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Primary System (constant flow)

• High pump power 
consumption

• Loss of cooling 
performancePrimary Pumps

Cooling Loads

3-way 
control valves
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Constant Primary / Variable Secondary System

• Constant primary flow

• Variable secondary flow

• More energy efficient 
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Variable Primary Flow (VPF) System

Flow 
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A pressure independent control valve (PIC-V) combines three functions in a hydronic system

Pressure Independent Control Devices (PIC-D)

PRESSURE 
CONTROL

FLOW 
LIMITING

FLOW 
CONTROL
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Coil Characteristic

Temperature Reference for Pump
Better control of heat transfer

Valve Authority’s role
Valve Authority of 1 gives a linear heat 
transfer if the authority is lower, the 
controllability is compromised

Distributed Pumping
Pump automatically adjusts the flow to 
meet the heat load demand 

Source: ASHRAE HVAC Systems & Equipment 



Terminal Unit Pressure Profile



Common Chilled Water Pain Points
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Delta T issues1

Compromised Indoor climate 
- temperature oscillation 2

Time consuming balancing & 
commissioning  process3

Complexity in design, installation 
and commissioning4

Low efficiency pump management 
in HVAC systems5
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Primary side

Secondary side

Decoupler

Terminal units

Variable primary/Variable distributed secondary
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Distributed Pumping | The concept
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The intelligent MAGNA3 assures optimum flow and pressure 
for each terminal unit while continuously keeping the 
system in balance, based on input from the sensors (3b).

The non return valves assure that there is no backflow in the 
loops where the terminal units are off. 

A variety of sensing elements (a) can be used for operation 
of the controller. Air temperature (b) measurement are 
ensuring that the MAGNA3 adjust in the variable load 
demand.

The primary pumps provide the supply pressure for only the 
primary side.

The controller minimizes the flow in the bypass line, 
prevents the primary pumps from over pumping and ensure 
that the chillers’ flow is always above their minimum 
constraint. The controller is connected to the sensors (3a).

The complete solution ensures a superior comfort level in 
the whole building.



DISTRIBUTED PUMPS
MAGNA3 is an intelligent, high-efficiency circulator for HVAC systems

MAGNA3 
Distributed Pumps

High-efficiency motor and hydraulics

FLOWLIMIT and AUTOADAPT reduces energy 
and installation costs

Delta T control mode reduces energy and 
sensor costs

Logging and BMS communications aid system 
optimisation

Intelligent MAGNA3 pumps ensure optimum flow and 
pressure for each terminal unit while continuously 
keeping the system in balance, based on input from 
the sensors.
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Wet-running design 
= maintenance-free

Wet-runner pumps with no shaft seals. This 
non-leakage design makes the pump 
maintenance-free, allowing you to simply 
install it without worrying about its future 
condition. 



CHECK VALVE
The non-return valve prevents backflow

Check valve 
A check valve allows a medium to flow 

in only one direction.

Each dedicated distributed pump is installed with a 
check valve at each air handling unit (AHU). 

The check valve prevents backflow in case the AHU 
must be shut down. 



PRIMARY PUMPS
Primary pump system with chiller protection and bypass controls

Primary pumps + controls

High-efficiency motors and hydraulics

Onboard controls provide chiller protection 
and Delta T control for the 4-temperature 
bypass simplifying instal and reducing energy

Pre-programmed controls and start-up guides 
speed installation and commissioning

Logging and BMS communication aid system 
optimisation

The primary pumps provide precise flow and pressure 
only for the variable primary chiller loop
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Typical AHU Coil Piping with Control Valve

T

Coil

Outside 
air

Filter Supply Fan

Temperature 
Sensor (LAT)

Return 
air

CHWSCHWR

Control Valve

Balancing Valve
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CoilFilter Supply Fan
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air
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Temperature Reference for Pump
Better control of heat transfer

Supply-Air Temperature 
For a Variable-Volume System, 
maintaining a constant supply-air 
temperature is our recommended set-up

Return-Air Temperature
For a Constant-Volume System, 
maintaining a constant return-air 
temperature is our recommended set-up

Control via AHU controller
Provide 0-10V signal from AHU controller 
to pump to proportionately adjust speed

Source: ASHRAE HVAC Systems & Equipment 

55°F



Temperature reference for pump near the air handling units

Automatic balancing

During operation, the distributed pump 
serving each circuit, continuously measure the 
air duct temperature and automatically adjust 
the pump speed to achieve the desired 
temperature. Each circuit is always being 
supplied to demand.



Air Temp Sensor (DA-T)

AHU DDC

DA-T 
AI

Supply Fan 
Status CTO

DO

0-10V or 
4-20mA

0-10V or 4-20mA

AI

Optional Start/Stop by digital signal

DI

Grundfos Temp Signal

Manga3 Pump
Subject Setting

SetpointSetpoint (temp)
Via BMS/Grundfos Go

DA-T (temp from 
discharge air)

Operating Mode Normal

Control Mode Constant Temp

Flow Limit Max Q from AHU

Analog Input Temp signal from 
external air sensor

Digital Input from DDC Start/Stop Signal 
(optional)

External Setpoint 
Function

If input DI from DDC is 
not used select “Linear 

w/Stop”*

BUS Comm CIM Card

*If the input signal is below 10%, the pump changes to operation mode 
“stop”.  If the signal is increased above 15%, the operating mode is 
changed back to “Normal”

Magna3 Primary Control – BMS Monitor
BMS

CIM card

Distributed Pump Installation & Control



Low T Syndrome

FLOWLIMIT

H

Q100 1250

Example:
FlowLIMIT is set at 
100 gpm
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Coil Characteristic

Temperature Reference for Pump
Better control of heat transfer

Valve Authority’s role
Valve Authority of 1 gives a linear heat 
transfer if the authority is lower, the 
controllability is compromised

Distributed Pumping
Pump automatically adjusts the flow to 
meet the heat load demand 

Source: ASHRAE HVAC Systems & Equipment 



Balancing of Primary/Secondary Side

Balanced Primary Secondary Side
Temperature across by-pass is equal

Flow Through By-PassFlow Through By-Pass

Increase Primary Pump Speed
Return- is mixed with Supply water

Decrease Primary Pump Speed
Supply- is mixed with Return water



Deep dive into the two systems 
Simulation of 25 floor riser at 50% max flow
)

The valve-based chilled water system Grundfos Distributed Pumping system
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Energy consumption: Did you know that…

*Source: Grundfos

On an average, 

30-40%
of energy in a commercial building is 

consumed by HVAC systems. By 
becoming more energy efficient in 

HVAC, commercial buildings can reduce 
OPEX, increase property asset value  

and enhance staff comfort.*



CASE STUDY
Ngee Ann Polytechnic Block 22, Singapore

SITUATION

• Located in Singapore, Block 22 at Ngee Ann Polytechnic (NP) is a 
mixed-use building housing a cafeteria, sports hall, student 
lounges and office spaces.

• To uphold its Green Mark Platinum rating and achieve even 
higher energy savings, they decided to revisit its HVAC system 
design.

• The goal was to identify ways to push energy savings while 
maintaining a cool, comfortable environment throughout the 
building.

• Grundfos’ Distributed Pumping solution comprised
• 15 MAGNA3 Distributed Pumps
• 4 TPE3 Primary Pumps
• Grundfos GO REMOTE App
• Our unique solution expertise

THE SOLUTION

TPE3MAGNA3 Grundfos GO



ENERGY SAVINGS BY 

54%

INCREASED DELTA T BY 

28%

Outcome with Grundfos iSOLUTIONS

 The Grundfos MAGNA3 Distributed Pumps continuously 
measure the air duct temperature and automatically adjust 
their pumping speed to achieve the desired temperature

 The system auto balances any load, providing optimal comfort 
for tenants

 The retrofitted Grundfos system with MAGNA3 Distributed 
Pumps increased Delta T by 28%

 Avoiding the valves reduced pumping power from 15 hp to 7.5 
hp, resulting in a total pump energy savings of 54%

EASY AND FAST
COMMISSIONING
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CAPEX Investment comparison

30%

Control & Balancing Valve PICV Valve Distributed Pumping

Primary Pump VFD PICV Control Valve Balancing Valve MAGNA3 & NRV TPE3



Hybrid System for suppling Fan Coil Units

• The Pump is running in 
proportional pressure mode 

• Automatically adjusts pressure 
based on number of active fan 
coil units

• Pump runs at minimum curve if 
all valves are closed

• Each fan coil is equipped with an 
ON/OFF valve



• Easy to expand and won’t require 
recommissioning of existing risers

• Mix between AHU and FCU-zones 

• Flow is automatically adjusted to 
heat load

• No need to do complex and time 
demanding system balancing of 
all the risers besides the initial 
pump commissioning

• Easy to extend a branch of FCU 
with more FCUs 

• No Longer necessary to 
determine critical pressure point, 
with Distributed Pumping, 
everything is decoupled and sized 
according to flow and pressure 
demand

Design Example: Mall
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• To avoid having a high water 
column pressure, we add a heat 
exchanger to split the building 
into individual systems

• This also means all your 
equipment can have lower PN 
rating

Design Example: High Riser 
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• The heat exchanger supply pump 
could be controlled with 
differential temperature control 
mode and a temperature sensor 
on the secondary side of the heat 
exchanger

• The coil pumps will circulate the 
water in the secondary side of 
the heat exchanger based on the 
branch heat load 12



• Each building is supplied by a 
secondary pump and it is controlled 
with the same logic of 4 temperature 
sensors to balance the flow demanded 
by the coil pumps
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• Flow between district chiller 
plant and the supply side, 
are done using the 4 
temperature sensors

• Each building will have coil 
pumps that adjust the flow 
based on the heat load of 
the building

Design Example: Central Utility Plant 



Chris Ireland

(623) 377-3366

cireland@Grundfos.com

Who To Contact For More Information


