| HANSEN TECHNOLOGIES
Y| corRPORATION

VLT Transducer Probe with
Optional Digital Readout (DR)

INTRODUCTION

Hansen Techni-Level® level fransducer probes have
fast become the industry standard for liquid
refrigerant level control and menitoring. These
reliable, well enginearad electronie level transducer
probes, when properly used, operate trouble-free
and are not affected by reasonable changes in
relrigerant temperature or pressure. They provide
a computer compatible 4-20 mA (milliamp) output
signal proportional 1o liquid level. Probes consjst
of a compact, electronic transmitter In a watertight
housing assembled on lop of a rugged, capacitance
type level sensor. Probe active lengths up to 168"
(4270 mm) are available. Normally, the probe must
be inside a level column. Typical applications
include: vertical and herizontal vessels, pump
accumulators, pilol receivers, and refrigerant loss
monitoring. These probes are aperating control
devices and should never be used as salety devices.

Bulletin P10%b
June, 1899

Specifications, Applications,
Service Instructions & Parts

VLT 4-20 mA
Techni-Level® Level
Transducer Probes

for use in 4-20 mA control loops
for refrigerant level control
and monitoring

ISO 9002
[ +-20mAoUTPUT

KEY FEATURES

OPTIONAL %

READOUT
WATERTIGHT PROBE
TRANSMITTER
INSULATION NECK HOUSING
% NPT

ACTIVE LENGTHS

» UP TO 168"
(4270 MM)

TEFLON-ENCASED

STAINLESS STEEL

ROD \

l

ADDITIONAL FEATURES

Specifically designed for refrigeration systems.

Compact, solid-state transmitter and watertight
housing are located on top of probe sensar,

Computer compatible, 2-wire 4-20 mA signal.

Designed for connection to a plant computer,
PLC, or other device.

Rugged probe sensor design.

Electrically isolated oultput.

Remote display of level possible.

Suitable for ammeonia, R22. R134a and other
compalible refrigerants.




SPECIFICATIONS
Signal Output: 2-wire 4-20 mA, DC, isolated
input Power: 12 to 36 voli DC, regulated,
to be available at the probe
Maximum Load Resistance: 1200 ohms
Classification: Tranamitter type/class 2U ANSY
ISA-550.1
Enclosure: Walertight NEMA 4 (IPGS)
Fitting: %" NPT male, connection to Level Column
Standard Active Probe Lengths: 207 (510 mm),
30" (760 mm), 40" (1015 mm), 60 (1525 mm),
B0" {2030 mm}, 100" {2540 mm), 120" (3050
mm}, 144" (3660 mm), 168" (4270 mm); Custem
lengths available up to 168 (4270 mm) max
Sate Working Pressure (SWP): 400 psig (27 bar)
Operating Temperature:
Transmitter: -20°F to +140°F ambient
(=30°C to +60°C) ambient
Sensor: —60°F to +150'F (-50°C to +65°C)
Below -60°F (-50"C) requires the stainless
steel extended neck body; contact the factory,
LEVEL COLUMMN
Body: 3" Schedule 40 pipe, standard
Sight Glass: Located at 50% level, standard
Sate Working Pressure (SWP): 400 psig (27 bar)
Operating Temperature: -60°F to +240°F
(=50"C to +115°C}
ADVANTAGES
These probes are shipped factory precallbrated and
lested on a relrigeration system. The electronics
can be changed withoul opening the refrigeration
system. These probes have Internal dampening to
avert false alarms triggered by normal turbulence
and splashing of refrigerant. The optionel digital
readout enables the plant operator to easily know
the refrigerant level at & glance. The 4-20 mA =ignal
is commonly used with computers, programmable
loglc controllers, and other accessories. This signal
can also be easily converted la a 1-5 voll aor 2-10
voll DC signal.

OPTIONAL DIGITAL READOUT

Transducer probes can be factory or field fitted
with an internal LCD digital readout. This readout
is visible through a clear window in the cover of
the watertight probe housing. It is internally powered
and displays percentage of immersed probe active
length, Ambjent temperature range for the LCD
readout is +32°F 1o +140°F (0" to +60°C). Specily
the DR suffix when ordering probe. Example: To
order & 20" (510 mm) active length probe with built-
in digital readout, specify catalog number VLTDR.02.
For field retrofitting, erder kit number 77-1004.

INSTALLATION OF OPTIONAL DIGITAL
READOUT FOR TRANSDUCER PROBES
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PROBE TRANSMITTER
HOUSING

REMOTE DISPLAY

A milllamp meter may be Insarted in series with
the 4-20 mA control loop to facilitate localized
indication af the liquid level. See the wiring diagram
on page 3. This can be an analag milliamp meter or
other component, such as a digiial process meter,

INSTALLATION

Level columns are required In applicalions whare
refrigerant evaporation occurs within the vessael
being manitlored; such as tlooded evaporators, low
side vessels or acoumulaters. Using a level column
(typleally 3" diameler) separates the probe sensor
frem the boilling which occurs in the vessel,
Therefore, true refrigerant liquid level is being
measured, nol surges of bubbling liquid. Level
columns can be supplled by Hansen or labricated
in the field. See page 4 for level column details and
dimensions. When refrigerant temperature is lower
than ambient, the level column must be insulated.

Adequate vertical distance for probe insertlon should
be provided above the 3" FPT opening an the ealumn.
Il overhead space is not available, a level column
with flanged connections and shut-off valves may
be used. Follow good piping practice and
refrigeration system maintenance to avoid oll
accumulation inside the level column. Equallzer
lines and valves should be positioned as shown in
the Level Column Piping Installation diagram on
page 3. It is recommended that a high level float
switch cutout be installed whenever practical. This
provides a nonadjustable safety control in case of
an Incorrect high level setting or fallure of a high
level contral device.

On halocarbon systems, over a pericd of lime, the
refrigerant in the level column will become gil rich.
An extremely high concentration of il may cause
the original calibration to become offset, thus
causing a false reading of refrigerant level. To prevent
this, pericdically remove oil from the |level column.

Aemove the probe from the packing crate, being
careful not to bend the probe sensor. Insert the
prabe into the top opening of the level column, Use
nonelectrically-isolating pipe thread sealant (do not
use Teflon tape) on the %* MPT fitting on the probe.
Insert the probe in the lop of the level column.
Tighten the probe wilh a wrench on the hex; do not
arip the probe housing. Pressure test for leaks.

Fitty feet {15 meters) of 2-wire twisted pair cable is
supplied with the probe. Longer lengths can be
ordered or use ordinary 20 AWG wire. The tolal
length of the cable from the probe to the computer
is generally not a factor up to 500 feet {153 meters)
with & typlcal 24VDC power supply. For longer
lengths, contact the faclory with application
specifics. Connect the probe transmitter to the
control loap wiring as shown in the wiring diagram
on page 3. Do not run control loop wiring with ar
near power wiring. For maximum physical and
electrical protection, run the control cable inside a
separate metal conduit. Conduit must be sealed at
the connections to prevent moisture entering into
the probe housing.



LEVEL COLUMN PIPING INSTALLATION

(Schemalic only, not for construction)
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LEVEL COLUMN DIMENSIONS

' COVER NO. 77-0129
i 3.5' DIA x 75" THICK — %" FPT FOR PROBE. PIPE THREAD CENTERLINE
T |'I MUST COINCIDE WITH COLUMN CENTERLINE.
H | (51 M |
I 1 1 '111 MMy
— 11 =
l faaa ‘ 1" FPT/1%" BW COMBINATION
| (100 "‘"""1'* FULL COUPLING (TO VESSEL)
. I e 3" SCHEDULE 40
| ! PIPE ASTM A-53 OR
| G RECOMMENDED . APPROVED EQUAL
| 100% LEVEL \ |
|
£ L, %" FPT/1" BW COMBINATION
| | HALF COUPLING FOR HIGH LEVEL
! || RECOMMENDED : HLL FLOAT SWITCH
“prose _I_{ﬂ_‘_!i_l_._E‘_'h_‘!__E_l,___ } TOP CONNECTION
ACTIVE
LENGTH |- | — %" FPTH" BW COMBINATION
- RECALIBRATION LEVEL HALF COUPLING FOR HIGH LEVEL
- SIGHT GLASS (REFLEX ' HLL FLOAT SWITCH
1 TYPE) H1100-RN - BOTTOM CONNECTION
N
| 1" FPTA %" BW COMBINATION
| RECOMMENDED _ o 'ﬁ:r | FULL COUPLING (TO VESSEL)
_ 0% LEVEL | i
 — e — iﬂ \'.\
(17 MM) ' "~ % FPT OIL DRAIN
FRONT VIEW  COVER NO. 77-0129

COMPLETE LEVEL COLUMN UP TO 120" (3050 MM) OR. PARTS ARE AVAILABLE FROM HANSEN TECHNOLOGIES.
PLUGS ARE SUPPLIED IN THE OIL DRAIN AND FLOAT SWITCH CONNECTIONS.

PROBE EQUALIZER FLOAT SIGHT GLASS PROBE COLUMN
CATALOG ACTIVE LEGS SWITCH LEG LOCATION REMOVAL OVERALL
NUMBER LENGTH HEIGHT* HEIGHT
A E F -G H L

LEbe 20" .25" 18.50" 14.00" 40.00" 28.50"
510 mm 540 mm 470 mm 356 mm 1015 mm 673 mm

LED8 ao* 31.25* 31.13" 19.00" 50.00 36.507
TED mm 794 mm 781 mm 483 mm 1270 mm 927 mm

LE6d 40" 41.25° 36.13" 24.00" B0.00" 46.50"
1015 mm 1048 mm 818 mm 610 mm 1525 mm 1181 mm

LC.06 &0 61.25° 46.13" 34.00" a0.00" 87.25"
1525 mm 1556 mm 1172 mm 864 mm 2030 mm 1708 mm

LC.08 &0" 81,25 56.13" 44.00" 100.00" B7.25"
2030 mm 2064 mm 1426 mm 1118 mm 2540 mm 2216 mm

LEd 100" 101.25" 66.13" 54.00" 120.00" 107.25"
25480 mm 2572 mm 1680 mm 1372 mm 3050 mm 2724 mm

Leds 120" 121.25" 76.13" 654.00" 140.00" 127.25"
3050 mm 3080 mm 1234 mm 1626 mm 3556 mm 3232 yom

(For Field 144" 145.25" 88.13" 76.00" 164.00" 151.25"
Conslruction) 3660 mm 3689 mm 2239 mm 1830 mm 4166 mm 3642 mm
{For Field 168" 169.25" 100.13" 88.00" 188.00" 175.25"
Construction) 4270 mm 4293 mm 2543 mm 2235 mm 4775 mm 4451 mm

*Add 3" (TS5 mm) Tor stainless steel extended neck versiaon




PROBE DIMENSIONS
50 FEET {15 M) OF CABLE

The total length of the cabla from the

probe to the computer is generally not a
A\ factor up lo 500 feet (163 meters) with a |
J typical 24VDC power supply. For longer +

lengths, contact the factary with appli-

cation specifics.
PROBE HOUSING

— YELLOW REFERENCE LINE

1325 ., | .
(337 MM) »
WRENCH TIGHTEN HERE —— — E— ‘
56"
! S (14 M)
) ’ 9.00" .
= (229 MM)
‘ 344"
(87 MM) |
i {2'“ MM:’ NPT - \ — l — ]
' - RECOMMENDED 100% LEVEL
(FACTORY CALIBRATED)
5
(NOMINAL)
| A
|

RECOMMENDED 0% LEVEL

' ! Call

[ (FACTORY CALIBRATED)
63" (16 MM) MINIMUM CLEARANCE |
‘ P 50" (13 MIM) DIA
|
*Add 37 (75 mm) lor stainless stes| extended neck version !
A 20" an" 40" 60" Bao" 100" 120" 144" 168"
[ACTIVE
LENGTH) 510 mm | 780 mm | 1015 mm | 1525 mm | 2030 mm | 2540 mm | 3050 mim | 3660 mm | 4270 mm
T 25" as" 45" 65" 85" 105" 1257 149" 173"
[INSERTION
LENGTH] 635 mm | B80 mm | 1140 mm | 1650 mm | 2960 mm | 2670 mm | 3175 mm | 3785 mm | 4395 mm




TROUBLESHOOTING

PROBLEM

CAUSE

ACTION

Red LED indicator nol lighted,

1. No power lo probe housing or wrang
vollage,
2. Moisture in probe housling.

1. Check voltage &l terminals in the probe
housing,
2. See Note 1 below,

Does not indicate lovel
changes.,

1. Fault In control leop wiring.

2. Mo cantinuity between probe and leval
calumn. To tes!, temporarily mstall wire
fram probes housing cover sorew Lo level
column and obsarve for changes.

3. Molsture in probe housing.

i, Equalizer valves closed.

5. Prole wire loose.

B. Equaiizer lines clagged with ail or debris,

7. Poar plpe connectlon between lovel
column snd vessal.

1. Sea Nole 2 balow.

2. Check for Tefion tape or other nonconductive
pipe sealant al probe-te-calumn connection;
replace sealant.

3. Sea Nale 1 balow.

4, Open valves.

5. Open prabe housing cover and check
conneclion of probe wire (single wire lead)
from prabe center 1o terminal connection.

6. Remove ol and debris lrom agualizer lines
and lavel column.

7. Check valve locations and arfentation,

Indlcates too low of a jlewal
compared 1o sigh! glass,

1. Fault in contral loap wiring.
2. (Ammonia anly) Gl in bevel| column

2b. (Helocarbon anly) Oil rich mixture in level
calumn.

3. Moisture in probe housing.

i, Caiibratlon nol cormedt.

5. Calibrated for different relrigerant

6. Column s not standard 3° dia.

7. Insulating resistance of Teflor-encosed
prabe rod s oo low,

1. See Note 2 belaw.

2&. Remove oil from level column. Also see pags 3
for recammended level column piping,

2b. Remove ail from level column perodically ar
ineorporate an “ail skimmer” or hiesd
cannectian.

1. See Note 1 below.

4. Sea recalibeatlen Instructions on page 7,

5. Contacl factory.

6. Slight recallbration may be required,

7. See Note 3 below.

indicates loa high of a lavel
compared to sight gless.

1. Fault in centrol loop wiring,

2. Moisture in probe transmiiter housing.
3, Liguid boiling inslde leval column.

4. Calibration not correcl.

5, Calibrated for different refrigerant.

B. Column is not standard 3° dia.

1. See Nole 2 below,

2 See Nole 1 below.

3. Insulate the level column,

d. Sea recallbration Instructions on pags 7,
5. Contacl factory.

&. Slight recalibration may be ragquired.

Intermittent high level,

1. Rapid suclion pressure pull down resulls
in bubbling and surging liquid.

2. High level alarm sel point has been
positioned o close Lo opersting sel point
3. Moisture in probe housing.

1. Alter compressor loading saquence, defrosl
sequence, or liguid make up feed lime to
“retluce” pressure flucluations In vessed,

2. Lower aperating set point or raise high level
sl point,

3. Seo Mot 1 below,

Ogeasional erralic level
Indicated without actual
changes in leval,

1. Moisture in probe transmitler housing.
2. Radio frequency interference (AF).

3, High voltage power wires near conlrol
loop wiring.

4. Nonisolaled devices (sensars or others)
on the same power supply as the probe.

1. See Note 1 below.

2. Find source ol interierence. such as mohile
radics or other transmitters, and disable. 1f
unihle, contact factary.

1. Aelocate control loop wiring away from
power wiring.

4. Place probe on separale power supply ar
replace nonisolated sensors with isolated

ones. Ses Note 4 below,

MHote 1: MOISTURE IN PROBE HOUSING. Dry the probe
housing. If appearance is dry, ook for signs ol moisture
damagé, such as while residue. Check cover gaskets, wa-
tertight cable connectors, and other water sealing joinis.
Replace if worn. If a condull connectlon |= an the lop of the
probe, carefully seal the inside to prevenl condensalion
migration (nto the housing,

Note 2: FAULT IN CONTROL LODP WIRING. Check the
wires in the housing lor proper connections. See the probe
wiring diagram on page 3. Wires should be securely fas-
tened and nol frayed. Also, check for continulty ol each
wite.

Mote 3: INSULATION VALUE OF PROBE. The following
procedure Is only required if probe integrity is In guestion,
With the probe wire removed from ts socket, check the
Insulating resistance of the Teflon-encased probe rod using
a megohmmeter. Connecl positive side lo probe wire, nega-
tive side to probe housing. The reading should be over 1000
A tor ammonia probes and over 50 MQ for hatocarbon
probes. II the reading Is less than this, contact the faciory.

Note 4; ISOLATE 4—20 mA SIGMNAL. Disconnec! the com-
puter. Also, discannect any other sensors thal use the sama
power supply. The probe is temporarily disabled. Use
an ammetar {see page 3) to confirm actual milllamp readout.
It it agrees with the actual level, then check the control
gircult. It It agrees with the compuler, recellbrate the probe.




RECALIBRATION

Techni-Level® level transducer probes are factory
precallbrated for a 3" level column and the specilied
relfigerant. Probes installed in applications other
than the specified may require slight adjustment in
calibration setltings. Before attempting to make
any adjustment to calibration, review carefully the
troubileshooting sectlon on page 6, including the
notes al the bottom of the page. Often, seemingly
incorrect calibration Is due to other factors.,

To recallbrate probes without the optional digital
readoul (DR), a milliamp meter may need lo be
installed in series with the 4-20 mA caontrol loop
for the recalibration precedure. See the wiring
diagram on page 3. Disconnecting the control
loop wire to install the meter temporarily
disables the probe. The computer or other
controlling device will not be able to detect the
refrigerant level while the control loop is
disconnecied. While disconnecied, lake the

necessary steps to protect the compressor and all
other equipment which relies on the probe signal.

Remove all liquid refrigerant from the level column
or lower it to an actual level equal to 0%. Adjusl
the Z (zero) calibration screw slowly until the digital
readout dispiays 0%. If using a milliamp meter, it
should read 4 méA.

Next, raise the liguid level in the column to the
50% level. Hansen standard level columns have a
sight glass at the 50% level. Adjust the S (span)
calibration screw slowly until the digital readout
displays 50% or the milliamp meter reads 12 mA.
For other known levels, raise the liquid level in the
column to the known level. See the diagram below
to determine lhe % level of a sight glass. Then,
adjust the 5 (span) callbration screw untll the digital
readout displays the known level % point or the
milllamp meter displays the equivalent mA signal.
Verity proper output,

NORMAL FACTORY-SET CALIBRATION LEVELS

PROBE TRANSMITTER HOUSING —

gn
.[nalmm

100% LEVEL x i

SHIELDED CONTROL LOOP WIRING CABLE

YELLOW REFERENCE LINE

TYPICAL 3" (75 MM) PIPE
| LEVEL COLUMN

SIGHT GLASS

Typloal Normal 0% Level = 8" « Active Length (&) below yellow reflerence line

Sight Glass % Level = A, divided by Active Length (A)




CAUTION

Hansen Techni-Level” level transducer probes have
been designed specifically for refrigeration systems.
These instructions and related safety precautions
must be completely read and understood belore
selecling, using, or servicing these probes. Qnly
knowledgeable, trained refrigeration technicians
should install, operate, or service these probes.
Stated lemperature and pressure limits should not
be exceeded and all electronics should be protected
from moisture. Do not remove probes from levael
columns or vessels unless the sysiem has been
evacualed to zero pressure. See also Safely
Precautions in current the List Price Bulletin and
the Saiety Precaution Shest supplied with the
product. Escaping refrigerant can cause Injury,
especially to the eyes and lungs.

WARNING: As with all electronic and mechanical
componenls, there is a limited life expectancy. An
expected life of seven to len years is typical.
Howaver, this should be underslood as only a
suggesied replacement time period. Actual
performance and physical condition of the electronics
due to ambient conditions, quality of electrical
currenl or voltage, etc., may necessitate a different
replacement schedule. Regardless, probes should
be inspected al feasl once a year to ensure safe
and conlinuous service,

WARRANTY

Hansen electronics are guaranteed against defective
materials or workmanship for 90 days F.0.B. our
factory. All other components are guaranteed for
one year F.0.B. our factory. Mo consequentlal
damages ar field labor is included.

& 1999 Hanwen Techrmlagles Corparetien Printed in USA

ORDERING INFORMATION

Standard Active SHESY e
Probe Length* Transducer Standard
Probe Level Column
20" (510 mm) ¥LT.02 LC.02
an" {780 mm) VLT.03 LC.03
40" (1015 mm) VLT.04 LC.04
0" (1525 mm) VLT.06 LC.06
ao" (2030 mm) ViLT.08 LC.08
100" (2540 mm) YLT.10 LC.10
120" (3050 mm) VLT.12 LC.12
144° {3660 mmy) VLT.14 g
168" (4270 mmy) VLTAB =i

*Custom probe lengths up to 168" (4270 mm) maximum and
eustom column lengths up to 120 (3060 mm) maximum are
available; contact the factory for details.

“*Customer supplied, not avallable from Hansen.

To Order: Specify catalog number, refrigerant, probe
active length, and whether the optional digital readout
{DR) or a level column is desired. Where possible
describe and sketch the application,

TYPICAL SPECIFICATIONS

“Refrigerant liquid level transducer probes shall
have the ability to regulate & computer-compatible
output signal proportional to the percentage of probe
active length immersed in liquid refrigerant and
shall not be affected by reasonable refrigerant
temperature or pressure changes. Level transducers
shall be Techni-Level® transducer probes as
manufactured by Hansen Technologles or approved
equal.”

OTHER PRODUCTS

Pressure Regulators

Small’ Pressure Regulators and Reliefs
Gauge, Purge, and Needle Valves
Shut-Off Valves

Expansion Valves (HEV and TXV)
Refrigerant Solencid Valves
Refrigerant Check Valves
Gas-Powered Valves

Refrigerant Float Switches

Fleat Drain Regulators

Refrigerant Liquid Pumps
AUTO-PURGER®"s

Vari-Level® Adjustable Level Conlrols
Frost Master® Defrost Controllers
SEE-LEVEL™ Liquid Indicators (Sighl Glass)
Pressure-Relief Valves

Rupture Disc Assemblies

Level Pulse Control Systems (LPS)

HANSEN TECHNOLOGIES
CORPORATION

6827 High Grove Boulevard

Burr Ridge, lllinois 60521 USA
Telephone: B30-325-1565

Toll-free; 800-426-T36R8

FAX: 630-325-1572

E-mail: info@ hantech.com

Web Sile: www.hanlech.com




