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(3)FZ B (damping and isolation) © 2! ek [EEIRE: 1 [ ET

(4) ™ g9y (subfloor) (Fi ‘ﬁﬁ%ﬁjﬁ) FE[Jé\ LSS IS IR 1‘%

il 3.0-5 SR B VPR TR
(Z) F=Y7 @i #945 (Floating Floor- New Approach)
L PR VIR B B RS T E[J?F,
(1)_H'eH945 (upper floor)
(2)4{ [ fb=t Bady 't (Aluminum Floating Floor Profile)
()L ’ﬁ%’,,frﬁﬁlFe“,‘(Vehicle Frame)
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[ 3.1-6 HraLL 7 EIzS RS

2 'ﬂiﬂ#‘

(1)%%[%@% : “%ﬁ SHLFF [ (connecting parts) ~ i {285 SRR 22 SERG ]

(AW A LS W

(3)='F &FIJFL%@FIIE}FA,T [l Tt %%F

(@) Z[ A R 6 W F1ET7E (DOF) » “'% I

(E)EERL = %

(B)STSifRyEN
312 " T2 EA: ﬁgjﬁr%?{*wahﬁ‘fﬁ(mgh-speed and future travel) > 7| 4

PRI R AR

Ef%ﬁ]‘r?rﬁﬁ : ##] F5[H1 (Panel Discussion - Next Generation Trains)

R RERI T F 1 (DLR)FIHE 255 7 (Institute of Vehicle
Concepts)g #i#%-E! Joachim Winter Ei E’h’? “vﬁi??tu F45j[IE1 (Next Generation Train,
NGT) » ELi% 3% 400 km/h » = 8ijfiZ 509, %551 (Double-deck) ; [ i sl
AR
(=) Fii] PO H Y = =2 F g (Topics and Goals)

1. A 2%, = 400 km/h
2. %iﬁﬁ:i’?&i‘f‘ (%7 300 km/h 7 ICE3 #} i)
3. [ [



ey Jl:l ﬁ[ﬂ:
EIT_F»I I_I-FII_#L = [_.f[:
o R 4B R S
E&iiﬁﬁ?ﬁﬂr DR [ ﬁ%ﬁjf,
A B e I R e
(=) Ffll P v RS (Vehicle types)
1. %ﬁgj“ﬁ\fyug i (Ultra high speed Trainset) : NGT HST
2. ﬁ,jﬁﬁﬁﬁ%‘ﬁﬂﬁ I (High speed intercity trainset) : NGT REGIO

PONF”S”P

3. F,'Jiﬁjﬁ?/ﬂﬁl (High speed freight transportation) : NGT Cargo
G)%ﬂﬁ%@%ﬁ%ﬁ
L HIAS 1‘75‘5%%& HERRY R AR N R REL S S
R 2 HE I f AERSIE
2. FPHH Fl?ﬂ% f ﬁ%ﬂr
3ﬁ‘fFPF'JﬁEt":E§ LR U NgE

4. [TE EE4 =ik (baggage handling system) == &k 2 i JVI%H—}
5. ]%"Eﬁ* It A5k JLV—“ =5 (Infrared heating) -

6. HUIHIF

NGT High-speed Vehicle Concept

propulsion car body entrance and exit coach intersection
- wheel hub motors - different fr:an_"le ] - doors. — innovative concept to shorten
- electrical without catenary consiruction with - passenger flow analysis couple distance
- auxiliary motor for trmsfet sandmd_! nfill ~ separable, autonomously
uns . 5 driving units
Z i B f
power head ..., . =y
- optical coupling ‘ e 2 ¥ ¥
- aerodynamic side wind v
S‘atilll]’ e T T £l + H
- Tunnel entrance nose i 202m H 202m
2im 20m
Machine and Bx Traina are operating as half-rains
baggage area H with 8 trailers
- brakes s . .
running gears interior fittings operational concept
» gingle wheel - double wheel set * recuperative - FRP with natural fiber - dynamical irain separation
—~ single wheel - single wheel set ~ aerodynamically — LFI process with PUR — driver assistant
- active damped wheels » mechanically - acoustics and air conditioning

A1 3.1-7 SRS P NGT i s
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TRANSLUCENT EEILING PANELWYITH LIGHT SOURCE  >>

MOVEABLE TABLE 7/ WHEELCHAIR - AC

[pi' 3.1-8 FEESUPTL] Pl NGT Vg i
(D) P = ] I BRIl o F ) S e

1. EE{™

2. [
3. ﬂ%ﬁ
A4 HFEHE

R e

oo i@wﬁq;ﬁ@!}gﬁvm GH ~ Sy PRES gj*@:@&ﬁ (The hopes, failures and
challenges of US high-speed rail: the customer's perspective)

T R R S B R P A (Rail User’s Network) = 'F*J Dr Richard
Rudolph é?i%\@«‘;%,mﬁléﬁ%l“%ﬁiﬁ@&”f ﬁ‘a’ﬁ% R S BB R R
BERIS A
(=) KB L s A T P

1. 3]s R B IO Y B 2l e i S (R Ay B g F‘j) s SRS R
4 o

2. WEIESIE S B! 11954 iUy = 2500 FE R T 1971 F I EERE e
P CUB I Amtrak)ff TS IRESER R - Ml = 500 2= T )™ > B i

¥
%\

14



\:ﬂﬁ,%ﬁaﬁ’ﬁﬁﬁw§%mﬂwy%%¢@o

3. 90 5 [RASETHIR] 2 s Sy - b = 2008 A E A
o .ﬁFI. It r@gFﬂ[ﬁ @/E[qu )y ™3 E[}fﬁ%ﬁ” A 1\‘“*3"#%%‘ $In » TEPSH i
B T K VA B a&lfgrf%ﬂ PR L

PIRRE, ;,Jrﬁ',:*[ﬂft KRB S e = 4 (Rl t LV
4%?@5%?%%%mmmﬁﬁﬂ BERH RS SRR
TRV PUBEE Y > B D SRS g (RS
BB PP AR AR HORLAET] e
(7)) Pl v i g Bk
PRS- ol
T H5H 3 70~80 mph (112~128 km/h)
fit i3t 32 90~120 mph (144~192 kmv/h)
HH lﬂfﬁﬁﬁﬂ
y I’EI‘[ék
W) J%[[E
be;;j HEBEAT 200~600 iR (320~960 km) » ™7 %) L * [ 177
8. %I ﬁ?rp??'ij~ Fr?iiﬁé}
9. FHICHF
10. SEEOEE « 2B~ B R  EAR
1L P35 VTP T

.\‘.‘D.U"P.W!\’P

= ‘iﬁ?""'fﬂfj‘iﬁiﬁ 18H(A-HSV)=4. (Australian high-speed vehicle (A-HSV) concept)

PPV Hassell %?rf fil {15~ Mark Loughnan ﬂi}fﬁéj, 7 I B Y
Hi(A- HSV))[%V%# FUNE R [ng A-HSV I+I%i?1 . ;;ﬁwy#ﬁq =
?,m Iy é) X
(—)

1. ﬁﬁi’”fé ]I Hr (Australian High Speed Vehicle, A-HSV)[uffsa, %;:Tf GEE

Hassell **F t“[p'%k”ﬂ 19774 (housing affordability) ~ “'f}ﬁj [ (sustainability)

bﬂﬁﬁq I(social connectivity) s 4 13 Py T iy T -

‘_]:l

15



2. A-HSV sk P IAS ] I PTIC SS05 o 2 Posmifipitis® -

3. A-HSV £% 8 fI R I 4t |Jﬁ| EIH RIS 1000~ B
YRR > IR S ARG S AR I B A
rﬁ .

4. A-HSV SIS S 400 kvh » PB4 ZZA0 S R 3 11 0 =
A2k 2R SUF ERET ]S o A-HSV Y f 1;‘1\?]_57 MRS S [
@ﬂﬁ'lﬁ%}?ﬁﬂ? g E}lF‘[ (= ra Frss R T RIRE

=) Tﬁ?v%ﬁﬁ R

[ (%4 E! (carbon emission reduction)

fjﬁﬁﬁ i A E IEFF%F J (access to housing affordability)
FHE & [ 1= (projected population growth)

"'E’j’ﬁgﬁﬁajrﬁfaf I-&  (connectivity to region centres)

VP oE l:’_L/‘QWEij (reduced travel times)

VRS R F 7% (decongestion benefits)

ISRy PR (efficient freight operation)

@N@P‘PW!\’P

i bk 11@#’33?‘3,‘:“} (meeting future transport needs)

9. B?iﬁ;@?ﬁwﬂr[gh (tourism and business events)

10. #iE #2% (employment benefits)

11. 4 = F|3% (safety benefits)

12. HASSELL 75 7%7"#jFr &1 (HASSELL Graduate Training Program)

16



[f' 3.1-9 iﬁii’“ﬂﬁgj}ﬁimjﬁ I A-HSV ﬁ?ﬁr%‘?r gt E]=
Y~ B IF L B SRR @FQJ}‘%FI IRLETfIfV? (Why is providing catering
important in rail car design?)

T RS A B R R A5 20 ( International Rail Catering Group,
IRCG)7§#S Roger Williams = ;5& &K1 E}[’@Biﬂ PP e i«;%ﬁqﬁ[gﬁﬁ%ﬁ
AT AR ET il -

() W H =
1. E;%%;E???ﬁlg’![‘ (key learning points)

(DT {8 i ifﬁ

(2249 & 't 1] R

(3)28% K5 Tl HRL L B

(4)10%~50%17 % 7 f1 - fia

(5)F Wiy 1 ] [ TR AU FL el

()85 21 4y T4 5
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(N SRR L
(8)49%fY * TR E I FIFV N
(9)F L%} 3%fy * %’TF = %‘“
: 'IE':‘rm Hi "ir%[%ml ﬁi«&?ﬁ*fwi“ TS R R 9
<) ﬁ?ﬁlﬁi?ﬁéj (strategy building)
L SRR e VAR
2. S i,
3. LAY 4%
(7 AR SR s
(Z)ﬁ{%l ffr7e s B L R oA R
4. FGEYLE e o) [
(LB 7P P |
QBT 715 A
(VEH F PP ~ STy > Ry
313 " T 21{B: %ﬁ@%ﬁl#ﬁ%ﬁ(Mass-transit railcar design) - i,:leJ 3 bﬁﬂ_ﬁﬁI
i T AR
- ~2010F 4R %"‘Ef (Multicultural design through 2010)

+ RREE s MBD f%?rﬁ fil(MBD Design)%ﬁmrﬂﬂ Stephane Potier /7 i
12010 FHEFIH T fﬁj[ﬁ&lfq&w (=2 I/%;[‘WT ¥ .;IJ}—F'[”E@P}L%% %FE«L ﬁ[bﬁ
= %‘?’rﬁﬁﬁ% e 50 F PP EBEEH I (Designing new rail cars adaptable to

change over the next 50 years)

FRTRTEE S | il 5 (Bay Area Rapid Transit, BART){EWW%’@%'
(rolling stock manager) Ben Holland #ii*/jis5 < 50 F E?ﬁp j\ﬁ,ﬁ&ﬁmﬁ@[
[T BART g FI = o podiie -
(— ) BART &
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Pleasant HIll
Contra Costa Centre

Interrasional  NE
Alpart (DA

g San Francisco R
B ;ntamauonal Airport (SFO) i Union Gity
V.‘-, N

MON FI0 5 (2er Zpere |
SARSUN Al cly |

ﬁaﬂ 3.1-10 £ = ?ﬁ@ﬁﬁ_ﬁ(BART)mw%'

- 1972 ?FF'EJ;‘JF,*‘ SET - R 168 T E
- 44 Eff{ﬁllff',‘ - ﬂéibﬁﬂﬁﬁﬁé?é
- 370000 %/~ [ - 3~10 g
- ATC il - RS 129 km/h
- 1000V 27— Ehif E F'-f - 1676mm F"IEI*L
- R E ﬁ’“ HE
2. Hilg
(1)H. 669 #§H!

(2)5 S A [ 2 i P 5 AH o 156 % 60 [
(3);1[[‘%[5”_4“&?%% 21.3m X 3.2m > ﬁ[};'l 28.6t
(=) BART (A1)
L. A
(1) NEl E‘.»[Elfj:f ;ﬁ‘,é%}x
(2)?F'?J?JEIU:U APy
(3)=r JRlIE == 7 % o
(4)Z = $¥2B{(no hand straps)
(=4 'ﬁ‘ JQ F=(no leaning bars)
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() P E =Pl

2. SEEIF FIR o R R 6 (IRE
() TR ET Y it
()= ﬁlﬁﬁ,’ [t (dwell times)
(33 gt T =
(AR T
(B) B ISR

3. BT ]
(DA
()7l
()30 4 fEN
(@)1 MappE e
(G) =25
(B)=ik 4] ™ =g R

(5) ﬁliﬁpj%faﬁiﬁ
1. EL{f foredigh
(L) PRl S s B

(QTBEEH A H ’Fij—ﬁ@}jgf;r}\
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(395, I Ao
(AR s
(G DT
2. S (=AY
(D g PR AR - A=A )
(2 %@E‘%’j’ 1% (vertical stanchion)
() F HEAFR gL o7
- AR 5 Bl B SR ] B
- SR
. flf"[fl [*'j%:’jéypﬁ’gl]ﬁ%,‘ N B
(AR =1 F 2 it
(5) Fk—rﬂ % PAUUSAR] | 52 I (A
3. c[TlF_L]EIJ[ JFL
(L)FuEsty Y AR et
(2)72[% 8 = 12 [l i+
(R)Frio= sihts &
(4RI = = % e,
()it %EUTFH i
O it
(7)‘}2*%
(8)t5:1- (signage)
4. 1! %;F%f%ﬁfrb 2 (interior design approach)
(1)BART ™ ﬁ%q\[@' BMW%:fJﬁgl‘jf&ﬁ[ PG %“;f
(2)%EA§[% %ﬁlﬂﬁ/\jwlg‘pj ﬁ FEAY ~ LAY T
(3)F 1443, 9000 £ IV - [ AR R F 1
(D HANERT I PE S

21



[ 3.1-12 #578 |1 WG I BART) 17 (IS

=~ HEFFREY BART FIIRHE BMW & B0 S B RIR R
(BMW Group DesignworksUSA's key insights from BART’s fleet of the

future design programme)

1 RIS B BMW & RIS [ﬁS«'r%EfLﬂBa%(BMW Group DesignworksUSA)

2 R ORi (senior consultant) Adrian Corry %F]‘ i [ P ﬁ’ﬁfﬁ%
TR o = SR T S R R ﬁ'fﬁ’éﬁ L RIS

(— ) sfif 1%(Connect)

(=) S 1% (Enable)

L ISR LR AR
2. FIEG AR BRI R

3. ZAE TV AR
(2) [ 1293 Tl (Adapt)

L~ R R
2. RBEIRES > 12 (L By Y
3. AR [ R
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32 B3I :\ﬁ%r‘]“ﬁ‘
321 T2 ﬁﬁ[%?’ﬂlﬁﬁ- VREE2353F (Materials and composites: weight
reduction and efficiency) - #1777 %ﬁ]‘%’j i [‘J”’ﬁ'ﬂ‘?{j%&lﬁ?iﬁﬂ['* °
- ~ BIFCERE P 15 AL A f“?’ﬂlﬁﬁi{’ﬁ[ (Advanced lightweight composite
materials for railway interiors)

+ R Pg“'\f[aszlgfﬁ_i%’%gﬁﬁ‘;{slé% El(Advanced Composites Group)gis [ Jiﬁ
22 Dr Richard Horn ﬁﬁ%ﬁ?ﬁ?ﬁﬁﬂﬁlfﬁ%‘}BiﬂiﬁF'JE{f%E%PJ%EUT [ﬁjifﬁfgj ) 2’Fh‘
7 BRI SBR[ APREE R D BREA S - 9t W HIES S|
ﬁﬁﬁl‘%‘ﬁ‘%? [ES 'FFWFI : l%%%‘%?‘[\% ‘ Eréﬁﬁjﬁﬁb"%‘hﬁﬁﬁ[%%f o
() F ekt A FrR

L HI A FPELRLE 2 PR ~ B2 RPRIF 7 5 RO S RYE R RYEL | TR
AL PR f,j i ﬁFJEIfJ ZHFTR] iﬁjﬁﬁ‘ﬂl?@ééﬁ@ﬁ?ﬁ‘(ﬁber reinforcement)
B 4 (embed A1 (resin) i 5 (4 44 (polymen) {1 (matrix material)fl
gy o

2. AESERTHITRVE I 2 "Ejl%émj(glass) ~ th (carbon) ~ F—‘[E&ﬁ&f\ﬂiﬁé?"é
(synthetic and natural fibers)=" -

3. FHER: iﬁﬁﬁﬁﬁlﬁ(woven) » P [pyiEp(unidirectional) ~ SaAv(knit)...

4. ﬁf‘\]‘ﬂ‘r’,pfﬁfgzﬁgj; BIE Jﬁﬁnﬁ%ﬂ‘ﬁ(epoxy) . E;‘q‘?éEJI‘E',(polyester) ~ fisfiE(phenolic)=™ -

(%) HEARIES

L SR FRITER IO, o S (e -

2. WREETIRI IR )

(D Py i

(2)RBEE Effer e PP R 5 4

@i % A

- RESEI R

5B ER O VR S ORI T P e
3. ﬁ,'ﬁﬂj A B (specific modulus)é’?é‘{fi@
4. [
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5. f%é%%i{g[ﬁj(ﬁber orientation)[‘lﬂﬁ ~E [F[J
6. Agwpugliy o 5 il
7. iy (Spusvigh= e (coefficient of thermal expansion)
8. clsrF pu*ghfﬂﬁf[“fk(wbratlon damping properties)
9. AP
10. SEHEWPRIAV Y (514 (reparability)
11 HFEESIR g
(=) S V= IR
1. & Ef(metals)
(1)#f(aluminum) : 2700 kg/m?
(2) T Si#fi(steel) : 8100 kg/m’
2. ?Ef,ﬁil’ﬁ[(composites)
(1)L (glass) : 1660 kg/m?
(2)t#(carbon) : 1450 kg/m®
3. ?iémjélgi [’“‘fﬁEjﬁ%(glass reinforced plastics, GRP)
(1)154 @i*“ (wet lay up)
(2)E4# =4 (press moulding) : 1600~1800 kg/m®

4. ﬁui‘é@ﬁﬁﬂe[ (advanced composites)- Prepregs : 1450~1660 kg/m®

(P4) “c3SH £ FER] Prepreg /i

1. Ffrr,?ﬁiﬁ‘ﬁ?;“ﬁﬂ(advanced composne))?’, uiﬁ,

=y RIRKEES I

I A b (A

2. Prepreg c,@ﬁ G FPRI T %ﬁugaf&m@:@iiﬁ‘i(m-immgnated))dﬁﬂﬁﬁ“}?%

(resin matrix)ﬁ?%iﬁ%ﬁ%‘ﬁ%(polymer matrix))[*|

3. HIEREEE R ,%\%#Tfﬁ@;’\%&ﬁlfJ%zM]?Eﬁﬁgg .

4. (B HT-(processing)
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Prepreg Press Prepreg Vacuum
Moulding Processing

Pressure
O N O oy Oy O oy O oy 8 gy B O o 9

o Oven or Vacuum bag

| p Autoclave

Vacuum
System

Heated Male Mould Tool { e
| eated Male Mould Tool. et Mechanical Stop

s s ,
I 1

| | |

’ 1

Released Tool Surface
Heated Fernale Mould Tool

Al 3.2-1 “Lit ﬁ ¥4 Prepreg {E3 # -

CORISLEEE NG SZShl = Sn i e

1. Bty
%321Tﬁﬁﬁﬁﬂ%Wﬁ@Fﬁ%
Wet Lay up Press Moulding Glass/Phenolic Prepreg
Composition 20% Glass 30% Glass 30% glass , 40% filler 60% glass 60% carbon
Flexural Strength (MPa) 115 200 140 500 640
Flexural Modulus (Gpa) 6.5 11 9 23 44
Tensile Strength (MPa) 45 101 58 291 513
2. WA
#3.2:2 TIFIKL fFHEIA 4 BREEE A
. Phenolic Glass
Property Wet Lay up Press Moulding
Prepreg
Material Cost 4 5 2t03
Labour Cost 3 5 3tod
Tooling Cost 4 1 3
Performance 2to3 1 5
Part Weight 2103 1 5
Surface Quality 3 5 3

Key: 1=Worst, 5 =Best
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(_f)FEzF[ﬁ*I A D R [

1. H == di=" (seats and tables)
2. fifi& f%%ﬂf’?(stand backs)
3. L4 (ceilings)
4. #915(floors)
5 Jﬁﬂﬁﬂ(internal doors)
6. }‘%’f?ﬁ’?(walls)
7. ffi,j‘t'vfg%(window frames)
8. 7% ¥{(luggage racks)
() it
L F R TR U ET R - T8 Prepreg HIAH
2. Prepreg ﬁ £ERE ,ﬁ[iﬁgj
3. Prepreg [i'fj=F GRP Kl
4. ATH AL
4. 5! A ORY TR
=~ EREHTERE R R (The case for lightweight in rail applications)

i%ﬁfﬁ% [I E [V Airex AG 7t i E%ﬁ[lﬁ;i' Philipp Angst /7 ; WJF R PR

ses - ﬁglﬁipﬁﬂféd“ﬁ§ﬁw*fEH‘Himgﬂgﬁﬁﬁ

%ﬂﬁwwﬂ$$@%ﬁﬂi (ESES R

() R = P (sandwich) (B
wﬁw@rmﬁmw#ﬁﬂﬁﬂ%gﬁa@ﬁ S ~
[P BEAT ~ RIS ST = ol BRI

fjlgrjﬁf(WEIght reduction) : FHH “l%‘“ﬂr fi ﬁ&ﬂfﬁ EIE % 50% o

Bﬁ{ﬁﬁ(lnsulatlon) = [ 2’ ‘ﬁﬁﬁ#ﬁ Pﬁé?ﬁé’??@gﬁ

,jjﬁﬁzf | (functional integration) @ P2 5 & & 9% _ﬁﬁfk H F’—‘

Y 4 =% {%(cost reduction) :

(L) : ﬂw#ﬁ%ww¢@ﬁ

(53 RS © DB SRR ey 4 8 [

:'>.°°!\’!—‘
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(35 [ %
(%) | TR
1. jief 2 f*%(longevity) : ‘F;;F[ﬁ#[/ FHF‘[““‘ ﬁ][ﬁ po 7 [ o
2. [} 1%(fire resistance) : ?@F,ﬁﬂ/_ FlEif,,\ pﬁl%ﬁ;% JF3E4190 DIN 5510 ~
NF 16-101 ~ EN 45545 -
3. f’ﬁ?ﬁé(modular construction) : “4 Sa ﬁﬂﬁjr[[é;vﬁ%“”* p‘*uuj*é g ”[‘FT
R -
4. ffliRs su [ (service-friendly) i fi* {571 (reparable)
(1)3@;; B i e S
()AL
(3)H PRI = PR PO (25

(=) EEHIRB] < A Stadler 5% 2 [l KISS ot BulsjiIi

Train examples - 5-Bahn Zirich, Bern

- Westbahn Austria
Mileage (life time) 4 Mio. km
Specific energy saving 1.75 MJ / 100km / 100kg

Total life time energy saving 19.5 MWh / 100kg
= 8.3t CO,/ 100kg

=€ 1170/ 100kg

[ﬁlnszlﬁﬂl e TR IR A

S ERENES D FRIEEVREEW A (M AT (Lightweight
flame-retardant thermoset composites compounds with low smoke

generation)

+ORY T FT' 137 F’—‘, 7R 7 FT (Brazilian Composites Association) %)
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ABMACO % fi| Waldomiro Moreira “% ﬁ?ﬁlﬁ"ﬁﬁ“ﬁ’ﬁ?vp% IR
I’“‘ﬁfﬁ’ﬁilﬁ ’ ﬁ‘ﬁ ASTM E-162('f- ﬁ) ~ ASTM E-660 (%5!5%) ~ BSS 7239-1988(%,
F)ZTh A = s o

(~) + BEA PRI (Unsaturated Polyester Resin : UPR)

1. Ié% (SRS 4~ PARCE! ~ S ] (RS
2. k= IFLIE“HJ;F@ 2 1y LJ?E.L nﬁ.@ 4 ;Iﬁ,ﬂeﬁﬁ %[ J}j'k:hd{/ U= A=
(thermal degradatlon)

FERLE! Hﬁ JiE(flame-retardant) =' {3575 (low smokeﬂﬁ 3K Jifi SECNE I
(Z) BEFEH @r:;ezgﬁ%‘[\;k;v UPR (Ultra-low Viscosity UPR)

L UPR 772
(1)50% ATH (&% f“‘éﬂ ; Aluminum TriHydrate) ~ 50% UPR
2){* f,%"iiﬁ@ (compound viscosity) : 286 g/cm®
2. BSHAIETT 1 1.7 glom’® ~ AILHIER S 2% ~ 9% 103mPa ~ I
182mPa ~ [ -J+{% 0.23%

(=) =g JM;E%J

1. ASTM E-162 * I'JHEHEIROAPR A [t VAR Y= IR £ (Standard
Test Method for Surface Flammability of Materials using a Radiant Heat

Energy Source)
fos 1, = 45 i 41

2. ASTM E-660 : [l #RI A4 ] i & 20 SBppol ok S50 VAR e )
(Standard Test Method for Specific Optical Density of Smoke Generated by
Solid Materials) » =455 £%
84 Dy = 300 0 B3] 182

3. ilalzf, oL FEEE BSS 7239-1988(Boeing Specification Support Standard) :
PR EERE & “EJ% ;?nﬁgj/\]ﬁu,%‘% 1% (Test Method for Toxic Gas Generation
by Materials on Combustion) » JHJE%5F 5 I1
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#.3.2-3 T3 {MD BSS A

TOXIC GAS STANDARD (PPM) REACHED MAX (PPM)
HF 200 0
HCL 500 0
co 3500 300
HCN 150 01
so, 100 10
NO, 100 0

PO~ SRR R 2 PR TR S5 =‘Yf AT B S W (ST
%4 (Improved transit vehicle construction and operational cost reductions

through lightweight, firesafe, moisture-resistant phenolic composite panels)
EXTiiE UES ISR ,Qfﬂﬁl?ﬂf[ﬁﬂ, fil(Milwaukee Composites Inc)ﬁﬁj
#E Ryan Kober /i 3paiH £ 85 7 8855 5.0 9b5abg Hoien] - e u;f
BT 5 AR 363kg » [y SO REERR i 16 )R [
TSR ) 600 BT 30 # (A [P EIIATH A7 FIEER -
(=) L THIREAY R 2 Rl
1. é%’E’nj‘ﬁﬁ'lﬁi?ﬁﬁ(plymetal)wﬁﬂiF’—‘,f’?(plywood)d/i*ﬁ?# £ 7~12 A %ﬁ;kék
(P55 F A AS BRI R) > oy BRIV S = R (2
ﬂf‘ﬁﬁ‘%ﬁ’??ﬁﬁ%"’ﬁﬁ
2. £ iP5 (plymetal) = 18 £ 45 (plywood) Eo P53 ET - Tl MpHs i £ &1 )
i
3. %130 53 [ i 4 B (ASTM-E-119/NFPA 130) -
() T AR

1. [oifkke F’—\[ ﬁf“ﬂﬁﬁﬁfrﬁ (phenolic composite floor panel construction)
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Fiber-Reinforced Phenolic Dense Edge
Closeout molded into edges where the
| ﬂnorp-ﬂmqlmapvteemﬂryns

mss-mmauuwwm
and 90

fiberglass mnfo!mlunusedsmelq:w
bottom skins of the transit railcar floor.

(toxic
E-119, SMP-800C & BS 6853 Class 1a.

[fi! 3.2-3 ik Fﬁ' % ﬁ*’?ﬁ’@ﬁ*ﬁ(phenolic composite floor panel construction)

2. [fyfa =% E{nfﬁ?ﬂf,ﬁ%ﬁq\?# i ‘iﬁ, | Fi(flame) ~ 33714 (smoke) M |
% 56 (toxicity) {1 01 - ASTM E-119 + ASTM E-162 ~ ASTM
E-662 ~ BSS 7239 -~ SMP 800C ~ EN 45545 ~ BS 6853 class 1a -

3. ¥4k

(DFET : A0 2 T A A5 T8 490 2585 [IEHE A B0 Y
74 50~65% -

(EFE © IR B (NYCT)R-160 25 1 (RIS ER(S) > — [
TR R ETd’[ 1,046,854 = 7 -

Do @EEP RNV S F'EHF",?“‘E-IW (Sandwich panels in railway interiors
applications)

= PRAFAS T PR 2 R O BTESESSE SMC [ » 20 (g i BT
B THMAE T 5 19 Py Rl %gl%ﬂr, S iy ) Nomex i i
ﬁ.frﬁ(Nomex honeycomb)dgi[™ » ™ Z{JiiE l/pgé?ﬁ%*mﬂg[;ﬁ;'mr% » [l Eﬁ pﬂsﬁ (1
IR IRIET o 4 BRI 1 A B IRV R FR] 2 il (Buro-Composites S.A) i £ i
FEZEL Gunnar Ziwes 7 {JFJ,;%,EHEI LTSS AN NS TR S
(— ) " (interiors)

L PIRATErD gk P
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# 3.2-4 T [RIFFETY £ RN PR

Material Process Density | Thickness | Weight of | Relative
part Weight
gfcm? mim kg Index
Steel Stamped 7.8 0,8 3,7 100
Aluminum Stamped 27 1,1 1,8 50
SMC FS (Fire Safe) | Pressed 1,9 2,2 2,8 75
SMC Pressed 1,9 1,8 23 62
Prepreg Vacuum-bag 1,9 1,6 2,0 54
Solid Laminate
Prepreg Pressed or 0,6 1,8 0,7 20

Sandwich Laminate * Vacuum-bag

* Core 130kg/m?, 3 times thickness of laminate

(=) #9#5(flooring)

L. IS T
(1)Af7 i 75%fIA 4 R
(212 259%fET I (€ A7jf°)
(S [ty
(4) # LR A ) TS
()% 5wk f b HERT Ay

(6) saREf= (maintenance-free)
(=) &% (¥ (galley/furniture)
1. [E;'&[!,‘
(1)%}@?’33“5 P AR S E R 30%
(2Lt I"']%}‘ﬂr
CET R
(4) 717 20 A BT S g
o~ SHEPBEA 5 - ﬁﬁ”g’ﬁff’ﬂfﬁ\’ﬁﬂ%ﬁ (Aluminum rail interiors: superforming
your design!)
4 AU P Superform 2t gl r,wii' Samuel Jeffreys <2 17 ; “JF sz
ST RS T P T I R R Superform s > PGV RIS

31



A% ENAS545 [IFT  ET ~ [HIEIL 1~ PSRRI RS
R
(- ) Superforming ﬁﬁ@

1. BB £ [0y Tt 1175 B2 (tool closed and sheet clamped)

2. 7 [BgpE = 500°C (tool chamber heated to 500°C)

3. ') 5 ESE U E S Y T I 4 (heated sheet forced into female cavity

using air pressure)
4. %“'F'E?w P2 (% (tool opened and part removed)

[fi' 3.2-4 Superform = i

(=) H171 £F1%(5083 £{f7& > AMgd.5Mn)
CENE AL AR

g

R

iR ERER

A w bhoE

(=) PRI R o F R A

L R T
2. K FFE
3. fee
4.3D it

(P) = PR P TR
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L @RI HVAC FEpie T
2. [UHE e AIEA T it
3. W
4. “eFERE 2mm I VASFIRE
5. Wfl EN45545 1&21¥
Design Purchasing Development Production Mainte::nance

Full CATIA V'S Design and feedback capabilities
Choice of 3 high performance materials

Greater design flexibility and styling
Full Assemblies direct to build

Reduced Piece Price . i Easy Repair
High Supply Rate Possible

Reduced Part Count . Weight saved
Reduced Assembly time

EN45545 100 % Recyclable

Excellent Repeatability
Low Maintenance

Higher Accuracy fit-up 100% Fire Resistant

Easy Production & Supply of spare parts
325 R fijiE
-~ fIFETEY ~ AR S ?l’}h‘ﬁl@?ﬁﬁﬁﬂ Pjéfﬁ[!f# (Innovative, very light and strong,

composite interior parts)

7+ EVEERE e T NPSP ?Eﬁﬁﬂ YISO A2 Willem Bottger }%F]‘F
FJj ) ;;%ﬂ»ﬁggl [~ ?EF[# FIFHHH#[(ﬂber reinforced composite sandwich material)
FLHLRE(TFrRF| bio-based) V{1 5 o A PAIFTRT RO  ETEL Y p
10~50% » 73 fy [t REEVRNR > CO #HY
(— ) ER R IERE(natural fiber)pZEl
PB?”, % (acoustics)
35 L 1%75 1 (radiance permeability)
511 (aesthetics)
?"éﬁ 14 (sustainability)

o A W NP

E1Ef(weight)

(Z) 20 @EiE ICM S[E '/F 5 EHFS (Front plate of ICM train in Dutch
Railway)

L. 93 285 AT > R IS S g A P S P A
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P’.U"P.w!\’

- 7][Jﬁ ETEIV#EE 1000 27
VR [ BMWh
= FE- TV A [ 500 L 0 AE(ESY A [RE 700
B FEH-FIY COz#E’JJVEH”ﬁ'J? 2.5 o
N YRREREr A lﬁ "éif(hand laminating) ¥ fif {2 ~4 4%, (styrene) EHiv &
(% 95%)
2%+ UIC Sustainability Award

[f1 3.2-6 ik g% ICM [
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322 hT [k s FHBRERBEYNY = (Fire protection, regulations,

standards and passive safety) » 4 & 7 ﬁi’pﬁﬁj‘ﬁ ; iﬁj;% [‘J”’Fﬁ‘}ﬁﬁ%l SIS e

- R EZEHE TSI j/ﬁ%?{‘:ﬁ%i#ﬁ]‘ (Insight into the latest developments of
fire safety regulations and TSIs)

B P 7 R A 5 e S R B o o I S Tl % (TSI
Technical Specification for Interoperability) = = Bl [ E1 2 E 5™ & 3% o 4 Fyi
E[l[@‘ﬁ“\'@%ﬁﬂFﬁ(European Railway Agency)TSI ?Z,BF'FJ;V }E%ﬁ{ﬁ_fﬂ@(lnteroperability)
=T P Ef Bass Leermakers V] 4 fisi it w0 o W B f

= (fire safety)i]?Tﬁif o

() 1 R

Directive Political decision: transposed in national law
TSls Commission decision: mandatory
Harmonised EN Standardisation : voluntary
standards
Notified Body TSI assessment using the  Certificate of verification
assessment modules
Applicant Certificate of verification  , EC Declaration of verification
National safety EC Declaration of fAuthorisation for placing into
Authority verification + NNTR & SCs  service

13.2-7 BEFH P 1y & T (Legal pyramid)
i e f
(C) FOFED E VR
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Fire In high risk

detection areas
Materials EN 45545-2
Cat. A
Evacuation
2 Cat’s RC 4min Brakes
9P :
ESPM Barriers or
equal
Cat.B
RC 15min Traction
redundancy

q?ﬂ'32 -8 Hil f A 2 VELA R
(=) A==t
L. TSI 6825 iy 48
2. TSI gy 4l = aﬁé?&ﬁ'%a[aﬁ%ﬂfﬁ H
3. fhiy= F%%“‘&%;(Notlfled Body):% ﬁ,
4. Sy T P T ;@,m[ﬁ(ﬁl“ﬁ BE BRSNS dl i)
TN R ﬁlﬁzg‘ﬁ‘%f}ﬂ?y[rfﬁ’sﬁfﬂ‘;f%?jﬁﬂﬁﬁfﬁﬁ (Fire protection: blessing
or curse? How compensation helps solve problems)
T+ ORTEE EEEN ] f ‘IiiiL’E’TEZIt%@(Institute for applied fire safety
research ; IFBA)%TFFEJ Michael Klinger /@ F I s R S [k A AR
b%ﬁf’y}’ﬁ SRR o
(—) 'FiEd = MH=8.(Fire safety concepts)
LT EUgE (R S~ IRRPPRITE R ~ (DRI e st £ -
2. [5'F HF (measures)
(1) (preventive measures)
(2)F= 1+ }‘%}}%ﬁ@(measures for avoidance of fire spread)

)= fv W &A= (measures for maintenance of performance)
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(4)¥ ' F (measures for fire fighting)

3. ek = AP A G T TR A A ES(TON EAR )+ R i o A(fire
risk analysis) - || ]Tfij%Qﬁk#fJ mjgt#; = ﬁﬁﬁiﬁ‘ﬁj\ﬁ\ﬂj ?nyjfﬁ%f %(Compensation
measures) H[[TREHE fo! ©

4, SEHS S gﬂéﬁﬁ;l% i fﬁfﬂ E = Hﬁf(actlve fire protection
measures) 5 S5H°FE ES s U R AY S AR I A7 T
(o IS 1R I

5. ST Hﬁ}”ﬁ?ﬁ &V Ry EE s T R F’ﬁé ] r?FEI[H F' = I (evidence of

equal safety) |, [EE} ﬁ]ﬁﬁlﬂ‘ A

(=) ]M%&a»uﬁﬁ &l g TSI (Technical Specification for Interoperability). ?ﬁ?ﬂ?ﬁ
P

1. 7+ TSIV LOC&PAS H@Tﬂ‘?ﬁfﬁ%%ﬂ%}@ﬁﬁfj > [ ‘Hﬁﬁﬁ“—j(fire barrier)
F R l”’z%ﬁ {3k Y SR [ (compensated)
2. ﬁ%'}‘ﬁi’ﬁﬁij(ﬁre barrier) : [AE{TSI LOC&PAS
(1) FSB7EfA L'—Tﬁﬁ%(Fire Spreading Prevention Measures » FSPM) FifiEfh 7t
FHE (R IS P8RRI RS p 15 i FE R AT
7 [ TG 28 R EafE
)i H7- 1 FSPM T o % a5 £1 7 Whiay) 7 S AR S [ EE(Tull cross
section partitions) > [I[| Zﬁﬁ#%’ﬂffﬁ%’%ﬁl{iﬁf@?ﬁ’?ﬁﬁ FSPM V] » I'J =ik
syl R B = S e

(=) i
L T AP I G g L
2. EIE&TwﬁfIV%IfFJTEAﬁ RERTPTRE o (IR fERRE
3. Hidls ’ﬁp‘/%’“ﬁﬁ%ﬁ%:ﬁ“?ﬁﬁ‘?ﬁﬁ VISE T TN PR -
4. [T VEEE s g [ B py Sk [0 E(TTO0 3R mﬁ&%_‘\ﬁl*ﬁlﬁ)
5. By l/ﬁ Bk (high pressure water mist) Fi* fjl ,}Hﬂ?ﬁﬁv‘@

= e
6. [ mawﬁl*ﬁﬁ’mum (ORI SRERRERETT) > g
ﬁjltzﬁﬁfﬂﬁ
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7. F%"EJ{EI[EW’B’F SRV WE[J;\ EE'”#’JFF# Fush = o R RS T S A
Rt -
= TS 45545: %Eﬁéi__ F BUER AR ? (TS 45 545: Does new standard mean new

materials?)

ShRE TS T dERG > PR ORI i 888 B 7 564 3 [ (Trans-European
High-Speed Rail System Directive). !V #rff! = ailﬁf_tli(lnteroperablllty) ANy erﬂs_j“
PRAREE (™ I BT i RO £ (2B s = 55 ) S < g IR R
FAPRIEY & 52 s UFTJ%@E" P SRR RSB AR R
e RO o 4 BT TER [ B Crepim 2t il 7 B PR #S (Technique

Director)Franck Poutch <2 = 25 ©

() fs
3%{5’% #iz(Specification for Interoperability).V £l £ —ﬁjﬂ*
(1) = % (safety)
(Z)FIJEJ%@E?FIJ | (reliability and availability)
(3){gt5te (health)
(4)%';Liﬁ|’ﬁi%1environmental protection)
(5)F f%ﬁl“ﬁ"[\gk(technical compatibility)
2. CEN TS 45545555 i/ [7 - 4 #9) [ |35
(1)1- ‘ﬁﬂ;’? (Part 1) : — %&¥(General)
(2= ‘ﬁﬂ;’? (Part2) : ARV fic= ﬂ%ﬁ* (Requirements for fire behavior of
materials)
(3)a1= f[jj (Part 3): [iHf = Bﬁﬂy [ ﬁ:j:‘J*(Flre resistance requirements for fire

barriers)

(4)a‘jpupfk 55 (Part 4) : Hi iﬁ%ﬁf ki “5«:1\(F|re safety requirements for
rolling stock design)

(5) 57 Kﬁ[ﬁ 73 (Part ) * FEF L kR A E %T’j*(Fire safety requirements for
electrical equipment)

(6) 37+ ﬁ[& 73 (Part 6) @ 'F *ﬂfﬁ”?ﬁ = (Fire control and management

systems)
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(7)9./ F{Z[ 7J (Part 7) |:[ }T‘iiﬁggjy II[ }?’Q %E?BTL%:E I/ }~ —jj A%j\(F”'e

safety requirements for flammable liquid and flammable gas installations)

(=) CEN TS 45545- Part 1

1. PHY7EFETIED ST %(4 operation categories) @ = fol (7] 25 @E%ﬁn g

(1);1[iﬁi??Q?r(designed)ﬁ%f&]’r‘FJ(eqmpped)J i B R %ﬁwlﬁ‘}ﬁgj
RS -

3 sERA LR PR
- RS <RGNS D 10%

(2);1[iﬁj/%?f(designed)ﬁ%fﬁﬁ (equipped) "] /= BTN EE S %‘ﬁk’/lﬁﬁg Ed
B H; ' {224 (with side evacuation) » =% ﬁ”ﬁ@ﬁ[ Y =
%%ﬁﬂﬁlfﬁﬁ@ﬁlﬁf}@ﬁ) °
- BRI <6 R
- (ER<4 5T

(3);1[ﬁiﬁ;’/%ﬁ(designed)ﬁ%fﬁﬁ (equipped) "] /= BT BN EE S %‘ﬁk’/lﬁﬁg LY
B H; I R[22 (with side evacuation) » 7% Fiﬁ”iﬁﬁ[ Y =
- R % <20 B
- TR I<15 J) G

(4);11ﬁ,ﬁ;’f%&?ﬁ(designed)ﬁ?%{ffﬁj(equipped)J‘1 RN EE [%‘iﬁk’f/ﬁ?ﬁgjiﬁ
Fgﬁ'ﬁfr% > PRERIERES (without side evacuation) » i@”ég’ﬁ‘ﬁﬂ‘fggﬁﬁﬁ [Es3=3

- ERT]<4 O
2. D%EF%H 73 3§1(4 design categories)

(DA © 52255 PSR~ R - b R s )

(2)D : “Fg1§H(Double deck vehicles)

(3)S : FiNl|F1#F(Sleeping and couchette vehicles)

(AN = B 5 A VEH 1§ (Al other vehicles(standard vehicles))

3. [5'F+4 = | EI(Fire safety objectives)
%F,T [ﬂ TR J[ﬁ’%‘ﬁtpllﬂ[ VHR I [iﬁ (Hazard Level)@ 55 4™
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#3.2-5 Filfy LY ek 2 S

EA I N A D S
ERETR TR IR STefdl | ERAER
1 HL1 HL1 HLL HL2
2 HL2 HL2 HL2 HL2
3 HL2 HL2 HL2 HL3
4 HL3 HL3 HL3 HL3

HL1 : E%E-[”F%ﬁ [ (tramway)
HL2 : TGV ~ TER ~ RER... » ,%'%l["JTQO%ﬂJﬁJJ
HL3 : #5(Subway) ~ [E5EI(Tube) ~ RN H 1
(=) CEN TS 45545- Part 2
1. FIRST : 'F LFéj ]’F‘[;'/ Fj%‘f?pl_ff:" HIJ(FIRST : Key criteria for fire assessment)
F- Flame spread ('} Jfﬁjﬂ%ﬁ@r)
|- Ignitability (Fi'%54%)
R- Rate of heat release (£ i)
S- Smoke (*Z15%)
T- Toxicity (Z; %)
2. MREFF D F SRR ﬁ‘j\ (Requirements for fire behavior of

materials and components)
#8326 FPRIEHID 5 7 Pt

FHR S 5 F | R S T

Material classes | ('FF##ft) (FrAse) (EFEF) (%5%) (F %)

%ﬁ%@%

ik fif IS0

s ISO 5660-1 ISO 5659-2
tructural 5658-2

surface related

products

(FE & Fﬁ[h * FEIE[‘JEI[J;%# 1 1SO 9705 1ISO 5659-2
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Furnit : =p
urniture - %Q#[\]E”,%a - 1SO 5660-1 ISO 5659-2
products

A
Electrical ISO 4589-2 -- ISO 5659-2

products

Mechanical ISO 4589-2 -- ISO 5659-2

products

(1) TS 45545 ;=37

1. %2009 & 1 |5

2. 7 30 ['[E A B PHE
(1)BSS 6853 (. )
(2)NF F16-101&102 (3 )
(3)DIN 5510 (fifes)
(4)UNI 11170 (3 ~#))

3. FHEHT 2012 FRH

pY j“t#ia_fﬁﬂlif]!ﬂ'aﬁﬁé{;vwﬁb?“‘%? (Passive safety of standing passengers in
public transportation)
A RTRTEE N By N P st 052 Y[R (The Biomechanics
and Impact Mechanics Laboratory ; LBMC UMR_T 9406)7-% * #Hfjj M. C.
Chevalier ¢ - ﬁﬁﬁ"éJF—ﬁ%Eé‘%L%@lEﬁ ) iffﬁj'@@”éﬁ';'/glﬂ'}%? = R ’E%%‘Z’Eﬁﬁf%’i%’@%%
IR R
() PR
Lo > HOE L fﬂl‘l VIR T HY o F{r}‘éﬁ‘ﬁf R -
Q) %’7 FHETS E{U%‘*J[Uﬁ &)
(P B PR o 15
2. BT plpyRE
(VPRI 2 el I A = Fe EPnsl R I'EI?#TJ' T A LA 2
("~ pr#e
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() ﬂ%ﬁ%
1. fgﬁﬁééﬁl‘a;%ufmﬁlﬁf
(DR VR UOEREE T > (AR g I 2V 7 [RGB -
(Uil = FUAE ) e e BT ! -
(3)7(]"']#2 = (grab pole)siy ¥+ (buttock rest)fi' [ [ Hih =+ FiufrF -
(4)@5%[@%3?1&@’{&&%&@@ A% 3.6 m/s
- BE SRR
- E.}»ggﬁ[@ g&gﬁ:gﬁp* —F’J‘:EJ Bl f%,iﬁ[’(moderate injury)
2. S R R
(1)~ TR Fei Ay o
(Z)Wﬁﬂ@%%ﬁﬂ/ e e L R e ‘I‘%ﬁq*ﬂé’éﬁ R EER
(3) el [t fa I #0425 v 1 225k
2~ PUBEN 45545-2 U2 HIEAPRIFEICHR | FTATE FoRposR] « AR
b)[ﬁﬁl‘;, (Total composite solutions acc. EN 45545-2: coating, gel-coat and

resins passing all requirements)

* Eﬁﬁﬁi}%glfﬁj Walter Maeder ** 'F[J;Vﬂj 422 (5 AR Paul Wartenweiler =
==l j%-ﬁ E;'r?éEj‘F'[ﬁ?‘i?‘f’(polyester gelcoat) ~ ﬁﬁﬁﬁ(resin)ﬁiﬁi{&[ S= 5k (coating system)p’[fj?ﬁ[
R ER 2 %FE’J%ETT@H%J%‘T SRR R R TN Y RLA A
PIR ST D RL6 4 -

(— ) EN 45545-2 feies
L PRS2 (FSTYHE Y i
(1)7F %5 (2011)
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o
NFPA130 3
DIN 5510

GUS

RENFE
DT-PCI 5A

NF F 16-%1

UNI CEI 11170

il 3.2-9 SEA IR OV T 2 A )
(2)2012 = = R[] &

[f' 3.2-10 SERHIGFH G BV [ of = ARER(2012 B KT )
2. FORISPFSES Tl Zopiat ey
[t (spread of flame) ~ fi*/#% (ignitability) ~ & V= (heat release) »
BisE(smoke) ~ H [4(toxicity)

3. CEN TS 45545-2 JH[Z8H 3k (F1F] 75 7%)
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% 3.2-7 CEN TS 45545-2 JH[[Z8H % (F1F] 75 78)

Ref. Standard

TO1 EN ISO 4589-2 Oxygen index

T02 | 1S0O 5658-2 Spread of flame

TO03 | 1SO 5660-1 Cone calorimeter

T04 | EN ISO 9239-1 Flame spread of floorings
TO5 | ENISO 11925-2 Ignitability

T06 | ISO/TR 9703-2 Furniture calorimeter

TO7 | ENISO 12952 -3/4 | Ignitability of bedding items
T08 | IEC/TS 60695-1-40 | Guidance - Insulating liquids
T0O9 | EN 50266-2-4 Vertical flame spread of cables
T10 | ENISO 5659-2 Smoke Generation

T11 | CEN/TS 45545-2, C | Gas analysis - FTIR

T12 | NF-X70-100-1 (zas analysis

T13 | EN61034-2 Smoke density of cables

(T) Maeder * il v~ 5 SR GBS Sk 2 g0

1. Ak 81 (resin)+ 134 (gelcoat) + i (primer) + 13 gl(top coat)
2. VERIH BRI
. 3.2-8 CEN TS 45545-2 —ﬁ%ﬁ SIES

HLA
R1 | 20/228 20723 20729 20124
Spread of Flame CFE oD
(R {kW/m2) R16| 13/228 13/ 23 13429 13/ 24
Heat Release R1 e 80/71 a0/ 72 601 57,5
EN 150 5660-1 "';“HE max.

50 KWim? (kWim2) R16 -i- a0/71 90/ 72 60 /57,5
Smoke Density _— R1 | 6007196 300/ 196 300/ 168 1501 106
EM ISO 5659-2 max.

50 kWim? R16 | 600/196 300/ 196 300/ 168 150 / 106
Smoke Density D
EM IS0 5659-2 = max. | R16 R1: DSmax inside not 00/ 520 300 1 428

50 kWm2 required
Smoke Density VOF4 R1 | 12007363 600 / 363 GO0 / 340 3007194
EM ISO 5653-2 (Minutes) | M-

50 KWim? R16 | 1200/363 600 / 363 00/ 340 300/ 194

Toxicity R1 | 1,270 0,9/0,24 0,9/0,24 0,75/ 0.27
EN ISO 5659-2 cite max.

50 KWim? n R16 1,810,24 1,810,24 150027

- Colored Gelcoat NUVOVERN Aqua
4 mm Composite Primer Il+ Topcoat | Gelcoat
Gelcoat 0.8 mm NUVOPOL NUVOPOL
T GELCOAT 37-03 TGP GELCOAT 37-03 TGP
Resin DITRA 2109-11 XP Resin DITRA 2109-10XP

RL: Fi bty
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o~ EUR A FRR VR R EHF’?(?T?EU - ﬂ]fﬁﬂ“ﬂﬁjﬂ (Cost-efficient fire

protection solutions including detection, suppression and control)

¢%ﬁﬁﬁﬁ§ghﬁﬂ[' Consilium ** ’F[J;V%L’;? {Ej‘p‘&%ﬁ[ﬁﬁﬂ?i faE#y Klas Nylander =
o R e %*?rf?é%@dii/['?ﬁﬁ AT 51 f“‘“%’?[‘iﬁﬁﬁf =
5 S e TR~ SO IS IR R R R
Rl (A5

(- ) SR PRV i |

1. 2004/49/EC Railway Safety Directive
2. 2008/57/EC Directive of Interoperability

Notes :

(1)96/48/EC Directive of Interoperability for High Speed Trains (replaced by
2008/57/EC)
(2)2001/16/EC Directive of Interoperability for Conventional Trains (replaced
by 2008/57/EC)
3. 2008/163/EC Directive for tunnel Operation
4. prEN 45545-1~ -7 Fire Safety Requirements
5. EN 50155 Electronic Equipment used on Rolling Stock
6. EN 50121-3-2 Electromagnetic Compatibility- Part 3-2 : Rolling Stock-
Apparatus
7. EN 50124-1 Clearances and Creepage Distances
8. EN 50125-1 Environmental Conditions for Equipment
9. EN 50126 Reliability, Availability, Maintenability and Safety (RAMS)
10. EN 50128 Software for Railway Control and protection Systems
11. prEN 50553 Running capability
12. EN 54-2, -4, -5, -7, -10, -11, -17, -22 Fire Detection and Alarm System
(Panel, Power, Heat, Smoke, Flame, Manual Call Points, Short Circuit Isolator,

Line heat Detector)
= )ﬂ i 1% (Integrated solution)
L R Rk AR R 5 SRR
WG ~ ST~ [ SR B RIS ¢ R
SO R R BRI (I 5
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q\i‘aﬂ32 -11 fE |E“ZELP’:‘“"}ZLﬁfUFEZ & A Tl
2. %XF‘[ VIR _fffE\ﬂJ%(on time) [} . JJ‘ [ti] g+ (time delay) ~ ]%@?ﬂﬁ&i
(reduced total cost) ~ i [~ 2 (simplified support) ~ & b R1¥r(easy to
i l

update) ~ I fﬁg(reliability) ~ J@iiEAE [ (reduced maintenance) ~ Y& ET (weight
reduction) ~ [ [’z i@ (reduced risk) -
AP EY PR EED i;i%:[‘ HI-FOG $1iTi="[EifE; (Combining
high-class fire safety and interior design: HI-FOG pop-out nozzles)
+ RIS [ Marioff 2 F' f/ﬁlif#‘é?ﬁl}ﬁfﬂﬂﬂﬁfﬁ' Petteri Valkohaapa;r?ﬁ
E:% FIHEFTAIRE fif- P Ty gk HI-FOG - I%ﬁ?:@%&ﬁ/\ﬁ A
IR RS S 2 2 R B PR R
AT B R S (A ) (S R R
'f R f]fé@
() ﬁljf Il%jﬂ Maelardalen 2% 2010 = ff]#7 F' I #44 ’PII“ ==

1. fi B F&VEl (carried fire load on-board) ?Jﬁ@ ST
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(1)) 2l s B mes(Stockholm) B8 R 7] » & b g T IS5 Sk 4.2 0T
- 82% b % ﬂ%i” S .ji\yp)?ﬁp R S T
- 28%T % E Jﬁ% £ BB R ] s (pressurized can)

(2)%f— p=HL 1200 P E“éﬁ J/%@T[JEIPJF PR T 4183 T VA
i (combustible material) » =%~ 85GJ °

(3)7+¥ 50% #E9t FELEl

2. = NETHHNFIESFIH G

()5HE} 1070 2 (722 2010 # Py [l IHERPRLD B 5
- 1970 & (iR L (8 T 3 5T SR £ (Flashover)
- 2010 & [ HifFRTF &%@ﬁ;@ 1 P[RR [P flashover)

(¥ 2% HURL 1970 # (SRFF k] QIR () F)
% > JIRL 2010 £ (OIS [ E >8R E T”Fl{l’fegfh

() = TP 5 (Pop-out spray head system)

1. @Eﬁ
(1)‘[9{‘@%5@[] 'l Zf(rapid suppression of the fire)
(2)F | IVl [V F B
(3)5k = & ﬁfueﬁﬁﬁﬁi&ﬁh(system activation)
OFs R
(5= IEE% Hppksgsl Tt [ (risk of vandalism)

2. JLTOIE e (HI-FOG)
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Activation position Pre-activation position Stand-by position

[l 3.2-12 HI-FOG 91 i i<t

48



33 B1= “HAPIK
331 FT =/ @%J/ ﬁ%ﬁﬂfﬂv:& 4 (Seating design, comfort and
safety) - H1 7| 6 ﬁdrpﬁﬁ]“ﬁ N FLH‘E]%U Y
~ LSRRI :,g:{tf-’iflgrbﬂ?ﬁ'ﬁu BEEE A4S (Towards comfortable train
seats for diverse users and activities)
¢%@@%w3wsmmﬁﬁ@%%§ﬁ*anmmemmwﬁ%wma
IV FEHE#ASE Liesbeth Groenesteijn H [l iy » 1) ™1 &) ==l 4 Ve il
R Y PR, -
) Vi‘%%ﬁ?ﬂﬁ
1. Hefisest é“f&jﬁl* [/FTJI*
(L) 0 R T S A BRI
(2)@%i ﬁﬁ“l?qf%pﬁﬁ%ﬂ%[i 4594 5% SNCF Eﬁ%‘ﬁ‘ ’“—M—*ﬁi ﬁ
7 SRR ET R - I 0 1B PR L
il HE TJ B FF
%3&19&F@%§§ﬁWﬁg4@iV%W

Correlation bewteen
Seat comfort and
Example of global comfort

SEATS perception
TGV 1 0,78
TGV 2 0,83

Urban train 1 0.73

Urban train 2 0,81

(3) FRLAVETERE [l < BER ~ B~ TRE - B AR ~ Bl -
QUM
z%ﬁ§%ﬂﬁ@ﬁ%ﬁ
(1)L % 731t |4 (postural comfort)
(Z)EI*JE;% “3f [ (dynamic comfort)
@)L Z R I i (2RI = A
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L—iﬂ?{g'% °
(YT (I ) 5 2 W RS 7 o IR 9 f a1
e EEE R

&) Z %ﬁ?iﬁéﬁw %J%%‘I?(Corresponding postures to activities)jF' 4t

LAy ffer - 3% 8 LSRR 4702 BRI R )

Reading 8 7 7 7

Staring/sleeping 6 8 6.5 3

Talking 6.3 8 ha T
Working on laptop 7

UHASEAE]

Main activities, corresponding postures and average comfort scores

i 3.3-1 LSS

2. Hep T
(1)@Fﬁé1%ﬁ(headrest deagn)ﬁﬂ‘fﬁﬁf[@%(neck support)a:fcl% ﬁ:ﬁ LR R
Pk o TS AT (adjustability)) ) P F
()% H = B F&j@ﬁ: AT fJfg(back rest) |4 ; p’%"éﬁi&%ﬁ"’]@
NE LR
OIS IR s T L L RN CLd il NG & e
(4) il 8 (lumbar support) P e {5 (1 g1 et - 2N e (N
‘*ﬁgﬁiﬁb;’“ffgfﬁ]@ﬂ ﬁﬁ%}gﬁﬂ o
() BRIl i PRI | Pl ST B S s
(G)Eﬁ}@(armrest)J/ ] @E‘?ﬁ@ EE @E?F'[J@ﬂ 7o
IR R KT B - BB R Rk (Developing a
crashworthy seating system using advanced finite element analysis)
e e e e L
R (T SUERAIEERS 4 o o RERTR R AP FoS ® ] [R5 Shod Ar(FEA) e 4 i
AR o e MIRA T ] 9T Rf Peter Snape = 5
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() AR
L A fact 7R Compin A~ 2 Tl S65 BRI (™A AR 5 FUEEHIEEHIAIM
HB MIRA 22l HyGe i) [ fff ( HyGe Reverse Accelerator
Facility) » Jil 7 3= F R ] > I fif 47 ¥t (injury potential) b= sy JEp 1
(structural integrity) -
2. %ISR AT RSP 1 RIS - 5V FEZ (Phase 1 testing) |
iRl > 91~ R (Phase 2 testing)iE . + 5k = T -

Velvet Cushion Cover
Leather Cushion Cover
Seatback Angle
13°115°117°

Width 420mm/450mm/500mm

Amrests

Meal Tray No Armrests

No Meal Tray

Reclining
Non Reclining

Magazine Holder
No Magazine s
Holderg Aisle Pedestal
Centre Pedestal
Wall Cantilever

Floor Cantilever

Pitch = 750-900mm
Footrest 850mm
No Footrest

ﬁ;%ﬂ 3.3-2 Compin S65 " fa A AR
(=) P[4 (Crashworthiness standards)

1.2011 F 3 F| & VEYERE 44 ¢ GM/RT2100 issue 4 (RSSB/TSI) ©

2. GM/RT2100 issue 4 7| * & #rl f%?j’ﬁzﬁﬁﬂ(injury criteria) == FL,?RE“T{E‘
(tolerance levels) » == [I'] 3V~ AV/ST9001(RSSB) -

3. LSRR @) I ] (survival space)

4, Ef“gﬁ'@%frﬁ’gﬁé%structural failure) & =+ i E=component detachment) ./ 5

5. GM/RT2100 issue 4 [ﬁjﬁﬂjgﬁ Kl

(1)EN 15227 Structural Crashworthiness
(2)EN 12663 Static Load cases

(E)H’nﬁ%
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1. TH;? TR

2. p? - ﬁc’ﬁ@w oY R

- LSRR i e T

L SR R A

3. 3 W VAR V3 (simulation iterations) » i fHITERS ~ FIEI W 4 i
-
4. Fh- PPN R (T AR 5
5. ARERRAL E I RANEE D AT R VTR
6. i W#ﬁﬁﬁ@fﬁiw“NJ\ﬁfﬁ@ﬁ“o
F< 3.3-2 FEM U= 0] [’% S I}J*"“ i 3
6.6.1 Injury Criteria Orig Ph1 Ph1 Ph2 Ph2
Pred Pred Test Pred Test
(a) HIC (18ms) 500 400 929
(b) Max Head Acceleration 80g 64g 95.1g 66.9g
(3ms)
(d) Neck Bending Moment 57Nm 45 6Nm
Extension
(e) Femur Peak Compressive | 4000N | 3200N 6430N | 5440N 5746N 4412N 4404N
Load (LH) (LH) (RH) (RH) (LH)
(f) Sliding Knee 12mm 9.6mm 16.5mm
Displacement
(g) Tibial Index 0.75 0.6 1.35 0.63 0.67 0.65 0.74

—_— -

W Very good correlation for HIC, femur loads and Tibial index

B The improvements made from the original concept through phase 1 and phase 2 optimisation
processes were validated by the physical testing.

DAL Y- REE BBV R (The development of the first

electrically powered operator seat for public transport)

YT:’EVJ{ HifiRa i [ Savas e f@ 2t Fil i Frans-josef van Seumeren i - [+

~ s

J1 ;I\I:[I:;/, f[

SRR AR R -

()

(2009)—béta 0.1 #](2010)—béta 0.2 F|(2011) ik 75

(T ) #dE=5% (operation control)
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193 W (2006)— 'FL F'Jf&kgilﬁ(zom)—mlfa 0.1 %




1. %I%‘u?ﬂﬁij(electncally by memory) : ZEil E‘miv[’{a‘[

2. q%.jﬂii i lgi‘}gL(electrlcally by GUI)

3. GUI :ZHI(GUI menu) © BEHLTIFY ~ A4\“@,[,jtﬂLrHJ(Ethernet control) ~ 57 9} 6L
}ZLﬁf[J(mfrared control) ~ f/E,Lﬁ - BEY j?&[%s(multlple screen images)

4. FFéEay * EJF[ [ (manually override by button box)

5. F ¢ i'f= 1% (future capabilities) : ™ g

HF RFID Reader for |

Auto Position
Memory Recall ID
iPhone
Android Web Management
Interface
PC Control System | Bluetooth
Interface Control
\
TCP/IP ‘ WiFi
CANBUS Intarfacs Network Interface Network Interface
\ / \ / \ J

[jil 3.3-3 e i kAt SRR - 1%
" fﬁ;ﬁﬁ sl s R S0F 3RV E RS £ (Comfort, FST, durability
and cost benefit lifecycle costs)
=[B! Rogers r[JfE“ AR Kenneth Kozicki E%EM% ﬁ[i%ﬁbé%ﬁ
E‘ﬂt*lﬁl VERME TS0 ’i’\"'bﬂh?’\"'ﬁa;[/ﬁ'ﬁréi PAESE ] - Ta o
PRI R LR -
(=) B ER R ol

’“lll

ﬁvﬁ]iﬁ R iR RS A 6 V_tffffar%drgaj: B R I

Product Lifecycle Costs Flame, Smoke, Toxicity Standards

Durability Comfort

334 HHEFHERIK
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() Pl

1. Rk lfﬁ?lﬁjf‘”%ﬁjjﬁaé ’l@ﬁ’?ﬁ" | FST 1% > A Flame(‘}‘%ﬁ) + Smoke(*%!

) ~ Toxicity(F 32 5) - JEUFEJF&#F ([P FE e RS ) F I
FlLE @(underground) . ﬁ, ERRE (high speed) » sp[EUEERE (commuter) =78
ﬁeﬁfﬁiﬁgﬂ’i? ﬁf,fﬂ{ PR LT3R F R S i e Faes Elfiﬁ%’ﬁ
RIS o PSR 7 B R O

. SBBETI H AR 5 FRRI S FST 19 AR s g 453 4570 L T
@j’ﬁ%;ﬁﬁ%@ﬁﬁwwp;ﬁmu Cat. la (BS 6853)fyiX @i MIF1 (NFF
16-101)%

3. Rogers ** pJ’Pﬂ-’g@ Eﬁfﬁ/’iﬁiﬁ(silicone) i’ ﬁ“ﬁ FST f&¥6s » ™ s [hE

(1) %f(seat cushions) : 1% = 5 7] (upholstery) ~ J@f(foam)
(Z)idf;’ﬁfa'%‘l%ﬁﬁ%ﬁﬂs[(gaskets) * 147 (rubber) ~ F1[4454% (elastomer)
(3)1*5#?,%?%#% (flooring constructions)

(@RGP (=5 20 e =t

~ ISEAT : @%@%Eﬁﬁ%ﬁwm (ISEAT: research and development of

integrated components for railway seats)

RIS AU E 7 Almadesign t FIFFFFASE Jose Rui Carvalho Mendes

il
Marcelino /77 JFTJ;% B A B 2 IS I PR ISEAT B U P
F’—‘[gfmﬁ};ﬁ
() =
1. ISEAT i FRE’\ 2009 # 9 F| - 5 2% TR f /i RS

%ﬂﬁ%ﬁmé?ﬁmmﬁ%@fﬁkmwﬁ = R
B[~ G U e -

2. EEI= %,[E&E (R ! J; T T ST HIER

(1)Amorim Cork Composites : {4 (cork)
(2)Caetano Components : % =485 Hi iSRS F‘
(3)Couro Azul : IE:_rﬁﬁ?J‘j ¥ U W' (leather)

(4)INEGI : ?Eﬁﬁﬂ%‘?ﬁﬂ%
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(5)Almadesign : ~ i/l%?r
(6)ALSTOM : % Fa=ey] ) I”?Sﬁi;‘;ﬁ?sd
(NIBBLE : 5" ~ A il
(8)CIN : ﬁs‘j? . ﬁ?ﬂf?ﬂ%j

(Z) s
© brand stamp © folding headrests + reading light
0 LCD entertainment @ seat nu
/ /
/ / © controls // //

@® functiona

O backrest

@ handle 4
Pl il

© seat + armrests

O flexible neon wire

© sockets + USB + audio S (5}
® cup

O central console
(7

[_:‘,%:ﬁ[ 3.3-5 ISEAT &G 4

RN O “E‘E&a‘lﬁj VRGE MR f‘*%}‘af (Enhanced design of modular
seating for passenger safety and comfort)

+ RY[E P HE  Infotech Enterprises F‘J %‘IﬁFFJ;'/ Rama Krishna
Gudipati /7 af{ i i 5L A ARSI PORGT S FFIE  EREE I b AR
[P AR R IR e 2R el Vb = S
() FRHEal EE

ﬁﬁﬁ (comfort) @ B hgitﬁﬁf@ﬁ](freedom from pain)

(1) t *%&Ff[ (thigh portion) | ﬁgf‘ﬁf@%% FLHE5~(shaping of seat base)

2)7r T JﬁTQ ﬁ“‘ - Ef(air/cushion at lower back rest)

@ﬂ%ﬁgﬁ@yJi’Edwﬁﬁgﬁ |

(A » e Ey =~ AAGE 2E PR VL] FRS (independent hand rest) > A o<

= bgﬁ[%go
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(5)%‘]]5'% [ rl%‘;’Aﬁ:(adjustable foot rest)
&= *(safety)
(DBt =" %‘EU%? 7f*f“»(robust and flexible seat belt)
2 F‘j@ﬁ% (e gﬁ?“ [ b4 [E7 K (adjustable half round case with
head cushion)
©)k J%%W@?Eﬁ%@;’/f' BS(built-in ear phones fixed to the head rest)
(7)) PrfEpyPRHEE(challenges)
Eﬁéﬁﬁ A ”'Fk[ﬁ} gle(retain seating capacity as it is)
Pl (free from maintenance)
ELE?E@}F"‘L(easy to retrofit)
[Z%5Y 2 (low cost)
T (FRvE Biﬁfﬂ(llmltlng the number of parts)
1;[[ B F,Z,ﬁ < (long life)
T % (interchangeability)

@N@S"‘PWE\’P

ﬁﬁ B [AE1 ¥ (adherence to international standards)
(=) r%?fﬂﬂﬁjﬂ(constraints)
1. F Ny ZfE] (limited space)
2 *EJBELE[W\ | N5 (limited size)
3. [4F (fire proof)
4. VI EE (reduced weight)
5. g‘@[ @F%?Zﬂ/ ?J (= (limited flexibility for vertical adjustment)
6. E,ﬁl‘fﬁg@ (high reliability)
-

. [ZAEfZHE (low maintenance)

(P) BhEl = = 1l Ed f“l%ﬁ 1/ %45 (enhanced design for comfort and safety)
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Half round Head Case Light Screen

Head Rest with

- Neck Support with Cushion
Cushion (Adjustable)

Part 2- Back Rest (Adjustable)
Built in Ear Phone

Part 1- Back Rest (Fixed)
Independent

Hand Rest Air/ Cushion Pillow

Seat Belt with Cushion Seat Base

Adjustable Foot Rest

[f13.3-6 (™ = R VAR A A T

332 hr= @ ﬁl?ﬁ VA EZEE B % (Intuitive lighting and accessibility) -
SBPTIR R PIR
- ~¥r— [ LED B[+ [‘Ji}iﬁﬁﬁfj B 4 3 V"] (The application of
new-generation LED technology in interior lighting solutions)

R R 14 B LPA- Excil Electronics > fJ £ 5= AR John Hesketh =
o0 “VFJ LED ¥4 o ! Fﬁﬁ%ﬂ[llp ek | E*F <(energy saving) - fé H' l@ (high
reliability) ~ {X&H 5% 4 (low lifecycle cost)qﬁlip 13V EGR ﬂ(fluorescent)ﬁ%;
P o
(— ) LED E[#5#!(LED Technology Overview)

1. LED {3 = [ [ilfi(solid state) " PN 7# ; (PN junction)%ﬁﬁ

2.LED i2 % ﬁbﬁ%’%ﬂ A (fragile fllament)ﬁ&%nﬁﬂf’v’?tﬁlﬁ‘ﬁ@(gas discharge) . &
. LED S #=ghlilig .V EﬁJEﬁJﬁE'

Fh,[aﬂt?ﬂﬁg@ PN ; %E\ﬂj » R EL = (photons)

i O '] 7 50 1 3 ¢t (phosphor - coating) 44 ﬁﬂ HE SR €3 (color
temperature)

. AP (VR gl 34 35 (luminous efficacy) 7 i 4 A= 355U V14T

. LED [‘i'é %": =" ;ﬁﬁ

ooa W

»

11{

~
‘_
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8. RLERY Iy 0 LED “7
(1)}?{72?{3 *‘“ﬁ‘ﬂ(correctly thermally managed)
- EVEI AL (junction) E 355 Ti(route away)
(Z)ﬁﬁr i @E{*J(correctly driven electrically)
- F | T3 &l quvﬁ(constant current)
- FIE R IR N FREER (driver)
- FREH ﬂ“ﬁk% LED skt 2 (harsh surges)==[eigch 53 (transients) s 4%
9. Fiffl LED fjt! il Pl (lumens)f=fEg s fi Mok o 2 F'ﬁf% YL

(=) LED "1

[ 3.3-7 LED " | FI(% [ : SNCF-AGC 5 [l * [fiir1955)
(=) ¥ [t LED(New Generation LED)

()Fr- {¢ LED 7.V il LED(Chip LED)
Q1T 25 > BTy E t[ﬁ FEEIL
(3)FIIE g] ol ot LED B[ » (FIFe] o] £ o N )
(AYF IR PRI e | o
(5) ik~ LK B (luminaire) | 1[i' F{JH | & LED » i i fF 1 [RifHe =g
(6)7"% 1200mm V5L I+ A7) * 300 f:d i LED

2. il LED(Chip LED)=*fs |+ LED(Power LED).V =1
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Visual aspect

Luminous efficacy
{warm white)

Lumen Maintenance
(to 70% light output)

CRI

Cooling system

Current

Visual aspect

Application

Glass

85lm/wW

100,000 hours

=80

Requires aluminium thermal
substrate

Upto 1A

Spotting visible

Localised application (spot light,
step light, reading light...)
General ighting systems which
solely rely on indirect illumination
High Lumen Maintenance

Polycarbonate
[ 3.3-8 Chip LED % Power LED . 9t #IF=ik
3. il LED(Chip LED)%fs s LED(Power LED)}% %71 % % # i<

59

%< 3.3-3 Chip LED =2 Power LED [V F=4if

1000Im/W
=60,000 hours

=80

Requires standard FR4 PCB

Up to 160mA

Mot visible when a high number of
devices are utilised

Direct lighting when a large
surface area with unconventional
shape or dimensions has to be
illuminated with good uniformity
Chip LED Lumen/£ ratio is also
more competitive than Power LEDs

N

Long Life |

103 nol co

Long Ufe Rell

does not cost

Power LED

Chip LED



(135755 (illumination levels)
(2)15 =% (uniformity)
()™ = < (serV|ce life)
(AREES PR
Gy HE
(%) st + LED ety & i
L g
2. (e A
3. AN A
4. (SR VRPIRET > S I RO T 9 S
5. F [ BER T
6. WA
T BEERELY 24 CPRRIF Y R TR VISR (24-hour lighting scheme
for train drivers: effects of light on alertness)
R AR “#[[Troyj Rensselaer Polytechnic Institute ./ EF{ IFWUH
‘& (Lighting Research Center)%“ﬁ_ Fd[f] Levent Sahin = & » /i %’F A& VgAY
PRI PRt o BRI PRI i%”fy@f@l B TR FE RS > PR
“'Srﬁ‘xﬂffﬁi*“ R Tdt"ﬁ‘ﬁlq%ﬁ? HEITE fel ]
(- ) L 1(goals)
b E RLEEE R VR R ) ;qu_lﬁ’?‘}':hﬁ‘?}uﬁg@,l’gl\[ﬂ IV — o 42}
=1 glmuﬁ R0 B =AY ka[gu%pf ESINLSE = E J[:g%‘#ﬁp i
I AR I B R R
=) W‘a‘ﬂjﬁ(beneﬁts)

&G R

T (S F Eliﬁ'ﬂ/ . ?Eé%ﬁ?&ﬁ@g@ﬁgf
RS S 5 5 P 75 L R
HH B RMARE R O T e

S 1 s b BB L

S A
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6. WA T IR [ EE P g B REY MR A
(=) 4 ET(Nature)

1. Circadian System (Circadian : around a day)

(1) Circadian @Eﬂj[’%jﬁfﬁ\%’%@ 24 ’J*E\ﬂj’jgl fid I & Pl | A E(biological daily
rhythms) > 91 : Egl@f’ﬁ%t(sleeplwake cycle) ~ [ & 3¢ §J £ (hormone
production) - Jﬁ%iﬂ (body temperature) ~ -~ f (heart rate) ~ " Ex(blood
pressure) ~ Bl N Ef(gene expression) =

(2) 025 (P91 1 530 P18 SBUL AL 0 50 10T B Lt 0 2l o
(desynchronized)i&% - [[I*% [f~ Circadian l$gﬁ%}ﬁ[ﬂ LFJ’#F&%%

2. Circadian fﬂjéﬁﬁﬂ} 2R R -

Ty RS 0 R RN SHETE | (alertness) I ik B4

W Tk Eﬁ =Y ’gh, T =< = (long wavelength)(77 ) == 4 3% =< (short
wavelength) (f) 45 A 11 E*‘%itf{?’ﬁ%f
2. =Y "W’L’WE\[ = ;JH«]_$ ?Ai_&FEI ﬁjzl T~ = (R _517LF [H %ﬁu e
(K3
(1) e

1. (A EN13272 : 2001 “Railway Applications- Electrical lighting for
rolling stock in public transport systems” - %E&L‘Eﬁ%’ﬁjﬂ%ﬁ i Eﬁﬂﬂ?&@é ity
=Pt 75 lux

2. +’ﬁj CUL ISR - L = D 150 lux (EN 2002) -

3. IJJEE) 36W-T8 i A i B ELELAT [ENRIN S 531 FRLET 0 e
T E9E 384 lux > =1 5w/ AR R E1. ) Circadian =75k
S Y N = I g SRS U R T ;E’,:E{E*‘j* (Accessible boarding for
everyone: system overview, customer and operator needs)
PSP o 4 0 JORE #6467 R o
ﬁjﬂ o [NIF=» ] ?%E'ﬁﬁ AT PR 5 = Nﬁl Y —> iiifliljﬁ W& o BRI
i@pl{;’%\lf‘jﬂjﬂm’g%mﬁ | A 2 (Vienna University of Technology) & ! %+% Dr
Bernhard Rueger [MSrae=eii [l 1 fi' W IHF4CR A5 N 5 IEJ iR S
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bﬁ'l}el PN F' IERFSHRYE -
(~ ) WP -2 SR 57~ i ] (EU Project : Public Transportation-

Accessibility for All)F 42 ﬁ&‘&gjﬁﬂﬁﬁi'ﬁﬁzmjﬁ&% LN GRIE

“ﬁﬁgﬁ}V*@%ﬁ%W

R a:f\f[m R IR AR
“ORIe TR S T [ (people with reduced mobility) fil ™|

3. Fa
(%) =EI7 ifi7 (People with Reduced Mobility ; PRMs)
1. E’yﬁg(’,ﬁ%}w)ﬁjﬁﬂ(Physical(sensory) Impaired)
(LY
QT
(3)BfEn iy B |4
2. ¥ 57 {1 (Travel Impairments)
(= 2% (luggage) ~ %' bd Fi (perambulator) ~ JBFI ¥ * (non locals)= T3

lﬂﬁFT f{1# (Life Cycle Impairments)
5331’ i (children) ~ Z¥!(pregnant women) ~ F < ¥ (elderly people)

ZARNN

4. .05 EbRy 5 AR 0 (people with learning disabilities)

(5) PHREHE S W
1. E'lﬂifﬁg‘,%%ﬁﬁ'ﬁ%ﬁﬁ
(1) HHi [~ (Difficulties when boarding)
[0 8 B VARSI o ARl Bl > o) B PO
-Catl: TTF,I, o EHiEy - [ (level boarding or one step)
-Cat2: F,'Jg%ﬁl&fgd/[l ICE ~ TGV =~
- Cat 3 : ' B[ HiA EJ'F’ ‘,fﬂq@ 55cm(typical passenger coach, 55cm

platform)
-Cat 4 (17 [ IEERE Y HEH [’I;EEJ'F"[(old passenger coach with steep

entrance, low platform)
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Difficulties when accessing the train due to distance platform and first

step (boagds ight) based ccess-catego b luggage
_, loo —
£ gy
E B0%
F 7o
£ 6%
E]
e oo W severe difficulties
5 40%
g 30% difficulties
g 20% urere difficltios
z 10% o no difficulties
P oo |
- = 4 (4] = = (] M =t i ('] [1s] =+
E = = L] ] ] ] ] ] = = = =
E L4 L4 = ! = = = = b b b s
=4

upto 39 40-59 60 and ower

Haw great were your difficulties when aceessing the train due to the boarding-height?

339 IRipBs

(2 +H IEﬁ ﬁT ~ Eif#=i(Personal assistance required when boarding)

Ratio of Railway Passengers requiring assistance with accessing
the train based on access-category and age

1009
=
= 95%
2
& 90%
o
@ BS%
g
9
= 80% m Yes
2
= 7% WMo
]
- T0%
s 2% 2|9 % 2.8 3 292
] =] =] =] 2 (=] a =] =] =] s [=] a
= =+ = =+ b= =+ = < =
£ = s = £ = s =
2 ~ o ™
=1 Q o Q
@ r=] @ r=]
Catl Cat2 Cat3 Cat4
access-category

Did you require personal assistance with accessing the train?

Cat 1: Level Boarding, one stair step max_ Cat 3: Access with RIC wagons 3 stairs from platform)
Cat 2: Access with two stairs Cat 4: Old-type vehicle (3-4 stairs from platform)

[ 3:3-10 iy~ hesidh
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& A F%%E’E#i Fﬁﬁuﬁ?@ﬁ I%. (Design and Technology Forum Program)

Day 1
Tuesday 15th November

Railcar interior design: concept, perception and continuity
Moderator - Michael Thomson, Consultant Director, Tangerine, UK

10:30 - Customers in the spotlight

Dr Mark van Hagen, principle consultant, Netherlands Railways, Netherlands

The presentation will examine customer needs, including pleasant travel experience, must/lust,
pyramid of needs, Needscope — customer types, reversible theory. It will also cover customer
design in practice: interior and exterior; and customer and realisation: refurbishment of the
DDZ double-decker train.

10:50 - Interior design from the traveller's perspective

Saco Heijboer, programme manager, NedTrain, Netherlands

This presentation will look at how to design a train from the traveller's perspective and what the
result looks like: a sneak preview.

11:10 - Accessibility of PRM as a source of innovation

Robert Dumortier, product development manager, SNCF, France

The presentation will explain how to analyses today's components, detect the axes of
improvement and use accessibility of PRM as a source of innovation, with examples of SNCF's
innovations.

11:30 - The Next-Generation Equipment Committee: a unique approach to railcar
specification standardization mandated by the US Congress

Michael Weinman, managing director, PTSI Transportation, USA

In 2008 the Amtrak authorization act, known as the Passenger Rail Investment and
Improvement Act, mandated that standard specifications be developed for any future federally
funded intercity passenger railcars. A committee of Amtrak, state agencies and the car
manufacture and design industry was developed and has completed four new-generation
specifications that must be used by any agency wishing to acquire new vehicles if they are to
use federal funds, and may be followed by any manufacturer, with no proprietary restrictions.
The presentation will summarize this new methodology and the experience of having served
on this Next-Generation Equipment Committee.

11:50 - Business connections: designing rail experiences for the business traveller

Son Tran, Head of Rail, Priestmangoode, UK

There is a growing need for continuity and connectivity for business travellers. Paul Priestman
will illustrate the future possibilities for providing seamless journeys from departure to arrival
with comfortable and fully functioning work spaces in transit.

12:10 - Rolling stock refurbishment design: creating tangible passenger benefits

James Alton, senior industrial designer, Interfleet Technology, UK

Within the context of tight financial constraints and looming compliance to TSI-PRM
regulations, optimisation of fleet refurbishment scope and maximization of real and perceived
passenger benefits will be of key importance in meeting future passenger aspirations. The
presentation will provide an overview of Interfleet Technology’'s Industrial Design team’s
approach to maximize the impact of refurbishment programmes, to create a tailored and
carefully managed set of design options, aligned with accurate fleet refurbishment cost models
to agree and deliver the required levels of physical transformation, brand alignment and
tangible passenger benefits.

12:30 - Floating floor: easy and cost effective

Dr Goran Solenicki, head of new technology development department, TZV Gredelj,
Croatia

How to easily prevent vibrations spreading throughout the passenger space in railway vehicles
is still a major problem for railway vehicle designers. For this purpose TZV Gredelj developed
the Aluminum Floating Floor Profile, which can damp and isolate all vibrations induced in
railcars. The patented profile is very flexible to all frame designs and can be easily assembled
to the vehicle. By using the Aluminum Floating Floor Profile, vehicle designers can achieve a
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more comfortable ride for passengers. The profiles can equally be used in new and
refurbishment projects.

High-speed design and future travel
Moderator - Michael Thomson, Consultant Director, Tangerine, UK

14:00 - Panel Discussion - Next Generation Trains

Joachim Winter, project manager, Institute of Vehicle Concepts of Deutschen Zentrums
far Luft- und Raumfahrt (DLR), Germany

Sigfried Loose, sub-project manager acoustics, DLR, Germany

Gerhard Kopp, work-package manager light weight interior, DLR, Germany

Julia Strer, work package passenger flow, DLR, Germany

This presentation will first of all discuss highlights on the German Aerospace Center’s
(Deutsches Zentrum fir Luft- und Raumfahrt) ‘Next Generation Train’ and a study into a
possible double deck train with a maximum speed of 400km/h offering 50% specific energy
saving. The presentation will then be followed by a panel discussion.

14:50 - The hopes, failures and challenges of US high-speed rail: the customer's
perspective

Dr Richard Rudolph, chair, Rail Users' Network, USA

After the New York Central operated a jet-propelled but otherwise standard DMU at 183mph in
1966, other nations have topped 220mph in commercial passenger service — but that US
record still stands. Except for the Northeast Corridor, no US route is even proposed to exceed
110mph, and only one true high-speed railway is under active design. Despite the Obama
administration's sympathetic words towards high-speed rail, the likelihood of our grandchildren
riding such trains is low. This address will cover the disappointments, controversy and what is
truly needed to make US intercity passenger service attractive.

15:10 - Australian high-speed vehicle (A-HSV) concept

Mark Loughnan, principal, Hassell Ltd, Australia

Design studio Hassell developed a conceptual design for an Australian high-speed vehicle
(A-HSV) in response to national debates on environmental, economical and social issues.
Inspired by the iconic Australian 1960s HK Monaro motorcar, Hassell has designed the A-HSV
to be responsive to the Australian context. The A-HSV presents alternative low-carbon
transportation for future travel between the Australian capital and regional cities. The
double-decker train would offer the choice of open-plan commuter seating or private berths for
business or luxury travel. A dining/lounge bar and convenience store would be integrated,
allowing commuters to dine or shop before arrival at their destination.

15:30 - Why is providing catering important in rail car design

Roger Williams, president, International Rail Catering Group (IRCG), UK

This presentation will discuss what the value is and how catering helps attract and retain
customers - Something that designers just seem to avoid or conveniently forget and then
TOC's have to try to find a way to include as an afterthought. This is particularly relevant to
IRCG (International Rail Catering Group) which is trying to promote good design of future
rolling stock to include catering capability.

Mass-transit railcar design

Moderator - Michael Thomson, Consultant Director, Tangerine, UK

15:50 - Multicultural design through 2010

Stephane Pottier, design director, MBD Design, France

MBD Design will talk about its multicultural experiences throughout year 2010, ranging from
wide-gage metros for Mumbai, Rio de Janeiro and China, double-decker tramways in Hong
Kong or France, high-speed metros in Paris, etc...

16:10 - Designing new rail cars adaptable to change over the next 50 years

Ben Holland, rolling stock manager, San Francisco BART, USA

Hear about BART's Beta Car strategy to meet changing demands and opportunities over the
next five decades, as passenger volumes, customer requirements and technology evolve in
new directions that can't be fully anticipated today.

16:30 - BMW Group DesignworksUSA's key insights from BART’s fleet of the future
design programme

Adrian Corry, senior consultant, Public Transportation, BMW Group DesignworksUSA,
USA
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Adrian will discuss the tools and process his team uses to develop key insights that create the
functional and emotional framework for designing premium customer experiences aimed at
increasing ridership and revenue for service providers.

Day 2
Wednesday 16th November

Materials and composites - Weight reduction and efficiency
Moderator - Richard Horn, rail market manager, Advanced Composites Group, UK

10:30 - Advanced lightweight composite materials for railway interiors

Dr Richard Horn, rail market manager, Advanced Composites Group, UK

The presentation will discuss the makeup of a composite structure and the different types that
are suitable for railway interiors. The focus will be on advanced lightweight materials and the
advantages they offer in terms of weight reduction and greater efficiency. Safety features,
including fire and impact performance, will be discussed, as will cost, design flexibility,
passenger comfort and rapid construction. A case study will be presented to highlight the
successful manufacture by Ipeco Composites of lightweight standbacks for Bombardier
Transportation UK; the benefits associated with this application will be reviewed.

10:50 - The case for lightweight in rail applications

Philipp Angst, product manager Core Materials, Airex AG, Switzerland

The presentation will cover background and drivers for lightweight in rail applications; suitable
composite technologies for lightweight constructions in rail; requirements and properties of
lightweight solutions; fire, smoke, Toxicity requirements and solutions; applications examples
and success stories; and the outlook for the future.

11:10 - Lightweight flame-retardant thermoset composites compounds with low smoke
generation

Waldomiro Moreira, ABMACO Member - Associacdo Brasileira dos Materiais
Compositos, , Brazil

Terrestrial public mass transportation walks hand in hand with its regular airline counterparts,
meaning that engineers, architects and other experts must meet the tough challenge to
develop, produce and deliver parts that are strong, lightweight, durable, sustainable, ready for
reverse logistic, recycling even re-use and, most of all, meet or even surpass stringent
European, American and Asian standards related to confined mass transportation places rules.
The aim of this paper is to show a very updated thermoset compounds technology based on
resins and additives that meet or even surpass the ASTM E-162 Standard Test Method for
Surface Flammability of Materials Using a Radiant Heat Energy Source, the ASTM E-660
Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials,
and Boeing Specification Support Standard BSS 7239-1988 Test Method for Toxic Gas
Generation by Materials on Combustion.

11:30 - Improved transit vehicle construction and operational cost reductions through
lightweight, firesafe, moisture-resistant phenolic composite panels

Ryan Kober, sales manager, Milwaukee Composites Inc, USA

Over the past 14 years over 5,000 global transit vehicles have realized major construction and
operational savings through the use of advanced phenolic composite sandwich panels applied
specifically as sub-floor panels. Advanced phenolic composite panels have been proved to
greatly reduce vehicle weight, immediately improve fire safety and provide moisture resistance.
A recent project provided a 363kg weight reduction per railcar along with 16 fewer hours of
labour required for complete sub-floor installation. Operational energy savings from the
363kg/car weight reduction will yield a USD$4.7 million saving over 30 years of service for 600
railcars based on recent North American energy prices.

11:50 - Sandwich panels in railway interiors applications

Gunnar Ziwes, manager Sales, Euro-Composites, Luxembourg

Sandwich panels can not only be used to replace heavy wooden flooring and SMC side walls,
but can also replace heavy wooden seat backs and heavy stainless steel galley interiors.
Furthermore, lightweight aluminum panels for flooring can be enhanced by using Nomex
honeycomb to achieve better acoustic and thermal insulation while preserving superior
mechanical properties.

12:10 - Aluminum rail interiors: superforming your design!
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Samuel Jeffreys, sales engineer, Superform, UK

The presentation will cover compliance with EN45545; reducing weight; maximizing interior
space; enhancing interior styling; minimizing supply, assembly and fitting costs. The audience
will learn how to get the maximum benefits through the use of the Superform process for
aluminum interior components across the complete lifecycle of their trains. This will be a
presentation of innovations and the possibilities that can be achieved.

12:30 - Innovative, very light and strong, composite interior parts

Willem Bottger, director business development, NPSP Composieten BV , Netherlands
This presentation will discuss a number of developments of products based on their (bio based)
fibre reinforced composite sandwich material. Due to use of this innovative material a weight
reduction of 10 -50 % can be reached. This results in a lower use of energy and lower exhaust
of CO2.

Fire protection, regulations, standards and passive safety
Moderator - Richard Horn, rail market manager, Advanced Composites Group, UK

14:00 - Insight into the latest developments of fire safety regulations and TSlIs

Bass Leermakers, project officer - Interoperability - TSI sector, European Railway
Agency, France

The European framework for rolling stock authorization has recently made a major step
forward with the entrance into force of a complete set of TSls related to the conventional rail
system. This presentation will give an insight into the latest developments and will provide a
preview of future activities in this field. There will be a focus on fire safety requirements.

14:20 - Fire protection: blessing or curse? How compensation helps solve problems
Michael Klinger, consultant, IFAB, Germany

The presentation will show what compensation in fire protection means; what measures can
be taken and how they can be realized; what is the basis for implementing fire protection
measures (fire risk analysis, standards, etc.); and what benefits can be achieved by using
compensation measures.

14:40 - TS 45 545: does new standard mean new materials?

Franck Poutch, director, CREPIM, France

New changes are ongoing in the railway industry, due to the new Interoperability of the
Trans-European High-Speed Rail System Directive, which aims to standardise the regulation
in order to guarantee the same level of security whatever the location in the EU. These new
trends imply key changes in the material development approaches that involve product with a
low Kinetic of degradation. This implies the use of new fire-retardant chemistry and opens the
space for a new generation of solutions, which has been achieved in thermoset resins,
although there is still work to be done for other polymeric applications.

15:00 - Passive safety of standing passengers in public transportation

Marie-Christine Chevalier, Research Engineer, LBMC UMR_T 9406, IFSTTAR -
Université Lyonl, France

The European project Safe Interiors was devoted to the improvement of interior design for
urban rail vehicles in regard to the passengers' safety. A specific attention was paid to
standing passengers who may be subjected to movements of great amplitude when a sudden
deceleration occurs, resulting in possible injuries due to impacts on interior fittings. With the
objectives to better know their kinematics and reduce injury risk, studies were performed
during the project with volunteers standing on a platform submitted to an emergency braking
and with dummy head form enabling evaluation of head injury risk resulting from an impact
against a grab pole.

15:20 - Total composite solutions acc. EN 45545-2: coating, gel-coat and resins passing
all requirements

Paul Wartenweiler, marketing and sales manager, Walter Mader AG, Switzerland

This presentation will review the extended range of Polyester Gelcoats, resins and coating
systems that fully comply with the new certification requirements. These meet both R1
specifications for walls & ceilings and R16 for front cups and trains. The key-issues are - Norm
straits, technologies to overcome them, processing and experiences so far.

15:40 - Cost-efficient fire protection solutions including detection, suppression and
control

Klas Nylander, technical director, Consilium Marine & Safety Transport Division,
Sweden
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Small size of equipment, reduced weight and increased safety are important factors in the
design of future rolling stock. Integrated solutions for fire detection, suppression and general
control offer great possibilities in weight reduction, cable reduction and reduction of electronic
equipment using state-of-the-art solutions fulfilling future legal requirements. This integration
possibility also offers a cost reduction in all steps from design to the operation of the trains.
16:00 - Combining high-class fire safety and interior design: HI-FOG pop-out nozzles
Petteri Valkohaapa, manager, Stations & Rolling Stock, Marioff Corporation Oy, Finland
Pop-out nozzle solutions are the latest innovations to the HI-FOG high pressure water mist
systems for rolling stock. They have been designed and thoroughly fire tested to provide
ultimate safety for passengers in case of a fire on board. Both of them allow high-class interior
design, because they are hidden in the ceiling and activate only after a fire has been detected.
This greatly reduces the risk of vandalism and increases the reliability of the fire protection
system. The advantages of both nozzle types and their unique benefits will be covered.

Day 3
Thursday 17th November

Seating design, comfort and safety
Moderator - Kenneth Kozicki, applications engineering manager, Rogers Corporation,
USA

10:30 - Towards comfortable train seats for diverse users and activities

Dr Cedric Gallais, Project leader in Comfort, SNCF, France

Liesbeth Groenesteijn, Project Manager, TNO, Netherlands

Chair development often starts with ideal posture. However, in reality people behave
differently and perform different activities. For creating a comfort experience it is important to
take the behaviour and diversity in sizes of users into account. SNCF has launched a research
project investigating the effect of vibration and postural comfort while passengers are
performing different activities. The company approached TNO for its expertise in studying
comfort in seating. The objective of this presented study with TNO is to define scientifically
based train seat requirements to provide comfortable seats while performing different
activities.

10:50 - Developing a crashworthy seating system using advanced finite element
analysis

Peter Snape, senior engineer, MIRA Ltd, UK

Developing a crashworthy seat system to various European and worldwide standards usually
involves a high number of physical tests that are time consuming and costly. By applying
advanced finite element analysis (FEA) with fully representative instrumentation and dummy
models, the rail seat design can be optimized to meet performance targets and eliminate
prototype tests altogether. In this presentation a case study is presented where a novel seat
concept is developed to crashworthiness requirements using FEA. This approach is validated
by the close correlation of test and simulation results.

11:10 - The development of the first electrically powered operator seat for public
transport

Frans-jozef van Seumeren, Owner, SAVAS Seating BV, Netherlands

The presentation illustrates the development of a modern, high-tech electric operator seat for
public transport, suitable for P1-P99. The development was in accordance with modern train
design, using unconventional structures and materials, and implementing modern technology.
11:30 - Comfort, FST, durability and cost benefit lifecycle costs

Kenneth Kozicki, applications engineering manager, Rogers Corporation, USA

Rogers will present the significance of designing for comfort and evaluating product life cycle
cost in any seat design, referencing case studies and in-depth market knowledge gathered
from the leading transit authorities in North America, Europe, and Asia. These two
codependent elements are critical in selecting materials to maintain costs and retain ridership
in rail today, without compromise or waivers.

11:50 - ISEAT: research and development of integrated components for railway seats
José Rui Carvalho Mendes Marcelino, design manager, Almadesign, Portugal

ISEAT is a research project whose main objective is to develop skills in design, development
and integration of components for railway seating. It was set up in September 2009 to combine
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the experience and know-how of the various members of a consortium of six companies,
encouraging collaboration to develop new solutions with high technological value. The project
brings together the different stages of design and product development: research, technical
specifications, concept development and prototyping, and has resulted in a new concept of
integrated design for an innovative combination of materials. The seat aims to furnish
first-class compartments in long-distance and high-speed trains.

12:10 - Enhanced design of modular seating for passenger safety and comfort

Rajesh Shankar, Engagement Manager, Infotech Enterprises GmbH, Germany

For a large customer that wanted to increase the comfort and safety of rail passengers on
board, Infotech proposed ergonomically designed modular passenger seating that meets the
standard essential considerations such as space, size, fire hazard, weight and individual
manual sliding control, etc. The presentation will describe the design of modular passenger
seats of one/two/ three seated with sliding type control, assembled with lightweight moulded
parts made up of thermoplastics or similar to provide additional features to enhance passenger
comfort (e.g. adjustable backrest with head and neck support, enhanced footrest, etc.) and
passenger safety (e.g. robust seatbelt, head protection, etc.).

Intuitive lighting and accessibility
Moderator - Kenneth Kozicki, applications engineering manager, Rogers Corporation,
USA

12:30 - The application of new-generation LED technology in interior lighting solutions
John Hesketh, director and general manager, LPA-Excil Electronics, UK

This presentation examines a new generation of LED technology and discusses how it may be
utilised as an energy-saving, high-reliability, low lifecycle-cost replacement to traditional
fluorescent sources in general illumination applications. A highly flexible and fully rolling
stock-compliant modular system comprising high-reliability drive electronics and chip
technology LED light engines will be discussed. The system not only offers technology-leading
energy savings and reliability, but is also able to offer unparalleled levels of uniformity,
freedom from point source visibility and, therefore, an aesthetically pleasing solution. Flexibility
of light engine form and drive electronics characteristics permits adaptation to a wide range of
luminaire designs with lumen output equivalent to single and multiple lamp types. Control
factors will also be examined, such as dimmability and responsiveness to ambient light levels,
both of which are able to bring about further significant energy savings and extended product
life.

12:50 - 24-hour lighting scheme for train drivers: effects of light on alertness

Levent Sahin, design engineer, Lighting Research Center, USA

The presentation will discuss the study that is being conducted by the Lighting Research
Center at Rensselaer Polytechnic Institute in Troy, New York, in which the acute effects of light
on alertness are being investigated. Humans are a diurnal species, programmed to be awake
during the day and asleep at night. Therefore, altered sleep/wake patterns play an important
role in fatigue-related accidents. The goal of the study is to use light as a nhon-pharmacological
treatment to enhance drivers’ state of alertness and vigilance without compromising their
visual performance during operation by developing a lighting scheme for cabin interiors.

13:10 - Accessible boarding for everyone: system overview, customer and operator
needs

Dr Bernhard Rueger, assistant professor, Vienna University of Technology, Austria
Regarding EU regulations, today’s public transportation systems must be accessible for
everyone without any restrictions. The interface between platform and rail vehicle is one of the
largest problems, particularly for wheelchair users. This presentation will give an overview of
existing vehicle-based boarding assistance devices, and describe the criteria that must be
fulfilled by such systems. The overview is based on operator visits and interviews in nearly all
EU countries, and from the other side by collecting the expectations of all other passenger
groups of interest within the EU project Public Transport — Accessibility For All.

13:30 - Wheelchair passenger safety in trains

Heidi-Marie Kainu, regional sales manager, Q'Straint, UK

The presentation will examine wheelchair passengers’ safety in trains, focusing particularly on
securing wheelchairs in order to be as safe as fixed seats. Even though there is no
requirement for restraints for wheelchairs on trains, the train companies welcome disabled
passengers and want to provide the highest safety for all passengers. Q'Straint has
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undertaken several projects across Europe and Asia to address maximum protection; several
case examples will be introduced in this presentation.
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