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Symbols used in this manual 
and relative meaning

l	WARNING!
Indicates particularly important infor-
mation.

a	DANGER!
Identifies actions that may lead to 
injury or damage to the device if not 
performed correctly.

d	PROHIBITED
Indicates actions that MUST NOT be 
performed.

 
Compliance
Maddalena S.p.A. declares that E-Bulk 
is compliant with the mandatory require-
ments of the following directives and stand-
ards:
–	 Directive 2014/32/EU MID (Measurement 

and adjustment devices)
–	 ISO 4064 (Water meters for cold potable 

water and hot water)

The full declaration of EU compliance 
is available from the following website: 
www.maddalena.it.

Warranty
Conditions of sale and warranty
The conditions of sale and warranty are avail-
able on the website www.maddalena.it.
 
Warranty limitations
Maddalena S.p.A. declines all responsibili-
ty, with immediate invalidation of the war-
ranty in relation to:
–	 Damage or defects caused by transport or 

loading/unloading
–	 Incorrect installation caused by a failure to 

observe the instructions provided
–	 Use for purposes other than those indicat-

ed in this manual
–	 Use by unqualified or untrained personnel
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1	 General information

1.1	 Warnings and safety rules

l	WARNINGS
–	 This manual is the property of 

Maddalena S.p.A. and may not be 
reproduced or transferred to third 
parties: all rights reserved. It is an 
integral part of the product; make 
sure it is always with the device, 
even if it is sold/transferred to an-
other owner, so that it can be con-
sulted by the user or by personnel 
authorised to carry out mainte-
nance and repairs.

–	 Read this manual carefully before 
using the device to ensure safe op-
eration.

–	 The device must be used as intend-
ed by Maddalena S.p.A., which 
is not liable for damage caused to 
persons, animals or property by 
installation, adjustment or mainte-
nance errors or improper use of the 
device.

–	 After unpacking, ensure the deliv-
ery is intact and complete. If it does 
not correspond to what was or-
dered, contact the local distributor 
who sold you the device.

–	 The device must be installed and 
used in an area protected from 
freezing.

–	 The device must be protected 
against extreme humidity and heat: 
intense weather conditions can 
damage the battery and the device. 
The maximum permissible temper-
ature during operation is 50°C.

–	 If in doubt about the condition and/
or functionality of the device and its 
parts, please contact your local dis-
tributor for further information.

–	 Once the device has been commis-
sioned, report any faults or mal-
functions found to the product sup-
plier.

–	 In the event of complete destruc-
tion of the device, with the electro-
lyte escaping, avoid skin and eye 
contact with the electrolyte. Do not 
inhale the vapours produced and 
ventilate the room adequately.

–	 This device is not intended for use 
by persons with reduced mental or 
motor capacities, or lack of experi-
ence and knowledge (including chil-
dren), unless they are supervised by 
a person responsible for their safe-
ty and given appropriate instruction 
on how to use the device.
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1.2	 Restrictions

d	PROHIBITED
–	 Make modifications and/or attempt 

to repair the product. Any interven-
tion may only be carried out by au-
thorised personnel.

–	 Shorten or lengthen the pulse out-
put cable in order not to impair me-
ter performance.

–	 Leave the device exposed to the 
weather.

–	 Place the device near heat sources 
and expose it to direct sunlight.

–	 Place the device close to sources of 
electromagnetic interference.

–	 Use the device in environments 
where the temperature drops be-
low 0°C.

–	 Open the device and/or replace the 
battery.

–	 Use solvents to clean the device.
–	 Dispose of the packaging materi-

al in the environment and leave it 
within reach of children, as it can 
be a potential source of danger: it 
must be disposed of in accordance 
with current legislation.

–	 Dispose of the device with house-
hold waste.

1.3	 Device description
E-Bulk is an electronic cold water meter. It 
measures the flow volume, flow rate and 
other parameter values using ultrasonic 
technology.The electronic meter continu-
ously monitors the status of operating and 
installation parameters. In the event of a 
fault, it triggers the dedicated alarms.
 
The managed alarms are the following: cir-
cuit fault, transducer fault, and air in chan-
nel (see section “Faults and errors”).
 
The main technical specifications of the 
E-Bulk design are:
–	 Liquid crystal display;
–	 Extremely low starting flow rate. The 

minimum flow rate is one third that of 
conventional water meters. The device 
starts metering water at a flow rate of 
10L/h;

–	 Temperature detection and fault re-
porting. Reporting of abnormal water 
consumption and ultrasonic signal quality 
detection;

–	 Absence of moving parts. Resistance to 
wear and constant functioning over time;

–	 Lithium battery. Ensures long-lasting 
power supply (13 years);

–	 Integrated pulse output;
–	 Available with integrated 868wM-Bus 

radio;
–	 Available with 4-20mA output to meas-

ure the flow rate.
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1.4	 Usage limits
The product can be used exclusively with di-
ameters from DN 50 to DN 200* and with a 
maximum operating temperature of +50°C.

* Max DN400 on request

1.5	 Structure

1

2
3

6

4
5

1	 Cover
2	 Display
3	 Magnetic key door
4	 Cable for connecting pulse reader and 

4-20mA (optional)
5	 Radio antenna (optional)
6	 Meter housing

1.5.1	 Dimensions

L

H1

H

L1 W

n×ΦD1ΦD

ΦK B

PN PN10/PN16 PN10 PN16
DN
(mm) 50 65 80 100 125 150 200 200

L 200
270*

200
300*

225
300*

250
360* 250 300 350 350

L1 120 120 120 120 123 120 120 120

H 245 250 275 290 380 400 470 470

H1 65 70 90 100 125 130 170 170

W 123 123 123 123 123 123 123 123

B 172 190 205 230 250 285 340 340

D 165 185 200 220 250 285 340 340

K 125 145 160 180 210 240 295 295

n×
ΦD1

4×
Φ18

4×
Φ18

8×
Φ18

8×
Φ18

8×
Φ18

8×
Φ22

8×
Φ22

8×
Φ22

(*)	 Non-standard. Available on re-
quest
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1.6	 Identification
The E-Bulk meter has its identification data 
marked on it.

1
2

3

1	 Meter label data
2	 Production date
3	 Battery expiration date

1.7	 Display
The display shows the data on volume, flow 
rate and water temperature cyclically, as 
well as any active error codes.
Hold the magnetic key (1) close to the door 
(2) to change the data displayed, forcing the 
cyclical reading.
The segment tests on the display can also 
be viewed.

m
3

3
2

2
5

5
5

6
4

1 5
3

1

2
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Description Screenshots

Flow volume (standard display)

Water temperature/Instant flow

Display test

1.7.1	 Faults and errors

Faults Screenshots

Empty tube

The temperature of the water is low (the error 
message appears when the temperature is 
below 4°C)

Overflow

Errors Screenshots
E1-11: measuring channel 1 - circuit fault
E1-22: measuring channel 1 - faulty transducer 
or measuring channel or reduced flow signal
E2-11: measuring channel 2 - circuit fault
E2-22: measuring channel 2 - faulty transducer 
or air in the measuring channel or reduced flow 
signal

 
Seals
Two seals are attached to the meter: opening the device causes them to break. Interven-
tions must be carried out by a centre authorised by the manufacturer.
Do not alter or remove the meter seals, otherwise the warranty will be invalidated.
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1.8	 Technical specifications
Description DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 U.M.
Accuracy class 2  
Ratio Q3/Q1 500  
Maximum read-
ing 9999999.99999 99999999.99999 m3

Maximum work-
ing pressure 1.6 (1.0 upon request) MPa

Temperature 
class T50 (T30 upon request)  

Sensitivity class 
for installation 
conditions

H U0-D0, V U0-D0  

Protection class IP68  
Power supply 3.6 lithium battery Vcc
Useful battery 
life 13 years

Environmental 
and mechanical 
conditions

Class O (Class B, Class M optional)  

Electromagnetic 
class MID M1, E1 (E2 on request)  

Liquid Water  
Installation 
position Any  

Overload flow Q4 31,25 50,00 78,75 125,00 200,00 312,50 500,00 m3/h
Permanent flow 
Q3

25,00 40,00 63,00 100,00 160,00 250,00 400,00 m3/h

Transition flow 
Q2

0,080 0,128 0,202 0,320 0,512 0,800 1,280 m3/h

Minimum flow Q1 0,050 0,080 0,126 0,200 0,320 0,500 0,800 m3/h
Pressure drop 25 KPa
Impulses/litres 1P=10L 1P=100L P=L

Pulse duration

with frequency impulses generated by flow  
<=4Hz 125

ms
with frequency impulses generated by flow >4Hz

half of remaining period
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1.9	 Technical specifications radio module (optional)
Features Description
Status Radio Active (Default)
Transmitting frequency Every 16 seconds
Encryption Not active (Default)

Alarms
Low water temperature (<4°C), low battery level, 

empty tube, tampering (removal of dial), seal 
broken

Configuration By radio, through the Android app and magnetic 
key

Power supply Lithium-ion battery
Battery lifespan 13 years +  1 in storage

Certifications/Approvals
CE in compliance with European standards

RED 2014/53/EU, RoHS2 (EU) 2017/2102
Standard Wireless M-Bus, OMS (upon request)
Modes T1 (Default), C1 (Optional)
Operating frequency range 868.0 - 868.6 / 868.7 - 869.2 MHz
Radiated power 14dBm max
Antenna gain 2dB
Antenna cable length 3m
Range 500m in line of sight
Reference standards EN 13757
Device class Radio class 1

Data sent Meter serial number, total volume, instant flow, 
date, alarms

Environmental conditions
Storage temperature:  -20°C ÷ +60°C

Operating temperature:  -10°C ÷ +50°C
Protection rating IP68
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1.10	Additional technical specifications

1.10.1	PLC-PNP input diagram for connecting the pulse output

NPN OUTPUT

1
2

PLC PNP INPUT

R1
820 - 1000 ohm/1-2W

WHITE CABLE

BROWN CABLE

+24VDC: PLC POWER SUPPLY REFERENCE

0VDC: COMMON PLC

CONNECTIONS

Conductor Signal Description
White Impulses Signal with forward and inverse flow
Yellow Direction Contact closed = inverse flow
Green Tampering Contact open = tampering
Brown Ground Common

Grey Impulse counter forward

In case of inverse flow, the meter internally records the 
volume. When normal flow is restored, impulses are 
not generated until the total volume value recorded 

previously resets to zero.

Features

Digital outputs (5 wires) Impulses output, direction flow, tampering, 
ground, meter impulses forward

Maximum frequency of impulses 10Hz
Output type Collector open NPN, 30Vdc, 50mAdc
Cable length 3m



11

1.10.2	Split pulse output

The meter has two pulse outputs which can be connected to two different devices.
 
First output (white wire): pulses are generated regardless of flow direction. When com-
bined with the direction output (yellow wire) it is also possible to distinguish the direction 
of flow.
Second output (grey wire): compensated output. In the case of reverse flow, no pulses 
are generated and the measured reflux volume is compensated before the normal pulse 
generation is restored.
 
Demonstration diagram
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1.10.3	Pressure drop

∆p (kPa)

Q (m3/h)

1

10

5

1 10 100 1000 10000

DN
50

DN
65
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80

DN
100

DN
125

DN
150

DN
200

1.10.4	Error curve
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1.11	Analogue output 4-20mA (optional)
The 4-20mA analogue output is optional and is used for measuring the flow rate.
 
The output current varies linearly to the flow rate between 4mA and 20mA.
 
The 4mA value represents the null flow rate while the 20mA value is the maximum flow rate 
(Q4) which varies according to the diameter of the meter.
 
The 4-20mA output of the E-Bulk is a passive circuit and must be powered by an external 
device not supplied to the customer.
 

Parameter Value U.M.
Power supply 24 VDC
Red wire Positive (+)  
White wire Ground (-)  
Cable length 3 m

The two-wire analogue output 4-20mA is separate and insulated from the 5-wire pulse 
output.
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2	 Installation

2.1	 Receipt of the product

1x

l	WARNING!
The instruction manual is an inte-
gral part of the device and should 
therefore be read and stored 
carefully.

d	PROHIBITED
Packaging material must be prop-
erly disposed of and kept out of 
children’s reach as it may repre-
sent a hazard. Disposal must be 
performed in line with applicable 
laws.

2.2	 Assembly
Authorised personnel: specialised installer 
or plumber, assigned by the metering oper-
ator.

l	WARNING!
Only authorised and suitably 
trained personnel with sufficient 
technical experience may install 
and operate the device.

Before installing the device, make sure that 
the two sections of tube are even to prevent 
mechanical stress, clean them with care (es-
pecially in the case of empty tubes) and let 
water run for a while, using a stub pipe on 
the tube instead of the meter.
 
If there is no water in the pipeline, open the 
valve upstream of the device before install-
ing it. This is necessary because opening 
the valve after installation is complete may 
cause air suction that could damage the de-
vice.
 
Before using the meter, first fully remove air 
from the pipe and the device itself. The in-
terception/adjustment valves must be fully 
open when doing this. Open the valve at the 
start first and then the valve at the end.
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Install the meter:
–	 protected from frost (insulate it if necessary with insulation material) and in the lower 

part of the system to prevent air accumulation;
–	 protected from blows and tampering, where readings are easy to make;
–	 so that the direction of the arrow on the device coincides with the flow direction.
Install proper interception valves upstream and downstream of the meter to permit main-
tenance operations and inspections on the device, as well as to check the system.
 

l	WARNING!
Before positioning the seal, make sure that it is not damaged.
Make sure that the seal is not damaged during installation.
Make sure that the level of the seal matches that of the tubing.
Check that the seal does not protrude from the tube.
Make sure that the surfaces of the flange are clean and undamaged.
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–	 Fasten the meter flange (1) to the counterflange (2) using nuts and bolts (not provided) 
(3). Make sure that the seal is positioned correctly and that it is level with the flange.

1
2

3

3

1
2

3

3

l	WARNING!
Make sure that the flange and counter-flange holes are aligned.
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–	 Tighten the bolts.

l	WARNING!
Check the seal hold to prevent leakage.

The antenna cable (1) is fitted with a slot for a fastening screw.
Fasten the cable to a support (not provided) (2) in a vertical position as high as possible to 
maximize radio-signal range.
If the meter is installed underground, take the antenna out of the underground space or as 
close to the exit as possible. (Only for E-Bulk radio version).

1

2

l	WARNING!
With metallic closures on manholes, keep the antenna at least 30cm away from 
the metal part.
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l	WARNING!
Sensitivity class in installation conditions: H U0-D0, V U0-D0
If the U and/or D letters are followed by the letter S, install a flow straightener.

H U0-D0

U0 = 0

D0 = 0

U0 = 0
D0 = 0

DN50 DN50
V U0-D0
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3	 Use
The ultrasonic water meter is ideal for sig-
nificant usage and, thanks to the absence 
of moving parts, it is resistant to wear and 
grants constant functioning over time.
The measurements taken by the meter are 
shown cyclically on the display and they are 
also available on other interfaces.
 
- Data can be transmitted continuously us-
ing the wM-Bus 868MHz radio (optional).
- The pulse output, available as standard, 
allows the transmission of pulses for the 
metering of the water volume. Various 
transmission systems using different tech-
nologies can be connected to this output.
- The optional analogue output 4-20mA 
makes it possible to measure the flow rate: 
it can be connected to a local flow measure-
ment system.
 
The water meter is not indicated for instal-
lations with especially heavy water, water 
with algae or sludge and debris.

4	 Configuration
The water meter E-Bulk is supplied with a 
default configuration.
The default settings can be changed via:
–	 The ElecTo Bulk app (Android, download-

able from Google Play Store);
–	 a Bluetooth or USB optical reading head.
 
The app allows the following parameters to 
be read and programmed:
 
Impulse outlet
–	 Pulse duration (1) (default 125ms)
–	 Pulse weight (2) (100L per DN>100, 10L in 

all other cases)

1

2



20

General parameters
–	 Date and time (3)
–	 Periodic reading (4) (default: 28)

3

4

Internal radio parameters
–	 Activation / deactivation (5)
–	 Mode (6) (default: T1)
–	 Frame (7) (default: short)
–	 Encryption (8) (default: NO)
–	 Encryption key (9) (default: default)
–	 Transmission frequency (10) (default: 16 

seconds)
–	 Transmission window (11) (default: 8:00-

18:00)
–	 Transmission months (12) (default: Jan-

Dec)
–	 Transmission days (13) (default: Mon-Fri)

5

6

7

8

9

10

11

12

13

16 seconds
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5	 Maintenance

5.1	 Battery
The meter is fitted with a 3.6V lithium bat-
tery that cannot be recharged but can be 
replaced.
The estimated lifespan of the battery is 13 
years, calculated using factory set-up and 
with the following operating conditions:
–	 from -10°C to +0°C for 10% of the lifespan
–	 from 0°C to +30°C for 80% of the lifespan
–	 from +31°C to +55°C for 10% of the 

lifespan

l	WARNING!
Humidity and intense heat may 
damage the battery and reduce 
its lifespan.

The device calculates the useful remaining 
life of the battery based on memorized pa-
rameters, for example, estimated consump-
tion of the electronic board in standby, con-
sumption in transmission and the number 
of transmissions made.
Battery life depends on the data transmis-
sion frequency you choose to set.

a	DANGER!
If the battery is empty, it is nec-
essary to contact the metering 
operator for the correct replace-
ment procedure.
The battery must be disposed 
of in compliance with applicable 
laws on waste disposal in the 
country of installation.

5.2	 Cleaning
No particular cleaning procedures are re-
quired. However, the installation area 
should be kept clean and periodic checks 
should be performed to ensure the required 
environmental conditions are met.

d	PROHIBITED
Use of abrasive products, petrol 
or trichloroethylene is not per-
mitted.

5.3	 Disposal
The device is made from various materials 
such as: metal and plastic materials, electri-
cal and electronic components. It must be 
disposed of in accordance with current local 
regulations on industrial and special waste. 
It must not be disposed of with household 
waste.
 
The device does not contain any toxic/haz-
ardous substances or elements, including 
lead, mercury, cadmium, hexavalent chro-
mium, polybrominated biphenyl.
 
At the end of the product’s life, ensure safe 
removal and responsible disposal of com-
ponents, including recycling of batteries, in 
compliance with applicable environmental 
laws in the country of installation.
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6	 Certified and approved
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MADDALENA spa
Via G.B. Maddalena 2/4 - 33040 Povoletto (Udine)
Tel. +39 0432 634811
www.maddalena.it

Maddalena S.p.A. reserves the right to change its products at any time and 
without prior notice, with the aim of improving them and without compromising 
primary features. All the graphic illustrations and/or photographs appearing in 

this document can be represented with optional accessories that vary in relation 
to the country where the device is used.


