Smart Pumping Technologles
in nZEB Buildings

GRUNDFOS South East Europe Kft.

Geyer Szilveszter
+36-30-212-1282
szgeyer@grundfos.com

thnk GRUNDFOSsS ¢



1%

o wme o In cooling systems, pumps can use up
% Ventilati eatin . .
ot e"'a\j” hlt . 7‘“ to 17% of the entire electric use

Most of the pumps are running |
outside of optimum parameter Reb. (¢

Unbalanced HVAC hydraulic network
| can lead both to discomfort and

/ T \ l energy waste.

CMI% 9% 21%
ooling Other Lighting

Energy composition split in a typical commercial
building

be think innovate CRUNDFOS tlv\



How to reduce the energy use?

* High efficiency pumps and motors
* Proper control mode
e Select the right nr. Of pumps
e Select the right control mode
e Data analyse
* Holistic system approach
* Mainetnance service
* Optimisation services
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Smart Pump Features

* Self learning and Automatic adaptation

*  Two way communication and with

different platforms — e.g. smartphones

* System optimisation and diagnostics

Information instead of data!
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iSolution
Pump + Drive + Control + Measurment + Communictaion
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Circulation Pumps using iSolution platform

MAGNAS3/TPE3 - High Efficiency Clrculatlng

pumps
,\&
* Self Learning (AutoAdapt) Function and System s,
Diagnose '

* Built in measurement functions: Flow, Pressure,
Power, Energy, Temperature, Heat Energy,

* Special Control Modes — FlowLimit and Flow Adapt

* Communication with Smartphone
Wireless Cascade Communication

BUS Communication
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Diagnose and Optimisation
in Magna3 and TPE3

M Ho Status Seftings  Assist
System Hydraulic Duty point over time i
* Pressure measurement (built in sensor) a0 Date : 01-02-2012  Time: 11:58
Accuracy: 2% (FS) Q=135 mh
* Flow Measurment (calculated) H=450m
Accuracy: 3-5% (FS), in 90% of the curve P=225W

tmedia= 91.0°C
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Diagnose and Optimisation
in Magna3 and TPE3

H H H . Ho ‘Settings Assist
Optimisation using trend data i SIas sl
[HAGRAS 52130 F 5o | Duty point over time
SZvamyieor ezte - ez vz AL Date: 01-02-2012 Time: 11:58

Siiriség = 9832 kgim®
7 , @=13.5m%h
H=450m

104

P=225W
tmedia= 91.0°C

Q[ m3h]
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Shows historical data presentation
over time compared to curve
Real system processes!!!!
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Work History Log

Case A.: Q> Qpgg,, Unballanced system, high value setpoint (Static ballan.),
Low flow temperature (weather compensation control.)

Case B.: overside pump, higher pressure losses than design val. (Q < Qpeg;,)

Case C.: High value setpoint, Ballancing issues (FLOWIimit)

0 300 700 100 140 170 210 Q[m¥h]

be think innovate GRUNDFOS »\



Diagnose and Optimisation
in Magna3 and TPE3

System Energy Ballance

* Heat Energy Monitor function:
* Measurment accuracy +/-1% és +/-10%
varying on system conditions.
* External temperature transducer (on return
pipe) directly in pump.
* Very good for Energy Balance

EAST WEST SOUTH
2500 m2 2500 m2 2500 m2

MAGNA3
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A Ho Status
Heat Energy Meter

Heat power meter
Heat energy meter
Flow

Volume

Hours counter
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INTELLIGENCE IN THE MAGNA3

e FLOWumIT can set maximum system
flow allowed without throtling valve.

e Usable in case of static ballancing of
system (e.g. AHU bypass pump, main
circulation branches).
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Magna 3 — FLOWIimit function

Bypass Pump ballancing in as in good old days...
P H
Cooling / Motorised valve goﬂi’a] 0 “'*---___L- / / /
heating coils Throttling valve %0 _| l / //
K] S I S = I AN A I
Non return 60+ 6 1 \}[‘\\‘Z
Z valve 50 _| c / / N N/ N . //
40 - 4 fl Jf 4/\ . ’/ <,/ //
ol L/ / ;{/y
20 4 2 / / // Jﬁ\/ \ \ //
10 . [f 7 AT INIIN
L —1 \
0 4 1z % 20 | 24 28 2 mi/h
Resulted annual energy consumption of pump with ballancing | | | | B | | |
o 1 3 4 | ] 7 8
700-8760 '
Eelectricity = 100 6132 kWh [ﬂ} E "%{’S
T00 }‘L——F——ﬁ-‘-—}\
/"‘ []
: e N .
Resulted energy loss on the pump ballancing s00 5
500 A/ \\ |
Ph=qpgh/ (3.6 10%) = Hydr. Power (kW) T —T N
q = Volume Flow (m3/h) == N ?
p = density (kg/m3) "/ \
g = grav. acc (9.81 m/s2) 0 / \ :
h = delivered pressure(m) 0 /
° 0 4 8 12 16 20 24 2 o] m1/h
Ph=22,5X1000X 9,81 X 2,5/3,6X10%=0,153 kW = 0,34 kW
0,45 ® Design duty point

® Real duty point (with no throttling valve or FLOWuMIT)

Annual energy losses: 0,34 X 8760 = 2978 kWh ® New duty point
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Magna 3 — FLOWIimit funtion
Bypass pump ballancing using FlowLimit and no valve

H 3 z | eta
Motorised valve m) B [
H=3m
g:nf;e?l:q‘l..lal:i rsrenating water
Liguid temperature = &0 °C
Density = $83.2 kg'm*
G —
35
Non return
X valve
3o
25 k100
H 20 kB0
T Y
15 k60
—\( 10 hao
ST Real system curve 05 h20
""""""""""""""""" -8B o)kt Eta pump+motor @z
_% ’ 2 -] =] & m 12 14 18 18 20 22 24 26 28 30 32 34 35 38 40 Q [myh]
T
= 7
=
Reduced pump curve S / ew duty point Chosen Pump: MAGNA3 80-40
ij with FLOWUMIT enabled Annual Consumption : 2331 kWh/yr
=
+ Basic solution energy: 6132 kWh
New solution energy: 2331 kWh
e ——————— ; .
m/'k —~ J Q Savings: 3801 kWh = 62%
FLOWLMIT setto 22.5 m? Potential over flow area,
without FLOWLUMIT
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Case Story — saving in Pharma Production Plant - Romania

YEARLY SAVINGS (EUR)

PAYBACK TIME (YRS)

ENERGY SAVINGS (kWh,/YR)

EMISSION REDUCTION (CO, T/YR)
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Refurbishment with solution change:
From Primary loop to primary-secondary
Control mode primary loop: Constant Flow
Pressure drop primary loop:
e 26mWS on full load
* 16mWS on minimum load
Load profile: 50% technological 50% comfort cooling 365 days
working
Advantages of control mode:
* Easy balancing of system
* No overflow on system > Low Dt syndrome reduced
* Reduced pump running cost

Iv:] TP 100-250/2, 3400 V, 50Hz
Q= 100mh

a0 H=20m

=94 % (46.9Hz) / 2782 rpm
Szivaltyizott kizeg = Hidegviz / hitdviz
2 Sirliség = 5999 kg/?
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Reducing energy consumption in boosters
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Consumption- and load profile

o Consumption profile fow Load profile
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Constant pressure at varying flow
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Set point influence

HYDRO MULTI-E 3 CRIES-09, 50Hz
Losses infittings and valves notincluded
Pumpsd liguid = Water
Liquid temperaturs = 20 °C
Density =%58.2 kg/m*®

N

Sizing of Hydro Multi-E pressure boo. system for commercial
buildings with improved system safety and energy consumption
By Kris Kaagaard, Grundfos, Denmark

Introduction Table of content

Modern societies depend on the secure delivery  Background ...

L 100 of clean water at constant pressure Soine e S
patterns e Optimization of the system.
urbanisation, which means that new Set point influence.

| 2 commercial buildings are larger than ever. Stop R
System safety and low energy consumption are
not simply a request from customers: itis
expected that the products provided can live up  System safety - Pipe filling

&0 tothe stringent engineering standards and
health and safety requirements.
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Hydro Multi-E based on the new MGE model

| a0 H/1/) offers a wide range of features and
intelligent functionalities, which can help not
only to reduce the energy consumption but also
ensure system safety.

20
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Benefits Energy savings
Lower pressure thus protection thespipemwepk 20m 3m =3,67%
Energy savings Inlet pressure = 20m 6m =7,49% @

. Friction loss at max flow =3m
Reduced maintenance cost 9m =13,52%

3
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System stop at low flow

Which systems?
- All boosters with at least one E pump

Benefits?
- Less energy usage
- Minimize pump maintenance
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Sizing of Hydro Multi-E pressure boosting system for commercial
buildings with improved system safety and energy consumption
mark

By Kris Kaagaard, Grundfos, Den:

Introduction
Modern societies depend on the secure delivery
of clean water at constant pressure.

Table of content
Background e v
Sizing the system

Optimization of the system

patterns
urbanisation, which means that new
commercial buildings are larger than ever.
System safety and low energy consumption are
not simply a request from customers: itis
expected that the products provided can live up
tothe stringent engineering standards and
health and safety requirements

Hydro Multi-E based on the new MGE model
H/1/) offers a wide range of features and
intelligent functionalities, which can help not
only to reduce the energy consumption but also
ensure system safety.

Set point influence.

Stop function.........
System control backup - Multi Master.
System safety - Pipe filling
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MIXIT — Mixing loop solution

Future products — coming ;20.’_.5

iGRID — District'Heating Sc{lution
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Thank You! R
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