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Modulation

There is a common goal shared by many in refrigeration: Preserve and display food at safe
temperatures and reasonable operating cost. Varying the capacity available to meet the load

is the most significant way to achieve this objective. This ability leads to a more stable temperature
in the refrigerated areas and does so at favorable power consumption rates as the production

of excessive capacity is avoided.

Innovative technology When no cooling capacity is required, the piston
interrupts the refrigerant flow into the cylinders,
and no compression takes place. This is the
“unloaded state”.

Digital technology is used in Copeland Scroll compressors
installed in many refrigeration applications worldwide and
has proven to be the simplest and most reliable means

of continuous capacity modulation. Digital technology

is available on Stream 4 and 6 cylinder semi-hermetic
reciprocating compressors as well as on Discus Digital

3 cylinder.

This approach to capacity controlis simple
and the technology is easy to integrate into
equipment design and extremely reliable.

Efficiency, precise pressure and

Stream Digital compressors temperature control

Simplicity The cooling capacity is Controllgd by modulating
the power supply to the solenoid valve fitted on

Copeland offers Digital modulation as the most simple the cylinder head over a cycle time. The capacity

and precise method of capacity control. A solenoid valve output can thereby be infinitely adjusted from

is fitted on the cylinder head of the compressor and 50 to 100% on 4 cylinder and 33% to 100% on

actuates a piston that controls the flow of gas into the 6 cylinder compressors. This broad band of

suction area of the Stream valve plate. When cooling stepless capacity modulation allows a perfect

capacity is required and during the normal compression match of capacity and power to the refrigeration

process, refrigerant flows through the valve plate, past load as well as a precise suction pressure control

the suction reed, and into the compression cylinders. with the associated energy savings.

While in the cylinders, the gas is compressed to a higher As a result, stable temperatures in the display

pressure before being discharged past the valve and into cases ensure food quality and freshness

the head. This is the “loaded state”. under all conditions.

Loaded state Unloaded state
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e Refrigerant enters compressor e Compressed by pistons(loaded state)
e Passes through body e Exits compressors (loaded state)

e Into the valve plate (in unloaded state, its flow
is stopped by piston mechanism)



Example 1:

Cycle time: 20 sec, Valve active open: 10 sec, Valve
inactive/closed: 10 sec,Resulting capacity: 50%

Loaded

Unloaded

Reliability

Stream Digital operates at the same rotating speed as

a standard compressor. This is beneficial in terms of
compressor lubrication compared with modulations that
tend to throw more oil in the system at high speeds and
where oil return is more problematic at low speeds.

In addition, the design and technical challenges
associated with inverter modulation in terms of
vibrations or mechanical stress on system piping

and compressor parts are therefore avoided. Digital
modulation leads to reduced compressor cycling and
therefore longer contactor and compressor life.

Main benefits of Stream Digital

Broad continuous modulation range for a perfect
match of capacity and power to refrigeration load

Economical and reliable alternative to inverters

Multi-refrigerant compressor - R407A/F, R448A,
R449A, R404A, R1344a, R450A, R513A and R407C

Quick and easy to integrate into equipment

Example 2:

Cycle time: 20 sec, Valve active/open: 12 sec, Valve
inactive/closed: 8 sec, Resulting capacity: 40%

Loaded

Unloaded

12 sec 8 sec

20 sec
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Simple system and control architecture whatever the
COMPressor size

Possibility to easily retrofit existing installations with
Digital cylinder head kits

Precise suction pressure/ temperature control with
associated energy savings

Ability to run the system at a higher set point due
to elimination of over/under shooting of suction
pressure

Longer refrigeration equipment life time due to
reduced compressor cycling

Individual compressor power consumption
monitoring to stay on top of energy costs

CoreSense™ Diagnostics technology providing
advanced protection, diagnostics and preventive
maintenance

Discharge temperature protection

Possibility to use the Stream sound shell to allow 10 to
13 dBA attenuation for applications in noise sensitive
areas



Condensing temperature °C

Condensing temperature °C

Operating envelopes

The envelopes for the 4MD and 6MD models are
outlined below at full capacity and part load condition.
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Medium temperature Low temperature

i i Coolir)g . Footprint
Cooling capacity (kW) CcoP capacity COP Weight (mmx
(kw) (kg) mm)
R448/ R448/
RaagA- | R134a R407A | Caagp | R134a R407A R448/449A
24 8.2 1.3

Nominal
horsepower
(hp)
Displacement

4MFD-13X 13 62 27.8 18.0 28.8 2.2 2.3 177
AMAD-22X 22 62 315 18.7 30.1 25 24 25 7.9 1.3 177
4MLD-15X 15 71 375 218 349 2.4 2.3 24 10.5 1.4 180
4AMHD-25X 25 71 359 215 35.3 24 2.3 24 9.5 1.3 187
4MMD-20X 17 78 39.0 241 387 2.3 2.3 24 11.8 1.4 182
4MID-30X 27 78 40.6 238 38.6 25 2.4 24 10.8 1:3 188
4MTD-22X 22 88 441 27.4 415 2.3 2.3 24 135 1.4 183
4MJD-33X 88| 88 446 26.6 43.4 24 2.4 22 12.2 18 190 381305
4MUD-25X 25 99 48.9 30.2 47.2 2.3 2.3 2.3 14.4 1.3 186
4MKD-35X 32 99 50.2 29.8 488 2.3 2.3 24 13.8 1.3 202
6MMD-30X 27 120 58.4 36.4 575 2.3 2.3 24 17.7 1.4 215
B6MID-40X 85 120 61.3 35.0 59.7 25 2.3 2.3 17.2 1.3 219
BMTD-35X 32 135 64.6 411 66.0 2.3 24 24 19.8 1.4 221
6MJD-45X 40 135 68.4 39.7 66.3 24 24 2.3 19.6 1.4 223
6MUD-40X 40 163 75.5 44.9 73.1 24 2.3 2.3 22.3 1.4 225
6MKD-560X 50 163 75.6 425 74.0 24 2.2 24 21.2 1.3 230
« Evaporating -10°C, Condensing 45°C, Suction Gas Return 20°C, Subcooling 0K «+ Evaporating -10°C, Condensing 45°C, Superheat 10K, Subcooling 0K
«+ Evaporating -36°C, Condensing 40°C, Suction Gas Return 0°C, Subcooling 0K «x#«Evaporating -35°C, Condensing 40°C, Superheat 20K, Subcooling 0K

A complete package: Stream Digital compressor
is ready to be controlled by a series of controls

Copeland offers a series of controllers and drivers that can control the Digital compressor in a refrigeration
application. All controllers have TCP/IP networking capabilities and web server function.

XEV02D
Digital compressor driver.

XC645D*

Controls condensing units including fan speed,
Receives an input signal from an using up to a maximum of one 4 cylinder Stream
existing system controller (0-10V, Digital and one 4 cylinder Stream with blocked
4..20mA) and activates Digital suction; alternatively one 6 cylinder Stream Digital
solenoid valve having blocked suction bank

XC660D* + XEV02D

Controls racks using up to a maximum of one 4
cylinder Stream Digital and two 4 cylinder Stream
compressors with blocked suction; alternatively
one 6 cylinder Stream Digital with blocked suction
and one 6 cylinder Stream with two blocked
suctions. Needs to be paired with XEV02D for
digital applications.

For more details, see copeland.com/en-gb
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