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1. e H= A/ AIZEE

@ 1=° RTR Technologiesiit®= H%E FZ4%WA (De—icing/Anti—icing) = $3% ¢
ot VeS Aetar A ool 22 d- AES Aaketa s

¥ =3 ¢ http://www.rtrtechnologies.com/products/, RTR Technologies INC.

E 11 RTR Technologiesiite E= SZ%YX J|&

=9 MEUWE MEds AR
» MIMMO| EE&XO0l1 HE
drets sl rE Aol
Y™ A A(thermal transfer
sheath) & &
» A2 AMZF S ZZOYUS |« 010|A HE{(Ice cutters)
M50 HX|7t =10 O[F LR
» Phos—&H& 28 EAMEO |« H(Heat)O| ZFCHSH H=2 feion
ot St OFYEA F™AHM Al Zt Li o T xpM o o
CAT Heat | Ol 28 W= (contact Wi &5 e
« IEE Phos-HE 27 1 | oM HE H HEHE 4 ey
(0CSs) 2 o423 Amg ma | A =
BA HAH 2 72 HELYH |« HZXE 2 S 25| 5K Hoain doskat:
o] 8¢ B
= X2k 600, 750, 1500, 3000 VDC | = MH|E 125 M ’?::mﬁgs’:
» 3|22Z0|: 250~3,000 I E | = tE £X £2(ROI) i v
(75~900 O|E) T
= 5= 210|0] = RF #HE
E = XNHS2=2 YA
ol =40 ¥ N3
» M2 H|SHPower—limiting)2 | = dl¥ &
30,000A|ZF ol & +HE THE f._l gﬂol-q
— @k 480 VAC, 600, 650, = To
Contact 750 VDC - A% RYNE=
= A H
~ H2 £ 30, 40, 80 watte/ft | AE ME
Rail = X}7| ZH(Self-regulating) | " ’7‘1';’41
’ 15,000AZt Ofl & £+HE TH NPTt
eaters _ L = =
et _600, 650, 750 VDC « =5 Azmg
— e &= 320F0|A 27~35 A2 (fi
watts/ft e =
_ =]
= 3|220]: 5'-550' =
» AT ORI = FE5Y » AX|TF A
» B 5|E AYHE ==2m | (braces)
= Z|cf gH =28
Switch | * SHOEA AY g 29« SAX VS X
Al £ (sheath) » o =80 @ WY
Heating » QHE PR = 40%9| E A MH A
» MY HAER AE TS  BHE EE =2 55/
= 1/4 3™ FHU4E 2H4o| oj &AL
» K@ 120—-600 AC, 600 2! | ™= M= BRstoM E A =E
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~ 209 1" njgk
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- gesR owit-g0owit | T Be HE OE % A
» 2 Ut 4Ol 1 241t
= O = =
- Al o = 2717 RAEFAl o 2F
« HH, 2 UE A W OEY AeiE os |
» 2 R 2R A 3§
oz
- EYJ| ZHNM ARC £
<3 i T =X b3
Of (smooth door) 222 | * OEi_!gilE o
Aot = 2 g A M= 2E
= Safety—yellow graphics= (smooth door)
Reated |7 2o g "omziol w2 o (" UTH 7RO
Thresholds e F0 f7| UI%
- g7 0N WA EH "o F SEA
- QE-I|OIE|Q%|' :rl'_ylt_ o _I_O:i_
C - = 58 % Hst AIRE
= AE0E FT Y AE
= EE A AY YA
» Z H2 MY =ety n @ Ol ZpASE
= e Sk RatE AlAE
| — —
Platform . 85 }_g . E% Lé"Ml _7F_|7_‘| Pléttorm Surface Heating
= 5| FM: 1/8” 0|5t INE E
Surface . [ -
* Thermistor sensor= IY |« ZHE JIEAI2
Heating =& ZUEs ®H =F A2 gl
» MZ22 EE= JE EUEO |« F2 2F HIE
M iy -
g% Its _ | = X429 8(RO
= ASHRAE 7I0|E 2toln} &
Fol et M3 =3
« T0| = 5|E
« 0| M2I2E 5|
Auxiliary | = 2FS4 His & 52 2il 5lE
Freeze = &3 olH
P . = 2 % =Ql 2ol §lE -
orection | mefdehm o W sl Bl
Systems » ZOF A|AE F|E
= 7Y AILE SIH
= @z ol A S =
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H=3 H=ZUWE HNEds AR

==

. ég,_ng?_:éﬂﬁﬂ =
SR | =
Transit —EHL:IO ;Ei E; ADS K[
Vehicl » JiEH D A5 2% 31X » 42 E Zo| £HE K|
ehicle = _ 2 o He oS &

. EBEOIME Holstn 2izist | * 2= 2 S S A
Surface ofHX| 288 J7F Hef —oc- = === Mo
o s HCXIEE L SAAQ| A2
, e X L) &40 £ R

Heatin 2 2l (heat source) = = 24
9 s X ESEO Y ME PN Oo:'g:‘|(h|gh and _lOW
(TVSH) = <° loss areas) CH&f 7t mHEA

» JESE 2 2H H|E
= 22 5 &7/ HE (TCO;
total cost of ownership)

@

2920 Ae Be 277 A714 sl’ee A AMe shal, AR

300kw¥Y & (400HP) =E# A2 (Rotary Snow Blowers)a AF-g-3}o]
10km/he] 522 A% AWS st Y1 E3], Aukor] 951 = SWISS
RAIL(SBB) ¢} &2 %2 x4 9%+ MGBMatterhorn— Gotthard Bahn)
ol A AA sANAE A8 AEAE FEAQl =9 F (glyco) = HHElal =

A ¥ (glycerine) & F7}3

ﬂll

=2 : DE-ICING SWITZERLAND, EURAILmag Business & Technology,
ISSUE 24

1% 18 SWITZERLAND Rotary Snow Blowers
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o 294l STOCKHOLM Traffic Management (TF)+ Stockholm Local Transport (SL)
EA AxE 35kt o] 7]Eo] German Rail (DB) o] TAWA] REE AlX
g A vder=9 Ballast Nedamjit® HAdzo] we} HA=x3 &3

(wheelset) ol T&&2& #AFSH: W29 AW7lEs A8t U+

% =7 : Ballast Nedam supplies train de—icing system to Trafikfarvaltningen
Stockholm, European railway Review, September 2013.

38 19 Fully—automated sprays the entire
underside of the train with warm water

@ ®ula NIBE Railwayiit 9] SAN - Railway System< oW A&y Abslo|w &
]

T8lx2  Switch Point Heating, Overhead Wire de—icing % Third rail
de—icing 7|&& &2 HA | kA3 A} &9 AU 2E AT

— SAN - Railway System< 8202 A|AH oyx] AHE 7FAA7]1, & AF

H]& (TCO; total cost of ownership) S 7+AA17]

- A%5g AW FRE I AEZAE Fe sbd eaEE AY We), 714 #32,
S o3 RE AuEs Zzgfor FUE®E & 4 9la,  Rolling stock
comfort heating, door step de-—icing, heating of hydraulic systems,

toilet/waste water systems 7|&< A|3-%h

% =2] : CAT HEATING overhead contact system de—icing; system blue
wire, SAN Railway System, NIBE Railway Components

SAAMN mcilway Systems

% 20 SAN Railway System
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2. e A/ AL B A dF

o 2294 37 =4UA (De—icing) AFAAIF FEE 2020d 1.3% 29 (e
1,527 2 A 2T AE (CAGR) 5.18% AT Aoz i

% Z* : Aircraft De—Icing Market by Application (Commercial & Military),
by Equipment (De—Icing Trucks, Sweepers, & Others), by Fluid
Type (Type I, Type II, Type III, & Type 1V), by Geography
(North America, Europe & APAC) — Global Forecasts & Analysis
to 2020, MarketsandMarkets, April 2015

- g7 AERs AAER] - % ZHEE Infrared  Aircraft De—Icing
Technology, Hot Water Aircraft De—Icing, Pre—Deicing and Other De—Icing
Procedures, Tempered Steam Technology, Forced Air Deicing System,
Electro—Expulsive Separation System, Electro—Mechanical Expulsion Deicing

=

System, Ultra Sound Technology, Shape Memory Alloys & 7]&°] <

— =24 7] AU (De—icing) AFd# 2 7|9 e == B/E Aerospace, LyondellBasell,
UTC Aerospace Systems, JBT Corporation, Clariant AG, The Dow Chemical
Company, Cryotech, Kiittokori QOY, Kilfrost, BASF Corporation, Vestergaard,
Contego De-—icing Solutions, SDI Aviation, Weihai Guangtai Airport
Equipment Co. Ltd. ¥ Global Ground Support LLC. 5°] 3=

o 3719 AN £ B (Type) & AMS 1424/1SO 11075 EF=t2 <l what
A ZE 3, AeEA OE’_ Type II or Type IV &do] F7} FALAE 18] AFEF
= Wb Type I §90] 2¢kA] Axjo] we} F2 Wo| AlE-3

¥ =2 Aviation/Aircraft De—Icing & Anti—Icing Fluids, http://www.airport—suppliers.cony/

H 12 Aviation/Aircraft De—Icing & Anti—Icing Fluids

g

-
HI
fltor

(=2
[S)

OH

— AMS 1428 / ISO 11078 HEZ=Z0 et MM Type | I 2| Chfet

dpoz gas

Type I, ° 77 r@'(Unheated) 219% (undiluted) =& 3]4(diluted)
Type IV 8N | o 1 & Z2MAS S8 71E Y 54
o 1 B ZEANAS S8 23} 3|M U I
. 2E+74I 2-g E5t 22} M U 1A
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o AY/ARE S AREEE 22 d8 (Calcium Chloride) AF2 De—icing
& dust control application A% tjFES 2FX|star 9lom, Al R+ 2014
< 71F0® 838.79 & (eF 98x¢) oA 2023 1,205.69 & (eF 141x4)
2 JdG 1534 4E (CAGR) 4.2% 3FT Zox oid

- 20149 7o ® HuAS dstda AAA A s 40%017S AFA e
7 2 A ARES Holal 9Jor, 2 7|9l Tetra Chemicals(Tetra
Technologies, Inc.), Zirax Ltd, Keg River Chemical, Occidental Petroleum
Corporation (OxyChem), BJ Services Company % Qingdao Huadong
Calcium Producing Company. Ltd. 5°] AI&H /& 60%°]7dS AR+ A+

% =32 : Calcium Chloride Market — Global Industry Analysis, Size, Share,
Growth, Trends and Forecast 2015 - 2023, Transparency Market
Research, July 2015

Mothorfands,
B8N
Rumsi, 721N

= Dgizing & dust conirel | = Dgicing & dust conirol
= Ol and Gas t ® 0l 3nd Gas
= Construction H = Construction
mOthers (Food , Medicne k) H ® Others (Food | Medicne eic)
Aostze "'W“I b bel Aesentuh hmun Jots

% 21 Global Calcium Chloride Market Volume Share, by Application, 2014 and 2023

o ¥ FY A 20149 18.29 EH(F 2xd)EA, 2019974 AH A
8% AL 7)ste] 309 gl (eF 3.4x%H)e o2 ARow AW on,

7
A Skl met A8 T EokolM o] o] Huld Zeow A

% &3 : Frost & Sullivan Emerging Trends in Aviation Coatings 2015 June

Aviation Coatings Market: Global, 2014-2019, Million $USD
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o 20149 709 Fa7] 28 okel Uid 5= 1377 = 20049 FE SIHA
£ Rolal 9lF. o] &okel F2 ¢ AOR Stats Chippac Ltd7} 7Hg W 573
= = )
E 298 Aoz 2AEAS
No of patents published globally (2004-2014) Key Assignees and Number of Patents (2010-2015)
. gii Sabic Global Technologies Bv == 21
| / GM Global Technologies Operations LLC = 21
(LR The Boeing Company =
g 100+ XylecoIng s 24|
S 4 Japan Aviation Industries Electric Ltd | 3%3
g a0V o K United Technologies Corporation ‘ 61
g « |, 4 Osterhotit Group Inc f 70
z 4007 Microsoft Corporation ] f 7
20 General Electric Company | | 85
1L i ‘ : i ‘ : ‘ : ) Stats Chippac Ltd : : : : ! 256
2004 2006 2006 2007 2006 2009 2010 2011 2012 2013 2014 0 50 100 150 200 250 300
18 23 20149 BHES X0 T8 24 20148 BHSS Fa &€

% Z3* : Frost & Sullivan Emerging Trends in Aviation Coatings 2015 June

@ Frost & Sullivan®] Functionality/Type®] W& &8 F¥ FoF d3F(Adoption
of Aviation Coatings) e HEW, WY F " (Thermal barrier coatings) Fi2 &
ol 2] 7}, slW (De—icing) ok oFAloFEE & X ol =7 YEYaL A&

% &3 : Frost & Sullivan Emerging Trends in Aviation Coatings 2015 June

North America Europe Asia Pacific
Self- Cleaning Low—D—ngh Low —[I—High Low High
T2 3 4 ¢ 1 2 3 4 5 5 4 3 2 1
Thermal barrier Low _| —High Low —| |_th Low ! High
coatings 1 2 3 a4 s 1. 2z 3 4 5 e e e
De-lcing Low _] High Low D High Low D High
1 2 3 a4 13 1 2 3 4 & 5 4 3 2 1
Lightweight Low _D_Ha‘gh Low | J High Low _D—Hrgh
___________________ R ax s & s 5 43 2 %
Low drag L oW el L —High LOW ] b i Low s _High
R A T O W N S S, i R PR | [ O T S Y e
Chrome-free Low [l High LOW e | ——High Low [l High
1 2 3 a4 & 1 2z 3 & & 5 4 3 2 1

Source: Frost & Sullivan.
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Intensity of Technology
Development

Very High
High
Medium

Low

o 51 &y 2" AR Fa Vg

Adoption of Aviation Coatings by Region, 2014-15 Akzonobel, PPG, Sherwin Williams, Deft%]
0 3 FZY Aol g FHe Fo w7t
Ao}, A 5l
@ ofrlol B YF ARG FF 5 Tt 7.9%°]
:::r’:;:’"“”‘" CAGR=Z <3 7oz 7|ig
= Asia Pacific % Z3] : Frost & Sullivan Emerging Trends in

| ROW

Aviation Coatings 2015 June

07 26 FR XY AYNT WY

W Aviation @ éj XH 6(‘}%“5—0]: i%] % ﬁ iﬂ

W Automotive i%l }\] Xo]—sq Q_}: 10%% }](;1]

m Can & Coil _’(_jl_.é_]_:]_—,_ 991% o]}é 'o]:_??; 5]{3‘

W Others = _

M Decorative ZJ‘_ 4 % ]/\1 5 % ?7]——621- 7}—1

W Marine EE o:ﬂ }\o]"é-]'.‘i’_ 9,11‘%

= industrial ¥ &# : Frost & Sullivan

= Protecve Emerging Trends in Aviation
e Coatings 2015 June

X4 A4 =8 g9 ErlE
o Chrome—free coating .
=0 - , —_— self—cleaning
2 SHERWIN -WILLIAMS. cadmium—free &letH
— 2 A | q ioct
Gircotec® ) esser drag projects
_IQFE_I heat managoment =y g-_g_jl_g_ I o t
Manscmwice G- color mixing concep
Z2|0{ 2 E(Clearcoats)
_ onittoku.  Lorp , Clearcoats (E37I
OFA|OFEH H 2 Primers and basecoat o
HiC| 25 &)

% =7 1 Frost & Sullivan Emerging Trends in Aviation Coatings 2015 June
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A ¢ Qs B3, R 5% A4S, 18 Z-ARS} Heo AR,
g AGA, Ax FEd AR o2 44 HAE sfdsta A SHelM #9
& Zlow 7 s

= 5

< Manufacturing and processing technology
= aterial technology

- Testing and monitoring technology

o FIEE W 2B 9t mWe] W Fed EAss) @ Zolm, FH7) wA
(anti—static) ¥ AW %A (de—icing) FB> FF 2 At S5 /" Ao=w
A w3k st B ihApA] 3% T &5 59zt T4 idd A

Self Healing coatings
: i Fast curing chemical
Hybrid coatings RASRRS
Cadmium-free and chrome- o \\
free coatings L /IA’"& \ Lightweight coatings
lll'i*?gg‘%“ |
o
N !
Deicing coatings \\\‘.""’/ Self-cleaning Coatings
\ >~ -nr“/ ;i
\’
&’
Anti-static Coatings ‘é Anti-reflection coatings
Anti-fouling coatings w=ge= Level of Attractiveness

=fil=Probability of Success
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ALL=((railway or railroad or locomotive or trainx1 or (rail
near?2 (car or vehicle)) or transit or tram or (rolling adj
stock) or automotive or aerospace or aviation or aircraft or
airplane) and (((anti* or protect* or remov* or melt*) near2
icex) or ((anti*x or protect* or remov* or melt*) near2
freez*) or dexicing or dexfreez*) and (locomotive or trainx1
or (rail near2 (car or vehicle)) or transit or tram or (rolling
adj stock)));

ALL=((railway or railroad or locomotive or trainx1 or (rail
near? (car or vehicle)) or transit or tram or (rolling adj
stock) or automotive or aerospace or aviation or aircraft or
airplane) and (((anti* or protect* or remov* or melt*) near2
icex) or ((anti* or protect* or removx or meltx) near2
freez*) or dexicing or dexfreez*) and (rail or track or (track
adj bad) or (road adj bad)));

ALL=((railway or railroad or locomotive or trainx1 or (rail
near? (car or vehicle)) or transit or tram or (rolling adj 128
stock) or automotive or aerospace or aviation or aircraft or
airplane) and (((anti* or protect* or remov* or melt*) near?
icex) or ((anti* or protect* or removx or meltx) near2
freez*) or dexicing or dexfreez*) and (switch or turnout));

ALL=((railway or railroad or locomotive or trainx1 or (rail
near?2 (car or vehicle)) or transit or tram or (rolling adj
stock) or automotive or aerospace or aviation or aircraft or
airplane) and (((anti* or protect* or remov* or melt*) near2
icex) or ((anti* or protect* or removx or meltx) near2
freez*) or dexicing or dexfreezx) and (catenary or (contact
or trolly) near2 (wire)));

ALL=((railway or railroad or locomotive or train*1 or transit
or tram or (rolling adj stock)) and ((rail or track or (track
adj bad) or (road adj bad)) near4 (drainx or (heatx
adjinsulat*))));
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Deicing of The Contact Lines of the High—Speed Electric Railways: Deicing
Configurations. Experimental Test Results

Cinieri, E (Cinieri, Enrico)

Sleryinl; Univ Aquila (italy)
Fumi, A (Fumi, Alvaro)[ = d Y
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Ice accretion on the overhead contact lines of the electric railways may
cause severe inconveniences to train traffic. In order to avoid such
problems, methods are presently applied that are characterized by high cost
and/or some risks as described in this paper. This paper presents new
simple techniques for the deicing of the overhead contact lines in the ac
and in the dc electric railways that avoid any inconvenience. They consist
in rearranging the system scheme in special configurations and inject a
proper current into the circuits obtained. Under these configurations, the
line continues to be protected against the faults. Experimental results have
proved the viability of these techniques. The limits of applications of these
techniques are discussed in this paper.
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Possible Concepts for Waterproofing of Norwegian TBM Railway Tunnels
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The aim of this paper is to evaluate and compare the durability, life

expectancy and maintenance needs of traditional Norwegian waterproofing
concepts to the generally more rigid waterproofing concepts seen in other
European countries. The focus will be on solutions for future Norwegian
tunnel boring machine railway tunnels. Experiences from operation of newer
and older tunnels with different waterproofing concepts have been gathered
requirements for Norwegian rail

and analyzed. In the light of functional

tunnels, some preliminary conclusions about suitable concepts are drawn.
Norwegian concepts such as polyethylene panels and lightweight concrete
segments with membrane are ruled out. European concepts involving double
shell draining systems (inner shell of cast concrete with membrane) and
single shell undrained systems (waterproof concrete segments) are generally
evaluated as favorable. Sprayable membranes and waterproof/insulating
shotcrete are welcomed innovations, but more research is needed to verify
their

concepts.

reliability and cost effectiveness compared to the typical European

Increasing traffic and reliance on public transport systems in

Norway result in high demand for durable and cost effective solutions.
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As to the problem that the ice and snow accumulation occurs on
equipment cabin domes of some motor train unit bogies in winter,an
improved structure project of dome is proposed for the model of a
high—speed motor train unit.The flow field of improved structure model and
current structure model are calculated by STAR—CCM +,and then the air
flow in the bogie area and the surface pressure distribution on dome are
compared.The comparison results indicate that the air fluidity of the
improved anti—ice/snow dome is improved effectively,and the ice and snow
accumulation in the area can be alleviated
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