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FRESH AIR VENTILATION
HOW IT WORKS

To understand how fresh air ventilation works you need to know the properties of air.

The air around us has moisture content. That is, it contains so many grams of water for every
kilogram of air. The amount of water the air can hold is dependent on the temperature of that
air. Air at 0°C has a maximum moisture content of 3.8 g/kg. If it contained that amount of
water, it would be said to be saturated i.e. 100% relative humidity.

It is important to appreciate that the term is relative humidity, and that it is relative to
temperature. If the air was heated from 0°c to 15°c the relative humidity for the same moisture
content would be 35% RH. So, you can work out for yourselves that air at 0°c 100% RH would
actually contain less moisture than air at 15 °C 50% RH. The moisture content inside a pool hall
is very much higher than the fresh air. To give you an example, a typical pool with an air
temperature of 30°c and relative humidity of 60% has a moisture content of 16.3 g/kg.

In the middle of the winter, on a cold day, the moisture content would be 3.8 g/kg. On those
wet days in April the moisture content would be 10.2 g/kg, and on a summers day the moisture
content is only 11 g/kg.
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Referring to the graph above, it can be seen that throughout the year the fresh air has a lower
moisture content than the air inside the pool hall. By introducing fresh air at any of these
conditions it will lower the moisture content and thus the relative humidity within the pool
hall.

But if you were to introduce the fresh air without any sort of control then the running cost for
the system would be extremely high, so what you need to do is to introduce the precise amount
of fresh air that is required and no more. This is what Recotherm have done with the Aeris
unit.

The unit combines a number of energy saving techniques to reduce the overall energy bill.



CONSTRUCTION

The air handling unit assembly will comprise of one section.

Casework comprises of a series of double skin panels. These panels comprise of outer and
inner skins manufactured from 20-gauge zintec sheet steel with a plastic coated outer face.

The inner and outer skins are formed into 23 mm thick trays and bonded to CFC free vacuum
extruded phenolic foam insulation. Fixed panels are secured by means of self-tapping screws
and sealed with a mastic sealant. Access panels are lift-off or hinge type and held in position
on compressible seals using “quick release" type fasteners.

SUPPLY AND EXTRACT FANS

The fans are high performance, backward curved, impeller energy optimized for installation
without the spiral housing and mounted directly on to the motor shaft. The motor will be a
synchronous motor with electronic commutation 1 phase IP55 standard DC motor. The whole
assembly is located and fixed on to the unit’s reinforced insulated double skin panels.

The speed of the fan is controlled by the on-board microprocessor. By controlling the speed of
the fans, the exact amount of fresh air that is required can be introduced so minimizing the
heating load. But there is an even better reason for using the speed control. The lower the air
volume, the lower the power consumption.

Not as you may expect a 20% reduction in air volume giving a 20% reduction in power
consumption. A 20% reduction in air volume will give a 50% saving in power consumption

The following graph demonstrates this.
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RECUPERATOR

The recuperator is constructed from high purity acrylic coated aluminium plates, spaced no less
than 4mm apart. This block is housed in a galvanized sheet steel casing coated with epoxy resin
paint.

The recuperator is optimized in all modes of operation during the dehumidification process for
pressure drop, efficiency and condensate drainage. The construction of the recuperator shall
enable full efficiency over the complete unit width, and the highest efficiency over the entire
range of outside air temperatures. The pressure drop through each recuperator air path shall
not exceed the values shown in the performance specification table.

AIR FILTERS
Disposable dry panel G4 panel filters.

The filter holding frame has top and bottom channels fabricated from painted pre-galvanised
steel, allowing side withdrawal of the filters.

The filter bank has a pressure switch fitted to provide a fault signal on the unit’s control panel,
indicating dirty filter condition.



DAMPERS

Air control dampers are integrated into the unit for control of the air paths for the differing
operating points. All dampers have closed seal construction with fully airtight opposed blades
held in an extruded rolled aluminium profile, with seal inserts, aluminium drive shaft inserts
and plastic toothed drive wheels. Each damper is fitted with a damper actuator which can be
individually adjusted or closed over by the 1Q4 controller.

FROST PROTECTION

The unit is capable of operating down to an outside temperature of -15 Celsius (continuous)
without any form of outside pre-heat.

HEATING/ COOLING SECTION

A Heating /cooling refrigeration coil within the unit will be constructed from 16mm OD
seamless copper tube, mechanically bonded to aluminium fins. The tubes are mounted in a
flanged and bolted galvanised mild steel casing.

The coil will be supplied with refrigerate from a Toshiba outdoor unit (see Toshiba Operating
and maintenance manual).

CONDENSATE DRAIN

The unit is fitted with two drain connection one off the Recuperator and one off the cooling
coil these should be trapped using a 50 mm blow through trap before being run to waste.

POOL COVER SETBACK

The unit is supplied with a setback facility that can be linked to the operation of the pool cover.
When the pool cover is on the unit will reset the pool hall temperature to a lower level and
switch off the supply fan if the set point conditions are achieved. The exhaust fan will run at
20% of its full speed to maintain a negative pressure in the pool hall, and to monitor the internal
environment. Should the conditions deviate from the set points the controls will automatically
restart the unit and run until the conditions have stabilized.

If an automatic cover is in use this can be directly linked to the Recotherm unit, or if a manual

cover is used, you can control this via a separate switch. Either way the switch must be totally
volt free and mustn’t be run in conduit with any other powered cables.

How to set up the pool cover setback

When the unit is supplied the pool cover set back facility is linked out on the terminal block
(number’s 58 & 59). You should remove the link and connect your volt free signal across the
terminals.

The signal should be set up so that the switch is “closed” whenever the pool cover is off. Check
the indication on the control panel to ensure that you have the switch working the right way
around.

FIRE ALARM LINK

The unit’s controller has a fire alarm link which can be integrated into a building management
system. In case of a fire, a signal would be sent to the unit which would cause the fans to shut
down by breaking the link between terminal’s 55 & 56. By default, the unit is supplied with
these terminals linked out. If you wish to use this facility, you should remove the link and
connect your volt free signal across the terminals.



POOL WATER HEATING

The units have the facility to control the pool water temperature. The pool water temperature
can then be read from the units display panel and adjusted in the same way as the air
temperature.

To achieve this the contractor must install a two-port valve in the LPHW flow and return serving
the pool water heat exchanger. A 24-volt actuator that takes 0-10 volt control signal would
operate this valve.

Recotherm will provide the sensor. This sensor should be installed into the pool water
pipework just prior to the heat exchanger and wired back to the panel on the unit via a 2-core
screed cable.

This should be wired directly into the controller (See wiring diagram). The actuator on the valve
will be served from the Recotherm panel by a three-core cable, these should be wired to
terminal 17 (red) 19 (black) and directly into the expansion module for the 0-10 volts (contact
the office if you haven’t been given the addition wiring diagram with the pool water kit).

ELECTRICAL CONNECTIONS REQUIRED

MAXIMUM SUPPLY LOADS

The required electrical specifications are given within the ‘Installation Services’ document
supplied with the unit. The Recotherm unit incorporates the supply fan motor and the extract
fan motor. Both are synchronous motors with electronic commutation and therefore do not
have starting current. When started from stop the current draw will gradually increase until it
reaches its running current which will vary according to the pool hall temperature and humidity

SUPPLY VOLTAGE

The voltage limits indicated in the Electrical Specifications must not be exceeded. The correct
voltage must be available under the Starting Load Current.

POWER CABLE SIZING

The Recotherm unit must be connected with the correct cable size. If the electrical cable size
is too small, the voltage will be restricted and the internal electrical motors could be damaged.
The cable supplying electricity to a machine with a given electrical load, must increase in cross
sectional area, as the length increases in order that the voltage drop within the cable does not
exceed the recommended limits.

EARTHING

The Recotherm unit must be electrically connected to an appropriate safety earth. Failure to
do so presents an electrical shock hazard.

RCD

The mains power electricity supply to the Recotherm should be routed via a suitably sized
Residual Current Device (RCD).

An RCD rating of 30mA is advised.

The purpose of the RCD is to protect against fatal electric shock to personnel, by reducing to
safe levels the value and length of time a person is exposed to current flow through the body.
Equally the RCD will help protect plant and equipment from fires started by low fault currents
passing from Live to Earth, that a normal fuse or circuit breaker may not detect.



CIRCUIT BREAKER

In addition to an RCD, the mains supply to the Recotherm unit must be protected by a
Miniature Circuit Breaker (MCB).

An MCB is a circuit overload protection device similar to a simple fuse, but re-settable. On
Three phase units a three phase MCB must be used.

ROUTING CABLES INTO THE UNIT

Form an appropriately sized hole at a convenient location in the unit case to route the control
wires to the electrical terminal connections. The cables should be encased in conduit where
routed through the unit. Take care not to damage any internal component or position the
cables where they can be drawn into the fans.

SWITCHING AND CONTROL

The unit requires a continuous mains power supply therefore no timeclocks or starter should
be connected to the mains power supply. The unit shall be supplied with a control panel
including a Trend IQ4E controller. Cabling to all control, regulation and drive components shall
be built into the unit and factory tested. The control panel shall include terminals for main
power supply, motor and control components, component isolators, safety circuits and all
necessary components for motor control, including fuses and overloads. A terminal strip is
provided for connections to external components and control signals. All potential free
contacts suitable for 230v/2A.

IQ4E SYSTEM SOFTWARE

The function control, software and all aspects of control and regulation devices shall be tested.

A touch screen display will be provided to enable communication with the IQ4E controller and
clearly show the following functions:

e Unit on/off

e Pool hall temperature set point
e Pool hall humidity set point

e Pool cover switch

e  Minimum speed

e Manual override switch

e Manual speed control

e Manual damper position

e Manual Heating valve position

AIR VOLUME REGULATION

Air volumes shall be automatically adjusted to ensure that the pool hall remains under a
constant negative pressure. The fan motor speeds shall be automatically adjusted in order to
maintain the programmed internal conditions.



INSTALLATION REQUIREMENTS
Offloading

The installer is responsible for offloading and positioning the unit. It must be kept level and
not laid on their sides or ends.

If offloading or moving using a fork lift truck, ensure that the forks extend across the whole
width of the unit to prevent damage to the underside. (i.e. the forks must support the unit base
frame on both sides of the unit). Units must not be tilted more than 15 degrees in order to
prevent damage to fans and other components.

Storage
The packing and protection provided is for transport purposes only and so indoor storage is
essential. Additional protection must be provided until the installation is complete.

Positioning the unit

The unit should be supported across its entire perimeter, and should be installed level (+/- 3mm
along unit length). A clear area equivalent to 80% of the unit width should be left on the service
access side.

There are eight different layouts for both the vertical and the horizontal units. When ordering
you should specify the model you require and which layout you need.

The resistance of the ductwork system should not exceed the maximum permissible figure
shown on the technical schedule. The exhaust air and fresh air louvers should be sited to
ensure that as little air as possible is re-circulated. It may be necessary in certain installations
to fit a physical barrier between the two discharge louvers.

Careful consideration should be given to the supply air ductwork system to ensure that the
distribution of the air does not suffer when the volume is reduced. For the best results the air
should be discharged as close as possible to the area where the condensation is likely to form.
In a well-insulated building this would normally be the glazed area. The return air would
normally be from a single point. It isn’t necessary to have an extensive return air ductwork
system.

SOUND DATA

Although the units are inherently quiet when on low load, you may require some form of sound
deadening, particularly on the return air system which tends to be quite simple and therefore
more prone to noise. The following table gives dBA sound power rating levels for each unit.

|63 | 125 [250 [s00 |1k |2k |4k |8k
AERUM 50
Supply fan 36 44 61 65 69 68 63 58
Return fan 43 52 54 55 56 55 50 40
AERUM 100
Supply fan 41 |54 65 71 |75 |71 |69 |60
Return fan 39 52 60 65 65 62 63 53
AERUM 150
Supply fan 49 63 72 77 79 74 71 67
Return fan 48 61 69 71 68 67 66 64
AERUM 200
Supply fan 45 71 74 78 79 75 71 63
Return fan 44 63 69 70 70 69 63 58
Panel Transmission loss -20 | -20 -26 -31 |-34 |-37 |-35 | -62




STARTING THE UNIT

The Recotherm unit has been pre-commissioned in the factory, unless the unit was flat-packed
on site, so it is ready to start as soon as the mains supply is connected. The unit can only be
properly operated when all the installation services are complete i.e. electrics, air distribution
duct-work, pool, refrigerate pipe work etc. If required you can start the unit when the pool is
empty but you should not run the unit until the site is clean and free from builders’ dust
because this will clog the filters and could cause damage to the electrical components.

Before connecting the mains electricity supply to the Recotherm unit, the following procedure
should be followed:

CHECK ELECTRICAL SAFETY

- Check correct and good earth connection.

- Check rating and operation of RCD and MCB breakers.

AIR FILTER

Ensure that the fresh air filter is in place and that it is not obstructed by dust or debris.

DUCT WORK

Ensure that the air ducts are fitted and are clear from obstruction, check all the supply air grilles
are open. Ensure that the fresh air, exhaust air and return air grilles are installed correctly and
free from obstruction.

If any air or fire dampers are fitted within the duct work or grilles, ensure that these are open.

SETTING THE CONTROLS

Check the controls on the Recotherm unit are set as listed in ‘Initial Control Settings’ (these are
factory pre-set).

ACCESS PANELS

Ensure that all access panels on the unit are securely fitted in place.

SWITCH ON ELECTRICAL MAINS POWER TO UNIT

The touch screen control panel will start and go through its pre-checks before showing.

At this point the fans may start, if they don’t press login and use the password provided by
Recotherm, press next then go to favourites and select unit on/off. Switch the unit on.

The fans will start to wind up to the appropriate operating speed depending on the conditions,
the dampers and valve will modulate to the required positions and the unit is in operation.




FANS

During start-up check the following:

1. Check the direction of rotation (» rotation direction arrow on the fan blade, impeller
base plate or support plates on suction side or rating plate).

2. Check for quiet, low vibration operation. Strong vibrations due to erratic operation
(unbalanced), e.g. caused by transportation damage or improper use, can lead to failure.

3. A-rated sound power levels of over 80 dB(A) are possible

4, If resonance vibrations occur, it is possible to hide certain speed ranges ( » Motor

Setup or Add-on module).

5. Fans from ZIEHL-ABEGG SE are delivered balanced in accordance with DIN ISO 21940-
11 for the appropriate fan category in accordance with ISO 14694. Check the fan for
mechanical vibrations after installation. If the limit values of the corresponding fan
category are exceeded in start-up, you must have the motor/impeller unit checked by
an expert and rebalanced if necessary, before continuous operation is permitted.

\




COMMISSIONING THE INSTALLATION

ELECTRICITY

If the electrical supply to the unit is 3 phase in nature, then the fans should be visually checked
to ensure that they are rotating in the correct direction:

- Connect the electricity to the Recotherm unit, and switch the unit “on” (See Display panel log
in).

- Switch the unit off on the display to stop it.

- Remove the fan access panels and watch as the fan slows to halt.

If the fan rotation is incorrect, it will be necessary for the electrician to swap over the
connections of the mains supply electricity cables until the correct phase orientation is
established.

VOLTAGE SUPPLY:

The electrician should ensure that, with all equipment running, that the voltage supplied to the
Recotherm unit falls in line with the minimum requirements as listed under ‘Electrical
Specifications’.

AIR DUCT WORK

Check that there is appreciable air flow from all grilles. Check that any air discharge grilles
within the pool hall are angled correctly and diverting air onto areas of glazing.

HEAT PUMP OPERATION

These units contain a gas which is governed by F-Gas regulations. The gas must be handled by
qualified F-Gas personnel.

DEFINITION OF QUALIFIED INSTALLER OR QUALIFIED
SERVICE PERSON

The air conditioner must be installed, maintained, repaired, and removed by a qualified
installer or qualified service person. When any of these jobs are to undertaken, ask a
qualified installer or qualified service person to do them for you. A qualified installer or
qualified service person is an agent who has the qualifications and knowledge described
below:

QUALIFIED INSTALLER

The qualified installer is a person who installs, repairs, maintains, relocates, and removes the
air conditioners made by Toshiba Carrier Corporation. The qualified installer has been
trained in all aspects of this work including electrical work, refrigerant handling, piping, and
working at heights and is fully qualified. All electrical work is undertaken as stipulated by the
local laws and regulations. The qualified installer has been trained in all these aspects
relating to air conditioners made by Toshiba Carrier Corporation or, alternatively, he or she
has been instructed in such matters by an individual or individuals who have been trained
and is thus thoroughly acquainted with the knowledge related to this work.

QUALIFIED SERVICE PERSON

The qualified service person is a person who installs, repairs, maintains, relocates, and
removes the air conditioners made by Toshiba Carrier Corporation. The qualified service
person has been trained in all aspects of this work including electrical work, refrigerant
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handling, piping, and working at heights and is fully qualified. All electrical work is undertaken
as stipulated by the local laws and regulations. The qualified service person has been trained
in all these aspects relating to air conditioners made by Toshiba Carrier Corporation or,
alternatively, he or she has been instructed in such matters by an individual or individuals who
have been trained and is thus thoroughly acquainted with the knowledge related to this work.

ABOUT THE WARMING UP PERIOD

Once the Recotherm unit is running, the temperatures and humidity within the pool hall will
start to be controlled.

Air temperature:
Air can be heated up comparatively quickly and, therefore, the pool hall air can be heated up
to the required temperature within a matter of minutes.

If the air heating control is ‘ON’, the air being discharged into the pool hall will feel notably
warm.

If the pool hall structure is well insulated, then the air will tend to hold its temperature with
minimal heating.

Humidity levels:
With a new building it will take around two weeks to properly dry the structure and this may
temporarily affect the pool hall humidity.

During the warm up period, most of the available heat will be transferred into the pool water
at the expense of the air. If the pool does not have a surface cover in place during the warm
up period, then the correct temperature balance will not be sustained during this period and
temporarily high humidity levels may be anticipated.

Seasoning of wood & plaster:

With a new pool hall construction, when the Recotherm unit is first switched on and the pool
hall air heated, the humidity levels could become very dry until the pool water reaches normal
temperature.

Any wood used within the construction of the pool hall should be suitably treated in
consideration of the possible variation in humidity levels and temperatures within the pool
hall. Wood is a ‘living’ material and unsuitably treated wood can be expected to move, shrink
or twist. Likewise, new plaster will initially contain a lot of water and, if dried too quickly, could
crack. If in doubt, set the

pool hall air temperature at no more than 22C to help slow the drying process.

CONTROL SETTINGS

With a new installation, it could take around 10-14 days for the system as a whole to balance
and stabilise and no control adjustment is advised during this initial period.

If these conditions are acceptable then the controls on the Recotherm unit will require no
further adjustment, and the respective settings of the controls should be noted down for future
reference.

If you need to operate the system at conditions not yet obtained, then adjust the controls
accordingly.
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LOG IN
You will only be asked to login when entering the Value Monitor page, this is primarily used by
engineers, at this time a pop-up box will appear for you to enter a User and Password.

To Log In:
Touch User. Owner and Engineer will now be displayed.
Recotherm

Touch Engineer.

Touch the Password box.

The key pad is now displayed.

/ Home End

Atr - > 4§

Touch the characters to enter the password. (back arrow) clears existing text. (caps) swaps

between upper and lower case. (AltGr) accesses accented characters.

Touch ok and you will be logged in. Your home page will be displayed.

LOG OUT
The Beijer display will automatically log any user off after the idle timeout time of 5 minutes

has passed.
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TO VIEW A GRAPH FROM THE SENSORS

The data logged in the controller can be viewed as a graph providing it is being logged in the
controller.

To view a graph:

1. Touch Graphs from the options at the bottom of the screen.

2. Touch Legend to identify which graph is which.

3. Touch Engineering graphs, from there you can select a live value of the graphs or select
History to see back.

4. A box will appear labelled History Time Settings. Here you can select a start and end
time/date to suit when you would like to monitor.

5. Touch Back then Home to display sensor readings.

ADJUST VALUES

To adjust a knob:

Touch the sensor reading of the knob you’d like to adjust. A figure will now pop up.
Touch the number. A keypad will now appear.

Type in the required value and tap the enter button.

The knob has now been changed.

Touch close.

e wN e

Alternatively you can touch Set Points at the bottom of the display and follow the same
procedure as above.

FAULTS

If there is a fault on the system a red circle will appear in the top left corner. If the fault has
been rectified the circle will be green.

1. Touch Faults at the bottom of the screen.

2. Those displayed in red a present and those in yellow are faults that have now been
rectified.

Touch Ack All

4. All rectified faults will now turn white and any that are still present will turn green.

w
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Recotherm

INNOVATIVE VENTILATION TECHNOLOGY

High efficiency, more eco-friendly swimming pool
ventilation systems

Recotherm Ltd
Unit A, Astwood Business Park . Astwood Lane .
Astwood Bank . Redditch .
Worcestershire . B96 6HH
T: 01527 894533

Email: sales@recotherm.co.uk
Webpage: www.recotherm.co.uk




