L@W U P D4.7 LowUP installation and integration handbook for relevant environment 2 (industrial-upgrading solution)

Annex 1

The following documents represents all the engineering documentation requires for the integration
and operation of the heat recovery systems hosted in the WWTP of Cuenca Baja del Arroyo Culebro
(Madrid):

- P&ID diagram;

- Electrical diagram;

- Skid drawing;

- Equipment manuals;

- Equipment datasheets.
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Declaration of conformity
Dichiarazione di conformita
Déclaration de conformité
Declaracion de conformidad
Konformitatserklarung

Noi/We/Nous/Nosotros/Wir: POZZI LEOPOLDO S.r.l.
Via Paganini, 14
1-20825 BARLASSINA (MB)

dichiariamo sotto nostra unica responsabilita, che il prodotto,
declare under our sole responsibility that the product,
déclarons sous notre seule responsabilité que le produit,
declaramos, bajo nuestra sola responsabilidad, que el producto,
erklaren, in alleiniger Verantwortung, dass dieses Produkt,

Scambiatore di calore rotante tipo:

Rotating heat exchanger type: RHeX xx
Echangeur de chaleur rotatif type:

Intercambiador de calor tipo: N° RH = xxxx N

Rotierender Warmetauscher Typ:

a cui si riferisce questa dichiarazione e conforme alle seguenti norme o documenti normativi

to which this declaration relates is in conformity with the following standards or other normative documents
auquel cette déclaration se réfere est conforme aux normes ou aux documents normatifs

al que esta declaracidn se refiere es conforme a las normas u otros documentos normativos

auf das sich diese Erklarung bezieht, mit den folgenden Normen oder Richtlinien ibereinstimmt

Direttiva/ Directive/ Richtlinie
2006/42 EEC -2014/35 EEC 2014/30 EEC
Norme armonizzate/ Harmonized Standards/ Harmonisierte Normen
EN ISO 12100/1 -EN 12100-2 -EN- I1SO 13849 -EN I1SO 14121

La sopra citata azienda conserva archiviata la seguente documentazione tecnica a Vostra disposizione:
The above-mentioned company keeps the following technical documentation on file for inspection:
L'entreprise surmentionnée a les documentations techniques suivantes a votre disposition:

La compaiiia arriba mencionada tiene la siguiente documentacion técnica a su disposicion:

Die obengenannte Firma hat folgende technische Dokumentationen zur Einsicht bereit:

Fascicolo tecnico della costruzione (parte A+ parte B)

Technical construction booklet (part A + part B)

Dossier technique de construction (partie A + partie B) n. CE 94001
Fasciculo tecnico de la construccidn (parte A + parte B)

Technische Lieferung vom Maschinenbau (Teil A + Teil B)

Barlassina, 2019 Flavio Convento POZZI LEOPOLDO S.r.l.
Senior Engineer Alberto Pozzi — President
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1 Take Over Certificate

Dear Customer,

This RHeX heat recovery unit has been conceived and built according to indications of EC LWA
89/336 CEE - 2006/42/ CEE and 93/68.

Therefore, in order to assess its conformity, an ID plate displaying the C€ mark is placed on the
machine (see section 4).

The machine, when used according to instructions given by POZZI LEOPOLDO S.r.l., is not dangerous
for the operator.

Before installing the machine, we recommend that you carefully read this User Manual and abide
by the therein indicated procedures to guarantee operational safety and no risk of serious
damage.

Furthermore, you must follow these guidelines:

In order to install and put the machine to work, workers using this Manual must have a good
knowledge of the machine and of all its components.

The machine must be installed in an easy-to-reach place with wide lateral clearance required
for operation and maintenance.

The installation site must be well-lit and properly ventilated.

The machine is provided with an identification plate and without such plate the machine
may not be operated.

The machine cannot be used outside its project characteristics without specific written
authorisation issued by the producer.

The operation of the machine must be supervised by trained operators who must be able to
perform the correct proceedings; the operators must be aware of the possible risks involved
in running the unit.

This User Manual remains property of POZZI LEOPOLDO S.r.l. with all rights reserved.
This Manual is intended only for the user of the machine; no other use is authorised.
Reproduction in any form of any part of this Manual is forbidden.

Laws and regulations for workers safety which are effective in the country of final installation
of the machine have to be abided; as for Italy, especially the articles contained in D.P.R. 27-
04-55 n.547 and D.L. 19-09-94 n.626 and following revisions.
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2 General Safety Rules

e Ensure that all power sources are turned off when the machine is not in use. This includes
electrical power. Understand the shutdown procedure and use it before inspecting,
maintaining, servicing or cleaning the equipment to help prevent anyone from accidentally
turning on power to the machine.

e Read the manual for any special operational instructions for each piece of equipment. The
technical manual is typically included on a USB flash drive, or as a hard copy if requested.

e Know how the equipment functions and understand the operating processes.

e Know how to shut down the equipment. Stop buttons, emergency stop buttons or cables are
located at various locations on the machinery. Activating these stop mechanisms will shut
down specific equipment. Know where these stops are located and the equipment they shut
down before operating the machinery.

e Understand the equipment safety labels and heed them.

e Wear the appropriate personal protective equipment for the job to be performed (e.g., eye
protection, gloves, safety shoes, hard hat). Ensure that nothing you are wearing may get
caught in the machine mechanisms.

e When working on or around all equipment, avoid wearing loose clothing, jewellery,
unrestrained long hair, or any loose ties, belts, scarves or articles that may be caught in
moving parts. Keep all extremities away from moving parts. Entanglement can cause death
or severe injury.

e For new equipment, check plant voltage with the voltage specified on the machine plate.
Electrical specifications for your machine are printed on the machine serial number tag. A
properly grounded electrical receptacle is required for safe operation regardless of voltage
requirements.

e Treat this equipment with the respect its power and speed demand. Use it only for its
intended purpose.

e Keep the operating zone free of obstacles that could cause a person to trip or fall toward an
operating machine. Keep fingers, hands or any part of the body out of the machine and away
from moving parts when the machine is operating.

e Any machine with moving parts and/or electrical components can be potentially dangerous
no matter how many safety features it contains. Stay alert and think clearly while operating
or servicing the equipment. Be aware of operations and personnel in your surroundings.

e Do not perform maintenance on machinery if you are fatigued, emotionally distressed or
under the influence of drugs or alcohol.

e Know where the FIRST AID SAFETY STATION is located.

e Know where FIRE EXTINGUISHING EQUIPMENT is located.

e “Horseplay” around machinery at any time is dangerous and unacceptable.

e Never sit or stand on the machine or on anything that might cause you to fall against the
machine.

e Rotating and moving parts are dangerous. Keep clear of the operating area. Never put any
foreign object into the operating area.

e Use proper lifting and transporting devices for heavy equipment. Some types of equipment
can be extremely heavy. An appropriate lifting device should be used.
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3 Delivery Inspection

Picture 1: Case inspection.

Upon receiving the machine, it is necessary to check that:

e The wooden case or cardboard box is complete and undamaged;

e The delivery data (delivery address, number of packages, purchase number) referring to
transport documents are correct.

e Damage to fragile components must be verified and claimed within 5 days from delivery.

In case of damages or missing parts please inform immediately the forwarding agent, POZZI
LEOPOLDO S.r.l. or its agent.

4 Machine Identification
The machine and its details are identified by a serial number shown on a plate on the machine and
on page 2 of this Manual.

|_bNote: you have to mention this serial identification number to POZZI LEOPOLDO S.r.l. for all
maintenance requests and whenever instructed to do so.

Picture 2: Facsimile of ID plate
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5 Warranty

Your heat recovery unit has been tested and inspected as follows:

e Size check of each part.

e All seals on the surfaces of the rotating axle are tested for absence of leakages with an inner
pressure of 7 bar.

e Double-check of concentricity and perpendicularity of all assembled pieces with regard to
the rotation axis.

In all cases the machine is covered by the following warranty conditions:

1. All POZZI LEOPOLDO S.r.l. products are covered by warranty for twelve months as of delivery
date.

2. POZZI LEOPOLDO S.r.l. will solve any anomaly assessed by its technicians, when due to defects
in materials or workmanship that can arise within the time limits indicated in the above point 1.

3. For each identified defect the buyer must give written notice to POZZI LEOPOLDO S.r.l. within
eight (8) days from discovery.

4. Alltransport costs and insurance fees related to defective parts and/or repaired parts, or of parts
delivered as substitution, included customs duties, must be paid by the customer.

5. The repair or the substitution of defective parts is a complete satisfaction of warranty duties.

6. The warranty does not include any direct and/or indirect damage caused by the machine to the
installation where it is mounted.

7. This warranty does not include POZZI LEOPOLDO S.r.l. technicians’ manpower, if requested, and
any material subject to normal wear and tear.

This warranty does not include those parts that become damaged because of customer’s
inaccuracy or incorrect use, wrong maintenance and/or damages occurred by transport or any
other cause which cannot be referred to material or production defects.

The warranty excludes all cases arising from an incorrect use, wrong application, use with fluids not
compatible with the declared material of construction and/or from failure to comply with the rules
contained in this Manual.

Warranty claim procedure

All parts subject to a warranty claim shall be sent back to the manufacturer in order to obtain a
replacement or a repair, following indications in point 4.

POZZI LEOPOLDO S.r.l. will repair or ship a replacement part under “tentative sale” conditions.

Upon receipt of the damaged part, POZZI LEOPOLDO S.r.I. will issue an analysis report stating
whether the part has to be considered either a free replacement under warranty or the sale of a
spare part, in which case a bill will be issued to the customer.

POZZI LEOPOLDO S.r.l.
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6 Machine Description and Working Principle

6.1 How itis made

Picture 3: Design of the RHeX.

The RHeX enhanced rotating heat recovery unit is a recent development of the original RCR design;
its main purpose as an exchanger is to be able to treat a very polluted stream of effluents minimising
the effects of fouling and clogging, which standard heat exchangers are normally subject to.

The patented technology which lies behind RHeX design is based on the idea that the whole of the
exchanging surface is constantly kept in rotation and its movement induces a centrifugal action
which helps keeping the exchanger clean.
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In addition to its anti—fouling action, the shape of the rotating discs, which are the actual exchanging
surface of the machine, allows for a positive pushing action exerted on the primary fluid towards
the outlet port of the exchanger. This, obviously, reduces the pressure loss on this circuit.

Picture 4: The lenticular disk of RHeX. Picture 4a: The slid-on design of the RHeX rotor

Furthermore, each of the discs composing the rotor is no longer welded to the next one, whereas
in the new RHeX design each disk is simply mounted on a central shaft with interposition of a gasket,
allowing substitution in case of damage.

The heat recovery unit consists of:

Q

is mounted on the machine.

One or more ROTATING HEAT EXCHANGING ELEMENT made of AISI 316L stainless steel. The
whole ROTOR is electrochemically mirror-polished. The rotation provides for the self-
cleaning action of the surfaces.

One EXTERNAL TANK with protection lid; this and all other parts in contact with the operating
fluids are made of AISI 316L stainless steel. The tank has connections for discharge water
outlet and inlet, overflow pipe and tank emptying valve.

Two or more sealing groups and support assemblies to allow the rotation of the rotor
ROTATING JOINTS for fresh water inlet and outlet connected to the rotor.

One SAFETY VALVE on the fresh water circuit.

One MOTOR GROUP consisting of one or two moto-reducers with pulleys and toothed belts.
One INVERTER to allow for the pre-setting of rotational speed of the machine and of the
start — stop ramps.

Note: No start/stop motor device is included in the machine. Only an emergency pushbutton

él Warning: The machine will operate as soon as you connect it to electrical power (provided

that the emergency pushbutton has been reset).
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6.2 Working principle

The exchanger is basically made to treat two streams of counter current fluids; in this Manual we
will refer to them as follows:

e A primary fluid, flowing outside the rotor of the exchanger (inside the trough of the
exchanger). This fluid will be subject to a very low-pressure loss. In fact, gravity will be the
sole force used to push this fluid through the exchanger. This fluid can be highly polluted
even with mechanical impurities.

e A secondary fluid, flowing inside the rotor, counter current to the primary one. This fluid
must be free from mechanical impurities which might remain trapped in the rotor due to the
separating effect of the centrifugal force generated during rotation. Pressure loss in this case
will be dependent on RHeX model, flow-rate and rotational speed.

6.2.1 When RHeX is used as a cooling device

The hot discharge water (primary fluid) which can be contaminated with both chemical and physical
pollutants, coming from tanks or directly from discharges of continuous machines, is introduced (as
much as possible with a constant flow-rate) in the RHeX tank, through flanged connections.

The flow of discharge waters runs through the tank using gravity only (the height difference between
inlet and outlet) and it is flown around the rotor by means of especially shaped deflectors.

The fresh clean water (secondary fluid), coming from the hydraulic network at a max. pressure of
4.5 bar, is fed inside the rotor through the flexible manifold and the rotating joints. The rotor is
made of many shell-shaped elements, inside which a canalisation is created so that water circulates
in a perfect counter-current flow running against the discharge water.

The rotor is activated by an inverter-controlled moto-reducer; the speed of the elements inside the
water causes a turbulent movement which increases the thermal exchange efficiency and avoids
the physical pollutants deposit on the exchanger walls.

The clean water, after having run across the rotor, exits from the opposite rotating joint as heated
water.

The discharge water, on the contrary, has been cooled off since it has transferred its thermal content
to the fresh water. The two circuits have fully opposite, counter-current directions, so to optimize
the thermal exchange.
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6.2.2 When used as a heating device

The unit can also be used as a heating device, making sure that the clean heating medium flows
inside the rotor while the contaminated fluid flows inside the tank.

Heating medium can be water or other fluid with no solid content and with a maximum temperature
of 98°C.

Under special circumstances low-pressure steam or overheated water can be used as a heating
medium considering that, in this case, the maximum allowed pressure is 0.5 bar.

Secondary
fluid inlet Secondary Secondary
fluid rotor fluid outlet

primary
fluid inlet
Primary

fluid tank

primary

fluid outlet Picture 5: RHeX main components.

7 Dimensions and ratings

7.1 Dimensions

7.1.1 Dimensions of single-rotor units

The rotating heat exchanger comes in several models depending on the required heat exchanging
surface and the ability to cope with transients on the primary circuit.

Apart from size, connections and motors of double-rotor units, all RHeX units share the same
constructive details and hydraulic circuits.
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Picture 6: Single rotor RHeX models

The following table reports the dimensional characteristics of each single-rotor model:

TYPE A mm B mm C mm D mm code # rotors
RHeX 20 1683 2066 2485 735 120868 1
RHeX 20+H 1683 2066 2485 885 120868H 1
RHeX 30 2288 2671 3090 735 120871 1
RHeX 30+H 2288 2671 3090 885 120871H 1
RHeX 2+ 2096 2305 2889 735 120968 1
RHeX 3+ 2892 3101 3680 735 120971 1

Table 1: RHeX dimensions.

A customised execution, available only on request, provides the RHeX units with an extra high tank.
This option can be ordered as RHeX-xx+H; in this case the trough height is increased by 150 mm.

This special design allows the RHeX to cope with high transients on the primary flow by by-passing
a portion of the primary flow-rate above the rotor.
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7.1.2 Dimensions of double-rotor units
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Picture 7: Double-rotor RHeX models

The following table reports the dimensional characteristics of each double-rotor model:

TYPE A mm B mm C mm D mm code # rotors
RHeX 40 1683 2043 2485 735 120872 2
RHeX 40+H 1683 2043 2485 885 120872H 2
RHeX 50 2013 2373 2815 735 120873 2
RHeX 50+H 2013 2373 2815 885 120873H 2
RHeX 60 2288 2648 3090 735 120874 2
RHeX 60+H 2288 2648 3090 885 120874H 2
RHeX 4+ 2096 2305 2889 735 120972 2
RHeX 5+ 2528 2737 3410 735 120973 2
RHeX 6+ 2892 3101 3680 735 120974 2

Table 2: RHeX dimensions.

Also in the case of double-rotor models, a customised execution, available only on request, provides
the RHeX units with an extra high tank.

This option can be ordered as RHeX-xx+H, in which case the trough height is increased by 150 mm.

This special design allows the RHeX to cope with high transients on the primary flow by by-passing
a portion of the primary flow-rate above the rotor.
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7.2  Weights

Shipping weights of each RHeX model are as follows:

Packing
NET weight GROSS weight type code # rotors
RHeX 20 580 kg 670 kg case 120868 1
RHeX 30 761 kg 857 kg case 120871 1
RHeX 40 1210 kg 1450 kg Lelle 120872 2
RHeX 50 1366 kg 1621 kg cage 120873 2
RHeX 60 1521 kg 1786 kg cage 120874 2
RHeX 2+ 656 kg 746 kg case 120968 1
RHeX 3+ 878 kg 974 kg case 120971 1
RHeX 4+ 1342 kg 1582 kg cage 120972 2
RHeX 5+ 1534 kg 1789 kg Lelle 120973 2
RHeX 6+ 1726 kg 1991 kg cage 120974 2

Table 3: RHeX weight.

7.3 Hydraulic Ratings: Flow-rate ratings

7.3.1 Primary fluid flow-rate

For each RHeX model a max suggested flow-rate is set; this flow-rate is a safe estimate of a flow
which does not result in overflowing (with +H models the flow exceeding this data will not go to
overflow but will be internally bypassed).

The higher the flow-rate, the higher is the level of fluid towards the primary fluid inlet, finally
resulting in overpassing the level of the overflow port.

TYPE suggesged X disks surfazce code  #rotors
m3/h m

RHeX 20 9,6 24 13,2 120868 1
RHeX 30 14,4 35 19,25 120871 1
RHeX 40 19,2 48 26,4 120872 2
RHeX 50 24 60 33 120873 2
RHeX 60 28,8 70 38,5 120874 2
RHeX 2+ 12 31 17,05 120968 1
RHeX 3+ 17 46 25,3 120971 1
RHeX 4+ 22 62 34,1 120972 2
RHeX 5+ 28 78 42,9 120973 2
RHeX 6+ 32 92 50,6 120974 2

Table 4: RHeX models characteristics.

1 Action on the removal of baffles or different settings for speed of rotation might be necessary.
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|_mNote: Flow-rates, in applications involving continuously fed machines, are generally

considered equal to both circuits (primary and secondary); it is, however, possible to choose
different flow-rates (included between 0 e Qmax) for the two circuits: the choice must be done so to
optimize the thermal recovery, by preferring, according to user needs, the maximisation of either
the exit temperature or that of the flow-rate of the “cold” secondary fluid.

7.3.2  Secondary fluid flow-rate

The secondary fluid flow is passing in a pressurized circuit; the maximum allowable flow-rate is,
therefore, determined by the sum of the pressure losses generated against the maximum allowable
pressure in the rotor as follows:

Pressure needed at delivery point + pressure loss in the exchanger rotor (see Ch. 7.4.2) < 4.5 bar

7.4 Hydraulic Ratings: Pressure Loss

7.4.1 Primary circuit pressure loss

The primary circuit is gravity fed; the maximum pressure loss is, therefore, determined by the
physical height difference between input and output ports (60mm of H,O column) and the filling
coefficient of in and out pipes. Refer to chapter 7.3.1 for suggested maximum flow-rate.
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Picture 8: The weir & level device

It has to be noted that the RHeX models have an
outlet level-control device which can control the
filling level in the tank.

The use of this device is double:

e By lifting the weir blade insert, the overall level
in the tank will rise; this is useful when a large unit
is used with a rather low flow-rate, thus allowing a
better coverage of the rotor disks by the primary
fluid.

e Furthermore, the weir blade insert has a series
of marks on its right side: these marks give an
indication of the primary fluid flow-rate as one
reads the plume level passing over the weir blade in
the slot.

The flow-rate can be determined as follows:

Picture 9: The weir math.

NOTE: The reading is obviously intended only as an indication and is not a precise measurement,
but can be very useful during set-up of the exchanger.

In practice the flow-rate is proportional to the plume height (h) which can be read on the weir scale.
A rough estimate of the flow-rate can be read from the following graphs:

FOR SINGLE-ROTOR EXCHANGERS:

flow-rate

500,0
400,0
300,0
200,0
100,0

0,0

Flow-rate |/min Vs. plume height
single-rotor exchangers

e— Q. |/min

10 20 30 40 50 60 70 80 90 100
plume height (mm)

Picture 10: Flow-rate measure (single rotor)
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FOR DOUBLE-ROTOR EXCHANGERS:

Flow-rate |/min Vs. plume height
double-rotor exchangers

800,0
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Picture 11: Flow-rate measure (double rotor)

7.4.2 Secondary circuit pressure loss

The rated working pressure of the RHeX rotor is 4.5 bar.

The pressure loss developed in the circuit is dependent on the flow-rate and the rotational speed of
the rotor (moto-inverter shipped with 50Hz pre-set frequency), according to the following graph:

RHeX pressure loss @ 50Hz

3
RHeX 15
RHeX 20
©
o RHeX 30
a
2 RHeX 2+
(<)) RHeX 3+
t
3 == «=RHeX 40
7]
()]
S
o

== «=RHeX 50

== «=RHeX 60

== =x=:RHeX 4+

<+«-<RHeX 5+
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. eeeessRHeX 6+
flow-rate |/min

Picture 12: Secondary circuit pressure loss (all models)
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@ Warning:

Even transient pressure peaks will damage the rotor.

Care has to be taken that no hammering effect on the rotor arises due to the hydraulic design of the
downhill circuit.

When a pipe is suddenly closed at the outlet (downstream), the mass of water before the closure is
still moving, thereby building up high pressure and a resulting shock wave. In industrial plumbing
this is normally experienced as a loud banging resembling a hammering noise. Water hammer can
cause RHeX rotors to break if the pressure is high enough.

Suddenly closing valves mounted downstream the rotor can produce shock waves with pressure
spikes exceeding 20 bars. Air traps or special dampers are sometimes added to RHeX systems to
absorb the potentially damaging forces caused by the moving water.

POZZI LEOPOLDO markets specially modified dampers to avoid this effect, see our spares site:

http://www.pozzienergy.it/rcr-eop-20-60/piping-43/

With no downstream valve, or only slow-moving valves mounted in the circuit after the exchanger
and with line pressure not exceeding 4.5 bars, no particular care needs to be exerted.

If shut-off valves are to be mounted, the suggested final configuration should be as follows:

Picture 13: Exchanger with buffers
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8 Fitting and commissioning of the unit

8.1 Transport and Storage

éIWarning: Before transportation and long-term storage, the internal rotor may have to be

blocked to avoid damage to the seals. RHeX units are shipped either with a palleted cardboard box

packing or in a wooden cage (special request).

Units without a customised wooden cage cannot be stacked one on top of the other. Note that the
standard cardboard box supported by a wooden pallet cannot be stacked.

rotating joints and moto-reducer parts.

AIWarning: When the unit is not packed, extreme caution should be paid to the protruding

If stacking is requested, you have to order special wood-case shipping: units enclosed in a proper
wooden Pozzi Leopoldo-supplied cage can be stacked on top of each other up to a maximum of

three layers.

NO
STACKING

RCR

RCR

RCR

T

UPTO
THREE
WOODEN
CASES

Picture 14: Stacking options.
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8.2 Handling

AIWarning: The machine does not have any handle, hook or protrusion intended for handling
or lifting.

The machine must always be handled (and especially lifted) using belts positioned on the bottom of
the tank, so that they do not affect rotating and power groups when tensioned, as shown in the
following picture:

PARTS TO BE HANDLED CAREFULLY & PARTS TO BE HANDLED CAREFULLY

Picture 15: Handling of the unpacked unit.

If the unit is delivered in a wooden or cardboard case, this can be handled with belts fixed at the
two ends or by a fork-lift as shown in the following picture:

OL_foL

Picture 16: Handling the packaged unit with a forklift.

-
,
)
/
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8.3 Site Requirements

The area where the RHeX is installed has to fulfil few requirements:

Once running, machine surfaces can become very hot, therefore it is mandatory that proper
protecting fences or paddings are available to avoid accidental contact with surfaces and to prevent
operators from eventual scorching.

However, such protections must allow for maintenance and/or temporary cleaning of the unit, so
the following minimum side clearances are required: 0.5m on the short sides, free access to the side
where the identification plate is installed, and 0.1m on the opposite side.

400

N

600

/

A/////////v Qfoﬁa

Q
0o 2O
Picture 17: RHeX clearances, ID plate must be visible.

During the installation it is possible to foresee a slight inclination (20-30 mm) towards the primary
fluid outlet (i.e., to the side of the moto-reducer). This is to allow for complete drainage of the
trough.

|_mNote: The machine is not adequate for outdoor installation. If proper protection for moto-
reducer and electrical connection is provided, an outside installation is possible.

Warning: If installed outside, be careful not to expose the unit at temperatures lower than
2°C as icing might damage the unit.

8.4 Connections to fluid networks

The connection to the networks of fluids must be made in order to guarantee that the “HOT” side
of the primary fluid stays far from the moto-reducer. The two fluids circulate in a counter current
stream, opposite to each other. This means that the secondary fluid (“cold” fluid) comes into the
unit from the moto-reducer side and the primary fluid (“hot” fluid) comes into the tank from the
opposite side, as shown in the following picture.
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Secondary
fluid outlet

Secondary
fluid inlet

primary
fluid inlet

primary

fluid outlet Picture 18: RHeX inlets / outlets.

The following table gives the connection specifications for each RHeX type.

TYPE secondary in secondaryout primaryin primary out
RHeX 20 @2" gas @2" gas DN125 DN125
RHeX 30 @2" gas @2" gas DN125 DN125
RHeX 40 2 x @2" gas 2 x @2" gas DN175 DN175
RHeX 50 | 2 x@2" gas 2 x @2" gas DN175 DN175
RHeX 60 2 x 2" gas 2 x @2" gas DN175 DN175
RHeX 2+ @2" gas @2" gas DN125 DN125
RHeX 3+ @2" gas @2" gas DN125 DN125
RHeX 4+ 2 x @2" gas 2x @2" gas DN175 DN175
RHeX 5+ 2 x @2" gas 2 x @2" gas DN175 DN175
RHeX 6+ | 2x@2" gas 2 x §2" gas DN175 DN175

Table 5: Connection table.

8.4.1 Primary Fluid Connections

The primary fluid generally consists of fluid coming out of a continuous process that could be
operating while the heat exchanger needs special cleaning or maintenance. Therefore, we
recommend that a by-pass circuit is created to allow exclusion of the RCR while permitting plant

operation.
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Safety valve

outlet
Tank drain Overflow |@—
valve port
Picture 19: RHeX motor side. Picture 20: RHeX non-motor side.

When the heat exchanger is off-line, its tank can be emptied using the valve (reference in Picture
above).

An overflow device (reference in Picture above) is installed into the heat exchanger tank and it is
provided for connection to a discharge pit, should overflow conditions arise.

8.4.2 Secondary Fluid Connections

The secondary circuit connects the heat exchanging element (the rotor) to the clean fluid network.

In order to avoid deposits or sedimentations caused by hardness, we suggest that this fluid should
be softened and filtered (in case of water).

To protect the rotor from too high an internal pressure, a safety valve is installed on the water inlet
of the rotor side.

&Note: The safety valve is factory regulated to 4.5 bar and may not be tampered with.

The safety overpressure valve is delivered with the unit (see above picture). If it must be connected
to the drain, it should be allowed, in any case, to move freely. Our suggestion is to let it drain to a

funnel.
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Safety
valve

Rotating
joint

Picture 22: Safety valve and rotary joint.

éIWarning: In some setups, very quick transient pressure variations may happen. In these cases,
the response of the provided safety valve is not fast enough and the machine rotor could fail
because of pressure exceeding busting pressure (> 30bar) or long-term fatigue damage. It is
therefore necessary to eliminate any pressure peak in order to properly operate the machine.

|_hNote: All quick-acting flow-rate regulations on the secondary circuit have to be carried out
upstream the exchanger rotor. For maintenance purposes, we strongly recommend adding a shut
off valve before the RHeX and/or a complete bypass circuit.

@Warning: To avoid pressure peaks and overpressures inside the rotor, no quick-shutting
valves are allowed downstream on the secondary circuit, except slow-moving valves specially
approved by POZZI LEOPOLDO S.r.l. for this use.

8.4.3 Rotary joints

On each side of the secondary circuit, a rotary joint and a flexible pipe are present. These parts must
be handled with care.

él Warning: Rotary joints contain fragile components and neither axial nor radial force must be
applied to them while operating.
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|_hNote: All units require flexible pipes to be connected to the rotary joints before the unit may
start operating. This is to safeguard the life of the RHeX itself.

Picture 23: Flex pipe correct installation.

In order to avoid damages to the rotating joints, we recommend that the connections of the
secondary circuit are installed according to the above picture, or in a similar manner, so that no
pushing or pulling force is exerted by bracket B on the rotary joint D.

I&Note: No device must be connected to the rotary joint D except for the flexible pipe C.

&Note: The two bends attached to the flexible pipe are part of the RHeX. Their removal will
void any warranty.

é' Warning: the flexible pipes should be operated in tension so their commissioning is
dependent on the rotation direction of the Exchanger (yellow arrows), which is fixed and well
indicated with an arrow on the protection carter of the motor. See correct mounting side in the
following pictures:

N/ N

Picture 24: motor side Picture 25: non-motor side
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8.4.4 Mechanical seals
Inside the tank, on both sides of the rotor, a mechanical seal

is installed.

Correct positioning and proper condition of the mechanical
seals must be verified before use as transport might have
shifted the rotor sideways, altering the seal pre-charge:
check that the clearance between the rotor flange and the
trough flange is as in this side picture.

AlWarning: Before starting the rotation of the rotor,

Clearance 60.5mm + 1mm you must ensure that the level of water inside the tank is
above the mechanical seals in order to avoid irreversible
damages on the mechanical seals surfaces.

Picture 26: Seal pre-charge clearance
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8.5 Electrical Connections

The following steps are required for proper and safe operation:

1. Connect the exchanger to the ground with the special grounding bolt indicated by the
specific label; a cable (yellow-green) with a section equal to or bigger than 25 mm? must be
used. The bolt is positioned on the foot nearest to the moto-reducer (see following picture).

Grounding
bolt

Picture 27: Grounding bolt.

2. Connect the electric power to the emergency push button box as shown in following picture.

Picture 28: Connection box

3. Verify that the axle rotates in the direction shown by the arrow on the belt protection carter
(next picture). If the direction is not correct, check the connections you made in the previous
step.

Picture 29: Position of the label indicating rotation direction.
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8.6 Start-up
Once connected to fluids networks and electrical power, the exchanger can be put to work either

in continuous or discontinuous mode.

8.6.1 Continuous mode
When the unit is connected to a continuous source of primary and secondary fluid, no extra
peculiar set up is required apart following instructions at point 8.4.

Picture 30: Continuous process

Flow-rates will be set by the continuous requirement of the process.

Warning: Motor rotation starts as soon as power is connected.

Warning: Do not apply power, thus starting rotation, without the primary fluid covering the
mechanical seals in order not to damage them.

8.6.2 Discontinuous mode
In some discontinuous installations it is possible that the primary fluid is fed to the RHeX from a tank
and, conversely, the secondary fluid is stocked downstream the exchanger in a tank.
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To maximize the thermal efficiency, continuous functioning is recommended, thus, having a
constant flow through the exchanger is a preferred situation.

Picture 31: Discontinuous process

Generally, in this type of installation, the start and stop of the two fluids are governed by the level
controls mounted on the buffer tanks according to the following pattern of operation:

e If the hot primary tank goes empty, the exchanger and the feeding pump stop.
e [f the preheated secondary tank goes full, the exchanger and the feeding pump stop.

It is therefore important, during initial set up of the plant, to regulate the flows as to reduce to
minimum the idle times of the plant.

J Warning: Although the RHeX is equipped with a soft-start inverter, to avoid possible damage
to its gear/transmission system, it is necessary to limit the number of on-off cycles per hour to a
maximum of 10 cycles.

In order to limit the number of start-stop cycles of the motor, avoid, for instance, connecting the
exchanger control device to level probes which can be affected by the “wave-effect” in the buffer
tanks.

Working of the plant is then completely automatic and it does not require any operator intervention.

Emergency stop of the exchanger rotation can always be achieved through the emergency button
shown in Picture 25.

Even when the motor is switched off, thermal exchange will still take place, if the machine itself is
not isolated (cut-off) from the primary and secondary circuits.

I& Note: When the motor is not operating, thermal exchange is considerably reduced and the
risk of surface fouling is higher.
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@ Warning: During operation hot primary fluid could flow out the overflow pipe if the relative
flow-rate is excessive.

J& Warning: When temperatures of the primary fluid inlet are > 60°C scorching risks must be
prevented by the erection of suitable barriers/fences or proper insulation of the exposed surfaces
to avoid accidental contacts with the tank.

A

JWarning: Stickers placed on protection elements remind you of the dangers of electrical shock
or moving parts and advise you to disconnect power supply before removing the protection
themselves. Should the stickers deteriorate over time, they must be replaced.

8.6.3 Tank baffles

For a thorough description of the baffles inserted in the tank, their purpose and possible geometry
modification to adapt the exchanger to the various environments, see under “Extraordinary
Maintenance” Chapter 10.6: Baffles
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9 Ordinary Maintenance

Your RHeX exchanger has been built to provide uninterrupted, continuous, service with only
minimal maintenance interventions.
Ordinary maintenance schedule will be limited to the operations of tank cleaning and lubrication.

9.1 Tank Cleaning

Before any cleaning operation on the exchanger, the operator must follow these instructions:

e Interrupt the power supply to the machine.

e Prevent the primary fluid (“hot” fluid) from entering the machine, using a by-pass circuit,
acting on a deviator or switching off the feeding pump.

e If access to the secondary fluid circuit is required, be sure to interrupt the flow on the
secondary circuit as well, by acting on the proper by-pass circuit, or switching off the feeding
pump.

e Place a sign indicating that the machine is being cleaned.

e Empty the tank.

Only after having followed all of the above instructions, it is possible to proceed further and remove
the protection lid (positioned on top of the trough as a safety device to the rotating parts) by
removing the fixing bolts.

9.2 External Cleaning of the Rotor

To remove fouling from the external surface of the rotor we suggest using high temperature,
high pressure washer.

éIWarning: We advise against using mechanical tools for this purpose, as they could damage
the polished surface of the rotor.

After having followed instruction at 9.1, proceed with opening the tank draining valve, thus
emptying the tank and then wash the rotor disk by disk.

As only a radial section of the exchanging surfaces will be subject to the high-pressure jet, the
rotor angular position will have to be fractionally moved in steps to access the whole surface.

&Warning: Do not put in continuous rotation the rotor when the tank is empty as this could
damage the mechanical seals.

For hard to remove fouling, especially to remove calcium-magnesium carbonate scaling, a
chemical washing may be required, by operating the rotor when the tank is filled with the

following solution:
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Descaling solution

16 parts of water (weight)

4 parts of citric acid (weight)

9 parts of phosphoric acid (weight)

1 ml per litre of wetting agent

anti-foam agent as required

Once again, how often to carry out this procedure depends on the chemical composition of
primary fluid and its sedimentation speed. When the exchanger is used with “soft” water
(hardness < 5°f) this procedure will never be needed.

9.3 Internal Cleaning of the Rotor

Since visual inspection of the internal parts of the rotor is not possible, fouling on the internal
part is only evident when the thermal efficiency decreases as indicated by keeping track of input
and output temperatures.

|_hNote: To prevent the build-up of fouling inside the rotor, we recommend using soft water
for the secondary fluid.

Should the operator suspect that the described internal scaling has occurred, he may clean the
internal part of the rotor using the same descaling solution indicated in section 9.2 by having it
circulating with an arrangement similar to the one shown in the following picture:

Picture 32: Descaling connections.
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A. Eventual descaling solution recovery.
B. Descaling equipment (tank + pump)
C. Water filling inlet (cold or better warm T<50°C)

9.4 Lubrication
9.4.1 Bearings Lubrication

The bearings contained in the side supports need ordinary lubrication.
This must be carried out every 2000 working hours by a pump acting on the lubrication devices
positioned on the supports, adding a minimum of 4cc. See following picture.

S

Picture 33: Support lubrication nipples.

Use grease with following characteristics:

e Specific gravity: 0,89 kg/dm?

e Drop point (Ubbelohde): > 230°C
e Ashes: 2,81%

e E.P.:7.000 kg/cm?

e Soap base: Lithium

e NLGI number: 2

Examples:

e ORVIM 77/ADS (original filling)
e AGIP GR MU EP

e SHELL SUPER GREASE R2

e MOBIL MOBILPLEX 47

e KLUBER CENTOPELX 2EP
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9.4.2 Gearbox Lubrication

The gearbox used in the RHeX drive system is a maintenance-free unit which does not require
relubrication for the life of the unit.

The units are delivered already filled with synthetic long-life oil: no servicing or refilling within the
average operation lifetime of 15,000 hours .

Periodically (every month) check the seal condition and possible evidence of lubricant leakages.
Eliminate by means of a vacuum cleaner any dust accumulation thicker than 5 mm.

If uninstalled or replaced during the life of the product, care has to be taken during re-installation:

e Check mounting stability so that the unit operates without vibrations or overloads.

e Care must be taken to ensure exact positioning and steadiness when handling the units not
to generate damages to normal operation of the unit.

e When hoisting, use relevant locations of the housing or eyebolts if provided, or foot or flange
holes.

e Never hoist on any moving part (input or output shafts).

e Clean carefully all the surfaces of shafts and flanges paying attention that the product used
for cleaning does not come in contact with sealing lips of oil seals to avoid any damage and
lubricant leakages.

e The unit may be connected for clockwise or counter-clockwise rotation.

e Stop immediately the unit when unexpected running or noise occurs: consider replacement.

e Bore tolerance F7 is recommended when fitting pulleys, pinions, couplings, etc. on the
output shaft.

e [tisalsorecommended not to fit or extract shaft and pulleys with mallets or hammer in order
not to damage internal parts, but rather to use the shaft-head threaded bore as reaction to
fitting or extraction.

e Belt drives: the force imposed on the shaft due to belt tension must not exceed the
maximum permissible radial force of the unit. In our case, the belt is a toothed one so a slight
tension is sufficient.

e If painting is needed, please carefully protect oil seals, coupling faces and shafts when re-
painting the units.

Picture 34: Gearbox exploded drawing.
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10 Extraordinary maintenance
In the following pages reference is made to spare part numbers as listed in our specific mini-site:

http://www.pozzienergy.it/

under the spares tag. This site provides visual recognition of each necessary spare part, together
with its current price and the possibility to create an e-commerce-like system to pre-order the
needed components autonomously.

Most of the parts are normally in stock and shipping within 24 hours is possible.

10.1 Rotating Joint care.

Picture 35: Rotating joint (part number 113997)

10.1.1 UN-INSTALLING
Even if the rotating joints are solid and stout, they must be handled with care. For proper
uninstalling we advise to proceed as follows:
e Open the flexible hose clamp to free the rotor hydraulic connection.
e Remove the drive belt.
e Unscrew the joint hub from the rotor shaft using a 60 mm wrench (the unit is tight,
you might have to help the operation with an initial hammer blow).
e Once the unit is removed, clamp the rear of the joint in a bench vice and unscrew the
flexible hose (picture 34-(0)).

10.1.2 INSTALLING

e Do not use solid pipe connections but only the supplied flexible pipe (replace if
necessary) following above instructions (picture 34-(2)).

e Install the rotary joint on the shaft with the interposition of a copper washer (picture
34-Q2)).

e Connect the flexible hose to the supply line by tightening the clamp.

e When using flexible hoses in a small space with sharp curves, always use rigid 90°
elbows to avoid undue stress.

e Make sure that the orientation of the elbow follows the rotation direction as in
(picture 34-(3)).
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e Check that the joint does not rotate eccentric or with excessive wobbling.
e Inspect periodically the joint to ensure the necessary maintenance and detect any
leakage.

Picture 36: Rotary joint care.

10.1.3 MAINTENANCE

Should any leakage become evident in the rotary joint, proceed immediately with the substitution
of the mechanical seal by ordering the spares kit, part number 114026; the kit includes the shaft,
bearing assembly and mechanical seal for the unit.

Substitution is quite straightforward (refer to Picture 33):

Once the unit is removed following instructions at 10.1.1, clamp the rear of the joint in a
bench vice and unscrew the flexible hose (Picture 34-(D).

Remove the Seeger ring holding the shaft in place (Picture 33).

Extract the shaft-bearing assembly.

Remove the stationary mechanical seal and the series of springs.

Clean thoroughly the inner chamber of the joint.

Mount the new stationary ring with its O-ring seal.

Position the new springs in the provided holes.

Push in place the new seal-bearing-shaft assembly adding a limited amount of lithium-based
grease.

Lock-in the new Seeger ring.

Re-install the unit following 10.1.2.

If, during maintenance check, one notices an abnormal wobbling of the brass part of the rotary unit,
together with an important leak, most probably a total failure of the support has to be taken into
consideration; in this case we suggest the replacement of the whole rotary joint, ordering part
number 113997.
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10.2 Motor and drive-side support assembly

Picture 37: The drive-side support assembly

Refer to Picture 35 in this section of the Manual.

10.2.1 UNINSTALLING
e Verify that you carried out the steps previously indicated, i.e., the motor is disconnected and
the tank is empty.
e Remove the protection guard carter.
e Remove the rotary joint following instructions at point 10.1.1.
e Loosen the screws that hold the gearbox as to be able to shift it in order to remove the
toothed belt.

élWarning: In the next steps, the rotor shaft will become free from its supporting structure, so
it is of foremost importance to hold in place the rotor while operating on the supports. This can be
done by putting a wood wedge underneath it or by mounting a fly-beam over the tank and latching
the rotor to it with a belt.

e Remove the pulley by unscrewing the grub screw on the back of the pulley.

pag. 43



e Remove the cover lid of the support by unscrewing the 4x13mm screws.

e Remove the spacer ring on the inside rim of the support.

e Partly unscrew the threaded ferrule blocking the conical fixing ring of the bearing; unscrew
it by 2-3mm.

e Gently push, by tapping it with a hammer, the conical fixing ring in order to free it from the
shaft.

e Unscrew the 4x22mm screws that hold the support to the tank and remove the support
together with the bearing sliding it on the shaft.

e Set the bearing-support assembly on the bench.

e Remove the flange supporting the mechanical seal, together with the stationary part of the
seal and the flange O-ring. Put it on the bench.

e Pull gently to remove the rotating part of the seal from the rotor shaft terminal sleeve.

e Inspect the shaft terminal sleeve for signs of wear & tear.

Picture 38: Moto-reducer side support section

10.2.2 RE-INSTALLING

LhNote: The two sides of the rotor mount different mechanical seals according to their rotation
direction. During installation double-check that you are replacing the mechanical seal with the
correct direction of rotation.

e |If the shaft terminal sleeve requires replacement, proceed as follows: remove the 6x17mm
screws and remove the sleeve. Replace the sleeve O-ring. Fit the new sleeve and tighten the
screws.
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Install the rotating part of the replacement mechanical seal on the sleeve. Help the operation
by lubricating the sleeve a little bit. Verify that the ring can move along the shaft.

On the bench, replace the stationary part of the mechanical seal and the flange O-ring.
Carefully fit this assembly to the shaft without pushing against the other side of the
mechanical seal.

On the bench, remove the old bearing and the seal from the support. Clean the support with
a solvent. Check that the drain hole is clean and burr-free. Replace the seal. Grease the new
bearing. Fit the adapter sleeve, the bearing, the washer and the threaded ring into the
support casing.

Gently fit the support assembly on the shaft sleeve (the drain hole must be on the lower
side).

Match the support flange with the groove on the support casing.

Push slowly the combined assembly against the rotating part of the seal until the flange
matches the wall of the tank.

Screw the 4x22mm screws holding the support to the tank.

Tighten the threaded ring of the locking sleeve until the bearing is locked on the shaft. Fold
down one tooth of the washer to block it.

&Warning: Only the moto-reducer side bearing needs to be locked in position as it works as an

axial thrust constrain. The locking position needs to respect the mechanical seal spring pre-load as
explained in 8.4.4 (Picture 23). The bearing on the non-reducer side needs to be left free to slide on
the shaft, to ensure expansion of the rotor.

Grease the support. Insert the spacer ring. Replace the seal on the cover and put it on again
with the 13 mm screws.

Re-position the pulley on the shaft and lock it.

Re-position the toothed belt and screw down the gear-box in order to tighten the belt. Check
the alignment between the pulley and the gearbox.

Re-position the rotary joint and fix it.

Re-position the motor guard.
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10.3 Non-drive-side support assembly.

Picture 39: The non-drive-side support assembly.

10.3.1 UN-INSTALLING & RE-INSTALLING
Refer to Picture 37 in this section of the Manual.

[}
Verify that you carried out the steps indicated, i.e., the motor is disconnected and the

[
tank empty.

Picture 40: Non-drive side section.

Proceed as with support motor side (10.2), but being careful to let the bearing free to
slide inside the support to follow rotor expansion caused by thermal action.
The threaded bush must be screwed without completely blocking the conical gear.

[ J
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e Between bearing and lid do not insert a spacer ring, but leave instead a space movement
of at least 5 mm.

10.4 Electrical maintenance

10.4.1 Emergency pushbutton.

On all RHeX exchangers an emergency button is provided.

Picture 41: Emergency pushbutton.

The emergency pushbutton disconnects power supply to the electric motor of the heat exchanger.
It may be pushed during emergency situations or during maintenance when, with other safety
precautions for operators, it is necessary to disconnect the electric apparatus from mains.

EMERGENCY DEVICE RESET

) @
_’
Push the emergency 1. Rotate the button clockwise
button to stop motor 2. Gently pull the button to reach the original
position

3. Push the reset button (there are two of
them for RHeX with two rotors)

10.4.2 Inverter control

All RHeX exchangers are delivered with inverter controls directly mounted on the moto-reducers.

The inverter setup is pre-programmed during shipment, it has fixed speed and starting and stopping

ramps.
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The pre-programmed settings are normally good for general usage of the exchanger. Special
programming parameters can be pre-set during production following customer specifications.

The rotational speed of the exchanger rotor is:

e Proportional to the efficiency of thermal exchange
e Proportional to the pressure losses

Therefore, the pre-set parameters are to be considered a carefully defined compromise, only in case
of abnormal operating conditions like:

e Very low flow-rates with respect to rated parameters
e Very high flow-rates with respect to rated parameters
e Particularly viscous primary fluids

It becomes necessary to re-parametrize the inverter.

Picture 43: The RHeX moto-inverter.

In case the Customer needs to change parameters following delivery, it is
possible to order the special programming pad (part number ALS1) complete
with accessories and programming Manual.

Picture 42: ALS1 prog-
pad
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power line in

Ground (equipotential to PE terminal)
motor power out

RS 485 terminator

RS485 plug

Digital out

Digital in

Analog ref

WX N ULWN R

Picture 44: Inverter board connections

10.5 Rotor maintenance

The RHeX rotor consists of several disks mounted on a shaft with the interposition of a gasket.
The components are kept in place with the help of two bolts, one at each end of the assembly.

Picture 45: The rotor assembly

@Warning: Should the need to dismantle the rotor arise, please note that this is a critical
operation which requires particular care and special tooling.

I_MNote: In case of maintenance we suggest changing all the inter-disk gaskets before re-

mounting. Complete sets of spare gaskets can be ordered on our www.pozzienergy.it site. DO NOT
USE standard gasketing material, but use only original spares. Failure to do so will void warranty.
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10.5.1 Dismantling

e Firmly latch the rotor for lifting using a belt strapped around its core in the middle section of
its length.

e Apply a slight vertical tension to the strap, sufficient to hold the rotor in place when
unlatched from its supporting structure.

Picture 46: Rotor end-cap section.

e Refer to above picture. Remove the rotor from the tank by first removing the (green) shaft
sleeves together with the (dark grey, yellow, pink) seal-bearing assembly at each side, as
previously mentioned, and carefully lifting it clear of the tank with its baffle structure.

e When packed, the rotor assembly is kept in tension by the elasticity of the several gaskets
interposed between each of its composing disks.

e Choose one of the two sides and start dismantling it by straightening the bent washer which
keeps the central fixing bolt firmly locked.

e After unscrewing the (gold) central bolt, the (red) disk assembly will follow the (grey) end-
cap which keeps the disks pressed together, for just a few centimetres.

e Once the elastic return of the gaskets has finished restoring their original shape, the end-cap
sleeve will be easily removed by unscrewing completely the central bolt.

e You can now slide each disk off the shaft.

10.5.2 Re-mounting

Remounting the rotor is a critical operation as the positioning of each gasket needs to be precise
while sliding the disks next to each other and the pressure needed to close the assembly at the end
of the operation can be substantial (2.5-3 tons).

The operation can theoretically be performed with the rotor shaft in a horizontal position, with the
help of a special glue, available on our www.pozzienergy.it site, but we strongly discourage to
proceed in this way.
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A much better and strongly recommended procedure is to procure the special mounting rig that can
be obtained from Pozzi for rent, or from its Service Network. This rig has been devised to allow the
re-mounting with the shaft in vertical position and to apply the necessary force for locking it.

Picture 47: The mounting rig acting on a 10-disk rotor.

e Start by fitting the vertical guides to the baseplate and by lowering the
scissor jacks to their lower position acting on one of the screws end-
hooks with the provided crank. The vertical guides are supplied in fast-
joining sections, their total length will have to be at least 200mm
higher than the total length of the rotor shaft.

e Mount the rotor shaft with only one of the end-caps securely bolted
on the lifting plate using the screws provided for the fixing of the shaft
sleeves.

e Place the shaft-elongating sleeve on the top of the shaft.

e Continue by sliding the first gasket onto the shaft, accurately
positioning it in the provided groove on the shaft end-cap.

e Slide the first disk in position.

e Then slide the second gasket in its groove.

e Continue until all the disks have been positioned along the shaft with
their inter-disk gasketing.
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e You will notice that the last disk stays on the shaft-elongating sleeve
and protrudes from the shaft-end by a measure proportional to the
number of fitted disks. This extra length corresponds to the pre-charge
of the gaskets and will have to be compressed before being able to fit
the top end-cap on the rotor.

e Place the last gasket in the top disk grove.

e Now position the pressing plate on the rig guides checking that the
central hole evenly rests on the toroidal section of the last disk.

e Fasten the chains to both sides of the pressing plate and to the base-
plate allowing minimum slack and equal number of chain links on both
sides.

e You can now crank-up the scissor-jacks compressing the disk-pack until
the top plane of the disk is flush with the top of the shaft.

e Now remove the elongation sleeve and replace it with the top end-cap
(watch for the correct positioning of the last gasket).

e The end-cap hub is fitted with a torque-pin which has to be properly
inserted into the provided hole in the shaft filleted retainer.

e Insert the bent washer and tighten the fixing bolt securing the end-cap
in place.

e Bend the washer to block the bolt rotation.

e You can now crank back the scissor-jacks releasing the pressure on the rotor until enough
slack is given to the chains for their removal.

e Remove the chains on both sides.

e Remove the pressing plate sliding it over the top of the guide bars.

e Secure the rotor to a lifting device and then remove the screws that fix it to the lower lifting
plate.

e You can now lift the rotor free of the rig (you can remove the guiding rods to facilitate the
operation).

élWarning: Be careful tilting the rotor to the horizontal position: DO NOT hinge the rotor on the
outer rim of the bottom disk, use the bottom end-cap as a hinge point.

Once the rotor is in horizontal position it is ready to be mounted back in the trough.
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10.6 Baffles

Picture 48: Baffle removal

The inside of the RHeX tank is fitted with baffles which are used to deflect the primary fluid in such
a way that it follows, as much as possible, the external geometrical shape of the rotor. This
arrangement assures the maximum thermal length to the exchanger.

Under certain conditions this continuous deflection of the primary fluid path might result in an
excessive pressure loss, inducing fluid bypass and overflow.

Conditions like excessive specific flow-rate, high primary fluid viscosity or specific weight, very high
TDS content might call for a modification of the primary fluid path geometry.

For this reason, RHeX is equipped with removable baffles. Different RHeX models might have “ex
works” different number of baffles, i.e., non-completely populated baffle slots.

Each baffle is inserted in a slot holder and can be removed by pulling it vertically.

Selected removal of baffles (1 set every 2 or 3 rows) in a staggered quincunx manner on the two
sides of the rotor might solve the problem.

As a general indication, the following applies:

e The higher the number of baffles inserted = better efficiency of exchange

e The higher the number of baffles inserted = higher pressure loss.

e The lower the number of baffles inserted = higher possible flow-rates accepted.
e The lower the number of baffles inserted = loss of efficiency
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11 Spare parts

To select and order spare parts refer to the following specially designed website:

http://www.pozzienergy.it

Picture 49: Landing page of the spares site

Browsing the site, you will be able to visually identify and select all necessary spares which are
grouped per exchanger model and function.

By adding the selected parts to the cart, the procedure will collect your data, organize them and
automatically transfer your tentative order to our customer service. At that point we will send you
a formal order confirmation that, once approved, will become your final purchase order.

Necessary spare parts should be readily available. Most spare parts are normally in our stock.

Picture 50: A typical spare part page
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12 Credits

The RHeX project has received funding by the European Union’s Horizon
2020 Research and Innovation Program under Grant Agreement n° 723930.

The European funding has allowed a deep computer-simulation engineering effort to the

development of RHeX, the next standard self-cleaning exchanger. The new design has been granted
an International Patent in 2013.

Accurate finite-elements analysis has allowed a dramatic improvement of the structural rigidity and
the pressure resistance of the disks, while the novel teardrop shape of the reinforcing dimples has
proven to enhance the dynamic flow pattern of the fluid in the exchanger.

Picture 51: Finite elements static analysis.

Particle-motion and thermal analysis have refined the exchanger physical details to improve heat
transfer while minimizing boundary layer conditions and increasing the dynamic shear stresses near
the surfaces in order to enhance the self-cleaning action of rotation.

Picture 52: Particle motion analysis.
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GRUPO MOTOBOMBA

Modelo : EL 50-160
“Motor ' 1450-0,75 kW

EBARA ESPANA BOMBAS, S.A. - Fluido :  Agua dulce, limpia, temperatura ambiente
Pol.La Estacién. C/Cormoranes,6 .,
Tel.916 923 630, Fax 916 910 818 - Tensién : 400V IlI+N, 50Hz
28320 Pinto(Madrid), ESPANA
http://www.ebara.es
Cliente: CTM - SR. JOAN FARNOS Pagina: 1 / 3
Oferta: Rev.: Fecha: 23/02/2018
Proyecto: ELINE 7,2@10 VARIADOR Responsable:
Comentario: EESE-JJ18020601
Pos. | Referencia | Ud. | Descripcion P.Unidad | P.V.Neto
10 2 | Bomba centrifuga inline sencilla de rotor seco EBARA modelo 1.613 3.226
EL 50-160 , ejecucion hierro fundido, con rodete en hierro fundido ;

cierre mecanico sencillo segiin DIN 24960 ( carbon/ceramica/NBR ) ;
accionada mediante motor eléctrico de 0,75 Kw, eficiencia IE2, trifasico,
1450 rpm, 220/400V , 50 Hz , TEFC, aislamiento clase ‘F’, forma
constructiva B5, proteccion IPS55.

Alimentacion variador: Tension trifasica 400 V.

Con variador de velocidad montado en la bomba

y transductor de presion diferencial, 4-20 mA,
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(0-0,6/1/1,6/2,5/4/6/10) bar

El aspecto de la bomba seria:
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Validez de la oferta: 1 mes.

Forma de pago: segun ley 15/2010. Puesta en marcha: no incluida.

Sujeto a nuestras condiciones generales de venta, salvo pacto en contra por escrito y firmado.
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Temperatura fluido -10°C/+120°C
Peso aproximado 45 Kg
Nivel sonoro 45 dB

Potencia motor selec. 0,75 kW

Cierre mecanico

Carbon/Ceramica/NBR
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L@W U P D4.7 LowUP installation and integration handbook for relevant environment 2 (industrial-upgrading solution)

Annex 2

The following documents represents all the engineering documentation requires for the integration
and operation of the heat recovery systems hosted in the WWTP of the Navigator Pulp factory
(Setubal):

- P&ID diagram;

- Electrical diagram;

- Skid drawing;

- Equipment manuals;

- Equipment datasheets.

LowUP Project — Low valued energy sources upgrading for buildings and industry uses. GA n°723930 2
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Declaration of conformity
Dichiarazione di conformita
Déclaration de conformité
Declaracion de conformidad
Konformitatserklarung

Noi/We/Nous/Nosotros/Wir: POZZI LEOPOLDO S.r.l.
Via Paganini, 14
1-20825 BARLASSINA (MB)

dichiariamo sotto nostra unica responsabilita, che il prodotto,
declare under our sole responsibility that the product,
déclarons sous notre seule responsabilité que le produit,
declaramos, bajo nuestra sola responsabilidad, que el producto,
erklaren, in alleiniger Verantwortung, dass dieses Produkt,

Scambiatore di calore rotante tipo:

Rotating heat exchanger type: RHeX xx
Echangeur de chaleur rotatif type:

Intercambiador de calor tipo: N° RH = xxxx N

Rotierender Warmetauscher Typ:

a cui si riferisce questa dichiarazione e conforme alle seguenti norme o documenti normativi

to which this declaration relates is in conformity with the following standards or other normative documents
auquel cette déclaration se réfere est conforme aux normes ou aux documents normatifs

al que esta declaracidn se refiere es conforme a las normas u otros documentos normativos

auf das sich diese Erklarung bezieht, mit den folgenden Normen oder Richtlinien ibereinstimmt

Direttiva/ Directive/ Richtlinie
2006/42 EEC -2014/35 EEC 2014/30 EEC
Norme armonizzate/ Harmonized Standards/ Harmonisierte Normen
EN ISO 12100/1 -EN 12100-2 -EN- I1SO 13849 -EN I1SO 14121

La sopra citata azienda conserva archiviata la seguente documentazione tecnica a Vostra disposizione:
The above-mentioned company keeps the following technical documentation on file for inspection:
L'entreprise surmentionnée a les documentations techniques suivantes a votre disposition:

La compaiiia arriba mencionada tiene la siguiente documentacion técnica a su disposicion:

Die obengenannte Firma hat folgende technische Dokumentationen zur Einsicht bereit:

Fascicolo tecnico della costruzione (parte A+ parte B)

Technical construction booklet (part A + part B)

Dossier technique de construction (partie A + partie B) n. CE 94001
Fasciculo tecnico de la construccidn (parte A + parte B)

Technische Lieferung vom Maschinenbau (Teil A + Teil B)

Barlassina, 2019 Flavio Convento POZZI LEOPOLDO S.r.l.
Senior Engineer Alberto Pozzi — President
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1 Take Over Certificate

Dear Customer,

This RHeX heat recovery unit has been conceived and built according to indications of EC LWA
89/336 CEE - 2006/42/ CEE and 93/68.

Therefore, in order to assess its conformity, an ID plate displaying the C€ mark is placed on the
machine (see section 4).

The machine, when used according to instructions given by POZZI LEOPOLDO S.r.l., is not dangerous
for the operator.

Before installing the machine, we recommend that you carefully read this User Manual and abide
by the therein indicated procedures to guarantee operational safety and no risk of serious
damage.

Furthermore, you must follow these guidelines:

In order to install and put the machine to work, workers using this Manual must have a good
knowledge of the machine and of all its components.

The machine must be installed in an easy-to-reach place with wide lateral clearance required
for operation and maintenance.

The installation site must be well-lit and properly ventilated.

The machine is provided with an identification plate and without such plate the machine
may not be operated.

The machine cannot be used outside its project characteristics without specific written
authorisation issued by the producer.

The operation of the machine must be supervised by trained operators who must be able to
perform the correct proceedings; the operators must be aware of the possible risks involved
in running the unit.

This User Manual remains property of POZZI LEOPOLDO S.r.l. with all rights reserved.
This Manual is intended only for the user of the machine; no other use is authorised.
Reproduction in any form of any part of this Manual is forbidden.

Laws and regulations for workers safety which are effective in the country of final installation
of the machine have to be abided; as for Italy, especially the articles contained in D.P.R. 27-
04-55 n.547 and D.L. 19-09-94 n.626 and following revisions.
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2 General Safety Rules

e Ensure that all power sources are turned off when the machine is not in use. This includes
electrical power. Understand the shutdown procedure and use it before inspecting,
maintaining, servicing or cleaning the equipment to help prevent anyone from accidentally
turning on power to the machine.

e Read the manual for any special operational instructions for each piece of equipment. The
technical manual is typically included on a USB flash drive, or as a hard copy if requested.

e Know how the equipment functions and understand the operating processes.

e Know how to shut down the equipment. Stop buttons, emergency stop buttons or cables are
located at various locations on the machinery. Activating these stop mechanisms will shut
down specific equipment. Know where these stops are located and the equipment they shut
down before operating the machinery.

e Understand the equipment safety labels and heed them.

e Wear the appropriate personal protective equipment for the job to be performed (e.g., eye
protection, gloves, safety shoes, hard hat). Ensure that nothing you are wearing may get
caught in the machine mechanisms.

e When working on or around all equipment, avoid wearing loose clothing, jewellery,
unrestrained long hair, or any loose ties, belts, scarves or articles that may be caught in
moving parts. Keep all extremities away from moving parts. Entanglement can cause death
or severe injury.

e For new equipment, check plant voltage with the voltage specified on the machine plate.
Electrical specifications for your machine are printed on the machine serial number tag. A
properly grounded electrical receptacle is required for safe operation regardless of voltage
requirements.

e Treat this equipment with the respect its power and speed demand. Use it only for its
intended purpose.

e Keep the operating zone free of obstacles that could cause a person to trip or fall toward an
operating machine. Keep fingers, hands or any part of the body out of the machine and away
from moving parts when the machine is operating.

e Any machine with moving parts and/or electrical components can be potentially dangerous
no matter how many safety features it contains. Stay alert and think clearly while operating
or servicing the equipment. Be aware of operations and personnel in your surroundings.

e Do not perform maintenance on machinery if you are fatigued, emotionally distressed or
under the influence of drugs or alcohol.

e Know where the FIRST AID SAFETY STATION is located.

e Know where FIRE EXTINGUISHING EQUIPMENT is located.

e “Horseplay” around machinery at any time is dangerous and unacceptable.

e Never sit or stand on the machine or on anything that might cause you to fall against the
machine.

e Rotating and moving parts are dangerous. Keep clear of the operating area. Never put any
foreign object into the operating area.

e Use proper lifting and transporting devices for heavy equipment. Some types of equipment
can be extremely heavy. An appropriate lifting device should be used.

pag. 11



3 Delivery Inspection

Picture 1: Case inspection.

Upon receiving the machine, it is necessary to check that:

e The wooden case or cardboard box is complete and undamaged;

e The delivery data (delivery address, number of packages, purchase number) referring to
transport documents are correct.

e Damage to fragile components must be verified and claimed within 5 days from delivery.

In case of damages or missing parts please inform immediately the forwarding agent, POZZI
LEOPOLDO S.r.l. or its agent.

4 Machine Identification
The machine and its details are identified by a serial number shown on a plate on the machine and
on page 2 of this Manual.

|_bNote: you have to mention this serial identification number to POZZI LEOPOLDO S.r.l. for all
maintenance requests and whenever instructed to do so.

Picture 2: Facsimile of ID plate
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5 Warranty

Your heat recovery unit has been tested and inspected as follows:

e Size check of each part.

e All seals on the surfaces of the rotating axle are tested for absence of leakages with an inner
pressure of 7 bar.

e Double-check of concentricity and perpendicularity of all assembled pieces with regard to
the rotation axis.

In all cases the machine is covered by the following warranty conditions:

1. All POZZI LEOPOLDO S.r.l. products are covered by warranty for twelve months as of delivery
date.

2. POZZI LEOPOLDO S.r.l. will solve any anomaly assessed by its technicians, when due to defects
in materials or workmanship that can arise within the time limits indicated in the above point 1.

3. For each identified defect the buyer must give written notice to POZZI LEOPOLDO S.r.l. within
eight (8) days from discovery.

4. Alltransport costs and insurance fees related to defective parts and/or repaired parts, or of parts
delivered as substitution, included customs duties, must be paid by the customer.

5. The repair or the substitution of defective parts is a complete satisfaction of warranty duties.

6. The warranty does not include any direct and/or indirect damage caused by the machine to the
installation where it is mounted.

7. This warranty does not include POZZI LEOPOLDO S.r.l. technicians’ manpower, if requested, and
any material subject to normal wear and tear.

This warranty does not include those parts that become damaged because of customer’s
inaccuracy or incorrect use, wrong maintenance and/or damages occurred by transport or any
other cause which cannot be referred to material or production defects.

The warranty excludes all cases arising from an incorrect use, wrong application, use with fluids not
compatible with the declared material of construction and/or from failure to comply with the rules
contained in this Manual.

Warranty claim procedure

All parts subject to a warranty claim shall be sent back to the manufacturer in order to obtain a
replacement or a repair, following indications in point 4.

POZZI LEOPOLDO S.r.l. will repair or ship a replacement part under “tentative sale” conditions.

Upon receipt of the damaged part, POZZI LEOPOLDO S.r.I. will issue an analysis report stating
whether the part has to be considered either a free replacement under warranty or the sale of a
spare part, in which case a bill will be issued to the customer.

POZZI LEOPOLDO S.r.l.
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6 Machine Description and Working Principle

6.1 How itis made

Picture 3: Design of the RHeX.

The RHeX enhanced rotating heat recovery unit is a recent development of the original RCR design;
its main purpose as an exchanger is to be able to treat a very polluted stream of effluents minimising
the effects of fouling and clogging, which standard heat exchangers are normally subject to.

The patented technology which lies behind RHeX design is based on the idea that the whole of the
exchanging surface is constantly kept in rotation and its movement induces a centrifugal action
which helps keeping the exchanger clean.
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In addition to its anti—fouling action, the shape of the rotating discs, which are the actual exchanging
surface of the machine, allows for a positive pushing action exerted on the primary fluid towards
the outlet port of the exchanger. This, obviously, reduces the pressure loss on this circuit.

Picture 4: The lenticular disk of RHeX. Picture 4a: The slid-on design of the RHeX rotor

Furthermore, each of the discs composing the rotor is no longer welded to the next one, whereas
in the new RHeX design each disk is simply mounted on a central shaft with interposition of a gasket,
allowing substitution in case of damage.

The heat recovery unit consists of:

Q

is mounted on the machine.

One or more ROTATING HEAT EXCHANGING ELEMENT made of AISI 316L stainless steel. The
whole ROTOR is electrochemically mirror-polished. The rotation provides for the self-
cleaning action of the surfaces.

One EXTERNAL TANK with protection lid; this and all other parts in contact with the operating
fluids are made of AISI 316L stainless steel. The tank has connections for discharge water
outlet and inlet, overflow pipe and tank emptying valve.

Two or more sealing groups and support assemblies to allow the rotation of the rotor
ROTATING JOINTS for fresh water inlet and outlet connected to the rotor.

One SAFETY VALVE on the fresh water circuit.

One MOTOR GROUP consisting of one or two moto-reducers with pulleys and toothed belts.
One INVERTER to allow for the pre-setting of rotational speed of the machine and of the
start — stop ramps.

Note: No start/stop motor device is included in the machine. Only an emergency pushbutton

él Warning: The machine will operate as soon as you connect it to electrical power (provided

that the emergency pushbutton has been reset).
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6.2 Working principle

The exchanger is basically made to treat two streams of counter current fluids; in this Manual we
will refer to them as follows:

e A primary fluid, flowing outside the rotor of the exchanger (inside the trough of the
exchanger). This fluid will be subject to a very low-pressure loss. In fact, gravity will be the
sole force used to push this fluid through the exchanger. This fluid can be highly polluted
even with mechanical impurities.

e A secondary fluid, flowing inside the rotor, counter current to the primary one. This fluid
must be free from mechanical impurities which might remain trapped in the rotor due to the
separating effect of the centrifugal force generated during rotation. Pressure loss in this case
will be dependent on RHeX model, flow-rate and rotational speed.

6.2.1 When RHeX is used as a cooling device

The hot discharge water (primary fluid) which can be contaminated with both chemical and physical
pollutants, coming from tanks or directly from discharges of continuous machines, is introduced (as
much as possible with a constant flow-rate) in the RHeX tank, through flanged connections.

The flow of discharge waters runs through the tank using gravity only (the height difference between
inlet and outlet) and it is flown around the rotor by means of especially shaped deflectors.

The fresh clean water (secondary fluid), coming from the hydraulic network at a max. pressure of
4.5 bar, is fed inside the rotor through the flexible manifold and the rotating joints. The rotor is
made of many shell-shaped elements, inside which a canalisation is created so that water circulates
in a perfect counter-current flow running against the discharge water.

The rotor is activated by an inverter-controlled moto-reducer; the speed of the elements inside the
water causes a turbulent movement which increases the thermal exchange efficiency and avoids
the physical pollutants deposit on the exchanger walls.

The clean water, after having run across the rotor, exits from the opposite rotating joint as heated
water.

The discharge water, on the contrary, has been cooled off since it has transferred its thermal content
to the fresh water. The two circuits have fully opposite, counter-current directions, so to optimize
the thermal exchange.
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6.2.2 When used as a heating device

The unit can also be used as a heating device, making sure that the clean heating medium flows
inside the rotor while the contaminated fluid flows inside the tank.

Heating medium can be water or other fluid with no solid content and with a maximum temperature
of 98°C.

Under special circumstances low-pressure steam or overheated water can be used as a heating
medium considering that, in this case, the maximum allowed pressure is 0.5 bar.

Secondary
fluid inlet Secondary Secondary
fluid rotor fluid outlet

primary
fluid inlet
Primary

fluid tank

primary

fluid outlet Picture 5: RHeX main components.

7 Dimensions and ratings

7.1 Dimensions

7.1.1 Dimensions of single-rotor units

The rotating heat exchanger comes in several models depending on the required heat exchanging
surface and the ability to cope with transients on the primary circuit.

Apart from size, connections and motors of double-rotor units, all RHeX units share the same
constructive details and hydraulic circuits.
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Picture 6: Single rotor RHeX models

The following table reports the dimensional characteristics of each single-rotor model:

TYPE A mm B mm C mm D mm code # rotors
RHeX 20 1683 2066 2485 735 120868 1
RHeX 20+H 1683 2066 2485 885 120868H 1
RHeX 30 2288 2671 3090 735 120871 1
RHeX 30+H 2288 2671 3090 885 120871H 1
RHeX 2+ 2096 2305 2889 735 120968 1
RHeX 3+ 2892 3101 3680 735 120971 1

Table 1: RHeX dimensions.

A customised execution, available only on request, provides the RHeX units with an extra high tank.
This option can be ordered as RHeX-xx+H; in this case the trough height is increased by 150 mm.

This special design allows the RHeX to cope with high transients on the primary flow by by-passing
a portion of the primary flow-rate above the rotor.
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7.1.2 Dimensions of double-rotor units
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Picture 7: Double-rotor RHeX models

The following table reports the dimensional characteristics of each double-rotor model:

TYPE A mm B mm C mm D mm code # rotors
RHeX 40 1683 2043 2485 735 120872 2
RHeX 40+H 1683 2043 2485 885 120872H 2
RHeX 50 2013 2373 2815 735 120873 2
RHeX 50+H 2013 2373 2815 885 120873H 2
RHeX 60 2288 2648 3090 735 120874 2
RHeX 60+H 2288 2648 3090 885 120874H 2
RHeX 4+ 2096 2305 2889 735 120972 2
RHeX 5+ 2528 2737 3410 735 120973 2
RHeX 6+ 2892 3101 3680 735 120974 2

Table 2: RHeX dimensions.

Also in the case of double-rotor models, a customised execution, available only on request, provides
the RHeX units with an extra high tank.

This option can be ordered as RHeX-xx+H, in which case the trough height is increased by 150 mm.

This special design allows the RHeX to cope with high transients on the primary flow by by-passing
a portion of the primary flow-rate above the rotor.
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7.2  Weights

Shipping weights of each RHeX model are as follows:

Packing
NET weight GROSS weight type code # rotors
RHeX 20 580 kg 670 kg case 120868 1
RHeX 30 761 kg 857 kg case 120871 1
RHeX 40 1210 kg 1450 kg Lelle 120872 2
RHeX 50 1366 kg 1621 kg cage 120873 2
RHeX 60 1521 kg 1786 kg cage 120874 2
RHeX 2+ 656 kg 746 kg case 120968 1
RHeX 3+ 878 kg 974 kg case 120971 1
RHeX 4+ 1342 kg 1582 kg cage 120972 2
RHeX 5+ 1534 kg 1789 kg Lelle 120973 2
RHeX 6+ 1726 kg 1991 kg cage 120974 2

Table 3: RHeX weight.

7.3 Hydraulic Ratings: Flow-rate ratings

7.3.1 Primary fluid flow-rate

For each RHeX model a max suggested flow-rate is set; this flow-rate is a safe estimate of a flow
which does not result in overflowing (with +H models the flow exceeding this data will not go to
overflow but will be internally bypassed).

The higher the flow-rate, the higher is the level of fluid towards the primary fluid inlet, finally
resulting in overpassing the level of the overflow port.

TYPE suggesged X disks surfazce code  #rotors
m3/h m

RHeX 20 9,6 24 13,2 120868 1
RHeX 30 14,4 35 19,25 120871 1
RHeX 40 19,2 48 26,4 120872 2
RHeX 50 24 60 33 120873 2
RHeX 60 28,8 70 38,5 120874 2
RHeX 2+ 12 31 17,05 120968 1
RHeX 3+ 17 46 25,3 120971 1
RHeX 4+ 22 62 34,1 120972 2
RHeX 5+ 28 78 42,9 120973 2
RHeX 6+ 32 92 50,6 120974 2

Table 4: RHeX models characteristics.

1 Action on the removal of baffles or different settings for speed of rotation might be necessary.
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|_mNote: Flow-rates, in applications involving continuously fed machines, are generally

considered equal to both circuits (primary and secondary); it is, however, possible to choose
different flow-rates (included between 0 e Qmax) for the two circuits: the choice must be done so to
optimize the thermal recovery, by preferring, according to user needs, the maximisation of either
the exit temperature or that of the flow-rate of the “cold” secondary fluid.

7.3.2  Secondary fluid flow-rate

The secondary fluid flow is passing in a pressurized circuit; the maximum allowable flow-rate is,
therefore, determined by the sum of the pressure losses generated against the maximum allowable
pressure in the rotor as follows:

Pressure needed at delivery point + pressure loss in the exchanger rotor (see Ch. 7.4.2) < 4.5 bar

7.4 Hydraulic Ratings: Pressure Loss

7.4.1 Primary circuit pressure loss

The primary circuit is gravity fed; the maximum pressure loss is, therefore, determined by the
physical height difference between input and output ports (60mm of H,O column) and the filling
coefficient of in and out pipes. Refer to chapter 7.3.1 for suggested maximum flow-rate.
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Picture 8: The weir & level device

It has to be noted that the RHeX models have an
outlet level-control device which can control the
filling level in the tank.

The use of this device is double:

e By lifting the weir blade insert, the overall level
in the tank will rise; this is useful when a large unit
is used with a rather low flow-rate, thus allowing a
better coverage of the rotor disks by the primary
fluid.

e Furthermore, the weir blade insert has a series
of marks on its right side: these marks give an
indication of the primary fluid flow-rate as one
reads the plume level passing over the weir blade in
the slot.

The flow-rate can be determined as follows:

Picture 9: The weir math.

NOTE: The reading is obviously intended only as an indication and is not a precise measurement,
but can be very useful during set-up of the exchanger.

In practice the flow-rate is proportional to the plume height (h) which can be read on the weir scale.
A rough estimate of the flow-rate can be read from the following graphs:

FOR SINGLE-ROTOR EXCHANGERS:

flow-rate

500,0
400,0
300,0
200,0
100,0

0,0

Flow-rate |/min Vs. plume height
single-rotor exchangers

e— Q. |/min

10 20 30 40 50 60 70 80 90 100
plume height (mm)

Picture 10: Flow-rate measure (single rotor)
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FOR DOUBLE-ROTOR EXCHANGERS:

Flow-rate |/min Vs. plume height
double-rotor exchangers

800,0
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Picture 11: Flow-rate measure (double rotor)

7.4.2 Secondary circuit pressure loss

The rated working pressure of the RHeX rotor is 4.5 bar.

The pressure loss developed in the circuit is dependent on the flow-rate and the rotational speed of
the rotor (moto-inverter shipped with 50Hz pre-set frequency), according to the following graph:

RHeX pressure loss @ 50Hz

3
RHeX 15
RHeX 20
©
o RHeX 30
a
2 RHeX 2+
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t
3 == «=RHeX 40
7]
()]
S
o
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== «=RHeX 60

== =x=:RHeX 4+

<+«-<RHeX 5+
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. eeeessRHeX 6+
flow-rate |/min

Picture 12: Secondary circuit pressure loss (all models)
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@ Warning:

Even transient pressure peaks will damage the rotor.

Care has to be taken that no hammering effect on the rotor arises due to the hydraulic design of the
downhill circuit.

When a pipe is suddenly closed at the outlet (downstream), the mass of water before the closure is
still moving, thereby building up high pressure and a resulting shock wave. In industrial plumbing
this is normally experienced as a loud banging resembling a hammering noise. Water hammer can
cause RHeX rotors to break if the pressure is high enough.

Suddenly closing valves mounted downstream the rotor can produce shock waves with pressure
spikes exceeding 20 bars. Air traps or special dampers are sometimes added to RHeX systems to
absorb the potentially damaging forces caused by the moving water.

POZZI LEOPOLDO markets specially modified dampers to avoid this effect, see our spares site:

http://www.pozzienergy.it/rcr-eop-20-60/piping-43/

With no downstream valve, or only slow-moving valves mounted in the circuit after the exchanger
and with line pressure not exceeding 4.5 bars, no particular care needs to be exerted.

If shut-off valves are to be mounted, the suggested final configuration should be as follows:

Picture 13: Exchanger with buffers
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8 Fitting and commissioning of the unit

8.1 Transport and Storage

éIWarning: Before transportation and long-term storage, the internal rotor may have to be

blocked to avoid damage to the seals. RHeX units are shipped either with a palleted cardboard box

packing or in a wooden cage (special request).

Units without a customised wooden cage cannot be stacked one on top of the other. Note that the
standard cardboard box supported by a wooden pallet cannot be stacked.

rotating joints and moto-reducer parts.

AIWarning: When the unit is not packed, extreme caution should be paid to the protruding

If stacking is requested, you have to order special wood-case shipping: units enclosed in a proper
wooden Pozzi Leopoldo-supplied cage can be stacked on top of each other up to a maximum of

three layers.

NO
STACKING

RCR

RCR

RCR

T

UPTO
THREE
WOODEN
CASES

Picture 14: Stacking options.
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8.2 Handling

AIWarning: The machine does not have any handle, hook or protrusion intended for handling
or lifting.

The machine must always be handled (and especially lifted) using belts positioned on the bottom of
the tank, so that they do not affect rotating and power groups when tensioned, as shown in the
following picture:

PARTS TO BE HANDLED CAREFULLY & PARTS TO BE HANDLED CAREFULLY

Picture 15: Handling of the unpacked unit.

If the unit is delivered in a wooden or cardboard case, this can be handled with belts fixed at the
two ends or by a fork-lift as shown in the following picture:

OL_foL

Picture 16: Handling the packaged unit with a forklift.

-
,
)
/
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8.3 Site Requirements

The area where the RHeX is installed has to fulfil few requirements:

Once running, machine surfaces can become very hot, therefore it is mandatory that proper
protecting fences or paddings are available to avoid accidental contact with surfaces and to prevent
operators from eventual scorching.

However, such protections must allow for maintenance and/or temporary cleaning of the unit, so
the following minimum side clearances are required: 0.5m on the short sides, free access to the side
where the identification plate is installed, and 0.1m on the opposite side.

400

N

600

/

A/////////v Qfoﬁa

Q
0o 2O
Picture 17: RHeX clearances, ID plate must be visible.

During the installation it is possible to foresee a slight inclination (20-30 mm) towards the primary
fluid outlet (i.e., to the side of the moto-reducer). This is to allow for complete drainage of the
trough.

|_mNote: The machine is not adequate for outdoor installation. If proper protection for moto-
reducer and electrical connection is provided, an outside installation is possible.

Warning: If installed outside, be careful not to expose the unit at temperatures lower than
2°C as icing might damage the unit.

8.4 Connections to fluid networks

The connection to the networks of fluids must be made in order to guarantee that the “HOT” side
of the primary fluid stays far from the moto-reducer. The two fluids circulate in a counter current
stream, opposite to each other. This means that the secondary fluid (“cold” fluid) comes into the
unit from the moto-reducer side and the primary fluid (“hot” fluid) comes into the tank from the
opposite side, as shown in the following picture.
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Secondary
fluid outlet

Secondary
fluid inlet

primary
fluid inlet

primary

fluid outlet Picture 18: RHeX inlets / outlets.

The following table gives the connection specifications for each RHeX type.

TYPE secondary in secondaryout primaryin primary out
RHeX 20 @2" gas @2" gas DN125 DN125
RHeX 30 @2" gas @2" gas DN125 DN125
RHeX 40 2 x @2" gas 2 x @2" gas DN175 DN175
RHeX 50 | 2 x@2" gas 2 x @2" gas DN175 DN175
RHeX 60 2 x 2" gas 2 x @2" gas DN175 DN175
RHeX 2+ @2" gas @2" gas DN125 DN125
RHeX 3+ @2" gas @2" gas DN125 DN125
RHeX 4+ 2 x @2" gas 2x @2" gas DN175 DN175
RHeX 5+ 2 x @2" gas 2 x @2" gas DN175 DN175
RHeX 6+ | 2x@2" gas 2 x §2" gas DN175 DN175

Table 5: Connection table.

8.4.1 Primary Fluid Connections

The primary fluid generally consists of fluid coming out of a continuous process that could be
operating while the heat exchanger needs special cleaning or maintenance. Therefore, we
recommend that a by-pass circuit is created to allow exclusion of the RCR while permitting plant

operation.
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Safety valve

outlet
Tank drain Overflow |@—
valve port
Picture 19: RHeX motor side. Picture 20: RHeX non-motor side.

When the heat exchanger is off-line, its tank can be emptied using the valve (reference in Picture
above).

An overflow device (reference in Picture above) is installed into the heat exchanger tank and it is
provided for connection to a discharge pit, should overflow conditions arise.

8.4.2 Secondary Fluid Connections

The secondary circuit connects the heat exchanging element (the rotor) to the clean fluid network.

In order to avoid deposits or sedimentations caused by hardness, we suggest that this fluid should
be softened and filtered (in case of water).

To protect the rotor from too high an internal pressure, a safety valve is installed on the water inlet
of the rotor side.

&Note: The safety valve is factory regulated to 4.5 bar and may not be tampered with.

The safety overpressure valve is delivered with the unit (see above picture). If it must be connected
to the drain, it should be allowed, in any case, to move freely. Our suggestion is to let it drain to a

funnel.
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Safety
valve

Rotating
joint

Picture 22: Safety valve and rotary joint.

éIWarning: In some setups, very quick transient pressure variations may happen. In these cases,
the response of the provided safety valve is not fast enough and the machine rotor could fail
because of pressure exceeding busting pressure (> 30bar) or long-term fatigue damage. It is
therefore necessary to eliminate any pressure peak in order to properly operate the machine.

|_hNote: All quick-acting flow-rate regulations on the secondary circuit have to be carried out
upstream the exchanger rotor. For maintenance purposes, we strongly recommend adding a shut
off valve before the RHeX and/or a complete bypass circuit.

@Warning: To avoid pressure peaks and overpressures inside the rotor, no quick-shutting
valves are allowed downstream on the secondary circuit, except slow-moving valves specially
approved by POZZI LEOPOLDO S.r.l. for this use.

8.4.3 Rotary joints

On each side of the secondary circuit, a rotary joint and a flexible pipe are present. These parts must
be handled with care.

él Warning: Rotary joints contain fragile components and neither axial nor radial force must be
applied to them while operating.
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|_hNote: All units require flexible pipes to be connected to the rotary joints before the unit may
start operating. This is to safeguard the life of the RHeX itself.

Picture 23: Flex pipe correct installation.

In order to avoid damages to the rotating joints, we recommend that the connections of the
secondary circuit are installed according to the above picture, or in a similar manner, so that no
pushing or pulling force is exerted by bracket B on the rotary joint D.

I&Note: No device must be connected to the rotary joint D except for the flexible pipe C.

&Note: The two bends attached to the flexible pipe are part of the RHeX. Their removal will
void any warranty.

é' Warning: the flexible pipes should be operated in tension so their commissioning is
dependent on the rotation direction of the Exchanger (yellow arrows), which is fixed and well
indicated with an arrow on the protection carter of the motor. See correct mounting side in the
following pictures:

N/ N

Picture 24: motor side Picture 25: non-motor side
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8.4.4 Mechanical seals
Inside the tank, on both sides of the rotor, a mechanical seal

is installed.

Correct positioning and proper condition of the mechanical
seals must be verified before use as transport might have
shifted the rotor sideways, altering the seal pre-charge:
check that the clearance between the rotor flange and the
trough flange is as in this side picture.

AlWarning: Before starting the rotation of the rotor,

Clearance 60.5mm + 1mm you must ensure that the level of water inside the tank is
above the mechanical seals in order to avoid irreversible
damages on the mechanical seals surfaces.

Picture 26: Seal pre-charge clearance
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8.5 Electrical Connections

The following steps are required for proper and safe operation:

1. Connect the exchanger to the ground with the special grounding bolt indicated by the
specific label; a cable (yellow-green) with a section equal to or bigger than 25 mm? must be
used. The bolt is positioned on the foot nearest to the moto-reducer (see following picture).

Grounding
bolt

Picture 27: Grounding bolt.

2. Connect the electric power to the emergency push button box as shown in following picture.

Picture 28: Connection box

3. Verify that the axle rotates in the direction shown by the arrow on the belt protection carter
(next picture). If the direction is not correct, check the connections you made in the previous
step.

Picture 29: Position of the label indicating rotation direction.
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8.6 Start-up
Once connected to fluids networks and electrical power, the exchanger can be put to work either

in continuous or discontinuous mode.

8.6.1 Continuous mode
When the unit is connected to a continuous source of primary and secondary fluid, no extra
peculiar set up is required apart following instructions at point 8.4.

Picture 30: Continuous process

Flow-rates will be set by the continuous requirement of the process.

Warning: Motor rotation starts as soon as power is connected.

Warning: Do not apply power, thus starting rotation, without the primary fluid covering the
mechanical seals in order not to damage them.

8.6.2 Discontinuous mode
In some discontinuous installations it is possible that the primary fluid is fed to the RHeX from a tank
and, conversely, the secondary fluid is stocked downstream the exchanger in a tank.
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To maximize the thermal efficiency, continuous functioning is recommended, thus, having a
constant flow through the exchanger is a preferred situation.

Picture 31: Discontinuous process

Generally, in this type of installation, the start and stop of the two fluids are governed by the level
controls mounted on the buffer tanks according to the following pattern of operation:

e If the hot primary tank goes empty, the exchanger and the feeding pump stop.
e [f the preheated secondary tank goes full, the exchanger and the feeding pump stop.

It is therefore important, during initial set up of the plant, to regulate the flows as to reduce to
minimum the idle times of the plant.

J Warning: Although the RHeX is equipped with a soft-start inverter, to avoid possible damage
to its gear/transmission system, it is necessary to limit the number of on-off cycles per hour to a
maximum of 10 cycles.

In order to limit the number of start-stop cycles of the motor, avoid, for instance, connecting the
exchanger control device to level probes which can be affected by the “wave-effect” in the buffer
tanks.

Working of the plant is then completely automatic and it does not require any operator intervention.

Emergency stop of the exchanger rotation can always be achieved through the emergency button
shown in Picture 25.

Even when the motor is switched off, thermal exchange will still take place, if the machine itself is
not isolated (cut-off) from the primary and secondary circuits.

I& Note: When the motor is not operating, thermal exchange is considerably reduced and the
risk of surface fouling is higher.
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@ Warning: During operation hot primary fluid could flow out the overflow pipe if the relative
flow-rate is excessive.

J& Warning: When temperatures of the primary fluid inlet are > 60°C scorching risks must be
prevented by the erection of suitable barriers/fences or proper insulation of the exposed surfaces
to avoid accidental contacts with the tank.

A

JWarning: Stickers placed on protection elements remind you of the dangers of electrical shock
or moving parts and advise you to disconnect power supply before removing the protection
themselves. Should the stickers deteriorate over time, they must be replaced.

8.6.3 Tank baffles

For a thorough description of the baffles inserted in the tank, their purpose and possible geometry
modification to adapt the exchanger to the various environments, see under “Extraordinary
Maintenance” Chapter 10.6: Baffles
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9 Ordinary Maintenance

Your RHeX exchanger has been built to provide uninterrupted, continuous, service with only
minimal maintenance interventions.
Ordinary maintenance schedule will be limited to the operations of tank cleaning and lubrication.

9.1 Tank Cleaning

Before any cleaning operation on the exchanger, the operator must follow these instructions:

e Interrupt the power supply to the machine.

e Prevent the primary fluid (“hot” fluid) from entering the machine, using a by-pass circuit,
acting on a deviator or switching off the feeding pump.

e If access to the secondary fluid circuit is required, be sure to interrupt the flow on the
secondary circuit as well, by acting on the proper by-pass circuit, or switching off the feeding
pump.

e Place a sign indicating that the machine is being cleaned.

e Empty the tank.

Only after having followed all of the above instructions, it is possible to proceed further and remove
the protection lid (positioned on top of the trough as a safety device to the rotating parts) by
removing the fixing bolts.

9.2 External Cleaning of the Rotor

To remove fouling from the external surface of the rotor we suggest using high temperature,
high pressure washer.

éIWarning: We advise against using mechanical tools for this purpose, as they could damage
the polished surface of the rotor.

After having followed instruction at 9.1, proceed with opening the tank draining valve, thus
emptying the tank and then wash the rotor disk by disk.

As only a radial section of the exchanging surfaces will be subject to the high-pressure jet, the
rotor angular position will have to be fractionally moved in steps to access the whole surface.

&Warning: Do not put in continuous rotation the rotor when the tank is empty as this could
damage the mechanical seals.

For hard to remove fouling, especially to remove calcium-magnesium carbonate scaling, a
chemical washing may be required, by operating the rotor when the tank is filled with the

following solution:
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Descaling solution

16 parts of water (weight)

4 parts of citric acid (weight)

9 parts of phosphoric acid (weight)

1 ml per litre of wetting agent

anti-foam agent as required

Once again, how often to carry out this procedure depends on the chemical composition of
primary fluid and its sedimentation speed. When the exchanger is used with “soft” water
(hardness < 5°f) this procedure will never be needed.

9.3 Internal Cleaning of the Rotor

Since visual inspection of the internal parts of the rotor is not possible, fouling on the internal
part is only evident when the thermal efficiency decreases as indicated by keeping track of input
and output temperatures.

|_hNote: To prevent the build-up of fouling inside the rotor, we recommend using soft water
for the secondary fluid.

Should the operator suspect that the described internal scaling has occurred, he may clean the
internal part of the rotor using the same descaling solution indicated in section 9.2 by having it
circulating with an arrangement similar to the one shown in the following picture:

Picture 32: Descaling connections.
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A. Eventual descaling solution recovery.
B. Descaling equipment (tank + pump)
C. Water filling inlet (cold or better warm T<50°C)

9.4 Lubrication
9.4.1 Bearings Lubrication

The bearings contained in the side supports need ordinary lubrication.
This must be carried out every 2000 working hours by a pump acting on the lubrication devices
positioned on the supports, adding a minimum of 4cc. See following picture.

S

Picture 33: Support lubrication nipples.

Use grease with following characteristics:

e Specific gravity: 0,89 kg/dm?

e Drop point (Ubbelohde): > 230°C
e Ashes: 2,81%

e E.P.:7.000 kg/cm?

e Soap base: Lithium

e NLGI number: 2

Examples:

e ORVIM 77/ADS (original filling)
e AGIP GR MU EP

e SHELL SUPER GREASE R2

e MOBIL MOBILPLEX 47

e KLUBER CENTOPELX 2EP
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9.4.2 Gearbox Lubrication

The gearbox used in the RHeX drive system is a maintenance-free unit which does not require
relubrication for the life of the unit.

The units are delivered already filled with synthetic long-life oil: no servicing or refilling within the
average operation lifetime of 15,000 hours .

Periodically (every month) check the seal condition and possible evidence of lubricant leakages.
Eliminate by means of a vacuum cleaner any dust accumulation thicker than 5 mm.

If uninstalled or replaced during the life of the product, care has to be taken during re-installation:

e Check mounting stability so that the unit operates without vibrations or overloads.

e Care must be taken to ensure exact positioning and steadiness when handling the units not
to generate damages to normal operation of the unit.

e When hoisting, use relevant locations of the housing or eyebolts if provided, or foot or flange
holes.

e Never hoist on any moving part (input or output shafts).

e Clean carefully all the surfaces of shafts and flanges paying attention that the product used
for cleaning does not come in contact with sealing lips of oil seals to avoid any damage and
lubricant leakages.

e The unit may be connected for clockwise or counter-clockwise rotation.

e Stop immediately the unit when unexpected running or noise occurs: consider replacement.

e Bore tolerance F7 is recommended when fitting pulleys, pinions, couplings, etc. on the
output shaft.

e [tisalsorecommended not to fit or extract shaft and pulleys with mallets or hammer in order
not to damage internal parts, but rather to use the shaft-head threaded bore as reaction to
fitting or extraction.

e Belt drives: the force imposed on the shaft due to belt tension must not exceed the
maximum permissible radial force of the unit. In our case, the belt is a toothed one so a slight
tension is sufficient.

e If painting is needed, please carefully protect oil seals, coupling faces and shafts when re-
painting the units.

Picture 34: Gearbox exploded drawing.
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10 Extraordinary maintenance
In the following pages reference is made to spare part numbers as listed in our specific mini-site:

http://www.pozzienergy.it/

under the spares tag. This site provides visual recognition of each necessary spare part, together
with its current price and the possibility to create an e-commerce-like system to pre-order the
needed components autonomously.

Most of the parts are normally in stock and shipping within 24 hours is possible.

10.1 Rotating Joint care.

Picture 35: Rotating joint (part number 113997)

10.1.1 UN-INSTALLING
Even if the rotating joints are solid and stout, they must be handled with care. For proper
uninstalling we advise to proceed as follows:
e Open the flexible hose clamp to free the rotor hydraulic connection.
e Remove the drive belt.
e Unscrew the joint hub from the rotor shaft using a 60 mm wrench (the unit is tight,
you might have to help the operation with an initial hammer blow).
e Once the unit is removed, clamp the rear of the joint in a bench vice and unscrew the
flexible hose (picture 34-(0)).

10.1.2 INSTALLING

e Do not use solid pipe connections but only the supplied flexible pipe (replace if
necessary) following above instructions (picture 34-(2)).

e Install the rotary joint on the shaft with the interposition of a copper washer (picture
34-Q2)).

e Connect the flexible hose to the supply line by tightening the clamp.

e When using flexible hoses in a small space with sharp curves, always use rigid 90°
elbows to avoid undue stress.

e Make sure that the orientation of the elbow follows the rotation direction as in
(picture 34-(3)).
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e Check that the joint does not rotate eccentric or with excessive wobbling.
e Inspect periodically the joint to ensure the necessary maintenance and detect any
leakage.

Picture 36: Rotary joint care.

10.1.3 MAINTENANCE

Should any leakage become evident in the rotary joint, proceed immediately with the substitution
of the mechanical seal by ordering the spares kit, part number 114026; the kit includes the shaft,
bearing assembly and mechanical seal for the unit.

Substitution is quite straightforward (refer to Picture 33):

Once the unit is removed following instructions at 10.1.1, clamp the rear of the joint in a
bench vice and unscrew the flexible hose (Picture 34-(D).

Remove the Seeger ring holding the shaft in place (Picture 33).

Extract the shaft-bearing assembly.

Remove the stationary mechanical seal and the series of springs.

Clean thoroughly the inner chamber of the joint.

Mount the new stationary ring with its O-ring seal.

Position the new springs in the provided holes.

Push in place the new seal-bearing-shaft assembly adding a limited amount of lithium-based
grease.

Lock-in the new Seeger ring.

Re-install the unit following 10.1.2.

If, during maintenance check, one notices an abnormal wobbling of the brass part of the rotary unit,
together with an important leak, most probably a total failure of the support has to be taken into
consideration; in this case we suggest the replacement of the whole rotary joint, ordering part
number 113997.
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10.2 Motor and drive-side support assembly

Picture 37: The drive-side support assembly

Refer to Picture 35 in this section of the Manual.

10.2.1 UNINSTALLING
e Verify that you carried out the steps previously indicated, i.e., the motor is disconnected and
the tank is empty.
e Remove the protection guard carter.
e Remove the rotary joint following instructions at point 10.1.1.
e Loosen the screws that hold the gearbox as to be able to shift it in order to remove the
toothed belt.

élWarning: In the next steps, the rotor shaft will become free from its supporting structure, so
it is of foremost importance to hold in place the rotor while operating on the supports. This can be
done by putting a wood wedge underneath it or by mounting a fly-beam over the tank and latching
the rotor to it with a belt.

e Remove the pulley by unscrewing the grub screw on the back of the pulley.
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e Remove the cover lid of the support by unscrewing the 4x13mm screws.

e Remove the spacer ring on the inside rim of the support.

e Partly unscrew the threaded ferrule blocking the conical fixing ring of the bearing; unscrew
it by 2-3mm.

e Gently push, by tapping it with a hammer, the conical fixing ring in order to free it from the
shaft.

e Unscrew the 4x22mm screws that hold the support to the tank and remove the support
together with the bearing sliding it on the shaft.

e Set the bearing-support assembly on the bench.

e Remove the flange supporting the mechanical seal, together with the stationary part of the
seal and the flange O-ring. Put it on the bench.

e Pull gently to remove the rotating part of the seal from the rotor shaft terminal sleeve.

e Inspect the shaft terminal sleeve for signs of wear & tear.

Picture 38: Moto-reducer side support section

10.2.2 RE-INSTALLING

LhNote: The two sides of the rotor mount different mechanical seals according to their rotation
direction. During installation double-check that you are replacing the mechanical seal with the
correct direction of rotation.

e |If the shaft terminal sleeve requires replacement, proceed as follows: remove the 6x17mm
screws and remove the sleeve. Replace the sleeve O-ring. Fit the new sleeve and tighten the
screws.
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Install the rotating part of the replacement mechanical seal on the sleeve. Help the operation
by lubricating the sleeve a little bit. Verify that the ring can move along the shaft.

On the bench, replace the stationary part of the mechanical seal and the flange O-ring.
Carefully fit this assembly to the shaft without pushing against the other side of the
mechanical seal.

On the bench, remove the old bearing and the seal from the support. Clean the support with
a solvent. Check that the drain hole is clean and burr-free. Replace the seal. Grease the new
bearing. Fit the adapter sleeve, the bearing, the washer and the threaded ring into the
support casing.

Gently fit the support assembly on the shaft sleeve (the drain hole must be on the lower
side).

Match the support flange with the groove on the support casing.

Push slowly the combined assembly against the rotating part of the seal until the flange
matches the wall of the tank.

Screw the 4x22mm screws holding the support to the tank.

Tighten the threaded ring of the locking sleeve until the bearing is locked on the shaft. Fold
down one tooth of the washer to block it.

&Warning: Only the moto-reducer side bearing needs to be locked in position as it works as an

axial thrust constrain. The locking position needs to respect the mechanical seal spring pre-load as
explained in 8.4.4 (Picture 23). The bearing on the non-reducer side needs to be left free to slide on
the shaft, to ensure expansion of the rotor.

Grease the support. Insert the spacer ring. Replace the seal on the cover and put it on again
with the 13 mm screws.

Re-position the pulley on the shaft and lock it.

Re-position the toothed belt and screw down the gear-box in order to tighten the belt. Check
the alignment between the pulley and the gearbox.

Re-position the rotary joint and fix it.

Re-position the motor guard.
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10.3 Non-drive-side support assembly.

Picture 39: The non-drive-side support assembly.

10.3.1 UN-INSTALLING & RE-INSTALLING
Refer to Picture 37 in this section of the Manual.

[}
Verify that you carried out the steps indicated, i.e., the motor is disconnected and the

[
tank empty.

Picture 40: Non-drive side section.

Proceed as with support motor side (10.2), but being careful to let the bearing free to
slide inside the support to follow rotor expansion caused by thermal action.
The threaded bush must be screwed without completely blocking the conical gear.

[ J
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e Between bearing and lid do not insert a spacer ring, but leave instead a space movement
of at least 5 mm.

10.4 Electrical maintenance

10.4.1 Emergency pushbutton.

On all RHeX exchangers an emergency button is provided.

Picture 41: Emergency pushbutton.

The emergency pushbutton disconnects power supply to the electric motor of the heat exchanger.
It may be pushed during emergency situations or during maintenance when, with other safety
precautions for operators, it is necessary to disconnect the electric apparatus from mains.

EMERGENCY DEVICE RESET

) @
_’
Push the emergency 1. Rotate the button clockwise
button to stop motor 2. Gently pull the button to reach the original
position

3. Push the reset button (there are two of
them for RHeX with two rotors)

10.4.2 Inverter control

All RHeX exchangers are delivered with inverter controls directly mounted on the moto-reducers.

The inverter setup is pre-programmed during shipment, it has fixed speed and starting and stopping

ramps.
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The pre-programmed settings are normally good for general usage of the exchanger. Special
programming parameters can be pre-set during production following customer specifications.

The rotational speed of the exchanger rotor is:

e Proportional to the efficiency of thermal exchange
e Proportional to the pressure losses

Therefore, the pre-set parameters are to be considered a carefully defined compromise, only in case
of abnormal operating conditions like:

e Very low flow-rates with respect to rated parameters
e Very high flow-rates with respect to rated parameters
e Particularly viscous primary fluids

It becomes necessary to re-parametrize the inverter.

Picture 43: The RHeX moto-inverter.

In case the Customer needs to change parameters following delivery, it is
possible to order the special programming pad (part number ALS1) complete
with accessories and programming Manual.

Picture 42: ALS1 prog-
pad
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power line in

Ground (equipotential to PE terminal)
motor power out

RS 485 terminator

RS485 plug

Digital out

Digital in

Analog ref

WX N ULWN R

Picture 44: Inverter board connections

10.5 Rotor maintenance

The RHeX rotor consists of several disks mounted on a shaft with the interposition of a gasket.
The components are kept in place with the help of two bolts, one at each end of the assembly.

Picture 45: The rotor assembly

@Warning: Should the need to dismantle the rotor arise, please note that this is a critical
operation which requires particular care and special tooling.

I_MNote: In case of maintenance we suggest changing all the inter-disk gaskets before re-

mounting. Complete sets of spare gaskets can be ordered on our www.pozzienergy.it site. DO NOT
USE standard gasketing material, but use only original spares. Failure to do so will void warranty.
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10.5.1 Dismantling

e Firmly latch the rotor for lifting using a belt strapped around its core in the middle section of
its length.

e Apply a slight vertical tension to the strap, sufficient to hold the rotor in place when
unlatched from its supporting structure.

Picture 46: Rotor end-cap section.

e Refer to above picture. Remove the rotor from the tank by first removing the (green) shaft
sleeves together with the (dark grey, yellow, pink) seal-bearing assembly at each side, as
previously mentioned, and carefully lifting it clear of the tank with its baffle structure.

e When packed, the rotor assembly is kept in tension by the elasticity of the several gaskets
interposed between each of its composing disks.

e Choose one of the two sides and start dismantling it by straightening the bent washer which
keeps the central fixing bolt firmly locked.

e After unscrewing the (gold) central bolt, the (red) disk assembly will follow the (grey) end-
cap which keeps the disks pressed together, for just a few centimetres.

e Once the elastic return of the gaskets has finished restoring their original shape, the end-cap
sleeve will be easily removed by unscrewing completely the central bolt.

e You can now slide each disk off the shaft.

10.5.2 Re-mounting

Remounting the rotor is a critical operation as the positioning of each gasket needs to be precise
while sliding the disks next to each other and the pressure needed to close the assembly at the end
of the operation can be substantial (2.5-3 tons).

The operation can theoretically be performed with the rotor shaft in a horizontal position, with the
help of a special glue, available on our www.pozzienergy.it site, but we strongly discourage to
proceed in this way.
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A much better and strongly recommended procedure is to procure the special mounting rig that can
be obtained from Pozzi for rent, or from its Service Network. This rig has been devised to allow the
re-mounting with the shaft in vertical position and to apply the necessary force for locking it.

Picture 47: The mounting rig acting on a 10-disk rotor.

e Start by fitting the vertical guides to the baseplate and by lowering the
scissor jacks to their lower position acting on one of the screws end-
hooks with the provided crank. The vertical guides are supplied in fast-
joining sections, their total length will have to be at least 200mm
higher than the total length of the rotor shaft.

e Mount the rotor shaft with only one of the end-caps securely bolted
on the lifting plate using the screws provided for the fixing of the shaft
sleeves.

e Place the shaft-elongating sleeve on the top of the shaft.

e Continue by sliding the first gasket onto the shaft, accurately
positioning it in the provided groove on the shaft end-cap.

e Slide the first disk in position.

e Then slide the second gasket in its groove.

e Continue until all the disks have been positioned along the shaft with
their inter-disk gasketing.
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e You will notice that the last disk stays on the shaft-elongating sleeve
and protrudes from the shaft-end by a measure proportional to the
number of fitted disks. This extra length corresponds to the pre-charge
of the gaskets and will have to be compressed before being able to fit
the top end-cap on the rotor.

e Place the last gasket in the top disk grove.

e Now position the pressing plate on the rig guides checking that the
central hole evenly rests on the toroidal section of the last disk.

e Fasten the chains to both sides of the pressing plate and to the base-
plate allowing minimum slack and equal number of chain links on both
sides.

e You can now crank-up the scissor-jacks compressing the disk-pack until
the top plane of the disk is flush with the top of the shaft.

e Now remove the elongation sleeve and replace it with the top end-cap
(watch for the correct positioning of the last gasket).

e The end-cap hub is fitted with a torque-pin which has to be properly
inserted into the provided hole in the shaft filleted retainer.

e Insert the bent washer and tighten the fixing bolt securing the end-cap
in place.

e Bend the washer to block the bolt rotation.

e You can now crank back the scissor-jacks releasing the pressure on the rotor until enough
slack is given to the chains for their removal.

e Remove the chains on both sides.

e Remove the pressing plate sliding it over the top of the guide bars.

e Secure the rotor to a lifting device and then remove the screws that fix it to the lower lifting
plate.

e You can now lift the rotor free of the rig (you can remove the guiding rods to facilitate the
operation).

élWarning: Be careful tilting the rotor to the horizontal position: DO NOT hinge the rotor on the
outer rim of the bottom disk, use the bottom end-cap as a hinge point.

Once the rotor is in horizontal position it is ready to be mounted back in the trough.
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10.6 Baffles

Picture 48: Baffle removal

The inside of the RHeX tank is fitted with baffles which are used to deflect the primary fluid in such
a way that it follows, as much as possible, the external geometrical shape of the rotor. This
arrangement assures the maximum thermal length to the exchanger.

Under certain conditions this continuous deflection of the primary fluid path might result in an
excessive pressure loss, inducing fluid bypass and overflow.

Conditions like excessive specific flow-rate, high primary fluid viscosity or specific weight, very high
TDS content might call for a modification of the primary fluid path geometry.

For this reason, RHeX is equipped with removable baffles. Different RHeX models might have “ex
works” different number of baffles, i.e., non-completely populated baffle slots.

Each baffle is inserted in a slot holder and can be removed by pulling it vertically.

Selected removal of baffles (1 set every 2 or 3 rows) in a staggered quincunx manner on the two
sides of the rotor might solve the problem.

As a general indication, the following applies:

e The higher the number of baffles inserted = better efficiency of exchange

e The higher the number of baffles inserted = higher pressure loss.

e The lower the number of baffles inserted = higher possible flow-rates accepted.
e The lower the number of baffles inserted = loss of efficiency
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11 Spare parts

To select and order spare parts refer to the following specially designed website:

http://www.pozzienergy.it

Picture 49: Landing page of the spares site

Browsing the site, you will be able to visually identify and select all necessary spares which are
grouped per exchanger model and function.

By adding the selected parts to the cart, the procedure will collect your data, organize them and
automatically transfer your tentative order to our customer service. At that point we will send you
a formal order confirmation that, once approved, will become your final purchase order.

Necessary spare parts should be readily available. Most spare parts are normally in our stock.

Picture 50: A typical spare part page
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12 Credits

The RHeX project has received funding by the European Union’s Horizon
2020 Research and Innovation Program under Grant Agreement n° 723930.

The European funding has allowed a deep computer-simulation engineering effort to the

development of RHeX, the next standard self-cleaning exchanger. The new design has been granted
an International Patent in 2013.

Accurate finite-elements analysis has allowed a dramatic improvement of the structural rigidity and
the pressure resistance of the disks, while the novel teardrop shape of the reinforcing dimples has
proven to enhance the dynamic flow pattern of the fluid in the exchanger.

Picture 51: Finite elements static analysis.

Particle-motion and thermal analysis have refined the exchanger physical details to improve heat
transfer while minimizing boundary layer conditions and increasing the dynamic shear stresses near
the surfaces in order to enhance the self-cleaning action of rotation.

Picture 52: Particle motion analysis.
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GRUPO MOTOBOMBA

Modelo : EL 50-160
“Motor ' 1450-0,75 kW

EBARA ESPANA BOMBAS, S.A. - Fluido :  Agua dulce, limpia, temperatura ambiente
Pol.La Estacién. C/Cormoranes,6 .,
Tel.916 923 630, Fax 916 910 818 - Tensién : 400V IlI+N, 50Hz
28320 Pinto(Madrid), ESPANA
http://www.ebara.es
Cliente: CTM - SR. JOAN FARNOS Pagina: 1 / 3
Oferta: Rev.: Fecha: 23/02/2018
Proyecto: ELINE 7,2@10 VARIADOR Responsable:
Comentario: EESE-JJ18020601
Pos. | Referencia | Ud. | Descripcion P.Unidad | P.V.Neto
10 2 | Bomba centrifuga inline sencilla de rotor seco EBARA modelo 1.613 3.226
EL 50-160 , ejecucion hierro fundido, con rodete en hierro fundido ;

cierre mecanico sencillo segiin DIN 24960 ( carbon/ceramica/NBR ) ;
accionada mediante motor eléctrico de 0,75 Kw, eficiencia IE2, trifasico,
1450 rpm, 220/400V , 50 Hz , TEFC, aislamiento clase ‘F’, forma
constructiva B5, proteccion IPS55.

Alimentacion variador: Tension trifasica 400 V.

Con variador de velocidad montado en la bomba

y transductor de presion diferencial, 4-20 mA,

tienen que determinar el rango de medida que les interesa en el transductor:
(0-0,6/1/1,6/2,5/4/6/10) bar

El aspecto de la bomba seria:

TOTAL ... 3.226

Condiciones de Venta

Portes, Embalajes e impuestos no incluidos.

Plazo entrega: (a confirmar en el momento del pedido).

Validez de la oferta: 1 mes.

Forma de pago: segun ley 15/2010. Puesta en marcha: no incluida.

Sujeto a nuestras condiciones generales de venta, salvo pacto en contra por escrito y firmado.
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Datos de trabajo solicitados Datos punto de trabajo proporcionado
Caudal 7,20 m3h Caudal 7,20 m3h
H.M.T. 10,00 m.c.a. H.M.T. 10,01 m.c.a.
Frecuencia 50 Hz Potencia absorbida 0,53 kW
Variador frecuencia Si NPSH requerido 1,63 m.c.a.
N° Polos 4 Rendimiento 37,33 %
Tipo de fluido Agua dulce limpia R.p.m. 1450
Temperatura fluido Ambiente, 20°C Diametro del impulsor 173 mm
Datos de la Electrobomba Datos de materiales
Tipo ELINE Cuerpo GG-25
Tipo de construccion Vertical in-line Impulsor GG-20
Presion nominal Hasta 10 bar Eje AISI 316

Temperatura fluido -10°C/+120°C
Peso aproximado 45 Kg
Nivel sonoro 45 dB

Potencia motor selec. 0,75 kW

Cierre mecanico

Carbon/Ceramica/NBR
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553‘“"‘\ DW - DW VOX = =
ELECTROBOMBA SUMERGIBLE PARA AGUAS FECALES Acero Inox. AISI 304

Bomba sumergible para aguas fecales fabricada en Acero Inoxidable AISI 304. Disenada para
evacuacion de liquidos con contenidos filamentosos o solidos en suspension en aplicaciones tanto
industriales como domésticas. Adecuada para su utilizacidon en servicios sanitarios (WC) en
comunidades, hoteles, restaurantes, etc. Aguas cargadas con solidos de diametro maximo & 50 mm,
aguas de lavado, pluviales, residuales, pozos negros y fosas sépticas. Equipos de depuracion de
agua y achique de locales inundados.

Modelo DW: Impulsor monocanal
(Paso 50 mm)

Modelo DW VOX: Impulsor vortex
(Paso 50 mm)

Modelo DW: Con Rosca

Modelo DW VOX: Con Rosca
(DNM 2%)

Modelo DWF: Con brida

Modelo DWF VOX: Con brida
(DNM 50)

PRESTACIONES DATOS TECNICOS
« Temperatura max. del liquido vehiculado: 50°C. « Motor asincrono, 2 polos.
» Maximo paso de sélidos: 50 mm. « Aislamiento Clase F.

« Proteccion IP68.
MATERIALES + Monofasica 230V + 10% 50 Hz.
+ Cuerpo de impulsién, impulsor, carcasa « Trifasica 400V + 10% 50Hz.

y tapa de motor: Ac. Inox AISI 304. - Condensador y proteccion termoamperimétrica
« Eje motor: Ac. Inoxidable AISI 303. de rearme automatico incorporados (monoféasica).
« Cierre mecanico: Doble cierre mecanico en

camara de aceite: CONEXIONES

Superior: Carbon/Ceramica/NBR + Brida: Aspiracion: @ 50.
Inferior: SiC/SiC/NBR DNI: 50 PN 10.
« Cable: 10 m con enchufe tipo Schuko. » Rosca: Aspiraciéon: @ 50.
- Disponible en versiones: M: Monofasica DNI: 2".

M A: Con regulador de nivel
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L e | 500 min.
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Con soporte y Con soporte y Kit de descarga
boca roscada. brida DN50. “Ac. Inoxidable”.

Tecnologia Japonesa desde 1912 191 Tarifa-Catalogo 2018
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TABLA DE CARACTERISTICAS
Modelo kW | CV | Condensador | Int.absorbida (A) | Max. paso Q=Caudal
Monofasica Trifasica PF Ve | i~ 3~ Idasglidos [ Umin| 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900
230V 50Hz | 400V 50Hz 230V | 400V mh| 6 [ 12 [ 18 [ 24 | 30 [ 3 [ 42 | 48 | 54
(rm) H=Altura manométrica total (m
DW M 75 DW 75 055 | 0,75 | 20 450 | 3,9 15 50 8 6,3 4,8 3,4 2,2
DW M 100 DW 100 0,75 1 25 450 | 59 | 21 50 10,6 8,7 A 55 4 2,6
DW M 150 DW 150 11 15 | 31,5 | 450 | 7,3 2,8 50 131 11,3 9,5 7,7 59 42 2,4
DW 200 15 2 3,6 50 16,6 15 13,3 11,4 9,5 75 54 33
- DW 300 2,2 3 - 5,0 50 20 18,3 | 16,6 | 151 133 | 11,3 9,3 7.2 5
DWVOXM75 |DWVOX75 |055 | 075 | 20 450 | 39 1,4 50 6,3 5 3,5 1,6
DW VOX M 100 | DW VOX 100 | 0,75 1 25 450 | 5,8 21 50 79 6,7 53 3,7 1,9
DW VOX M 150 | DW VOX 150 | 1,1 15 | 31,5 | 450 | 7,3 2,8 50 10,2 9 7,6 6,1 41 2,1 -
DWVOX200 | 15 | 2 88 | 50 125 | @m2 | 98 | 83 | 64 | 42 | 16
DW VOX 300 | 2,2 3 4,4 50 15,7 | 14,7 | 139 | 126 | 10,7 8,4 6,1 3,6
Bombas DW (Monocanal con rosca) A'A
Modelo de bomba cédigo Tipo Tension
DW M 75 1589030021 0,55 | 0,75 Manual MONOF. 818
DWM75A 1589031221 0,55 | 0,75 Autom. MONOF. 848
DW 75 1589030004 0,55 | 0,75 Manual TRIF. 400V 818
DW M 100 1589050021 0,75 1 Manual MONOF. 950
DW M 100 A 1589051221 0,75 1 Autom. MONOF. 979
DW 100 1589050004 0,75 1 Manual TRIF. 400V 950
DW M 150 1589070021 1,1 1,5 Manual MONOF. 1.128
DW M 150 A 1589071221 1,1 1,5 Autom. MONOF. 1.165
DW 150 1589070004 1,1 1,5 Manual TRIF. 400V 1.128
DW 200 1589080004 1,5 2 Manual TRIF. 400V 1.165
DW 300* 1589090004 2,2 3 Manual TRIF. 400V 1.320
* Equipada con espaciador en hierro fundido.
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-
E2ARA DW - DW VOX — —
ELECTROBOMBA SUMERGIBLE PARA AGUAS FECALES Acero Inox. AISI 304

Bombas DWF (Monocanal con brida) P.V.P.
Modelo de bomba coédigo Tipo Tensién

DWF M 75 1588030021 0,55 0,75 Manual MONOF. 990

DWF M 75 A 1588031221 0,55 0,75 Autom. MONOF. 1.023
DWF 75 1588030004 0,55 0,75 Manual  TRIF. 400V 990

DWF M 100 1588050021 0,75 1 Manual MONOF. 1.043
DWF M 100 A 1588051221 0,75 1 Autom. MONOF. 1.175
DWF 100 1588050004 0,75 1 Manual  TRIF. 400V 1.043
DWF M 150 1588070021 1,1 1,5 Manual MONOF. 1.343
DWF M 150 A 1588071221 1,1 1,5 Autom. MONOF. 1.391
DWF 150 1588070004 1,1 1,5 Manual  TRIF. 400V 1.343
DWEF 200 1588080004 jIES 2 Manual  TRIF. 400V 1.391
DWF 300" 1588090004 2,2 3 Manual  TRIF. 400V 1.567

* Equipada con espaciador en hierro fundido.

Bombas DW VOX (Vértex con rosca) [AVA
Modelo de bomba coédigo Tipo Tension

DW VOX M 75 1599030021 0,55 0,75 Manual MONOF. 818
DW VOX M 75 A 1599031221 0,55 0,75 Autom. MONOF. 848
DW VOX 75 1599030004 0,55 0,75 Manual TRIF. 400V 818
DW VOX M 100 1599050021 0,75 1 Manual MONOF. 950
DW VOX M 100 A 1599051221 0,75 1 Autom. MONOF. 979
DW VOX 100 1599050004 0,75 1 Manual _TRIF. 400V 950
DW VOX M 150 1599070021 1.1 1,5 Manual MONOF. 1.128
DW VOX M 150 A 1599071221 1.1 1.5 Autom. MONOF. 1.165
DW VOX 150 1599070004 1.1 1,5 Manual _ TRIF. 400V 1.128
DW VOX 200 1599080004 1l 2 Manual _TRIF. 400V 1.165
DW VOX 300* 1599090004 22 3 Manual _ TRIF. 400V 1.320

* Equipada con espaciador en hierro fundido.

Bombas DWF VOX (Vértex con brida) P.V.P.
I!: Y I Modelo de bomba codigo Tipo Tension

DWF VOX M 75 1598030021 0,55 0,75 Manual MONOF. 990

DWF VOX M 75 A 1598031221 0,55 | 0,75 Autom. MONOF. 1.023
DWF VOX 75 1598030004 0,55 0,75 Manual _ TRIF. 400V 990

DWF VOX M 100 1598050021 0,75 1 Manual MONOF. 1.043
DWF VOX M 100 A 1598051221 0,75 1 Autom. MONOF. 1.175
DWF VOX 100 1598050004 0,75 1 Manual _ TRIF. 400V 1.043
DWF VOX M 150 1598070021 1,1 1,5 Manual MONOF. 1.343
DWF VOX M 150 A 1598071221 1.1 1,5 Autom. MONOF. 1.391
DWF VOX 150 1598070004 1,1 1,5 Manual _ TRIF. 400V 1.343
DWF VOX 200 1598080004 1,5 2 Manual _ TRIF. 400V 1.391
DWF VOX 300* 1598090004 2,2 3 Manual __ TRIF. 400V 1.567

* Equipada con espaciador en hierro fundido.

Kit de descarga en Ac. Inoxidable P.V.P.
codigo
Kit de descarga 623SW02602000 292

Tecnologia Japonesa desde 1912 193 Tarifa-Catalogo 2018



L@W U P D4.7 LowUP installation and integration handbook for relevant environment 2 (industrial-upgrading solution)

Annex 3

The following documents represents all the engineering documentation requires for the integration
and operation of the highly efficient heat pump system hosted in the thermal laboratory of Tecnalia
(Gipuzkoa):

- P&ID diagram;

- Electrical diagram;

- Skid drawing;

- HP Spare part list;

- Equipment manuals;

- Equipment datasheets.

LowUP Project — Low valued energy sources upgrading for buildings and industry uses. GA n°723930 3
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N: \ESC\Project Execution\62049—001—ESP—LowUp\2) Mechanical Engineering\b) PID\~62049—001—S01.dwg

@ LINE CODE: |00-RNII-####
AM__ B 100: DIAMETER RCII: LINE TYPE ###%#: LINE NUMBER
g RN REFRIGERANT NH; Il CARBON STEEL DIN-EN
M370.01 CO COOLANT OIL |12 CARBON STEEL ASTM
HRRNENN] CW COOLANT WATER 2l STAINLESS STEEL 304L
E970.01
65 65-RN11—1906 B5-RN11-1906 LEGENDA INSTRUMENTATION CODES
3 - — " D Q LOCAL CONTROLE @ REMOTE CONTROLE
o
=2 F FLOW X UNCLASS. VARIABLES
H_ B970.02 G GAUGING POS. / LENGTH D DIFFERENCE
G216.01 Z B970.01 L LEVEL | INDICATING
4 o~ > ) M MOISTURE / HUMIDITY ~ C  CONTROLLING
© o © P PRESSURE T TRANSMITTING
I5-RNT1-0820  V319.06 Q o B Q QUALITY / DETECTION S SWITCHING
. w w
A COMPRESSOR - & & \970.0/ S SPEED / TREQUENCY
é Code: K111 1x50 mm 1 %" —RN12—0801 W V216.01
Make: Grasso - o ©
S Type: 45HP Compressor 1k _
I Cap: 280 [kw] & S
Az Medium: N3 (R7T7) . .
. :Z_u Pe: 45 [kw] S c o
. To 1% [0 2 £ Ly ®
COMBINED EVAPORATOR /N Te thy M A g -
= Teco (] i - V210,03 (CONTROL VALUE) X210.21
CodeH310 [05280 (W] o o E mac 700, 1200 [rpm] / i 28
Make:Vahterus - Wijbenga — N 3 Setp freq: NA (only start up) [%] B = s, oMo b
Type:PSHE 6/4HH-240/1/1 - 0 e L= é
s [Medium: NH3 (R717) L - x Z
g iHow - n Lo VIBRATION SENSORS czgm A o VA2 \ >
£ e s = 80 80  80-cw21-1602 80
Vol: 2006 [1][dP: 0,3 [kPa] I £
>|Mediumn:Water ‘:‘ H210 }— ‘Amlkw
O
o [Flow: 48,644 [m¥/h] - - v | Y £ DESUPERHEATER
3 Tin: 45 [C]{Toue 40 [T] S = ~ a3 | - -
3 g 2 5 CodeHZ10 _[ae05 W]
v [Vol: 48,2 [1]{dP: 4838 [kPa] 23 bar(g) 2 2 7 s 5 Make:Nahterus - Wijpenga
4 & Y: _W_ _W_ z . oo PSE SFH-66/1/T — PS:
& = c Medium: NH3 (R717)
V316.01 =] i YLl Y111.02 < (T £ 5[Flow: 0210/ The/e]
. i s\ S 5| ey K Em 105 Tol]te 77
_ o S - : 123 [{dP: 0,2 [kPd]
T HH = & 3 vol: 12, : 0,
= E = 11191 N1-02 M B ) Z T >|Medium:Water
& S s = \uros/ = ”, S 8 [Flow: 27,56 /]
j X318.01 2 g M) wno 5 = ! g 3 .
X320.21 8 :170. 2 -— 2 Y m " _A|n 4 m Tin: Nu_m _”O”_ Tout: Nm _”.0”_
g g \‘ L i N & [Vol_51_T11[dP: 235 [kPa]
.m' = ] fa% 2 153
é 32 y319.02 Y111.04 2 ° 15 é CONDENSOR
(*) K111 P DN8O Code:C210  [Qu252 [kW]
NS o [ V320.22 0 100 1 V111.02 = 3 - Makeahterus — Wipenga
8] Tm T T T T oo 0 lwumo - #o/ New mJ ) = U T A ype:PSH 4HH-T14/1/1 PS:60
— Y _|4 _ | 1 & — 1210 113 . | Medium: NH3 (R7T7)
1 -—H310 L4 I > y | = G |Flow: 0,5036 [kg/s]
N 100 Y - h 3 < — ElTe 755 [ClTe 77 [C]
— - Y i L .
T 1 = T S == & & Vol 261 T1[0p: 01 T
NV h 80 = CRANKCASE 28,7L MAX 2 m_. 3 E g | edium: Water
AN N V317.03 " - /™ LT _ e % I\ M o |J g s 3 [Flow: 27,703 [m¥/n]
h 25 «© hm m 111.03 E111.01 M 5} \w ] i = = m Tin: mmu# _”.0”_ Tout: NA.M _”.0”_
\320.23/ \3202/ V310,01 5|8 8 T < \210.01/ o~ & [vol: 184 [0]dp: 42 [kPd]
- p3 <X 1111 = o s _
3 15 T /PT  EINN02 2 o g 2
S o - o <
| 5T s : | m = A CodeHZTT ae13 ]
S «© - i =
T =A o i 3 MakeVahterus - Wijbenga
‘A A oo xwm 8 = /™ SEAIR Type:PSHE FH-H4/1/1 — P
Yol = .
:Zr © M_I_ 2 b 8 é 15 é > Medium: NH3 (R717)
N > 7 > é ] o~ m Flow: 0,284 [kq/s]
£ : R L iy g
) o ol: 9, U, a
g o W 3 7 M 15—RN11=0801 - W iyB |c_“uo > Medium: Water
_ M M o > o . { _ I m 50 .m Flow: 21,417 [m3/h]
m bo = = ‘ 2 g Y319.06 m L L o b1 -He 3(Tin: 65 [C]|Tout: 65,4 [T]
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IMPORTANT NOTE: s g Ab
FOR THE OPERATION TEMPERATURE OF THIS EQUIPMENT THE ALLOWED CHLORIDE CONTENT IN 15-R011-1820 M‘ é é
THE WATER SHOULD BE BELOW 10 PPM. IF THE CLORIDE CONTENT IS TOO HIGH THE RESULT WILL |X - r@ — yJN
BE STRESS CRACK CORROSION AND RISK OF LEAKING HEAT EXCHANGERS. V319.01 Y319.01 6319.02 =
REMARKS: 1 b
*:THE ENTERING WATER TEMPERATURE AND FLOW ON THE CONDENSER SHOULD BE CONSTANT. =% o
IF NOT, MEASURES HAVE TO BE TAKEN ON THE WATERSIDE TO ENSURE THIS. THE X211.01 - \m é
CONTROLS/SOFTWARE ON THE HEATPUMP IS PREPARED FOR THIS. 14" RN12—0801 1x20 mm
-
V211.03
i
25-RN11-0301 2 v211.01 F211.01 LV211.01 . . CLIENT
- 1) ] * Locked in open position D‘
INSTALLATION ID : 62049-001-501-1-01 MEDIUM : NH3 20 GEA PTC
DESIGN PRESSURE HP/LP : s/ [bar(g)]| CONTENTS . £50 i initial: - Scale
DESIGN TEMPERATURE HP/ LP 0/ +80 (sat)150  / 0/+43  ['C] CE-PED CATEGORY Y WATER FLOW WILL BE CONTROLED BY GEA WITH ON/OFF AND VARIABLE SPEED OF WATER PUMPS (DELIVERY PUMPS, VSD AND POWER SUPPLY BY OTHERS) Cient | OWUP - SPAIN Order no. initial: 1-01 el N/A
: : i ) . eig
DESIGN PRESSURE,/ TEMPERATURE WATER CIRCUIT : 6 Toar(@)] / 090 [C] Prolect Water-water heat pump 1 45 HP compresso Order no. actual:1-01 N/A
RECOMMENDED OIL/CHARGE: CPI-Cp-1009-100 / 26 Sheet 11
INTERFACE CONNECTIONS PTC REFRIGERATION PROCESSES Format
REF.| DESCRIPTION SIZE mm TYPE ** = counter flange/collar supplied THE NETHERLANDS A2
A | COLD WATER IN +45°C, 48,64 m3/h DN100 #114,3x 2,0 COLLAR, WELDED, 304L (EN1092-1 TYPE33) PN10 / LAP JOINT FLANGE, AL-EPOXY COATED (EN1092-1 TYPEQ2) ** )
Title _UW_D ID No Rev
B | coLD WATER OUT +40°C, 48,64m¥/h DN100 21143 x 2,0 COLLAR, WELDED, 304L (EN1092-1 TYPE33) PN10 / LAP JOINT FLANGE, AL-EPOXY COATED (EN1092-1 TYPEQ2) ** @ NO h.@ OO \_ m O ‘_ _H
C | HOT WATER OUT +75°C, 27,75 m¥/h DN8O 283,9 x 2,0 COLLAR, WELDED, 304L (EN1092-1 TYPE33) PN10 / LAP JOINT FLANGE, AL-EPOXY COATED (EN1092-1 TYPE02) **
D HOT WATER IN +65°C, 27,75 m*h DN80 88,9 x 2,0 COLLAR, WELDED, 304L (EN1092-1 TYPE33) PN10 / LAP JOINT FLANGE, AL-EPOXY COATED (EN1092-1 TYPEQ2) ** F AS BUILT P.HENDRIKS K.HOFMANN 2017-11-08 Copyright © 2017 GEA Refrigeration Netherlands N.V. All rights reserved. This document contains confidential and proprietary information of GEA Refrigeration
Netherlands N.V. This document and its contents shall be safeguarded from unauthorized access, use or disclosure; it is not permitted to copy, modify, disassemble,
E SAFETY VALVES BLOW OFF DN65 476,1x 2,9 WELDING NECK FLANGE, PN16, P250GH (DIN2633) ** E GENERAL UPDATE P.HENDRIKS K-HOFMANN 2017-08-22 reverse engineer, use or disclose to others this document or any of its contents without express prior written authorization. All rights reserved for patents, utility
F FILLING CONNECTION BSP 14" 921,34 x 2,77 Thread + blind nut Rev Revision Description Creator Approver (yyyy-mm-dg) | Models and design rights (including related applications).

ACAD FILENAME :




1 engineering for
|~ ——— a better world
PTC REFRIGERATION PROCESSES

ELECTRICAL DRAWINGS

62049-001

MADE FOR:
LowUp (ESP)

ADDITIONAL INFORMATION:
Water-Water Heat Pump (1x45HP)

GEA Refrigeration Netherlands N.V.

European Skid Center

AS BUILT
Signature: Date
< 2p
AS BUILT EK 17/11/17 | 8 |Drawn by: LowUp (ESP) Location: Drawingnumber (group):
Revision description Name | Date Rev. -— F— A EO1 HP 1C
Location: Name EK Description FRONTPAGE - ~ Ordernumber: Page:
Last change.| 30-Nov-17 62049-001 1




0 _ 1 2 4 5 7 8
CONTENTS
Page Status Name Date Rev. Group Location
1 FRONTPAGE AS BUILT EK 26/09/17 6 HP_1C EO1
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Parts list
Device tag Order number Type number Quantity Designation Supplier Page
_ PHOENIX ]
D7273 35X15 2 DIN RAILS 35MM H=15MM mmwm%_,mm. +E11/9.3;/9.
D7272 35X7,5 8 DIN RAILS 35MM H=7,5MM CONTACT +E11/9.4;/9.
65x85 65x85 7 CABLE CHANNEL 65x85 (WxH) HAGER |/9.3.../9.6
45x85 45x85 5 CABLE CHANNEL 45x85 (WxH) HAGER |/9.3;/9.4
85x85 1 CABLE CHANNEL 85X85 (WXH) HAGER |/9.3
A10.0 STC-15W04-GA STC-15W04-GA 1 TOUCHSCREEN PANEL PC, 15,6", IP65 ADLINK |/402.2
310A1 55U1356-7KK06 55U1356-7KK06 1 o PoLE ek A ESEISSE)BA L, SIMA e a1
11.1AI 750-455/020-000 750-455/020-000 1 m%_m.mmmm_zmmw MODULE, 4 x 2avdc, 4...20mA, 12BiIts, | \wagco | /401.5
ANALOG INPUT MODULE, 4 x 24Vdc, 4...20mA, 12 bits,
11.2A1 750-455/020-000 750-455/020-000 1 SINGLE ENDED WAGO /401.5
11.3AI 750-450 750-450 1 ANALOG INPUT MODULE, 4 x RTD, 16 bits WAGO /401.6
11.4A1 750-450 750-450 1 ANALOG INPUT MODULE, 4 x RTD, 16 bits WAGO /401.6
11.5A1 750-450 750-450 1 ANALOG INPUT MODULE, 4 x RTD, 16 bits WAGO /401.6
11.1A0 750-553 750-553 1 ANALOG OUTPUT MODULE, 4 x 24Vdc, 0...20mA, 12 bits | WAGO /401.7
11BC 750-352 750-352 1 ETHERNET FIELDBUS COUPLER, 10/100 Mbit/s WAGO /401.1
BAYING SYSTEM ENCLOSURE TS 8, RAL 7035,
CAB TS 8084.500 TS 8084.500 1 1000x1800x400 mm INCL. MP, 1 DOOR RITTAL |/9.1.0
CAB TS 8184.235 TS 8184.235 2 SIDE PANEL FOR TS 1800 X 400mm RAL 7035. RITTAL |/9.1.0
BASE/PLINTH.COMP.FRONT & REAR,100MM HIGH
CAB TS 8601.000 TS 8601.000 1 1000MM WIDTH RITTAL |/9.1.0
CAB TS 8601.040 TS 8601.040 1 BASE/PLINTH COMP. SIDE , 100mm HIGH 400mm DEPTH| RITTAL |/9.1.0
CAB PS 4124.000 PS 4124.000 1 WIRING PLAN POCKET, FOR DOORWIDTH 1000 mm RITTAL |/9.1.0
CAB TS 8802.105 TS 8802.105 1 mm_n _4_%2 FOR CABLE ENTRY, REAR W=1000 FOR TS, SE | prrraL |/9.1.0
11.1DI 750-430 750-430 1 DIGITAL INPUT MODULE, 8 x 24Vdc, 3,0ms WAGO /401.3
11.2D1 750-430 750-430 1 DIGITAL INPUT MODULE, 8 x 24Vdc, 3,0ms WAGO /401.4
11.1DO 750-530 750-530 1 DIGITAL OUTPUT MODULE, 8 x 24Vdc, 0,5A WAGO /401.4
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11.2DO 750-530 750-530 1 DIGITAL OUTPUT MODULE, 8 x 24Vdc, 0,5A WAGO  |/401.5

11E 750-600 750-600 1 END MODULE WAGO | /401.7

10F1 3RV1421-1BA10 3RV1421-1BA10 1 .ﬁmmeW_/__mwﬂOE,\_mx PROTECTION SWITCH S0, 1.4...2A N w_mmgmsm /200.1

10F2 5SY6203-7 5SY6203-7 1 CIRCUIT BREAKER 400V 6KA, 2-POLE C, 3A w_mam:m /200.1

10F3 5SY6206-7 5SY6206-7 1 CIRCUIT BREAKER 400V 6KA, 2-POLE C, 6A w_mam:m /201.1

10F4 5SY6106-7 55Y6106-7 1 CIRCUIT BREAKER 230/400V 6KA, 1-POLE C, 6A w_mam:m /201.3

100F1 5SY6506-7 5SY6506-7 1 CIRCUIT BREAKER 230V 6KA, 1+N-POLE C, 6A w_mam:m /115.1

100F2 55U1356-7KK06 55U1356-7KK06 1 S roLE. ek A SEISSE)BAL, SIMA Aemens 11133

100F3 55U1356-7KK06 55U1356-7KK06 1 N_ﬁm%mwﬂmmwox TYPE A (FSE/S5F), 6A &, SOmA, MMHMH /113.8

100F4 3RV2021-4EA10 3RV2021-4EA10 1 MOTOR PROTECTION SWITCH S0, 27...32A SCREW - /100.4

100F5 55Y6610-7 55Y6610-7 1 CIRCUIT BREAKER 400V 6KA, 3+N-POLE C, 10A w_msm:m /100.5

100F6 55Y6002-7 55Y6002-7 1 CIRCUIT BREAKER 230V 6KA, 1+N-POLE C, 2A w_mama /100.7

111FM1 SV 9344.110 SV 9344.110 1 g pr o OLONREL DR S9ASFDIRE 6500 | prrraL | /1011

111FM1 3NE3225 3NE3225 3 Hm_m_.mﬂumHVML.n_.qum_M LINK aR SIZE 1 200A, 1000VAC, FRONT MWM“MNM /101.1

111FM2 5SY6510-6 55Y6510-6 1 CIRCUIT BREAKER 230V 6KA, 1+N-POLE B, 10A - /110.1

111FM3 5SY6006-7 5SY6006-7 1 CIRCUIT BREAKER 230V 6KA, 1+N-POLE C, 6A w_mam:m /114.1

970FM1 5SY6516-7 55Y6516-7 1 CIRCUIT BREAKER 230V 6KA, 1+N-POLE C, 16A w_mmgma /113.1

10KA1 35K1111-2AB30 35K1111-2AB30 1 M_Hum_MHHr_“_Mm>1_n 'Y RELAY STANDARD SERIES DEVICE, W_MBm:m /300.4

211KA1 2903334 RIF-1-RPT-LDP-24DC/2X21 1 RIF 1 RELAY+SOCKET 24Vdc 2xCHANGE OVER PUSH-IN m%.mﬁﬂw /312.3

KLEMMEN 0 /9.6

10KM1 3RT2015-1BB42 3RT2015-1BB42 1 CONTACTOR 3KW AC-3 3P S00 24VDC 1NC SCREW w_mmamsm /300.7

111KM2 3RT2015-1BB41 3RT2015-1BB41 1 CONTACTOR 3KW AC-3 3P S00 24VDC 1NO SCREW w_mamsm /110.7

310KM1 3RT2015-1BB41 3RT2015-1BB41 1 CONTACTOR 3KW AC-3 3P S00 24VDC 1NO SCREW w_mmamsm /111.7
<1400 1400.b p
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970KM1 3RT2015-1BB41 3RT2015-1BB41 1 CONTACTOR 3KW AC-3 3P S00 24VDC 1NO SCREW w_mam:m /113.2
100M1 SK 3241.100 SK 3241.100 1 wwmwwmcxm (COOLING) FAR 230Vac/230...250m=/h RITTAL |/115.1
100M1 SK 3240.200 SK 3240.200 1 ENCLOSURE OUTLET FILTER 255mm RITTAL |/115.1

MP 0 /9.0

P420 0 /325.1
11.1P 750-602 750-602 1 POWER SUPPLY MODULE 24Vdc WAGO |/401.3
11.2P 750-614 750-614 1 POTENTIAL DISTRIBUTION MODULE 4 x 0...230Vac/dc | WAGO | /401.3
11.3P 750-614 750-614 1 POTENTIAL DISTRIBUTION MODULE 4 x 0...230Vac/dc | WAGO | /401.4
11.4P 750-614 750-614 1 POTENTIAL DISTRIBUTION MODULE 4 x 0...230Vac/dc | WAGO | /401.5
100P1 4M2406N RM60N-E3A 250/5A 1 MEASURING TRANSFORMER 250/5 FAGET | /100.0
100P2 4M2406N RM60N-E3A 250/5A 1 MEASURING TRANSFORMER 250/5 FAGET | /100.0
100P3 4M2406N RM60N-E3A 250/5A 1 MEASURING TRANSFORMER 250/5 FAGET |/100.1

PE 0 /100.3;/100.
PE 0800886 E/NS 35 N 2 END CLAMP E/NS 35 N mmmmmmw /9.5

PE 3209536 PT 2,5-PE 3 GROUND MODULAR TERMINAL BLOCK PT 2,5-PE conact /95

PE 3030417 D-ST 2,5 1 END COVER D-ST 2,5 mmmwmmw /9.5

Q319-1 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF O RELAY-+SOCKET 24Vdc 1XCHANGE OVER PUSH-IN | (N 21 /317.5
Q319-2 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1XCHANGE OVER PUSH-IN mwmmnwxq /317.6
Q319-3 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1XCHANGE OVER PUSH-IN mwmwnqu /317.7
Q319-5 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1XCHANGE OVER PUSH-IN mwmwnw /317.8
Q319-6 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1xCHANGE OVER PUSH-IN m%mﬁw /318.5
Q410-1 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY-+SOCKET 24Vdc 1xCHANGE OVER PUSH-IN | <= 21 /323.8
Q420-1 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1xCHANGE OVER PUSH-IN | £~ 21 /325.8
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Q970-1 2903370 RIF-0-RPT-LDP-24VDC/21 | 1 RIF 0 RELAY+SOCKET 24Vdc 1XCHANGE OVER PUSH-IN m%wnqu /328.8
100QM1 1814410 DMV250N/4 1 W_F,_\__N\_\wm%z_v\_m*az-\ LOADSWITCR 0-1 907 4P 2504 EATON | /100.0
100QM1 1050243 4K10K3H400 1 OPERATING SRAFT DUMECO 160-250-400 EATON |/100.0
10x10mm/400mm
100QM1 1818113 1818113 1 HANDLE + TRANSIT K3DB/P DUMECO BLUE/RED EATON |/100.0
100QM1 1314735 1314735 2 PROTECTIVE COVER DUMECO 250 EATON |/100.0
10S0 7B4BS844 7B4BS844 1 RED @40 EMERGENCY STOP, @22 MOUNT mm_m._nzqmmw 300.1
1050 7B4BZ102 7B4BZ102 1 BODY WITH 1INC CONTACT mm_m._nzqmmw "1300.1
marked legend @60 for emergency stop - EMERGENCY | SCHNEIDE
10S0 ZBY9320 1 e T eTRIC "300.1
SC111.01 0 /101.0;/101.
0Tt 024267 024267 X Mw%,_v_\ymmox_,\_mx PRI.230/400VE15V/SEC. 115/230VAC LEGRAND) /200.1
10T2 WDR-240-24 WDR-240-24-10A 1 PSU 180...550Vac-254...780Vdc/24Vdc-10A MEANWEILL/201.1
100TS1 SK 3110.000 SK 3110.000 1 CABINET THERMOSTAT +5...455°C / 230V/24V RITTAL |/115.2
2U 852-101 852-101 1 INDUSTRIAL-SWITCH, 5-PORT, 100BASE-TX WAGO | /403.2
DIAGNOSTIC ELECTRONICS FOR 4 X VIBRATION .
3U VSE002 VSE002 1 SENSORS TYPE VSA / VSP M_Mn%\_._ﬁ.u:_n /329.1
3U.01 0 /329.4
