Process Pump Clean Room
Automatically Operated Type (Internal Switching Type)
Air Operated Type (External Switching Type)

PA(P)3000 series

How to Order

[EIATET PA [P]331(0)-[ 103~

. Option
Actuation "o " P - -
-~ > - Symbol Option Applicable actuation
Symbol Actuation 4 Automatically operated | Air operated
0 Automéucally operated Nil None ° °
o, 3 Air operated B With foot ° °
£ Thread Noto 2) N | With silencer ™ [ ] —
S rea type + When option is more than one, suffix in alphabetical order.
i Assembly Symbol| Type # For AIR EXH: AN20-C102
environment Nil Rc (CJ: Either Nil or N is entered as a thread symbol.)
Symbol| _Assembly N NPT )
YMOO! environment F G Port size
Nil Standard T NPTF [symbol] Portsize |
P | Clean room 03 3/8"
e E PAP33101-Pl13) -
Option
ion Note 1
Actuation " Symbol Option Applicable actuation
Symbol Actuation i Pl Automatically operated | Air operated
0 Automatically operated Nil None [ ) [ ]
3 Air operated B With foot o )
N With silencer ™ [ ] —
[ Assembly environment + When option is more than one, suffix in alphabetical order.
y = ## For AIR EXH: AN20-CJ02
‘Symbol‘ Assembly environment ‘ (C: Either Nil or N is entered as a thread symbol.)
P | Clean room |
Thread type "°¢?
. - Symbol| Type
Tubing size Nil Re
Symbol | Main fluid connection size N NPT
1 3/8 F G
13 1/2 T | NPTF
Note 1) The port size of the pilot port is 1/4".
Symbol Note 2) The thread type is applied to the pilot port thread and the female thread piping connection.
AIR SUP FLUID OUT
AIR EXH FLUID IN

Automatically operated type

P1
FLUID OUT
P2

FLUID IN
Air operated type
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Process Pump Clean Room
Automatically Operated Type/Air Operated Type

L With nut_Jookky

s-[1Is[13 [ -

PA(P)3000 series

Assembly environment
[symbol[ Assembly environment | Option
P Clean room \ Applicable actuation PA
Symbol Option Automaticall -
Y P uog?rz]tlgg Y| Air operated m
. i [ ]
- - Actuation Mo bll None ®
A - B With foot [ [] PAX
Symbol Actuation — pry
i " N | with silencer [ ] —
fl - 0 Automatically operated ~Wh tion i ™ ffix in alohabetical
Sm,, ' 3 Air operated * ord:? option is more than one, suffix in alphabetical PB
& & 4 =x For AIR EXH: AN20-[J02
\ / Fitting type (C: Either Nil or N is entered as a thread symbol.) PAF
= Symbol[ Fitting type
1 Lot Thread type "2 FQD
2 La2 Symbol| Type
Nil Rc
Fitting size N NPT
F G
Symbol| INside | OUT side T NPTF
1" 3 3
1113 3 4
1311 4 3
13 4 4
1319 4 5
1913 5 4
19 5 5
heveetinney PAP331
Assembly environment Option
‘Symbol‘ Assembly environment ‘ Applicable actuation
P Clean room Symbol Option Automaticall .
| y P wtomaticaly | i perated
Nil None [ [ ]
. B With foot [ J [ ]
e 4 Actuation N
= STeEol TR N | With silencer ** [J —
’ uati - — "
. Y " # When option is more than one, suffix in alphabetical
0 Automatically operated order.
3 Air operated # For AIR EXH: AN20-C102
(O3: Either Nil or N is entered as a thread symbol.)
Fitting size
Symbol| Fitting size
11 LQ2 3/8" & Thread type Note 2)
10 LQz 172" Symbol| Type
Nil Rc
N NPT
F G
T NPTF

Note 1) The port size of the pilot port is 1/4".
Note 2) The thread type is applied to the pilot port thread and the female

thread piping connection.

Note 3) Refer to the pamphlet “High-Purity Fluoropolymer Fittings Hyper

Fitting/LQ1, 2 series Work Procedure Instructions” (M-E05-1) for
connecting tubing with special tools. (Downloadable from our
website.)
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PA(P)3000 series

Specifications

Model

PA3310 PAP3310 PA3313 PAP3313

Air operated

Automatically operated

Rc, NPT, G, NPTF 3/8" Female thread Rc, NPT, G, NPTF 3/8" Female thread
Main fluid suction Rc, NPT, G, NPTF 3/8" 3/8", 1/2" Tube extension Rc, NPT, G, NPTF 3/8" 3/8", 1/2" Tube extension
Port size | discharge port Female thread With nut (size 3, 4, 5) Female thread With nut (size 3, 4, 5)
3/8", 1/2" Integrated fitting type 3/8", 1/2" Integrated fitting type
Pilot air supply/exhaust port Rc, NPT, G, NPTF 1/4" Female thread
Body wetted areas New PFA
Material Diaphragm PTFE
Check valve PTFE, New PFA

Discharge rate

0.1to 9 L/min

110 13 L/min " [

Average discharge pressure

0to 0.4 MPa

Pilot air pressure

0.210 0.5 MPa

Pilot air 140 L/min (ANR) or less

Suction ‘ Dry 0.5 m (Interior of pump dry)

lifting range ‘ Wet Up to 4 m (liquid inside pump)

Noise 80 dB (A) or less (Option: with silencer, AN20) ‘75 dB (A) or less (excluding the noise from the quick exhaust and solenoid valve)
pressure 0.75 MPa

Diaphragm life

50 million times

Fluid temperature

0 to 100°C (No freezing, heat cycle not applied)

Ambient temperature

0 to 100°C (No freezing, heat cycle not applied)

Maximum viscosity

1000 mPa-s

Recommended operating cycle

2to4 Hz

Weight

2.1 kg (without foot)

ori

Horizontal (with mounting foot at bottom)

General environment General environment Clean double packaging

Clean double packaging ‘

* Each value of above represents at normal temperatures with fresh water.
= For related products, refer to pages 622 and 623
Note) The discharge rates for PAP3310-P11, PAP3310S-JS11, PAP3310S-0JS1113, PAP3310S-0]S1311, PAP3310-S11 are between 1 to 12 L/min.

Maintenance Parts

Q @Basically, it is not recommended to disassemble the process pump. However, if this is necessary, be sure to follow
the instructions in the maintenance procedure.
@®When carrying out this work, wear appropriate protective equipment.

PA(P)3000 Series
e PA(P)3000 series
PA3310 PA3313 PAP3310 PAP3313

Diaphragm kit KT-PA3-531 KT-PAP3-531

Check valve kit KT-PA3-536#1 KT-PAP3-536#1

Pilot valve kit KT-PA3-538 — KT-PA3-538 —
Manual cap assembly kit |KT-PA3-54501""" — KT-PA3-54501"" —
Foot kit KT-PA3-40 KT-PAP3-40

* The maintenance procedure is to be distributed individually. Please contact your SMC sales representative for details.
Note) One of Nil, N, F or T is entered as a thread symbol.
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Automatically Operaterg (':I'(:(s;':stelAL;rr'n gperi?gd 'I?;pn; PA ( P )3000 Series

Performance Curve: Automatically Operated Type

PAP3310 Flow Rate Characteristics PAP3310 Air Consumption
120
05 —— SUP for models other —— SUP for models other K
than those below than those below X
5 ---- PAP3310-P11 100 | ---- PAP3310-P11 il
04 . PAP3310S-JS11 b _ PAP3310S-0S11 08 - PA

_ PAP3310S-00S1113 T PAP3310S-00S1113 0_5\& .
& PAP3310S-0S1311 Z L PAP3310S-00S1311 @~
£ PAP3310-511 i PAP3310-511 S ANP2 2
% E S“v‘ : w2
8 S 60 - PAX
& e ===----- £e o
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] S 40 S\
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Selection from Flow Rate Characteristic Graph (PAP3310)
Required specifications example:

Find the pilot air pressure and pilot air consumption for a discharge rate of 6 L/min and a discharge pressure of 0.25 MPa. <The transfer
fluid is fresh water (viscosity 1 mPa-s, specific gravity 1.0).
«+ If the total lifting height is required instead of the discharge pressure, a discharge pressure of 0.1 MPa corresponds to a total lift of 10 m.

Selection procedures:

1. First mark the intersection point for a discharge rate of 6 L/min and a discharge pressure of 0.25 MPa.

2. Find the pilot air pressure for the marked point. In this case, the point is between the discharge curves (solid lines) for SUP = 0.4 MPa and
SUP = 0.5 MPa, and based on the proportional relationship to these lines, the pilot air pressure for this point is approximately 0.43 MPa.

3. Next find the air consumption rate. Find the intersection point for a discharge rate of 6 L/min and a discharge curve (solid line) for SUP =
0.43 MP a. Draw a line from this point to the Y axis to determine the air consumption rate. The result should be approx. 58 L/min (ANR).

A\ Caution

1. These flow rate characteristics are for fresh water (viscosity 1 mPa-s, specific gravity 1.0).

2. The discharge rate differs greatly depending on properties (viscosity, specific gravity) of the fluid being
transferred and operating conditions (lifting range, transfer distance), etc.

3. Use 0.75 kW per 100 L/min of air consumption as a guide for the relationship of the air consumption to the
compressor.

ViSCOSity Characteristics (Fiow rate correction for viscous fluids) Selection from Viscosity Characteristic Graph

100 T Required specifications example:

™ Find the pilot air pressure and pilot air consumption for a
\ discharge rate of 2.7 L/min, and a viscosity of 100 mPa:-s.

Selection procedures:

1. First find the ratio of the discharge rate for fresh water when

viscosity is 100 mPa-s from the graph below. It is determined

to be 45%.

Next, in the required specification example, the viscosity is 100

N mPa:s and the discharge rate is 2.7 L/min. Since this is equivalent
to 45% of the discharge rate for fresh water, 2.7 L/min + 0.45 = 6
L/min, indicating that a discharge rate of 6 L/min is required for
fresh water.

. Finally, find the pilot air pressure and pilot air consumption based
on selection from the flow characteristic graphs.

~
~~

N

50

w

0 A\ Caution

1 10 . X 100 1000 Viscosities up to 1000 mPa-s can be used.
Viscosity (mPa:-s) Dynamic viscosity v = Viscosity u/Density p.

=K
V=P

Ratio of discharge rate against fresh water (%)

V(108 m?/s) = u(mPa-s)/p(kg/m?)
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PA(P)3000 series

Performance Curve: Air Operated Type

PAP3313 Flow Rate Characteristics
0.5

Selection from Flow Rate Characteristic Graph (PAP3313)

Cycle 4 Hz
Cycle 3Hz
Cycle 2 Hz

Discharge pressure (MPa)

Discharge rate (L/min)

PAP3313 Air Consumption (2 Hz)

Required specification example: Find the pilot air pressure for a
discharge rate of 6 L/min, a discharge pressure of 0.25 MPa, and a
cycle of 4 Hz. <The transfer fluid is fresh water (viscosity 1 mPa-s,
specific gravity 1.0).>

Note) If the total lifting height is required instead of the discharge pressure, a

discharge pressure of 0.1 MPa corresponds to a total lift of 10 m.

Selection procedures:

1. First mark the intersection point for a discharge rate of 6 L/min and a
discharge pressure of 0.25 MPa.

2. Find the pilot air pressure for the marked point. In this case, the point is
between the discharge curves (solid lines) for SUP = 0.4 MPa and SUP = 0.5
MPa, and based on the proportional relationship to these lines, the pilot air
pressure for this point is approximately 0.45 MPa.

PAP3313 Air Consumption (4 Hz)
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4 6
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PAP3313 Air Consumption (3 Hz)
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Viscosity Characteristics (Flow rate correction for viscous fluids)
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Calculating Air Consumption (PAP3313)

Required specifications example:

Find the pilot air consumption for a discharge rate of 6 L/min, a

cycle of 4 Hz and a pilot air pressure of 0.25 MPa.

Selection procedures:

1. In the graph for air consumption (4 Hz), start at a discharge rate of 6 L/min.

2. Mark where this point intersects with the air consumption rate. Based on the
proportional relationship between these lines, the intersection point will be
between the discharge curves SUP = 0.2 MPa and SUP = 0.3 MPa.

3. From the point just found, draw a line to the Y-axis to find the air consump-
tion. The result is approximately 70 L/min (ANR).

A\ Caution

1. These flow rate characteristics are for fresh water (viscosity 1 mPa:-s,
specific gravity 1.0).

2. The discharge rate differs greatly depending on properties (viscosity,
specific gravity) of the fluid being transferred and operating
conditions (density, lifting range, transter distance).

Selection from Viscosity Characteristic Graph

Required specification example: Find the pilot air pressure for a discharge
rate of 2.7 L/min, discharge pressure of 0.25 MPa and a viscosity of 100
mPa:s.

Selection procedures:

1. First find the ratio of the discharge rate for fresh water when viscosity is 100
mPa:s from the graph below. It is determined to be 45%.

2. Next, in the required specification example, the viscosity is 100m Pa-s and
the discharge rate is 2.7 L/min. Since this is equivalent to 45% of the
discharge rate for fresh water, 2.7 L/min + 0.45 = 6 L/min, indicating that a
discharge rate of 6 L/min is required for fresh water.

3. Finally, find the pilot air pressure and pilot air consumption based on
selection from the flow characteristic graphs.

A\ Caution

Viscosities up to 1000 mPa-s can be used.
Dynamic viscosity v = Viscosity p/Density p.
V=

v(107° m?/s) = u(mPa-s)/p(kg/m3)
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Process Pump Clean Room
Automatically Operated Type/Air Operated Type

PA(P)3000 series

PA

AX

22zH®

A

Dimensions
——
PAP3310/Automatically 150
Operated Type 139 & 2xMsDepins 64
\
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gl g Il - i , s
- T & T o (= R
| i 1
[ i}
AIR SUP Reset button
FLUID OUT ;
Re, NPT, G, NPTF 3/8" 138 7 Re, NPT, G, NPTF1/4"  /air operated reset port
Rc, NPT, G, NPTF 1/8"
g s
2 _ I
= 3 .
‘@D,
D .
S T {
FLUID IN Foot 10
Rc, NPT, G, NPTF 3/8" (Option) AIR EXH
Rc, NPT, G, NPTF 1/4"
PAP3313/Air Operated Type 152
139 64
2 x M5 Depth 8
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@ R 1
FLUID OUT 138 7 AIR SUP(P1)
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12 10, AIR SUP(P2)
FLUID IN Foot Rc, NPT, G, NPTF 1/4"
Rc, NPT, G, NPTF 3/8" (Option)
Integrated fitting type With nut Tube extension
174 (for -513) 7 193 (196 for size 13,197 forsize 19) | 7 188 7
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