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Regulations

DE-10-MI004-PTB013

MID approval — q,0.6 — 100 m3/h

DIEHL

Metering

Made in Germany 2014

<" SHARKY = (€M140102 D

DE-10-Mi004-PTB013
= Typ: 775 304xxxx

= e

Heat meter LCD Loop3: Installation

6 DME40 4876 2203
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DIEHL

Applications Metering

Heat production unit
Primary distribution network
Secondary distribution network

Sub-station Compatible reading systems

Public building / office building
(¢

©@EEME

Collective | individual housing

= »®
) Heat distribution (heat water) = -

.})
l

Drive-by Walk-by  Fixed-network

) Cold water return
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DIEHL

Metering

Operating principle

IEEEEEENI]
Forward
sensor

Control pocket

«
Consumption Production
Return
sensor
Iimmi ' IEEENEI

\ Shut-off valve
Control pocket

Shut-off valve

Compact meter
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Sectional drawing of the flow sensor DIEHL

Metering
Location pin
Ultrasonic Ultrasonic
transducer transducer
Inlet Outlet

v

Measuring

pipe Reflector
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DIEHL

Ultrasonic path Metering
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DIEHL

« Free-beam » principle Metering

No reflection at the measuring pipe Result: homogeneous sound field
The basic for precise measuring

Reflections at the housing do not reach the transducer anymore
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DIEHL

Swirl-free flow around reflectors Metermg
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DIEHL

Metering

4,800 h test in water loaded with particles

testqp 1.5 inrust water
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Diameter:
Connection:
Overall length:

9y

Operating pressure:

Diameter:
Connection:
Overall length:

dp:

Operating pressure:

Diameter:
Connection:
Overall length:

qp:

Operating pressure:

Diameter:
Connection:
Overall length:

ap:

Operating pressure:

DN 15 mm to DN 40 mm

DN 15

3/a"

110 mm

0.6 and 1.5 m3/h
PN 16/25

DN 20

1"

130 mm

1.5 and 2.5 m3/h
PN 16/25

DN 25 & DN 32
14" 112" - flanges
260 mm

6 m3/h

PN 16/25

DN 40

2" - flanges
300 mm

10 m3/h
PN 16/25
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DIEHL

Metering
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DN 50 mm to DN 100 mm

Diameter:

Version :
Overall length:

qdp:

Operating pressure:

Diameter:

Version

Overall length:

qdp-

Operating pressure:

DN50 & DN65
flanges flanges
270 mm 300 mm
15m3/h 25 m3/h
PN 25 PN 25

DN8O0 & DN 100
flanges flanges

300 mm 360 mm

40 m3/h 60 & 100 m3/h
PN 25 PN 25

12

DIEHL

Metering
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Pressure loss DIEHL

Metering
Nominal flow rate G m/h 0.6 1.5 1.5 2.5 6 6
Nominal diameter DN mm 15 15 20 20 25 32
Pressure loss at g, Ap mbar 85 75 75 100 128 128
Kvs value (Ap=Q*/Kvs®) 2.06 5.48 5.48 7.91 16.77 16.77
Nominal flow rate Gp m3/h 10 15 25 40 60 100
Nominal diameter DN mm 40 50 65 80 100 100
Pressure loss at g, Ap mbar 95 80 75 80 75 210
Kvs value (Ap=Q*/Kvs?) 32.44 53.03 91.29 141.42 219.09 219.09
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Dynamic range

DIEHL

Metering

1stapproval in Europe for Ultrasonic heat meter with dynamic range of 1:250 in class 2

1.5
2.5

10
15
25
40
60

100

10
24
4'ohor.

60hor.

100,
160hor.
24'ohor.

4'oohor.

2.5

12
18
30
50
80
120

120

4.6
6.7
18.4

24
36
60
20
132

132

1:1840

1:1675
1:2630
1:1200
1:1200
1:1200
1:1125
1:1080

1:1080
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DIEHL

Metering

Compact energy meter

v

Calculator (removable)

Flow sensor

Cable length 1.5m 3m

The connecting cable between flow sensor and calculator must neither be
shortened, extended nor changed.

15 DMFR property — Edition 10/2017 ‘



DIEHL
Flow sensor features Metering

e Measuring accuracy EN 1434 Class 2

e PN16/25 bar in standard (PN40 on request)
®  Qstart / Qoverload = 1:1500

e Environmental class C

e Temperatures max.: +130 °C or +150 °C

(4 h/day maximum, 100 h/year maximum at q < q,)
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DIEHL

Features of the calculator Metering

e 3.6 VDC battery D-cell (lifetime up to 16 years)
e 24 VAC / 230 VAC power supply (optional)
e Temperature sensor Pt 500 @ SHARKY

Made in Germany 2014

Cemdoiz D

?fg;‘é’;“é”“‘%iilixﬁ
.de
e Temperature range +1 °C up to +180 °C

Il

230V~ @

50-60 Hz
0,15W

OMS
Radio+
868 MHz

° Integrated radio 868 or 434 MHz Heat meter LCD Loop3: ntaltio
s
LR
e Real Data or Open Metering Standard @@@DD 00
. Zi‘?:okﬁ?ZFm lAatet:sg(')"”m
e Other optional modules (Plug & Play) — s B
‘Metering q: 5...130°

e EEPROM memory
¢ 24 months data storage register

o 4 tariff registers
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Voltage supply

Lithium battery:
e 3.6 VDC / D-cell

e Up to 16 years lifetime
(on read-out rate of 12 sec.)

Power supply:

e 230 VAC

e 24 VAC

(with removable back-up battery)

18

DIEHL

Metering

DMFR property — Edition 10/2017

A



DIEHL

Calculator installation Metering

The calculator must be removed from the meter and installed
at a sufficient distance away from heat sources if:

= The medium temperature is more than 90 °C or

Twater< Tambiant (fOr heat meter with cooling tariff). S

Wall mounting (standard)

19 DMFR property — Edition 10/2017 ‘



DIEHL

Calculator installation Metering

Spacer holder (optional)

Accessory for DIN rail (optional)
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DIEHL

Communication modules Metering

Plug-in option cards

M-Bus 2 pulse inputs /1 2 pulse inputs 2 pulse outputs
pulse output

s s s .
- Al s 12000015
- MN 11011001

2 analogue outputs M-Bus M-Bus Modbus RTU RS LON_ /
4-20mA RS 232 RS 485 485 2 pulse inputs

21 DMFR property — Edition 10/2017 ﬁ



Communication DIEHL

Metering

Integrated radio interface

« 868 or 434 MHz

« Real Data or Open Metering Standard
« Refresh period online

« Drive-By / Walk-By or Fixed Network

A 4

Option with remote radio

22 DMFR property — Edition 10/2017 ‘



Communication DIEHL

Metering

M-Bus Module
(M-Bus protocol: data refreshment every 3 minutes)

= 2 communication slots
(e.g.: M-Bus + M-Bus or M-Bus + radio)

= Telegram length up to 200 bytes

= 2 primary addresses

= 1 secondary address

RS 232 module RS 485 module
(M-Bus protocol) (M-Bus protocol)

23 DMFR property — Edition 10/2017 ﬁ



T DIEHL
Communication Metering
Analogue module

2 programmable passive outputs 4 — 20 mA
(flow, power, temperatures...)

+ integrated radio still possible

24 DMFR property — Edition 10/2017 a



DIEHL

Pulse modules Metering

Pulse input module
e 2 pulse inputs, for 2 additional meters
(e.g. water meter, gas meter, electricity meter, ...)

Pulse output module
2 programmable pulse outputs (#1: 4Hz; #2: 100Hz)
Energy, volume (Standard)

Error
Heating-, cooling energy

Combined pulse input-/ output module
e 2 programmable pulse inputs, for 2 additional meters
(e.g. water meter, gas meter, kilowatt-hour meter, ...)

e 1 programmable pulse output (not galvanically insulated)

25 DMFR property — Edition 10/2017 a



Modbus and Lon modules MDetleE;"L

Modbus
e Modbus RTU RS485
e External power 12-24V AC/DC mandatory
e Default communication settings:
e Address: 1 (programmable with specific tools
between 1 and 247)
e Speed: 19,200 bauds
e 8 bites of data
e Even parity
e 1 stop bit

Lon
e LON TP-FT 10 type
e Based on LonWorks 2.0 technology

.
PRI 00210500020 QIN

26 DMFR property — Edition 10/2017 ﬁ



DIEHL

Metering

Temperature sensor

« DN15 to DN20:
« Pt500 @ 5.2 mm 2 wires (standard)
« direct immersion
» DN25 to DN100:
« Pt500 @ 5.2 mm or 6 mm 2 wires (standard)

e Pockets

Model Cable length

Pt 500 2m/5m/10m

27 DMFR property — Edition 10/2017 ‘



DIEHL

Mounting temperature sensors pret—

q, 1.5 and q, 2.5 m3/h

Installation kit v
1 sensor installed delivered with SHARKY #

1 sensor not installed (o)

Sensor fitted with
M10 thread

Or ball valve fitted
with sensor

q, 6 ... q, 100 m3/h

2 sensors “"not installed”

Pockets

28 DMFR property — Edition 10/2017 a



Calculator

Made in Germany 2014

C€M14/0102

DE-10-MI004-PTB013
Typ: 775 304xxxx N

SHARKY

.de

—

DIEHL DN 15
Metering 0q: 5..130°C P54

230V~ @

50-60 Hz
0,15W

Heat meter LCD Loop3: Installation
\l

----- -

34
1
shi=M 5 DME40 4876 2203

gs: 3m¥h ©:1...180°C
=15m*/h

gi: 0.0

PS/PN: 16

DIEHL

Metering

8-digits LCD display with units

— and symbols

Display control push button
e short keypress (< 3 sec.)

> change in the loop
e long keypress (> 3 sec.)
> change the loop

_ Optical interface (standard)

ZVEI (M-Bus protocol)

29
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DIEHL

Metering

Display

Display of the J
quadrant Flow indicator

Loop display s———

& Maximum values

Identification for
Error symbol s—— = calibrated value

30 DMFR property — Edition 10/2017 ‘



Display - units DIEHL

O
kWh 0 °C s ; .
MWh 1-3 CF F IM_ :::100

GJ 1-3 Mwh MBtu A
Gcal 1-3 k W m -
MBtu 1-3 k Wh GJQ& _MI
GPM 1-3 MW Ja

gal 1-3 MWh G ca
°C, °F 0 h GJ S
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Display loops DIEHL

3

(1) Main loop

g g oI oI g ¢ o O g N B
i y e O

R ey

(3) Info loop o I g O N o N O

(4) Pulse input loop | [l Iv ?—_’_"1 - ’_’_T

(5) Tariff loop E W'ﬁ'lmnwl.W"'.anuﬁl.m.ﬁ

(6) Monthly value - - =
loop | | |




Heat meter

Programming loop 1-6

DIEHL

Metering

Current heat energy

Volume (complete)
Current cooling energy
Flow rate

Power

Forward / Return
temperature

Temperature
difference

Operating hours
Error code

Display test

Accounting date 1
energy / volume

Accounting date 1
previous year
energy / volume

Future accounting
date 1

Accounting date 2
energy / volume

Accounting date 2
previous year
energy / volume

Future accounting
date 2

Current date

Secondary address
Primary address 1 and 2
Place of installation

Pt 100/ Pt 500

Max. monthly flow rate /
Date

Max. monthly power /
Date

Integration interval
(max. values)

Status radio on / off

Status module port 1
Status module port 2
Number of error days

Software version
e.g. ,F01-001"

Pulse input 1/
pulse value/
accumulated value

Pulse input 2/
pulse value/
accumulated value

Date

Energy
Volume

Max. flow rate

Max. power

- Month1-24

Loop 5 (tariff)> not activated for standard version

33
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Programming loop 1-6

Combined heat & cooling meter

Current heat energy
Volume (complete)
Current cooling energy
Flow rate

Power

Forward / Return
temperature

Temperature
difference

Operating hours
Error code

Display test

Accounting date 1
energy / volume

Accounting date 1
previous year
energy / volume

Future accounting
date 1

Accounting date 2
energy / volume

Accounting date 2
previous year
energy / volume

Future accounting
date 2

Current date

Secondary address
Primary address 1 and 2
Place of installation

Pt 100/ Pt 500

Max. monthly flow rate /
Date

Max. monthly power /
Date

Integration interval
(max. values)

Status radio on / off

Status module port 1
Status module port 2
Number of error days

Softwareversion
e.g. ,F01-001"

Pulse input 1 /
pulse value/
accumulated value

Pulse input 2/
pulse value/
accumulated value

DIEHL

Metering

Current tariff energyl/ Date
threshold tariffl

Energy
Current tariff energy2 /
threshold tariff2 Volume
Accounting datel / Max. flow rate
tariff energyl Max. power
Accounting datel /
tariff energy2 > Month 1 — 24

Accounting datel previous year/
tariff energyl

Accounting datel previous year/
tariff energy2

Accounting date2 /
tariff energyl

Accounting date2 /
tariff energy2

Accounting date2 previous year /
tariff energyl

Accounting date2 previous year /
tariff energy2

Loop 5 > only for combined meter

34
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DIEHL

Tariff function Metering

4 tariffs

Single adjustable threshold values

2 threshold values can be combined

Selectable indicated values (under threshold or over threshold)

Energy or time-based tariff

35 DMFR property — Edition 10/2017 ‘



Tariff function

Example: At> 30K (t 01)

DIEHL

Metering

50
45
40
35
30
25
20
15
10

5

0

Time

| = Tarifspeicher in kW/h — Temperaturdifferenz in °C == Energiespeicher in kW/h — Tarifschwelle in °C

36
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Tariff function DIEHL

Metering

Example: At < 30K & At > 20K (t 10)

50
45
40
35
30
25
20
15
10

3)

0

Time

— Tarifschwelle 1 in °C — Temperaturdifferenz in °C — Tarifschwelle 2 in °C
— Energiespeicher in kW/h = Tarifspeicher in kW/h

37 DMFR property — Edition 10/2017 .



Tariff requirements for tariff memories 1-4

RE
-RE
FE

AT < threshold
AT >= threshold
Tk < threshold
Tg >= threshold
T < threshold
T >= threshold
P < threshold

P >= threshold
Q < threshold
Q >= threshold
-1*AT < threshold

-1*AT >= threshold
(equivalent coldness)

time

external controlled
return energy
return energy

forward energy

t 000y
t 010y
t 001y
t 011y
t 002y
t 012y
t 004y
t 014y
t 005y
t 015y

t 006y
t 007y

DIEHL

Metering

38
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Tariff function

DIEHL

Metering

AT

Tr T¢

1..255°C
1..255°C
1,000 .. 255,000 kW
0.100 .. 25,500 m3/h

-1

1K

1K

1,000 kW
0.100 m3/h

15 minutes

Monday 8:00

Tuesday 7:00
Wednesday | 21:00

Thursday 20:00
Friday 6:00

Saturday 19:00
Sunday 19:00

20:00

21:00
24:00
8:00
8:00
22:00
21:00

DMFR property — Edition 10/2017 ‘



Tariff function

Example: bonus / malus

DIEHL

Metering

Temperature

100

n P
Lo

supplied heat
at price x

extra charge- extra charge y
credit -y

Time

—— forward

return 50°C

40
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Monthly memory

Monthly memory

Max. values memory

LOG memory Event memory

Memory for 25 values e.g. per month* for 2 years

Date / time
Cumulated energy
Tariff energy 1
Tariff energy 2

Tariff definition 1
Tariff definition 2
Cumulated volume
Number of Error days
Value of max. flow
Time max. flow
Date max. flow
Value of max. power
Time max. power

Date max. power

Pulse input 1

Pulse input 2

Pulse 1 definition

Pulse 2 definition

Operating hours

Max. forward temperature
Time max. forward temperature
Date max. forward temperature
Max. return temperature

Time max. return temperature
Date max. return temperature

* programmable storage interval (daily, weekly, monthly, ...)

DMFR property — Edition 10/2017
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Max. value memory (in monthly memory) I\/IDetIeEg-l =

Monthly memory Max. values memory LOG memory Event memory

Max. flow rate

Max. power

Forward temperature

Return temperature

Temperature difference
Integration time: 6/ 15/ 30/ 60 minutes
24 hours

1,024 seconds
e Standard integration time: 60 minutes . I
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L
LOG memory MDetIeEg-l

Monthly memory Max. values memory LOG memory Event memory

2 memory blocks
areal area 2

The data blocks can have variable sizes to
- 8, 16, 32, 64, 128 Bytes N
- Memory size 13,696 Bytes

\data block

Storage interval: 1,2,3,4,5,6, 10, 12, 15, 20, 30 minutes
(different area 1 to 2) 1 or 24 hours

Day in the month

Day of the week

1,024 seconds

15th or end of month

Standard: 24 hours
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LOG memory

Monthly memory

Data:

DIEHL

Metering
Max. values memory LOG memory Event memory
Value Byte Value Byte
Time 2 Overload time flow 2
Date 2 Last average value forward temp. 2
Energy 4 Last average value return temp. 2
Tariff energy 1 4 Last average value difference temp. 2
Tariff energy 2 4 Value of max. flow 3
Tariff definition 1 2 Time max. flow 2
Tariff definition 2 2 Date max. flow 2
Volume 4 Value of max. power 4
Status of errors 1 Time max. power 2
Operating hours 3 Date max. power 2
Number of error days 1 Value of max. forward temperature 2
Pulse input 1 4 Time max. forward temperature 2
Pulse input 2 4 Date max. forward temperature 2
Pulse input definition 1 1 Value of max. return temperature 2
Pulse input definition 2 1 Time max. return temperature 2
Forward temperature 2 Date max. return temperature 2
Return temperature 2 Value of max. difference temp. 2
Difference temperature 2 Time max. difference temperature 2
Overload time temperature 2 Date max. difference temperature 2
44
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Log memory DIEHL

Metering
Monthly memory Max. values memory _ Event memory
Area 2
Energy = 4 bytes
Volume = 4 bytes
Tr = 2 bytes
Tv = 2 bytes
E, V, Tr, Tv, Date ) Date — 2 bytes
Total = 14 bytes
—) 16 bytes block size
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Log memory DIEHL

Metering
Monthly memory Max. values memory _ Event memory
Example:
Area 2
A
16 bytes 65 % 35 %
8,902 bytes 4,794 bytes

Area 1 mmm) 8,902/ 16 = 556 blocks mwmmmp  ~ 23 days (FiFo)
Interval 1 = 1 hour

Area 2 mmm) 4,794 /16 = 299 blocks mmmsp  ~ 10 months (FiFo)
Interval 2 = 1 day
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Event memory (FIFO-principle) DIEHL

Metering

Monthly memory Max. values memory LOG memory Event memory

Temperature measurement errors

Ultrasonic operating time measurement errors

Start / stop of test mode

Modification of the main configuration

Power failure = restart of software

—> Storage interval: 6 minutes
- 127 entries

47 DMFR property — Edition 10/2017 ‘



Error codes DIEHL

Metering

C-1 Basic parameter error in Flash or RAM — meter must be replaced
E 1 Temperature range outside [-19.9 °C ... 190 °C]
— sensor short-circuit / sensor break
E 3 Forward sensor and return sensor exchanged
E 4 Hardware error during ultrasonic measurement
— transducer defective / transducer short-circuit
ES5 No communication possible for a short time (reading too frequent )
E 6 Wrong flow direction in the measuring part
— Flow =0
E 7 No useful ultrasonic received signal
— Air in the measuring section
E9 Battery nearly empty
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IZAR@MOBILE 2 software

IZAR@MOBILE 2 software — Standard set

« Read-only » mode:

e For measured values read out
e For application analysis

e For meter configuration print-out

DIEHL

Metering

IZAR@Mobile 2

! smart in solutions

Software download on www.diehl.com/metering

E— = e o | m»gu:;m des

Ot sempemure

IZAR@MOBILE 2 software — Expert set

A more complete version that enables the
configuration/modification of some meter

parameters.
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http://www.diehl.com/metering

DIEHL

Metering

X\‘

smart in solutions
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