YA ]

PIjAaiS 2 H=E =
LU AMtote boxes)2l WXl

Protection concepts for tote boxes ( KLT (I )

DIPL.-ING, JoRG WILMS-VAHRENHORST </

s

At 104 G AFH 2FE AT Ford E2Y ARES AEE] Sk g e
g =2 AR AXPAS} AFEAIEC] B2 Y-S 7Y R, A s Aol A
= wAAC] Btk Eg2E EEE Alx 2 ARSts 719X Y Atare T AkEA
S JtHeH, 83 waEA ¢ Zetay B4 sAe 2w (fire brigade)7t Alo]a}
7] AJHog = AMES HW g Z gt

Q9150 weHolol she SHF wAolt (AT 5
Blojy o] =7] 3 ujA])

olm] 1991de] VdS Schadenverhiitung@$} Association of the German Automotive
Industry@oll A eRbE/dAE Farel A3k 2splids /iEstr] 93 A A QLIS
Fydo 1 FA FEE A w2 v E (unfoamed) EEFAE O E THEO R AR
e olUs FAIE BGW 422 ¥/ ACh

ey A EE &4 (modern material)@ #H 7]&d WP E VS 2092 X P F AN A
X (Guidelines for Sprinkler Systems VdS 2092)¢] w&

oAl AEH= AL olde 3 HA SALI S T SHAUS
I GA FE A Z2ASIY, #a sdoe] R )9 & (fire hazard class®)
448 ERHJG. = ©2 274 U= slrto] wixd

response sprinklers)©] 31t

Zejng Agoly BE3n
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(M Klein-Ladungs-Trager (=small charge carrier) 22 5t%
(2) Verband der Schadenversicherer, & &8 2 HXIH 3|
B Verband der Automobilindustrie, S AtFAtAHEE], S AtFA AY L HEUHE HESHE XX

(4 Guidelines for Sprinkler Systems VdS 20920l @2 QIHEF, vdS CEA 4001 UL
gkt
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5) D QT TS MAMEfOL Eolof M2 AZaZ MAS YT vds AP AHEE2 AS Ul g mel gt ItA
Mol HEof mat BREct
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A ¥H(amendment) S1/93] £&H F7} A4S FP T

VdS CEA 4001MelAM < VdS 209201 &A%  PP(polypropylene)/PE(polyethylene),
PS(polystyrene) &2 Hyto]| B3k @xio] A3 7IsHol Atk 1Y 3m=E AgE &Y
ANz AU Eol2 dal AF AFEole] WA B FE5IHY A& (use of metal
support)> A& 202 A= ATt

olZg A aQsE Qs AT BE&AHQ AES AT AEE WEdol 874
Atk AZE WsNF-E 20061 597 20079 5€] VdAS Schadenverhiitung, FM Global(®)
2 BAAA FPE SWELA EHAANESY AEAT] A (full-scale fire tests)l]

[}

1
Atk

M

oHAE T

[ A8 sz
%a} g Adolde] WEAY At Fad FAE
22N (PP)Y} Zelo YAPE)S Lo sty oA

shAj e} 2 a1o] el A 'Lﬂ'/\‘i/} =
A= “3}3011/‘1 dastH, 28tes 1 05‘9101] 4 =2

7ol &4

mN
flo
1%
Lot
i,

A9 pool fire®= Wste] Z
& g 7] W2 T4 A

2] W Sty HeHolve #AAE
A= A3kE7] ofHu= Aol

O FDL TH SoIM SES o4 Y NYY o ALgsts ety

BolM AZYZ2iMuol M, o

(7] S

oH

VdS CEA 4001 Guidelines for Sprinkler Systems, Planning and Installation, 48 ! A
X, SRl Aot =H Y AYMYE JIst MENM

Offl Al ELHQI HHAE U MA 24 WX AXILIOY MHAZ MFsts 0|2 HHIAAZ Aoy

B At BE 2 |
—_g —_ —_ =<
Q% 2% ol U MBl Y Sl Wt AUF MHIAS HFECH

(9

QIgtd SHXel EMHO| t7| Fol =&, EAYS o LUojLt= IHXH, QU MHIF HYEIILL BHACZEE SE5E W
A poolol PP, poolol FAHZM MH Fo UR= A & F218tste sty ZZo HAASHSHA AollA
Hotelat HESY ST UABICH
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webA, 3m ©]/de] AAEolE FE3t7] s Ai e 4o o] AgE Y F
7HA AA aag SAdEe FHEHUY.
o A4EE 30mm/min®] 1% ¥ &3 AAl" A~z ZF Y]

o
T
0 AF9E 30mm/min® A3t M8 HAE 2xZgSedr]

FM Global Research Campus(10= HH-E 9|3 VDA Recommendation 4500(1)e] w& 5=
7ol gle Wl ERIEAAE AR

RL-KLT series according to VDA 4500

Lifting slots for Lid seallng holes
vertlcal retrieval

Barcode
fixing
area

Ergonomic
hamnd grips

Centering
hole

Mounting for
label fastening
wire

Stable Impact
surface for use In
minkload system Lower Support grip
(front/sides) stacking rim

VDA Recommendation 4500

Card holder

Ago AHgE Z o€ (polyethylene)ZH o] = o] F 8 (double-wall) F+x2 &3
400mm x 600mm x 280mm ©]®, ZxHe] o AAujde [2H1]7 2o AHI E=
Fa 794 AFS Hal dHez A AAE AHHE AFuA FAA 24m o
ZAsbe] vfAEIATE E3 VASHlA 591E RTIA2) 500]3}20 k160 Z7]WHg-d A7 F 23|
E7F AREE AL, 10.5me] A Folol 3m HH o2 v X EH AT

o) StxH, Zof, KtARHSH S KHAAAM BIXIE Q8 A0t ME BHAEE £35H= 0|2 FM Globalel 7 ME
M VDAES Y At xtMAH )2 small load carrier "KLT" system (otEt13 EHX)

12 BESAIZERIZ, BHA Al 71RO 2, 45 U HSAIZte| st ADYI2s|S0| B3 ANE X+

o O
= =3
FZ9H-33: RTI 81%#~3500]3}, E44¥+3-3: RTI 51%#~800]3}, Z71%9+<-&: RTI 50 ©]3}
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top view

side view

drawings without scale
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o] TAHIJAIR, - dolEd AT BINELS e F AT

T 2 A1 Y2 ¥3 a4
o mt 2006/5/1 2006/5/4 2006/5/8 2007/5/8
o= (flooding pressure) [bar] 3.2 3.2
4 8ot A| g/ X% =
HE AZZHHE EHSF [min] 02:48 02:43 02:48 02:19
HE AZAZHHE EHSF [min] 05:29 07:01 05:31 06:00
e Ama3sE £ 19 19 16 16
WA AZaI3 BE [ /min] 288 288 288 288
M 7ML= [C) 432 306 285 322
AlE X & AlIZE [min) 20 12.5 25 30

st Aol 2As eRb=/dAr ool #3 F A AR Waoide] A W
S/NE& VdS CEA 4001 A% A 2008d 7§ ¥H2008 edition of the VdS CEA 4001
guidelines) k7.3, k7.40] A=) o} k7.1, k7.29 W& 19903 tholl 7Hed SutEArA}
ZFarel wade] &g Aot
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[] & M=ol 4.6m =2 (free-standing) M2 WT Iy

VdS CEA A 3A] k73oﬂ = ET2E AAEY Al 3 2ZFE

3l ZleHe]l led, oA &AW A o] ThseAl k7] 99 _%715}1]1-4

T2 1 A ojol] #gH W%C’]ﬂr-

2P FHAR Y A8 s ol 22 A g Aol 9 Aol

WeNEe 2 ot SH=EAAHGLTW) 9 22 583 39 Sot2E A= A&

7bFestth st BHdA ] F A (water-permeable), @Y B (single-wall) T3] & 35
AP M AHET 22 ST FREEGASE 22 WA o' Ao Jhsdtt.

AP AT 2xF I = v 2ol AAHA

0 2138 AuE A A (design as wet pipe system only)
o Ho) dFEol 105m

o Ho) HA =o] 4.6m

o ~xyIe A el 300m

o 2T FYE T 28 H I

o A4+EE 30mm/min

“Fast"9] k160 ~ZHZF =

asjopA A A%

=
23
olo
M
= i

O
N
o,
5
Fel

A0 B ARAG Qolw 21T AL e 27
2AAQ EAAD ] WA WAk By Theel
2 71&dn Aol srl, R Felstel sl P

[] &%

A3hdu o = SFAE AT B, FAE JFT s 7] el 2t E52
A 23] T3 FAl o] FolX ol an, Altdl= EThAE =4 A Ay
gl oo FHE o Aok et wEkM tao] A 23] HEHH

5 VdS 203499] ARAVEF] wEd, Agule FFAHE AREA 1082 2R
o A,

-

(13) Gro 3 -Ladungs-Trliger (=big charge carrier) 2 stF 2 LELE X

(14 VdS 2034 Non-Public Fire Brigades, Leaflet for Assessment, QS 22 & AHW FI7HE 2%t XEIE
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0 Hzo 2T FFANE 2E A2 6w Agle] Fso} At

5 VdS 20349] AlFAVRFel wheh ATle) H7be FKaol A 1 o] elofe} gtk

0 2zgge g 4% FoE ol ANE AR pauA o AN B
Hol JleFdn Fr190e wge e Adhe BEAES 8 Bl

(2284 33

German Industrial Buildings Regulation(IndBauR)$] Z71of uwh
FEAdnl 30 BAR] 1.5bars] WG o g 223t o]
Gasit £t 400m'e] 28527 FES S8 2Rz P
. F7rHeR, AEe] Holk 370e] DN80 Ashxie] Hdl 50m 7

&
2
o I
* 15
oy o b
o A o fob
B
[

[] 7] 2 A vjE & 7|AH|(Smoke and heat exhaust ventilation)

2R 9 AE RBLLAA Fead 2o At AYE A7E AR
#7)4HISHEV)7L Basith 7] 2 o wjE $71aus szg2eae 5
of AFe 77 27 AaA FEo2 FEHool A},

3 A7) B s A0 A= BPAe] Bt whet 5000mE 3R] ehotof gt

[ XHEAE

Aol 2As e, Fend AP S WA 5 AZTIL 150mE Z2HEHA ol
of 3ta1, Z47+e] A9 HA 24me| W3l (fire breaks)Z 8 F ofof st}

H S &z < B3 dd(cover panel)§le]l FHEIJAT, BRI FAZHAD LS
FHazketr] sl HHloly A Jhrkeld BE sjds AA s e AT

[1 MAXHAM HAE LHZHY

B2 A A Zek2Y AeHold s AR RaETh VdS CEA A A

749 WEMEL A Bad Aol B9 3k S

de ¥3t7] ¥1% HHP-protected risks(155 98] 7Wd= At o] WoridS WE74AHY
o7} 1.2mE Z2H}ste A-dnt 75‘1% 7}ttt

i)
2
i
o

(15} HHP(=High Hazard Production)
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BEAGNAE A AgTee] FA7} 150m 2
AATAL 7] ARBT. AZTFIe Hx w2
10m o]o]ofo} g},

ofd) 71&d 2zY2e AN AN e 2xY2esl AW ARAcdd naH 2
s Ao Aold & 91, AFTAe 300me] whEEH F BwE 2B e

2957 FE= 5, 25me] AT
.m

4me] WHHE T ofo} Hnl, Zu

=<

=

AAQAE FAYE EF HHP1I~HHP39 75mm/min ~ 12.5mm/min7t X&) A< 5o
ZAE T2 o o8y Aaes AeEnd wE FAjxo] o,

o HHP1 2 AA

- AEE 75mm/min

- A= Hjzo] 1.6m
o HHP2 A A

- A4 T 10.5mm/min
- A= Hjzo] 20m
o HHP3 A AA

- AEE 12.5mm/min

- AR Ee] Aol 25m

mjE:x

SALP) AT SUBIA AN BIAEE 17, 5
5o Feboay Adeld Fuol B T pAe ERHQ RsAEel sl Aysa
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2t}

ae ga) A Aee dvEdez A3 AE 2 AREBAe g A7) Hae
2 5 ok @4 2ne #3e Welw Yx Avole) 47 AR FAET A
A3, Zetay Fae] waAYe osh e Wakasd wah HHs ALAA Yo}
Aol

A2y

VdS 2092 Guidelines for Sprinkler Systems, Planning and Installation

VdS CEA 4001 Guidelines for Sprinkler Systems, Planning and Installation
VdS 2034 Non-Public Fire Brigades, Leaflet for Assessment

VDA Recommendation 4500 for Plastic Containers

VdS/FM Fire Tests May 2006 and May 2007

CEA VdS 40013 vdS 20929 9IHER{ Bl

LH (Light Hazard) — BGI
OH (Ordinary Hazard) — BG2
HHP (High Hazard Production) — BG3
HHS (High Hazard Storage) — BG4

~ 2ADXR

VdS Schadenverhiitung (=Verband der Schadenversicherer)

£ LEYXHI, 1948 SUQ LASHEHPAIE MEUSH APB2TIBOEAN
£ MAAM FHE st Us AJAIE ETTH 20099702 &HEHAIE &AM sH
2Fstl Yok F2HFE M, =i, =&, 3UECK T 209749 EHEHFZ A
TEE Y, AF, ZA Y 7IE MFPED oflet UxFH AFE HYStL UL
ESH 7S XNALREM AFZYM, M7I1UH, AP/ Y HF e T oFe 2ok
HPE £astD QT BEBL= 2o XI5t QCH. (website: hitp://www.vds.de)

i

o

EM : S+S Report (2009.4, VdS Journal)
L HATEUA|R ol
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