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Analysis and Investigation of International(UIC, EN, IEC) and
Domestic Standards(Test Methods) for Climatic Wind Tunnel Test of
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Abstract The demand for the development of rolling stock technology to maintain the best performance
in various climatic environments has increased to expand the overseas market of rolling stock. In this
study, international and domestic standards that must be applied to build a harsh climatic environment
test system were investigated and compared. The way of improvement for domestic standards is
proposed. The wind velocities and temperatures are specified in the UIC, EN, and IEC standards for
climatic wind tunnel, and EN 50125-1 provides the velocity test up to 180km/h, the largest wind speed.
UIC and EN provide the lowest temperature of -45C, and IEC 62498-1 provides the highest temperature
55T. The solar radiation test was specified up to 1200W/m2 in the UIC, EN, and IEC. The IEC, EN, and
KS R 9145 provide the water tightness standards, which are different from each other in water capacity,
pressure, and methods. The snow test method was not well specified. KRTS-VE-Part 31 provides
pressurization test methods. The airtightness standards for high-speed rolling stock are defined and
regulated for internal pressure change rate in UIC 660 and 779-11. The domestic standard for the wind
tunnel test was not well prepared, and the solar radiation test and snow test do not exist in Korea.
Therefore, it is necessary to improve domestic standards to an international level for the climatic wind
tunnel test of rolling stock.

Keywords : Climatic Wind Tunnel, Rolling Stock, Standard, Air-Conditioning, Solar Radiation, Water-Air
Tightness
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Table 1. Standards for climatic wind tunnel test

Wind

Standard
speed

Application

Heating, ventilation and
air-conditioning in
coaches - Standard tests

UIC 553-1 =>120km/h

Railway applications -
Air conditioning for
main line rolling stock -
Comfort parameters and
type tests

BS EN 13129 < 160km/h

Railway applications -
Air conditioning for
urban and suburban

rolling stock

Max
operational
speed

BS EN 14750-2

Max
operational
speed

Railway applications -
Air conditioning for
driving cabs

BS EN 14813-2

Railway applications -
Environmental
conditions for
equipment-Part

1:Equipment on board

rolling stock

IEC 62498-1

Railway applications -
Environmental
conditions for

equipment

BS EN 50125-1 =< 180km/h

Classification of
environmental
conditions - part
3:Classification of
groups of environmental
parameters and their
severities - Section 5:
Ground vehicle
installations

BS EN

60721-3-5:1997 < 108km/h
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71GAE 5ol Stk FATES 5 4 HEARR
Table 10]412} Zo] 2okt UIC 553-118]19] +4
2 AuAler Axe] FRAAR gt A5Ad 78S
Ak 9lom, EENAY 4EE 120km/h ©]
AolA B4 AlFS oteE A=l gk BS EN
13129[9]= 7Hd(main line) A=A AR} ZFRA|AH]
of tigt tEH E AIF 7IEo] A=l JloH, H1
160km/h7HA] ¥4 AldES St=E FA=o] Qirh BS
EN 14750-2[10}= Al 9 w8 HEAgFo] FRAA
ol oigt Al¥ 7IES gstkal glem, BS EN
14813-2[111& A=A 71029 FRAIAH”] gt
A8 71%2S AAISEL Utk IEC 62498-1[12]2 &R}
ol Ax=Ee A7)/AAAE ] digk 33 AlY 718
A3k 9tk BS EN 50125-1[13]2 F=x}=ko] 48
HE A7-71A ZA) tigt FFAE 71ES g5k
oH, Hiu F& AL A4 8% M =2
180km/h7HA] AJFSHEE = o] Sli= 2] EAolt}. BS
EN 60721-3-5[141& A% A=gell gA=)= Ao of
g A 718 gt 24 Testo] 2y
T2 KS R 9145:2007(F% Ag9] W= A w
151914 BEAF W4 A-A] 10m/sec (36km/h)
olste] F&S |7t Ut

ol

o]
AT

ol

2.2 7|SSHERAL A ARI(SHEES)2
SZXA|AH(air conditioning) &g 4
S HEAG7)E712E(KRTS-VE-Part31, 41, 42,

43, 51, 52-2014)[16 ~ 21194 ATk &
| FRAAE (P A 44 AEAS

Table 2. Standards for air-conditioning test

Standard Temperature Rela.tix{e
min max Humidity

- . 80%@22C

UIC 553-1 45T 50C 30%@50C

. 90%@15C

BS EN 13129 45T 50C 25%@50C

. . 60%@28C

BS EN 14750-2 -20TC 40T AO%@AOT

. . 60%@28TC

BS EN 14813-2 -45T 50T 40%@40C

_ e . 0.05~30g/m’

IEC 62498-1 40T 55C 35%@50C
KS R 9202 5C 35C 45~85%
KS R 9191 -30+3C 60£2C no std.
KS C IEC 60077-1 -40T 50T no std.
KS R 9198 no std. no std. no std.
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2L75HE SHeE Hof Atk 7P 52 2 F85
I = AL [EC 62498-1[12]019, 55C7HA] 2%
5S 85t Stk W FHL 2= KS R 9202(F
X B Us 9 Uis AR 221004 A"
(5C ~ 35C)°] ot HHolstoflA9] 2% A2 ¢l
o} KS R 9191(HEAIS HoE 2ol 1.2 Wl AL AJg
W) F4R23]914% -30T ~ 60C7H] 2% AIFE 3
T2 Aol o, gzl tigt 7182 AlAlskaL
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(-40T)olA AldSHeE @7skal §lov, Aigol of
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gar 9 ] 2% 27 w) AR50 At
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FAHR FAZE glck. 2 AolA AR =Y FEL
2% 7]50] FAIfFA0| vlsto] JiF o T=o] o
o, A F=o tigt 7IEE AU A o1A] gt
ESH AW 242 S50l digt 7|0l w9 FskAY 9l
£ At geng 9 £&8 9t ARARRE AR
517] Yeixe =W 713 34 s Al digh 44 7]

& TATELE FIAACF .

2.3 7|2 ERAL AAR(BHEES)2| EHYE
(intensity of solar radiation) A& M2 74

HEG BAR] A 1AL HolAE AlE 7)ol
ZESEE  Table 39 UIC 553-1[8], BS EN
13129091, BS EN 14750-2[10], BS EN 14813-2[11],
[EC 62498-1[12], BS EN 50125-1[13], BS EN
60721-3[14] 59 =A +4< Z-8stolof gt ol
Ao Ee MR F4, AL 2, 2AF R E 2A}
B 5o] FAE0] o, 7MY w2 BEA BEE 7HA
I QJE= 7122 BS EN 60721-3[14] o). oA 15

AR 7% 25 e 24 AES 2H0) fisto]
Fig. 17 2°] 30° 4% 45tx Qi 2] S4olck

o714 En G FAPHO S25H] FAME
g]9Fd B (Equivalent intensity of solar radiation)

= 56
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Etdch Table 3914 B3 7 =(Intensity of solar
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Table 3. Standards for intensity of solar radiation

E9] #A= Fig. 29 Zo] A9E0A 1m7t Goid &=
EE2RE E5F 14EE 3 bar?] YO8 EASIE
£ JtA=o] ot BAF AIZRE 150cm E9] EUEY
A% 5027t BARIES Hollrh S EECEE= H
ZEXEFO] wkpAlE v o] KS R 9145(2002)[15190 +F

, — =)o} ot HARre] S, dH 9 A5 Hde] Azt
Intensity of Inclination _ _
Standard solar radiation of F 150mmE #55H Ate s HojgleH, 2m A
- 1 _
min | me | W gjofufolq100kPa(lban)®] YO 7 ol Aol
UIC 553-1 500W/m 800W/m 30°
= =oigich
BS EN 13129 200W/m* | 800W/m’ 30°
BS EN 14750-2 | G6OOW/m® | 800W/m? 30°
Table 4. Standards for water tightness tests
BS EN 14813-2 | 600W/m’ | 800W/m’ 30°
IEC 62498-1 700W/m? | 1120W/m? 30° Standard Requirements
BS EN 50125-1 700W/m? 1120W/m? 30° test subject completed car
water surface 3 surfaces excluding un
BS EI;I' 1607721-3- 700W/m? 1200W/1x2 30° dercarriage
1199 IEC 61133 water capacity 500L/min/unit
Domestic std. no std. water pressure 200kPa
distance -
duration 15min
Ingination of test subject entrance door
water surface vehicle side
water capacity 14L/min/nozzle
EN 14752 water pressure 3 bars
distance 1m
durati 50sec for
uration 150cm wide door
test subject completed car
Fig. 1. Simulation of solar radiation and inclination water surface 3 surfaces EX.CMding un
. . . . dercarriage
of solar rays (En : Equivalent intensity of solar - 150mm/h
radiation on a surface perpendicular to the KS R 9145 water capacity mm
direction of radiation, Ev=En*cos30) (UIC water pressure 100kPa
553-1[8]) distance {2m
duration 15min
2.4 7|1SSEEA NAR(BEES)S 242 ¥ 24
(water tightness) Al X& 24
HE 2 AlgolA 249 9 A AZES AR

o A

< F5to] FEstojof 5t Z1--A1E BRiste] =Y
EE FSAE 2L Table 49 Zo] A sttt IEC
61133[26]= H=AF9 AR A A AIE
TS A 71 Aokl vk AL IS dxat
ZF SRS ARt 3Ho| BT 5008E Y &2 1581t
ALSlE s gl glom, A gE2
200kPa(2bars)& SAI5I=E  FHol Q. EN
147521271 AEAF 9442 Aldole =R g
u, AR 24E F9 ol AR 947 AE
o st &4 5|0l 71 AdEfollAl Al s,

o
FLI
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Fig. 2. Arrangement for water tightness test of body
side entrance of rolling stock (EN14752[27])
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Table 5. Classes of snow levels (EN 50125-1[13])

Table 6. Standards for air tightness test

Classes Snow levels above top of rail
S1 0 ~ 250mm
S2 250 ~ 400mm
S3 400 ~ 800mm

SBAAGNA B AR AR T o] =
w2 AXFE FEUYRAN L& U F52 Aol

uet o]FojZlct 9] T HElE ES A2 AR 2
Ao B JR7L 3 3718 BaolHA] Wk o] fzo]
AgE & AT 947 YoiAe ok Al Al
Zhol "ashe, & YA Akl goly] Ao &
o] FA=7| Helixls B3t & A7t FEs] Aot
7ol digh 7]1%2 S eld oz A A= o] A
o4t} ohek BS EN 50125-1(2014)[13]°] AAdego]| gt
HFaA =7 Yl Qlor Table 58 Ztt. o]et 22 3
Aol B 7|20 uiet Fralgo] o2 A 3= ofof
ghttal A =lo] Qlth
2.5 7|12SEEAL AAR(BHESS)S HVAC-01
(pressurization) Al M8 #H

AEAFo] B8 7123 Aot o
doll Ax|=o] 9o, AHF7|7} Akge] shRoA HE
£ Boto] AR 99 18 IFE 1% AR
749 B AAA] TAEE 1] gEuprt 44 Yz
FYE] SAE] o|FEALS W5 Yl AWLA
(pressurization)”} AX|=o] Qltt. HEXFFO] A=
ZFollAl oRet AZH A=k 7245 Edi(flap)e] H'E
Toll AXE A ZAof osto] Ed] EAQE gl
W 5o So] Io|nE AA =] k. oA
AT AAZ 149 F&o] k= A
A St Zo] viglsitt. oA AlE B 24
L A& 7|&(KRTS-VE-Part31-2014(R1) : 22
SHEAF 71e71D6l0 TR A, A AIE
AR A ARl =0l Stk Al AFRE A
3 24T FLotEE ol Utk AIE %= 10 ~
35T, FE& 10 ~ 80% ©]ofok 311, 434
3] o4 Zstolof gt

ha |

1

Ho

SHEZA AASEZS)2 7| air

2.6 7|
tightness)AIE H8 78

14 A AL J AR SRS 7

o
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UIC 660 UIC 779-11
Standard
AP/ At (pressure variation/unit time)

1 sec < 500Pa/s < 1000Pa/s

3 sec < 800Pa/ s

4 sec - < 16007a/s
10 sec < 1000Pa/s < 2000Pa/s
60 sec < 2000Pa/s -

(KRTS-VE-Part31-2014(R1) @ IHHEAF 7|&7]
F)[16]=o] Stk UIC 660(Measures to ensure the
technical compatibility of high-speed trains)[28]
oAe & HAF] 7Y 7|EE F FFRE Rl
LA s e b 71E0 24 Ao
1 &EE S0 diof] AMY 4 WEES Table 62
Zo] ARkt Ut 1%, 3%, 10%, 60% B =X}
Fo| AAY A HIL(AP/AL)O] ZFZF 500Pu/s,
800Pa/s, 1000 a/s, 2000Pa/s oJHo]ojof sttt UIC

779-11(Determination of railway tunnel cross-

=20 = %=

=0

sectional areas on the basis of aerodynamic
considerations)[29]°14 = tha A3HE 7S ARESH
I JtKTable 6 =), & AR 7122 44 4 Wst
ojtt. Awakgd AAY 4= 3000Pa7tA] 71eiet &
1100Pa7kA] AW 42o] FdHpressure drop)sh=
£9F%E  AZto]  18%  oliolojof St
th(KRTS-VE-Part31[16]o1A = = 2 walo] gt
71&9t Qict) ArxgFe] 7|UE(air tightness)= UIC
779-11[291°1A41 Eq. (1)3} Zo] =1 Slch

el

AP(t)

dP/dt

Where,

air tightness

. complete air tightness
: no air tightness
AP(t)=P,—P, : pressure difference at time t
P exernal pressure of rolling stock

P, . internal pressure of rolling stock

o)

T, =

Tq -
T, =00

7, =0

3. &8

£ ATolAE Fel AR Extero] chorst
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Q] A MHE ot 71F2EAE BA AL
(Climatic Wind Tunnel) #-&9] €420 2 28x|0]
of & =4 °d Y FEL A 5 =A]| 114
S =& UIC, BS EN ¥ [EC 20| F5HollA9 &=
4 2o disto] sk itk 7R & 452 35t
I &= F24L BS EN 50125-1[13124] 180km/h7t
A & AL ot F Fojglon, 2d A= UIC
553-118], BS EN 13129[9] ¥ BS EN 14813-2[11]°]
A g Fe 219l 45T/ AL A¥E, IEC
62498-1[12l914% 71 1291 55T7HA] AldsteE
=0l et A FE4 22+ KS R 9202[22], KS R
9191[23] € KS C IEC 60077-1[24]°14 AL & 1.2
AlE 780l Qo ol tiet 42 =Wl 404
+ KS R 9145[15]°14 BEARF #<= AJAA] 36km/h

olale] 4 HGINES T Zlo] Aok, B

A4 A9 #Eslo] UIC, BS EN, IEC 404 B2
EAF A7t 78 =0] 9lem, BS EN 60721-3-5[141°1
A H3 A} = 1200W/m*S 48k a Hgd
AL B 30° 4EE FAIBHES Holqlth B &
A st = 1A EA5HA] et - AE9
79 IEC, EN 9 KS R 9145(=W)15] +A0lA 74
Shar glom Abger A= Qb A<= Wby 5ol 7t 7|E
ot zfo] o] k. HEA Y] Fe= A oR &
Als] FA8=o] A o, BS EN 50125-1[13]014]
Y 919 AMo] =S Holth. oPAHL =
A% 7]14712(KRTS-VE-Part31)[16]914 FAH= o]
o} a1 FRAR] 7Y AI¥L UIC 660028] %
779-11[29]°14 &3 71&o2 A Azhjjo] A
de HsRE(AP/At)o] 2} 7]% vt HgEA =]
At FW #2 KRTS-VE-Part31[16]914= A3
e wsto] digh 7|l A =0} k. HEAlg 7Y
T(r, )= UIC 779-11[29]°1 #2j=]o] Qlct.

A 2] vlste] FU A0l F&el tit 4
o] wlust, EjFg EAtel gt FAHE =W FHol= &
oA ehett. EgE 735 Alol| thieh 1782 Sl A
Aol digh 11782 gloma HAst 7|58 AES ¢
sto] g Hx IR T Ve V1S 2 A EE A
$EOF A "aTt Ro=z yegch
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