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INTRODUCTION

The advanced design of the Hansen VARI-LEVEL Control
provides greater flexibility for refrigerant level
control, This solid-state system can be quickly
and easily changed for new control level set points.
Each individual set peint is adjustable for height
and operating differential, In addition, a built-in
simulator allows the operator to check proper op-
eration of control valves, pumps, and alarms at
various level set points. The performance of this
control is not affected by reasonable variations
in refrigerant temperature or pressure,

APPLICATIONS

The standard three point VARI-LEVEL 1is ideal for
the control of the cperating level in liquid refrig-
arant accumulators and separators, the high level
alarm/compressor cut-out, While primarily designed
for ammonja, R12, RZ22, R502 refrigerants, this con-
trol is also suitable for other liquids,
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Specifications, Applications,
Service Instructions & Parts

VARI-LEVEL
ADJUSTABLE LEVEL
CONTROL

for refrigerant pumping packages,
accumulators, receivers, intercoolers

KEY FEATURES

Digital display of level

Factory calibrated

"Anti-Splash" dampening feature
1 to 3 SPDT fused relay outputs
Built-in level simulator
Variable cable length to probe
VYarious probe lengths

Matching level columns available

ADVANTAGES

The digital display permits quick reading of liquid
A built-in
level simulator allows the actuation of relays for

level and more accurate of adjustments,
verification of control level set points. Each con-
trol level set point has an independent differential
contrel, The low level and operating level differ-
ential logic is wunique in that the differential is
measured from the set point up; making it easier
and more precise to set., The "Anti-Splash" dampening
feature ignores normal turbulence in the level column
to permit a more accurate liguid level reading and
prevent most "false alarms” and shut-downs,




MATERIAL SPECIFICATIONS

CONTROL UNIT
Enclosure: 7-3/8"W x 16"H x 5-5/8"D NEMA 4
Power: 110-120V/60Hz Standard
220-240/50/60Hz Optional
Display: 3 digit L.E.D. display, 1/2" characters
Outputs: SPDT, 3 amp fused relays
0-1 ma, remote output
Operating temperature: -20°F to 120°F (enclosure)
PROBE
Enclosure; NEMA 4X aluminum box
Power: Low Voltage DC
Fitting: 3/4" MPT Connection to Level Column
Standard active probe lengths:
20", 30", 40, 60", 80", 100"
(Special lengths to order)
Max. working pressure: 360 PSIG
Operating temperature: -60°F to 150°F
Cable length: 50 ft. std.
LEVEL COLUMN
Enclosure: 3" Schedule 40 pipe

Sight glass: Located at 50% level (other levels
to order)
Max. working pressure: 360 PSIG
Operating temperature: -60°F -150°F
LEVEL COLUMN INSTALLATION
When installing the level column, the insertion
and removal of probes must be considered. Either

adequate space above the level column or flanged
connections and hand valves between the level column
and vessel should be provided. lines
and wvalves should be positioned as shown in the

Equalizer

Piping Installation diagram on page 9. 0il drain
and optional independent high level "cut-out" float
switch should be installed at this time. Pressure

test level column for leaks,

PROBE INSTALLATION

Remove probe from packing crate, being careful not
to let the probe bend. Use proper sealant on 3/4"
MPT fitting on probe and level column,
Tighten probe on hex, do not grip housing,

insert in
Pressure
test for leaks.

ELECTRICAL
Note the voltage on the contrel unit nameplate and

check the power supply at the wire leads toc be sure
that they are the same.

CONTROL UNIT INSTALLATION

Probes are supplied from factory with a 50 foot con-
trol cable. If contrel unit is to be located less
than 50 feet from the probe, the control cable may

be cut to length. If more than 50 feet, contact
factory for instructions and longer cable. Mount
control urit, which has a watertight transparent

electrical enclosure, on a solid location away from

the movement of material ard equipment, Allow space
below the contrel unit enclosure to permit the con-
electrical

See Control Unit enclosure dimensions

nection of the control cable and other
connections,
below.

Protect control cable from damage. For maximum phys-
ical and electrical protection run cable inside of
a conduit. If conduit is not used, feed the control
cable through the watertight cable connector on the
bottom of the control unit enclosure and the top
Trim the control cable and
its four wires to a workable length,
and 10 for contrel unit and probe wiring diagrams
for proper color coded connections.

of the probe housing.
See pages 7

Securely place

control cable quick disconnect plugs into their

appropriately marked sockets,

Connect power supply leads to line quick disconnact
plug and securely place this plug intoe the appro-

priately marked socket,
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DIGITAL DISPLAY
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RE-CALIBRATION

Control units are factory calibrated for the supplied
probe and should not normally require field recali-
bration, -unless probe length or
changed, If recalibration is ever desired, only
two points need to be checked, typically the 0%
level and the sight glass % level point (normally
at the 50% level point, but also possible at other
levels),

refrigerant are

To check the proper .- calibration at the 0% level
peint, the level column should be completely free
of liguid. This can be accomplished by emptying
the wvessel or by closing the valve in the upper
equalizer line while the bhand valve in the lower
equalizer line is open, It may take several minutes
for the column evapcration teo push the liquid surface
down below the probe.
of liguid the control unit's digital display should
be at +00%.
calibration screw and adjust with a small screwdriver
until display indicates +00%; replace seal,

With the level column free

If not, remove seal on the low level

To check the sight glass % level point, some basic
calculations need to be made. See Calibration dia-
gram in the next column, Add 9 inches to probe's
stated factory set Active Length(A) measure this
distance from the reference line {(yellow line around
probe body) down. This will be the 0% level point
on the outside of the level column. Measure up
from this 0% level point to the center of the sight
glass and divide by the desired active length {usu-
ally the factory stated active length), This is
the level in percentage pecints at which the sight
glass is located (Hansen Level Column standard sight
glass location is 508), Raise or lower the liquid
inside the level column so that it is centered in
the sight glass. The digital display should be
the same as the calculated sight glass % level,
If not, remove the seal on the high level calibration
screw and adjust until digital display equals the
calculated sight glass % level; replace seal,

‘\ CABLE TO VARI~LEVEL

CONTROL UNIT

\ PROBE

100% LEVEL f—————
o TYPICAL 3" PIPE
LEVEL COLUMN

\ SIGHT GLASS
0% LEVEL —‘—1— {4

0% Level = 9" + Active Length (A) below reference
line

Sight Glass % Level = A1 divided by Desired Active
Length

WIRING OF RELAYS

Each relay is individually fused at 3 amps. Follow
good electrical wiring practice when connecting any
wiring.
on page 10 is only one suggested approach to relay

The control unit wiring diagram presented
circuitry. Before connecting relay circuits, refrig-
eration system operation and design should be care-
fully reviewed. Wiring of relays should be designed
so that in case of power failure relay circuits will
be in a safety mode for the refrigeration system,
After being connected, the relay circuits may be
checked by using the built-in simulator as explained
on page 12,




RELAY LEVEL SET POINTS AND DIFFERENTIALS

Each level set peint adjustment control is a slide
knob which is calibrated in percentage value of probe
active length, The percentage values relate to the
liquid level in the column between the 0% level point
and the 100% level point.

Each level differential adjustment control is a ro-
tating kneb which is also calibrated in percentage
value of probe active length, However, these per-
centage values relate to number of percentages points
above or below the sst point, depending on the relay,
at which the relay position will change.

Low Level Adjustment-This relay set point is the
lowest level that the liquid in the level column
should be allowed to reach before the operation of
an alarm or eguipment cut-out. After setting the
low level set point, set the differential adjustment
control so that the relay will energize when the
liguid in the level ceclumn RISES this percentage

value ABOVE the low level set point., The Low Level

Control Level Adjustsent-This relay
to maintain the level inside the vessel via a supply

set point is

solencid valve or other control. The control level
set point is the level at which make-up liquid will
start to feed to the vessel, The differential ad-
justment control should be set so that the relay
will de-energize when the level RISES this percentage
value ABOVE the control level relay set point, The
Filling indicator light (green) will be on when the
relay is energized.

High Levsl Adjustment-This
protect the liqguid
The high level set peint
the liquid should ever
equipment cutout occurs,
control should be set so that the relay will snergize
the level FALLS this percentage value BELOW
the high level relay set point, The High Level in-
dicator light (red} will be on when the

relay set point is to

level from becoming too high.
is the highest level that
reach before an alarm or

The differential adjustment
when

relay is

operation of controls and alarms will depend

indicator light (red) will be on when the relay is de-energized.
de-energized.
(See alsc Control Unit Wiring Diagraa.)
SET POINT ADJUSTMENTS
OPERATIONS VARI-LEVEL SETTINGS LOW LEVEL CONTROL LEVEL HIGH LEVEL
(TYPICAL) (TYPICAL)
P
100% — 100% = T 100% =
HIGH
COMPRESSOR CUTQUT 90% WIGH LEVEL SET POINT .. .....|.. Y I Y [ Y LEVEL
COMPRESSOR RESTART "—J“'-'BS%— DIFFERENTIAL ADJUSTMENT 80% — BO%Y = 80% —
FEED SOLENOID CLOSES 61% DIFFERENTIAL ADJUSTMENT 60% — 80% — 60% =
FEED SQLENOQID OPENS 55% CONTROL LEVEL SET POINT=« = =<f- = s =" - AR AR
a0% =— 10% — FILLING | 45q —
PUMP RESTART 25% DIFFERENTIAL ADJUSTMENT
20% = | | 20% — 20% =
PUMP CUTOUT 10% LOW LEVEL SET POINT ===+ f-er--- . LOW
LEVEL
0% == O 0% — L 0% == L
10% 15% 10% 15% 10% 15%
This diagram illustrates typical set point
and differential settings. Actual settings
will depend on the requirements of the in- 2% 20% 2% 20% a9 0%
dividual system and 1its operation, Actual
LEVEL DIFFERENTIAL ADJUSTMENTS

on wiring.




PROBE DIMENSIONS
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PROBE WIRING

CONTROL CABLE
” TO CONTROL UNIT
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LEVEL COLUMN
(PROBE STANDPIPE)

*#CAT. NO |PROBE COLUMN | SIGHT EQUALIZER| FLOAT PROBE
RIGHT ACTIVE OVERALL | GLASS LEGS SWITCH | REMOVAL
HANDED |LENGTH |LENGTH | LOCATION LEG HEIGHT
COLUMN o 0 ) o - Rt
LCR.O2 20" 26347 | 14-1/8" | 2147 19-7/8" 40"
LCR.0O3 30" 36-3/4" 19-1/8" 3t-1/4" 31-1/8" 50"
LCR.04 ag" 463/4" | 24-1/8" | #11/4" 36-1/8" 60"
LCR.06 60" 66-3/4° | 34-1/8" | e1-1/4" 46-1/8" ao"
LCR.G8B 80" 86-3/4 44-1/8" | 811/4" 56-1/8" 100"
LCR.IC 100" 106-3/4" | =4-1/8" | 101-1/4" 66-1/8" 120"

* OPTIONAL SIGHT GLASS LOCATION

FOR LEFT HANDED COLUMN (LCL)\l‘:—!——1
|

COVER NO, 77-0129
(3-1/2" DIA % 3/4" THICK)

TCP VIEW

WHEN LOOKING IN SIGHT GLASS
ON RIGHT HANDED COLUMN (LCR),
CONNECTIONS TO VESSEL ARE
ON THE RIGHT

3/4" FPT FOR PROBE,
PIPE THREAD CENTERLINE MUST
COINCIDE WITH COLUMN CENTERLINE

¥

PROBE
ACTIVE
LENGTH

A

tRECOMMENDED
100% LEVEL

3/4°FPT & 1"BUTT

WELD HALF

G COUPLING NO,
77-0006 FOR HIGH

LEVEL HLL FLOAT

SWITCH TOP

CONNECTION

L recoMMENDED
50 % LEVEL

3/4" FPT & 1" BUTT
WELD HALF COUPLING
NQ. 77-0006 FOR HIGH
LEVEL HLL FLOAT SWITCH

BOTTOM CONNECTION \= .
=

"

1 e

N — +1/4" BUTT WELD FULL
COUPLING NO, 77-0132
(TO VESSEL)

\—3” SCHEDULE 40 PIPE
ASTM A-53 OR APPROVED EQUAL

(REFLEX TYPE) NO, 77-01%1

1"FPT & 111/4” BUTT WELD FULL
COUPLING NO, 77-0132
{TO VESSEL)

| RECOMMENDED —Z;— J

0<% LEVEL

3/4" FRT OFTIONAL OIL DRAIN

COVER NO. 77-0128 {3-1/2" DIA % 3/4" THICK)

FRONT VIEW

COMPLETE LEVEL COLUMN OR PARTS THEREOF AVAILABLE FRCM HANSEN TECHNOLOGIES

Level Columns are supplied with plugs for the oil drain and high level float connections,

\RECALIBRATION LEVEL SIGHT GLASS




LEVEL COLUMN PIPING

INSTALLATION

OPTIONAL INDEPENDENT HIGH LEVEL
CUTQUT® FLOAT SWITCH, SUCH AS HLL

;
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—OPTIONAL 3/4” OIL DRAIN

N
|

EQUALIZER PIPE
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#ALLOW SPACE FOR INSULATION WHERE AND AS NECESSARY. USUALLY

THE LEVEL CCLUMN IS

INSULATED TO REDUCE BUBBLING,




CONTROL UNIT WIRING

NOTE :

INDEPENDENT HIGH LEVEL HLL
FLOAT SWITCH (OPTIONAL)

0-1 MA PROBE LOW 115V
OUTPUT WIRING LEVEL LINE
.z % RELAY
8 F 8 < % L1 L1 b
£ 2 & m # = 7
| 1 1] T
17 16 15 14 13 12 11 10 © 6 5 2 1
lOOM(IHI)TQTJL o Q0 Iﬁ_E
| CABLE TO -——— ey
PROBE i COMPRESSOR
OPTIONAL REMOTE - S,%“é{,’.‘? -
READOUT OR Lo ]
ELECTRONIC
CONTROL CIRCUIT ===
{1 b
| I
HIGH LEVEL ALARM/CUTOUT
LIQUID FEED (FILL)
SOLENOID VALVE
jpuMp
—] CONTROL  |—
LCIRCUIT_ __ |
r'__l
1
= S ——— M b
oY o1 L-J
M I LOW LEVEL ALARM/CUTOUT
- Ly o]
L2 _ 1 Led

COMPRESSOR CUTOUT

Wiring diagram shown is one suggested method of control for illustration pur-
poses only. Other wiring diagrams are possible to meet specific control
requirements. Refer to manufacturer’s wiring diagrams for proper wiring of

controls. Final wiring details are the responsibility of the system designer,




TROUBLESHOOTING

If

the VARI-LEVEL does not vield satisfactory results,

Check to see that the VARI-LEVEL control unit

follow this procedure:

is labeled for the correct

length.

2, Check wiring betwaen control unit and probe. Color deots on four connection plugs should match color of
control cable wires., Check probe wire connection. Refer to wiring diagrams for proper wire connections.

3, With the probe wire removed from its socket, check the insulating resistance of the teflon probe using
a 500V "Megger". Connect positive side to probe wire, negative side to probe housing. Result must be
over 500 M.

4, To verify proper operation of relays, change the percentage value with the simulation mode button and the
level simulation adjustment screw. S$See Simulation section on page 12.

5. If Steps 1, 2, 3, and 4 are OK, check refrigeration conditions,

Troubleshooting Chart
Symptom Probable Cause Cure

No numbers displayed con the Low or no veltage at the Restore correct voltage.

digital display; LED lights do power line connections.

not light up.

Digital display indicates too 1. Too much ¢il in the level 1, Crain off the standpipe.

low of a level compared to column (only with NH_), 2. Calibrate at zero and

sight glass. 2, Control unit not calibrated recalibration level.
or insulating resistance of Check the probe insulating
the teflon enclosed probe rod resistance with a "Megger",
is too low, must be infinite, if defective, replace the

probe.
Digital display does not 1. Poor pipe connection between 1. Check the valve locations and
indicate level changes. level column and vessel. orientation,
2. The stop valve{s) may be 2. Open valves.
closed or improperly 3. Remove oil and/or debris from
positioned, the connecticns between vessel
3. The connections may be and level column and from

clogged with oil or debris. bottom of level column.

No veltage output on either Fuse blown in Control Unit. Check fuse and replace if blown.

side of relay.

Digital display indicates too Level column is not Insulate the level colunn,

high of a level compared to insulated, Liquid beiling in

sight glass {only at low level column.

temperature,)

NOTES:

It there is a power failure or fault

energized position,

in the power pack on the control unit,

11

the relays will go to the de-

refrigerant and correct probe




SIMULATION

To check system operation of the level set points
and differentials enter the simulation mode by de-
pressing the simulation button and hold; amber Sim-
ulation Mode light will be on.

IMPORTANT: Control devices (solemoid valves, con-
tactors, etc.) can operate while in the simulation
mode, For electrical checkout be sure compressor
motor, pump wotor, etc., main circuits are discon-
nected where necessary to prevent damage.

is now in the simulation mode and
the digital display shows the simulated (pretended)
liquid level, With a small screwdriver rotate the
level simulation adjustment
simulated liquid level.
the relays. If necessary, make adjustments in set
points and differentials. When all
Set Points and Differentials are properly set, return
the simulated level to a percentage value hetween
the Control level and High level settings (prevents
the unexpected operation of
Simply
to return to normal operation;
light will be on. The percentage value displayed
will now be that of the actual liquid level in the
respond

The control unit

scrow to <change the

Observe the operation of

relay level

relays during the next
simulation). release the simulation button

green Operation Mode

level column and the relay positions will
to this level.

SAFE OPERATION
Hansen VARI-LEVEL contrels have been designed for
raefrigeration systems. These instructions and re-
lated safety precautions must be completely
and understood before selecting, using, or servicing
these controls. Only knowledgeable, trained refrig-
aration mechanics should install, operate, or service
these controls. Stated temperature and pressure
limits should not be exceeded, Probes should not
be removed from level unless system has
been evacuated to zero pressure, See also Safety
Precauticns in current List Price Bulletin,

read

columns

WARRANTY

Hansen VARLI-LEVEL electronics are guaranteed against
defective materials or workmanship for 90 days F,0.B.
All other Vari-Level Components 1 year
field labor

factory.
F.0.B.
is included.

No consequential damages or

12

ORDERING INFORMATION,
VARI-LEVEL CONTROLS AND LEVEL COLUMNS

CONTROL UNIT (Less Probe)

Relays Control Points Cat. No.
3 Control, Low, and High Level LB3
2 Control & Low Level LBZ
1 Control Level LB1

Probe Active Probe Level Columrn

Length* Cat. No. Cat. WNo.t
20" LP,02 LCR, 02
30" LP,03 LCR.03
40" LP.04 LCR. 04
60" LP.06 LCR.06
80" LP.08 LCR.08
100" LP,10 L.CR.10

*These are other
lengths are available, +

columns (vessel on right).

standard Probe Active lengths;
These are Right Hand
Order LCL for Left Hand.

TO ORDER: Specify control
refrigerant, probe catalog number and active length,

unit cataleg number,

and level column catalog number if required.

TYPICAL SPECIFICATIONS

"Refrigerant variable level controls shall have
solid state electroniecs, digital displays, set point
and differential adjustments, teflon enclosed probe
rods and be suitable for refrigeration environments,
Level controls shall be "VARI-LEVEL" as manufactured

by Hansen Technologies or approved equal,”

HANSEN TEGHNOLOGIES
CORPORATION

129 West 83rd Street

Burr Ridge, Illinois 60521

Telephone: (312) 325-1565
Qutside Illinois: 1-800-426-7368 Telex:
FAX: (312) 325-1572 206851




