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SRT Requirements | Design Criteria: Design and Engineering Calculations:
~.
T
R"m Safety Structural Safety and Modification
il

Passenger Pain Points - »! Comfort Air Flow Simulation
Survey by RTRDA '

Interface ComfortSeat

Requirements
Design Guidelines _ CCTVWi-Fiand PIS System

Tech Integration

O&M
Requirements

Prototype Development at v
SRT Makkasan Workshop H”’“Hmm Drawings
H _ | Specifications
i Conformationwith SRT f,,f’”
Rolling Stock Division ~ i i
SRT Revenue Service and & : = Billof Materials
o and SRT Marketing
RTRDA Research Activities

Division Requirements

R
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Assuunlsannassdudusaln (Classification)
mssaudandusn voa.U. sdusuumuuunyevasnsasgiu EN 15380-2 Ssiimsszy Main Product Group (MPG) uaz Sub Product Group (SPG)

MPG

o
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— I v m m O M m =

I oo mm O M m =

MmO m

Vehicle body
Underframe

Side walls

Roof

Head of vehicle

End walls
Weld-on/add-on parts
Intermediate floor
Partitions

Vehicle fitting out
Window

Floor

Interior panelling
Partitions

External additions
Vehicle paintwork
Insulation

Interior appointments

Rails, handles (inside)

Seats, sleeping berths, tables
Sanitary facilities

Luggage racks

Additional devices

m om O M m = o om O M o m = G mm O M om =

m m O Mom

Running gear

Supporting structures

Wheelsets

Suspension, damping, balancing gear
Driving systems (active)

Driven systems (passive)

Safety add-ons

Power system, drive unit
Power supply

Power generation
Power conversion
Power dissipation
Power storage

Control apparatus for train operations
Power supply controls

Driving and brake controls

Power generation controls

Systemn data acquisition

Power storage controls

Auxiliary operating equipment

Converter equipment

Battery device

On-board supply system

Cooling unit for power and drive systems
Emergency power generators

m m O MmN m e m O3 N m e M m P MmO m =

m 2 N m P

Monitoring and safety devise

Measuring and protective devices
Indicating, recording, display devices

Safety equipment

Data transmission devices
Communication eguipment
Miscellaneous equipment
Lighting

Exterior lighting equipment
Interior lighting equipment

Airconditioning
Intake/evacuation of air
Treatment

Distribution

Requlation

Ancillary operating equipment
Sanding equipment
Lubricating equipment
Points operating equipment
Ticket machines

Passenger counting device

Doors, entrances

External doors

Internal doors

Entrances, steps (not inside)
Entrances for the disabled

m 0 M m e oM m O N @ e M m m 2 MmN m P T m 2 M om e

m m O N m P
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Informationfacilities

Visual information facilities
Visual information elements
Entertainment

Advertizing

Audible information facilities

Pneumatic/hydraulic equip ment
Generation

Treatment

Storage

Distribution

Brake
Brake components
Mechanical brake force transmission

Vehicle linkage devices

Automatic coupling devices

Manual coupling devices

Buffing gear

Towing gear (emergency couplings)
Gangways/gangway facilities

Vehide-vehicle interface for media, signals, power

Carrier systems, enclosures
Cabinets, boxes, containers
Frames, boards

Control and display units
Electronic rack systems

Electricalwiring

Cables, conductors and bars
Marking and connection material
Connecting material

Bushings

Cable ducts, pipes and flexible tubes
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Operational Requirements and
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g Train Users
4,333 Respondents
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Structural Integrity Fire Safety Emergency Exits
Safety Following EN 12663 and Use fire-resistant materials, || Adequate emergency exits,
prepare for AC fire detection and includingwindows and
S installation )\ suppressionsystems /| doorsto beprovided
Seating Arrangement Climate Control Noise Reduction Lighting Passenger Density
Comfort Ergonomically designed Efficient air conditioning Soundproofing materials Adequate and adjustable Optimize seating and
seats with adequate (HVAC) systems to minimize noise lighting for reading and standing space to balance
legroomand spacing relaxation comfortand capacity

Local and International

Interface o Standards
i Compatibility with existing Adherence to safety
Requirements railinfrastructure and environmental, & operational
other cars regulations
¢ < - ..
Technical Passenger Information Wi-Fi & Connectivity
ecnnica Systems Provide internet access
|ntegrati0n Digital displays for real-time and charging ports for
_ updates y electronic devices

o&M
Requirements

- ~
Maintenance

Requirement

Meets with SRT Mechanical
Division Requirements

: ~
Operational

Requirement

Meets with SRT Passenger
ervice Division Hequiremen};

[91984] American Public Transportation Association APTA-CS-5-034-99 Rev.3 (2020), SRT Specification No. SP3-2567
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EN 13580

Book 1

Book 2

Book 3

Book 4

Book 5

SPG PART Operational Requirements Design Criteria Engineering Calculation Drawing No. Specification No. TOR and BOQ

B A Vehicle body

D Roof Installation of AU13 AC Safety/Structural Integrity DEC-B-D-ND-001-rev0l  |DRW-B-D-ND-001-rev01 SPC-B-D-ND-001-rev01
C A Vehicle fitting out

B Window Safety/Emergency Exit DEC-C-B-ND-001-revD1 DRW-C-B-ND-001-rev01 SPC-C-B-ND-001-rev01

C Hoor Durable and Fre Retardance |Safety/Fre Safety SPC-C-C-RE-001-rev01

D Interior panelling Durable and Fre Retardance |Safety/Fre Safety SPC-C-D-ND-001-rev01

E Partitions O&M Requirements DRW-C-E-ND-001-revD1 SPC-C-E-ND-001-rev01

G Vehicle paintwork Durable O&M Reguirements SPC-C-G-RE-001-rev01

H Insulation 0O&M Requirements SPC-C-H-ND-001-rev01
D A Interior appointments

C Seats, sleeping berths, tables Comfort/Seating Arrangement DEC-D-C-ND-001-rev01 DRW-D-C-ND-001-rev01 SPC-D-C-ND-001-rev01

D Sanitary fadlities O&M Requirements DEW-D-D-ND-001-rev01 SPC-D-D-ND-001-rev01

E Luggage racks 0O&M Requirements DRW-D-E-RE-001-rev01 SPC-D-E-RE-001-rev01

F Additional devices Convenient O&M Requirements DEC-D-F-ND-001-rev01 DRW-D-F-ND-001-rev01 SPC-D-F-ND-001-rev01
H A Auxiliary operating equipment

C Battery device Off Service Lighting SPC-H-C-ND-001-rev01
] A Monitoring and safety devise

F Communication equipment Connectivity Technical Integration/ WiF & Connectivity DEW-J-F-ND-001-revi1 SPC-J-F-ND-001-rev01

G Miscellaneous equipment Safety Technical Integration/ Passenger Information DRW-3J-G-ND-001-rev01 SPC-J-G-ND-001-rev01

A Lighting
K B Exterior lighting equipment Exterior Light SPC-K-A-RE-001-rev01

C Interior lighting equipment Comfort/Lighting DRW-K-C-ND-001-rev01 SPC-K-C-ND-001-rev01
L A Air conditioning Comfort/Climate Control DEC-L-A-ND-001-rev01 DRW-L-A-ND-001-rev01 SPC-L-A-ND-001-rev01
N A Doors, entrances

B External doors

c Internal doors

D Entrances, steps (not inside) DRW-N-D-ND-001-rev01 SPC-N-D-ND-001-rev01
P A Information facilities

B Visual information fadlities Passenger Information Technical Integration/ Passenger Information DRW-P-B-ND-001-rev01 SPC-P-B-ND-001-rev01
R A Brake

B Brake components Safety SET: BW47, EN3A87540,EN3AB|SPC-R-B-RE-001-rev01
S A Vehicle linkage devices

F Gangways/gangway fadlities Safety
U A Electrical wiring

B Cables, conductors and bars Safety O&M Requirements SRT:P8-2607 SPC-U-B-ND-001-rev01

D Conneding material Safety 0O&M Requirements SRT:P8-2608,P8-2609,P8-2611 [SPC-U-D-ND-001-rev01
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Design and Engineering Calculations
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Direction X Y y 4
Acceleration +5¢g +1g -(1+c)xg

Top g forAnusiasi luundiediiulan uaz ¢ SAwindu 2 nhuouiulazaandaniuuidadusni 0.5 dnaswuiu

aumMsmsigaimuudswadasasrsneldRoulodeduliiduluaudorvualuinnsgiu EN 12663-1:2010+A2:2003

TSy
R

U = 1

oy U dedn utilization ,S1 fe eanuvasads snumissgiudnualifidwwindu 1.15, R o e yield wosian uas O,
fa AANNIugeEn (Stress) annmsieseineisnsin lusbiatus

TS




AU AIAN

(4

3. 1 shansoanuuu/

alicinsa (si)

q

ilanannadns

SLLUUAA U FNANSANE

LR

ANSAAFT AN HLDILISIVDY

o’

—

AseiiA 2

aseiid 1

N on
= | 92
« — 1
”W I
|QV
m >
- = | |
(o -
< =2
X on
= 1 L0
M +
=
1
(o
e
4
Ao
[\
1S v
e c
—° =
|
= | °c
S |ws
N s
2 (=
» |-
s |5
S [
p v
& o
[ =
= @
2| &
= | @
= =
(< (<
[\ [\
& &
G G
= =
N\lb N\lb
N on
2O
« ~— 1
“W 1
|oV
o >
2| = | _
e S
< o)
X on
= 1 L0
S +
&
G
=
TD

Tnanadsalunuifavzlgey

b2
U

Tnanainannaunsainansinulaseas1esalu

9

W N
\ s\‘."s\.\’ “\ « /
2 AN
A. \/ ‘.\\ \» F .
\\\\)Q’:. .Oxs.t /

' \.‘l'.ds\‘
O NI YK
\~\§.~’¢. Fv Vo 0’/

; \Qo.:\\. ‘\ \/
RN ‘.\\ A
\\\s. ..:. ‘o
I = \.ds.
WAL N\ V.
\x\‘.‘ .:.\ .sn‘. \"x.
DI y
N I | / AY/
\‘\s.Q’ss. ¢ : \.(1\
L' IN2% )
0y 28 XA/
\‘" .ssa :Q\ “

A
N ‘\
v/

v/ /a

A ..\\ /a
\ s\§.~’ss.~s. \\ « /
o A\ =%
@ \/ ‘.s\ \- F .\
\‘\~.~’~\- \\. 0 /
rIN Y a 0 4\
VO NI YK
/ .\‘."s\ s.‘ sﬁs ~0 -
L A 2 /
N NI Y 0
/ \\s‘.Q.C.\ .OQN ..4'\
2" PN A
y 0‘ N/, . / .
SR N
R AL A | ..\
.. \J ‘.\\... \> /
/ \\b‘ o3 ¢\’I\
L'IN2% )
00y ) XL
\\\“~ Iy lb-\
\ \‘..\-”s.\ L ’ X
\\PQP \ A \» .‘.\

'

’

v '™
SNy [

WS Y b

) /

7
.
’o

0.5069 < 1

245

(108) - (1.15)

U =

= 052101

(111) - (1.15)
245

] =




AU AIAN

(4

3. 1 shansoanuuu/

adns

anuudvdguazwouun

inAtulagds:uusivo

aiicinsa (si)

9

dlanannadns

FAul

N

00

SINLUU

lAsaa

ANSAAFTVANHLDILLSIVDY

o

a

ASELiA

Aseiii 3

4

Tnanadsalunuifavzlgey

N on on
2|2
=z [ _
|nV
m >
c = | =
c | < _
c =2
X
u 1 1
<
=2
=
1
(e
~\|0
o7
Al
s 7
& <
r—o =
)
= | <
I ERY
N s
o5 |.(=
S |5
= I~
o o
& o
c =
= | @
2|
= | @
= =
< | @
@ @
I I
G G
= =
~\|° ~\|°
N on on
= 9] _
&7 |
|oV
o >
on
glz| . |
c | +
< -0
X
u | |
S
(N
©
<
I

b2
U

9

Tnanainannaunsainansinulaseas1esalu

!
’

&y

[ ] s

Ny

- ———

\" s

\C ‘ .
" r ll.nl-\ ™

i 1. sl
- SAESN XN
&y \/ ‘.\\ \b r .
‘\~\s.~’ss- AT S
A ‘ \"\

..‘.\\ /a {

VI N Y —
\~\§.~’s~. Fa¥0 ol
: \.QWA..\s.b‘ q.dx VI
.\ L/ .‘.\\ ;
\\\\. .\s. .0\.\ w M
) LA/
0 T ) v
\." .\\. ‘'ea ] @! 3
2= .\04\ ¥ o
NN N AYL
>s\\?a\w. I
X EAUNA ‘ ~
Ly 2l XL n
\\\s.Q .:. 7 “ Alu
\ \...!.”\.\ : v -\ 1
05 T ek
A ....P.\\\s\ of " — ™l
VAN *
". \ 1
p—
Il
—
[ B . IIIlm | s

\\sobﬁ.d. 2
2PN,
a8
\M\sob\”:\\ . .0\ ! o’
Y o/
ST

»
i M -

0.6947 < 1

A4 7/

245

\AZ] r
) =

(148) - (1.15)

U =




anmuudvguaweuun
inATuTags:uusiv

dns

AU AIAN

(4

3. 1 shansaonuuu/

alidinsa (sio)

9

ANANSAN u‘lm”iwamaﬁnaﬂns

A008

SNLUU

lasaa

ANSAAFTEVANHLLDILLSIVDY

o

a

Asatn 6

AU B

Tranansluwuinavlgay

N on
on
= B! —
g = |+
|aV
b >
2| =] . _
c <
e =2
X
u I ]
(e
=
=
1
[ew
~\|O
L4
(o
Ao
s Z
e <
= =
)
= | <
S o
o &
awm (=
{s
S | -=
m
& T
= o
c =
= | @
2| ¢
= @
= =
([ ([
G | ©
& &
G G
= =
N\lb N\lb
g O
= )
El- |
|QV
S| >
2 |l = | _
© S
< )
X
u I I
<
=
I
G
<
I

v
U

Tnasnadnannaunsainansanulassas1esalu

9

Y/ A A | /
Ly 72 X4 R/
G/

/
’

e

‘ﬁﬁﬂﬂkézﬂ

/ivh

...\
Vw4

I

A N [y ¢
’ ‘ ‘\
\\\~.~ \\\- ‘ ..\
e /4
g \
\.\\DQ..Q \’\s\‘
2N AY
3 NZANE X
\s" ’sso\ \ - /
N =4 ~‘ ' | <\
Py C‘ ‘.\\ \b - .
\s .~§~s F | -Qo /

Y ALY ‘ I/ ‘
O N YK
/4 s. ’\s- Fa¥0 0/
Y
.\\s. . .ﬂ\ s
e /5 AR B
! \.QQJ..\ \04 su‘q\

A I/ » ’

’ \-.--\\ \ ‘\ ..\
AY/

?\\N\.‘:{.b /

0.1497 < 1

e N -

l«‘.\
\ /i

245

(31.8) - (1.15)

[J =

A .
R \ 7/
\,.\\Qbﬁ.\s\\. \4 !J
- Y //
\~\\DQ’“V\ " N EES

L A J u.\:\ .‘ f ‘\
RIS

» "
ss\ \ P

oﬁ.‘! ..\\Q’ \
o .\\ Av)
\.\‘.".\ \‘\ .« J

1’2, '

Y AZNY Y
\\\svﬁ’:. \.QC o
SAmAY, /
N NI Y 0
\\\\"‘.s%\ ..0Q F -"\\
Y e

Ly 22X ) X )

7] AN
e 4 ;

‘.\\ s.‘ \"\

\‘M\\N".h ‘on d w

04389 <1

.ss. N -
2

$ o
\nsl\

245

‘rﬂs b
) -/

(95.3) - (1.15)

U =




3. 1 shansonuuu/AUrntadAN =

duns

amuudvguaweuun
tnAtulagds:uusiv

o"all

ANsAtAsEANLdaLsspadlassasnuuainumansauld lnanannaUnsaividiass (sio)
mTnasUuansuaassfiusaduuis I lusiodmusivia 7 nssl

=l
NS 7 Case 1 | +5g acceleration in x-direction .
SIS _ o op<s
-1g acceleration in z-direction 245 .
ALY Case 2 | -5¢ acceleration in x-direction (108) - (1.15)
Tvian S U= = 05069 < 1
LAY X WL y uny z -1¢ acceleration in z-direction
Inanafialukunsuzldnu - - -1.3g Case3 | +1g acceleration in y-direction
~ i T o y ST J 8 (15 _eanr <1
T;Viamaammﬂqﬂmm‘mmmmﬂuimqaiwialw +5¢ +1g -3¢ -1g acceleration in z-direction 245 '
Case 4 -1g acceleration in y-direction
N 3¢ _ (48 (15) _  coar <1
»a 5. -1g acceleration in z-direction 245 ]
N .% D
LS » o~
CRSRRS
RS ‘\\‘ Case 5 | (1 + ¢)g acceleration in z-direction
g Q\ﬁ:ghﬂb R - " ea Lo w w SO (15 73 <
, NIRRT P S, (c =2 nsalgUnsalfimransanuruaensal) oows T T
My, T L Sz ) d
N LR, TR
R PC_ N I N~ 3 1
1 e \'.\.‘.\ \“’.‘ .< > - Case & | (1-¢)e acceleration in z-direction
. @ '~ oS! ""\F - : n ¥ v w y=CL8 (L15) _ 407 <1
ol e !. ays (c =2 nsalgUnIniinnsnssiwmianieg sala) 245 T
- o | i - . \"~. ’ > > D e
~" @ ;. ~.g_:. q"\, .
~ - - ‘ ‘ » .
@ T .!’ S
's‘ <" :\- “," ~ Case 7 | Combined Loads: (+5¢ acceleration in x-
2 NP aTN e (185) - (1.15)
SHPGHICS \\,4 direction, +1g acceleration in y-direction, = = 0.8684 < 1
L_IRESCDINE 245
i _ Ve
o B and +3e acceleration in z-direction)

_ (185) - (1.15)
B 245

=0.8684 <1
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ANSAAST TN awmaﬂms« GERNa)g! sﬂsﬁwamw a'amawnaﬂnsaiﬁ'ﬁ A

msieziuunaisn (Dynamic) maldlnanannmiaveuniosdsuonnia wefl Load/Boundary Condition sudarnualuunnsgis EN 12663-1:2010

gail
Direction ] X ] y i - Z .
(traction and braking) | (lateral acceleration) | (vertical acceleration)
Acceleration +0.15g +0.15¢ -(1£0.159)

F3l35ms Endurance Limit lasAwmuainonganudh (Fatigue Life) wadassasramsldinaanainsosfidunnninviowindu 10,000,000 cycles las 1 cycle
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anuusdguawoun
inAlulads:uusiv

Wooanuuuniinsswassain lavans voa.U. duusuy s[ﬁaaemaaqﬂ‘ummmummﬂaamﬂymumiawm/\la,ﬂLa,um:u APTA PR-PS-S-003-98 Rev.2: Emergency
Evacuation Units for Passenger Rail Cars TmEl')Lﬂ'i%‘WU‘LL’]G]LLH”Q']LL')LL‘UENMIL’W]'N u,awm'iﬂ'iwmumw\lasa\ﬁ‘umf[*ﬁ’mu‘[uamumimaﬂLa,u, U ANTRNANTIN B30
Annadlvisl Tmmmmwwmammmwﬂwamﬂ‘swﬁmsmwLWmwa‘[um'ﬁaafiummummzjmsmsf[u,m mUANANNRRINTHUEANTOWSW  (Capacity  Exit
Factor - CXF) YERTEY

ANBOULVNDINRNIAL FunnnazmuianinswesalW uwa.y. duuwuy
Emergency Exit Type EEU Value SUANUNA Usstan U9 (1919 x g9, Ja.) MUY NUYLNR

Exit Path Door Width 2 60 in. 4.0 W1 N3zaNAERT (Fixed Glass) 1000 x 760 16 fnsnszateng
(Height 2 74 in.) in < Width < 80 i ) T = N

30 in. < Width < 60 in. 2.0 W2 NwNdeUTUAY (Vertical Sliding) 1000 x 760 2 Talalunselonew
Emergency Window Exit 26 (horizontal) x 24 (vertical) in. 1.0 — .

MR UL (Tilt Window with Fix .
Roof Hatch 0.5 W3 sace) 1000 x 760 2 Tolalunselonan
ase
Removeable Panel or Window on Exit Path Door 05 ™ 1
i i : , . danunsaleidunisesn

(Compliant with 49 CFR 238.112()) W4 YOITTUIYDINALUUUIULNGA (Louver) 680 x 760 2
End-Frame Door in Cab 0.0 onen

End Frame Door in Vestibule with Side Doors 0.0 winowe: W4 Juuundes:unsonnd isnansaduilumsesnawsnlsony APTA PR-PS-S-003-98 Rev.2

End Frame Door with Door Threshold > 5 ft above TOR 0.0 wiisie W1 ifunszananoda Lildeanuuuiionmsawsw (usianunsausuldmnnfiaunsaldwsununsan wu doudlsdoiiie
‘[Eﬁ’mmLﬂumwaaﬂaﬂmummwmmmm) LA

wiisine W2 uaz W3 anunsalgonswlduazdoflu Emergency Window Exit smusnesgiu APTA

RUBLAR: ﬂ'iumsmummasﬁlmm‘mummmsmu uws. R-002-2564 vhdo 6.3 meeananidiu uusi [Wsaln lapansiidneangnuusnvesneiiondosdnli
umqaaﬂaﬂmu Tuﬂ‘sm‘sﬂ vd.. 1/|1/nm‘swmm umqaaﬂﬁmﬂuaﬂaawaqmq mvlumaqmmaaﬂaﬂmumummwum‘[ummmu N9, R-002-2564 amq"l‘mmu
NaaﬂLLUUV],G]ﬂ'muﬂT%JJ‘VINDE)ﬂaﬂLQ‘LLG]']JJ APTA PR-PS-S-003-98 Rev.2: Emergency Evacuation Units for Passenger Rail Cars Lwammﬂaammmaqwﬂmms
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AaNseuas usable exit path (UXP)

fatudnuniihsneaniiiulgnuldviavua total EEU = 20 (W1, W2 uaz W3 suru) lashifiveesnynendsan EEU roof hatch = 0 Iasen usable exit
path (UXP) ansnsaswaildannanns

_ total EEU - EEU roof hatch

UXP
2

20
— EEU roof hatch = - = 10

Aasauar Capacity Exit Factor (CXF)

shadsanndunuditilusal voa.U. dunuy Sunuiiaisvuanneenuuulii 76 it wvinanssuias Capacity Exit Factor (CXF) azanunsasuwaulgdann
GIaRb)

Seated capacity 76
20 20

CXF = 3.8

A1 CXF agzfidwindu 3.8 nie 4 (Awualidadusnuuisnsgin APTA) duiuscuuninssonsniioonuuuli (e ld UXP ddrunnninanudasnisdushiisgosnsiio
awan CFX (UXP > CXF) snuussgu APTA

EEEEEEE———m——NT TR
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o A —< « 01A | [V ESIHEEE
C A 9w v o o ¢ FNO5 g?' 108° 106’3;{#9 TR el
2 .misanuuulnsineliranadasnunanaisemans i/ p ¢ | f
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=)
] &
\ o o ~
fFafiaidlsznaue 9 1w ANgenke, anuannIaniivesnil, anug <
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Seat 140 mm) uay . [ ] i 5
22‘/)' n w3 |
- =
| 445 445
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GRP Fire-retardant Board
(EN13501-1)

7, A
Y
-
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>
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Ergonomic Seating Design
(JIS E 7104 or equivalent)

7

Fire-retardant Material

Seat cushion
(UNR118)

Anti-Bacteria Wall
(ISO 22196/ JIS Z
2801)
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USB Charging Port vusalW usa.d. — minmnuazmnavoliiilavans

o palnendt / winidarw USB-A & USB-C s :
VX @ i 0~ o Sl A4 3 !
v o a ' e \-
* sesiviativgege 2A dewasa (s = 10W) o 3 A B
e Jaaanvauniaszwaina EN55032 9| 0 QO
' o ‘
* aanuuuiNanslEwluszuusa I Rl R 4
USS Charge Only MAX18W 3 ! |
VSN P & ‘ AL
457 #0606
| — >
300 300 I | L
4 + 790
£ : )= = W | = =
‘3" | U £ elt] o
T 3 _‘_=_ +1] H UsSa PD
e
{ ) : B —— USB Charge Only MAX18W
107° ,"“\ e ®
B e
4§0 \l/ L L AXBA
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EQ { EQ
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ANSAIALANSEANSVINANNLT U

Cooling Load Calculation of SRT Train Number of window 20
Parameter Value Unit
Outdoor temperature 45.00 *C
Indoor temperature 23.00 °C
AT 22.00 °C
Cabin Height 2.2 m
Cabin Width 2.48 m
Train Length 15.448 m
Wall area 67.97 m?
Design Window height 0.76 m
Criteria Window width 1 m
Window area 15.2 m?
Solar load 800 W/m?
Passenger energy 400 BTU/h
No. of passengers 80 -
Fresh air intake 333.33 L/s*person
Moisture content of env air (41C, 75%RH) 0.065 ke/kg
Moisture content of room air (23C, 60%RH) 0.002 kg/kg

FNAILANANTERNKUUS:UUUS UM A& MSUSalW vwa. U, duuuy

S

~—
adnNs
Calculation Value Unit
Wall U-Factor (Sheet metal) 0.3 W/m?2-°C
Wall Wall surface area only 52.7712 m?
Qwall (Watt) 348.29 Watt
Qwall (BTU/h) 1188.41 BTU/h
Roof U-Factor (Sheet metal) 0.3 W/m?-*C
Roof Roof Surface area 38.31104 m?
Qroof (Watt) 252.85 Watt
Qroof (BTU/h) 862.77 BTU/h
Window U-Factor (Single glazing) 0.4 W/m?2-*C
Window surface area 15.2 m?
Window Qwindow conduction (Watt) 133.76 Watt
Qwindow conduction (BTU/h) 456.41 BTU/h
Qwindow solar (Watt) 12160.00 Watt
Qwindow solar (BTU/h) 41491.65 BTU/h
Occupant Passenger load 32000 BTU/h
Qsensible =1.23 x m_dot x AT 9020 Watt
Qsensible 30777.52 BTU/h
Ventilation Qlatent = 3.010 x m_dot x (Wenvi- W room) 63.21 Watt
Qlatent 215.68 BTU/h
Total ventilation Load 30993.20 BTU/h
Total Cooling Load (Overall) 106992.44 BTU/h

AsUramMsAIUIANNTEANSYINANHLITUDDNTEUUUS U AAYDY salw voa.U. suuuy
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A3 IINNSNSTANYANLETUAN f.ﬂuﬁa\ﬂ-,ﬂilﬂ'\‘i

MsiAsEinsinavasonnashy ANSYS 2024 Usznanani Super Computer “WATA” mLuum'nLﬂiwvﬁimg,[ﬂummﬂsfimvumw (KURAIL) AMAITIRAN 'i'imﬂ'ia A

ﬂmzﬁmﬂﬁymam{uﬁﬁ‘mma“ﬂLﬂwmmami’ﬂ"mu ﬁmmmﬂwumm Fo9UsuoNd gaunnd 16°C 961931713t1a53H 4,000 cfm mmmaqﬂsummﬂ 5 9n laadnstna

nguThdiesasdsuannmsana: 3,400 cfm fnsarungannidoanandadlauas 600 cfm W aaﬂ%ﬁmmaa aaﬂamﬂuamwamumﬂau ﬂmquJ'im 1ANRISEUNE6ID
%;(mm Fafie a4 10 av/va./ K lesans vin [¥szsiuansuaulaoan etim”‘[umw[mﬂmiummmw 5,000 ppm eNHAAHUA %L"%ummsgm en
it

W lawans 13.4 av.y JoN, S0
noonlusitulUanuiinuaii 13 AUNNRIgIL N5, R-002-2564

13129 2016 1az 52aUAISUD

2024 R2 2024 R2
Panice ID

1996500
17968 .50
1987 200
97550

L 1187900

- 998250
Tagso00

“F 9989 20
399 00
1996 20
000

pathlines 1
Velocty Magntude [ nvs | A\\\ z ‘
vedor-1 ~ M !
000 050 100 150 200 25 300 40 ) N T
[
snwaurnsinavesanna Velocity path line yunosanuiid (Isometric
View)
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ANsIAsIEinNsnszanuadtduagluodlauans (sio)

AsaNamM sl einsnsranshvasaunad lukedasans (anwil 1) aswuidhsaaunafineludedasansazesil 18 - 23 ssAwadua sariuvinalndvnseandedreiifosnaiod Tusu 27 aeen
wadua oo saamafisinininiasansinAusuanuEadiuiodaoas (Mwil 2) uasdredamusnnsgs EN 14750 Annex B aswuindudidulnaimelusiodagansianuidionmaivonsuls

Tughe 0.2-0.3 m/s (Fmualisaln voa.U. duwuu daedlu Category A)

Velocty Magnitude [ mvs |

Static Temperature [ C ]
0.00 0.50 1.00 1.50 200 250 3.00 350 4.00 450 5.00

16.00 1740 1880 20.20 2160 2300 2440 2580 27.20 2860 30.00

(@)  anUwazfign T iravasanmMauTsitisutevatvas

1
ar W

(c) anuFuazfien e mavasandusnmfiddurvasialasms

(o) Mansznefvasgmupivinantwwimvasdadasms

il 1 msaszanesvssannnfl Temperature yunaswsnasudre (Side View) Wi 2 anuiiuasiisvenisivavesonnia Velocity Vector yunasvsnashudre (Side View)




04 uwuumsicnnssy

Engineering Drawings
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4.5 Passenger Information System Diagram =
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Speaker1 Speaker2 Speaker3 Speaker4
- W i - . i

| | | J

Information Display

Digital Route Map Display Digital Route Map Display

Power Amplifier E

Wi-Fi Antena Wi-Fi Antena

T_=== T

M12 Router(POE)

Dome Camera

Counter Camera
|

Dome Camera

' l NVR

Counter Camera

/4

7inch-IPS Screen
NVR Monitoring
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