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Prenosné pocitace v chladnu

Teplé obleceni pat¥i k zakladnimu vybaveni pracovnikii v chladirenskych zafizenich. Po-
dobné musi byt chranény prenosné pocitace, aby mohly v naro€nych prostredich spravné
fungovat. Pokud totiz nejsou mobilni terminaly, snimace €¢arového kédu a vybaveni bez-
dratovych siti specialné navrZzené pro provoz v chladirenskych zarizenich, jejich spolehli-

vost rapidné klesa spolu s okolni teplotou.

Standardni modely pocitact, pokud jsou opako-
vané pouzivané uvnité mrazicich boxt(i nebo jsou
vystavovany castym zménam teplot, odvadéji
slabsi vykon. Dlouhodobé pouzivani neoptimalizo-
vaného vybaveni v provozech s chladnym pro-
stredim zpisobuje kiehnuti obrazovek a plaste,
a opakovana kondenzace vodnich par miize zpd-
sobit korozi vnitinich soucasti, jejich zkratovani Ci
selhani celého zafizeni. Nizké provozni teploty
vsak nastésti neznamenaji snizenou spolehlivost
Ci produktivitu. Existuji prenosné pocitace, vyba-
veni bezdratovych siti a rozhrani pro sbér dat,
které jsou specialné vyrobeny pro delSi pouzivani
vchladnych, vihkych amrazivych podminkach.

CO SE DEJE VCHLADNEM PROSTREDI?

Chladny vzduch, nAmraza akondenzace vodnich
par predstavuji vyzvu i pro odolné prenosné
pocitacové vybaveni. Izolace, slouzici k udrzeni
spravné teploty v mrazicich ¢i chladirenskych za-
fizenich, je problémem bezdratové konektivity. Jak
tyto specifické provozni podminky ovliviiuji vykon
mobilnich pocitaci:

Namraza snizuje Citelnost LCD obrazovky. Trpi
jak produktivita, tak presnost prace. Snimace ne-
budou fungovat, kdyz namraza zakryje jejich op-
ticka rozhrani - pracovnici se musi uchylit
k manualnimu zadavani Gidajti, které vyrazné sni-
Zuje jejich produktivitu a zvySuje chybovost. Na-
mraza milze zplsobit zablokovani klaves.
Chybovost pak nartista exponencialné.

Kondenzace vodnich par snizuje Ci zcela znemo-
Ziuje pouzitelnost LCD obrazovek Ci skenerd.
MUZe se objevit na vnitini strané obrazovky ajejf
vnitfnich komponent, jejich zkratovani ¢i celkové
selhani a vyradit tak zarizeni z provozu do doby,
nez je opraveno Ci vyménéno.

Prosty chladny vzduch - Mobilni zaFizeni s bate-
riovym zdrojem jsou citliva na studeny vzduch,
nebot baterie nejsou schopné pri poklesu teplot
pod urcitou mez dodavat pislusnou energii. Ra-
diové viny pFi priichodu chladnym avlhkym vzdu-
chem ménf své fyzikalni charakteristiky auzivatelé
tak mohou zaznamenavat snizeny dosah jejich
bezdratovych sitovych zarizeni.

Zmeény teplot - Nejodolngjsi poCitace nepresta-
vaji pracovat, kdyz je obéas kratkodohé pouzi-
vame v mrazicich boxech, nebo dlouhodobé
voblastech smirnym chlazenim. Standardni poci-
tace funguji bézné pri teplotach do priblizné -
20 °C, které odpovidaji béznym chladirenskym za-
fizenim. PoCitace, které jsou vSak p¥i téchto te-
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plotach nebo vmrazicich boxech (kde je Casto te-
plota udrzovana na -30 °C) pouzivany neustale, by
mély byt vyrobeny specialné pro tyto cely apro-
vozni podminky.

Zmény teplot maji na pocitace obzvlasté tvrdy
dopad. Kondenzace vodnich par ¢asto vede krych-
[ému kompletnimu selhani. Modely se zesilenou
odolnosti by mély byt pouzivany v pripadé, ze vy-
baveni bude kazdodenné vramci béznych usklad-

nost zabranit kondenzaci vodnich par, které maji
vchladném prostredi nejvétsi podil na kratkodobé
¢i dlouhodobé provozuschopnosti. Kondenzace se
obvykle tvori na nevyhrivanych displejich, kde pu-
sobi jejich zamlZeni. Je velmi pravdépodobné, Ze,
dokud neni kondenzace odstranéna, prestane sni-
mac fungovat. Kondenzace nuti pracovniky zada-
vat (idaje rucné a branf jim tak vyuzivat instrukci
zobrazenych na displeji jejich pocitace. Interni vy-
hrivani se doporucuje u pocitact, které budou
trvale pouzivany pti teplotach pod -10 °C, nebo
které budou Casto prenaseny mezi provozy s vy-
razné rozdilnymi okolnimi teplotami.

Vnéj3i plast a pouzdro - Aby se dale zabranilo
kondenzaci vodnich par uvnitf pocitace, je dlle-
Zité pouzit silné tésnéni. Hodnoceni Ingress Pro-
tection (IP) je nezavislé, certifikované méreni

Mobilni pocitac zabudovany do vysokozdvizného voziku - A mobile computer integrated in a fork lift

novacich a vyskladnovacich operaci absolvovat
Casty presun mezi béznym, chladnym amrazivym
prostredim. Extrémni rozdily teplot jsou nejne-
pohybovat mezi mrazédkem, kde je az -30 °C,
a nakladni rampou ¢i dokovymi vraty, kde je
teplota tfeba i +35 °C.

ZARIZENI PRO PROVOZ V CHLADNEM
PROSTRED{

Jakykoliv pocitac do ruky miize byt umistén do
néjakého krytu ¢i pouzdra, to vSak nezarucuje delsi
dobu provozu zafizeni vchladném prostredi. Poci-
tace skutecné odolné vici chladu vyuzivaji sou-
Castek, material(i aprocesti navrzenych specialné
pro pouziti vtakovém prostredi.

VyhFivanf - Integrované vyhrivani se montuje pfi
vyrobé aslouzi k zajisténi spolehlivého vykonu po-
Citace nékolika zplsoby. NejduleZitéjsi je schop-

stupné, jakym je zatizeni chranéno proti riiznym
okolnim podminkam. Prvni Cislice dvouciferného
hodnoceni znadci, jak dob¥e je zatizeni chranéno
proti prachu - O (bez ochrany) az 6 (prachotésné).
Druha Cislice, stupen ochrany proti vodé, je pro
provozy schladnym prostredim daleko diileZitéjsi
- 0 (bez ochrany) az 8 (plné odizolovano i pro plné
ponofeni do vody).

Odolné prenosné pocitace urené pro provoz ve
skladech a ostatnich priimyslovych prostredich
jsou obvykle ohodnoceny vysledkem IP54, coz
znamena, ze jsou chranéné proti prachu acakajici
vodé. Hodnoceni IP54 vSak nemusi predstavovat
dostatecnou ochranu v chladném prostredi, ob-
zvlasté pak v pripadech, kdy pfi frekventovaném
prechazeni z chladného do normalniho prostredi
dochazi ke kondenzaci vodnich par. Pro vétSinu
provozll s chladnym prostredim je vhodné hod-
noceni IP65. Zatizeni s takovymto hodnocenim



jsou chranéna proti prachu atryskajici vodé, coz
je dostatecna ochrana proti tvorbé vnitini
vlhkosti.

Baterie - PFenosné pocitace obvykle pouzivaji
baterie Li-Ion. Nizké provozni teploty vSak béz-
nym Li-Ton bateriim brani dodavat el. proud,
dokud se nezvysi jejich teplota, a celé zaFizeni je
pak nepouzitelné. Baterie Li-Ion také casto selha-
vaji tplné, pokud provozni teplota klesne na
-30 °C, coz je teplota bézna pro mrazici boxy
askladovaci prostory. K dispozici jsou vSak nizko-
impedancni Li-Ion baterie navrzZené specialné pro
provoz v nizkych teplotach. Ty jsou schopné do-
davat el. proud p¥i teplotach nizsich, nez u stan-
Dalsi alternativou jsou olovéné baterie. Ty pfi niz-
kych teplotach trpi mensi Grovni degradace nez
baterie Li-Ion, ale v poméru kjejich vaze dodavaji
relativné mensi napéti.

Soucasti - Je kriticky dilezité, aby byly vnitini
soucasti zarizeni chranény pred vlhkosti a kon-
denzaci vodnich par. Vnéjsi kryt a tésnéni pred-
stavuji pouze prvni Groven ochrany. Soucasti
mohou byt pokryty ochrannym natérem, ktery za-
brani zkratm pti vyskytu kondenzace. Tento
natér do vyrobniho procesu pridava jeden vyrobni
krok a zvySuje tak vyrobni naklady, avsak posky-
tuje ochranu pred financné daleko nakladnéjSimi
naklady na vyménu vadnych soucasti. Méné efek-
tivni je umisténi vysouseciho prvku do zafizeni -
absorbuje vlhkost abrani tak kondenzaci vodnich
par. Tyto bali¢ky vSak ¢asto funguji jen docasné -
je totiz treba je opakované apravidelné ménit, coz
je bézné opomijeno Ci prehlizeno.

Konektory, které propojuji pocitac s datovymi
rozhranimi i zdroji napajeni (napt. baterie upoci-
taCe montovaného na vozidle) - vétSina se za-
klapne na prislusné misto. Sroubovaci konektory
jiz nejsou tak bézné, ale v provozech s chladnym
prostredim predstavuji vytecnou volbu. Zavit na
konektoru poskytuje silny spoj a zaroven funguje
jako tésnéni pred vlhkosti, ktera mlize konektor
poskodit.

Ergonomie - Tyto pocitace vyrobci obvykle osa-
zuji velkymi klavesami s dostate¢nymi odstupy,
které umoznuji snadné ovladani v rukavicich. Kla-
vesnice, ktera se snadno pouziva v rukavicich, je
uzite¢na, ale ergonomie by neméla prevysit ne-
dostatecny vnéjsi kryt zaFizeni ¢i Uroven ochrany
vici okolnim vlivim. Uzivatelé obecné hlasi,
Ze z hlediska celkové spokojenosti a snadného
pouzivani jsou celkové rozméry a hmotnost zafi-
zeni dllezitéjsi nez vzhled arozloZeni klavesnice.

Bezdratové infrastruktury p¥i nizkych teplotach
- Oblibené priimyslové technologie bezdratové
komunikace vcetné Bluetooth a IEEE 802.11 -
standardni bezdratové sité - Ize v provozech
schladnym prostiedim asmrazicimi boxy i skla-
dovacimi prostory pouzit. JelikoZ jsou ,mrazivé
provozy” zatepleny izolaci, ktera miize stinit sig-
nal venkovnich pristupovych bodii (AP), je tyto
AP Casto nutné instalovat pfimo uvnit¥ stinénych
prostor. Potom by AP mély byt umistény do vy-
hrivanych krytl, aby byly chranény proti kon-
denzaci vodnich par a nizkym teplotam. Efekt
mnohonasobného odrazu je problémem kazdého

odizolovaného, vlhkého ¢i chladného prostredi.
Jeho kompenzaci Ize dosahnout pouZzitim speci-
alnich antén, které Ize pouZivat sbéznymi ptistu-
povymi body.

Snimade ¢arovych kodil potiebuji kradné funkci
primy zamér azamlzeni optickych prvkd mize byt
problém. NejlepSim FeSenim je mit CteCku zabu-
dovanou p¥imo v prenosném pocitaci s internim
vyhFivanim. Pocitace do ruky se dodavaji se sni-
maci s dalekym dosahem amohou byt pouzivany
s napajenim montovanym ve vozidle. Zarizeni do
ruky vSak nemusi byt vzdy vhodnym Fesenim pro
tyto voziky abezdratové ¢i upoutané rucni ctecky,
které se obvykle pouZivaji se zaFizenimi monto-
vanymi na vozidla, se nedodavaji s vnitinim vy-
hrivanim. Potom mohou problémy s kondenzaci
vodnich par vyresit vyhrivana pouzdra. Bluetooth
je popularni feSeni pro pripojeni snimacti a dal-
Sich zarizeni k prenosnym pocitaclim; obzvlasté
cenéné pri pouziti v chladirenském prostred,
nebot bezdratové rozhrani eliminuje obavy z po-
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ruchovosti konektorti z diivodil kondenzace vod-
nich par.

ALTERNATIVNI MOZNOSTI SBERU DAT

Rozpoznavani hlasu a RFID jsou alternativami
s presnym shérem dat k systémidm vyuzivajicim
carového kédu a maji nékolik vyhod pFi nasazeni
v chladirenskych zaFizenich. Terminaly s rozpo-
znavanim hlasu se nosi zavésené v pouzdre na
pasku €¢i rameni a mohou byt noseny pod kaba-
tem, kde se ,ohreji".

Systém RFID je vyhodny, protoZe pro sbér dat
nevyZzaduje primy pohled. Diky tomu je unéj zcela
eliminovan problém kondenzace vodnich par. Kon-
denzace se ¢asto objevuje poté, co je paleta za-
balena do smrstitelné folie, a pod folii jdou pak
Stitky s Garovymi kody precist jen velice obtizné.
Systém RFID je tudiZ vybornou volbou pro iden-
tifikaci krabic ¢i palet, po aplikaci smrstitelnych
oballi. Vice - www.Ixe.com. O RLN

Podle firemnich informaci

Mobile Computers in the Cold

Warm clothes form a part of the basic equipment of employees working in cold stores. Mo-
bile computers have to be protected in a similar way to be able to work right in the tough
conditions. Unless especially designed for operation in cold stores, the reliability of mobile
terminals, bar code scanners and wireless network devices goes down together with the

ambient temperature.

If used repeatedly inside cooling boxes or ex-
posed to frequent temperature changes, standard
computer models provide lower performance.
Long-term use of non-optimised equipment in
cold environment operations makes the computer
screen and case fragile, and repeated condensa-
tion of water vapours can cause corrosion of in-
side components, short-circuiting or just a failure
of the whole device. However, low operating tem-
peratures do not fortunately mean lower reliabil-
ity or productivity. There are mobile computers,
wireless network devices and data collection in-
terfaces that are specially manufactured for long-
term use in cold, humid and freezing conditions.

WHAT HAPPENS IN A COLD
ENVIRONMENT?

Cold air, icing and water vapour condensation
represent a challenge even for robust mobile
computers. Insulation serving to maintain the
right temperature in frozen or cold stores is a
problem for wireless connectivity. How those spe-
cific operating conditions affect the performance
of mobile computers:

Icing reduces LCD screen readability. Both pro-
ductivity and work accuracy suffer. Scanners
won't work if icing covers their optical interfaces
- employees are forced to fall back on manual
data entry that significantly reduces their pro-
ductivity and increases the error rate. Icing may
cause blocking of keys. Then the error rate grows
exponentially.

Water vapour condensation reduces or even
fully prevents usability of LCD screens or scan-
ners. It can appear on the inside of the screen and
then it is more complicated to remove. It can
cause corrosion of inside components, their short-
circuiting or total failure, and disable the device
until it is repaired or replaced.

Plain cold air - Mobile devices with battery
sources are sensitive to cold air, as batteries are
not able to provide the required energy supply in
case the temperature drops under a certain level.
When passing through cold and humid air, air-
waves change their physical properties and users
can notice a reduced reach of their wireless net-
work devices.

Temperature changes — The most durable com-
puters keep working even if we sometimes use

Krouzkovy snimac na prst - A ring finger scanner
Foto: LXE
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them in freezing boxes on a short-term basis, or
on a long-term basis in moderately cooled areas.
Standard computers commonly work under tem-
peratures of up to approximately -20 °C, which
corresponds to common cold stores. However,
computers that are used under those tempera-
tures or in freezing boxes (where temperature is
often kept at -30 °C) continuously, should be
manufactured for these special purposes and op-
erating conditions.

Temperature changes have a particularly heavy
impact on computers. Water vapour condensa-
tion often leads to a quick complete failure. Mod-
els with higher resistance should be used in case
the devices are supposed to experience frequent
moves between common, cold and freezing envi-
ronments within common storage and picking op-
erations every day. The most dangerous are
extreme temperature changes - in summer a
forklift can drive between a freezer where the
temperature drops to -30 °C and a loading ramp
or a dock gate where the temperature reaches for
example +35 °C.

EQUIPMENT DESIGNED FOR OPERATION
IN A COLD ENVIRONMENT

Any hand held computer can be placed into a
cover or a case, but it doesn't assure a longer op-
erating time of the device in a cold environment.
Computers that are really resistant to cold use
components, materials and processes designed
especially for the use in this kind of environment.

Heating - Integrated heating is installed during
the production process and serves to assure reli-
able performance of the computer by several
ways. The most important one is an ability to pre-
vent condensation of water vapours that take the
biggest part in short-term or long-term servicea-
bility in a cold environment. Condensation is usu-
ally formed on unheated displays and causes
fogginess. A scanner is very likely to stop working
if condensation is not removed. Condensation
forces employees to enter data manually and pre-
vents them from applying instructions displayed

B D -
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Rucni prenosny termindl - A manual mobile terminal

on the computer screen. Internal heating is rec-
ommended in case of computers that will be con-
tinuously used under temperatures below -10 °C,
or that will be often carried between operations
having markedly different temperatures.

Outer case and box - To prevent water vapour
condensation inside the computer it is important
to apply a strong sealing. The Ingress Protection
(IP) rating is an independent, certified measure-
ment of the level by which the device is protected
against various ambient conditions. The first digit
of the two-digit rating shows how well the device
is protected against dust: O (not protected) to 6
(dust tight). The second digit, the level of protec-
tion against moisture, is much more important to
cold environment operations: O (not protected) to
8 (fully insulated against submersion).

Durable mobile computers designed for opera-
tion in warehouses and other industrial environ-
ments are usually rated as IP54, which means
they are protected against dust and splashing
water.

Batteries — Mobile computers usually use Li-Ion
batteries. However, low operating temperatures
prevent common Li-Ion batteries from supplying
power until their temperature increases, and the
device as a whole becomes unserviceable. In ad-
dition to that, Li-Ion batteries tend to fail com-
pletely if the operating temperature drops to
-30 °C, which a common temperature in freezing
boxes and stores. Low-impedance Li-Ion batteries
ate available, designed especially for operation
under low temperatures.

Components - It is critical to have internal com-
ponents of the device protected against moisture
and water vapour condensation. An outer case
and sealing constitute only the fist protection
level. Components can be painted by a protective
coat that prevents short-circuiting in case con-
densation occurs. Less effective is integration of
a desiccant element to the device: it absorbs
moisture and prevents water vapour condensa-
tion. Those desiccant packets often work only
temporarily.

Connectors connecting the computer to data in-
terfaces or power sources (for example a battery
in case of a vehicle mount computer) — most of
them are plugged into the relevant place. Screw-
in connectors are not so common, but it is an ex-
cellent choice in case of cold environment
operations. The screw threat on the connector
provides a strong connection and at the same
time works as a sealing against moisture that can
cause damage to the connector.

Ergonomics - This kind of computers are usu-
ally fitted with large keys providing sufficient
spacing and allowing easy use in gloves. A key-
board that is easy to use in gloves is useful but er-
gonomic aspects should not outtop insufficiency
of the outer case or the level of protection against
ambient influences. Users generally report that in
terms of overall satisfaction and easy use, the
overall dimensions and weight of devices are more
important than the keyboard appearance and
arrangement.

Wireless infrastructure under low temperatures
- Popular industrial wireless communication tech-
nologies including Bluetooth and IEEE 802.11 -
standard wireless networks - can be used in op-
erations with a cold environment and freezing
boxes or stores.

Bar code scanners need direct sight to function
smoothly and fogging of optical elements may be
a problem. The best solution is to have a scanner
integrated right in an internally heated mobile
computer. Hand held computers are supplied with
far-reach scanners and can be used with a vehicle
mount power supply. However, hand held devices
needn't always be a suitable solution for those
forklifts and wireless or fixed manual scanners,
which are usually used with vehicle mount de-
vices, are not supplied including internal heating.
In such a case the water vapour condensation
problem can be resolved by heated cases. Blue-
tooth is a popular solution for connection of scan-
ners and other devices to mobile computers; it is
particularly appreciated when used in a cold en-
vironment, as a wireless interface eliminates con-
cern for connector failure caused by water vapour
condensation.

ALTERNATIVE OPTIONS FOR DATA
COLLECTION

Voice recognition and RFID are alternatives pro-
viding accurate data collection to barcode based
systems and have several advantages if used in
cold stores. Voice recognition terminals are carried
suspended in a case on a belt or shoulder and can
be worn under a jacket where they "warm up”.

The RFID system is useful as it doesn't require
direct supervision over data collection. Thanks to
it the water vapour condensation problem is elim-
inated in full. Condensation often occurs after a
pallet is wrapped in shrink foil, and it is very dif-
ficult to read barcode labels under the foil. It
means the RFID system is an excellent option for
identification of boxes or pallets after shrink
wrapping is applied. For more information go to
www.Ixe.com. O RLN
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