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ZEFIRO Very High Speed trains/ ZEFIRO B#51/%

The ZEFIRO products will cover a wide range of products:

ZEFIRO 7= ya

ZEFIRO products

ZEFIRO/™ /i
ZEFIRO250 -V300ZEFIRO* ZEFIRO350+
- Coaches/BE%E —UIC coaches/REZ - Wide carbody Coaches
-Sleeper/BErE - 8cartrain/8%GA - HWEKELE
“8car train/8%EH4 16 cartrain/16%44l - 8 car train/8%44
- 16 car train/16ZE4: 1 16 car train/16ZE4q40
*In cooperation with AnsaldoBreda
for selected markets.
Focus for this presentation FEEE KT L 5AnsaldoBreda
| FR& 1
3) ZEFIRO. Very high experience. Very high speed. BGMBAHDIEH
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ECO4 — Energy Saving Solutions/fige 5 %

§ ECO4 is a suite of solutions, services, products and technologies, offering the best
in class environmental performance, by providing future-oriented technology for the
rail industry of the 21st century today.

ECO4t —HEFHUHMEMEA, WA MAE. WARRE. RIFHEE, X
it S RSG5 TEAE A 21 A 2038 %%HGT%%@&J%T Hsﬁﬁﬁu%ﬁmﬁ/&

§ ECO4 is balancing the four “E”-cornerstones (Energy, Efficiency, Economy,
Ecology) within convincing and reliable solutions, services and products.

ECO4——## v TReIR . Ran. AR KRR 2 F——hH 3R T S 7= i
i AR FIARSS

§ ECO4 offers our customers added value to their trains and services and delivers
on the promise of Total Train Performance.

ECO473}5HFTH§|§F’*HD$HH|§RE/J¢"TE AR TSR L A RS
N:Qw g‘nore an ever: The Climate is Right for Trains.
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ECO4 technology in ZEFIRO Sleeper
ZEFIROEMEHECO4HI AR

AeroEfficient is a new way of optimizing the complete configuration (e.g.
head/tail, bogie, pantographs, equipment) for lowest wind resistance,
cross wind stability, bow pressure wave and effects on noise.

RSB R, AN (e kiR, ¥ e, s, K
fibbea ) DA SR Ty, SRR RARE M, BG5Sk BT A =

Optimized shape after 236 iterations
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From a well proven 200 kph CRH1A train to a Sleeper train

M3

EIH

A B EI200 kph CRH1AM H 3B
|
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Challenges in Sleeper design
B E v v Pk
§ Comfort £F&

— The requirement set for passengers is to provide low noise level such that you can
enjoy an overnight trip.

BNE e vh Y 2 ok e AR I I, DA 3fe 5 =2 52 2| vy v JU )3 7 AT
§ Efficiency 32

— In addition to standard approaches in modern train such as Electro Dynamic braking
maximization, this new Sleeper trains should provide advantages to the Operator:
R TR T IARH i — Sebr i T e R i, s AR ] FShdIE 7y, Bi AL B
%wﬁm
Energy efficiency with a new high speed nose (focus in this presentation)
BT R R A S R EE T / H EE RD)
Commonality of parts/components for maintenance
T ] B, P4
Commonality for the driver’s desk to reduce training
al BB —2E, AT AL
§ SafetyZz4it

— In addition to the inherent level of safety required for 250 km/hr operation, the design
shall ensures the optimal fire safety protection for a Sleeper train
B,%T@E%o km/hr 33 BEAZE [ 1) 2 R, BNE R TR DY S i DR A Bt B
KRy
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1

CRH1A to CRHI1E sleeper version/ CRH1A #|CRH1E E}Z
Main changes/ZFEE 5 {IR

§ Vehicle level/3|Z2

— 250 km/h, 16-car configuration, Sleeper cars
250 km/h, 167 4mH, BN

§ Vehicle systems/ZEH RS

— Center split gangway car 8 & 9, exterior door and steps, Pneumatic Line breaker,
Kitchen increased capaC|ty, Pantograph up to 250 km/h, On board Video entertainment

system,...etc/5E 84 FlI%f 9$ZIEHE’JXT?§ECHEI 9[\?[]%)1%[@‘\" SEIBTESRS, D5
%?*%ij]l], 250 km/hIEEESz HL ), ZEaWANER SR RS, 55

§ Vehicle interiors/ZEiA &
— Sleeping modules, lounge area, crew compartments/fd[al#ide, WX, Fess =
§ Electrical and control/ESFI#HI RS

— TCMS software modified, components re-arranged in cubicles and lockers/tiE TCMS
B, AT AR ) A
§ Exterior design/4M it
— High speed nose/fm# - Hi &
§ Bogie/# %

— 250 km/hr operation
3T 4250 km/hr T8 4 i) 28

© Bombardier Inc. or its subsidiaries. All rights reserved.

D BOMBARDIER



Comfort/€FiE B

Noise/a 3%

Contractual requirements on noise/4 [F] 5 b3 1 B 5R

— When running at 250 km/hr in open country, the noise level in the sleeper room
shall not exceed the following level: 65 dB(A) in the sleeper room./Z= 51 i [X DA
250 km/hr S FEATBEI,  EREAL R Y IR KA AN W I 65 dB(A)

— When sounding the warning horn, the following maximum level of 95 dB(A) in
the drivers cab/M3 iy, =L AN &K E 7K 495 dB(A)

Improvements to reduce noise/k FRREE S 4T B ¥ v S

— Main circuit breaker/ & W% 25

— Floor/Hhik

— Front design, horns and cab interior/ZE <& 11, XU A1 A ML A 25
— Sleeper module attachment to carbody/fu [A 4 Ee 5 44k B 7 R
— HVAC

— Propulsion equipment/#z5 | % £
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How is the Performance Assessed?
AT HEAT P R VA 2 s
§ Direct comparison with measured levels BRAINS
on CRH1 A vehicle BRAINS 1.7b
(adjusted for higher speed operation)/H# sl
HCRH1 A ZRRHSGRETHE (BN EB1T —
EEFERE) ===l o erim o [

§ Bombardier in-house developed o
prediction tool for acoustics — BRAINS/ 0
Bombardier’a® B & XK= FEHW TR B
BRAINS e ‘%ﬁ --=~
— Exterior noise and interior noise calculated/i} 5. iﬁgﬁﬁ i

e

A7 518 M AR P S
— A model of the vehicle is built up by acoustic
cavities, panels, partitions and sources/t1 5 %= i
A AL RE R R, KA, TR EE RN S |
— Noise measurements from CRH1A used to tune o oo
the model/f# FICRHLA 1) 25 5 5040 o s A

RAHEAT I # 1l |
— Model updated with new data from suppliers ‘- -
when available/fR 45 it 17 B R (B & e Hedls |
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Noise predictions/mg&Fl
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Sources in underframe
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Sources in bogie
(Traction Motor
+gear box)/# i 42
MEEUR (5| HEpL+
SRR D)

§ Calculations show that 3 dB reduction compared to CRH1A

design must be achieved to reach 65 dB(A) inside (particularly
low frequency structure-borne noise need to be reduced)
THEGE BRI T W ZE N 8565 dB(A) I EK, ENERTEN
e CRHIAGE 513 dBH B /K- (CJE I, 24 FRAR AR &5 oy Az 326 e
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1st example/Z&fi 1

HVAC

§ Return air intake/[B] X0
— A 1 m long silencer integrated/#%& 7 1mK 17 &% #s

§ Transfer air between sleeper rooms and aisle/ &) & i B K25,
&

— A noise trap integrated at the

air opening (green area) in the

sleeper room to insure privacy/{EtLlE] T fLAb (A XD S T —4
oM 1 1 X

<) BOMBARDIER
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2nd example/Z&4)2
Front - Cab — Horns/ZE:3k-wI W% - X\

§ Main issue has been to ensure that there are no acoustic leaks
Into the driver’s cab

Al LE B ) R BRI S A RS E R LR N
§ Same floating floor proposed as in the sleeper cabins
K5 B EZE R AR [ B s SR
§ Horn position (sealed box in front)
R RALE (LR AT XS Z55)
§ Outer surface as smooth as possible to avoid aero-acoustic

noise (no protruding objects and cavities like handrails, HVAC,
etc)

AR R TR, DR~ RE (WA RHHPIE,
BRELEFZRIZE, URHVACKES)
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Horns/RAH
2nd example/z&4) 2

§ Sealed box to avoid noise
leakage from horn into cab
B X E 2B R RS
HEERIFHLEA

§ Sufficient volume of box to
ensure good function of horn
REREEBRIAENZRE, DR
P Y REF P RE
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Efficiency/3 3
High speed nose/EHEERT£

CAB side window 7/1 o Upper Head Light

L5 SR
Windscreen
B e
GRP Front H‘ood Wiper
GRP7 3k e

Lower Head Light Maintenance Hatch

KT Y4 AR
Light Access Horn Grill
KT g AR MRS Al
Front Coupler Hatches
GRP Spoiler AR
GRP HfzE 4%

New high speed nose developed specifically for the Zefir0 250

X2 hZefiro 250 BENEIR H &t 7 & K Bk ZE R 2 5%
Q BOMBARDIER
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Efficiency/3(3
High Speed nose/lSEERT £

§

Aerodynamic calculations (CFD) are
carried out to primarily assess the effects
of the Nose and Tail. Results are used to
calculate the total running resistance.

W BATE SN HHHE (CFDHHED RKNE
SKERAIZE B AR 22 S8 ) AR BT R 2B DF
g HRVHESRH T BBiTZESEA R

Improvement on the aerodynamic
resistance due to new streamlined front-
end of CRH-Sleeper is equivalent to the
power of one traction motor on a 16 car
trainset

(40 TM/train)

B B CRH-ENERT B, KA RS 4Bt

v, ATHERERESBIIMES, FTAHHT16
FamAS|E E—ANESHHHTIR (—3%E
FEHEANETHEHL
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Fire Safety/Bjj ‘K %4

Fire safety measures are:/Bj k& i IE:
§ Combustible material fire property

Gy IR 17 K 1 e

§ Fire alarm (focus in this presentation)
RAWE (REFTHHER

§ Fire fighting equipment
KRB

§ Safety evacuation

R EHHEL
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Fire Detection/K RKEM
System tasks/RAES

§

The train is equipped with a Fire Detection System, which detects smoke/heat in the
driver’s cab, crew cabin, toilettes, sleeping compartments and passenger areas.

FZEEH —BEKRKFEMRG, ATLRNENZERN, RSR=EN, DAERE, SEMZENFIHE
Ko

The purpose with the Fire Detection System will be in case of fire, to rapidly detect
the smoke inside the train and thereby prevent spreading in other parts of the train.

KKBENRGH H RN T ERE KK T ATRE RN 25 E AN B, PR IEE K=
SE R 5) ZE ) KA ER 73
It will also announces and turn on the light in the sleeping compartment where fire

Is detected, the purpose of this is to wake up sleeping passengers and alert the
surrounding area.

FERNBIGRINREKRK G, SETREFTTERNRLT, CINERE, FHENKKA
AR HRE

§ A fire will both generate smoke and heat which the combined heat/smoke detector

is able to detect.

B U KB 2% AT DASRBU 2 K K= 2 B I B A R
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Soft sleepers cars/#k k2

= ) KR

Location/Hh 53 Combined Aspirating Audible alarm (80dB)
heat/smoke smoke IFEEIRE(Y)
detector detectors/M S A BRJHER
TBR - M K ER W 3% (X) ) 52
(2)

Toilet/ LA [A] 2
Sleeping compartment/£g,[d] 10
Vestibule/Hallway /@it & 4 2
A-END/A3g B-END/Bsg
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Key advantages of the ZEFIRO Sleeper/
ZEFIROEME FEAL A

N Designed for highest operational speed (250 km/hr).
Wt i Ria A TIE B 250 km/hr
N Provides a comfortable, efficient and safe operation.
Al RAEET I, AR e BB AT IRSS
Futuristic Design Concept beneficial of Bombardier knowledge and
expertise in aerodynamics

fi#3ii T-Bombardier 2y ] 75 L8 1 2 UK £k AR, ZEFIROER- A
A A BT S

N Ecological — incorporates Bombardier's ECO# feature
ZEFIRORMEIN H Rt & F 357 4 & FBombardier 2 7] [HECO* B &

2
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Thank you for your attention !




