Hot Water Circulating Systems
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What is HBOX? H BOX

a k. h -uaits are a rangeof productsdesignedto facilitate hot water
circulationin plumbing systemsto maintainthe water temperaturein
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?~

Aln HW systems, the part of the reticulation
| systembetweenthe hot water primaryloop and
| point of useisreferredto asthe DeadlLeg

‘ | AWater in dead legs stagnateswhen not in use

L‘ and cools down, which meansthat water must
be drawn off before hot water from the primary
circuitreacheghe outlet.




AS3500.4 dead legs (2020 public comment)

10.9.3.2 Length and capacity of dead leg with meter

The circulatory flow, the biranch offtake and the heated water meter located in the common property
shall be installed as close as practicable to the apartment, dwelling or secure area they serve.

NOTE 1 Volumetric capacity of pipes are given in Table Q.2.

NOTE 2 See Appendix Q for a guide to determine capacity of dead legs and estimating wait times.

NOTE 3 Dead legs with volumetric capacity exceeding 21 may require additional water heaters or trace heating,.

NOTE 4 See Table 8.2.2 for pipe insulation requirements.

NOTE 5 See Figure Q.3 for the volumetric capacity of any dead leg, measured from the branch offtake at the
circulatory flow to its outlet, should not exceed 21.
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A Waiting time between 1560 seconds or more.

A Water wastage

A Stagnation increases the risk of bacteria growth

A EndUser is paying for the HW water that has been cooled down.

How do we currently deal with dead legs?

A Increase the number of HW risers to reduce the distance @ M
A Reduce the size of pipework from 20mm to 15mm " T
A Heat tracing -
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Circulation on floor

This design not applicable teBOX application
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Single
HW Riser

HW SUPPLY FROM PLANTROOM I
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Apartment ID of 20mm Area of Pipe Length Pipe Length Total Volume in Pipe Fixture Hot Water
Number Pex pipe Pipe (mm) Horizontal (m) Vertical (m) Length (L) Flow (LPM) Lag time (s)
1 14.2 158.37 12.4 4 16.4 2.60 6 26.0
2 14.2 158.37 224 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
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Apartment ID of 20mm Area of Pipe Length Pipe Length Total Volume in Pipe Fixture Hot Water
Number Pex pipe Pipe (mm) Horizontal (m) Vertical (m) Length (L) Flow (LPM) Lag time (s)
1 14.2 158.37 12.4 4 16.4 2.60 6 26.0
2 14.2 158.37 224 4 26.4 4.18 6 41.8
3 14.2 158.37 145 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
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Hot water delivery in just a few seconds!
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A A plate heat exchanger consists of a
series of parallel plates that to from ===
channels for fluids to flow between
them.

A The purpose of a plate heat exchanger
is totransfer thermal energybetween
two fluids,without the fluids mixing
together.

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

e What is a Heat Exchanger
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Prlmary Circuit ~ Secondary Circuit

| APARTMENT #1|

NO WATER CONSUMPTION IN APARTMENT, ONLY CIRCULA
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| APARTMENT #1|

TAP IS RUNNING, APARTMENT IS ISOLATED FROM CIRCUL



HBOX : Advantages : Builder / Developer

A Reduces number of Hydraulic cupboards/riser

A reduces capital cost for the builder and plumber

Each additional 0.5 sgm metering cupboard costs$&kto
construct.

A increases the sellable reaktate for client.

Each additional 0.5 sgm metering cupboard in Sydney is worth
anywhere between $6k$12k per floor in rea¢state value

A Generally, more cost effective than heat tracing

A Facilitates the design.




HBOX : Advantages : Home Owner

A Reduces the HW delivery time to-3 seconds
to every tap on the floor and offers great ender experience

A Lower running cost than heat trace

A Fast response system compared to heat trace

A The system comes with a fully programmable ( )
timer for each day of the week Ny
during peak and offpeak hours.




DEVELOPMENT




H-BOX Prototype
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H-BOX Industrial Design
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Manual testing
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Slow / quick opening
High flow / low flow
Etc..

Sequential timer
simulated hundreds of
thosusandof tap opening
/ closing




CASE STUDY




5 level apartment block
Northern Beaches

A 2 year old building

A Riser cupboards supplying up to 9
units per floor

A Complaints to strata of waiting up
to 2 minutes for HW delivery

A Several options initially provided,
but none were viable due to access
or budget constraints, then put

forward HBOX option in late 2019.
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Installation of HBOX
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Results of HBOX Installation

Average reduction of 55 seconds in wait times

. Pre install Post Install
Unit

(seconds) (seconds)
120 24
82 23
72 29
78 34
97 25
58 29
] 49 18
72 22
96 22
105 24
77 18
42 16
] 42 12




Water Savings

A 55 seconds saving @ 6l/min
= 5.5L of water saved

A 4 uses of HW per person per day

A 2 occupants per apartment
(small 22 bed apartments)

= 44 | 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

A Calculate total flow rate of all-BOX units based on minimum
recommended flow (0.08l/s for4BOX6 and 0.1l/s for-BOX10)

A Allow 15kPa pressure loss acrosBEX (not cumulative for multiple
units)

Secondary Side

A No additional calculations required. All temperature losses, flow rates
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H-BOX Single Zone
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A DualWilo circulating pumps
A Heat exchanger

A Expansion tank and expansion control valve
A Automatic air vent

A Digital timer controller configured for duty alternation, with
BMS fault alerts

A Available in 5kW, 12kW and 22kW mod@issed or8° nT)







