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What does make water movmg
In a hydraulic system (HVAC)

A. Natural water flow in heating system due ﬂ
to pressure/temperature difference

B. By pumping solutions (usually
centrifugal pumps)
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Why pumps are used?

A. Low temperatures and Dt are used i
heating systems -> insufficient pressure

difference

B. Low temperature heating systems and
high temperature cooling systems

C. Large hydraulic networks represents
great challanges.

be
think
innovate

GRUNDFOS %%




Do we need to control the pump7
Do we use same flow all the tl

: ‘

A. Some applications needs constant flows, * 'h
therefore, a basic control (ON-OFF).is
enough. Easy to ballance. :

B. Sometimes constant flow equipments
works in cascade, each system should -
have its constant flowrate — baIIancmg|

C. Most of the secondary systems are
working with variable flow, due to
variable needs.
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How can we control the flow ina .
system? (pipe sizing is not enoug |

.

A. By switching ON/OFF some valves *v
(2/3 way valves) i B AR .

B. By controllinga pump performances' '
(see different control modes) '

C. By using a combination of those two

D. By using alternative C + zoning the
system + using right number of pumps

for matching the duty.
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How to control the flow of a pump?

H
]| ]

Efficiency

Power donsumption E—
10 P ® 10
/ :

be think innowate

. Throttling valve (adding extra

losses)

Using Bypass line

Trimming impeller

Using multiple pumps in paralel
operation

Using VFD for varying
performances.
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How to control the flow of a pump?
Throttle valve method

H

A Throttle valve A. Cheap solution

4© * B. Commonly used — see ballancing
= H{ System valves along circuits.

C. Not very energy efficient,
however it is still needed in
large quantities.

D. Itis not always dynamic (e.g.
simple throttle valves vs

Ihrottle valve differential pressure valves)

E. Not dynamic system!

Resulting characteristic

T E system
Teea 1
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How to control the flow of a pump?
Bypass valve

Bypass valve A Cheap SO|UtI0n
B. Resulted flow over pump will be

+ "’ higher
System \ C. Resulted flow in system will

match the demand (constant

flow)
§ D. Energy consumption will be
Bypass valve high.
A E. Not dyanmic system

System

Qer Resulting characteristic

Qsr Qs Qs Q
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How to control the flow of a pump?
Modifying impeller diameter

A.

Mm

Cheap solution — if ordered
accordingly

Best solution to keep efficiency
at high rate

QH curve will be as close as
possible to optimal

Good energy consumption
Later changes are not really
possible (replacing impellers
involves labour cost + new
impeller)

No dynamic system



How to control the flow of a pump?
Multiple pump solution

A. Single speed pump systems or
variable speed pumps might be

H"r'ik
used.
Pl + P2 ; :
Q4+Q, B. Parallel installed pumps flow will
A

FYRTIN ‘smmmm— — sum (not necessary double the
a.%a, P1, P2 flow)
. . Efficiency could be high

D. Could be risk in part load
conditions — cavitation could
occur in some cases if system
curve goes outside the pump
curve.

(@)
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How to control the flow of a pump?
Variable speed pump

. Highest investment cost
B. Flexible solution.

=
i
i
|
™ i =
! =
: |
2R
>

: - ( : ): C. Variable flow and adaptation to
the system demand
> D. Can be used with different
Q controlling algorythms

E. Might not be able to solve all
problems alone
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LCC comparison of different pump control

100,00 m3/h

be think innowate

Initial pump flow

Pump height 30 mWS
Desired flow 80 m3/h
Desired pressure 19 mWS
Reference pump Grundfos NB65-160/159 A-F2-A-BAQE Ax NB4O- “x NBAO-
160/149 160/149
P1 15 4 4
Efficiency 0,828 0,638 0,638
P1in duty point 10,54 14,24 14,24
NPSH 3,85 2,06 2,06
Nr. Of pumps 1 4 a
. . Multiple
5 Trimmed Multiple .
Control mode Throttle valve | Bypass line . VFD pumps with
impeller pumps
VFD
Impeller diam. 159 159 134 159 149 149
Resulted Flow 80,00 m3/h 134,00 m3/h 80,00 m3/h 80,00 m3/h 91,40 m3/h 80,00 m3/h
Resulted Pressure 32,52 25,11 19,36 18,96 24,91 18,96
Pump efficiency 0,782 0,819 0,777 0,83 0,73 0,732
P1 9,51 11,79 5,753 5,606 9,44 6,46
NPSH Resulted 3,18 5,18 4,69 2,43 3,25 2,52
Throttle valve | Bypass line Impeller 2 pumps been
Notes .. VFD set 2 pumps at 87%
closed partly opened modified stopped
COST CALCULATION
Pump 1 954,00 EUR 1 954,00 EUR 1 954,00 EUR 1 954,00 EUR 4 200,00 EUR 4 200,00 EUR
VFD 0,00 EUR 0,00 EUR 0,00 EUR 1 382,00 EUR 0,00 EUR 3 100,00 EUR
Bypass line 0,00 EUR 200,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR
Throttle valve 250,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR
Impeller trim. Cost 0,00 EUR 0,00 EUR 640,00 EUR 0,00 EUR 0,00 EUR 0,00 EUR
Total cost of syst. 2 204,00 EUR| 2154,00EUR| 2594,00EUR| 3336,00EUR| 4200,00EUR 7 300,00 EUR
Annual working 4320
hours
Total energy 41083,20 kWh| 50932,80 kWh| 24852,96 kWh| 24217,92 kWh| 40780,80 kWh| 27907,20 kWh
consumption/yr
Energy X 616248,00 kWh|763992,00 kWh|[372794,40 kWh|363268,80 kWh|611712,00 kWh| 418608,00 kWh
Consumption 15yr
Electric rate 0,10 EUR
Electrical costs 61 624,80 EUR | 76 399,20 EUR | 37 279,44 EUR | 36 326,88 EUR | 61 171,20 EUR | 41 860,80 EUR
Service costs-15yr 2 200,00 EUR 2 200,00 EUR 2 200,00 EUR 2 200,00 EUR 3 000,00 EUR 3 000,00 EUR
Life Cycle Cost 66 028,80 EUR | 80 753,20 EUR | 42 073,44 EUR | 41 862,88 EUR | 68 371,20 EUR | 52 160,80 EUR
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Larger pump or 2 smaller pumps?
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Is a VFD equipped pump enough to ensure
variable flow on system?

Electronic pumps (with VFD) does not guarantee variable flow/conditions unless
there is a feedback sensor!

User
interface

| Controllen

Frequency
converter

Electric

motor
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Working Schematic of VFD controlled pump
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Basic pump control modes.
Where and when to use them?

Constant curve

Constant Flow

Constant pressure

Proportional differential pressure
(calculated)

Proportional differential pressure
(measured)

Temperature control




Air Con system — choosing control modes

An advanced air conditioning system consists of a number of elements, and the
control mode you choose for each one is important to the overall energy
consumption in the system.
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As an example we will look at a variable flow system with a constant flow chiller.

The system consists of the elements shown below.

System components

P2
"
0
'8
0
z
5
&
v

Cooling ceiling
Cooling surface

Secondary pumps

Fan coils

Chiller

Cooling tower

be think innovate




Control modes

Each unit in the system runs on its
own pump, and for each pump you
can apply one or more control
modes.

The control modes are listed here,
and in the next slides we will look at
the different control modes and
explain their characteristics.

be think innovate

Constant curve

Constant Flow

Constant pressure

Proportional differential pressure
(calculated)

Proportional differential pressure

(measured)

Temperature control
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Constant curve mode

 Pumpis adjusted once

Max RPM
and for all

Duty point with
throttle valve

* Usually no need for sensors

e No need for throttle valve

constant flow and head

e Used when thereis a demand for I
"

Suitable for
; L Duty point without
e Primary pumps / thro);tFl’e valve
* Cooling coils = >
» Cooling towers .

GRUNDFOs %%
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Constant flow mode

EA
* Pump will keep constant flow
depending on system resistance

variation

Max RPM Duty point with
throttle valve

e No need for throttle valve

e Used when thereis a demand for
constant flow and head

Suitable in case of cascade systems

e

e Primary pumps Duty point without

throttle valve

» Cooling coils

« Cooling towers 5 PQ

GRUNDFOs %%
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Constant pressure mode

H
; A
e Pump speed provides constant p¥ i
pressure at the pressure sensor
» Suitable for
» Pressure holding systems
e Surface heating/cooling Hset

systems (

e %

» Parallel distribution systems

GRUNDFOs %%
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Proportional differential pressure mode

(calculated)

 Head and speed are adjusted
according to the differential
pressure setpoint

Suitable for
» Secondary pumps

* Mixing loop pumps for fan
coil and cooling ceiling
systems

be think innovate

HIE
Max RPM
Hset
Psa
A
g
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Proportional differential pressure mode
(measured)

. H.ead is d.ependent ona : p¥ i
differential pressure sensorin a
reference point

e Head decreases when flow is
reduced Flet

Suitable for
» Secondary pumps

* Mixing loop pumps for fan
coil and cooling ceiling

systems 5
>

GRUNDFOs %%
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Differential Temperature mode

 Herethe pump speed is p¥ i
controlled accordingto a
temperaturein a certain
reference point. For example
pre-heating water in a hot
water tank

Suitable for
* Heatrecoverysystem

 DHW recirculation
» Boiler shunt pump ,
. etc - o

GRUNDFOs %%
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Pump control modes 3 cntntans

The best control modes for each pump
in the air conditioning system.

Constant pressure

Proportional differential
pressure (calculated)

Proportional differential
pressure (measured)

Temperature control

GRUNDFOs %%
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Who is generating the different conditions?

Control valves will add/cut pressure by closing or opening themselves.
Valves are either controlled by thermostatic systems or BMS systems.
Complex controlling system is a must in every modern building.

Smart regulation can not be achieved using only mechanical equipments.

be think innovate GRUNDFOS »1\



That is why we need smart pumping and
controlling solutions.

| Electronic solutions are not smart enough to

”'\ work alone.

My back hurts!

Many years HVAC systems was consisting on
individual equipments, where fine tuning was
missing.

A HVAC system must be seen as a SYSTEM,
together with all other elements of the
building

Two way communication is a must.
Unist must work proactively!

GRUNDFOs %%
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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!

GRUNDFOS
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iSquton

Pump + Drive + Control + Measurment + Communictaion
T —"——— -
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iSOLU 5
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iSolution — the smart p_I'aFitb}'. Grundfos

[

-

‘Sensors available for pump control
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GRUNDFOS
iSOLUTIONS

{

i

Communication interface

Standard Communciation Protocols for
integration in BMS or with Cloud monitoring
systems and smart phones

Online software package for design support.

crunoros ™ | oo cone

wouE  mpmeccucT  coupass ) vounmoscTs [0 SANDTIMS  TOOS ML

Find products and solutiens

2 vouritems

(4] EMS.

. be think innovate
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GRUNDFOS
iSOLUTIONS

Grundfos Product Center CT
RS -

\

Complete online pump selector platform
v' Comprehensive sizing tools
v" Replacement Tool
v" Available on smart phones, tablets and
9 > - a
All informations at your hand —
datasheet, documents, drawings
LCC Calculation
Project modules
Sharing information
List Prices and ETA
Comparison modules

N a y Product range: Hungary | 50 Hz | Language: English
GRUNDFOS »\ | PRODUCT CENTER o

HOME  FINDPRODUCT  COMPARE [}l YOURPROJECTS [[il}] SAVEDITEMS TOOLS  HELP 13426

Find products and solutions

2\

E sizing & Liquids

Find pump by liquid

Quick sizing Advanced sizing by application Guided selection

Enter duty point: Select what to size by:

R N AN

Flow (Q* m*fh ﬂ Size by application

Size by pump family

2 Your items

L YOUR SAVED ITEMS © YOUR RECENT PRODUCTS

n DOCUMENTS (0] H PRODUCTS

GRUNDFOS oY%




GRUNDFOS
iSOLUTIONS

Smart Communication interface —
software + GPC Access

Grundfos GO
Using Smart Phone for increased user experience
Pump control and diagnose in wireless mode
User Friendly

Data Collections

Pump sizing and search functions

be think innovate GCRUNDFOS B{
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Pump Setting Reports via e-mail

GRUNDFOS
iSOLUTIONS

Title
T2-es szivattyu

Date
April 24, 2018

% Service report ID

¢ Lifecyde

Normal operation

Grundfos GO report

N
(B
R

Author
Geyer Ehrenberg Szilvestter Zoltan

Number of Images
2

Warranty
Available

Notes:
Nyomaskil. Tavadé feltehetéleg clduguit. Javaslom cseréiét.

Unique product identification data

Product specific information
Product type
Production code

Product information

Product information
Type

Product type

Serial number
Software

Software
Configuration
Production code
Config. date

Values/settings:

Parameter
Next service, Time to next service
Next service, Service type
External setpoint

Actual setpoint

Controlled from

Sensor value

Motor speed

Motor torque

Info value
MGE Series 3000
20077

Info value
4/TP(D)100-390/3R430/3000/22
MGE Series 3000

a5

HMLarge V010500

GMDS V10400

95139451

20077

837

Value

In& months
Lubricate bearings
Not active

54%
Grundfos GO
60.0m

600 rpm

195 Nm

Pagelofs

Grundfos GO report

Energy consumption
Power consumption

Operating hours

Mtor current

Max. motor current

Number of starts

Operating mode

Control mode

Setpoint, Resulting setpoint

Setpoint, Set setpoint

Limit 1 excesded

Limit 2 exceeded

Relay activated during

Relay 2 activated during

Buttons on product

Number

Digital input 2

Motor bearing monitoring

Bearing temperature, DE

Bearing temperature, NDE

Standstil heating

Ramps, Ramp-up time

Ramps, Ramp-down time

Max. No. of lubrications

Previous service work, Bearing replacements.
Previous service work, Number of lubrications

Type

Alarm code
Alarmlog 1

Alarm log 2
Alarm log 3
Alarmlog &
Alarm log 5

Warning code

7598 kWh
35kw

2788 hours
BOA
282A

2

Normal
Constant curve
54%

54%
Deactivated
Deactivated
Fault

Fault

Active

Maximum
MNot active
Disabled
Disabled
Disabled
2005
2005

5

o

o

Description

0: No active alarm

88: Sensor signal outside range
2 minutes a

April 24, 2018 at 1:27 PM

88: sensor signal outside range
4 minutes age,

April 24, 2018 at 1:25 PM

88: Sensor signal outside range
14 minutes ay

April 24, 2018 at 115 PM

88: Sensor signal outside range
16 minutes ago,

April 24,2018 at 113 PM

88: Sensor signal outside range
16 minutes ago,

April 24,2018 at 1:13 PM

0: No active waming

Page20f5

Grundfos GO report

Image1
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GRUNDF
iSOLU 5

Circulation Pumps using iSolution platform

MAGNAS3 - High Efficiency Wet Runners

e Self Learning (AutoAdapt) Function and System
Diagnose \3&

e Built in measurement functions: Flow, Pressure, Power, [fie | - >
Energy, Temperature, Heat Energy, I b

e Special Control Modes — FlowLimit and Flow Adapt

e Communication with Smartphone
Wireless Cascade Communication

Buszkommunikacio

\4": SOodJdAaNNuEOD

GRUNDFOS oY%
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GRUNDFOS iSOLUTIONS

Diagnose and Optimisation
in Magna3 and TPE3

M Ho Status Seftings  Assis
. 21.7.2.1.
System Hydraulic Duty point over time
*  Pressure measurement (built in sensor) "W Date:01-022012 Time: 11:58
Accuracy: 2% (FS) 120 @=13.5 mih
* Flow Measurment (calculated) . H=4.50m
Accuracy: 3-5% (FS), in 90% of the curve P= 225w
tmedia= 91.0°C
Relativ hiba max. izemmddban b3 o[
Magna3 32-120
60
50 "
. |
8 \ * 1. mérés
‘= 30 .\ = 2. mérés
2 o
E 20 3. mérés
o \
m *
10 — 2 -
: T S ﬂﬁq-‘—,—_" ""Tﬁ
0
0 5 10 15 20
and.mér('i [m3/h]
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GRUNDFOS iSOLUTIONS

Diagnose and Optimisation
in Magna3 and TPE3

R R . . Hao Settings
Optimisation using trend data i Ho Status eftings
lr'?\! |MA(§_NA332-120_I—. S0HZ Duty pﬂi"t ﬂ"ﬂ'El’ timE
R o R Himl Date : 01-02-2012  Time: 11:58
| Sdrliség = 9683.2 kg/m?®
B @=13.5 mh
“ Shows historical data presentation
] ) over time compared to curve
N e Real system processes!!!!
b 44— ——d——F § § a6 % 3T 5 1% i B 7 5 S A Ho Status

Work History Log

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

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

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

o 00 Y00 100 140 17D 21D W
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GRUNDFOS iSOLUTIONS

Diagnose and Optimisation
in Magna3 and TPE3

System Energy Ballance

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

i Ho Status
Heat Energy Meter

EAST WEST SOUTH NORTH A aTD oVl
2500 m2 2500 m2 2500 m2 2500 m2
Heat energy meter
Flow
MAGNA3 Volume

----------------------------- Hours counter
<

be think lnnovate GRUNDFOS ¢



INTELLIGENCE IN THE MAGNA3

e FLOWwumMIT 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).

/2

Ak
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GRUNDFOS iSOLUTIONS

Magna 3 — FLOWIimit function

Bypass Pump ballancing in as in good old days...
P H
Cooling / Motorised valve goﬂi’a} R ““-—--.._L- / / /
heating coils Throttling valve %0 _| l / //
I S I S S VAR AN
Non return 60 6 I \ff[\\\h/
X valve 50 c [ /! N N/ \ . //
o] A NN KA~
e V4 2%
20 - 32 / / // J%\ N \ _.-‘"‘/
=
. . . 0 o_i%s 12 16 20 : 24 1a Q@  mi/h
Resulted annual energy consumption of pump with ballancing | . | | o | | |
o 1 2 3 4 I 5 6 7 8
700-8760 '
Eelectricity BT I 6132 kWh (ﬂ} E %
T B
o0 — }J’:\L — )
Resulted energy loss on the pump ballancing ao0 /’: < )
A IS, 4
Ph=qpgh /(3.6 105) = Hydr. Power (kW) e //Z,—-—-—-i N\
q = Volume Flow (m3/h) e ;/p”f \ *
p = density (kg/m3) = 7 \
g =grav. acc (9.81m/s2) 200 / \ .
h = delivered pressure(m) 100 /
° 0 4 a 12 16 20 24 28 Q ml/h
Ph=122,5X1000 X 9,81X 2,5/ 3,6 X10%= 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

GRUNDFOS ¢
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GRUNDFOS iSOLUTIONS

Magna 3 — FLOWIimit funtion
Bypass pump ballancing using FlowLimit and no valve

H 3 z | eta
Motorised valve tm asmzsmm |
H=23m
I;:nf:e?l;q‘:..laji rs:-lating water
Liguid temperature = 60 °C
Density = 83,2 ka/'m*
40—
35
X Non return
valve
3o
25 =100
240 80
A
15 60
—\‘{ 10 a0
/
™ Real system curve 05 // 20
I o
""""""""""""""""" - B EEEEEHE'E' _,—-’/ Eta pump+motor £87.7 %
% o'no _2_ 4 B & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 ';B p;U sz
=
e /
2
Reduced pump curve = / , Chosen Pump: MAGNA3 80-40
g New duty point )
=l = th FLOWLIMIT enabled Annual Consumption : 2331 kWh/yr
TN
Soosas Basic solution energy: 6132 kWh
New solution energy: 2331 kWh
e ——————— ; .
/k ~ J Q Savings: 3801 kWh =62%
FLOWUMIT setto 225 m?® Potential over flow area,
without FLOWLUMIT
NRT—— GrUuNDFOs ¢




Magna 3 — FLOWIimit Function
Gas fired boilers

GRUNDFOS iSOLUTIONS

Equalising Vessel

A4
Q1=25% Q1+2+3+4=100%

be think innovate

Each pump does the flow of one
boiler (25%)

On partload conditions the flow for
each boiler will increase due to
adaptation on the system curve.
Larger flow will increase the return
temperature making boiler
efficiency worse.

GrunDrFos %%



GRUNDFOS iSOLUTIONS

Magna 3 — FLOWIimit Function
Gas fired boilers

H
» 3boilers working

* The specific flow for one boiler
could be 20% higher than design
flow

» 1boiler working

* Onesingle boiler out of 4 on
function could result 50% higher
flow without flow limitation.

GRUNDFOS ¢
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GRUNDFOS iSOLUTIONS

Magna 3 — FLOWIimit Function
Gas fired boilers

* MAGNA3 /TPE3 pumps with
FLOWIimit function

*  Maximum flow does not exceed set
value

FLOW_imir

H A 25 % 90 % Qmax
1 1

I Setting range
e ————————

Normal constant-curve
duty point

A4 A4
Q1=25% Q1+2+3+4=100%

System curve + FlowLimit

GRUNDFOS ¢
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Pumps with High Efficiency
MGE motors up to 11kV\_I___

TPE(3)(D), NBE, NKE, CRE, CME & e

High Efficiency with PM Syncron motors up
to 11kW

s - T FYL
0

-

&

Wide Application range

Integrated Measurments and Diagnose
features =

Comprehensinve control solutions with no
External PLC needed

GRUNDFOS %



IE motor eff. Classes until 31.12.2016

IE Classes - 4 pole
97

95

93

9

89

Efficiency %

87

85

83

81

0,751,115 22 3 4 5575 11 15 18,522 30 37 45 55 75 90 110 132 160 200 250 315 355 375
Output kKW

50

GRUNDFOS %%
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New Development— IE5 MGE motors

Alland6é magneses szinkron-reluktancia motorok beépitett
frekvenciavaltoval

* 11 kW power
 |[EC 60034-30-2 only with integrated frequency drive

Efficiency [%]

70

60

0,25 037 055 0,75 1,1 1,5 2,2 3 4 5,5 7,5 11 15 185 22
Power [kW]

GRUNDFOs ™
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Efficiency

e |sit worstto use VFD up to
11kW?

be

thnk GRUNDEOS %%



Comparison of external VFD vs. MGE

IE2 and IE4 motors

with VFD Compared
with MGE and new
MGE Motors

Annual Energy Index

..

MG IE2 + Wall mounted  MGE Model G 1E4 + Wall mounted MGE Model J Linear MGE Model J
VFD Linear VFD Quadratic

MGE MGE MGE

MG IE2 + ext. ol @ IE4 + ext. Model )  Model J

VFD . VFD . .
Linear Linear Quadratic

kWh: 18.528 13.055 12.680 12.395 11.447 9.890
Index: 100 70 68 67 62 53

o

,\

GRUNDFOS
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Inteligent solution — Complex solutions

e What is beyond the pump?
Can | do more than simply
moving the water?

GRUNDFOS %%



Inteligent solution — Complex solutions

e Boiler shunt pump control

thnk GRUNDFOS %%



GRUNDFOS COMMERCIAL BUILDINGS

BOILER SHUNT SOLUTION
STANDARD SCENARIO

CONVENTIONAL BOILER — SHUNT PUMP SOLUTION

TARGET
Adjust return water
temperature to installation i

BURNER Q) requirements...

MEANS

Boiler shunt — connection
between the flow and return
pipe, equipped with a pump
creating a mixing loop

Y

/N

N — = AR ST T T T T TR

e HHk vt crunpros %%
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GRUNDFOS COMMERCIAL BUILDINGS

BOILER SHUNT SOLUTION
STANDARD SOLUTION

SHUNT PUMP INSTALLATION SETUP SOLUTION

.( Sizing Example:

MAIN PUMP Power Boler: 1000 kW .
Flow temp.boiler: 80°C
Return temp. system: 30°C =
Min. return to boiler: 60°C i
Flow “system”: 1000 X 0,86 = 17,2 m’/h

50
BURNER

Flow "boiler”: 1000X 0,86 = 43,0 m*/h
20

Flow shunt pump: (43,0 -17,2) = 25,8 m°/h
FLUE GAS

be think innovate
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GRUNDFOS COMMERCIAL BUILDINGS

BOILER SHUNT
DYNAMIC SOLUTION

SHUNT PUMP INSTALLATION SETUP SOLUTION

* Temperature controlled
boiler shunt pump

BURNER

*Some energy savings

*Dynamic operation

—— UL H ST T
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GRUNDFOS COMMERCIAL BUILDINGS

BOILER SHUNT
GRUNDFOS SOLUTION

SHUNT Optimal dynamic operation
* Constant T operation

___________ 1 - .« e T,=60°C -

CHIMNEY .
e Automatic pump start/stop
e Limit exceed function m—
T.,,=65°C, T...=60°C -

stop 7 Ustart™

MAIN PUMP

Monitoring and diagnostics
Fault in operation warning

e Limit exceed function
e AT 2>30K

BURNER

* 2external temperature sensors, T, T,

* \Vast operation data access through
pump

FLUE GAS

| | LA 1T | |

e HHk vt crunpros %%
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Inteligent solution — Complex solutions

e Domestic Hot Water System
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DHW system control

()=
( . 3
Minimum 55 °C
(130 °F)

Temperature control ~ 5
with a single TPE3 pump R -

Riser pipes are fitted with balancing valves that =
ensures the right flow distribution in each riser. ——k -
A temperature controlled TPE3 ensures that the overall
temperature and flow in the main circulation pipe.

1
1 1
1 1
}| Balancing valve }| Balancing valve
C o o
old water 10 E(G4 F) A A Y 4 4Y
v 1 |
1 1
A 4 | |
|
Minimum 60 °C (140 °F) Temperature
controlled TPE3
distrct heatin ot water
strict heating Minimumss°c = e====- Hot water, circulation
(130 °F) ——— Cold water

Hot water tank

o

,\
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DHW system control

Temperature control with
thermostatic valves

Riser pipes are each fitted with a thermostatic valve
that ensures the right temperature in each riser.
Here the pump will have to run in proportional
pressure mode.

Cold water 10 °C

circulation valve

()= ]
( . 3
1
| Minimum 55 °C
! (130 °F)
! )

circulation valve

Minimum 60 °C (140 °F)

From boiler or
district heating

Hot water tank

be think innovate

1
1
Ix Thermostatic
1
1
1
1
1
1

1
1
1
’ Thermostatic
I
1
1
1
1
1

Proportional pressure
controlled TPE3

! Hot water
Minimumss°c  m====- Hot water, circulation
(130 °F) — Cold water

o

,\
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How to make your system bad using
electronic pumps?

e How not to do examples
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Cooling tower pumps cavitating

Why:

e Pressure losses smaller than designed => different

system curve.

* Open loop control mode — no feedback from system,
only based on condened water temp.

Effects:

e 1 pump failure in first 12 months — impeller distroyed

e 2 setof4 NRV destroyed in 12 months

Solutions:

e Defining real system curve — using PA kit

e Applying Constant diff. Pressure with temperature

influence from chiller

TP 80-250/2, 3°400 V, 50Hz a2
Q=100 m¥h

be think innovate

PROIECT
VS.
REALITATE

=
[kw]

TF 80-250/2. 3400 V. 50Hz &

GRUNDFO5
iSOLUTIONS

Q=342 m¥h =

PI=4453 kW 5
P2 =328 KW
NPSH=5Em |
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GRUNDFO5
iSOLUTIONS

5MW wood fired boiler — efficiency issues

Why

e Smaller system pressuredrop => different system curve

e Electronic pump without pressure sensor

* No balancing valves

Results:

e At 80% speed pump get out of QH curve — high noise, high bearing
loads, possibly cavitation

e Boiler thermal capacity decrease (bad efficiency) due to higher
water flow than designed

Solutions:

* Installing DP sensors, setting correct DP to avoid pump runing
outside of range.

e Hydraulic balancing must be done with existing equipments.

be think innovate GRUNDFOS »\



Recap

» Using electronic pumps let us reduce electrical consumption if right control
mode is selected

» Using electronic pumps will not replace balancing valves, but might reduce
their number.

» Using zoning of systems will allow you to get better global efficiency

» Use of added value functions will allow you to diagnose the systems weak
points and give a better feedback.

» Smart solutions will let you do your job better, but it won’t do your job!
» Better LCC level will lead you to more valuable buildings and systems.

Take away message:

Smart Building Era is the present. Using of smart technologies is no longer just a
fancy thing. It will make the difference between good solutions and best solutions!

GRUNDFOs %%
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Questions? e
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Thank You! e
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