A high-performance device for measuring shot-by-shot
injection volumes, the IFR enables you to control high-

energy multi-shot injection systems, as featured on
modern diesel motors.

Injection Flow and Rate




The IFR is an instantaneous mass flowmeter enabling you to measure up to 10
injections per revolution.

It has been designed to replace the
piston flowmeters and test tube
systems found on test benches.

It has numerous exclusive
advantages:

ultra rapid and ultra precise
measurements of all injection
parameters at each revolution
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MECHANICS

SOFTWARE

The mains .screen| of the XIFR
software displays || the injection
rate in real time,|as well as the
masses, the response times but also
the signal from an analog' input.

You qualify your injector
with precision



TwWO IN ONE

Simultaneous measurement of the quantity
injected and the m}e.ctlgn rate w1th one
single device .« Iy el

g Tokal injected volurne {rmm3)
Cpening delay : Inj #1 (us) a7
Clusing delay : Inj #1 (ps)

Tl Crewmiean U Paseisy  Tslvdde s 7
ol R FRIEES PN S

[t T b & N S o LR
el S e 17,780 Lo L]
Mo ki - O ] D TR0 LI, 105

]

s Measurement of the quantity
injected in MASS or VOLUME

Accurate to 0.1 mg/shot

Key features




NEr Terndan 1.4, 9.0 |] [FS {Bodld st 10 000 151549 [ MOE Sereer Walifiag. fark: 1844 ] r. |IF-| "
Tl Cowwoen TH Feswien Taividmeoos 7

au
ol il RBIEBRTS EERR O
T sl N |
[ Ty G BT, T T BE.LID L ] [ (7] p——y
il By 1 k1 E-R ] TR idad T 17 B
Tndend el - I ] 0T R ] LW T 15167 O, bed L0187 = e COFED A
PEoM ey W P [weD] 12 ¥ [ X (] w3 ELM Bt Ik
Sopwtd volie - W IS et e ELBCT (e s nom
it b Ee Y P [wal) 1L agn ELachy (] 1= nom il - . | |'! [y |
vl vokanw g 0wl 1% 37 Esda L= LT (= wis y OF 0 [ &m
ietnd whme - S | ww I e [0 0 oo 200 ()
Lt b - S | 1% Fl5 £ &% O] & B Fule it (o »m | sm
Dl shias B rF [wed i (- e 1= T P 3 v = I -
il ke e 3 (el i 8a7 =] -E- ] &l 3= i =
St T R L. I [0 L] o500 uoa] s [ wn
I irted vilaes | SUIIB ina T [ 2% o e e B Pl [ [ em
- ¥
b [ Jun a4 Flas 1m0 [ =m
S | 0 ol = EE ﬁl, {,., A Ol t-\.' i s S %
BT £ £ et o |
I ey fed s B . Puiiew = =T | wm
:
' :I T 'I . s T e [ s
|Il ‘\ B 1 i | =%
o

.i?"“ PMPIHH |

-
™ eeath regamet Tl gl il | “
e | -ul-qng-nﬂ- (1T, :
- P ol |I - L h‘_“:‘. - |
|

Setting up the pulse
e | generator - simple,
o2 |( quick and in real

| time.

: id measurements
mpleﬁe qualification of the 10 injections




ANALOG INPUT

In the example given below, we have T T —
connected the rail pressure on to the analog

input. Any analog sensor can be connected
to this channel.
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Graph with rail pressure

Since this input is synchronous with the IFR, the behaviour of

another element can'be analyzed at the same time as that of the
injector.

pressure, temperature, acceleration
current in the injector

pressure in the injection tube ...

Correlating the injection with
another phenomenon

Key features




FULLD  REPRESENTATION
OF-THE INJECTION
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RESEARCH &
DEVELOPMENT

The IFR enables you to develop any kind of injector with one single device.
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the IFR never exceeds

0.02 mg per injection.




Measurement accuracy:

0.1 mg/shot up to 80 mg
0.2 mg/shot above 80-mg
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SPECIFICATIONS

Measurement

Total volume injected per cycle

From 0.5 to 150mm- (version 150) or
From 0.5 to 600mm? (version 600)

Measurement window per cam revolution

180° (360° crank angle)

Injection frequency

From 0.5Hz to 50Hz or 30 to 3000 rev/mn came

Measurement accuracy

0.1 mg/stroke from O to 80mg, 0.2mg/stroke above

Timing resolution 5 us
Timing accuracy 10 ps
Delay between 2 injections 50 ps

Back-pressure

From 5 to 100 bars

Bench Synchronization signals

2 inputs : 1/rev and 3600/rev (accuracy : 0,1°)

Averaged temperature of injected fluid

From -40 to 150°C (with cooling)

Number of injection pulses per cycle

From 1 to 10

Fluid type

Normafluid BR, Viscor 1487, Exxsol D80 (ISO 4113),

Cooling circuit flow

(asoil line. Exxsol D40 |

2 |/min

Cooling fluid The same as injected fluid
Assembly

Injector adaptor Specific

Injector clamping Specific

Power

Power supply

230V/50Hz or 115V/60Hz

Consumption

150VA

Connections

Mechanical power connection

Jaeger 7-pin female socket

Mechanical measurement connection

Sub-D 37-pin

Monitoring connection

Sub-D 25-pin

Running and synchronization controls

BNC sockets

Ethernet link

100Mbs LAN connection

Rack spatial requirements

Dimensions (overall)

Rack 3U, 19”7, depth 376mm (133mm x 449mm
x376mm)

Weight (kg)

7

Mechanics spatial requirements

Dimensions (mm)

Height : 304, width : 307, depth : 149

Weight (kg)

23




* Spatial requirements:
470 mm x 533 mm
¢ Distance between two injectors:
S 80 mm
| s

This set-up
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reproduces the
injector spacings .

Different set-ups




SET-UP EXAMPLES
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SOFTWARE

The XIFR is the set-up software and user interface of the IFR.

2 essential features set it apart: a simple-intuitive display and an
elaborate set-up interface enabling numerous functions: mutti-

injection measurement at each revolution, injection rate and data
processing.
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I This software runs under Windows98®,

Windows2000®, WindowsXP® and uses an
Ethernet link.

Software




REFERENCES

8420 - 150




SITE ADDRESS
Parc d’activité du Baconnet
192, allée des Chénes
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SUBSIDIARIES IN CHINA AND THE TELEPHONE & E-MAIL
l..lSA to provide technical support Tel. : +33 (0)4 72 49 27 72
S:I?E?Ll;gg;\., training, maintenance, Fax : +33 (0)4 72 49 27 77

e-mail : sales_inj_eng@efs.fr
Website : www.injection.efs




