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Coonoaimr ot o0 the sxpert Dmid a art of te o et "Bxtension Lf

LT v Tarwmaziag Centrat (30001 771/r1n),

Tooxmortretumed 40 Y Canl ae gecont misad L Jith the specifi~ nuyposa
»f instricting 1:0a) aerrorvie’ in 4 matntenann- a0 use Of 1 ¢'imatic chamber

desimed Lo gt vastadins matoriaTo Tapiteted ¢ “Tiratic changes during

tranapirs,  He YY)t 4 3 - mtish thig »art 7 his asignnant Hn
e Srrel et aniy T g U imatic chalbor 1al on oot gt ueen de’ivered,

ooetharn nission e cxoepl completed au ir .riant agpect o L oy
-t luizoa ocricelure oy drtemining the "usabt « poop within the ~hambor,
In lho courst of She wors, o wecery e mted sdme inconveniences and shortc >mings
Beocuamorre Specifica’ Iy the wator dradn in the interisr of the chamber
d st srcelMigentiyy e s anezioua etween tiie chanber and the cOmIreseHr
il sunlied by 4T nanafacturer and hat £ e tmorovigedy  the
S0 Ra Ui Uy chamber was 110 Y o aress 230 7 would have heen areferable
noa country o Jew M2 7 Loooe Jartare avaitabley  wronches sdanted %>
Yive Daolonter ere T iiasy and inztruztisns £:r matntenan.. and renair

dere el T Pinatly, there waz n readremade s-t L curves t) cintr)? the

Locoratirs an? hanidity 8 tlat ' se valyes ft T e aljustd mly rovisioona? ly.




ITROINTION

This is the report of a secind mission andertalen as part of the lareee
scale project "Extension >f the Polish Packaging Centre® (op/Por/71/217),
The parent project was requested by the Sovernment -f Psland in ovember 70
and appruved by the United Nations Devel.pment Programme (UUDP) with th-
United Fations Industrial Development Organization (UNIDO) acting as executinz
agency, The purpose of the project was t> imprive the efficiency and capaci by
>f the Polish packaging industry to meet an increasinz demand for nacxaging
materials and to reduce the reliance of Polish manufacturers sn impoirts of
ready-made packages,

The expert was engaged in order to expand research work in ~llmati: ani
mechanical hazards occurring during the transnortati.n and sitraze o7 nacked
goods, and specifically to train counterpart staff in the methods »f testing
the effects of these hazards during transport of mods in ~:ntainers by sea
and air. The expert was attached t) the Stat- Souncil of the Naterials Economy
at Warsav and worked in co-speration with the Packaging Research and Development
Centre (PRDC),

During his first mission tc Poland in 1374 the expert wae unable t> complete
8 part of his assignment relating to the operation of a climatic chamber for
testing packaging under various climatic conditions because this chamber had
not yet been delivered, He therefore recommended in the report (September 1974
7f his first mission that he retum to Poland for two to three weeks to complete
the assigment after dslivery of ths dhamber, The purpose of his second
mission, which took placs from ) tb 15 3eptember 1975, was to instruct
counterpart personnel in the maintenance and use of the climatic chamber,
His counterparts were lre, Wréblewsks and Nrs. Sawadska, who were responsible
at the Omtro for testing and investimtions in the field of climatic conditions,
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I, FINDINGS

Ttk ox vt P wwan aceorlance with the sequonce >f the

b deastrintion,

. o Lo e aTimatic lanip b W8 B0 el ] ragardings

v .

(3] iccuracy of comtsol ad of programming the techmical end climatic
Jarareiers of the chambaery :

() Uniformity of technical and climatic conditisne (temperature,
relative humidity {rehs)) in the wriking >art of the chanbery

\2) Conf>rmity >f the performance >f tho mechanisas and installation
a3 zhecied ageinst the manufacturcr's specificatione,

iith reference t> item 1 (a), in order %0 progresme the olimstic paraneters
of the chamber = . relative hunidity and tempersture - prefadbricated plastio
curves must be used. As there vas n> curve that osuld be used as an amaple,
the wanted values of temperature for the dry and the wet tulb thermometer had
¥> e adjusted and Pixed by means >f some pieces of wire, It is provable
that crigramming by means of prefabricated curves would de sufficiently asccurete,
reproduceible and convenient, tut it is necessary to have ready-nade sets >f
surves for all nossible progreames.

The "accuracy of comtrol” for temperature and humidity sust be wndesretood
35 the width >f sscillations of the readings for temperature amd hmidity.
It is pissible to make the width of ascillations about 1°7 W seans of adjuoting
one or the other imput ocontrol for heating, cooling, hnidifying and
Gehunidifying.  The appropriate positions >f input comtrol for the different
climates should be noted in arder to shorten the time needed for sdjusting
after oach change of olimate, Imput oontrol must be Mjusted by observing
the 2scillatione during 100 per cent input and as a oconsequence >f reductions
in input,

The assessment of the acouracy >f control could be mede mly mm the basis
of observations of am empty chamber and for onme olimate, because after changing
this climate the comtrol for hwmidity end heating broke d>wmi. The Sther olimste
could nit be tested.
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With referemnce to ! (b), the "working part" of the chaaber is that pasrt of
the interior of the chamber that can be used when the variations of the pro~
determined values are not greater than :100 for temperature and 2 per cent for
humidity, This part {s defined as the "usabl~ room", according t> the German
tamm Nutzraum of DIN 50011 and 50012 (see annex 1),

Much time was needei t) make all preparations for finding sut the usable
rom Afterwards, sther difficultieg arise, s that the pracedure fHp
{"fining the usable room oyuld only b2 demonstrated, The correct definitisn
-f the usable room depends on the &ccuracy Jf performing each single step as
shom in annex I.  However, the distance between the (non-saterial) walls of
the usable room and the inner surfaces of the chamber could be assessed as not
rore than 30 cm, which is muita sufficient,

With reference to item 1(ch the manufactur.r's spevifications were not

omprehensive enough t> overcome certain inconveniences in the installation
*hat were >bperved by the experts

(8) e chamier was insta'led n a ready-rade horizontal flaor,
sccause there was no ~ther ,nder from the manufacturer, As the sheet >f
stainless steel in the fl5:r 5f the chamber had n> inclination to the drain h>yle
i1t the rear side of the chamber, and the vertical wal.s >f the chamber were
orought into a vertical pasition on & horizontal floor, condensed water could
r.>t be drained completoly by the drain hoie, The mechanic of the manufacturer
indicated that the chamber shiuld be raised sme millimetres at the front side,
The expert felt, however, that it would then be difficult to opem the doors

(5)  Tic vamished sheet near the windew in the doer of the chamber
was already considerably coreryded

(c)  T™e manufacturer did not indicate that a voltage of 110 V shoyld
be used in the electrical system, It should have been specified for 225 Vv
since some spare parts for 110 V, e.g incandescent lamps, are Zenerally
d4fficult to get 4m Poland}

() e conrexione between the compressir unit and a box containing
the starters £39 the different wnits of the chamber were not delivered by the
ranufacturer and had tohiuprovinllwu.cofmum;




oo Lot ol ur oot el e 4lLe wats, Jiich were manufactured ¢,
Torress ool ogidt e s i ayster, wepre needed; in ™ ‘and thege 138 correspind
Uy ot metric ot i PRALE

(f)  The manua® 2 ins'ructi.ac Sop b0 chamber @44 not provide suffie
cient information about what t. d. When a Satlure sccurss 3ome instructiong
civering vreatiowns and recairs arc urzent’y om0 aince a 'lebherp service man

is n't avaia’ - in larsad.

2. T> elab-rate the instructiyn definin: te.tine mathids and the ways >f

chamber us:,

In instructing staff membera reeponsib’e for testing and investizating |
slimatic conditisns in the meth>ds of usinz the chamber, the expert strocaed

the £ 1owing main ruless

{a) The questions t> be answered by means of the climatic chamber must
v¢ formatated exactly and based on a definite task or prodlem of packaging
techin o3y to ve solved

() The climatic chamber should be used omly if it is hought o be
the nost appropriate means of s2lving the prsblem;

(c) Te procedure £>r using the chamber must be carefully eladorated ¢>
casare that the answer given by it oan de used 5 golve the prodvies.

The expert develsped instruction sheets ts cover the main testing and
research nrocedures for using the olimatic chamber. Most of these sheets are
attached t> this report as annexes I11-V,

3. T> carry sut treining in the chamber's service and its maintenance,

The expert used the procedure desoribad in amnex I in treining stafy ambers
a2out servicing and maintenance >f the chamber,

4. T sonsult and assist in th: r': “Seing sarried Mt in connexion with
rganizing the sea~test trip.

The problem of testing for a sea trip had been dealt with thoroughly %y
the expert during his first siesion; omly a few qQuestions remsined. Ono
question referred to the method of positioning the Bessuring instrenents o4
the difforent prtmts of the ship. They should be henging within open eretes
in an lppm;)ulh pasition at predetermined paints in the 'Sween~decks and




in the deep Mnld ~f the ship, The PAACUPIn: S rurment s ghould e b T
and adjusted before the beginning -f the v y.i- ] 27t r 4y ST A

183

difference »f rcadings were 15 be found after *+r. rit, tha other va'uye.
ragintered during the voyagr must be .rro.ted 57 .p CXtrano.ation Letwer

initial and the final values Sf the 1Ya T,

With reference to evaluating test -ecimens with ~reservatives agains?
corrosiom, the expert wms guided by the nrincipie that for packaging purp.se:
the surface »f a material must rst be .0 uanoed and leterisrated, espe:ia
if this sufface had been worked or could corrode. Test specimens for finding
ut the cormision-pr.tective sronertior f Jrecoryativen agminet corrogi vy
should be cvajuated after Finishing 4 wosy, o 0 At chine Yo hud
describing ths amount >r percentage of - prsqed irfane, The Simgeas 2y
Jerfarmming this test in *he chari.; 3 0 - SEE e e g
'tween-decks.

Proposals £ir this climate have veon mad. v b Aoratunges und
Porschungestellc fir seomEasige Verpackung at Marurz 15 2 result of its 4.
voyages (see annex TTT),
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expert made the following recommendationss

. -

. : sroceldurs Tor Gofining the usaole rou P tiie chamber (lee amnex I)
should be nputod after the testing instrusents have been checked ad

hoast i Ly an raariate arouaduriz.

o Viinstrustion shret o1 tha Tseatin H° the weable roem of the ohamber
siouat oo D aad tent ready Oorouse noar thoe chamder,

~

Ze 4 Tist of neelad gets Hf curves fir tomsarature and buridity muat e
tatrn Too bis re et and 3unplemonted oy the requitrements ,® the diflarent
Forarto ot P Y L Caziacin Toseaa an? J=val rmant Contre,

. Coe e P T S . i —ry .
. % RN S X RS R TS Yo s IR LT PRVLTL

Thavir O o Slarher Covaept L

Ta) deooripiior of She ins mviniances and fau’ ts (bs:zrved in wriing with
+ AT re

7.} nareration of sarts lacking (wrenchas, o> nnexi ns Yatween the chamher
anl tic Comorassor unit, maintcnance wnd repair, de%ailed rlans >f lines, uniis,
Zantaotl Lhie) '

(2} 5 tis® o0 sete 21 climate contrrl as indicated arvn,

"o Tht comaexiones and parts of the contry® 2cuipment > the chamber shou'4d

orar el s Shat thay can e Mand in a 2lan showing every detail.
2o rirg szt o paper lealing with the shamep gh,uld e eyt st n:

Caue A the lanher,

Jo 4 2han shoutd he rade S5r the use of the chanber showing the %ind of
vests, Whe needed time, the needad climate and the >rdering despartment of
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Annex [

PROCTDIMT POR DWPTHING TH™ USABLT RO @ 1 CLIFATIC SHAYRMR

TLe "usable room” of the climatic chamber means that part of the
chanher that -an Ye usod when the olimatie = mditions are within the tolerated
values 217C and 25 per cent r.h,  Basic information about this procedure nay
be found in the Webber manual for the chamber, section concerning "Input
controllers” and DIN 50011 and 50012,

It woull scem onvenient L) use tie o0 wins - rocedure £or defining the

usable roimg

(a) Chesk measuring instruments planned t.r uce ngide the chamher for
reading sutside »f the chamber;

(o) "ut at least four instruments frr temoraturs and humidity with theip
sensors at definite »norints in the chamber, ("Definite" means that the print
where the sensor is situated must be measured, defined and registerad in three
directiuns with reference to the chamber);

(c) 3hut the chamber and bring iato positisn the set of curves destined
[r the first testing climate, e.g. 10°C and 2° 1ot cent and adjust the input
sontrols for cooling and humidifying so that the oscillations of the readings
will not be more than 20.57C;

(d) Performm at lcast three measurcments sesinning half an hour after
shutting the chanber and [inishing the works accirding 4> procedure (¢) atrve,
Wte tiem in an appropriate schemej

(e) If the deviations between She averaze values >f tir threc moasurements
according t> procedure (d) and the ordered values at the control desk >f the
chamber are greater than 3% ama &2 per cent r.hey the usable room is ssaller
than assuned in installing ti~ first measuring noints, In this case the
neasuring piints must be shifted more t5 the centree  If the deviatione are
staller, they can be shifted more t> the walis;

(f) Put the second testing climate in oreratisn and perform the same
measuPements §

(g) After defining the dimonstions and the location of the usable room
in the lowest plane, 1ift the measuring points to a plane in the middle height
of the chamber, and after that to the highest plane. Repoat the same
messurenents




=ide

(K} Descrive the dimensions and the loostiom of the wsadle roca defined
acsO rding to the abive-mentioned messurements en o sheet of paper, ol emo

Sry to the file about the chamber and fiz ome copy ready for wsc at the ohamber

taalf.
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USZ OP THE CLIRATTC CHAMBMR POR PRECONDITIONING CACKING PATERIALS ATD
PACKAGES POR 'SHICH SUBSEQUENT WWCHANICAL TESTING PHOCTDURTS MUST 3% *TMPORTD

Preconditioning ocording to DIN £5433) ic the trcatmont 3f & specimen
with & special climate if amother kisd of testing is to follow whose results
will depend on climatic conditions. Preconditi ning is necousary, theralore,
Dor paciages nade f pay-r=bLrard and Jgiastic muteriiia, The time Satunaen the
end >f precanditionine anl the £, WARZ Lootiag orooodar mast e a3l it oae
~ C

Poesioey s that lan=c ia ua o o L LR S T

ALY L doyond anadl, toloratbed ariant s, .

T time peelad £y Jracoaditionine g 403 L rrg

(a) “he greator tue diffepense oty g . ous climate and the
Ciimate 8 prec nditioningy

(b) The &reater the thicincas .7t wally o il RE T §3F

(2) The donsar the structurc »f ths ua: i3y

(4) The worse the conductivity for heat and/.r w.idity of the pactaging

tateria’e

The aimg o»f prec mditicning nay Uet

(a) T achicve "nrmal" crimabtic onlitiskn, ., b0 imatic >miitions
that can be found very >ften i al.ra* i noa o ltrats o limata,
(B>mar c'imatic sonditione ace.rdin: ' DT T 4 Lpe o DYV wings ZO}C/
G2 per cent rohey 25°C/50 i cont Peliey 772707 v Lot poh, 227478 por oent
Felie §

(v) T2 produce an extreme olimetic situation that ic possible during o
voyage vhen mechanioal hasards WAy ocours In this case the test procedure
£or simsulating the mechanioal hazards must .- rerfromed as muickly as prssidle,
as aentioned abdove,

Tests of this kind are of the following typess

(a) Dropetesting or sther impact-testing of plastic drums after pre-
conditiening 220°0, and fibre drwns and paper-board osses with 23°6/93 per camt
0@ 40°G/92 per cemt or after Dedng retncd n (DTN 5547) 4 |

() Pastuse et mlie testing, @i gmesslly esch short-time testing
of pashaging maderial We prepertics of Wiich depend on elimstic conditions,
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UIVSTIONTNG AMD TETING REDMVATIVAS AGATHY coRmOSTION
T TONTEXION IITH THT US™ 9P A CLITATIC CHAMS™R AFD OPRER TN

Tregermatives aseingt corrysion must ften withstand nrt mly high values >f
torperature and humidity and frequent changes of climate, dut als> salt |y,
industrial atrosphcre, dust, heat rediation eto. In addition, testing
srocedures that shorten the testing period are preferred, Merelore, the
£277ouing testing equisment and nethods are uged

3a’t snray chamber (DIV 53021)

C.ndensation chanber §:¢ ] 53017)

“'ndmsation chamber with 30, (TN 50917)

seatharomet ar {i3MT°) —

dtloat additional equiment it is not ;.suidle ¢, teet the Yehavir of

#1323 and packaging naterials in climatic conditime Jeourring m deak f
3hips and in the snen air at A point on the earth, decause 1% s impr0eid)e
3 repryducs or strulate the £21%5uing influencess

3a't dust

3a’t spray

Jadiation from the sun
Main, sarw, {ce
Jazes, o.3. 802

T> simulate thees comditina, the abrve-nentimed oquimnmt dmld b woed,
In a climatic chiamber of the e deing instelled in R0, amly olimstic
©>nditine existing in rioms can de simulated,

LT —— e N O B T ST
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WE OF THE CLIMATIC CHAMBER FOR ALTERL.TINO CLIMAT RS
(To simulate the conditions 'n 2 roum inderg ing
intense variations »f ‘o patupe and humidi e
during 24 hours, e.;, .n a ..: iWa AP, an
automobile >r the 'tw ap-de-ks .7 3 shi)

-~

fim 2 ratungs- und ®orschung, e Mip s i o Jernaciung has

isooverat that the -1 'Wing altemating ~1imates >ften occur in the 'tween~

1w 3f a shi.g ‘3’3,-'35 per vent vty THr 14 hooarsg heating and dshumidifyins
»~

for 2 hoaray 3°8/07 ner zent rot, £y hours;  <o>ling and humidifying for
4
2 hourg, =

Tho. temperatures say be still higher, up t> about 60°¢ >r more, for
siva’ating the climati~ conditions in the unper layer of packaz~3 stowed in
the "tween=dec':s of a ship or in & railwmay :ar.

siinrnating olimetic testing procedur s .can a.80 be used for teating the
orotective properties of preservatives agein’ cirrmaion (see anncx 1T1),

T & See H. Rielke, Yemeciomgerundpchau, ¥o. 10, 1967, po. 75-80,




AdaX ¥y

USE OF THE CLIMATIC CHANBER FOR CONSTANT CLIATES
(isce for simulating conditions existing in heaps of cerge stowed
in the deep hold of & ship or in a storege hell)

SV ioatt oy chamher (viu.: frm the
oon d ux‘),

T x ty e testad

Meta) crate 2y 4 the D1z 8> that

it ig situated in the usadl: romn
~0 the sharonr

Sisstisnd

Te 4oin naner=nard Loz ayropriste Jor ewport purposes cversans?

. anguor thio question, the following pricedurec cn'd be usedy

(a) ho stacting height is calsulated by the formu’a

= 5‘{-’4 e 373 4 whera T is the hoight of the stacting and G the weight 7
i 1el nactaze L8 o same <ind as that ) De testedy

(V)  rranze the interior >0 the chamber according t3 the fremday

()  easures yagegey ¥ sho.m abive, dezinniag altar e dap el them

a’icr nz, tuwo, turec and four wecksy

(4) ™~ Qi lerenczes A 1',,2,3.‘ aftor a lefinite time, eig four wecks,
rust b catcuiatods A Ry s hy - ho ote,

(c) If the average differance >f the four sides 32 She 2z Is ) Jreat,
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Gege Mure than 20 mm, the Joad wust be diminished >r quectisn A must be answered

tn the effect that the by is not appronriate Cor 4 -~ annod e oze

e

Susaticn B

Nnat is the ratio of the long-time stacking | 21 and the short—tim
compression load that a package can withstand?

[y answer this questi.n, the Fo_ owin: v~ - o g 1 o 2 0
(a) Arrange the charor as in ~uest o g
(v)  Find Hut the naxinum welght 0ty e 0 i N e T g
dithnut the byx breaking dowm sPA L D> 70
(c) 'I‘est. a ox 3f the su.nf*.type a.m:i., afler roondits i oopil o
Timate uged £or o crcoedurs 0 by shortatin N o ot
AR .
L) & ™Mi-at - the ratio asked,
LIV oD - LG
N N
]
;
1
ai
i
:
E

The procedure is about the same as [r A,




Taciage oHr o .atainer

Desiccant

EREVERRY SN UV & WS- SUIPANE -8 |

WY T yagqranzeny of the desiccant after baing completely
- RS R

SLroon dar (21), tw> days etz

it ity above the timeg

35% t2 by tested

I3 52 {eon

densor for tempereture with & n- >
& reading instrument owteide the
chamber




(s) Arvengs the chamber as sho>wn above;
(b) Messure the temperature of the iron blic: ¢ )10 20 g0 g Mter 0, 1,
2, & 6 dags;

(¢) Omlculate the heat enarg stored in the iron black correspsnding to the
the taperature}

() P15t the heat emergy dyv g0 g0 g0 g 3bove the timey

(¢) Beat-comfuctivity can be caloulated as the rati> : where A
18 the surface of the box except the b>ttom side and A timd* @ 51%%ay ¢ the
linesr part of the curve.

&/40, 50, 60, 70, 80
908 .0,

arnter hax of paper=uoand

(0) Arvenge the htoﬂor of the olimatic chamber as shown sbavo.
(®he papes=boasd must be completely dry before putting 14 int> the chamber, )
The wight, G0 of the dried box must Ve checked

(1) Ghesk the Weight of the Wox after twy days at 20°C/40 per cmt r.h.

1% oy Yo anounet et after this time the water content >f the bog will

corvespnd % e oliante -‘um ‘

(s) Ghamge e sltmnte %o 20°4/50 per st robe and repeat dmkm the
wighte after W aore lnn
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imat o marted abovey

Sweigit N 3, 0. 3,0 = 3y L5 3 -
- e,

P srreceondling relative hunidity,

w1 cclars can be used Sor cther

fir.ling ut the dependence of
Ahent fotus paccage, and the
by outting additional bomes of
_n after the >ther after their
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