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Automation and control
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* Trans critical CO2 application incl.
* Compressor with speed control
* Oil management
* High Pressure control incl. Gas Cooler
* Heat Reclaim
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Automation and control

Prmup e. maln components EXREITERN) VY
ke 61D feeds the
> evaporator
- ;§5/ Evaporator outlet
@, T e ﬁ@B@ By temperature contols
Room temperature - PN AN A 4 the expansion valve
controls the o T ATA 1
evaporator fan o @jm
5 High pressure cuts
— - - J
ac 2ow. eic ® compressgr out
SGN KP 15 (protection)
Cond. temperature T
controls the nn ) % Low pressure
4 condenser fan N vl controls the

— y compressor
(control/protection)




Control exercise

4-5 persons

Make a simple drawing of the demo system including
(5 minutes per group to study demo system):

e thermostatic expansion valve

* temperature (pressure) regulator

* low and high pressure control for compressor
Use these symbols:

LP HP |><] _____ & @ .| —[‘;{;:]—




Termostatic expansion valve

Features

Stainless steel capillary tube

and bulb:

- high corrosion resistance

- high strength and vibratior
resistance

Laser-welded power element

in stainless steel

- longer diaphragm life

- high pressure tolerance
and working pressure

- high corrosion resistance
Laser-engraved label

Flare or solder outlet

Intzrchangeatl))lle N — Easy adjustment of
orifice assembly wit heat setti
dirt protection filter superheat setting

Inlet in flare.
Solder adaptor is an option



Termostatic expansion valve feds a evaporator

This figure shows an evaporator fed by a thermo-
static expansion valve. A small amount of liquid is P
contained in a part of the bulb. The rest of the
bulb, the capillary tube and the space above the
diaphragm in the valve housing is charged with
saturated vapour at a pressure corresponding to
the temperature at the bulb. The space under the
diaphragm is in connection with the evaporator
and the pressure is therefore equal to the evapo-
rating pressure.




Expansion /solenoid valve (PWM type)

Wide range of coils

Features ford.c.and a.c.

Available with terminal box,
cable or AMP

The orifice assembly
is replaceable

Both expansion valve and
solenoid valve

Available with ODF solder
connections or weld
(AKV 15 and 20 - straight way)




Automation and control
COld StOre’ 2 or more rooms Thermostatic valve

controls room
temperatur by cutting
HE fan on/off

Solonoid valve to stop
flow when plant is
stopped

Regulator controls the
evaporator temperature
level
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Suction pressure

KVP Evaporator pressure regulat

The KVP is mounted in the suction line after the evapora

pressure and thereby a constant surface temperature on
By throttling in the suction line, the amount of refrigeran
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Features

Accurate, adj pressure

with allen key

“Hermetic” brazed construction

LR

Stainless steel bellows

AT

Compact angle design for easy
installation in any position

Pulsation ing design

'/, in. Schrader valve
for pressure testing

Available with flare and
ODF solder connections




Low and high pressure control

KP: excellent operation and easy installation

KP pressure controls are designed to protect refrigeration systems from excessively high discharge pres-
sures, excessively low suction pressures, to start/stop compressors or to operate fans of aircooled con-
densers. KP thermostats with adsorption charge are the optimum choice for frost protection of chillers.
The enhanced contact system for 16 Amp makes it possible to operate electrical motors up to 2 kW
directly, without the use of contactors.

Features
P Compact design
~ ©®
Manual test __
s -
-~ —=—— Vibration proof
\\
R410A and CO, compatible —_____ "~ High contact rating;

16 Amp, 400V

Large pressure ranges —
Reliable and fully visible

switch function

Fully welded
bellows element / fail-safe bellow

‘]
.\ Flare or hermetic tight

solder connections



Gas cooler control

1CMTS Application

Gas cooler

Caniom
R&d4-TIMA

To ases From cases
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Pressure gauge

Figure 9.5 Refrigeration pressure gauge (Star Instruments)
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Compressor protection against liquid hammer

Damage prevention...

..with HBCP compressor protection!

WARNING
POWER

Based on continious monitoring of the suction gas quality the HBCP features:

M The sensor protects the compressor against damage in the event of liquid hammer from the system.



Solenoid valve

EVR: high reliability and flexibility

EVR valves are direct or servo-operated solenoid valves for liquid, suction and hot gas lines. They are
suitable for condensing units and power packs in all refrigeration, freezing and air conditioning appli-
cations and are compatible with fluorinated refrigerants, including high-pressure refrigerants such as
R410A (EVRH). The valves can be delivered as normally open and normally closed valves as well as with
or without manual operation.

Features

“Clip on" coil system for Drawn stainless steel tube with intemal
armature top for maximum external tightness

quick and easy mounting —__
~

~

-~

—— Spring damping to increase

Coil with terminal box,
the lifetime of the seat plate

1 mcable or DIN plug S

Stainless steel armature — ___

Forged brass body for maximum
external tightness

Extended ends for soldering
make installation easy

Teflon seat plate with cardan effect to
secura maximum internal tightness



Oil separator

OUB: The easy way for oil return

The oil separator type OUB is for use in all refrigeration plant where the compressor lubricating oil must
be returned direct to the compressor oil sump under all operating conditions.

In this way lubricating oil from the compressor is prevented from circulating with the refrigerant in the
refrigeration system itself.

Features

Efficient oil separation and
filtration

Net volume

0QUB1:0.521
0UB4:2461
Flare or solder connection

Easy mounting with bracket

Available with 1/4 in. flare or
6 mm solder connection oil
retum

The OUB opens for automatic oil
return through a needle valve




Sight glass

SGN/H, SGR, SGRN/H: secure optimal protection

Sight glasses are mostly installed in the liquid line between the filter drier and the expansion valve to
monitor the condition of the refrigerant. The SGR is mainly used to indicate the condition of the refrige-
rant as well as the liquid level in the receiver or the oil level in the compressor and has no moisture indi-
cator. The SGN/H and SGRN/H are equipped with sensitive indicators that reflects a colour, depending on
the moisture content in the refrigerant.

Features

Designed for CFC and HCFC

Tightening gasket

Very reliable due to minimal \
dependancy on temperature

Indicator

- green for dry —
- yellow for wet ———
Connections:

solder x solder (illustrated),
flare ext. x ext. or

flare int. x ext.

Max. working pressure:
up to 46 bar

Working temperature range:
-50t0 80°C



Filter dryer

DML: Excellent protection of your refrigeration system

The DML liquad line filter driers protect refrigeration and air conditioning systemsfrom molsture, adds
and solid particles. The 100% solid molecular sleve core, assuresa high drying capacity and avoids acid

formation In the system.

Features
High dirt retention, down to 25 um particies, 1 piaca plasma wolded sholl
with mirimal pressure drop - lass risk of refrigerant loss
Powder painted surface /
to peavent comasion
Inlet
Copper plated steel
connectors
Spring to kaep core
n fxed position
Eliminator® core for
s | optimal drying capacity
Outlet =~
Folt pad protecting core from
breaking up due to vibration

I
Easy to romove Perforatod plato - to keop
protoctive cap intomal parts in position



Automation and control

* More details for the mini project

Automation of
Commercial Refrigeration Plant



https://studienet.via.dk/Class/MEHS-DESM1-S14/Mini project materials/Danfoss, Automation of commercial.PDF

Groupwork 2
Exercises

Refrigeration Circuit 4
Refrigeration Control 1

Solve exercises in group, finalize before next lesson
(in group or individually). Prepare to present your
solutions.



