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The most recent trend in storages 
for apples is by controlling the a trnos ­
phere in which the fruit is contained 
to very line limits with resp ect to oxy­
gen, and carbon dioxide. 

The technique has been well known 
to horticulturists for severa l years 
but is only gaining tru e acce p ta nce 
in Canada at the present time as a 
practical method of holding app les 
for an extended period. 

Controlled atmosphere stor age pre­
sen ts a very interesting and provo­
cative field to the Agricultural En­
g ineer for the challenge to design a 
structu re which is both efficie n t in 
operation and containing almost per­
fectl y sealed storage ch ambers is pre­
sen t in this type of storage. 

It should first be explained that 
controlling the atmospheric condi ­
tions in storages where ap p les are 
contained actually limits th e respi ­
ratory rate of the apples to su ch an 
ex te n t that the fruit is placed in a 
state of "suspended animation" . This 
term, while not commonly used with 
any thing but animal life, can be 
applied to fruit because even th ough 
det ached from a tree the fru it is a 
l iving object. That is, respiration does 
go on because fruit sugars are oxidized 
in the presence of ox ygen in the a ir 
and as a result carbon dioxide, wa tel' 
vapour, and heat are produced . It 
has been observed in all types of stor­
ages tha t the more rapid the ra te of 
respiration the quicker frui ts b re ak 
down or deteriorate. 

The process of respiration can be 
retarded by low temperatures which 
is a standard method of storage. Other 
principles, such as decreasing oxygen, 
whi ch is necessary in respiration, and 
in cre asing carbon dioxide, m ay be 
exployed to assist the refrigeration 
practices, the summation of these prin­
cip les being controlled atmospher e 
storage. 

The first requirement in a control­
led atmosphere room is gastight con ­
struction and by proper design close 
to ] 00 per cen t tightness should be 
attained. 

It is thus necessary to observe the 
gas condition in the room periodically 
and a gas analysis must be made two 
or three times daily to ensu re clo se 
control of conditions inside the room. 
An Orsa t analyser is used to observe 
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conditions from outside the cham ber 
since the low content of oxygen will 
not permit obs ervations in sid e unless 
absolutely nec essary and even then 
respirators must be used . 

Carbon dioxide is a product of res­
piration and increases while respira­
tion takes place. If the total percent­
ages of oxygen and carbon dioxide 
reaches 21 per cent ventilation can 
be employed but if the a tmosphere 
does not contain a total of 21 per 
cent but rather quantities such as 
3 per cent oxygen and 5 per cen t 
carbon dioxide to operate sa tisfac­
toril y an y quantities of ca rbo n dioxide 
over 5 per cent must be " washed" 
out of the air. This is usu ally done 
by means of an atmospheric washer 
using caustic-soda solution as a wash­
ing agent. 

Since control of temperature and 
air tightness are essential qualities in 
the C.A. rooms rigid design and con­
struction procedures must be follow­
ed. Insulation of walls a nd ceilings 
should be carefully applied using 4 
inches of cork board or equi val ent in 
the walls and floor, and 6 inches of 
cork board or equivalent in the ceil­
ing. Vapour barriers are imperati ve 
and hea vy kraft paper with asphalt 
binding has been used successfully. 

The seal on the interior of the 
rooms must be given special conside­
ration to provide a minimum of 
leaks. The most successful liner thus 
far is a series of galvanized metal 
sheets of twenty-eight gauge with over­
lapper joints each joint being over­
lapped by 1Y2 inches and cem ented 
with a high grade caulking co mpou nd . 
Large headed galvanized roofing nails 
are spaced about 2 inches on ce n tre 
to give a tight seal but each nail must 
be finall y covered with a good bead 
of caulking compound. 

Normal stud wall construction is 
permitted if the sealing qualities of 
the lining is not impaired but at 
least 2 inches of cork should cover 
the entire face of the stude while an ­
other 2 inches or more sh ould fill 
the space between the studs. The 
layers of cork can be fastened to­
gether by wood skewers whi ch limits 
the transfer of heat through the wall. 

Cork is an excellent insul ation 
material provided it is not in co n tac t 
with moisture but readily crumbles 

and fill s the bottom portion of th e 
wall if attacked by water vapour. 

The 11001' is co ns tructed by filling 
up to pl .uforru level with Fill and 
gravel, well tamped , and then topplllg 
with a layer at concret e a bou t 3 inches 
thick. At this point in the construc­
tion it is recommended that the gal ­
vanized sid e wall liner be continued 
so that It co vers a t least I foot of 
11001', thus giv ing a ir tightness at the 
foot of the walls. A vapour barrier 
ma y IIOW be placed on top of th e :: 
inches at" concrete and 4 inches of 
cork-board placed above thi s to en ­
sure good insulation . A final 4 in ches 
of reinforced concret e ca n now be 
laid to carry the load from the stor­
age product and ma chinery used with­
in the chambers. 

It is good practice to leave a gap 
of % inch to ] inch at the perimeter 
of the top laver of concret e whi ch can 
be filled with an asphalt compound 
to allow for expansion and co n trac­
tion. 

Some storages have a tt ac hed 1 in ch 
by 2 inch rna terial to th e \\'all s by 
means of ca u lking compound to pro­
vide air space around th e fruit boxes 
for proper air circulation . Others 
have provided a bumper bo ard about 
the storage rooms to provide ventila­
tion space and also to prevent dam­
age to the metal walls by loading 
equipment. 

The only eq uip m ent in t he -oo rn is an evapora to r 
w i t h bl ower and d uct work and ihe causti c 

soda sp rev c bu m be r. 

Each chamber is test ed under air 
pressure to ensure positive sea l be­
fore loading takes place. This ca n be 
done by releasing car bo n di oxide 
from cylinders until the ro om is pres­
surized and leaks observed . 

Since air escape is cr itica l no floor 
drains can be installed unless tightly 
trapped so washing of th e floor is not 
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a n easy opera tion. 

Severa l materials have been tri ed 
for use as lin ing for controll ed a t­
mosph er e SLO rage rooms bu t were 
Io u nd to liavcj oi nt leaks even though 0 

j III perviou s to gas through th e ma­
terial itsel f. 

The do or lead ing to th e cha mber 
consis ts of a large steel door set into 
a nel es a nd th en t igh t ly scaled arou nd 
t] 1(' ~ ed ges hy caulking compound. A 
g lass about 2 lee r squ are is in stalled 
i n the u pper central portion of th e 
door lor obse rva tion pu rposes while 
i l l som e storages an addi tionaI po rt 
a bou t ,1 in ches in di am et er is in stal­
led so t h.u oxygen can be su pplied to 
the r.x im when necessar y. This door 
is very he avv a nr! eve n t/; ough moved 
on ly ~\' h c n t Ile storage is lo'ad ed arid 
unload ed is too cumbersome to be 
p racti cal. A rei nforced pl asti c do or 
has been used on son ic co lel sto rage 
rooms a nd may wel l replace th e heavy 
stee l door j ust described . 

l n ord er to insulate th e door sec­
tion Irom th e chamber a conventional 
rdr igerator doo r is in stalled on th e 
ou tsid e. 

/\ sea led door	 wit h a n observat io n wind ow 
is irnoortont . 

The Ira mi ng and ex ter ior con struc­
tion is ver y simila r to sta nda rd prac­
t ices but som e practical ideas have 
been in corporat ed in recen t sto rages 
which enhance th e appearance of th e 
buildings, and pro vid es Iuncti on al 
le ;1 tu res . 

T he use 01 ope n web beam or bar 
j oists have e nabled storage con stru c­
t ion with lon g pos t free spa ns and 
go ives fre edo m o r movem ent within 
th e storage co III partmen ts as well as 
in the cen tra l work all ey a t the cen ter 

/\ coust ic soda b a th p icks up excess cor b o n d ioxid e 
iro .n ',he air . 

01 th e building. 

The bar joists all ow a n addi tional 
fu nc tio n by providing passage of a ir 
ove r th e ceiling insu la tion whi ch de­
creases he a t tr ansfer to some degree. 
O ne sto rage opera tion has appli ed 
corr uga ted asbestos ccrn en t board to 
the ex teri or wa ll , leaving th e corru­
ga tio ns op en at th e bottom so air ma y 
be ca rried over the wall s across th e 
ceil ing and thence through roof ven ­
t ilators to p rov ide, in effect, jac ke t 
cooling IJy natu ral a ir currents. The 
asbestos ceme nt boa rd also provid es 
Lire-pro ofing qu alit ies ne cessary fo r 
buildings of thi s type . 

A timber sill is bolted to th e top 
of th e concrete Iou nda tion and is 
covered by a metal protective sheet 
which form s a drip ca p ove r th e con ­
cre te. This pro tection is advised to 
pr event excessive moisture affect ing 
the timber sill and also discourages 
infestati on by insects a nd pen etration 
by ro dent s. 

A simila r	 metal flashing may be 
pl aced a t th e pl ate for the sam e reas­
on s as tha t	 at the sill and it prov ides 
a pleasin g	 a ppea ra nce to th e str uc­
ttl I"C. 

Sin ce th e opera t ion of con t ro lled 
a tu ios phc rc storages in thi s cou n try 
is cOI npa rat ivcly new it can be ex­
pected to in crea se rapidly within th e 
next few years and eve n p la n ts now 
in use wi ll have to in cre ase their ca­
pacity. It is, th erefore. expedient to 
choose a site carefu lly to tak e care of 
expansion. O ne storey structures are 
probably eas ier to man age a nd build ­
ings should be designed for flexibi­
lity with thi s in mind. Always locate 
th e building on a well dr ained sit e 
and accessibl e to high ways amf rail­
ways with adeq ua te el ect r ic power 
la cil ities. 

Whil e th e interior mechani cal 
eq u ipme nt ma y be a probl em for spe­
cialists it is cer ta in ly the duty of the 
Agricu lt ura l En gineer designi ng' in 
thi s field to have suHicie n t knowledge 
o[ the rc!rigerati on capac it ies and th e 
ca pabilities of labour saving eq u ip ­

men t to advise on proper la yout. 

The refrigeration uni t is usually 
designed for 32 deg. F. during the 
loadi ng period bu t need only hold 
the C A. cham ber a t 38 deg. F. after 
the room is sealed. Only the evapora ­
to r and the bl ower is installed within 
the r00rI! with sufficien t duct length 
to p rovide complete circulation of 
the coo l a ir. 

It should be explained in conclu ­
sio n that app les con trolle d in sto r ­
ages so de scribed do not improve in 
quality bnt mai nt ain the quality 
reached a t loading time. I t is, th ere­
fore" necessary that apples of good 
q uality he stored and care taken to 
pr event damage d uring loading. In 
this way the life of the apple may be 
ex tende d to control market pri ces a t 
a reasonabl e operating p rofit. 

This type o f sto rag e ma y well he 
th e answer to problems of Inany 
gro wers in th e Iru it belts 01 Ca nada 
and it is indeed a st irr ing ch allenge 
to Agricultural Enginee rs to parti ­
cipa tc mor e ac tive ly in designing 
st ruct u res o f this type to keep al ive 
a n important ind us try in our fast 
gro wing nation. 

(Conti nued f rom pag e 10) 

type o r work arc III many cases qu ite 
a pparen t. 

1 have also a ttempted to list briefl y 
some of the qual ifications we believe 
most desirable for the engineer in our 
industr y. Aside from a training in 
ag-r icu ]lure, a kn owl edge of farm 0 

op era t ious and a de sire to improve 
th e p rodu cti on Iaciliues of agricul ­
t ur e, th e desirable qualifi cations will 
not differ 1l1uch [rom a ny othe r oc­
cupation or ca reer, Such qu alifica­
tions as judgm ent, hon est y, integrity, 
loyalty, proper a ttitude, and diligence 
are essen tia ls of a ny call ing . 

In clos ing , let me leave this th ought 
with you. The retired cha irma n of our 
Board o f Directors, who is now 86 
years of age , had a standard sta te­
ment th a t he always used wh en cal ­
led upon to close almost a ny type of 
compa ny gathering. It was very bri ef. 
He would a lways con clude, "Deer e 's 
best years arc ah ead ". I'd like to para­
phrase that and say to yo u, "The 
best years or agricultural En gineers 
a nd En gineering in both the U n ited 
States and Canada are ah ead of u s" , 
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