,000 2 5 — 114,112 | @ AF800 | @ AR825 | @) AL800 — —
connection ¥gelolo) 0.05t0 0.83 | 18,000 2 5 — 2 @ AF900 | @ AR925 | © AL900 — —
AF+AR AC10B 0.05t0 0.7 180 17 5 — M5 ® AF10 ® AR10 — — —
ir Fi .051t0 0. , — , — — —
@ Air Filter + AC20B 0.05t0 0.85 | 1,900 2 5 1/8,1/4 © AF20 ® AR20
@ Regulator
AC25B 0.05t00.85 | 2,400 2 5 — 1/4, 3/8 @ AF30 ® AR25 — — —
Foreign matter and| General industria AC30B 0.05t00.85 | 3,500 2 5 — 14,38 | @ AF30 @ AR30 — — —
moisture removal|  equipment Modular
+ (non-lube  [connection [FAY@ZI0)=] 0.05t00.85 | 5,800 2 5 — 1/4, 3/8, 1/2 | @ AF40 ® AR40 — — —
Pressure control | equipment) Nez)=Ffs1] 0.05t00.85 | 5,800 2 5 — 3/4 @ AF40-06 | @ AR40-06 — — —
AC50B 0.05t00.85 | 10,000 2 5 — 3/4, 1 @ AF50 @ AR50 — — —
AC55B 0.05t0 0.85 | 13,000 2 5 — 1 @ AF60 ® AR50 — — —
AC60B 0.05t0 0.85 | 14,000 2 5 — 1 © AF60 ® AR60 — — —
AF+AFM+ AR AC20C @ AF20 ® AR20 — — @ AFM20
@ Air Filter + 0.05t00.85 | 200 2 0.3 1 1/8,1/4
@ Mist Separator + AC20D — — — @ AW20 @ AFM20
© Regulator Foreign matter and AC25C 0.05t0 0.85 45021 2 0.3 1 1/4, 3/8 @ AF30 ® AR25 — — @ AFM30
= moisture removal .
Instrumentation AC30C © AF30 ® AR30 — — @ AFM30
+ and control air | Medular 0.05100.85 | 450 2 0.3 1 1/4, 3/8
Oil mist removal (non-lube air) connection [VAN®]0]D) — — — @ Aw30 @ AFM30
+
AC40C AF40 AR40 — — AFM40
AW +AFM Pressure control 0.05t00.85 | 1,2002] 2 0.3 1 1/4, 3/8, 1/2 ° 6 e
@ Filter AC40D — — — @ Aw40 @ AFM40
Regulator + iI AC40C-06 © AF40-06 | © AR40-06 — — @ AFM40-06
@ Mist = 0.05t0 0.85 | 1,100 2 0.3 1 3/4
Separator AC40D-06 — — — @ Aw40-06 | @ AFM40-06
LT: Indicates the maximum flow rate at inlet pressure 0.7 MPa or the (Note) Numerical value 1 to 3 of the product combination shows the order of arrangement of the equipment from the upstream.
maximum flow rate at inlet pressure 0.7 MPa and set pressure 0.5 MPa.
102 [2: Indicates the rated flow of inlet pressure 0.7 MPa. 103
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(Basic Specifications for Other FR.L. Units

Application: Applicable to remove solid foreign objects seized 5 pm or more and oversaturated water contained in the compressed air,
prevent malfunction of actuators and solenoid valves, control (regulate) the outlet pressure, suppress fluctuations of the outlet
pressure affected by fluctuations of the inlet pressure, and apply a lubricant to pneumatic equipments at the outlet side.

Standard Specifications

Model ACI10A | AC20A | AC30A | ACA0A |AC40A-06| AC50A | AC60A
TG Filter Regulator ~ AW10 AW20 AW30 AW40 AW40-06 AW60 AWG60
Lubricator AL10 AL20 AL30 AL40 AL40-06 AL50 AL60
Port size M5 1/8,1/4 1/4,3/8 |1/4, 3/8, 1/2 3/4 3/4,1 1
Fluid Air
Proof pressure (MPa) 15
Max. operating pressure (MPa) 1.0
Set pressure range (MPa)| 0.05to 0.7 0.05t0 0.85
Ambient and fluid temperature (°C) -5 to 60 (No freezing)
Nominal filtration rating (um) 5
Bowl material Polycarbonate
AC @©P. 295 ) |Bowl guard — |semi-standard | Standard
AW - @P.365 ) |Regulator construction Relieving type
AL - ©P.357) |Mass (kg) 020 | o059 | o075 | 141 | 146 | 333 | 340
Air Filter + Regulator

Application: Applicable to remove solid foreign objects seized 5 um or more and oversaturated water contained in the
compressed air, prevent malfunction of actuators and solenoid valves, control (regulate) the outlet pressure, and
suppress fluctuations of the outlet pressure affected by fluctuations of the inlet pressure.

Standard Specifications

Model
R Filter Regulator AF10 AF20 AF30 AF30 AF40 AF40-06 AF50 AF60 AF60
Lubricator AR10 AR20 AR25 AR30 AR40 AR40-06 AR50 AR50 AR60
Port size M5 1/8,1/4 | 1/4,3/8 | 1/A3/8 |1/4,3/8,1/2| 3/4 3/4,1 1 1
Fluid Air
Proof pressure (MPa) 1.5
Max. operating pressure (MPa) 1.0
Set pressure range (MPa)|0.05t0 0.7 0.05 to 0.85
Ambient and fluid temperature (°C) -5 to 60 (No freezing)
Nominal filtration rating (um) 5
Bowl material Polycarbonate
AC e ©P.295 ) |Bowl guard — [semistandard] Standard
AF oo @P.327 ) |Regulator construction Relieving type
AR @P.345 ) |Mass (kg) 016 | o051 | o055 [ 063 | 112 | 116 | 244 | 245 | 254

Air Filter

+

Mist Separator + Regulator

Application: Applicable to remove minute solid foreign objects and oil mist contained in the compressed air, control (regulate)
the outlet pressure, and control pulsations of the outlet pressure affected by pulsations of the inlet pressure.

Standard Specifications

Model AC20C AC25C AC30C AC40C AC40C-06
Air Filter AF20 AF30 AF30 AF40 AF40-06
(U SIVISESEparator AFM20 AFM30 AFM30 AFM40 AFM40-06
Regulator AR20 AR25 AR30 AR40 AR40-06
Port size 1/8, 1/4 1/4, 3/8 1/4, 3/8 1/4, 3/8, 1/2 3/4
Fluid Air
Proof pressure (MPa) 1.5
Max. operating pressure (MPa) 1.0
Set pressure range (MPa) 0.051t0 0.85
Nominal filtration rating (um) 0.3 (95% filtered particle size)
Qutlet side oil mist concentration Maximum 1.0 mg/m3 (ANR) standard unit (=0.8 ppm)
Rated flow rate ¢min (ANR) 200 | 450 | 450 | 1,100 | 1,100
Ambient and fluid temperature (°C) -5 to 60 (No freezing)
AC o ©P.295 ) [Bowl material Polycarbonate
N @©P.327) |Bowl guard Semi-standard | Standard
AFM - @ P.338) Regulator construction Relieving type
AR @P.345) |Mass (kg) 0.74 | 0.88 0.95 1.76 1.83

104
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Filter Regulator Mist Separator

Application: Applicable to remove minute solid foreign objects and oil mist contained in the compressed air, control (regulate) the
outlet pressure, and control pulsations of the outlet pressure affected by pulsations of the inlet pressure.

Standard Specifications

Component Filter Regulator

AC40D-06

AW40 AW40-06

Mist Separator AFMA40 AFM40-06
Port size 1/8,1/4 1/4,3/8,1/2 3/4
Fluid Air
Proof pressure (MPa) 15
Max. operating pressure (MPa) 1.0
Set pressure range (MPa) 0.05 to 0.85
Nominal filtration rating (um) 0.3 (95% filtered particle size)
Outlet side oil mist concentration Maximum 1.0 mg/m3 (ANR) standard unit (=0.8 ppm)
Rated flow rate ¢min (ANR) 150 330 800 800
Ambient and fluid temperature (°C) -5 to 60 (No freezing)
Bowl material Polycarbonate
AC o @©P.295) |Bowl guard Semi-standard | Standard
AW - @P.365 ) |Regulator construction Relieving type
AFM-(@P.338) |Mass (kg) 0.57 | 0.74 1.38 1.43

AttaC h m e nt Note) There are no attachment for the AC800 and AC900.

Piping adapter

A piping adapter allows installation/removal
of the component without removing the
piping.

M5 x 0.8, 1/8, 1/4, 3/8, 1/2, 3/4, 1

Port size

Check valve

Can be used to prevent a back flow of
lubricant from lubricator.

1/8, 1/, 3/8
3-port valve for residual pressure release

Residual pressure in the line can be

exhausted.
! ©P.323
N vs, 1/4,3/8, 112, 3/4, 1 |

Redirection of air flow is possible.

Pressure switch with piping adapter

Compact reed switch integrated with the

piping adapter
' ©Pr.322) ‘ ©r.324)

M5 x 0.8, 1/8, 1/4, 3/8, 1/2

1/8, 1/, 3/8, 1/2, 3/4

Pressure switch

Compact reed switch

Cross interface

Branch piping is possible in all 4 directions.

M5 x 0.8, 1/8, 1/4,3/8, 1/2 |

105
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(Option/Semi-standard/Made to Order
Option Attachment Semi-standard Made to Order ézg
Model Auto drain SPrj:rZure garoe prD;Sistjie Check (Pressure Tinterface ?(;[:?Lts\ildallj\g MFeitlatlebro:vl ubricator Y P— W'thFiIter dV:/iLn ou“e\tNith Lffi?gﬁﬁgr i%gifots? dirFElg:ivon Clean C(:;Fé)eer- Afpopr“hcizk;]le Aﬁyﬁlrizt?]le A?grlilcc?vsle ;
ne. | o |enie] FGLLY o | 9 | e | bow | ot et O | L2 ] N O R ks i M
AC10 o | — | — | o | — | - | —| | — | | @ | — — | -] - -] -] e | | | — | — | — | — | — ||Z
AC10A o | — | — e | | =T =1T=1T<=1 e — I I o | — | — | = | = = | L—
AC20 { — { [ J { ] o { [ { ] o { — o [ o — — [ { o — — — — — g £
AC20A o | — [ o o o o o] — | o o | — o | o o | — | — | e @@ = = = =1 §§
AC25 ([ o o o ( o o o o o o [ — — — o ([ o o o — — — — — i
AC30 o [ { ] o { ] ([ o [ { ] [ { ] ([ — — — (] [ J [ (] o — — — — — S
AC30A o ] o o o [ o — ( o ( [ — — — o o ([ ( o — — — — — é
AC40 ( o o o o o ( () o () o ([ — — — o [ ([ o [ — — — — — é
AC40A { ] [ { ] [ { ] [ { ] — { [ J { ] [ J — — — o [ [ { [ — — — — —
AC40-06 o o o o o — o o o o o [ — — — ([ o o ([ o — — — — — % é
AC40A-06| © o o o o — o — o o o o — — — o o o o [ — — — — — %%
AC50 ( o ( o ([ = ([ ([ o ([ o () — — — o [ ([ [ o = = = = = L
AC50A { [ { [ { ] — { — { [ J { ] [ J — — — o [ [ { [ — — — — — ?
AC55 o ([ o o o — o o — o o o — — — o o o o o — — — — — %g
AC60 ( o ( [ ( — ( o — o o o — — — [ [ o [ — — — — — g 9
ACG60A { ] o { ] o (] — { ] — — ([ { ] ([ — — — (] o ([ o o — — — — — I
AC800 e | o | — | @0 | — | - | -] | | ® | ® | @ — | — o ° — ° — ® — | = =] = | = i
AC900 o o | — | o | - | - | | -] -] e] o] e — | - T el e | -] e -] -] -1=-1-=1-=1L
AC10B o — — o — — — [ — o { — — — — — — — { ] o — — — — —
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( F.R.L. Basic Explanation

Characteristics and Selection

Moisture and dust are contained in compressed air.
The air filter is installed at the inlet to prevent such
moisture and dust from entering the pneumatic

control circuit.

Contaminated |\
compressed air -

Deflector
Adds circling
movements to the
compressed air to
separate droplets
and foreign particles

OuT Clean
compressed air

Filter element
Filtrates 5 um or
larger foreign
particles that could
not be separated
with the deflector.

from the air by lo
[ Baffle

cycloneeﬁy s -
Bowl — separated with the

Prevents the drain
The separated deflector from
droplets and foreign being stirred up.
particles move down
the inner walls of the
bowl to accumulate
in the bowl’s bottom. Drain

Bowl guard

The compressed air introduced from the inlet is given
circling movements by the deflector. The resulting
cyclone effects forcibly push comparatively large free
droplets and foreign particles toward the inner walls
of the bowl, causing them to move down the wall
surfaces and accumulate in the bowl’s bottom.

The compressed air from which most foreign particles
have been removed passes through the centrally-
placed filter element made of synthetic resin or
sintered metal and having numerous micropores. At
the filter element, even finer dust particles are
removed and the compressed air flows out to the
outlet side.

On the other hand, the separated moisture, dust and
other foreign particles are discharged out of the air
filter by a manually-operated drain valve, such as a
cock valve or a push valve, or an automatic drain
valve mounted in the bow!’s bottom.

In most applications, filter elements with a 5 pm
filtration rating are used.
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Flow Characteristics

As one of the characteristics inherent in air filters,
there is a flow characteristics. The flow characteristics
refers to the relationship between the volume of air
passing through the air filter and the resulting
pressure drop. This relationship is represented by the
curve illustrated below.

Flow Characteristics
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Example: How to read the AF30’s flow rate and pressure drop
The pressure drop when the inlet pressure is 0.5 MPa and air is
flowed at a rate of 2000 ¢min (ANR), is 0.04 MPa.

Select a model so that the pressure thus determined is no greater
than 0.1 MPa.



In a pneumatic system used for general industrial
equipment, the pressure of compressed air to be
supplied must be controlled to a level appropriate for
the purpose of use of each piece of equipment. For
this purpose, regulators are commonly used.

The regulator is used to reduce the inlet pressure and
thereby regulate the outlet pressure to a given
setpoint. It is also used when variations in the set
pressure need to be kept to a minimum also against
changes in the inlet pressure or in the volume of air
consumed under the outlet pressure.

The following figure shows the construction of a
direct-operated regulator with a release function.

Valve spring

Valve
Body

IN Bl ouT

=)

Stem

Diaphragm

| ‘ Relieving
‘ | valve
‘

Detailed view of
the relieving valve

Bonnet

Adjusting spring

Handle

N

Regulator

When the handle is rotated to compress the adjusting
spring, the valve is pushed downward by way of the
stem and the inlet pressure is transmitted to the
outlet. This pressure acts upon the diaphragm and
produces a downward force to conflict with the force
produced by the adjusting spring. The inlet pressure
continues to transmit as long as the outlet pressure is
lower than the setpoint. The diaphragm goes down as
the difference between these pressures decreases
and, when the two forces counterbalance, the valve
closes and the required pressure is established. If the
outlet pressure rises above the setpoint or if the
compressive load of the adjusting spring is reduced
by rotating the handle, the diaphragm goes down and
the relieving valve moves away from the stem. As a
result, the outlet pressure is relieved to the
atmosphere and therefore reduces.

Non-relieving type regulators have no relief ports on
their relieving valves and are used when air is
constantly consumed at the outlet or when the
evacuation of air to the outside must be avoided.
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( E=m=Em F.R.L. Basic Explanation

Characteristics and Selection

The main characteristics of a regulator are the flow
and pressure characteristics. As a rule, select a size
of the regulator body suited to the conditions of use
by judging from the flow characteristics.

AR30

Rc 3/8
0.6
\\
0.5
\\

)
™

0.4
t 0.05 MPa pressure drop
0.35 <

o©
w

©
-

QOutlet pressure [MPa]
o
[\S)

0 500 1000 1500
Flow rate [¢/min (ANR)]

Condition: Inlet pressure 0.7 MPa

Example: How to read the AR30’s flow characteristics

When the outlet pressure is set to 0.4 MPa and the air flow of 1000
¢/min (ANR) is supplied, the set pressure drops to 0.35 MPa.

It is desirable to use the regulator with a reference pressure drop
from the set pressure no greater than 0.08 MPa. Since the
pressure drop in this example is 0.05 MPa, smaller than the
reference value 0.08 MPa, the pressure value 0.35 MPa is
tolerable.
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Flow Characteristics

Under normal conditions, the outlet pressure is
adjusted without flowing air. If the outlet is gradually
opened to increase the flow rate after pressure
setting, the set pressure decreases consequently. It
can be said that the smaller the pressure drop is, the
better the flow characteristic is. Ideally, the pressure
should be kept at a constant level even if the flow rate
changes.

Regulator’s Flow Characteristics
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Pressure Characteristics

The characteristics in which the set pressure changes
as the inlet pressure varies is referred to as the
pressure characteristics.

A typical example is shown below:

Regulator’s Pressure Characteristics
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The compressed air introduced from the inlet passes
through a variable throttle (damper) and flows out to
the outlet. At this point, a pressure difference is
produced between the inlet and the outlet by the
variable throttle.

The inlet pressure is introduced into the bowl through
the restrictor.

On the other hand, the pressure within the sight dome
is equivalent to the outlet pressure. The lubricating oil
within the bowl is driven by the inlet pressure into the
oil passage pipe. Thus, the oil passes through the
sight dome and reaches the drip regulating needle
built in the sight dome.

The lubricating oil adjusted to a specified drip rate by
the drip regulating needle drips from the dripping tube
and is carried on the stream of compressed air on the
outlet side to reach equipment (e.g., cylinder) to be
lubricated.

Close Open
) > Sight dome
Variable (Oil adjusting needle)
throttle
(Damper) o | Body
IN N i ouT Lubrication
—) ) ‘ — plug

Restrictor

Check valve 1

Ll — Oil passage pipe

| —Bowl
| — Bowl guard

m | _—Element

Detailed view of the sight dome

N

Lubricator

Characteristics and Selection

Flow Characteristics

The flow characteristics refers to the relationship
between the volume of air passing through the
lubricator and the resulting pressure drop. This
relationship is represented by the curve illustrated
below.

Flow Characteristics
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Example: How to read the AL30’s flow characteristics

The pressure drop when the inlet pressure is 0.7 MPa and air is
flowed at a rate of 2000 ¢/min (ANR), is 0.02 MPa.

Select a model so that the pressure drop is no greater than 0.1
MPa.

Minimum Flow Rate for Charging

The minimum flow rate for charging refers to the rate
of air flow for producing a pressure difference
necessary for the lubricating oil to drip.

Although this minimum flow rate for charging varies
depending on the inlet pressure, it is based on the air
flow rate at which five droplets of oil drip every minute
when the inlet pressure is 0.5 MPa. Since the correct
drip rate of oil depends on the conditions of use, it is
difficult to universally prescribe a standard rate. As a
guide however, the rate should be considered as one
droplet (approximately 0.02 m¢) for a flow rate of 10 ¢
under pressure. An excessively large amount of oll
results in an increase in the amount of oil mixed into
the exhaust air of a directional control valve and thus
emitted outside. Care must be taken since this is not
only wasteful but also likely to lead to environmental
pollution.
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