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Data Manager System 1 -5 Information

Data Manager Version

CGl version

V1.50
V1.50

This document describes the energy saving features relating to typical Data Manager and associated
component systems listed below: -

System Part Number | Description Components: Qty Pat Number
DM SYS1 Data Manager System 1 | Data Manager 1 PRO5XX
Pack Controller 2 PRO6XX
Case/Coldroom Controller 10 PRO7XX
Trim Heater Controller 1 PRO0475
Lighting Control Timer 1 PRO710-TIM
DM SYS2 Data Manager System 2 | Data Manager 1 PRO5XX
Pack Controller 2 PRO6XX
Case/Coldroom Controller 20 PRO7XX
Trim Heater Controller 1 PR0O475
Lighting Control Timer 1 PRO710-TIM
DM SYS3 Data Manager System 3 | Data Manager 1 PRO5XX
Pack Controller 2 PRO6XX
Condenser Controller 2 PRO6XX
Case/Coldroom Controller 40 PRO7XX
Trim Heater Controller 1 PR0475
Lighting Control Timer 1 PR0O710-TIM
DM SYS4 Data Manager System 4 | Data Manager 1 PRO5XX
Pack Controller 4 PRO6XX
Case/Coldroom Controller 60 PRO7XX
Trim Heater Controller 1 PRO0475
Lighting Control Timer 1 PRO710-TIM
DM SYS5 Data Manager System 5 | Data Manager 1 PRO5XX
Pack Controller 6 PRO6XX
Case/Coldroom Controller 80 PRO7XX
Trim Heater Controller 1 PR0475
Lighting Control Timer 1 PR0710-TIM
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Pack Optimisation

The Data Manager System integrates the control variables from the pack compressor, condenser and
case/coldroom evaporator controllers.

The status and operating condition of the evaporators is utilised to effect the optimisation of the compressor
control setpoints thereby causing the compressors to operate at a reduced power input level.

Pack Optimisation Detail

Pack optimisation is a function which saves energy by raising the target suction pressure of the Pack.
This allows optimal energy consumption of the compressors in the refrigeration system, while still
maintaining the correct temperature of the produce. The graph below shows the suction pressure of
the compressor (in red) and the levels of optimisation (in green). The suction pressure trace roughly
follows the shape of the optimisation graph. Optimisation is used to force the suction pressure set
point as high as possible to retard compressor operation. The reduction of compressor usage is
where the energy savings are made.

The percentage of the valve opening times are cross-referenced to three parameters to create the
correct signal to control the Pack. The three parameters are 1) Optimise Up Level, 2) Optimise Down
Level, and 3) Optimise Zero Level.

As long as the cooling of the cases is being satisfied, the optimiser will continue to raise the suction
set-point. When cooling is not being satisfied, the set-point will be lowered or returned to its original
value. The cooling satisfied/not satisfied points are set in by the user.
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Optimisation can have energy savings of up to 25% when compared to a system with optimisation disabled. A
figure of 15% reduced power input at the plant has been realised in a trial store at Linwood.
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Night Blinds Usage detection

Night blinds are used when the shop is closed for the night. They are drawn over the cases at closing
time to separate the ambient temperature of the shop floor from the cold case. The Night Blinds can
create energy savings of up to 40% over systems without Night Blinds.
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The graph above shows the temperature of the air entering the evaporator section of the refrigerator (Air On;
top red trace) and the air temperature when exiting the evaporator (Air Off; lower green trace). The graph
shows that the Night Blind has been closed at around 1900 hrs by looking at the Air On trace. The
temperature drops suddenly because the air being drawn in is contained within the display case where little or
no ambient air is included. This temperature drop is maintained until the Night Blinds are opened at around
0500 hrs where the Air On temperature rises due to the air coming onto the evaporator being mixed with
ambient.

NB. The Air Off trace rises due to the control temperature being a mix of Air-On and Air-Off.

This can be compared with the graph below which has not had the Night Blinds closed. There is no drop in Air
On temperature so the compressors have to work harder to pump more refrigerant into the evaporator to
achieve the same product temperature.
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Performance

Whilst not a direct energy saving function itself, case performance gives a visual indication of how
well the case is achieving set-point temperature. Users can quickly see the poor performing cases

and rectify any problems. A poor performing case generally will be using more energy than a case
running at its optimum level.

Trim Control

Trim control allows the heaters on the trim surrounding the case to be switched on depending on the
humidity of the surrounding area (or dew-point on a glass door surround). The lower the ambient
humidity, the less often the trim heaters need to come on to control potential condensation. Trim
control functions by measuring the humidity or dew-point and sends a network command to the
controller to pulse the trim heater. The pulse duration is 5 minutes. Enabling this feature can save up
to 70% energy used on the Trim heaters. An adapter is available that will convert the 5 minute pulses
to a continuous variable output (Triac), thus keeping the heaters on all of the time but still maintaining
the % savings.

In a typical store set-up using trim heater optimisation, the trim heaters have been set to never rise
above 70% (giving an immediate 30% saving) and based on a local humidity energy savings of up to
70% have been observed.
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Condenser TD

This is a monitoring and report function that allows the user to quickly see when a condenser is not
performing at its optimum. By monitoring the condenser in and out temperatures, the system alerts
the user when the temperature differential starts to decrease. The condenser can then be serviced
before it stops functioning thus preventing a major refrigeration breakdown.

A condenser running at a lower the optimal TD will be consuming more energy.

General Purpose Timers

The Data Manager has 32 channel of General Purpose timers, these timers can be used to control
lighting circuits to optimise the store lights usage. Local over-rides can be used to switch the lights on
during a timed off period, or turn the lights off early during an on period.

GP timers are not limited to switching lights, they switch local relays in the Data Manager or remote
relays on networked Mercury controllers; giving the user full flexibility.

A typical application is the use of zoned lighting, the GP timer channels are used to set the zone
on/off times and reduce the lighting level outside of trading times automatically.

Energy savings can be calculated when the store design is complete, but typically lights can be
reduced to 50% after trading until off after

Use A Mercury Lighting Control Timer in conjunction with the GP timer to switch the light control
contactors. The Lighting Control Timer has a local backup time schedule for failsafe operation if the
network communications are lost

Pulse Counter

Power and other utility consumption is captured via the 6 channel Pulse counter which continuously
accumulates the units, (Kwh, L/hr, cubic m/hr etc).

Integrated consumption alarm levels can be set for varying time slots ranging from 5 mins to 24h.

If the consumption is greater than the design/trigger level setting an alarm is generated to instigate a
maintenance response.

The software in the Data Builder programme reads the ambient temperature and offsets the consumption
alarm trigger threshold accordingly based on the design power input parameters.

This allows the alarm thresholds to track the changes in ambient temperature.
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Energy; Data Manager set-up screens

Pack Setup for Optimisation

From the Energy page, click the "Pack Setup" icon:

Pack Setu

| Pack Setup

Select the pack you wish to configure:

Pack Setup:
Pack controller| Pack input |Pack command | Condenser controller Condenser input Refrigerant
[pcto2 v 1 0 [— [¥] 0 [Reoza_[v]
Optimisation Setup:
| Period (mins) ‘Opt Up Value | Opt Down Value Opt Zero Value ‘Single case zero count Multiple case zero count |
10 70 90 ‘ 100 3 3
7 [ Set Pack Information ]
Field Description
Pack Controller | Use the drop-down menu to select the pack (controller name)
Pack Input Use to select the suction transducer (Dual Pack: 1 for section 1, 2 for section 2)
Pack command | Dual Pack: O for section 1, 1 for section 2, otherwise set to 0
Condenser Currently unused, may be used in the future
controller
Condenser Input | Currently unused, may be used in the future
Refrigerant Currently unused, may be used in the future
Period Use to define the period over which optimisation is based
Opt Up Value % efficiency below which will optimise up
Opt Down Value | % efficiency above which will optimise down
Opt Zero Value % efficiency for no optimisation
Single case zero | Number of Periods a single case reachesthe i Op t Z e r efor¥ @ptimisation is
count turned off
Multiple case Number of cases thatreachthe i Op t Z e r duriny asingleepériod before
zero count optimisation is turned off
Energy Saving

Optimisation is an energy saving function; when setup correctly energy savings of up to 30% can be

achieved.
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Case Setup

From the Energy page, click the "Case Setup" icon:

DM In The Sky A
Resource Data Management A\
CICIC] [ I[J[A] Home Back [W[][] LI
DataManager Case Optimisation Setuop Logout
Controller Description \ Valve Type Length Check Blinds Df Warn
RC11-1 Roll in Milk case \ [auto [v] [~ v | ne [v] [ves [v]
RC20-1 Dairy Case 20-1 | [auto [v] - v | [esly] [ves [v]
RC36-1 Sandwich case | [uto [v] [~ v | me [v] [ves [v]
Freeze Freezer Probe | | auto [w] [ [v] | [No v [ ves [v|
INPOO2 Produce cabinet l :E] : @z @
INPO04 DM Temperature Probe | auta v [ [l [no [v] [ ves [v]
INPOOS DM Alarm Input | uto [v | [~ B v ves [v]
INPO12 DM Temperature Probe | | auto [w] [ [v] | [No v [ ves [v]
INPO24 DM Temperature Probe l | auto [w] Bl : (o [v] [ ves v
INP10 DM Temperature Probe | @ m [ @l @
INPUTE DM Temperature Probe l [v |2t [v] [ [v] : [vo [v] [ ves[v]
INPUTB DM Temperature Probe | [v] (o [v] - & | v [y [ves [v]
INPUTZ Chill coldroom D EE [ao v | [ ¥ : o [v] [ves [v]
Set Case Information
RN
P OO0 DCJ& Home Back MOC]  [JOOI

Case setup for energy saving requires the above fields to be selected: -

Pack: Select the pack number, cross-c heck with the fAPack Setupd page
Valve Type: Ifnotknown,s et to AAut oo
Length: Case length
Check Blinds: Select yes for warning alarm if blinds are not pulled down after trading.
DF Warn: Select yes for warning alarm if consecutive defrosts terminate on time.
Note.
This function is disabled if the number in the field: -" Set Warni ng I nformation'
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Night Blind Setup

From the Energy page, click the "Night Blinds" icon:

Night Blinds

Case Count: This is the alarm threshold value.

GP Channel: This is the GP timer channel the night blind checker uses for detecting abnormal situations;
such as a no trading day. Normally this channelwouldb e set to fiStore opening ti mes

Click the fASet Blinds Detectd after entering the value
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