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A13199 1 Yoyanunaiin ¥o9 Chassis dynamometer 14 2700

FPS 2700 FPS 5500
Axle load max. 2.7t 55t
Weight max. 1250 kg 1350 kg
Weight incl. packing 1350 kg 1450 kg
Version inground- and surface inground only

Dimensions (LxW1/W2xH1/H2)see Drawing No.43003
Roller length per roller

Separation roller inner edges
Separation roller outside edges
Roller diameter

Roller axle separation

Power supply

Fuse

Compressed air for lifting bar
Smallest testable wheel diameter
Driving direction

Max. test speed

Measurement accuracy wheel power
Maximum engine standard power
Max. traction

Packing dimensions (LxWxH)

Power paint coating

3539x718/930x450/725 mm
850 mm
736 mm
2438 mm
217 mm
444 mm
230V, 500/600 Hz
20 A slow
min 6 bar, max. 10 bar
13’
one direction
200 km/h
+/- 3%
260 kW
6000 N
40x1.1x1.0
blue RAL 5010
dark gray RAL 7016

3 1/#1 9 Chassis dynamometer §' U FPS 2700
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1. Driving Resistance

equation
. P, '3,6'\/2 P '23,6°v LTI
Vief Vief Vief
with
Vyef Reference speed for resistance performance values — normally 90 km/h
v Driving speed
P,..  Airresistance performance [kW]
Py,  Flex performance [kW]
Py, Roll resistance performance [kW]

a*m  Vehicle mass

1. Air resistance power P-Air [kW]
The air resistance power is proportional to the surface of the vehicle front and air

resistance coefficient c,,

. 2
PAir _0’5.p.cw .AFronl vty
with e.g.
3
Air density p(rho)=1.1kg/m
Air resistance coefficient ¢, =—0.38

Front surface (VEH-width x Height) A4 oy — 1 Tm14Tm=2.5 m2
Driving speed v=90km/h=25m/s
Results:
P, =0.5-1.1-0.38-2.5 -25% - 25=8.16 kW at 90 km/ h
2. Flex power P-Flex [kW]

Flex power or resistance is defined as the power loss which occurs due to the flexing of
the tire on the road surface and/or roller.

PFlex :'uw mhgtv
Generally speaking the flex power does not have a relevant influence on the test results
due to the minimal flex resistance coefficient.

3. Roller Resistance Power P-Roll [kW]



The rolling resistance power arises from tire and road surface deformation as a function

of speed

Prou = M, "m=g"v
with e.g.
Roll resistance coefficient of the tires M. =0.012
Vehicle mass m=950 kg
Gravitation constant g=9.8l1 m/s2
Driving speed v=90km/h=25m/s

The result is:

P,

oy = 0.012-9509.81-25=2.79 kW
O,

Since this value only represents a small fraction of the total driving resistance it is
entered as a fixed standard value on our dynamometers: for steel belted redial tires
approx. 2.5 kW, for winter tires approx. 3.75 kW.
Setting of the vehicle mass, the aerodynamic drag power and the rolling resistance power
is absolutely necessary for driving resistance simulation and stop watch tests, in order to
simulation the vehicle under the correct driving resistance.

4. Mass m=Vehicle mass [kg]
This value is needed in order to attain a proportional traction F via the eddy-current

brake from the vehicle determined acceleration.

F=m+a [N]

2. Torque

Equation

P[kW]-9549
M=
n[rot/ min]

3. Calculation equation of the Standardized Power

PNorm =k PMot
with
Pym Standardized engine power
k Correction factor
P\, Measured engine power



4. Projection of the Engine Power with Gasoline Engines

1013 [T, +273
DIN 70020 = k= .

P 293
EWG 12 n 0.6
990 T, +273
E> k: _— . w—
80/1269 Py 208
1.2 0.6
990 T, +273
ISO 1585 = r=| — J T
Py 298
900 )~ (7. +273\0¢
SAE J1349 = r=| — (00—
298

Pr

1.2 0.6
990 T, +273 )
JIS D1001 = r=| — (OO—

Pr

298

With

k correction factor

Pr pressure of humidity (measured barometric air pressure in mbar)
Pr pressure of dry air (in mbar)

Ty intake air temperature

Calculation of the dry air pressure

pT :pF _psteam

Calculation of the steam pressure

P steam _HAir P saturation

with

Ptoam steam pressure (pressure part of the water part dissolved in the air
in mbar)

H,, Relative humidity

p. ) Saturation pressure in the air (in mbar)
saturation

Calculation of the saturation pressure



8.02
0] _ Too
7,20 C p... =28868 (1.098 + —)
100
. \123
0 _ 0
T,<0C Psaturation — 0-04689 (1.486 + —)
100
with
Ty ambient air temperature
5. Projection of the Engine Power Diesel Engines
(Suction and/or mech. Charger)
1013 T, +273
DIN 70020 = k= .
Pr 293
EWG [ 990 +o ) "
T, 7
5 k= — ==
80/1269 Py 208
B 7 fin
0.7
990 ( T.,+273
1SO 1585 = k=] — ( x )
Pr 298
(990 (7, +213\ |”
SAE J1349 SN ES _(00—)
Pr 298
B 7 fin
0.7
990 ( T.,+273
JIS D1001 = k= —( X )
Pr 298
with
fin engine factor (Standard = 0.3)
6. Projection of the Engine Power with Turbodiesel Engines
1013 T, +273
DIN 70020 & k= .
DPr 293
B 0.7 s 1"
EWG 990 T, +273 )"
o =] [ 2 (w_j
80/1269 Py 208
i 0.7 o
990 T, +273 )"
1SO 1585 = k=[] — (oo—j
2 298




B 0.7 1 /m

1.5
990 T. 4273
SAEJI349 D r=|| — (oo—j

Py 298
0 0.7 15_ﬁn
990 . +273\"
JIS D1001 = k=|| — (w—j
Pr 298

with

fm engine factor (Standard = 0.3)

The projection equation for Turbodiesel engine in the ISO 1585 only applies to air

cooled charger cooling. The following equation applies to water cooled charger

cooling.:
ISO 1585 0.7 07 ™
990 T, +273
(Water = k= — :
Pr 298
cooled)

7. Calculate Engine Factor fm

In most cases fm = 0.3 applies but this value can be changes. The following

equations are used:

Engine factor fm based on ISO 1585:

q q
3725—-<65 fm=0.036"——1.14
r r

q
—<372 fm=0.2
r
q
—>65 fm=12
-

Engine factor fm based on EWG 80/1269, SAE J1349 and JIS D1001:

q q
40<—<65 fm=0.036-——1.14
r r

q
—<40 fm=0.3
r

q
—>65 fm=12

r



Pressure behavior of the supercharging:

Specific fuel consumption based on SAE J1349:

F
4-stroke engine g =120000
D-n
2-stroke engine g =60000 -
D-n

with

fm

Engine factor

Pressure behavior of the supercharging

Specific fuel consumption based on SAE J1349

Absolute boost pressure

Absolute pressure in front of the compressor

fuel flow (mg/s)
Cubic capacity volume

Engine RPM

Tassa¥ravealilsunsumsnaasy

Measurements

Settings

4{ Load Simulation

Diagnosis / Service

}ﬁ «‘ Database

—

Dyno status

i Simulation mode !

Const. traction
Const Speed

Driving Simulation
Standstill

—‘ Measure engine power

! Selection '

Power curves

Database setup

Vehicle Data

Service menu

Load simulation profile

o

«‘ Vehicle Data

i Driving Simulation

RPM Settings

| Discrete Measurement ]

Special Settings

Display last measurement —{

—{ Acceleration measurement

«{ Units

ot

—-{ Speedometer Check

Vehicle speed

1 Selection i

Sl-Units

Power in PS (otherwise SI)

—{ Language

Mileage

| American units
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Motor Type: Q Otto ‘9) Diesel ‘Q) Wankel

Supercharging: l @® no /mech. charger | ’ @ Turbo (air-cooled) ‘ ‘Q) Turbo (water-cooled) l
Transmission: ’ ® Manual transmission | ‘ @) Automatic ‘

Slip: ’Q No slip | ‘Q) Measure slip ‘ ‘f.) Input ‘

Power class: |@ 08P | |@ 28P | @ sorP | |@ 1008HP| | @ 2508HP| | @) 375EHP|
Additional factors: o Q, [%] Py [BHP]

Limit values:

Vonge [TV N [1P] T G

Return - Database i - Continue % u ... - D

74 start

-
(% o0z - paint e &)L 08l sesan

a 4 4
3.1. Motor Type ¥HAVDIUATOIGUA
Otto 1A DITUAIUTU
. A I
Diesel 1ATDI8UAALY
4 s
Wankel IA5098UA Rotary
3.2. Supercharging
d‘ =
No/ mech charger e FREEATHY Supercharge
4 o
Turbo (air-cooled) 13 BI8UA Turbo T¥VIBANNTDUAIGDINA
4 7 3
Turbo (water-cooled) 1A3998U# Turbo 721N8ANNTDUAIBUN
3.3. Transmission 52 UVAINDA
4
Manual transmission izﬂﬂlﬁﬂi‘ﬁﬁnm
. a o A
Automatic 5£UUNYT D9 TUIA
3.4. Slip
[ o w 4 4
3.5. Power class 3¥AUAAIUDUAI DU

< a
3.6. Limit values AMITIFIFA, TOUFIFA, gUHYNFIFA
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