
Hot Water Circulating Systems

HW DELIVERY IN 5 SECONDS!



What is H-BOX?

άI-.h·έunits are a rangeof productsdesignedto facilitate hot water
circulationin plumbingsystemsto maintain the water temperature in
pipes, specifically where circulation cannot be achieved due to
constraintsrelating to circulatinghot water through water meters or
pressurecontrol valvesin centralisedservices.



What is a dead leg in HW systems?

ÅIn HW systems, the part of the reticulation
systembetweenthe hot water primary loop and
point of useis referredto asthe DeadLeg.

ÅWater in dead legs stagnateswhen not in use
and coolsdown, which meansthat water must
be drawn off before hot water from the primary
circuit reachesthe outlet.



AS3500.4 dead legs (2020 public comment)



²Ƙȅ ǿŜ ŘƻƴΩǘ ƭƛƪŜ ŘŜŀŘ ƭŜƎǎΦΦ

ÅWaiting time between 15 - 60 seconds or more.

ÅWater wastage

Å Stagnation increases the risk of bacteria growth

Å End-User is paying for the HW water that has been cooled down.

How do we currently deal with dead legs?

ÅIncrease the number of HW risers to reduce the distance

ÅReduce the size of pipework from 20mm to 15mm 

ÅHeat tracing 

{ƻΧΧΧΧΧΧΧΦ ²Ƙŀǘ Ŏŀƴ ōŜ ŘƻƴŜΚ 



Circulation on floor 
This design not applicable to H-BOX application



Single
HW Riser

Apartment 
Number

ID of 20mm 
Pex pipe

Area of 
Pipe (mm)

Pipe Length -
Horizontal (m)

Pipe Length -
Vertical (m)

Total 
Length

Volume in Pipe 
(L)

Fixture 
Flow  (LPM)

Hot Water 
Lag time (s)

1 14.2 158.37 12.4 4 16.4 2.60 6 26.0

2 14.2 158.37 22.4 4 26.4 4.18 6 41.8

3 14.2 158.37 36.1 4 40.1 6.35 6 63.5

4 14.2 158.37 14.2 4 18.2 2.88 6 28.8

5 14.2 158.37 24.9 4 28.9 4.58 6 45.8

6 14.2 158.37 38.7 4 42.7 6.76 6 67.6



Multiple
HW Risers 

Apartment 
Number

ID of 20mm 
Pex pipe

Area of 
Pipe (mm)

Pipe Length -
Horizontal (m)

Pipe Length -
Vertical (m)

Total 
Length

Volume in Pipe 
(L)

Fixture 
Flow  (LPM)

Hot Water 
Lag time (s)

1 14.2 158.37 12.4 4 16.4 2.60 6 26.0

2 14.2 158.37 22.4 4 26.4 4.18 6 41.8

3 14.2 158.37 14.5 4 18.5 2.93 6 29.3

4 14.2 158.37 14.2 4 18.2 2.88 6 28.8

5 14.2 158.37 24.9 4 28.9 4.58 6 45.8

6 14.2 158.37 16.6 4 20.6 3.26 6 32.6



Hot water delivery in just a few seconds!



What is a Heat Exchanger

ÅA plate heat exchanger consists of a 
series of parallel plates that to from 
channels for fluids to flow between 
them.

ÅThe purpose of a plate heat exchanger 
is to transfer thermal energy between 
two fluids, without the fluids mixing 
together.

ÅH-BOX has been designed with a 1°C 
approach from primary to secondary 
side, ie with 65°C inlet from the HW 
plant, the flow to apartments should 
be 64°C.



NO WATER CONSUMPTION IN APARTMENT, ONLY CIRCULATION

Secondary CircuitPrimary Circuit

APT 5



TAP IS RUNNING, APARTMENT IS ISOLATED FROM CIRCULATION



: Advantages : Builder / Developer

ÅReduces number of Hydraulic cupboards/riser
Å reduces capital cost for the builder and plumber 

Å increases the sellable real-estate for client.

ÅGenerally, more cost effective than heat tracing

ÅFacilitates the design.

Each additional 0.5 sqm metering cupboard in Sydney is worth 
anywhere between $6k - $12k per floor in real-estate value 

Each additional 0.5 sqm metering cupboard costs $3k-$5k to 
construct.



: Advantages : Home Owner

ÅReduces the HW delivery time to 3-5 seconds
to every tap on the floor and offers great end-user experience 

ÅLower running cost than heat trace

ÅFast response system compared to heat trace 

ÅThe system comes with a fully programmable 
timer for each day of the week 
during peak and off-peak hours.



DEVELOPMENT



H-BOX Prototype 



H-BOX Thermal Imaging 



H-BOX Industrial Design



Manual testing
Slow / quick opening

High flow / low flow

Etc..

Endurance
Sequential timer 
simulated hundreds of 
thosusandsof tap opening 
/ closing



CASE STUDY



5 level apartment block
Northern Beaches 

Å2 year old building

ÅRiser cupboards supplying up to 9 
units per floor

ÅComplaints to strata of waiting up 
to 2 minutes for HW delivery

ÅSeveral options initially provided, 
but none were viable due to access 
or budget constraints, then put 
forward H-BOX option in late 2019.



Typical Floor Layout



Installation of H-BOX



Retrofit Limitations

ÅIdeal location within apartment for 
connecting return pipe
Å Yellow dot = actual achieved

Å Greed dot = ideal location

ÅRunning common return pipe down 
corridor (new orange lines)
Å Access through ceiling space



Results of H-BOX Installation

Average reduction of 55 seconds in wait times 

Unit
Pre install Post Install

(seconds) (seconds)

402C 120 24

402B 82 23

404B 72 29

405B 78 34

101C 97 25

102B 71 34

103B 58 29

49 18

104B 72 22

105A 96 22

106A 105 24

202C 77 18

G05 42 16

42 12



Water Savings

Å55 seconds saving @ 6l/min 
= 5.5L of water saved

Å4 uses of HW per person per day 

Å2 occupants per apartment
(small 1-2 bed apartments)

= 44 L per day saving per apartment

= 16,060 L per year 
of hot water saved per apartment



Design Guide

Riser cupboard requires both a flow and return risers.

Primary Side

ÅCalculate total flow rate of all H-BOX units based on minimum 
recommended flow (0.08l/s for H-BOX6 and 0.1l/s for H-BOX10)

ÅAllow 15kPa pressure loss across H-BOX (not cumulative for multiple 
units)

Secondary Side

ÅNo additional calculations required. All temperature losses, flow rates, 
ŜǘŎ ƘŀǾŜ ōŜŜƴ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ŀƴŘ ƛǎ ŀ ΨǇƭǳƎ ŀƴŘ ǇƭŀȅΩ ǎȅǎǘŜƳΦ





H-BOX Single Zone

Å9ƴƎƛƴŜŜǊŜŘ ŦƻǊ ΨǇƭǳƎ ŀƴŘ ǇƭŀȅΩ ƛƴǎǘŀƭƭŀǘƛƻƴ

ÅDual Wilo circulating pumps 

ÅHeat exchanger

ÅExpansion tank and expansion control valve

ÅAutomatic air vent

ÅDigital timer controller configured for duty alternation, with 
BMS fault alerts

ÅAvailable in 5kW, 12kW and 22kW models (based on 3°ɲT)




