
Doc. No. NDP162U-01

 

 

OPERATION MANUAL 
 

YAMADA AIR-OPERATED DIAPHRAGM PUMPS  
 
 

 

 

DP-FE. FX  
DP-FE/D  
DP-FsE/D/H  

 

























 11

                     CAUTION 
 
•Even if you do not use the cushions to secure the pump in place, mount it in such a way that 
 vibration generated by pump operation will be absorbed. 
 
•If the pump will be submerged during operation, follow the steps below: 
  *Verify the corrosion resistance of each component of the pump, and do NOT expose the pump
   to any fluid for which it does not have proper corrosion resistance. 
  *Exhaust should directed outside, not into the fluid in which the pump is submerged. For 
   information on how to arrange the exhaust, see Note: Arranging outside exhaust and 
   Fig. 3.2 below. 
  *Make sure that you can reach all of the valves without submerging your hand. 
 
•When operating the pump, operation noise may be generated, depending upon conditions of 
 use (kind of fluid being pumped, supply air pressure and discharge pressure). 
 If any regulatory rules apply, provide appropriate acoustic measures. (For the noise level of  
 this product, see 10.1 Main specifications on p.24.) 
 
•When pumping a hazardous fluid (hot, flammable, strong acid, etc.), provide protective 
 measures (installation of a pit or sensors, etc.) in consideration of possible leakage of fluid, 
 and post warning signs at necessary places. For details, see the applicable operating caution 
 on p.2 and p.4. 
 

 
  <NOTES> Arranging outside exhaust  

•Remove the silencer of the electromagnet valve.   
•Connect a hose with a ground wire to the  
 electromagnet valve exhaust port, and attach the silencer 
 to the tip of the hose. Use a hose of the same diameter as  
 the exhaust port. (If the hose is longer than 5 meters, 
 consult your dealer or our regional office.) 
•Have a pit, a protection box, etc. at the end of the hose. 

                                                                        
 

                     WARNING 
 
•Be sure to have a pit, a protection box, etc. at the end of the hose in preparation for the flow  
 of fluid in case of damage to a diaphragm. For details, see the applicable operating caution

on p.2. 
 
•Pump exhaust should be directed to a safe place, away from people, animals and food. 

 
 

3.3 Assembling the cooling nozzle 
When environmental or fluid temperature is 60℃  or higher when using DP-FE, FX, DP-FE/D or 
DP-FsE/D/H series products a cooling system is required, see section 4.3 of the maintenance manual 
(connecting the cooling nozzle).  
In this case, provide a tube whose outer diameter is 6 mm and inner diameter is 4 mm. 
The air bleed inlet (for air supply) is located on the left side of the product, and the outlet (exhaust 
port) is located on the right side when viewed from your side toward the product. 
Connect clean air for cooling the product to the air bleed inlet:  the required air flow is approximately 
40 L per minute (ANR).  If the length of the entire tube for cooling is less than 2.5 m, the nozzle that 
is built into the pump is adjusted so that the pump can obtain the required air flow described above by 
supplying 0.3 MPa air pressure as air supply. 
If the length of this tube is 2.5 m or longer but shorter than 5 m, raise the supply air pressure to 0.4 
MPa.  The length of the tube for air supply should be almost the same as that of the tube for 
exhausting air.   
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4.3 Connecting the cooling nozzle 
•  When environmental or fluid temperature is 60℃ or higher when using DP-FE, FX, DP-FE/D or 

DP-FsE/D/H series products, be sure to purchase the cooling nozzle to blow air so that the sensor 
parts can be cooled down. 

1) Connect the cooling nozzle to the pump.  See “Names of parts and materials” on page 6 and the 
Figure 4.5 for where to connect the cooling nozzle. 

2) Connect the air supply tube (outer diameter 6 mm × inner diameter 4 mm) to the cooling nozzle IN 
port. 

3) Connect the air exhaust tube whose length is the same as that of the air supply tube (outer 
diameter 6 mm × inner diameter 4 mm) to the cooling nozzle OUT port.  See page 11 “Notes: 
Arranging outside exhaust” to protect the end of the air exhaust tube. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

<NOTE> 
• The air supply port is located on the left side 

and the air exhaust port is on the right side of 
all models of the DP-FE, FX, DE/D, and 
DP-FsE/D/H series products. 

 
 

<NOTES> 
• Connect the air supply tube to the air supply 

pipe that is connected to the electromagnetic 
valve.  (The required  

  air flow is approximately 40 NL/minute.) 
• The cooling nozzle is adjusted so that the air 

flow described above can be obtained if the 
supply air pressure is 0.3 MPa when the length of the cooling tube is less than 2.5 m.  When the 
cooling tube is 2.5 m or longer but shorter than 5 m, supply 0.4 MPa air pressure to the pump. 

 

                     CAUTION 
 
• When the environmental or fluid temperature is 60 ºC or higher,（Incase of use DP-10～38FE 

series temperature rating change to 55℃） be sure to use the air cooling system . Otherwise, 
it may damage the sensor unit. 

 
• To blow air, do not supply any compressed air to both the IN and OUT ports of the cooling

nozzles.  It may damage the nozzle. 
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4.4 Connecting the controller 
• This section describes how to operate the pump by using the electromagnetic valve exclusively 

designed for an optional CE-124 pump controller. 
• If you do not use the CE-124 controller and the dedicated electromagnetic valve, see Section 4.6 

“Example of the operation performed via a sequencer” on page 18. 
(See Section 4.4.2 also for a DP-FE/D or DP-FsE/D/H series product.) 

 

4.4.1 DP-FE and DP-FX series 
１) Connect the cable of the electromagnetic valve to the “VALVE” slot of the CE-124 controller. 
２) Connect the cable of the pump to the “SENSOR” slot of the CE-124 controller. 
３) Connect the CE-124 controller to the 24 V DC or 100 V AC power supply. 

 
 
 
 
 
 
 
 
 
 
 
 
<NOTE> 
   • When bending a cord type distribution line, please ensure the bends radius is no less than R25mm. 

4.4.2 DP-FE/D and DP-FsE/D/H series 
1) Assemble the fiber attachment (supplied) onto the  

optical fiber. 
• Insert the phototransmitter fiber (thin) to the  

black tip of the fiber attachment, and  
photoreceptor fiber (thick) to the gray-colored tip 
respectively.  [See Fig. 4.7.] 
The cross section of the optical fiber is shown in 
 Fig. 4.8. 

• Pull out the optical fiber from the tip section of the 
 fiber attachment by 10 mm or longer, and fix the  

tip section of the fiber attachment.  [See Fig. 4.9.] 
• Follow the instructions above to perform the same 

 operation for the side A (the phototransmitter fiber  
and photoreceptor fiber equipped with a mark 

 tube) and the side B (the phototransmitter fiber 
 and photoreceptor fiber without a mark tube)  
respectively. 

 
<NOTE> 

• Be careful not confuse the optical fiber on the 
 side A (with the mark tube) with that on the side  

B (without a mark tube). 
2) Cut the tip of the optical fiber with the supplied  

fiber cutter. 
• Raise the blade of the supplied fiber cutter, and 

 insert the base section of the fiber attachment to 
 the cutter from its protruded section.  [See Fig. 4.10.] 

• Cut the tip of the fiber. 
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<NOTE> 
• After cutting the tip of the fiber, 

approximately 1 mm of the optical fiber is 
adjusted to protrude from the tip of the 
fiber attachment. 

• Do not displace the fiber attachment after 
cutting the tip of the fiber.  

 
3) Connect the optical fiber to the amplifier 

assembly. 
• Connect the optical fiber on the side A to 

the amplifier on which the seal “A” is 
pasted, and that on the side B to the 
amplifier on which the seal “B” is pasted 
respectively. 

• Connect the gray fiber attachment 
(photoreceptor side) to the upper side and 
the black one (phototransmitter side) to 
the lower side. 

 
<NOTE> 

• When bending an optical fibre type distribution line, please ensure the bends radius is no less than 
  R25mm. 
• Refer to the Operation Manual supplied with the amplifier for how to connect the optical fiber and  
  the amplifier. 
(Use an “FX-AT6” as the fiber attachment.) 

4) Connect the cable of the amplifier assembly to the “SENSOR” slot of the CE-124 controller. 
5) Connect the cable of the electromagnetic valve to the “VALVE” slot of the CE-124 controller. 
6) Connect the CE-124 controller to the 24 V DC or 100 V AC power supply. 
7) See Section 4.5 “Setting the amplifier” on page 17 to set the amplifier. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

<NOTE> 
•When bending a cord type distribution 

line, please ensure the bends radius is 
no less than R25mm. 

 
•Refer to the Operation Manual 

supplied with the CE-124 controller 
for the detailed information on how to 
connect the pump to the CE-124 
controller.  
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10. Main Body Specification 

  10.1 Main Specification 

■ DP-FE, FX series 

Type DP-5FE DP-5FX DP-10FE 

Nominal Diameter 1/4” (6 mm) 3/8” (10 mm) 
Suction Port Fluid 

Connection Discharge 
Port 

Rc1/4 Ø12x L100 
Rc3/8 

Or equivalent to JIS 
flange 10K10A 

Supply Port Air 
Connection Exhaust Port Rc1/4 

Nominal Air Pressure 0.2~0.5 MPa 
Maximum Discharge Pressure 0.5 MPa 
Discharge Volume/cycle 18 mL 60 mL 
Maximum Discharge Volume 12 L/min 20 L/min 
Maximum Air Consumption 

  L/min(ANR) 300 L/min(ANR) 350 L/min(ANR) 

Slurry Limitation  *1  1 mm or less 
Limitation of Viscosity 0.5 Pa·s or below 1 Pa·s or below 

Temp. 0~70°C  *2 Operating 
Ambient 
Temperature 
Range Fluid Temp. 0~80°C  *2 0~150°C  *2 0~80°C  *2 

Temperature rating  
whose require cooling system. 60 ºC or higher 55 ºC or higher 

Maximum Operating Noise 71 dB(A)  *3 82 dB(A)  *3 
Weight 3.4 kg 2.3 kg 7.2 kg 
 

■ DP-FE, FX series 

Nominal Diameter DP-20FE DP-25FE DP-38FE 

Nominal Diameter 3/4” (20 mm) 1” (25 mm) 1” (25 mm) 

Suction Port Fluid 
Connection Discharge Port 

Rc 3/4 
Or equivalent to JIS 

flange 10K20A 

Equivalent to JIS 
flange 10K25A 

Equivalent to JIS 
flange 10K25A 

Supply Port Air 
Connection Exhaust Port Rc1/4 Rc1/2 

Nominal Air Pressure 0.2~0.5 MPa 0.2~0.7 MPa 
Maximum 
Discharge Pressure 0.5 MPa 0.7 MPa 

Discharge Volume/cycle 200 mL 300 mL 560 mL 
Maximum 
Discharge Volume 52 L/min 65 L/min 85 L/min 

Maximum Air Consumption   
          L/min(ANR) 400 L/min(ANR) 1400 L/min(ANR) 1000 L/min(ANR) 

Slurry Limitation  *1 2 mm or less 3 mm or less 
Limitation of Viscosity 2 Pa·s or below 2.5 Pa·s or below 

Temp. 0~70 °C   *2 Operating 
Ambient 
Temperature 
Range Fluid Temp. 0~80 °C   *2 

Temperature rating  
whose require cooling system. 55 ºC or higher  

Maximum Operating Noise 85 dB(A)  *3 85 dB(A)  *3 85 dB(A)  *3 
Weight 15.5 kg 28.4 kg 51 kg 

 

CAUTION 
*1 : Do not use the flat valve type pump for the liquids with slurry. 
*2 : When the environmental or fluid temperature is 55 ºC or higher,（Incase of use DP-5FE,5FX series, 

temperature rating change to 60℃） be sure to use the air cooling system . 
*3 : See 37 pages of “Method of measurement of operating noise”. 
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■ DP-FE/D series 
Nominal Diameter DP-10FE/D DP-20FE/D DP-25FE/D DP-38FE/D 

Nominal Diameter 3/8” (10 mm) 3/4” (20 mm) 1” (25 mm) 1” (25 mm) 

Suction Port Fluid 
Connection Discharge Port 

Rc 3/8 
Or equivalent to 

JIS flange 10K10A

Rc 3/4 
Or equivalent to 

JIS flange 10K20A

Equivalent to 
JIS flange 

10K25A 

Equivalent to 
JIS flange 

10K25A 

Supply Port Air 
Connection Exhaust Port Rc1/4 Rc1/2 

Nominal Air Pressure 0.2~0.5 MPa 
Maximum 
Discharge Pressure 0.5 MPa 

Discharge Volume/cycle 60 mL 200 mL 300 mL 560 mL 
Maximum 
Discharge Volume 20 L/min 50 L/min 60 L/min 70 L/min 

Maximum Air Consumption   
          L/min(ANR) 

350  
L/min(ANR) 

400  
L/min(ANR) 

940  
L/min(ANR) 

1000 
L/min(ANR) 

Slurry Limitation  *1 1 mm or less 2 mm or less 3 mm or less 
Limitation of Viscosity 1 Pa·s or below 2 Pa·s or below 2.5 Pa·s or below 

Temp. 0~70°C   *2  Operating 
Ambient 
Temperature 
Range 

Fluid Temp. 0~80 °C   *2  

Temperature rating  
whose require cooling system. 60 ºC or higher 

Maximum Operating Noise 82 dB(A)  *3 85 dB(A)  *3 85 dB(A)  *3 85 dB(A)  *3 
Weight 7.2 kg 15.5 kg 28.4 kg 51 kg 
 

■ DP-FsE series 
Nominal Diameter DP-10FsE/D/H DP-20FsE/D/H 

Nominal Diameter 3/8” (10 mm) 3/4” (20 mm) 

Suction Port Fluid 
Connection Discharge Port 

Rc3/8 Rc3/4 

Supply Port Air 
Connection Exhaust Port Rc 1/4 

Nominal Air Pressure 0.2~0.5 MPa 
Maximum 
Discharge Pressure 0.5 MPa 

Discharge Volume/cycle 85mL 160 mL 
Maximum 
Discharge Volume 20 L/min 40L/min 

Maximum Air Consumption   
          L/min(ANR) 300 L/min(ANR) 400L/min(ANR) 

Slurry Limitation  *1 1mm or less 2 mm or less 
Limitation of Viscosity 1 Pa·s or below 2 Pa·s or below 

Temp. 0~70°C   *2 Operating 
Ambient 
Temperature 
Range 

Fluid Temp. 0~80°C    *2 

Temperature rating  
whose require cooling system. 60 ºC or higher 

Maximum Operating Noise 80 dB(A)  *3 82dB(A)  *3 
Weight 10.6 kg 17.7 kg 

 

CAUTION 
*1 : Do not use the flat valve type pump for the liquids with slurry. 
*2 : Use cooling air blow, in the case that it uses it exceeding 60°C   
*3 : See 37 pages of “Method of measurement of operating noise”. 
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10.3.3 DP-FsE/D/H series 
 
■ DP-10FsE/D/H 
The following data was sampled when the 
inner diameter of the air tube is 6 mm  
and the length is 1.5 m.   
The electromagnetic valve whose effective 
cross section area is 34.2 m2 or equivalent is 
used. 

 

 

 

 

 

 

 

 

 

 

■ DP-20FsE/D/H 
The following data was sampled when 
the inner diameter of the air tube is 6 
mm and the length is 1.5 m.  The 
electromagnetic valve whose effective cross 
section area is 34.2 m2 or equivalent is used. 
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  NOTE: Method of measurement of operating noise 
With a specified noise meter, the operating noise is measured at measurement points A, B and C, and 
the maximum value is to be used. 
The display noise level is the maximum value at flow rate measurement condition. The noise level 
depends on the condition. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.10-1 

   
NOTE: Method of measurement of performance curve 
▪ Measuring instruments and procedure 

 
(1) VFR3400 Hose : 3/8”  

VFR5400 Hose :1/2” 
VFR6400 Hose :3/4” 

(2) Secondary Hose :1.5m 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
▪ Conditions 

a) Supplied air pressure: Maintaining preset pressure 
b) Liquid pumped: Fresh water 
c) Temperature: Ambient 
d) Condition of suction: Flat suction 0 meter head 
e)Measuring system: System A ▪▪▪▪▪▪ Converting weight of discharged fluid to volume. 
                    System B ▪▪▪▪▪▪ By liquid meter 
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