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THE ALLURE OF NFC IS ITS SIMPLICITY
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1Gb Wireless USB/
A Ultrawideband 4

100Mb

Mb " Bluetooth

100Kb

0.01m 0.1m im 10m 100m 1km 10km Range

Clima 2019 10



Ny
BELIMO

<4cm

Typ 1.5cm
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106kBit/s

payload is smaller because of overhead
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NFC IS NOT RFID, BUT APART OF IT!

868/915 MHz| 5,8 GHz

T Ll : )
100 1000 10000 Frequenz
UHF MW [MHz]
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March 2014 : First NFC device
November 2016: Second NFC * more devices, KPI, Cloud
device

2013 2015 2017

2014 2018

. N N
Start NFC Research und Know « Additional NFC research + September 2017: iOS Integratién With zIP-
How year BT-NFC

- Assistant App improvements * NFC as Cloud Interface

=,
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DESIGNED TO SUPPORT iOS AND ALL OTHER BLE DEVICES
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Hydraulic Control Valves BELIMO

Position Control Flow Control Energy Control
« Water Independent + PressurelIndependent < Pressure Independent
« Temperature Independent
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Hydraulic Balancing BELIMO
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Hydraulic Balancing BELIMO

Parallel Interaction
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= Constant Pressure
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Hydraulic Balancing BELIMO

Manual

= Equitable distribution of flow under design conditions
= Maximize comfort to all zones
= Especially under peak load

Clima 2019 27



. . Yy
Hydraulic Balancing BELIMO

Electronic
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Electronic — ultrasonic flow sensor

ceiver

Acoustic
Mirror

B <—Temperature

Liquid

Speed(Pulse) = Speed(Fluid) + Speed(Sound)
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Electronic Pressure-Independent Valve BELIMO
(EPIV)

DN15 ... DN50 DNG5 ... DN150

0-10Vv.  MPRZ7B)S  <®BACnet  $#odbus
Clima 2019 MS/TP RTU

30



Ny
BELIMO

Electronic Pressure-Independent Valve

Made in Switzerland

Design and production: Hinwil Switzerland

Each sensor is wet calibrated
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Electronic Pressure-Independent Valve BELIMO
Perfect flow control

= Automatically controls to the desired set-point flow, regardless of
pressure variations in the system

Differential pressure

Flow rate

Valve opening
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Electronic Pressure-Independent Valve BELIMO
Pressure-independence

EPIV with nominal size DN40
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Belimo Energy Valve™
(EV)

DN15 ... DN50

EEEEEEEEEEEEEEEEE
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DNG5 ... DN150
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Power and Energy

Energy consumption

Q=fQ-At

Flow

Power transfer

Q=f(V,AT,p,c)

Supply Temperature
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Energy Valve BELIMO
Delta-T Manager

 The plant will operate in the saturation zone
with a higher flow, but no added kW

Reduced Delta T

No Addey kw

I,_
)
o
= -
=)y
O.
e
Ll
=
@ =
|




Energy Valve
Delta-T Manager
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Integrated Web Server

Web browser

Web server
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http://ev52.belimo.ch/
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Energy Valve BELIMO

Energy monitoring

Energy-efficient operation Data collection

Optimisation / Maintenance Analysis / Monitoring
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Pressure ldependent Valves BELIMO
Functions

Legend
EPIV
EV

Dynamic hydronic balancing

Air bubble-tight shut off

Pressure-independent flow control

Continuous measurements
= Flow rate
= Supply/return media temperatures

8 1]

Monitoring function
= Power output heating/cooling coil
= Expenditure of energy for heating/cooling
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Cloud BELIMO
Energy Valve 3.0

Multiple benefits providing advanced
optimization

@ ® 6 06 ©

OPTIMIZATION OF PERFORMANCE ONLINE SOFTWARE INCREASE LIFETIME
DELTA T AND REPORT SUPPORT UPDATES WARRANTY TO DATA
FLOW SETTINGS 7 YEARS ACCESS
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Cloud
Energy Valve 3.0

+ Better performance and system
stability

«  Ensures effective use of
the Delta T Manager

+ Cost savings through efficient
operation

Clima 2019

Ny
BELIMO

Optimization of delta-T and flow settings

-4
BEL'MO Overview Device Management Settings ~ Support ~

Support > Delta-T Gptimize Request

Delta-T Optimize Request

Delta-T Optimize Request

@ Information:
Request a device specific optimization for your Delta T settings.
- With the data of your device we will run an analysis and aavise
Device EV: =
Select EV3 Device recommendations. Please select whether you'd like 1o set new
Delta T values yourself manually or whether you would prefer to

Usage [ The EV3 is used for both cooling and heating have them set automatically. Either way you will receive a
notification by email after the data analysis is complete

Subject  Delta-T Optimize Request

Updating & Manual O Automatic
Please note that your device should report operational data for at
least two months for a successful optimization

Ich bin kein Roboter.
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Cloud BELIMO
Energy Valve 3.0

Performance Reporting

: Automatically generated
performance and commissioning
report with key insights

: Important KPI data for system
transparency
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EV

Quarterly Performance Report
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Belimo Energy Valve™

Name Status

Total Energy 3, 2018

Serial Number

TABS EG Nor

G Siid Comfort@HQBelimo

Belimo Energy Valve™ Performance Report

OVERVIEW R -
Reporting Period: a3, 2018 |
Namn -
|t
Vahe Size (ON.mm)
2018 1644
CURRENT SETTINGS
Control Mode Flow
Overide None I
Maximum Flow (Vmax) 153 Vmin I
Valve in supply pipe |
off
Ploase check out our DeltaT Optimization service
nergy Q1-Q3, 2018 164665 kwh
gy Q1-Q3, 2017. 528 kwh =
% coc ing Energy Q3, 2018 102 kwh -

Heating Energy Q3, 2018 11414 KWh

DELTA T PERFORMANCE

Average Delta T System Charac

itic Q3
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https://energyflowmap.cloud.belimo.com/belimo.html

Cloud | | BELIMO

Data Analytics

1. Business opportunity

2. Fit for use

BELIMO \

!

000 Analytics (Research

3. Device flag patterns




. V' / 4
Cloud Data Analytics BELIMO

Business opportunity

Valves consume energy through
pressure loss.

.. EnergyValve™
Open valves operate more efficiently — 100%

than closed valves.

A pump optimizer adjusts its speed

to keep valves as open as possible. 50%

Operating Hours

78% of EnergyValve™ operation is
below 50% position.

0%

0-50% 50-100%
Large potential for pump optimizer! Valve Position
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Cloud Data Analytics

Fit-for-use

= Product development requires
specification

= This leads to questions like
“Which temperature range should we
cover with an EV?”

= Today: -10°C to 120°C.

= Would the customer benefit from an
option with extended temperature
range?

Out of range less than 0.0015% of «
operating hours.

Clima 2019

0.25

g

= e

a ()
‘

fraction of devices
o
o

0.05

0.3

0.25 -

0.2

0.15 -

fraction of devices

0.1

0.05

V ([ 4
BELIMO

Minimum Observed Temperature (°C)

Maximum Observed Temperature (°C)




. V' / 4
Cloud Data Analytics BELIMO

Device flag patterns

What we would like to do...

Find interesting behavior
Understand behavior

|dentify general rule

Verify it on other systems
Automatically detect this in the future

ok wbhPE

Let's analyze...
= Devices EV50 to EV54 in Hinwil, Switzerland
= Over 1 year of warning and error flags
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Device flag patterns

- .

FlowNotReached

Tue

Wed

Thu

no heating in

Fri

Sat

= summer

Sun

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Device flag patterns

Setpoint flow cannot be reached
= and the valve is fully open (out of control)

EV54
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Time Jan 02, 2019
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Cloud Data Analytics BELIMO

Device flag patterns

Flow not Reached
Why does it occur?

- —Hagis-wiong

. . hic
-_P_H_m_p_ﬂ_e{_e_p_e_Fa_t_i_H_g S O O O O e e o o
= Parallel loads consume the

water 0 20 40 F?;}w 80 100 120
= system capacity is too low .:

warning
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Device flag patterns

EV Flows

IL"‘-\ IALQ—"“*‘M. W Legend

EV50 50

Evs1 VT M—*ﬁ Flow Rate
PO Flow not Reached
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Device flag patterns

Why does it occur? Short Term

better understanding of root causes
—Hag-s-wreng provides meaningful insight for end users
=-Viaxis-setteo-high Mid Term
—Pymp-het-eperating Combining flags reduces

the number of alarms in a
meaningful way

water
= gsystem capacity is too low « Long Term |
Use Al to improve system behavior

= Parallel loads consume the
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Cloud Data Analytics

Summary

= Analytics...
= provided an indicator that building operators
can improve their systems

= can improve product development

= is an important tool to develop intelligent,
meaningful feedback for the end user

Clima 2019
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Augmented




Virtual Reality (VR) Augmented Reality
recreate a digital (AR) overlays digital
environment around| objects in the real
the user world
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Expectations

Digital Twin

Biochips

Smart Workspace
Brain-Computer Interface

Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs

Al PaasS
Quantum Computing

Deep Neural Nets (Deep Learning)
Carbon Nanotube

loT Platform

Virtual Assistants
Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Volumetric Displays

Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5

Edge Al

Mixed Reality

Exoskeleton
Blockchain for Data Security

Neuromorphic Hardware

Knowledge Graphs

4D Printing

Artificial General

( Smart Fabrics
Intelligence

Augmented Reali
Smart Dust " ty

Flying Autonomous Vehicles
Biotech — Cultured or Artificial Tissue

Ny
BELIMO

Plateau will be reached in:
@ fless than 2 years
@ 2to5years

@ 5o 10 years

/\ more than 10 years

As of August 2018

Peak of
Innovation Trough of : Plateau of
- Inflated 2R
Trigger Expectations Disillusionment Siope: oL EnRgutenment Productivity
v Ll
Time
66

Source: Hype Cycle 2018 -
Gartner
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OUR FIRST BELIMO
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SECOND PoC: COMMISSIONING FOR PRCA BELIMO
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EYE TRACKING STUDY FOR PRCA COI\/II\/IISSIONINE-EUM{Y

« QUESTION: Are there any advantages of the AR-APP against paper
manual?

49

47 students
2 real Belimo customers
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3rd Person Viewlst Person View

J — ~

eeds
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60% s

time savings With App:
with AR APP (- ...lower error rate
12min) ...better

understanding

Clima 2019 72



Ny
BELIMO

CRRATRALNQUEAR



Ny
BELIMO
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THIRD PoC.: BELIMO
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