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10 FEATURES AND BENEFITS

= Step motor operated for precise control

= High resolution drive assembly - 0.0000783 inches

(.02 mm) per step (.00012 for SER)

= Tight seating

= Corrosion resistant materials used throughout

= Field proven reliability

= Low power consumption - 4 watts

= Unique built-in sightglass available - indicates
valve operation, moisture levels and refrigerant

quality (SEHI only)

= Compatibility tested with most CFC, HCFC, and HFC

refrigerants and oils

= Self lubricating materials used for long life

= High linear force output

The SER, SEI and SEH are Electronically Operated Step
Motor flow control valves, intended for the precise con-
trol of liquid refrigerant flow. Synchronized signals to
the motor provide discrete angular movement, which
translates into precise linear positioning of the valve pis-

SER

SEH-100

ton. Valve pistons and ports are uniquely characterized,
providing improved flow resolution and performance.
The SER, SEI and SEH valves are easily interfaced with
microprocessor based controllers, including Sporlan sup-
plied controllers.

THE VALVES

Sporlan Electric Expansion Vaves (EEVS) are currently
available in nominal R-22 capacities from 1-1/2 to 175 tons
(5.3 to 615 kW). Therefore, they are applicable on all the
same types of systems found in the air conditioning and
refrigeration industry as thermostatic expansion valves.

All Sporlan electric valves are designed for compatibility with
all current halocarbon refrigerants, including CFCs, HCFCs
and HFCs including R-410A. Specific system conditions will
dictate which product is necessary to control the application.
Soecific details can be reviewed with the Sporlan Sdes Engineer.

FOR USE ON REFRIGERATION and/or AIR CONDITIONING SYSTEMS ONLY

For more information about our products visit us at www.sporlan.com
© Copyright 2004 By Sporlan Valve Company, Washington, Missouri
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VALVE OPERATION

The SER, SEI and SEH valves modulate by the electronical-
ly controlled rotation of a step motor. The step motor drives
agear train and lead screw to position a piston. The piston is
used to modulate flow through a port, refer to Figure 1.

The motor is a two phase type driven in the bi-polar mode.
Two discrete sets of motor stator windings are powered in
sequence to rotate the rotor 3.6 degrees per step. Polarity of
the drive signal reverses for each step. SER valves are also
available in unipolar versions.

The sequencing is accomplished electronically through the
bi-polar drive circuit shown in Figure 2. The drive transistors,
Q1 through Q8, are electronically biased in pairs by the con-
troller as shown in table below.

The SER valves have a stroke of .189" (4.8mm) and 1596
steps of resolution. Each step yields .00012” (.03mm) of trav-
el. Large SEl and SEH valves have an operating stroke of
0.500 inches (12.7 mm) and 6386 steps of control, therefore
each step trandates into 0.0000783 inches (.02 mm) of trav-
el. When used with one of the Sporlan Valve Company con-
trollers, the valves provide unsurpassed accuracy in resolu-
tion of flow and repeatability of position.

External parts of the valve are brass and copper and mest or
exceed 2000 hour salt spray tests per ASTM B-117.

The SEI/SEH motor housing is equipped with a hermetic
cable connection to the motor and a 10 foot (3 meter) motor
lead is supplied as standard length. The lead can be supplied
inavariety of lengths to suit specific customer requirements,
both with or without connectors installed. The SER is
equipped with aremoveable cable.

Total power consumption is 4 watts when operating a rate of
200 steps per second with standard L/R type drive circuitry.
Refer to motor specifications shown on page 5. Faster step
rates may be obtained with proper current limited chopper
type drives. Please contact Sporlan Valve Company for more
information.

The SER valves are rated at 700 psig (48 bar) MRP while the
SEI and SEH valves have a safe working pressure of 620 psig
(42 bar). Operating ambient temperature range is -50°F to
140°F (-45°C to 60°C) but temperatures of up to 250°F
(120°C) may be used for dehydration.

BIPOLAR DRIVE SEQUENCE

STEP | Q1-04 | 02-Q3 | Q5-08 | Q6-Q7

g 1 ON OFF ON OFF T

o 2 ON OFF OFF ON

l 3 OFF ON OFF ON |z
4 OFF ON ON OFF |§&
1 ON OFF ON OFF

]
Figure 1
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APPLICATION

Sporlan is not responsible for system design, any damage
arising from faulty system design, or for misapplication of its
products. If these valves are applied in any manner other than
as described in this bulletin, the Sporlan warranty is void.
Please contact your Sporlan Sales Engineer for assistance
with your specific application. General drive circuitry is
shown in Figure 2 on page 3. It is the responsibility of the
controller manufacturer to provide suitable drive circuitry

and power supply. Sporlan Valve Company will assist where
necessary, but accepts no liability for improper control of the
valve. It is strongly suggested that power be disabled to the
valve when not actively stepping. Conventional initialization
routines, which include overdriving the motor to ascertain the
zero step position, are acceptable and Sporlan suggests 7500
steps be used. Both L/R and chopper drives may be used, con-
tact Sporlan for more information.

SELECTION PROCEDURE

Electric Expansion Valves (EEVS) are one part of a system
used for refrigerant flow control in air conditioning or refrig-
eration applications. The other parts of the system are sensors
and an electronic controller.

The EEV controls the flow of refrigerant entering the direct
expansion (DX) evaporator in response to signals sent by the
controller.

These signals are calculated by the controller from sensor
inputs. A set of sensors, either two temperature sensors or a
pressure transducer and a temperature sensor, are used to
measure superheat. Typical control is based on superheat set-
point but an additional temperature sensor may be used to
measure discharge water or air temperature. This air or water
temperature is controlled directly, as long as superheat
remains at alevel to prevent floodback.

The ability of the EEV to control the amount of refrigerant in
the evaporator to allow reaching discharge setpoint while pre-
venting floodback makes the EEV the ideal expansion device
for most air conditioning, chiller, environmental chamber and
refrigeration applications. Some EEV controllers can be pro-
grammed to follow unique control algorithms making the
EEV especidly useful for many diverse applications.

The actud sdlection of SER, SEI and SEH valves should be based
oninformation generaly required for any expansonvave. Thefal-
lowing procedure should be used when sdlecting a Sporlan EEV.

—h

. Determine pressure drop across valve - Subtract the
evaporating pressure from the condensing pressure. The
condensing pressure used in this calculation should be the
minimum operating condensing pressure of the system.
From this value, subtract all other pressure lossesto obtain

SELECTION EXAMPLE:

Refrigerant: R-22

Condensing Temperature: 105°F
Liquid Temperature: 80°F
Evaporator Temperature: 40°F
Liquid Line Loss: 7 psi

AP Distributor and Tubes: 35 psi
Evaporator Load: 35 tons

AP across EEV:

Condensing Pressure (psig): 211
Liquid Line Loss (Estimates): - 7
Distributor and Tubes:

Evaporator Pressure (psi):

the net pressure drop across the valve. Be sure to consider
all of the following possible sources of pressure drop: (1)
friction losses through refrigeration lines including the
evaporator and condenser; (2) pressure drop across liquid
line accessories such as a solenoid valve and filter-drier;
(3) static pressure loss (gain) due to the vertical lift (drop)
of theliquid line; and (4) pressure drop across arefrigerant
distributor, if used. Refer to Bulletin 20-10 for further
information on refrigerant distributors.

2. Determine the liquid temperature of the refriger-
ant entering the valve - The EEV capacity tables are
based on a liquid temperature of 100°F (38°C) for R-22,
R-134a, R-404A/R-507 and R-407C. For other liquid tem-
peratures, apply the correction factor given in the tables
for each refrigerant.

3. Select valve from the capacity tables - Select avalve
based on the design evaporating temperature and the avail-
able pressure drop across the valve. Due to improved abil-
ity to follow load, Sporlan EEV’s provide 20% to 110% of
nominal capacity listed in the capacity tables. Be sure to
apply the appropriate liquid temperature correction factor
to the valve ratings shown in the tables. Once the desired
valve capacity has been located, determine the nominal
capacity of the valve from the first column of the tables.
On multiple evaporator systems, select each valve on the
basis of individua evaporator capacity.

*AVERAGE PRESSURE DROP

REFRIGERANT ACROSS DISTRIBUTOR
12, 134a 25 psi
22, 404A, 502, 507 35 psi

*See Sporlan Bulletin 20-10 for pressure drop data as related to percent
loading.

R-22, 80°F Liquid Correction Factor
from table: 1.12

-35 35 Tons x 1.12 = 39.2 corrected tons
-69 required.
100

Select an SEI 50 from capacity table.
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SPECIFICATIONS

Motor Type: 2 phase permanent magnet, 2 coil bipolar

Supply Voltage: 12 VDC, -5% + 10%, measured at the
valve leads

Connections: 4 lead, 18 AWG, PVC insulation jacketed
cable

Phase Resistance: 75 ohms per winding £ 10%

Current Range: .131 to .215 amps/winding; .262 to .439
amps with 2 windings energized

Maximum Power: 4 watts

Inductance Per Winding: 62 + 20% mH

Required Step Rate: 200 steps per second, other rates
must be tested and approved

Number of Steps: SER - 1596, SEI 30 - 3064, all others
6386

Resolution: SER - .000118 inches/step (.03mm/step),
SEl & SEH - .0000783 inches/step (.02 mm/step)

ORDERING INSTRUCTIONS:

The SER and SEI 30 are available in angle configulations.
The SEI 50, SEH 100 and 175 are available in straight
through configurations as shown below. The SEH valves are
also available with an optional sightglass built-in. The sight-

SEH () - 175 1-1/8 X
Valve | Indicating Valve Inlet Fitting
Model | Sightglass Nominal 7/8", 1-3/8"
optional Capacity and 1-5/8"
available*

Total Stroke: SER - .189 inches (4.8mm), SEI & SEH - .50
inches (12.7 mm)

Maximum Allowable Internal Leakage: less than 50
cc/min at 100 psi

Maximum Allowable External Leakage: less than .10
oz./year at 300 psig (.2 gr/yr at 20 bar)

Maximum Rated Pressure (MRP): SER - 700, SEI & SEH -
620

Operating Temperature Range: -50°F to 140°F (-45°C to
60°C)

Maximum Dehydration Temperature: 250°F (120°C)

Compatibility: all common CFC, HCFC and HFC refrigerants
except ammonia; all common Mineral, Polyolester and
Alkylbenzene oils

Materials of Construction: copper - fittings; brass - valve
body, motor housing, and adaptors; synthetic materials -
seating and seals

glass indicates the moisture levels of the refrigerant, flash
gas present at the valve, and provides a visua confirmation
of valve piston movement. This unique feature is useful for
system refrigerant charging and service.

* Not all fitting sizes are available on all valves - see table below and on page 6.

SER

SER & SEI-30

2-1/8 ODF - 10 - S
Outlet Fitting | Fitting type Cable Stripped
1-3/8" 1-5/8" ODF only Length 10 and Tinned

and 2-1/8" standard, cable ends,
available* 30" and 40’ Packard
available WeatherPak
also available
— 2.18 —
o SEI-30
fet— 1.58 —m i

DIMENSIONS:
VALVE TYPE A" "B
SER 1.5 2.0 1.7
SER 6 2.0 23
SER 11 25 23 415
SER 20 26 24
SEI 30 2.2 2.8
AVAILABLE CONNECTIONS: .
VALVE TYPE INLET OUTLET
3/6, 1/2, 1/2, 5/8,
SER1.5.6,11| 5,5 7/8 ODF |7/8, 1-1/8 ODF
1/2,5/8, 7/8, |5/8, 7/8, 1-1/8,
SER 20 1-1/8 ODF | 1-3/8 ODF
5/8, 778, 5/8,7/8,
SEI 30 1-1/8 ODF | 1-1/8 ODF
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SPECIFICATIONS continued

SEI-50

DIMENSIONS:

FITTING SIZE e ngr
Inches
7/8 ODF .878/.880
1-1/8 ODF |1.128/1.1315
1-3/8 ODF 1.378/1.382

1-5/8 ODF - 1.628/1.633
AVAILABLE CONNECTIONS: o
496
7/8, 1-1/8, 7/8,1-1/8, 1-3/8,
1-3/8 ODF 1-5/8 ODF
DIMENSIONS:
FITTING SIZE nAn ngn
Inches
1-1/8 ID 1.128/1.1315 -
1-3/8 ID 1.378/1.382 | 1.378/1.382
1-56/8 ID - 1.628/1.633
AVAILABLE CONNECTIONS: aas

INLET OUTLET

1-1/8, 1-3/8 ODF 1-3/8, 1-5/8 ODF

@

SEH-175 e

DIMENSIONS:

FITTING SIZE WA "o
Inches & g
1-1/8 ID 1.128/1.1315
1-3/8 ID 1.378/1.3815
1-5/8 ID 1.628/1.633

2-1/8 1D 2.128/2.133

SEHGI7S _ |

AVAILABLE CONNECTIONS: spoh.an %

1-1/8, 1-3/8, PR I o I & @
1.5/8 ODF 2-1/8 ODF
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R-410A & R-407C

iquid)

CAPACITY RATINGS
TONS at EVAPORATOR TEMPERATURE (Based on 100°F L
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