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Brief information

The CRP-FM metering unit is an electronic unit that controls the electrical
components of the Common Rail fuel pumps and measures the volumetric flow and the
pump return flow rate. It is used as part of the test bench equipment.

Measurement unit characteristics:

Number of supply MEASUIEMENT ........cccveeiureiieiiiiiieriierie et channels1 channel;
Number of return flow Measurement ..........cccceevvvveiieieieiiiieeeeeeeeeeeee e channels] channel;
Measuring range of measuring Unit2 ............cecceeeeeeeereenieesieereeneeseennes .5-400 Vh;

Resolution capacity( .........ceeeveeeerieniieiee e .01 /hour;

Measuring error in the range 2.5-4001/h, MaX. ...cccovveviieiieienienieieeie e, 1 %;

Temperature range of the liquid to be measured...........cccceceecvenencnincnennces 15-75°C;

Control unit specifications:

Number of pump regulator valve control ............ccocceeveriiiieniienieeeeeeee outputs2 pcs;
Number of pressure regulator CONtrol ...........cceccvevvieviieciiecieiiesiereere e outputs3 pcs;
Maximum OULPUL CUITENL, PO ...evvverrieriereeeeeeeeeneensiesteeneeeseaeesseesseesseesseensesnsenns channel3 A;
Current holding acCUraCy 0.........ccovievieiirieiieiierieesie et eee e e sreereebeebeesneeees 1 A;

Number of pressure SENSOIrs t0 DE ....cvvvveeieriieriieriieiieie e see st ere e es connectedS5 pcs;
Number of pump shaft position SENsSors to be ..........cceeceeeerienieniienienieiceeene connected] pcs;
POWET SUPPLY ..o voltage230V AC 50Hz;
11T SRR current5 A;
Overall dIMENSIONS ........oeevviviieieieieeeeeeeeeeee et eeree e HxWxD540x380x250 mm;
Net weight (excluding fluids and installation Kit) .........cccccoooeeiiiiiiiinineens 35 kg;

Fluids used:

=] AT fluidCalibration oil ISO 4113;

Minimum volume of test liquid in the SyStem ...........cccoecvevvierveriieceeeeie e, tank20 1;

Flow of test fluid through the cooling ...........c.ccoooiiiiiiiiiiiiiee system§8 I/min.



2. CRP-FM arrangement of main elements
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Figure 2: CRP-FM arrangement of the main elements
Position Descriptio
n
1 [Electrical connection panel to the stand,
2 [Electrical connection panel to the pump;
3 [Electrical power connection socket;
4 IPump flow measurement sensor;
5 IMeasurement sensor for pump return flow;
6 Heat exchanger of the cooling system;
7 Hydraulic panel;
8 IPump flow measurement line filter;
9 IPump return flow measurement line filter;
10 Cooling system pump;
11 Filter and gauge cooling fan;




3. Electrical connection panel to stand

Figure 3.Electrical connection panel to the stand

Position Descriptio
n

1 [USB connector, connection to a computer via USB;

2 LAN socket, connection to a computer via Ethernet;

3 EXT DEV connector, external device connection;

4 X3-1 connector, shaft angle position sensor (encoder) bench
connection, for speed monitoring and control;

5 Connector X4-1, connection of stand shaft sensor, for speed
monitoring and control;

6 X9 connector, frequency converter control output;

7 Connector X6, pressure sensor input;

8 X7 connector, control of the bench thermostat system;

9 Connector X8, stand tank fluid temperature sensor;

10 X 10 connector, test bench sensors;

11 X5 connector, not engaged in CRP-FM unit.




4. Electrical connection panel to pump
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Figure 4.Electrical connection panel to the pump

Position Descriptio
n

1 Connector X11, pressure measurement of the booster pump and
measurement of the vacuum system of the pump under test;

2 Connector X 12, measuring the liquid inlet pressure to the pump and
the pressure in the return flow line of the pump under test;

3 Connector X 13, high rail pressure measurement;

4 Connector X22, shaft position sensor of the pump under test;

Connector X 15, pump regulator valve control outputs;
6 Connector X14, rail pressure regulator control outputs;

Indicator for the electrical power supply;

Power supply toggle switch.




5. Hydraulic panel
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Figure 5.Hydraulic panel

Position Descriptio
n
1 [Feed measurement input of the pump under test;
2 Drain back the measured liquid;
3 Backflow measurement input of the pump under test;
4 Drain back the measured liquid;
5 Cooling system pump inlet;
6 Back draining of the cooling system,;




6. Wiring diagram for pump and rail

Figure 6.Pump and rail connection diagram

Position Descriptio
n
1 IPump under test;
2 Metering valve;
3 High-pressure tube;
4 High pressure regulator in the rail;
5 Pump backflow preventer;
6 Back drain from the pressure regulator;
7 [The accumulation rail;
8 High pressure sensor in the rail.




7. Hydraulic pump connection to meter
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Figure 7.Hydraulic connection of the pump to the meter

Position Descriptio
n
1 Feed measurement input of the pump under test;
2 Back drain from the pressure regulator;
3 Backflow measurement input of the pump under test;
4 IPump backflow preventer.
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8. Hydraulic connection of the meter to

Figure 8.Hydraulic connection of the meter to the test bench

Position Descriptio
n
1 Drain the measured liquid back into the tank;
2 Cooling system pump inlet;
3 Back draining of the cooling system;
4 Bench tank for test fluid;
5 Maximum level of the test liquid;
6 Test fluid ISO 4113.
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9. Restrictions on the connection of the measured return flow
liquids
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Figure 9.Restrictions on the connection of the measured liquid return flow
To ensure correct operation of the liquid measurement system, the measured
liquid must be freely drained back into the test bench tank.

The measuring unit must be above the tank. The measured liquid must enter
the tank above the liquid level in the tank. The drain hose must not be kinked and the
drain hose must not be submerged in the layer of test liquid.

12



Appendix No. 3 Connector pinout X3- 1

Optical encoder with
differential output

Speed sensor n-
p-n type

CRP-FM Connector
Cont. | Circuit { Cont.
) Circuit <P
— f A- 1 A- A+
0 3y 1B [ i— <
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Figure 10.Encoder connection connector
Appendix No. 4 Connector pinout X4- 1
CRP-FM Connector
Cont. | Chain { Cont. | Chain
! R out
= e -1 1 RPM 1 RPM <=
vevo—E=-— 3 | ¥15V | 3 | 15V | vce
FUSE <t
+5VO0-———F—-— 5 +5V 5 +5V
oNDO- 8 |GND| 8 | GND | <GND

Figure 11.Speed sensor connection socket

13



Appendix No. 5 Connector pinout X6

CRP-FM X6

Cont. | Circuit { Cont. | Circuit V+

oo =] 1 UBT| 1 UBT| .
onpo— - 2 0B1] 2 0B1

+1428V0-———— 3 uB2 3 uB2 <1V +

onpo— 4 0B2 | 4 B2 | <\

Pressure sensor #1
4...20mA

Pressure sensor #2
4...20mA

Figure 12.Sensor connection socket with 4-20mA output

Appendix No. 6 Connector pinout X7

CRP-FM Connector
) \—D Cont. Chain Cont. Chain
3] — 1 REL1 COM 1 REL1 COM
O— 1
— 2 REL1 NO 2 REL1 NO
0 —3
3 — 3 REL2 COM 3 REL2 COM
(SN I R REL2 NO 4 REL2 NO
— 5 REL3 COM 5 REL3 COM
s ap) 6 REL3 NO 6 REL3 NO
3¢ — 7 [RELBNC | 7 [RELBINC
09—

Figure 13.Burner control/cooling connection

< Cooling control
22

3
< Heating control
<2

4
<
<2 Reserve
<3
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Appendix No. 7 Connector pinout X8

Sensor
Temperatur
CRP-FM X8 connector e sensor
Cont. | Chain ! Cont. | Chain
wod 1 [ +5v T | +5v <V J
enoo— 2 GND | 2 GND | «GND
3 T 3 T <
4 T2 4 T <12
5 |IWIRE] 5 [IWIRE| <IWIRE
! Sensor 3 Sensor 4 Sensor 15
! DS18820 DS18B20 DS18B20
Figure 14. Temperature sensor connector
Appendix No. 8 Connector pinout X9
CRP-FM X9
Cont. Circuit Cont. Circuit
— 1 24V 1 24V
0108 — 2 0..10B 2 0..10V
Frequency converter.
3 COM 3 COM <,CON 0...10V control or RS-
: 4 STF 4 STF 485
— 5 STR 5 STR
- D{] 6RS-485A | 6 RS-485 A
L™ 7RS-485B | 7 RS-485 B

Figure 15.Frequency converter connection socket
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Appendix No. 9 Connector pinout X10
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Figure 16.Connector for connecting actuator sensors.
Option of using the internal sensor supply.
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- CRP-FM X10
Cont. | Chain { Cont. | Chain
— 1 IN1 1 IN1
. 2 IN2 2 IN2
_] 3 IN3 3 IN3
T 4 NG | 4 INZ
5 IN5 5 IN5
| 6 IN6 6 IN6
—_— 7 IN7 7 IN7
| 8 COM 8 COM
| 9 V+ 9 V+

i Sensors with dry
contact output

1 "Protective casing"

2 "The drain is full."

3 "Tank level".

"Pump running" 5

A A A A A

~N[o| s~

COM

A A

|

12...24Vdc
voltage
source

Figure 17.Connector for connecting actuator sensors.
Option of using an external sensor power supply.
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Appendix No. 10 Connector pinout X11

CRP-FM Connector X11

Cont. Chain Cont. Chain

4 +5V 4 +5V

5 GND 5 GND

6 PR suction U 6 PR suction U

8 +5V 8 +5V

9 GND 9 GND

10 PR transfer U 10 PR transfer U

1 PR transfer | 11 PR transfer |

12 +15V 12 +15V

14 PR suction | 14 PR suction |

1 +15V 1 +15V

2 Pump discharge
< sensor

3 0.5-4.5V output

1
<12 Booster pump
<¥ pressure sensor
<!_3 output 0.5-4.5V
V- Booster  pump
V+ pressure sensor
<t——__output 4...20mA
<Y Pump discharge
<V sensor

4...20mA output

Figure 18.Connector X11, supply pump pressure measurement and vacuum

system measurement of the pump under test

Appendix No. 11 Connector pinout X12

CRP-FM X12 connector

Cont. Chain Cont. Chain

3 NTC overflow 3 NTC overflow

4 +5V 4 +5V

5 GND 5 GND

6 PR outlet U 6 PR outlet U

7 NTC inlet 8 NTC inlet

8 +5V 8 +5V

9 GND 9 GND

10 PRinlet U 10 PR inlet U

12 +15V 12 +15V

2 DT Pump 2 DT Pump

14 GND 14 GND

<_£
3 Pressure and
< temperature
<1 sensor from
4 pump return
< Bosch 0 261 230 112
,l
<3 Pump supply
< pressure and
1 temperature
< 4 sensor
3 Bosch 0 261 230 112
1
< Temperature sensor
<2 in the pump

Figure 19.Connector X12, pump inlet pressure measurement and return line pressure

of the pump under test
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Appendix No. 12 Connector pinout X13

CRP-FM Connector X13
Cont. Chain Cont. Chain
4 +5V 4 +5V < ]
2 Rail pressure control
5 GND 5 GND < sensor output 0.5-4.5V
6 PR2500U| 6 PR 2500 U 3
8 +5V 8 +5V <! ]
9 GND 9 GND 2 Rail pressure
10 PR1800U | 10 PR1800U | <3 0.5-4.5V output
11 PR 2500 | 11 PR 2500 | <X Rail pressure control
12 15V 12 15V Phs output 4...20mA
13 DT Rail 13 DT Rail < Temperature sensor
14 GND 14 GND <2 in the rail

Figure 20.Connector X13, high rail pressure measurement

Appendix No. 13 Connector pinout X22

CRP-FM Connector X22
Cont. Chain Cont Chain
1 RPM pump 1 RPM pump
5 RPM pump | 5 RPM pump |
8 +5V 8 +5V
9 GND 9 GND =
12 +15V 12 +15V
10 Sens + 10 Sens +
11 Sens - 11 Sens -

Pump shaft position
sensor

Figure 21.Connector X22, shaft position sensor for pump under test
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Appendix No. 12 Connector pinout X14

CRP-FM Connector X14
Cont. Chain | Cont. | Chain
1 REG HP1+ 1 REG LP1+
2 REG HP1- 2 REG LP1-
3 REG HP2+ 3 REG HP2+
4 REG HP2- 4 REG HP2-
5 REG HP3+ 5 REG HP3+
6 REG HP3- 6 REG HP3-

Figure 22. Connector X14, rail pressure regulator control outputs

<.

2 Regulator HP1
<

1
<

2 Regulator HP2
<

1
<

2 Regulator HP3
<

Appendix No. 13 Connector pinout X15

CRP-FM Connector X15
Cont. Chain | Cont. | Chain
1 REG LP1+ 1 REG LP1+
2 REG LP1- 2 REG LP1-
3 REG LP2+ 3 REG LP2+
4 REG LP2-. 4 REG LP2-.

Figure 23. Connector X15, pump controller valve control outputs

Regulator LP1

Regulator LP2
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10. Dimensions
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Figure 24.0Overall dimensions
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11. Mounting dimensions
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Figure 25.Mounting dimensions

The measuring unit can be mounted on a horizontal or vertical surface. There
are mounting holes in the bottom of the enclosure and on the rear wall for this
purpose.

During operation, the unit must be securely fastened and protected from
vibration caused by the operation of the test bench equipment.
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