C A R G O C A I R E

BULK MATERIAL

HANDLING

Silo Storage, Pneumatic Conveying Systems, and Truck & Railear Unloading Systems

Hygroscopic ingrodienis atract sand
retan moasinee: Frollems associated with
Righ humidity are product lamping s
sticking, When these praductz arve siored

i silos or bins or transported in poes-
TOEALIE CONVEVITLE SYRLEImLS, MIOISINe Canies
these i||l_';|'-:~r|i|_-|'_'.¢ o stck o silo walls aned

citnese blockages in the conveving lines,

Lower productivity, higher production

costs and reduced prodoct qualite are the

resnlis of these problems.

andl cfTecive wav o combat humidicy
proflems These systems are widely nsed

(o prevent condensation and other nois-
tre related prablems, such as stcking o
lumping which translates into higher pro-
ety loaver |:-||:||||| v costa and high
uality product.
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SILO STORAGE

m o .
_.:Ehl:u'l LONCETNS

Hyvgrozcopic ingredients and powders
(zuch as sugar and starch) are sensinve
o high relative humiditg once mois-
ture is absorbed they become sticky
These mgredients are commaonly
spored in silos and as they become
!lil_l['l-'.._‘:-': |_|1|'i||:1-|_||_:| osernrs an the silos
witllz and can form inte lumps
thrcugont the sifio,

Tresiceant debuomiadiliers are eflfecnve
i controlling ar hamidiny and
temperatnre inside the silo and ane
witlely used (o prevent condensation
and moisture problems during
storage perods,

Control Level

Condenzaton [orms on any surfice
(i, silowalls and ceiling) that i=
|.'1|‘|':|1'|' []I.JIII |i]':“' Eli'“-IHIiJI' [':'I'IIJIE'IIII.'
ture, This condition occurs mainly at
night when the wemperatire deops.
This com ceenr due o any or all of
the tollowing:

M Tilter
blaczage

Mo condengation
on silo walls

Mo buildup

Cargoaaire unil
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B Humid air entering through vents
when the silo s emptied:

B Moisture given off by
thuz i1:|gﬂ:-:|im|.l;

B Unconditioned air entering the
silo From truck and railcar unioad-
ing sysiems, pulse jet Dlters,
pressurization fams amd Sor
Muidized discharge bolioms.

Sanitation ssues and material
handling problems resulung from silo
witll banld-up, bacterial groweh and
ingredicnt himping will evenmally
ciuse cosily downime

Il an ingredient and the surroonnding
e e m equiltbnom, the moisture
content of the material iz proparicnal
tor the relative humidite of the
surrounding aie. When a maois
ingredient iz brought e a dry
cavironment, it will give up moisiore
undil the waler vapor pressure al s
surface i= the same as the vapor
prossurve imthe sucrounding air,
Cisnversely, most ingredients absork
maristure from the air shen in s maoise.

Mo comdensation
droplets

The =surface vapor pressure of an
igrredient depends prirmartly on s
chemical and physical structare. Each
ingredient bas different equalibriom
characteristics, surface vapor pressure
is also propartienal o both maredien)
1{"||||.:ll."'|:';ﬁ'| ure ard moisioare CONMTCIEE,
B since most controlled spaces are
held at a relatively constant (emperis-
tee, mansiore sorpiion and desom
ton has the deceptive appearance of
Being a lonction of relative homadiy,
Thers i= actually a different moisture
conten-relaive humidicy equilibriom
relationship for each differenc air and
i.lk;.‘:'l'i'l:!:.l.']'ll I!l:'tj'l'|||-:'|'.|.ll:u-::.

Drebamiadifiers are used o keep the
abr imsice the sile ara specilied
temperature and Felative Humidicy
(RH)Y preventing these prablems
from ocourming,

-[.II.I.: l::'::l!ld'hiliﬁl 1|I'1|.|'|::|11:|:|:||:|Ei.|:_||:'-:"| :-Ii1'
recuired i3 determined on a case by
case basis depending on geographical
clhimate conditions, indoor or outdoor
silo locadons and ingredicnt charac-
terisies, Tvpeally three sur changes
per hour are required inside the silo
1o rmatndaan the :c]le'-:_"iﬁ{'d Lem e e
and HEH conditions,

Benefits

B Ensures a high quality of stored
product throughout the year.

B Maintains good hygiene.

B Prevents ingredient lumping to
ensure 3 smooth flosw from
the =silo,

B Prevents ingredient build-up on
silo walls reducing costly
man-hours for cleaning.

B Eliminates condensation inside
the silo and resulting bacterial
prowth and sanitation concerns.

B Reduces filter blockages cutling
!hg: ok u'F F'||t::r l,:h:m_ull::s-

B Reduces the risk of unplanned
production stops.

B Allows hyproscopic products 1o
be stored in single-wall, non-

insulated slos (o redoee
capital costs,



PNEUNATIC CONVEYING
& AIRVEYING SYSTEMS

Design Concems

wlonsiure regmin canzes imany
imgredients and powders, that would
II“III'T '«'I.'i:"il:' IZ'IZIH'I'I':- H!I:I.I.:llillhll:l-'. s '\lil'l\.
together and build-up in conveving
Times, Dresiceant debhoomidifiers are
effective in contrelling hurmichiy and
temperate ancd have heen “'i-:"|1'|'g.'
applicd 1o prevent mosture problems
10 [LCRITnA COmYEYEN SURICImS.
Control Level

Hygroscopic ingredients and powders
are sensitve o high relatve bomadan,
amce madstire s absorbed they
[rrcenme sticky, The graph e the sighn
illustrates ingredient maoisture content
incressing as relatve ooy sses,

Aticky ingredicnts or powders build-up
insitle conveving lines anad How
lrecomes a problem, slowing the
[arocess, creling sanibiien probloms

and eventually causing costhy dowmitnme,

Cargocaire unit

Dehiomidilicss are nsed e keep the
conveving ar dry and conl, This
allowws the prcumatic comveying svstem
tex run e i-e:|||:|:r lwv ||:'r‘|u|:'::1§_lh thaes st
andd time required for line cleaning,

The required condition of the dehos
mialified air s product specific, bur is
penerally in the range of BRT7F and
al W= relative homidite (BRH ).
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Benefits of Dehumidifiers in
Pneumatic Conveying

B Prevenis ingredients from stick-
ing together during conveying,.

Improves product [ow
during conveying,

B Elminates build-up of
ingredient in conveyving line,
preventing costly manhours for
line cleaning.

8 Prevents manufctoring
dowmitime,

B Reduces moisture regain and
solidification of the ingredient
on the sile wall by the
introduction of dehuimidificd
air through the comveying ling
inte the silo.

Meets GMP and sanitation
requirements,

F




TRUCK & RAILCAR
UNLOADING SYSTEMS

Design Concerns

Many high volume manufacniring
Facilitics receive their hyaroscopic
ingredients, such as sugar or calcium
phosphace, by way of rock or rulcar
The: pneumatic conveying and
abrveying svstems used o unloaed the
ingredients from these orucks or
railcars often expernience ingredient
sticking and conveying line build-up
during high homidiny days.

Magsture regain by the ingredicn
during conveving i= the prmary cagze
for sticking and build-up difficulrics.
The vse of desiceant delmiadifiers for
supplying dry air to the conveying line
is very cflfcctive in contralling the
relative humidity (RH) and wempera-
ture of the conveying airstream and 15
widlely used far unloading sytems,

Cargocaira wnit

Control Level

Virnally every ingredient,/powder has
somne allinity to absock moistore from
air which 15 moist, and give up
moistare when the surrouncding an

is dry, In the case of hygroscopic
imgredients, their alfiniy 1o absorks
motsiere from the air is particularly
acure,  This moisnire regain canses
many hygroscopic ingredients to stick
together and build-up in the unlod-
i.l:ii.;' L -:J:ll'-.'l':.'illj_g Bireers.

Unce these ingredients become sticky
they Build-np m=ide conveving lines
el pmduct oy heoomes o e aabalnm,
slonwing the process, creating sanitation
problems and evenmally cansing

costly downnime,

rebumichfiers with pre—coaling are
wsedd 10 keep conveving aiv dry aned
o, :1]3::-!.\.'i||g th= E'||'|¢'|||11::|I_ii: convey-
i svstem o run efficiently, ad
reducing the cost and tme required
tor lne cleaning. The condition of
I'I.I.:]'IIII'I'IilZIiJ-H_'II. iI.iI ri'(:ll:l:lll'ﬂ,l 'i!i i:l]'l;,'ll'j'l'll'_'li
specific but is generally in the range
ol GE-77°F and 3-0% RE




Multiple Functions

Alany preumalic Conveving sysiems
dlesigned o unload ingredicns from
trucks or rmlcars experience periods
of time when they arc moin wse.
Dirang these i1_||1-. periods, debunmed
ficd air from the conveving svstem can
be psed o suppdva dey ane Tlanken
over the ingredicnts while they are
staire] in silas or bins, This aliesnane
funciion is depicted in the diagram A

The bernefits of bBlanketng ingredieniz

with «lry air are:

B Prevent ingredicent build-up on silo
walls and reducing costly man-
hours for cleaning:

B Ensure smonth fow From the silo
by preventing ingredient lumping:

B Prevent concdemnsation imsicde the
silo and the resulting bacterial
growth amd smitiiion sswes.

Cargocaire unil

Receiving arcas equippod with dedicar-
eol conveying systems for bath oock
unloading and railear unloading can
i the dehomidified ar from the
mruck comveving svatem 1o [Twidize the
railear becl. O corse, s could anly
take place during times when a uck
15 vt bemng omloaded, Dragram B
llustrates this dual fonciien.

I'his tepe of dual funcoon desgn s
peassilide when the aic valume andd
pressure rating of the truck conveving
syalem alch these vequired by the
radloar's fludizing bed, Supplvang
dehumidified air to the Moidizing

beed aann s veailezre wall [EE R 1he Moo
of ingredicnts out of the mailcar
therely reducing the nme required
for unloading.

N

Iilii

Cargacaine unit

N

7

Benefits of Dehumidifiers in
Truck/Railcar Unloading

B Prevenis ingredients [rom stick-
ing togcther during conveying,

B Improves product fow during
CONVEYINE,

B Eliminates build-up of
ingredient in conveying line,
preventing costly manhonrs for
line cleaning.

B Prevents manutacturing
downtime,

B Reduccs moisture repain and
solidification of the ingredient
on the silo or hopper walls by
the imtroduction of dehuwmidi-
ficd air through the conveying
line into the silo or hoppet.

B Meets GMP and sanitation
e TSSO

B Allosws the same debomidifisd
air used i rock Srailear wnload-
ing to be wsed for delivery dry
air into the silo.

Mogram B
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DESIGN REQUIREMENTS

Drshmmicdificaton svstems for bulk
marerial handling live stmilar design
regquirements, The designer showld
take into consideration the Tellowing
inbesr i,

When retroditting or designing bulk
etenal baoudling svstems with debu-
miglified air, process and reactiviion
air stremms are usaally drawn from
outdorra, Using cutdoor aic is prefer-
aldle dluee 1o the bagh probalali of
airborne product dust inside thess
Fanlehmgs, T voonm aar must be osed,
sufficient filtration should be added w
the inlers of the debnmmacdifier o
ensure that the air entering the
dehumidificr = praduet ree,
Acsecondary concern with vsing rocm
air is placing the mechanical rooms or
ather rooms, where these dehumidi-
fiers and poncumatic conveying blowers
ave located, vnder o negative pressare
due to the large volume of make-up
air required,

When using make-up air from the
antldlodrs, there are no roomm loacds,
prople or door openings influcncing
the debunndifier Joged emed 11 1 xir||[:|||_'
o accurately quantily the temperature
andl moistire loads. Thie deboemdifes
tiom system takes outdoor air and
delivers it ar the conditnon determined
during dezipn for the tomge or
COTVEYInG sysiem.

Thie debamicdifier heat load consists of

o clements: the sensible hesin from
the cutdoor air and the latent heat in
the curdoor air that is converted o

sensthale ket by the debhomidifier

Sensibie heat lrom the outdaon g
s e rhErl.'l:ﬂ.'“‘.'ﬂ.' hetwesn the summer
design temperatire for the specified

geagraphical ares and the delivered air

condition to the bulk handling svstem,

Latent heat in the outdoor air is con-
weertedl o sensible hear by the dehuo-
micliticr, in proporion o the amwoint
ol moisnire the unil removes, The

TR e rEl.l':li"\-l.lll'l:' remaved, the wariner
the air exiting the deloomidifier,

There @5 also a winter sensible beatng
leacd. This is the difference betvesn
the winter design tempersnere e the
specified geographical area and the
delivered air condition o the bulk
Tanlling system,

The summer and winter design
temperatures are published in the
American f‘;l.:-l'ii'l:.' ol | [l:':-IIiIIH.
Refrigeraticn and Air Conditicning
Engineer’s (ARHREAL) “Handhook of
Punclamentals”, Chaprer 24,

System Components

Filters

Adr lilvers are locared ar the reactivation
andd pracess ingakes of the system,
These filters protect the svatem
counpEnents against dust, dirt and
lrger particles, such as [cathers and
itsects o the oweside o, Theee
is very little maintenance required in
a simnple debumidification sestem f
a bulk material handling svsiem
Recping air filiers cean, however,

i% necessry for optimmnm
dehumidificr performance.

Tie allewe ease of mspection and
replacement, the designer shonld
LENLETE? 1||i|.| 1|1|I|‘||:r:||1_r llljﬁ!l'l:l"lﬁ HOTEEs%
tor the lilvers.

Airflow Control Dampers
Marnal inlet and outlet Balancing
dampers are set o allow precise
'.|-:'|_i1|:1!|'||-e'||l all Ihu 11-4_|||i|'4*|:|. ;Lil"l]l_nl.:s
i e vt

Pre-Cooling Coils

In can Twe .|1|1.-::I1I;|j_r||:_'-:|1|x a1 '|_||'{*-r_'r'|r:-| the
air to achieve partial dehumidification
helore the air enters the wmae, Coils
should be designed for velocities
helowy $50 feel 1 roieneies, Ti o1
Imporkint o insure proper deiinage
Teomn e pan lowsed ander the ool

Diehumadifier Beactivation

Chy wamnts eqquippeed with pre-coaling
coils, the maximum reactivation

(S R | H". rl.'l:]t:l:ll e BB El 'l'|t” T 1'|'i'|ﬂ|'|
the outside air wemperature equals the
pre-coal design condinon,

As the outdoor temperanre deops
Bielon that of the desizn precooling
conditon, the reaciviation cnergy
|:|:'-::|u1:|‘-:_'|||1_‘-||r I:II:":'I"III’I:'H II'_'FH I'_I_I_I_l_' bCA] 1||I:
decreased molsoure of air on the
process side af the debamidifier.

When sizing the reacivarion heaner,
SRR D ||"|:c11 ihue 21T ‘L"ll“."l'illﬁ the hesater
is the same wemperantire as the an

Ly (I RELS thie |_:-|'|_'-4_-:|-:'|'I:n;=__r_ ranl

Citherwize, the reactivation heater
I nnnclerzieed when the ar tempera- .
ture entering the heater drops, but the
mgastore loal commg from the
cooling coil stayvs constant.

Post-Cooling Coils After Pneumatic
Conveving Blower

Diry air leaving the dehomidification
unil enters the |:-||.|:'1||||::|Ii| COTVEYINLE
bloower where the temperatare rises
due o compression of the ae i the
blower. The air leaving the Blower
muist be redieced o the desgn
temperature (orpically 75°F) before
the ingredicn/powder is inraducesd
o thie ar streasm, This 15 accom-
Pishied by passing the air siream
throwgh o post-cocling coil,

Controls & dMonitoring

Encrgy modulation control, whethe
st eleciric or @as reactvalion are
sclected, is standard with the
cdehumidifier for resctnstion s

Foo speam. the reacrivation circiil
comes with i proporonmge elecire
damper to modulate the reactiviaion
arr Mo, The controller mmd sensor are
mounted in the reacrivaon aic oweler,
For elecine reactivation e, 1009
aurommatic modulation of heater
|:':|.|:‘:-:|.|'i|:. 15 st ||.'\.i1|;|_rI A mid Sbage
Froportioning Controller that auo-
matically madulates heater oulpot,

A imtegral gas modulating valve is

|.-II1 II.i.HI‘I.I.:d '-'-'il]l gil.'\-i I.II:I:.I1Il.JIIiI:|II LERNnd%



In bk marerial handling applicaions,
pemperitures or humidicy that are
slighitly higher or lowes tha specified
by the design, for a bricf period, do
not present serious proldems. The
normal svstem alarm indicators allow
i.II:"Iq_'l'III.'LI_I."' T{'i'l]':'l'l'l.“!' Ii|r||: Loy CormeClL
coanditions which are owsice the
dlesign parameters. A s Gption, @
simple Tpmidicy sensor can be
installed at the process air outlet of the
dehmmidilier if further monitoring o
contral of the swstem = desined.

For precise adjusiment of the reguired
airllows in the v, manual inlet and
omtlel balancing dampers are set,
These dampers are lurnizhed as
::1:-|||||.:|.r'|.| feamires.

An optional face and bypass plenam,
with muolulaing dampers, is available
when more precize relatve homidiny
comiral s desived or when loads are
o enough te send seme of the air
through the bypass. A proportioning
humidity sensor is mounied down
stream of the debumdifier in the
process air oitlel or conveving system,
[1 sends a signal ta g controller which
addjustz the damper positions,

The face damper in front of the dehu-
midificr opens when the humidity rises
above the design conainon, allowing
more air 10 he dried. As humidity
drops below the design condidon, the
damper in the entry to the bypass duct
apens, allowing moist air to bypass the
dehumidifier. The Face and bvpass
dampers operate Wogether, one cpen-
ing as the cther closes,

A fiwed badFle i locikred nside the
bypass duct. This baffle 15 essential Tor
cwen medulation of the airflow
throngh the controlled dampers. I the
pressure is not equil throngh the two
cireuirs, air would take the path of
least resistance, rushing through the
biypasa duet faster and in greater vol-
prmes than through the debumidifier

Manometers are provided for
monitoring the process and reactiva-
taepy 3 flow rates. Warning xones on
the ganges indicate dows which are
tac fagh,

™

Cost Considerations

]

Contrelling the inial cost of the
dehnmidilication system is kagely
a queston al minimizing the
mcksire load,

Modulating contrels e temperare,
huenidivy and reactivation energy will
significantly swe m aperiing cosis as
the system responds o load changes.

Variables to specify

Tor insure complets communicarion of
the project requirements to the manu
facturer, be sure e specily

B Condral levels and
appropriate tolerances:
B Volume of makeup air required;

Geographical location to deter
minge ASIIEAE weather exiremes
For make-up air;

B Tvpe of powder Singredient
being conveyed and/or stored;

B Initial moistore conlent;

B Desired ecnecgy source for
reactivation heat {ie., electric,
sloam or gasl;

B Inlet/outlet orientation cholces;
»  Indoor or autdoor installation:
B Available power connection.

For addigonal |_{|_|i{|;||||'|' |.'|r|'||‘:1‘:|:'|'|i|'|._!._-I
systenn design and specifications, the
design engincer 15 eneonrggedd o
consult a Cargocaire Sales
Reproscntitive or Sales Engineer.



