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CRYSTALLIZER INSTRUCTIONS

INTRODUCTION

Conair Crystallizer and High Heat Drying Systems allow the processors of
polyester banding, industrial products and containers to purchase lower cost,
amorphous material and prepare them, in plant, for molding or extrusiom.

The system also provides processors with the method of recrystallizing their
regrind for recycling. The self-contained system includes a heat booster to~
maintain the necessary crystallizing temperatures and automatically monitors
the crystallizing hopper to prevent uncrystallized material from leaving the
systam.

SAFETY

This c¢rystallizer should not be installed, operated or worked upon without
compliance with the warning signs affixed to it and a thorough understanding
of these instructions.

WARNING

Before servicing crystallizer, be sure to switch main disconnect to off
position. Do not attempt teo alter voltage connections. Due to the high
temperature of crystallizers it is important to always use insulated hoses
on the equipment, Care should be taken to avoid direct skin contact to the

-heat booster during operation. Severe burns could occur.

INSTALLATION

1. Remove the crystallizer from its shipping skid and collect all associated
- parts in the installation area. Because of the size of the unit, it is
necessary to ship components in separate containers.

2. Begin assembling the unit using Figures 1 through 3 as a guide. These
figures represent a variety of installation possibilities and one of them
should suilt your crystallizing needs. -

3. Additional electrical connections will be necessary once the crystallizer
has been physically assembled. Provisions have been made for these con-
_nections, with adequate lengths of electrical sealtite and accompanying
wiring diagrams.

Electrical connections:

A. Level switching must be provided in the receiving chamber below the
crystallizing hopper. This chamber is usually the distribution box,
included as part of your crystallizer assembly. Refer to the wiring
diagram in the crystallizer control for specific terminal connections
to the bindicator installed in the distribution box.

B, The rotary valve drive motor beneath the crystallizing hopper must be
connected to the control enclosure utilizing the crystallizer control
wiring diagram, -



. Cryﬁialﬂzing for banding (strapping) production arrangement utilizes return air flowing from the drying hop-

Amorphous regrind from a peiletizer line, or storage, or per (which is at, or above 200°F {93°C) to provide air for
amorphaus virgin maleriats are automaticaily loaded into | crystallizing (1). The air flowing through the heal booster is
PN the Crystailizer, A Conair/Somos Dehumidifying Dryeris  raised to crystallizing temperatures (2) and returns from
V instailed, in series with both the Crystallizer and drying the Crystailizer to the Dryer for dehumidificatian (3), then
hopper mounted over the extruder. This energy-saving re-used to dry crystailing material in the drying hopper (4).
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Warehousing crystallizatien for
shipment {0 remote machines
When processing is done in
remotia locations which can't
recaive crystailized matariais
( directly after crystailization, the

materials can be stored in 1,000
Ib containers or surge bins,

Central Crystallizing for several machines: A dlower unit provides the air source for the Cryscallizer and the
heaat booster providas all the heat necessary for crystallization., In this configuration, crystallizing can be
done in & remota ares and crystallized materials conveyed to & series of machines, as they are needed.
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Level sensing in the crystallizing hopper is achieved by connecting

the bindicator located on the top of the hopper to the loader in place
of its own level sensing device. This connection is necessary in order
to maintain a workable amount of material in the hopper without over-
filling. Refer to the wiring diagram for the hopper loader. This
connection will usually require the addition of a 110 volt electrical
signal from the loader to the bindicator, in order to run the small
motor utilized for the bindicator sensing.

Thermocouple connections from the receptacles on top of the control
panel to the appropriate monitor areas must be made with the accompa-
nying thermocouple cord sets in the following fashion:

1) From the front receptacle on top of the contrel to the hot air
inlet of the crystallizing hopper. This inlet is located near
the base of the hopper and consists of small compression type
fitting that will receive the thermocouple probe,

2) From the rear receptacle on top of the control to the side of
the crystallizing hopper about a. foat. down from the top of the
hopper.

The comnnection of an auxiliary contact on the process blower starter

is necessary to complete the interface of the crystallizer with its

air source. This air source may be a Conair Somos type dehumidifying
dryer, a Conair blower, or any other type of positive pressure air
blower. The electrical contact for this connection is included in

the crystallizer control enclosure and fits as a N.0. contact on the
process blower starter of a Conair dryer or the motor starter of a Con-
air blower. For interfacing the crystallizer with anything other than
Conair equipment, it is necessary to provide a -N.0. contact that oper-
ates with the blower motor starter so that the crystallizer heaters will
not be energized without air flow through the hopper. This connection
may be made using the crystallizer control and dryer or blower wiring
diagrams, and should be a permanent installation using sealtite connect-
ing the air source and the crystallizer control enmclosure.

The final electrical connection to be made, upon completion of the
entire installation, should be the connection of the inlet power to

the control enclosure disconnect switch in accordance with electrical
codes applicable to your area and within the electrical parameters
listed on the crystallizer serial number tag.

Many of the connections listed above, with the exception of the main
power and auxiliary contact, may already have been completed prior to
shipment, but should be checked to be sure. Shipping requirements often
dictate exactly how the unit has been disassembled prior to shipping and
what connections have been disconnected.

The next step in the installation process should be the checking of the
agitator and rotary valve gear box lubrication levels in accordance with
the accompanying literature, relative to each component,
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5. The butterfly valves located on the return line and drain port of the
crystallizing hopper must be in the correct positions for proper operationm.
The return line butterfly should be completely open to allow full air flow,
and the drain port butterfly should be completely closed.

6. Proper rotation of the agitator and rotary valve must be checked prior to
operation. These are three phase motors, and their rotation may be reversed
by switching any two legs of their electrical connections. Proper rotation
of the agitator motor is clockwise as viewed from the top, and the rotation
of the rotary valve 13 marked on its housing.

CAUTION: Due to the high temperatures of crystallizing, it is important

to always use insulated hoses on the equipment either coming from the dryer
to the heat booster or from the heat booster to the inlet of the crystal-
lizer. Care should also be taken to avoid direct skin contact to the heat
booster during operation. Severe burns could occur.

Do not allow either of the flexible hoses coming from or to the crystal-
lizer to crimp or kink. If these hoses are too long, cut them to fit.
Also, it is advisable to support long sections of hose, where possible,
by tying to overhead structural members.

START-~UP

The temperature controller should be set for the desired crystallizing tempera-—
ture. The range of crystallizing temperatures varies from approximately 320°

to 400° F. The exact crystallizing temperature should be determined after con-—
sulting the material supplier and the equipment supplier. If there is a great
amount of fines present in the system, then a cyclone separator is recommended
from the outlet of the crystallizer to the inlet of the drying hopper. This

may be something that is only noticed once the system has been permitted to run
several days., If you are sure before the system is started that these fines are
present, then it is recommended that you install the cyclone separator prior to
start-up.

RETURN AIRLINE TEMPERATURE -

It is important that the return air temperature from the crystallizer going

to the dehumidifying dryer (if applicable) should not exceed 125° to 135° F.

If this temperature 1s in excess of this, arrangements should be made to install
an aftercooler to decrease the temperature to this range prior to going back
into the dehumidifying dryer. (See Dehumidifying Dryer Instructions, Form 521.)
If an ailr source is supplied, designed for high temperature operation, this re-
quirement does not apply.

BASTC OPERATION

On initial start-up, a supply of 50 1lbs or more crystalline material is
required at the very bottom of the crystallizer in the area where there is
no agltation occurring. Amorphous material to be crystallized could then be



loaded into the hopper to complete filling the crystallizer. The material

is loaded by the use of a high temperature loader which is mounted on the top
of the crystallizer. Once the crystallizer hags been fully charged, the heat
source can be energized, delivering the necessary heat to crystallize the
material. ‘ :

Agitation 1s continuous at 2 RPM., the agitation is supplied by rotating paddles
moving horizontally through the bed of the material. The paddles were designed -
with a slight tilt in order to lift the material and avoid compacting and com-
pressing the material downward. -

The crystallizer is equipped with a clean-out door for ease in cleaning.

The crystallizer is also equipped with two temperature controllers/monitors.
One controls the inlet, or processing temperature of the material, and the
second one monitors the temperature at the top of the crystallizer, This
energizes a green light on the control console, indicating that material has
been adequately crystallized and can now be pulled from the crystallizer by
pushing the rotary valve control button. Essentially, the second controller
is assuring the proper temperature profile across the bed of material so that
the material has the proper heat history in order to accomplish crystallizing.

The throughput capacity of this unit i3 based on polyester (50 1lbs/cu ft).

This may vary somewhat depending on the characteristics of different materials
{eg. regrind). See specifications and capacities chart (figure 4).
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Figure 4

SEQUENCE OF OPERATION

Model | cRsa " CR-1000 CR-1500
Throughput-lbs(kgyhr & s0@@2n 1000 (454) 1500 (6801
Dimensions - inches | 37 x 37 x 141 42x 42 x 158 42% 42x173
LXWxH* mm} [ ______ (940 x 940 x 3580) | (1070x 1070 x 4013) (1070 x 1070 x 4395)
Electrical - 24013/60 1 88 ampa 84 amps 119 amps
{Connected load) 48060 . adamps @480V @480V

~38013/50 l 46 amps | 108 ampa 150 amps

. 415(3!50_ ) i 50 amps ; 97 amps 138 amos
ControlClreuit . 1onmso g 120/1/60 120/1/60
Kwdotah = L .3 ] 68 - %8
NetWeight-lbstkg) | =~ 1400835 1800817 2100 (952)
Approx. Shipping Wt. - Ibs (kg) 2000 (907) 2500 (1134) 2700 (1224)

Set process temperature (1C) to desired processipg temperature (approximately
320° - 400°F., depending on throughput demand and material supplier recommenda-

- tions).
(200°-250°F).
the actual amount of KW being utilized.

and Adjustment of Temperature Controller" for detailed information)
Start agitator motor by pushing (2PB).

source,

Set process protection (2C) controller to predetermined temperature
CR1000 and CR1500 are equipped with a gelector switch to vary
(See "Proper Selector Switch Position"

Start air
Let run until predetermined

return temperature has been reached (approximately 200°-250°F) along with mini-
wum of 2 hours residence time on initial start-up with amorphous material. At

-5-



this point a signal from the process protection controller (2C, which monitors
return temperature) will light a green light indicating a ready condition for
starting material removal from the crystallizer.

Start rotary valve at this point to discharge material into collection box

(or drying hopper). The level switch (1LS) om the collection box adaptor (or
drying hopper) will be wired in series with the rotary valve starter to stop the
valve if the collection box is full. Material will be pulled from the bottom
of the collection box by way of a loader on the top of the drying hopper (if-
applicable). If the drying hopper stops pulling material from the collection
box, 1LS will stop the rotary valve once the collection box and collection box
adaptor are loaded. This will prevent any shearing inside the rotary valve

due to backup of material in the collection box. Once the loader on the drying
hopper calls for material from the collection box again, the level of material
in the collection box will drop and 1LS will permit the rotary valve to start
again discharging material from the crystallizer. If the process protection
controller {2C) detects a reduction in temperature (below an acceptable level)
it will stop the rotary valve and sound an audible alarm. At this time the
reason for under-temperature condition must be determined and corrected before
starting rotary valve again.

One condition which would activate the alarm would be that of pulling too much
material through the crystallizer. This means you have exceeded the capacity
of the crystallizer for some reason. You may be branching off to two drying
hoppers which would demand too much material. Another reason for the alarm
gignal may be that of burned out heaters.

The crystallizing and drying system can be arranged in several different con-
figurations. See Figures 1 thru 3 on Page 2. Figure 1 indicates the crystal-
lizer being used in series with the dehumidifying dryer and a drying hopper.
Alr passes from the dehumidifying dryer to the inlet of the drying hopper at
approximately 350°F. Going through the bed of material in the drying hopper,
out the top, through the heat bdoster where it 1s elevated to a temperature of
approximately 320°F - 400°F, through the crystallizer, out the top, through an
aftercooler, and back into the dehumidifying dryer again. This 1is the most
energy efficient arrangement. -

Figure 2 shows the crystallizer being used with an air source separated from
the dehumidifying dryer. In this case the air source (blower) works with the
heat booster to deliver the 320°-400°F temperature to the base of the crystal-
lizer hopper. The dehumidifying dryer then works separately to deliver hot
dry air to the base of the drying hopper.

PROPER KW SELECTOR SWITCHE POSITION

A selector switch on the front of the control panel indicates various KW levels.
For applications requiring relatively low temperatures the lowest position
could be selected on the selector switch and for those applications in the

mid temperature range, middle and high position can be selected for the higher
temperature ranges. In order to determine what range you should be in, a
simple procedure to follow would be: set temperature controller at desired
temperature. Start out with the lowest selector switch position and watch
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ADJUSTMENT OF TEMPERATURE CONTROI SET POINT (when necessary)

the deviation needle on the temperature controller. If this needle comes up

to set point, then you have enough KW to handle this particular application,.

If the deviation needle does not come in line with the set point, go to the
next setting on the selector switch, which in this case would be the mid range.
Here again, 1f this is not enough KW, you can change to the higher position to
utilize both heater banks for this application.

The temperature controller has been factory adjusted so that the auxiliary set
point* is approximately 5-10 degrees above the primary set point. This is so
that the secondary heater bank is not switching on and off at the same time
as the primary heater bank, thus minimizing the load which you are switching.
Should it become necessary in the field to readjust or check the temperature
controller, the following 1s the procedure to follow:

Turn the selector switch to the highest position and turn the temperature con-
troller to a setting of 150°. At this point the light which monitors the primary
process heaters should go out. At the same time, the secondary process heaters,
which are monitored by another light, should stay energized and you should be

able to see the deviation needle 5~10 degrees above the primary set point (150°F).
1f  the deviation needle is not above the 150°, the adjustment screw inside the
front of the controller should be turned clockwise in order to increase the
differential between the primary set point and the secondary set point. Care
should be taken that you do not excesed the 10° setting above the primary sétpoint.
If the indicator light for the primary process heaters did not go out, the primary
process heaters are shut off. At this point you must determine the differential
between the primary set point and the deviation needle. Follow the same procedure.
as above to adjust,

* The auxiliary set point is used only with the nighest KW position en the
selector switch. In this position it is necessary to utilize the secondary
heater bank in order to maintain heat,

SHUTDOWN PROCEDURE

There are various methods for completing a process run of material, depending

on the particular application. A recommended procedure would be to permit
material which was last loaded into the machine to completely crystallize

without pulling any material from the crystallizer prior to shutting the machine
down. This will insure that good crystalline material is available upon start-
up again., If it i3 desired to completely drain the crystallizer, it is important
that a supply of material which is already crystalline is added to the crystallizer
again, prior to processing. Otherwise approximately 50 1lbs in the bottom of the
crystallizer could agglomerate if amorphous material were in this area.
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MAINTENANCE

CAUTION: BEFORE SERVICING DRYER BE SURE TO SWITCH
MAIN DISCONNECT TO OFF POSITION. A

Lubrication - All gear motors have been lubricated prior to shipment, but should

be checked periodically to avoid any possible damage. There is a high temperature
bearing located in the lower section of the agitation shaft which does not need
lubricated, but should be checked approximately once a year to insure that there
has not been excessive wear on the bearing. If the bearing shows excessive wear,
it should be replaced.

In order to gain access to this bearing, the top plate must be unbolted from the
hopper and the whole assembly lifted approximately 8 to 10 inches. This will ex-
pose the lower bearing. The bearing can be easily removed and a new one installed
if necessary. Care should be taken to reposition the top plate to the same lo-

~cation in which it was initially mounted. There should be exactly 2" of shaft

protruding up through tha gear motor. If this dimension is not held, severe bind-
ing could occur internally.

Fines Removal ~ In order to alleviate processing problems related to the presence

of fines in the material being processed, the crystallizing hopper should be
evacuated of fines periodically, The frequency of the fines removal process
depends on the type of granulate being processed, but it should be made every
three or four days of operation.

To achleve this, open the bottom butterfly wvalve to allow the fines to be emptied
into a collection container. Then pressurize the crystallizer hopper to force
the fines out of the hopper base by closing the top butterfly valve for 20 to 30
seconds. It is very important that this process is carried out in the proper -
order to prevent excessive pressure build-up in hopper. Upon completion of the
fines removal, open the top butterfly valve, and then close the bottom butter-
fly valve.

Heat Boogster - The heat booster is supplied with a high temperature switch for

protection against overheating conditions. The heating elements in your Comair
crystallizer require no routine maintenance. After a very long term of service,
however, elements may eventually require replacement. Should an element need
replaced, care should be taken in rewiring the new elements the same as the
previous ones. )
The high temperature switch is supplied in order to protect against any possible
high temperature burnout condition., The high temperature switch will automatically
open should this occur. If the dryer should shut down because of this particular
reason, continuity should be checked across the two terminals inside the control
box (see wiring diagram for proper terminal points) to determine if the high
temperature switch opened because of a malfunction in the higher temperature.

If the crystallizer has been shut down because of the high temperature switch,

it will take approximately 15 minutes for the temperature switch to cool to a
point where the crystallizer can be started again -~ under strict supervision —-
to determine the exact fault condition. This condition should be determined
prior to leaving the system run without proper supervision.



CALL TOLLFREE FOR CONAIR RETLACEMENT PARTS AND SEXVICE

Wags Line 300-i53-1360 is yoar direcs line to the Coair Parrs Deparonent, Help in identilyivg the parts
yort noed i3 available throaxit that department. Sarvice reixed <ils shouid be made t 300-335-9045

CONAIR GUARANTEE
Conair guarantees the machinery and aquipmant described harein for 2 period of one year from date of shipmant agains:
defects in materiai and workmanship, under (8 nomMmail yse and service for which it was recommanded; axcapt filters,
flaxible material conveying nosa, and liners for vaives in matastal lines. Conair's quarantee is limited to repairing or
mglacing, at qur aption, the past or parns datermined by us to be dafective after examination of the part or parts. Tha
customer 33sumes the cost of transcortation of tha part or parts to and from the factory, THERE ARE NQ WARRANTIES,
N AS EXPRESSED HEREIN. No liatility for any speciai, indireet, or

EXPRESS, IMPLIED, OR STATUTORY. QTHER THA
Consequential damages of any natura is assumed by or snall be impased on Conzir basad on its undanrtakings narain,

CONAIR SERVICE COMMITMENT

Ccn_air equipmant is built to give long, reliable, sfficient
Servica if it is installed, operated and maintained prop-
erly. Occasionally, you may require heip from Conair's
Service Departrnent in making minor field corrections or
in correcting aperating maifunctions.
Ouring normai business hours thers is 2 Conair Servica
Man avaiiable oy phone to discuss any sarvica prodlem
you may have: Cail (814} 437-3881.
Before cailing, check the Troubieshooting Guida in this
instruction taok to see if corractive action is dascribed.
If not, try to determins whicn part of a normal cycis is
nqt operating properly. Nota the mode! numbar and
sarial numoer of the unit and keep this instruction book
handy for referanca during the cail.
If you need a Conair Servicaman, He'll be thers fast! We
know you neaed prompt attention. Most servica calls are
mage within a2 faw days from the requast, oftan,
because Conair has several factory-0ased serviceman
in the flaid svery weekx, you wiil gat attantion aven
- faster. Ouring your caif to tha Servica Departmant it wiil

be determined it 3 visit is neaded at your plant. You will
be askzd to give us 3 purchase order number to cover
ihe cost of a service ¢allif the problem is not covered by
the equipment Warranty or Performanca Guarantes,
Calls made to cover such warranty or guarantes itemns
are made at Comair’'s expense, The Servics Departmant
will detail current sarvics costs, if any.

He stays untfl the job is done! Canzir Servicamen are
instructad to stay at your plant umil you're satisfied
that the difficuity has been corrected or your parsonnei
know what to do snouid correctian depend upon recaipt
of replacement parts. Wa know that good sarvica oftan
heips seil the next Conair units you buy . . . so we g
evarytling we can 10 maks it the best servica in the
We'll halp train your pecpie tuo! Canair will be pleasad
to quote, and arrangas for, instruction sessions in your
plant on the operation and maintenancea of your Canair
Equiomant. Such training sessions may be aranged
througn the Servnica Dapartment. (814) 437-5361
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CONAIR PERFORMANCE WARRANTY

Conar warrants thrat this equigment will gerfarm at, or 200ve. the caoacities a3 Stated in specfic :mctaticn; caverning
the equinment or as datalled in enginedring ind faies lilerature a3 long 23 Ne equiment i3 300lied, inStailea,
coerated ana mantained in the recammendad manner 13 cutiined in ssther 3 quatation or it literature.

Shaouid gerfarmancs not meet ctamad laveis, Canair, at its ogtion. wills

1.

Rentacs the original emuomaent with otner Conair equigment witich wil meet cnginal pertormancs claums at na
eXtra GO3t 13 the Cusiomer, of . . .

1  Ratung the invorcad cost of the equioment, Coedit is subject to oror nonce QY (M@ Cudtamar at wieh fime a
Return Gaoas Numaer wii be rs3ued Dy Canaw's Servica Ceparment. Retumed equicment must e well CTated.

Returns must de gregaxd

Make an inspection of the equipmaent Oy 2 quatifiag regretentative and perfonT iiteralians o adjustments to
satisfy perfarmancs clasms, (Charges far 3uch in3oections and comecnons wei Be waived uniess goor perform-
ancs 131 due ta M3AOPNCILON, IMProger NSLAUAUON, MIIMtENANCE OF OTeEDONL OF . . . .




