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) maksymalne przyspleszo_enléoo 9 - maksymalne przyspieszenit00 g - maksymalne przyspieszeni@00 g(sinus/random)
(sinus/random) 260 gsgoki mechaniczne . (sinus/random) 260 gstoki mechaniczne 200 g(mechanical shocks)
yrlaevltyS608kgoa Do SYyAS YF1Ea8YIEYS10BKANOSYASY | -YFladYlfys 2@okdAnoSyAsyY
"o & YALFNE au26ex6ohy2ss2 -p & YA NJ ai 2 et x8a0anyhAgaided)? ~wymiara {i Bidndavego 1200 x 1200 mniguided)
Parametry komory klimatycznej Parametry komory klimatycznej Parametry komory klimatycznej

-G YAl NBE 4:3500x1500x15903nm g2 YAl NB ¢ SI500x1500kKIL500Bmm -wymiaryg S ¢ y t (1 28002FH0x1400 mm

- zakres temperatur-t 51 X MsiyCLOK/min) - zakres temperatur-t 1 X vsiyCGLOK/min) - zakres temperatur-45X m ysniC(5K/min)

-gAfA20Gy 2706 61 3ftRYLY MFIXiby AMWA20y 2706 61 AFCRYF Y| MpXdgt:A20y2dy ¥ wl

Badania podstawowe o I
¢csSauzgl yAS o
2 N} YlIFIOK wS3Az2
Y2YLISGSyOeay$S3

RFYAlF RNBIFIZ adAydza2ARIfYy@OKX o60FRFEYAlI RNHIZ f2a2se0KS3 )puddRlmgchdniczReNA |
SROdzA BNk R DE62-6/I2ZCNH0062-64, IEC 60068-27, VW80000, BMW GS970T3Renault 3107-004, Toyota TSC300hne

y It yS3az t N2 3ANJ Ydz h L-HSrNI:I-r()é.aky{SaEI!Z[A ZthaeéaééfzﬁeTéijﬁﬂ- 24 Sdmféaj)‘d:%@ffﬂ\gﬁ-lﬂwziréyﬁﬂ- Ngmé L
2 Ra® w2l g22dz | B0oNBR262OKXI 9f SyY{AN&® Od &R IOKY ARNH MBS NFS$ Ri@&1g/@I0Ke bR A Rl
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Testymechaniczne

¢Sade LI 1ASGss O0FGSNRAY . | RFEYAF LRRT SaLROsgs LRel
A 2RLENYy2108 Yyt 6AG0NI 025 oIA ae2aliaSivz N2 aNd yTARBMS fuittSloading)i S N& | Y
LI NI YSGNB 65 O8N dzf F O2r OkB21RN S0 s 1dzvdzt FG2NF 6 61 Ol RS : 7
OF R26F YA KOFIR28F YAl OZ ALINI Sg2R& OLINI Sg2Re& geaz21ASaa Y™ B ] gADI 1A

: 1 onoil o
A szoki(Reg. 100 Annex 8C). ASt SYSyGa dzl OF Rdz yIF LY R2s532
A integrt f y gREgd 100 Annex 8D), A systemy komunikaciji / rozrywki
A swobodny spadek, AANYyYyS 6eL2atdoSyArAsS al Y20K2Rs ¢ N
A upuszczenie AAV26YALAS T162NBE 6@ O0ASNI O S
A TYAID® - t ¢/ X G@YASYYAlA OASLIOF I f dzal

A2T 6ASGtSYAS [95 k (2ysSyoOe2 N
AaGSNRSYALA k adaisdSye OFIR2sl

A chargingcontrollers/ systems

A komponenty ADAS/LIDAR

A systemy wizyjne

Crush Board

Hydraulic piston

Load Cell

Figure 1 Example of the Test Rig Set Up.

vibrationstandswith climatic
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h{a![ ¢&12ydzeS N»OYS

LI2 YA NB LI N} YSUGN»3 g St S1TUNRC
Oed1fS UOFIR24IYAIFIKkNRIT OFR26&4!
oFRIEYALF 2RLENYy21T OA yI &I NYzy
GSaite YSOKIFIYyAOTyS 00AT yASYy

T T>o T I I> Io Io Ix Io T

testy wibracyjne
2RLIZ2NY 2106
2RLIZ2NY 21 06
2RLIZ2NY 21 06
2RLIEZ2NYy21 6
oF RFYALF Yl

.....

_
Iullllllll‘\!l\\I|I\IIIIIIII\I!\!IIIMIIIIIIII!N‘I

I RFYAS dzl OF Rs
1dzvydz F 62Nk 6 9
2RLIENY2106 yI a

T I8

MIIMIMIHIIII IIlIIIlllIII\IIllIIIIlHIIIIIIII]I
j o W— o
IhlnllllﬂlIHII1I|I1I|I|IIIIIIIIIIIIIIIIIILI
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ﬁﬂlnlllllllHIIIIIIIIIIIIIIIIIIIIlIlIIHl
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A
i A 2RLENY216 yI OAI
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testy rozrywama&ursi)
GSaite 2RLENYy2I1 OA
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PNE S RTSYAS o0FRIFZ Nl Gy A8Dynil NeRaING23885 Mi3dd s
A prace rozwojowe prowadzone mmototypowych silnikach
AdGSade 7TFdzy Oazyl- fyS LiRdz] O K

S|In
‘%HE\@C%J ergrpvya%zon 55!538!‘0 §|ku sﬂmka?:‘éLYS

BUALgE 1o SyrevafSorlatu, oy en0s

18 nowoczesnych stanowisk badawczych
A 10 hamowni z hamulcami elektravirowymi 0 mocy odLO kW do 470 kW

A 8 hamowni dynamicznych o mocy od 250 kW do 560 kW
A3KIFIY26yAS R2 o0l RIFIZ KBoNBR2g&OK dzl OF
tlftAG6l TLairxtlrandSy o symww&mm& B2 Wbl
NERTIF2S LI tAG LIOBMNYVEOKRS| RIt §8#21 OR

I YAS yye OK Ty Ist@rR/\dnBurﬂslmlkaGEEU. aAt
. FREYALF GNBLFO21 OA26S aAf yAal
AGNBI 021 OA26S o0FRIEYALF &AfYy)
Aol RIFEYALF GNBIO21 OA26S &aArty)
dedykowanego paliwa (np. JetlA JP8).

AorRFEYAF ¢ TF1NBAAS (2Y0NRT
AorRFEYALF (6t ATATHLBRSE S LR XL
AdGSaite al21s¢ GSNY¥AOI yeOK ¢
A testy specjalne

A testy walidacyjne

ALYlFLtATF 6AO0ONRBLF{dzAaGeOl yI &7

. FREYALF SYAacgi aLltiAy A 1 d
Badania w zakresie homologacji

. FREYAL &Af YA {pendiar Sdcyngtio N0 | y
mocy po 30 min. na hamownl S|In|kowej)

Legend
[ Dynamic dyno

B Medium/Heavy Duty dynamic dyno

[ Testcells with CNG installation

Test cells with LPG installation

Development test cells
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 RFYAS A NRI gs2 aAfyAlse alLItAy2se0KEI KeoNRR2g¢g&OK dzl OI

?l-KﬁeT SYAS O0FRIFIZ NBGSYAS

. FRIEYALF LINRgFRI2yS an Rfl N
Y20t A621 OA o6FRIFgOI S 04580 YAl
kKW; maks. moment 3000Nm

A{LINI 6y21 06 2SRy2aiG1A &anaf

At 2YALF NI RNHI Z

At 2YALF NI KI O adz

A Pomiar analizatorem mocy

Awvl aAtLyAS 5/ +d R2 ynn
/' TSTO6 LINFO26YyA1356 YI R21 6Al RC
na potrzeby SZ RP.

A R2 abye Oodldis AR2 T lFaidzazeéel z LANT SUeRO26 KOK NER2 g & silniki elektryczne
Sportowyc

RSN o i -
.-‘ A . - = 'L- x..:?#ﬁ“_,.:éx o ‘L “‘\ 4 "/,,

4
e
<
e
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AVL estorageDC Power Unit Oprogramowanie:

A Nominalna moc: 160 kW A iGEM

A 2e2l Or26S-890VDI t OA S PAG

A 221 Or26S yIdatdSys MR Ry ¢
AVL PUMA OPEN 1.57

+AVL estorageDC Power Unit

A Nominalna moc: : 250 kW '

Azeal OA25S 8g0VIEt OAS Y

A22821 OA26S yIHOtdSYyAS LINNDRdz Y c

RegatronLow VoltageBattery Emulator
Nominalna moc (max.): 20 kW

To o To I
N
Y
Q0]
¢ —
« O
>
N
N &\
> Y
<
~
(@
>

Hamownia dynamicznaFullyDynamicAC Dyno

A DynoExacb04/5 Px- 500kW/3000Nmg 5000 rpm

A DYNOFORCE ASM 30004.8- 560kW/3000Nm4500rpm
A DYNOFORCE ASM 1200/B0G; 450kW/1200Nm10 000rpm

FRFEYAL &AfYyAlsg St S

A t2YALFNE 6&RITB)IPEAN)EAL YA
A Pomiary mocy maksymalnej
A a20 g¢e& gBOWR I

Analizator mocy
(Yokogawaunit)
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~

YAS dzZl OF Rdz yI LX R24S32 LazaliRse’;

t 2YALFNRE Y20eé aAtyAiseg StSii
VI LGt R2ge&OK

YOKOGAWHighPerformance Power Analyzer

521 0FRYAS LERYAFINE yILAtOAI =

. FRIFYAl Ke@oNBR2HEOK A St S|
ATraat3
ALRYALFENI T doeOAl SySNEAA
Aol RFEYAlF SYAac2iA aLIF tAy A T dOe@OAl LIEtAGl LRI
Aol RFEYAF FldzydzZ 62N 6koF GSNRAA 2NIT aeaiaSvyssg
pojazdach elektrycznych w temperaturach-d&dC do 78C
AorRIFEYAS SYAaa2ia /hi A T doeOAl LIfTAglE 6¢ Gy
: . Vehlclest'es,_t,s‘: ”
= T . & & i S ST ] in Temperaturechamber
FREYAL L2221 Rwgodni ¢ @ynaghidti OF (WETR)RY  fpmc 2
standardowych i niestandardowych warunkach otoczenia: | P
g1 YyFEOT IYyAS TFaAt3IdzZ LRYAIFIN Y20@ A ‘ a

) ‘HIIIIIIIUIIIIIIIIIIIH V

i PO
i.lmnmm
L

’;II g I
I IIIIII i

IUIIIII VIHIWVH\HNHWIIIII

~ ~

Homologacja typu badanie CORJ2 2 | R3 &
Y6 LIt R2g& YA

(0p))
u»
—
(=N
Z
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Podwoziowe stanowiskdiamownianeRft I LJ322F 1 Rs g 1 L/ 9 A KeoNBR2geY dz UI R ¢
561 adkyz2srall oFRFgOI S 61 3F2RyS 1T y2N¥ND 9dNRB crézwojodscawdzakies omisitspanS  _LISTH S~
Certyfikacja i COP wg5 SYAazsA 2NIT GSade 11ftAoN Oeey
ARtI LR2tiRse |FGSI2NKA a A b 1} ?\SX’QOY"VWE Q?Rta""ﬁzéﬁhérﬂoﬁofyk“m NE R 2l YA LI, .
ALINREOSRINE A YSd2Re otREZ 2[¢tx bos/He WYl AlTdwMRITYE SYAaeAz 0sS 5
AR2RI(G126S Oleyy21 OAY R2LI 4261 yAGSAG @AmﬁﬁmAWMMNzeee$jﬂﬁ‘uyx»rwﬁu| Sl

Y20&é ylI 120F0KZ R2RIFG126S O0FRIYARINBaws8T oMRPYX b NYRa 2k bBFEIROAMA or RI 2 LIN
a01F NI SyAl dzZl OF Rdz 201 @al Ol I yAl &Ll fAy
- A testy emisji przy zimnym rozruchu w niskiej temperaturze otoczenia
A20Sye a1dziSOl y21 OA dzl OF Rdz 201 @&l Ol FyAl &
Komora klimatyczna Wykorzystaniem arlalizy mogalnejv i ) - o ]
(-354C to +6@C) A RUdA22]1NB&a26S 20Sye FALUNs o Ol nadsSly adto
14,410,14,3 m A oprogrramowanien . 5 R2 g@ 1 NEBSI YAl ¢ NARA dzl OF Rdz

Testy oleju smarowego i paliw:
AdGSaite LRNFosyl 601 S yI NsoyeOK LI tAsl OK 04

LI f Aokl yASOT eal O1T §z2 A A
LI fA6 A y26é 0K F2N¥YdzO
AL LI fASlL A TYyaSeal Sy
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2 xLaboratorium Emisji Spali(w tym 4x4 i komora klimatyczna

Vehicle

Room for
lifting jack

conditioning

Emission laboratory No. 2 (4WD chassis dynamometer

inside climatic chamber (-35°C to +60°C))

Operator's

room

Emission laboratory No. 1 (2WD chassis dynamometer
inside chamber with controlled temp. +14°C to +28°C)

vehicles (No. 2)

~—

N -

Room for air

@
Se=a

@B

conditioning units | .
to the climatic
chamber —

ﬂ} '

} Ea

o HHHEE

H

(-40°C to +30°C)

Station for impregnating the
vapor filters with butane

Air-conditioned filter
weighing room

Vehicle lifting jack

Room for conditioning

Badania dynamiki

L22FT Rs¢ yI KI

podwoziowych 2WD |

4WD

A pomiary mocy [ momentu
20NRU2@S32 dz1 O

YyILX R2gS32

A symulacja pochylenia drogi

A optymalizacja sterowania
LIN} On aAtyAil

ALRZYAINEB Reyl YA
w temperaturach z zakresu
odops/ R2 cnel
hamowni podwoziowej
AVLZoellnerdWD, w
komorze klimatycznej
29L{{ 2-85Ccdno Qk
+60cC)
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RFEYALF GNBIO21 OA26S A Reyl VRO SNIYHFUERD §FBOKES B wlzi 2 ¥ NIj & O
eDrivetrain | ‘ iz s @)

IW I

t NI OS NRig2e2

0AS3Is oY

A modernizacje obecnie
aiz2az2e¢l ye oK
0AS3Is g R2 &l
osobowych i dostawczych

AAyGSanNy Oat a
nowymi silnikami

A analizy funkcjonalne,
GNBF 027 OA268

eDrivedrivetrain testing with 250kW enulator eDrivegearboxtesting

Ao RFYALF GNBFO2T O0A26S aiNIl ez 0AS3Ts56> YSOKFIYAIT Ysg A Oz20eal YylI
jazdy (m.in. maksymalny moment obrotowy i maksymalna moc) : o

Aol RFYALF geliNJeyvYl o2l OA26S A GSadte Reyl Y
il dzi2YlFI il yeOK 61 DCRR&# By e¥ ailiBs aDS¥
dzl OF Rl OK kL3t R2 g & OK

Ageyvydz I 02l LIN}Y Oe &aiNieéeyir o6AS

Aaeydz I 02F LN} O aAfyAilse oS

Aaeydz I 02 LIN}YOeé 6 oI NYzy s 6
orazi 2 01 SYyAl X 0S8ST 60 RyYy21 0AN L2l 1T Rdz Al LD

A symulacjd I O K Xigrowgy (od jazdy agresywnej i sportowej do ekologicznej)
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VAL &l 21 s ¢Mexhariildhoth OT y&@ OK 0

Aol REYAL 211271 Oae VdAISNRAWKS B2 IéHQGSIBS‘é?Q\ So ST IaDR Ryl O E
g & a 0 N Warsiginstalacji elektrycznejbaterhk ¢ 12y aS1 oSy O2A Y20t Ag21] ¢

A wykonywaniel S& G dz ¢/ a2 &l Nj(aﬁgél\/mchanée@ﬁdcy ADINGdza wSIdzA Y A

9dzNR LJIS2al1ASe Y2YAacA D2z2alLl2RINOIS2 hNAIFIYAITF O2A ST ITSIITI T TTTIUTT 4 h by
A wykonywanie testuwinertial load at avehiclecrasE ¢ SROdz3 m{Ym neimpc dddzy {1 & ¢ ®&n @ ]
AxyyS GSadtezr 3ARIT AS yUWINIS®ILIRRHIT 2WBVEtaSezd INA 1IFDTAVSES y

rrYveeg v - e ——

=9

Parametry: \ = il , ‘iw“’
A{AD26yAl 2 aratsS nnni

800mm, M| o
Aall1aegyYlFfyl LINYR(1216
Aal 1aeyYltyl ¢l 3F LIN»oO
A28 YAl Nz aG20dz 6l RI 6C
A{GSNRGYA] dzY20f AgAl 2
& e 3y | Oss@pc, aed tdgt, mat, txt,csv

I

|
|
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C]_Ul'lf’?é K| Y dzf 02 gzz)\a‘[z 658yl Y2YS(iNI R2 ol RIZ KI aonnis
. . zY20ft AgAl Ol RIYAS KIdef(Dtsd?Jy 'ﬁédng/eé
Aol RE YAl dzl OF Rs 6 Klesz@%P?@KNj SOl esraidsSe ¢illNB|INB2AACK 2LaNS
nastanowisku dynamometrycznym A21 OFRTAY OASNYyeoKY 1t201s6 A ail Ol
(badania stan0W|skowe) Aotoyseg KI YdzZ 0268 OK f
Aol RFYAlL OATYASYA26S MUZPNRﬁﬂKlezfozzeOK LSOy & OK 2NJ 1 B2 (el
hamulcowych (badania stanowiskowe) 812yl yeOK T 1FdRS3I2 YI GSNXI Odz j
Aol RIFYyAl RNR3IA2Z26S dz LB A
hamulcowych Parametry stanowiska
Aol REYyAL YSOKFYyAOI )Y  DC Drive Motor 186 kW
hamulcowych (badz_;mla stanowiskowe) Speed range 0- 2800 rpm
A testy funkcjonalne _
iiNBl U021 OA268 Braking torque 0-8000 Nm
postojowego Inertia 5-250 kgnd
AGSad yI TOAYly Pressure 0- 205 bar
AoFRIFEYAS T OAT €t A
Aol RIFYyAS (6 NR2 NVH Class X Noise & Vibration
A pomiary geometryczne DTV 4 capacitive sensors
Static torque 0¢18 rpm /5650 Nm

Parking brake system 3,3 KN / 2600N/s
-10cC-40cC / up to

Cooling air 100kph
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RFEYALF 68 YASYY Aghdan§: OA SLIOE LyAS dzl OF Rs 6 OKOG2RI Sy
. L ow P OKQ2,RY é zRLJzNy2|o yI al21A GSYLISN
Ly adeddz el2ydzes f'Nﬁ“Stylk Z%IQJ%Y?Q‘[SBI YAlarieNy2T s yb OATyASYAS Lid
GYASYYA]ls56 OASLIOI YA intercoolery testy rozrywaniaBurss)
A& Xy ¥ AOKUQF“W)\C)S 2t S2dz A GSaide 2RLEZNYy21 OA yI SNRI 2S
AO&1fS OkPrshulinjdes 5 S A T2LI ] A 2302y 58y (et} (2Nso
Aol RIYyAl &aGFNI SyAz2sS 6 & RAShife¥ishtdnp 9 OASLJ BT o e
Aol RIYAS 12NRT 2AKkSNRT 2A AgeS®yStsi MiiaNsd 2  dza lEses
GYASYYAls5g OASLIOI
Aol RFYALI SYQod R yT7\|\|§§2ayisézT Styziéx
al Y20K2R26&@ OK dz] OF R34 t)\J\érlnyutgstlyIWé)r(]eoramy
Aél'l?l'y)\l' 2RLEZNY 2T OA YIBW T Ford, GM, Jaguar, Mazds
Aol RIFYALF ge&RI2y21 OA OA ﬂdxdfeo&ésSl‘ﬁssan PSA, Renault, Vo
Aol RFEYALF YSGIf23aNI TAOT YWesTopaivmgyy vy A 1 5 4

A testy wibracyjne

A szoki termiczne -
Aol REFEYAF 2RLI NGo2TRIAY Ayl ALUNST 05yt ol
AdSate (GNBt SpIRR28YGet | (2N o [N
A pomiary akustyczne w komorze bezechowej W
Aal ol Styz2bo RKFaSsa1 O Sty2T O |
AldSadte 2RLI2NY2T1T OA yBursttésil y A Sy
A pomiary termowizyjne
A pomiary tensometryczne

AGSade TYtOI SyAa2sS A geiNIeavl Uzlpeﬂ@ om’fy)(éf;\)éjé‘[osL AT S T
"FRFYAS SNRI 2A

sSeytuNiysSe
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badania i pomiary drogowe
oFRFEYALF &adlrGedlyS LR2FITRsg> YlLaleéeyzs dz2NI DRI SZ A (
ol RIFyAl dzZl OFRs¢ (FdFtAGeolySaz 201 &al Ol FyAl &Ll f
oF RIFYAlF SYAazgiA &lLlcRealprivingErhisHOndREME, LI f A 61 Y w59
PortableEmissiorMeasurementSystem)} g & | 2y dz2SYeé Nl 6y ASd Y
maszynactpozadrogowyctNs 6 Y A SO R2 1+ 402382 0 ol e
oFRFEYALF SYA&d2A &Ll Ay AtenpdmtiaChizl e o
zakresuodops/ R2 cne/ I ¢ NI 0y e Okmatrsd
orazprofilu tras

3

y I <]

6.0t RFYALF RayFYALlA LR2F1 Rs 8 e ' —
) o ) ) 8. al.RI VAL L] St S1dN®
7.0FRIFEYAL LR2lITRssS YIalégy A dzN ‘ N?bzu%gzgel\%@ﬁ S)zzéﬁl% P EJqu N
niskich iwysokich temperatur (oe45cC do 78C Iub odops/ R2

9.0 RFYAl Fdzy10e2ylfy21 OA
100 RFYALF GNBFO21 OA26S aAft
11.0F RFYALF NRI g2226S airtyail
12.prace kalibracyjne

130 RIF YAl 2fS2s5¢g artyaizoe
14.badania homologacyjne

15.przeprowadzanie kontroli COEB¢nformityof
Production-1 2 Y G NRf I T 32Ry 21 OA

16.badania ISC (8erviceConformity-6 I RF y A I 1
eksploatacyjnej)

17.badania MS (MarkeBurveillancey I RT 5 NJ NB Yy

(
)
|

\

T
e

(
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¢cSade g&iNHewrA29yOa26Rs FTdzy 1 022yl fyS A LINJ SoAS3T26S L2l

ws0yS 4FNizy| A 1EAYFGdZY wsdy$S G2NB k RNRIA S
D2NNOek aLlSoalrftye 1tAYFdY Urban ;

A Torino (Santeng - Italy A Heavyurban

A Modena (San Giovanni)ltaly A Mountain ——

A Livigno- Italy A High way LT

A Granada- Spain A High speed |
Klimat umiarkowany: A Extra urban “
A Bielsko. A |- ®oland A Mixed

A Slovakia A Off-road

A Serbia A DTD

Klimat zimny:

A Sweden

¢2NJ R2T gA L ROJ _I'f.yBd5  oé.
, Testy drogowe na zaawansowanych torach i
1Sat2680K 62020Kez /1 SOK:
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. FRIEYAS T dd@OALl LI f A BITP Péojedt 8ARF 6 dza I Bedanih SORB{AMISdisedOnRoad Test8 | dzii 2 0 dzi s ¢ S
(StandardisedOn-Road Tests CyclgdJITP 2014; D/2014/0105/1. o o . ;
A Y%dzo @ OAS SYSNEAA LINI ST LR2FHIR 6 adly
(8Ll ¢ | dizodass YiSea AR R Sy syfeodB8 Ay LN Spa Ligdd d Bk 96 MHZOF
ighticiiiti. o leaviidhity Y A 1 5 6 2 R € R SYZRDoMeN) A L
A9QySNBAI dmdeid126l ¢ daindotidhgikmis SORTEY dz |
Aal1aevYlf gwgSORTE ALt 3

K
Kl
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