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Level Pulse Control System (LPS)
with Optional Strainer

INTRODUCTION

The Leval Pulse Conlral System (LPS) is 8 pulse-
width modulaling systam Lthet Incorporates a
sophisticated conlroller (PWC, PWCA) wilh &
spacially designed, high-cycle, long-life, pulse-widlh
valve (PWV), Using » 4-20 mA input signal frem a
customer supplied level probe, the LPS modulates
the tlow of liguld to control liquid level, matches
the supply ol makeup llguild 1o the system lead,
and, most Importantly, minimizes fluctustions in
vesse| pressure, The LPS is ideally sulled for use
wilh Hansen's Vari-Leval (with MOD420) or Techni-
Lavel [VLT) level probes.

KEY FEATURES

Stabillzes suction pressure and reduces
unnecessary loadingfunioading of compressors.

Reduces pump disturbances and shuldowns due
lo cavitation.

Aute-tune cantroller adapts 1o the aperallon ol
individual systams.

Valve dampens on clasing lo milnimize Inlel lguid
shock to piping and other system companesis.

Tight seating shutoh.

Has a reserve capacity for start-uyp and post
dedrast il

Incarporates an adjustable capacity selting 1o
accommodale sysism size or load changes
wihoul erilice roplacamanl.
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Specifications, Applications,
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Level Pulse

Control System (LPS)

Pulse-Width Modulated
Liquid Level Control
for Refrigerants

iISO 8002

APPLICATIONS

The Level Pulse Conlrol Sysiam (LPS) is ideal lor
modulaling liquld refrigerant to feed recirculalor
pachkages. pump accumulators, recelvers, Inlercoolers,
and surge drums connecled lo [looded heat
exchangers and process eguipment. The LPS can
be used lo replace existing tlost valves, meiorized
ball valves. pneumatic-controlled valves, and single
solenaold valves.

MATERIAL SPECIFICATIONS

Pulse-Widlh Valve

Bodles: Ductlla iron and casl stes|

Seats: Teflon

Sala Working Pressure: 400 psig (27 bar)

MOPD: 285 pa) (19.7 bar)

Refrigerant Tomperature: -60°F lo +240°F
(—50°C ta +115°C)

Relrigerants: ammania, R22, R134a, and other
Hansen approved refrigerants

Controllar

Electrical: 24 to 28 VAC, 50/60 Hz, B0VA

Input: 4-20 mA loop

Impedance: 100 ahm

Enclosure: Watertipht, NEMA 4

Amblent temperature: -20°F 1o +150"F
(-29°C lo +65°C); 80% RH Max




OPERATION

The Level Pulse Caniral Syslem (LPS) modulzies
the flow ol liguld Into a veasel. This |s done by
imanitaring the deviation lrom lhe leval sel point
and opening or closing a long-life solenoid valve
during a repeating six second time span, The amount
of time the valve ia open during each six second
cycln is proportional (o how far the liquld level is
from the sel point. It the liquid level is greally
below ihe sel poinl. the valve may stay open lor
the entire six s=conds, As the Javel approaches the
sel pointl. the valve Is open for less time during
each six second cycle. When the level reaches the
set point or above, the valve will not open during
the six seconds, When the liquid level falls below
the set polnt, the valve will open agaln.

LPS1, 2, and 3, sizes %" (20 mm) through 1%"
{32 mm), have a single solenoid coll which energizes
to open the valve, and de-energizes to close the
valve.

LPSE, 2" (50 mm), has two solencid colls, one Lo
open and one (o close. During operation, one ol
the iwo coils is energized at all times, but not both
gl the same time. The downstream coll s energized
ta apen the valve, and the upstream coll Is energlzed
to close the valve.

SIZING THE LPS

Select the appropriate Level Pulse Control System
(LPS) using Chart A: LPS Capacity Ranges to lind
the correct cataleg pumber. For sxample: 225 ton
full toad ammonia accumulaior teed requires the Lavel
Pulse Conlral System LPS3.

For widely Muctualing loads ol greatér than 5 to 1
full load to low load, two pulse-width valves with
controllers in parallel, one level sel paint alightly
higher than the other, are regommended. Contact
the tactory for more detalls.

For liguid feed applications from intermediate
temperature to low tamperature vessels, the LPS
capacity (ns shown in chari A) should be multiplied
by a lactor of 0.5 for the lower pressure drop.

INSTALLATION

The lquid line to the inlet of the pulse-widih valve
(PWV) should be sized for a maximum liquid
rafrigerant velocity ol 7 leal/secand lor ammania or
5 leetisecond lor R22. Liguid lines must be
appropriately anchored, as s required with any
liquid solenold valve. Alsg, liquid lines should be
freo of vapor, Following these installation guidelines
will help minimize liquld veleeity shack [liquid
hammer) In the pipe: refer 1o Charl B: Recommeanded
PWY Inlet Line Size. Additionally, 8 riser with & gas
space may be installed in Ihe piping betore the
PWV to further minimize liguid hammer.

For lguld feed applications from intermediale
lemperature to low temperature vessals, the PWY
should be posiiioned nesr the outlet of the
intermediate lemperature vessel to minimize the
possibility of flash gas at the inlet of the valve: The
outtet line to the low temperature vessel should ba
properly slzed 1o take into account flash gas and
liquild.

The optional sirainer, lor the 2" pulse-widlh valve,
PWVS5, cannol be close-coupled.

Separale Isolation valves must be installed to
facilitate servicing the PWV. The expansion valve
portion of the PWV cannol be used to Isoilate the
solénold valve portion of the PWV for sarvicing
because lhe pressure sensing lube of the PWVY
bypasses the sesl of the expansion valve portion.

PRESSURE BEMSING TUBE

EXPANSION VALVE
PORTION
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CHART B:
RECOMMENDED PWV INLET LINE SIZE*

Line | Maximum Capacity | Maximum Capacity

Size Ammonla R22

CHART A: h" a0 Tons {141 kW) 8.0 Tons (28 W)

LPS CAPACITY RANGES e e e S ey
{1 175 Tona (615 W) 34 Tons (120 kW)

'-;-l“- Capacity Ranges in Tons (kW) 14" | 270Tens (950 KW) | StToms (172 kW)
g Ammonia A22 :“ 520 Tonw  (R1AOKW) | 120 Tons (482 kW)
LPS1 | -1 (05-367) | 20-35  (7.0- BM) 2% BOD Tons (165 WW) | 180 Tons  (BOS KW}
LPB2 | 15-18A (S3.-BB1) | ZO-—40 1 141) 9 1400 Tons  (SS79 kW) | 240 Tans (1407 AW)

LPS3 | av-2a0 (wos- 1181)| &0-70 (21 208
LPS5 | 220 - 1000 (770 - 3500)| 50- 230 (1RO - T7O)

Capacities are based on T5% pulse on time, +88°F (+30°C)
saturated llquid, and 0°F {(-20"C}) evaporaling temperallure.
For A1Ma aapatitias, maltipty R22 capacity by .73 {acouracy
within 8%,

Capacities are baswtd an 75% puise on time, 2 psi drop per
100 I of squivalkenl line teiglh, aned a veloclty limit of 7 s
tar ammenis, and 5 ft's for R2Z2, For AT3da, mulliply R22
eapacity by .73 laceuraey within #%),

“For applicalions with a large presaure drop scross the
putés-width valve, attention nust be pald 10 propar owllel
line alxing lo aceammudale (nah gas.




Yy TYPICAL APPLICATIONS
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The diawings In this bulletin are
for (luslration purposes only and
should mot b wsed for actunf
sngineering ar lnualiation,
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intermediate Temperature Vessel

One level puise conlrol system
le controlling Hguid feed to
an Intermadlate temperalure
vessel (lor example, a llash
cooler]. Another level pulsa
gontral systam 18 controlling
liguid feed to & low temperature
vessal (not shown are the low
lemperature vessel, the secand
lavel prebe, and the second
conlralier),
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TYPICAL APPLICATIONS
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Plate and frame heat exchanger

INSTALLATION DIMENSIONS, INCH (MM)

%" thru 14 Pulse-Width Valves (PWV1, 2, & 3) 2" Pulse-Width Valve (PWVS)
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TYPICAL WIRING

CUSTOMER SUFPLIED PWC CONTROLLER
LINE (%" TO 14" LPS)
VOLTAGE INGIDE VIEW
[
/L4 PYWCA CONTROLLER
T 1 Moo (& LPS)
: POWER SUPPLY IMSIDE VIEW (PART
o 1| (SEENOTE 1) ¢ -
s | o
Vo | INEUTRAL ottt ol s
| : Ilgj__jl_-q L1l -I!i;_\ ey
Hr o e *'}l 1 C
T —I‘— ey i— I |
_ — 0d]l2e 49 el ——t L Rl
| OFTIONAL Wl |1 [ hl SAMEAS |
COMPUTER 11— SHOWN
CONNECTION | FOR PWEC
(20 OHM FOR |
j 1-8 VDC)
,' I ENERGIZE ENERGIZE
.' TO CLOSE TO OPEN
/ MAIN VALVE MAIN VALVE
i |
'I 1
||l I e _—f_.l_
—— VARI-LEVEL (WITH MOD420) e |
OR TECHMI-LEVEL VLT PROBE ——— - [[
24 VAT =
— i -‘.
LINE o M
VOLTAGE | e —
24 VAC TRANSFORMER —l-*li = i “%L[‘ﬂh]
(SEE MOTE 2
O Py, PWV2, PWY3

NOTE 1: OPTIONAL POWER SUPPLY (PART NO, PSU) AVAILABLE FROM HANSEN.
NOTE Z: OFTIONAL TRANSFORMER (PART NO. TR92) AVAILABLE FROM HANSEN.

ELECTRICAL
The coniroller requires 24 VAC, 50/60 Hz, B0 VA
minimum,. A transtormer should be seiected wilh

this output and the appropriate AC line voltage

Input. The appropriate transformer (TR82) can be
purchased trom Hansen if needed. The pulse-width
valve solencid coll draws appraximately 12 walls
from the controller. To ensure adequate voltage al
the solenoid coil, determine lhe appropriale 24 VAC
wire size based on the distance from lhe 24 VAC
tranaformer to the controller plus the distance from
the controller to the pulse-width valve.

Distance (feel) Wire Size (AWG)
o0 18
150 16
250 14

The standard encapsulated coll connection is a %"
fitting (NFSM) for conduit with 18" {450 mm) pigtsil
leads. Coils with DIN piug; Quick Distonnect Coll,
or Coll with Junectien box are avallable. Contact the
factory. All coils are encapsulated and have a standard
corrosion resistant, plated, steel housing which meets
MEMA 3R (rainproot) and NEMA 4 (splashproaf,
approdimately IPE5) requirements. The |unciion box
is NEMA 1. The coil should only be anerglzed while
on solencid tube, otherwise the call may guickly

burnoul. To avold bending the solenaid tube, remove
the coil trem the valve before tightening any condull
connaction.

Additionally, the level probe requires a 24 VDC
requiated outpul power supply with a minimum of
25 mA currenl outpul. A power supply unit should
be selected with this oulpul and the appropriate AC
line voltage input. The appropriate power supply
unit (PSU) can be purchased from Hensen il needed.

OPTIONAL COMPUTER CONNECTION
It desired, the level pulse contral system (LPS) can
ba connected to a computer for monitering fiquid
level. Reler 1o the schematic above for wiring. Far
more information on using a Hansen level probe
with a computer, refar to the appropriate Hansen
technical bulletin (Vari-2 or P108).

il the LPS Is connected lo a compuler and ihe
compuler goes down or power is losl at the camputer,
the LPS will cantinue to function normally In nearly
all cases, Until corrective action Is taken on the
computer, Information normally sampled by the
computer wlll be unavailable. Once the computer
problem is correctad, operation will return le narmal,
No additional steps normally need to be performed
oan the LPS.




SETTING THE PULSE-WIDTH VALVE
Dnce the pulse-widlh valve I& Ingtalled In the line
and tha controller carrectly wired, sel the PWV lor
aptimal operation. Based on the system capacity
and the saleclted LPS, determine the best setting
{turns apen) from Chart C,

Far example: The correct model for a 225 ton
ammonia accumuiator feed system s LPE3, as
described earlier. The correcl setting for the LPS3
pulse-width valve In this example Is approximatsly
5 lurhs open (222 tons), as shown In Chart C.

Remove Lhe seal cep from the capacity-adjusting
stern and turn the stem fully closed (clockwiss).
Theén, rotate the slem open (counterciockwise) the
correct number of turns, in this casa llve, Replace
the seal cap. The controller can now be sel.

SETTING THE CONTROLLER

Apply power to the controller. The valve will oparale
1o adjust the liquid level 1o the factory presel of
25%. To sel the controller lor a dilferenl level, use
the UPE} or DOWN ) button until the desired sel
point level Is displayed In Lhe lower readoul. This
can be dona while the valve is operating. The upper
readout shows the actual level percentage In the
level columm,

With the pulse-width valve properly adjusted lo the
correct “lurns apen” setiing, allow the system to
reach the desired actual liguid lzvel. The coniroller
is aperating in a proportional mode. When the system
I at full nominal load, proceed to the Auto-tune
oycle, as desaribed in the next section.

LED an when the plilsa
width valve open
solenold coll anergizesd

| VALVE OPERATION

Upper roadoul
[aetual loval)

Lover resdaud
{eet polol level)

SETPOINT %

THFINITY button ~ . O
ADVANCE Bution i ] ; a . ;
—_— —_—

Controller Face

AUTO-TUNE CYCLE

Tha Auto-lune cycle {5 used by the controller 1o “learn”™
the charactaristice ol the individual system, Auto-
tune (e a calibration process thal enables the
contraller to perform optimally in maintaining a stable
liguld level. The system should be at nominal full
lead with no colls in detrost and the liguid should
be at the desired level when perlorming Auwlo-tune,

Depress tho ADYANCE button once. The 78 | promplt
s displayed in the |lowar readoul. It the value in tha
wpper readout Is 0, use the UP € button to change
the sslling o any valus other than 0. Depress the
ADVANCE bufton again to display the AU prampl
In the lawer readout. Press the UP €3 button ance
to change the upper readoul from (155 to TIINE. Pross

CHART C: LPS SETTING BY
CAPACITY IN TONS (kW)

Cat, Turns Open, Ammonia
No. 2 3 4 5 6
12 28 52 80 14
KPRt | e 86) | (8m | ey | o1
v 28 68 125 188
LPSE e | pzy | ey | eo | geen)
w 52 114 228 33
MRS | ey | e | @ony | eos | (116
upsg | =8 e . s L4
Bozy | (1so8) | (2208 | o) | @)

— Yarns Open, A22

No. 2 3 4 s &
il | o0 | om | aw 5:5:: o
teaz | o | om | en | om | omm
tp88 | o | wa | w0 | om | e
0 | o | {;xm owi | _iron

Capacities are based on 75% pulse an time, +86°F (+30°C)
saturaied [lquid, and 0°F (-20°C) evaporating temperature.
For R134a capaciiles, mulliply R22 capacity by .73 (acocuracy
within 8%),

the INFINITY button to return to the normal display
and begin the Auto-tune cycle.

During the Aulo-lune cycle, the upper readoul
alternates between the actual liquid level percentage
and the TUWIE prampt, During the tuning oyole, there
may be a wide downward swing in liquid level jn
Ihe vessel, This i= normal. The level will return to
the level set point on compietion of the Auto-tune
cycle. Auto-tune typically takes one to two minutes,
but may take longer depending on the system,

After the Autlo-Llune cycle is complete, the cantroller
automalically retuins to the normal operalion mode,
g8 indicated when the upper readout stops alternating
to the TUME prompt and displays only the actual
liguid level. The Level Pulse Control System is now
callbrated and in the normal operation mode,

RE-ADJUSTMENT

The level pulsa system is designed to operste
satisfactorlly under varylng load conditions.
Howsver. re-adjustment of the pulse-width valve
capacity setting may be desired in some cases,
such as & sustained substanital load change. This
is easy, since the valve has an ndjustabie orifice,
Pump out Is nol required to change the capacity
setiing of the Hansen pulse-width valve. Simply
famove the soal cap fram the capacity-adjusting
stem aned change the seiting as necessary, soe
Chart C. Then perform the Auto-tune cycie. It ia
important to pertorm the Auto-tune cycle whanever
the capacity sefting (&8 substantially ¢hanged,
Replace the séal cap and abserve Iha systom
aparation to verify that the adjusiment was adequate,

e
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SERVICE CODES

The PWC and PWCA controllers automatieally display
service codes when necessary, These codes are
displayed on the contraller digital readouls,

The most common codes are {isted in the chant
below. When the controllor displays a service code,
make note of the code and consull the chart, Perform
the corrective action indicated and observe the
operalion of the controlier to verify normal operation,

It the controller continues to display the service
code or a sarvice code appezrs thal Is not listod In
the chart, lum power to the cantraller off, then an.
Il the service code continues to appear, contact
the factory.

CONTROLLER SERVICE CODES & TROUBLESHOOTING

PARTS LIST
ltem Description

Catmlog
HMumber

Te-ioae"

| Soinroid Coll Kit, 24V, ', Fitting
Abova kit oonsiate ob

Bare Cail

Coil Mausing Assembly Kit

Coil Washer

Caiil Muit
?  |Solencid Tube™unger Kil, PWV
Aboue kil gansists of:

Piuriger Assarmbly wilh Seala

Satrmatd Tibe

Sakanoid Tube Ganlisl

Tube Scraws

Call Warhe)

Call Mut

(Plstaon Assembly €I
: | For PWV1, PWV2, PWVI
For PWVS
Above kil consisiz of:
Piston Assambily
Clasing Spring
Uipper Body O-ringGasher
Lenen Bordy O-ring (na for PWVS)
Strainer Screen Kit for ST100
Strainer Screen Kit for ST250
Above kite consist af:
Sereen Assembily
Buttom Cover Gashel

Throliling Plug Kit, PWY1
Throttiing Plug Kit, PWV2
Thruttling Plug Kit, PWV3
Theoltiing Plug Kit, PWYE
Above kits cansist o

Throtiling Plug

iBal Bearings

Ball Retalney

Boringet O-ting/Gasket

B 3 amp lusa 20-1698
*Hequires two (2) for PWVS ) servicing both inlet and outlet

m-Tu7 2"

70-1073
TO-1078

TE-100F
TB-1000

50-107g
S095
H0-1ME
50-1047

Code/Problam Probable Cause Action
Check switches, breakers, connectors, and other items to
Blank Readoutl e tr:a‘:ﬁ:::tm ba oY, wiring broken, verity "on" pasition and apgariting condition, Varity
R correct npul power.
kel | Thee 4-20 mA probe or control loop may be ¢ "
hack the probe connections and wiring for proper
B Iipeapearly wirs, revened, shiorted, or installation and condition of conneclions and wiring.
ENW 2 . Verify the probe oulpul current for & 4-20 mA signal,
ar Current in the 4-20 mA probe conlrol I00p | ue iy that the ambient tempersture &1 the controller Is
FEE may be too high. within specifications.
B Fm The calibration data is corrupl. Parform Auto-tune on the contraller.
To forea controller out of Aulo-tune and retiim o
pravious settings. depress lhe ADVANCE button tWlce ¢
Corftraller display tha =7 prompt in the lower readout. Press UP
will nolt exii ?‘mﬂm“qﬂ 'ﬁm"m"“&:‘ ﬁ&m button once o change the upper readow! from 110E o
Auto-tune Pettficiont e o " |OFF. Prass the INFINITY butten onee 1o refurmn to the
normal diaplay. Repeal Auto-tune with ystem al Tull
neminal load.
Aefrigoram To gei ihe rafrigerant level siable, | may be necessary o
fevel prowily metlum to the tnctory 2! propartional band of 3. Depress
overshools & |Incormoect or Inadequale Aulo-luns settings :: Im?mmmﬂmﬁéﬁfgm‘mgmm
Tﬂmﬁ 1o change the upper readout o 3. Press The TNFINITY
butlon once Lo relim to the mormal disploy.
’:m‘;“:&‘ Fuss in PWCPWEA Is hlown, Chock It coil 18 bumed out, Replace fuse.

Far olivor service codis, canlact the tactary




VARI-LEVEL"ADJUSTABLE LEVEL

CONTROLS FOR REFRIGERANTS

The Hansen Varl-Level* cornsisis of a lavel probe
for a 3" or A" pipe level column plus & solid-state
canirol unit for ON-OFF of up io five individual,
relay oparated level control points. Three commanly
used contral points are a high alarm/ciutout, oparating
ievel, and low alarmfculout. A 4-20 mA sutput
module, MOD420, Is available for all Vari-Levels
for use with the Hansen Level Pulse Cantrel Systom,

A bright digital LED displaye percent level In vessel,
Each level sontrol palnt I adjustable for hejght
and aperating differantial with & boilt-in level
simuintor. The standard elecirical Inpul Is 115V,
50/60H=; 230V, 50/60H2 |8 avaliable, Sultable lor
ammonin, R22, A134a and olher compalible
rafrigeranta.

—

T et

I —.:
=i
; - ]

“ 111
i |,
I'___--j‘||
=
I'::fl . . — .'_'.fl .
LB3 with LP
MOD420

CAUTION

Hansen products are for refrigeration systems only,
Thess instructlons and melated safety precautions
musl be reat completaly and understood before
selecling, using, or servicing the produel. Only
knowledgeable, (rained refrigeration techniclians
should install, operale, or service the products.
Stated lemperature and pressire limits should not
be exceaded. Components should nol be removed
fram the system unless the system has been
evacuated to zero pressure. See nlso the Safely
Pracautions in thie curran! List Price schadule and
the Salety Precaullons Sheel supplied with this
produet, Ezcaping refrigeranl can cause injury,
espaclally to the eyes and lungs.

WARRANTY

Hansen electrical and electronic lems are guamntesd
agains| defectlve materials and workmanship for
80 days F.0.B. our plant All other components are
guaranteed for one year F.O.B. our planl. No
consaguantial damages or field labor is included.

o R ety Testrarhdgreen Sarpareriiem Fivrrmie (v [TRA

TECHNI-LEVEL" (VLT) LEVEL o

TRANSDUCER PROBES

|
These specially-designed level transducer |'.=,
probea with 4-20 mA Isolated output are for [
refrigarant level conlral In computer operaled
plants or connection 1o 8 Hansen Level Pulse
Contral System. All transducer electronics ‘
are compact and focated on tap ol probe. i
Fifty feel (16 m) of two wire cable is included

with the probe. The level column connecilon

on the probe is %* MPT. Suitable lor ammonia,

A22, A134a and olher compatible relrigerants, VLT

ORDERING INFORMATION,
LEVEL PULSE CONTROL SYSTEM

Flange Connection Styles and Sizes
Cal. | Mominal S
Mo. |inches [mm) FPT. SW, WN oDs
Atandard Alaa Standan
L&) Y [an) ' 1. 1 iy
LPS2 ¥ 25) i e, 1 the
LPS3| 1N @D 1% ¥ 1 BN
LPES 2 (50) H 1 2'h

The Level Pulse Contrel System (LPS) Includes @
pulse-widith valve (PWV) and & controller (PWE or
PWCA),

TO ORDER: Specity the calolog number of the
cantroller and the valve, the reguiread naminal
capacity [tons or kW), refrigerant, connestion slyle
and asize, and recommended opiional siralner.

DPTIONS: Recommended sirainer: for LPS1, 2,
and 3 pae ST100, lar LPS5 use ST250 with Nanges.
A TIEVACIZ30VAC: 24VAC transtormer iz available
to power the controller. Specify part number TR92
it needed. A 115VAC/230VAC: 24VDC power-supply
unit |s avallable to powsar the level probe. Speciiy
part number PSU Il naeded,

Also avallable is & reverse acting valve that maintaing
the level In a vessel by controlling the tlow out of
the vessel, Contact the Tactary for more detalis,

WARNING

The PWC/PWCA has bullt-in multiple control
capabilities for elher Indusitien. Hanaen has
programmed the conlroller for the particular use
described in this bulletin. Do net attampt to penatrale
barriers to other programming.

HANSEN TECHNOLOGIES
CORPORATION

BAZ7 High Grove Boulevard

Burr Ridge. Illinois 80521 USA
Telephone: 630-325-1665

Tall-free: 800-426-7368

FAX: 830-325-1572

E-mail; Info@hantech.com

Web sile: www hanlech.com




