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1 Important Terms / Acronyms

ASHP = Air source heat pump.

Audit = Checking the performance of a service or professional.

Bought energy = The quantity of energy purchased to operate the facility.

COP = Coefficient of performance.

Decarbonisation = Reducing the amount of carbon used through operational activities.
DHW = Domestic Hot Water.

Efficiency = The ratio of energy purchased to the total energy consumed by the end use.

Electrification = Type of decarbonisation that changes a facility from one that uses both gas and electricity
energy sources to a facility using only electricity energy sources.

Electrified site = A facility that purely uses electricity as an energy source.
Energy intensive = Requires a lot of energy.
Fluid = Gas or liquid substance.

Heat exchanger = Heat recovery device that transfers heat between two or more fluids without the fluids
mixing.

Heat wheel = Rotating heat exchanger.

HVAC = Heating Ventilation and Air Conditioning

Metering = Devices that read important instantaneous information typically energy or water usage.
Raw Energy = The energy consumed within a facility independent of efficiency of energy.

Retrofit = A facility that has already been built and is in operation.

Run around coil = Heat recovery device that transfers heat between two different flows using two or more
finned coils connected by a pumped pipework loop containing heat transfer fluid.
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2 Introduction

2.1 Overview

Aquatic facilities are essential community assets — but they are also some of the most energy intensive
buildings in operation. Heating large volumes of water, maintaining appropriate humidity levels, and providing
fresh air ventilation for greater comfortability of patrons means pools consume significantly more energy than
most other facility types. Therefore, for owners and operators of aquatic facilities the operating cost, energy
consumption, and carbon emissions produced are important.

This toolbox calculator and guide have been developed in partnership with Sport NZ to help aquatic facility
owners and operators better understand how energy is used within their facility and where that energy
comes from. It provides a practical, first step approach to understanding energy and emissions, supporting
informed conversations about efficiency improvements and decarbonisation such as electrification.

Using the toolbox follows a clear and logical process:

1. Start with what you know
Gather basic information about your facility, including floor areas, pools, and recent energy
consumption.

2. Enter facility and pool details
Input key dimensions and operating characteristics into the calculator.

3. Enter energy and water data
Add annual gas, electricity and water use where available. Estimates can be used where data is
limited.

4. Review Visual Representation of Data
Add annual gas, electricity and water use where available. Estimates can be used where data is
limited.

5. Review your estimated energy breakdown
The toolbox generates a simplified visual showing the facility energy sources and how it is used.

6. Explore electrification scenarios
View a high-level comparison between your current system and an electrified alternative using heat
pumps.

7. Consider next steps
Use the results to identify priorities, questions, and opportunities for further investigation or action.

Detailed guidance for each of these steps is provided later in this guide.
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2.2 Purpose

Due to aquatic facilities using so much energy, understanding the flow of where energy is coming from and
where it is being used is of key importance. The type of fuel used (for example, gas versus electricity) and
the technologies installed (such as boilers or heat pumps) strongly influence:

o Day-to-day operating costs
e Long-term energy price exposure

e Carbon emissions and sustainability performance

Reducing emissions from aquatic facilities is meaningful at a local, regional, and national level, and it also
supports broader council, organisational, and government climate targets. Moving toward more efficient
systems and cleaner energy sources can also improve long-term affordability. However, the first step in any
improvement journey is understanding your current position.

This toolbox is designed to support a wide range of energy and decarbonisation journeys. It aims to improve
energy monitoring and understanding, identify opportunities to increase efficiency, explore how electrification
can reduce carbon emissions, and consider alternatives to fossil fuels as energy sources.

Specifically, it helps you:
e Understand your facility’s energy use and emissions at a basic level
e See where energy is being used across major systems within the facility
e |dentify areas where better metering or monitoring may be beneficial
e Compare your current setup with an electrified alternative, enabling benchmarking
o Explore high-level operational impacts of switching to technologies such as heat pumps
e Create facility sustainability plans and goals.
e Explore operational energy, carbon emission and cost savings of electrification

The outputs are intentionally visual and simple, supporting discussion with staff, management, and
stakeholders.

The analysis produced by this toolbox is indicative and high-level. It includes assumptions, particularly
around heat pump performance, which can vary by location, climate, and system design. As such, results
should be used to inform discussions, support early planning and identify whether further investigation is
warranted.

Where significant changes or investments are being considered, a detailed energy audit or specialist
advice is recommended. Aquatic specialists, such as the Beca Aquatics team, can assist with more in-depth
analysis and facility specific recommendations. This toolbox is intended to empower operators by making
energy more visible and understandable. By starting with where you are today, you can better plan the path
ahead.
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2.3 About the Toolbox

This toolbox combines a simple, user-friendly calculator and a supporting guide, which explains how to use it
and understand the results.

The toolbox calculator and guide enable a basic analysis of an aquatic facility using high-level inputs such as:
e Facility size and floorplan
e Pool areas and water temperatures
e Current energy sources (for example, gas and electricity)
e Annual energy consumption

e Annual water consumption

The toolbox calculator and guide then provide:
e A visual representation of how energy flows through your facility
e A comparison between your current energy setup and an electrified alternative

e High-level indications of potential energy, cost, and carbon emission savings-level indications of
potential energy, cost, and carbon

Importantly, this toolbox is not a detailed energy audit. Instead, it is designed as an accessible starting point —
a way to build awareness, identify opportunities, and support better decision making using the information
operators already have. This approach is intended to make energy data more understandable and actionable
for operators, even where detailed metering or audits are not yet in place.
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3 How to use the Toolbox Calculator

3.1 Instructions

The Toolbox calculator has been designed to be simple and practical for everyday use. The ‘Instructions’ tab
gives a quick overview of how to use the toolbox calculator, but the full walkthrough is explained below.

Before you start, make a copy of the toolbox calculator for your facility. You can create multiple copies to
compare different years.

3.2 Inputs

3.2.1 Gather your information

Begin with the information you already have. You will need your facility floor plan, pool details, energy bills
(electricity and gas) and water bills. The energy bills will look similar to the examples shown in Figure 1 and
Figure 2 which are electricity and gas bills respectively.

Your account in detail

Account Number

Supply address

Supply period 1 | 1 May 2025 to 31 May 2025 (31 days]l

. Days Quatity =~ Rate  Rate(inclEnergylosses) = Charge
Energy Charges
Peak 52078.24 kiWwh £0.114661 / kwh £0.124186/kWh $6.579.16
Off Peak 53276832 kWh $0.075919 / kwh $0.082225/&Wh $4.38069
Sub-total $10,959.85
Network Charges
Network Shoulder 18857.696 kwh $0.049169/kWh $927.21
Netwaork Peak 34120544 kWh $0.062007 /kWh $2115 7
Network Off Pezk 53276.832 kWh $0.020747 /kWh $1,105.33
Demand Variable 191,63 kvA $8.62083/kVA $1,652.01
Demand Capacity 320kvA £5.00750/kVA $1,631.20
Network Access Charge 31 days. $20.74236/day $643.01
Sub-tatal $8,074.47
Renewable Energy Charges
EEREC - LRET Flexi Renewablz 106255072 kih £0.008033 / kwh £0.008704/kWh $924.84
E&REC - SRES Flexi Renewable 106255072 kwh $0.005556 / kwh $0.006020/kWh $63966
ERREC - VEET Flexi Renewable 106255072 kih $0.011851 / kiWh $0.012841/kWh $1,364.42
Sub-total $2.928.92
Other Charges
AEMO Poal Fees 106255.072 kih $0.000407 / kWh $0.000441/kWh $46.86
AEMO Ancillary Charge 106255072 kih $0.000380 / kWh $0.000412/kWh $43.78
Metering Charges 1 £1.92007/day $59.80
Retail Service Fee 1 £50.63000/month $50.63
Sub-total 5201.07
Total GST $2,216.43

[om] 3

Your meter and tariff information

Meter type: Interval

NMI:VBBBO012655 DLF = 1.0835 X MLF = 0.2996 = Total Loss Factor

Meter usage: 7715534 = 5207824 kWh, 7715534 = 53276832 kWh Highest actual metered demand period is 200kVA, recorded on 17/05/2025 at 15:30
2 l Total Usage this period = 106255.072 kwh

Your overall picture

Estimated greenhouse gas
emissions for this bill
91.4 tonnes

Emissions are offset by any GreenPower
percentage purchased

i s B 8 3

Estimatid greenhouse gas enissons Honnes]

[ Average daily electricity usage (KWh)
—e— Estimated greenhouse gas emissions (tonnes)

1817)

Figure 1: Electricity invoice example.
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Details for MIRN 53100002465 Address

Meters
1 I Peried 01/05/2025 1o 31/05/2025 (31 d\'mll
Purchase Order M/A
Charges Qty  Unit Rate Unit Total (ex. GST)
Energy Charges
Enengy : 4 E 19285000  5/Gl L7 467484
Fined Charge Doy 18.000000 5/Dey S558.00
Ervironmental Chorges
WEET 4153 © F2T0000 5/G) 53830017
Tronsmission Charges
Asrytirrn Violume Charge 1953585 @ oS 5/G $1.0MEM
Peak Injection Tharge 1020 Gifyeor 0218884 S5/GJ $Z21.02
Distribution Charges
First 50G) MHG 495 Gifyeor 5%30012% S§/GI 529354
Ciperation L Masnrares Charge T Mandh 574000000  5/Menth S574.00
Market Charges
AEMOVIC DWGM Energy 1.953585 ©J 0055350 §/GJ S10B.13
AEMOD Distribution Meter 31 Dop 1541980 5/Day 347 80
AERADH Meket Fems 31 Dep 0005934 5/ /Dey 0,18
GST $4.43276
Total [Ex. GST) S 327 65
Total for MIRN 53100002465 6

Figure 2: Gas invoice example.

3.2.2 Entering Facility and Pool Details

Go to the ‘Inputs’ tab. This is where you enter all facility and annual data as shown in Figure 3.

ik BeCa Example 2023/24

Facility and Areas ] [ Pools
Facility Name Exzample Mame your Facility Pool Type Pool Temp Pool Area InfOutdoor  Covers
Years 2023124 Pick the year of data Pooll  [25m 23] 3829indoor | | Fill out the
Location Northlsiand (LPG] Whete is your facility Pool2 [LTS 2 321[Indoor d';:f:l ::"'-‘M‘L‘::"
Site Area 7735 m* o Pool3  [LTS 2| 47.2[Indoor "
Enclosed Building Area 2050 m* This ::?.':;r':;u but Poold |Toddlers 3 255 Indoor fw:}?nt::;uw
Pool Surface Area £30 m* Pool5 Hydratherapy 34 16| Indoor
[Couy AUG  SEPT  OCT NOV DEC JAN FEB MAR &PR MAY JUN Total |
month
Enter the " ELECTRICITY
o | Kth a0 _aise| _awes] a0k _aussa _derss|  ems] _ geoa _ gavas| zeror| _ zaie| _ zia 374,850
' loprow an $ (excI GST) $ 65343|% 5323| ¢ 4862|$ 5013 $ 4891 $ 5008 $ 170|s  6726|$ 6780 $ 7021|$  7000] § 7,088 $ 67.475.00
monetary row of each
st
Measured in : Kwh 283635|  356725] 303065  284843] 241384  196794] 148689 53004] 20915 224222 262008] 27839 2960551
Kih 289635 | 356,725 | 303085 | 284543 | o4l3sd | 196794 | 13589 53,004 | 209185 | 224222 282009 | 278.9% 2960551
The Messuedine | $1e8IGST) 7663 _ 22058]  1eese|  19663| 17048 13749 11167 $I6.M6]  $21440]  $22.745 $2812] $27.763 $237.106
units yo hang VATER
Measurediin : m3 104800 | 92700 98000 90300] 90200 82800 85600 57500 | 89400 |  969.00 366.00 | 1048.00 T
$ (excl GST) $1,540.00 | $1,362.00 | $1,441.00 | $1,328.00 | $1,326.00 | $1217.00 | $125600 | § 1286.00 | § 1,314.00 | $1424.00 | § 1420.00 | $ 16.456.00

BeCa

Figure 3: Sport NZ tab 2 ‘Inputs’.
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At the top of the tab, you’ll see the ‘Facility and Areas’ section. Enter your information into the purple boxes.
You will also see dropdown menus for:

e The year(s) your data covers
e Your facility’s location (as shown in Figure 4)

Location matters because weather patterns, gas type, and common energy sources differ between the North
and South Island.

| Facility and Areas

Facility Name Name your facility

Years 2024/25 Pick the year of data
Location North Island (LPG) - Where is your facility
Site Area North Island (LPG)

South Island [Natural Gas) This info is helpful but not
Enclosed Building Area 2150 m* i
5 required
Pool Surface Area 630 m

Figure 4: Location dropdown.

Area measurements are optional but helpful as shown in Table 1.

Table 1: Area measurement definitions

Area Name Meaning

Site Area Total land area inside the property boundary,
including carparks and outdoor spaces.

Enclosed Building Area All indoor floor area across all levels, including plant
rooms.
Pool Surface Area Total pool water surface area, including splash pads

and hydroslide landings

The heading ‘Pools’ includes all essential information about each pool as shown in Figure 5 including:
e Pool Type (main use)
e Temperature (average or setpoint)
e Pool area (entered manually)
e [f pools are indoor or outdoor
e |If covers are used

All fields use dropdowns except for pool area.
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Pools

Pool Type  PoolTemp Pool Area InfOutdoor Covers

Pool 1 25m 29 382.9|Indoor Fill out the details
Pool 2 LTS 32 321|Indoor about the poolsin
Pool 3 LTS 32 47.2|Indoor your facility that
Pool 4 Toddler's 31 25.5|Indoor you can find
Pool 5 Hydrotherap 34 16|Indoor

Figure 5: Entering Pool Information.

3.2.3 Enter Energy and Water Data

Next, enter your electricity, gas and water information from your bills. The toolbox calculator defaults to the

pool financial year (July-June). You can change this on your copy to match the months your facility has data
available.

Bills will show the following information as highlighted in Figure 1 and Figure 2:
e Quantity consumed
e Cost
e Unit of measurement
e Billing dates

If your facility is fully electrified, you will only have electricity bills. If you use gas, check the unit (MJ, m3, or
kWh). Select the correct unit from the dropdown shown in Figure 6. This ensures energy is converted to kWh
for consistency in calculations.

1 | | ‘ oy AUe SEPT ocT NOV DEC 18N FEE MAR PR MAY N Total
Enter the montfily energy
andwsterbillsintothetop|  kWh [ 33200] 31556 31628]  32015] 33539 34795 36184 28521 29035 28707 28106 27183
\

row and monetary rowof | ${exclGST)

§ 5943(¢ 5323|¢ 4gs2|$ 5013[¢  4891(¢ 5008|¢  1710|¢ 67266 6780(S  7a21($ 7000[§ 7088 |
eachcategory

Measuredin: 4 Lu [ osee3s|  3se72s|  303085] 2sas43 241384 188794] 148688]  153004]  209185]  224293] 282009 27899
kwh -] 289635 | 356725 | 303065 | 284843| 241384 | 188794 | 148889 | 153004 | 209185 | 224222 | 282009 | 278.9%
[ 17563 22058 19652 19663 17048 13749 11167 s16148] s21.440]  s2a.745]  sepana|  sav7es
The Measured in’ units you L= =
m3
can change
KWh

Figure 6: Energy bill recording site, including unit selection.

The final data entry is the water usage bills. The water may be billed in m® or kL. These units are equivalent,
but you still need to select the correct one in the dropdown shown in Figure 7.

m 104500 | 92700 950.00 | 90300 [ 50200 | Gee00 | §o6.00 | BTS00 [ 59400 | 96400 | 36600 [ 1.045.00 | [ 11198]
#lencl GSTI [ #1.540.00 | $1.362.00 | $144100 | $1.326.00 | $1326.00 | $1217.00 | $1256.00 | § 1266.00 | $159.00 | $1424.00 | $ 1420.00 | % 1540.00 |
Figure 7: Water usage recording site including unit selection.

[ | 1
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3.2.4 Visual Representation of Data Entered

At the bottom of the ‘Inputs’ tab, you’ll see charts that automatically update based on what you entered as
shown in Figure 8. These visuals help you quickly understand your facility’s operational patterns.

These show monthly energy costs and consumption (split by electricity and gas) and monthly water costs
and consumption.

il BeCa

Example 2023/24

Inputs Visual Representation

Monthly Operational Costs | |

Monthly Operational Consumption |

40000 ELECTRICITY  GAS 450,000 ELECTRIGTY  1GAS
5000 400,000
. 350,000
300,000
_ S0
k-3 250,000
0000 £
* 200,000
15000
150,000
10000 100,000
000 50,000
a
JUY MG SEPT  OOT WOV DEC  JAN  FEE  MAR  APR  MAY  JUN JUF AUG SEFT  OCT  NOW  DEC  JAN FEE MAR  ARR MAY  JUN
$1,8 00.00 WATER 1,200.00 WATER
#1,600.00
1,000.00
$1,400.00
$1,200.00 20000
Fg1,000.00 2
B 60000
(§ 80000
560000 400,00
540000
20000
20000
JU¥  MUG EEFT  OCT KOV DEC  IAN  FEBE  MAR  APR MAY UM JULY  AUG  SEFT  OOT  NOW  DEG MM FEE  MAR  APR_ MAY _ IUN

Figure 8: Visual representation of data inputted within the ‘Inputs’ tab.
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3.3 Estimated Energy Breakdown

The third tab of the toolbox calculator shows your facility’s estimated energy breakdown using Sankey
diagrams. There are two versions available:

e Pools that are mainly indoors
e Pools that are mainly outdoors
You can review the diagram that matches your facility.

A Sankey diagram displays the energy source types on the left flowing to each part of the facility on the right.
The typical sources are electricity and gas although some facilities use renewable energy. The larger the
thickness of the energy flow the larger the quantity of energy flowing from the source to the building system.
This makes it easy to compare energy consumption across different building systems and decipher which
type of energy source is predominant as shown in Figure 9 and Figure 11.

it BeCa 2023/24

Estimated Indoor Pools Energy Breakdown
. Bought Natural Gas
Consumed Elctricity
. Boder Losses DHW Boiler 125525 Kl
= Consumed Nalural Gas 145,028 K |
_
&) B
DY Boiler Losses TITSS kifh ‘
22,204 kiwh —_—
Pool Heatin
I Boller 1,434,357 Ku'h Coiraci o e
- | &
‘ ; by B
Gas 2,§12525 Kwh :;mw -E
Boder Lossas Pool Hall
421,579 kwh
[Extract far |
233,064 kwh =
o0
Changing Rooms
TFOH
FT4E50 Kk
~JE~ ' i) [y
. ﬁ ~ ) :1_l LE:_
Electricity -

Figure 9: Indoor pool current estimated energy breakdown Sankey diagram.

As you input your annual electricity, gas and water data, the Sankey diagram values will automatically appear
and update on the ‘Estimated Energy Breakdown.’” The layout is designed to easily see how much energy is

going to each building system. For energy intensive indoor aquatic facilities, the key energy uses are outlined
below.
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1. Ventilation of the Pool Hall

Indoor pools require significant ventilation to maintain good air quality and control humidity.

e Too much moisture can damage building materials

e Too little moisture increases evaporation, which means more pool water heating is needed.

e A typical target humidity range is 40-60%, achieved with 4-6 air changes per hour.

2. Pool Water Heating

Heating the pool water is one of the largest energy demands because of the large volume of water that

must be kept warm and clean.

3. Other Building Systems
Remaining energy is used for:
e HVAC systems outside the pool hall
e General electricity (lighting, equipment, etc)

e Domestic hot water (showers, bathrooms)

UK indoor pools have a similar energy breakdown as shown in Figure 10. However, empirical evidence
suggests New Zealand facilities often use more energy for pool water heating (approximately 30%).

4.5%)

Lighting

5.5%)

General /

13%

1 Fans &

23%
Water
Heating

' 54%
Space |
Heating

Figure 10: UK energy breakdown.

Pumps /

F Be‘ a NZ Sport Toolbox Manual | 5010358-644400312-71
L]

30/04/2026 | 11



Sensitivity: General

i BeCa 2023/24

Estimated Outdoor Pools Energy Breakdown

. Bought Natural Gas

W Heal from LTHW Systemn
Consumed Eleciricity

. Boiler Losses

m Consumed Nalural Gas

Natural Gas

2136400 kwh P OOl Boiler 2,363,441 kwh

Paal Boiler Losses
AT,360 Kwh

2

Outdoor
Pool Heating

DHW Boiler
s52.10 K |
W %
)
| | et

DHW Boder Losses
104,430 kw'h

31 374,380 kWh =
~, | W
' =X %

T General
Electricity Electricity

636,600 Kwh

Figure 11: Outdoor pool current estimated energy breakdown Sankey diagram

Outdoor pools do not require ventilation or controlled air. As a result, majority of the energy consumption
heats the pool water, especially due to the exposed conditions. The remaining energy is used for domestic
hot water and general electricity. The outdoor Sankey diagram reflects this simplified energy profile.

Both indoor and outdoor Sankey diagrams show boiler losses for facilities using gas boilers. This helps

highlight how much energy is wasted and how much energy could be saved by switching to more efficient
systems such as heat pumps.

Some heat recovery options are:
e Run-around coils
e Heat exchangers
e Heat wheels (less common)

These systems recover heat and return it to the building, reducing the amount of billed energy needed.
However, the Sankey diagrams shown in the toolbox calculator are high-level and assume zero heat
recovery. They are based on typical percentages rather than a full engineering assessment.

For a deeper understanding of exactly where energy is going in your facility, you should speak with an
aquatic’s specialist, such as the Beca Aquatics team.
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4 Energy Saving Initiatives

4.1 Electrification

Reducing carbon emissions is becoming increasingly important as we work to limit the effects of global
warming and protect our current quality of life. Aquatic facilities use a large amount of energy, which means
they also produce a significant amount of carbon emissions and have high operational costs. Due to the
recent increase in gas prices, moving to electricity also offers possible operational cost decreases by using
heat pumps. As a result, decarbonising these facilities can make a meaningful difference at local, regional,
and national levels and is worth the effort.

There are several ways to decarbonise your facility, most of which lead to greater energy efficiency. The
simplest and most effective way to reduce carbon emissions is electrification of the site. The results of
electrifying your site are shown on the ‘Electrification Comparison’ tab as shown in Figure 12.

i BeCa 2023/24

| SUMMARY OF ELECTRIFICATION OF SITE

Annual Energy Savings 1,953,931 kWh
Annual Carbon Emission Savings 613.5 tCO2e
Annual Operational Saving $ 55,900
Annual Energy Consumption | | Annual Energy Breakdown
118
2500000
= S0 RN
§ 350,000
E 2o
. 1500000 2,060,551
10000
sbiieo e o 00
o Existing Post electrificatan
Existing Post electrification
Gas Blectric ity Gas Bl ctricity
Annual Carbon Emissions | | Annual Operational Cost
E00,00 E0000
3 i il 27,300 000
3 o 8,000 Wt
= 000 z
3 A om E
3 £ ) Eame
& e = 27,500 a0
H o) peay
2 ey o0
[ Ty o [
Euisting Prat electrification Existing Pest electrfication
Gas Bectriciny Gas Blectricity

Figure 12: Electrification comparison results.

A summary of the differences fully electrifying your facility could make regarding annual energy savings,
carbon emissions and monetary operational savings is found at the top of the ‘Electrification Comparison’ tab
as shown in Figure 13.
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SUMMARY OF ELECTRIFICATION OF SITE

Annual Energy Savings 1,953,931 kWh
Annual Carbon Emission Savings 613.0 tCO2e
Annual Operational Saving $ 59,900

Figure 13: Summary of annual savings when electrifying your site.

Electrification involves transitioning your facility away from natural gas (or LPG) and using electricity as the
sole energy source shown in Figure 14. To ensure sufficient energy is produced, heat pumps appropriate to
your facility are introduced during electrification. This leads to significantly lower billed energy for the facility
due to the increased energy efficiency of an electrified site as shown in an example in Figure 15.

Annual Energy Breakdown

116

e 05

Existing Past electrificatian

Gas Bectricity

Figure 14: Energy source split before and after electrification.

Annual Energy Consumption

Unirgy (€Wh)

p= ] 206kl

SO0 1,581,500

Existing Post electnfication
Gas Electric ity

Figure 15: Energy source consumption comparison before and after electrification.

The main objectives of an electrification are decarbonising the site, reducing energy operational cost and the
security of energy supply. The decreased energy consumption results in significantly lower carbon
emissions, independent of a renewable electricity energy source used. However, if there is renewable energy
used, the operational carbon emissions are significantly reduced for the facility as shown in an example in
Figure 16.
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Annual Carbon Emissions
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Figure 16: Annual operational carbon emissions split by energy source before and after electrification.

Given the decreased bought energy requirements due to the increased energy efficiency, the annual
operational monetary cost decreases as shown in Figure 17.

Annual Operational Cost
350000
0000
a0 Lk
= 0
P
- 397 500 £48 W0
50,000
o :
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Gas Bectricity

Figure 17: Annual operational costs split by energy source before and after electrification.

Personalised graphs will be available under ‘Electrification comparison’, updating automatically as you enter
your annual energy into ‘Inputs’ in the toolbox calculator.

The Sankey diagrams described previously were adjusted with this new electrified information for both
indoor and outdoor pools as shown in Figure 18 and Figure 19 respectively.
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Estimated Indoor Pools Electrification Energy Breakdown

= Consumed Electricity 125,525 kwh
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Figure 18: Indoor pool estimated energy breakdown after electrification.

Estimated Outdoor Pools Electrification Energy Breakdown

W Consumed Electricity 532,110 Kwh
| .
.

1154,220 Kwh

2,365,441 Kw'h

FT4EE0 Kw'h

I 4

General Electricity

Figure 19: Outdoor pool estimated energy breakdown after electrification.

Prior to full electrification, it is important to review opportunities for heat recovery within your facility.
Skipping this step risks oversizing electrical infrastructure and plant leading to elevated lines/capacity
charges in addition to issues with plant short cycling or running sub optimally in low loads.
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Good heat recovery options for aquatic facilities include:
e Run-around coils
e Heat exchangers

A less advised heat recovery option is a heat wheel. Application of these technologies reduce the billed
energy and the size of the central heating plant without changing the performance of systems. Air-to-air heat
exchangers are known reduce HVAC energy consumption by 50-60% or higher whilst run around coils and
heat wheel systems can recover approximately 30% of the heat from the exhaust air from the pool. During
the electrification process, all uses of gas within a site, including the generation of domestic hot water, direct
space heating (including radiant), commercial kitchen appliances, etc should also be considered.

The effectiveness of each is very complex to assess and requires specialist consideration. The Beca Aquatics
team have extensive experience in decarbonisation projects involving the retrofitting of existing facilities and
can support in sizing correctly and the approach to align with your site’s unique configuration/conditions and
organisational journey/goals.

4.2 Smaller scale energy savers

Electrification delivers the largest carbon and cost savings, but there are many smaller, lower-cost
improvements that can still reduce energy use and operational expenses as shown in Table 2. These options
vary in cost and impact, but all contribute to more efficient facility operation.

Table 2: Energy saving options for aquatic facilities.

End Energy | Reduction Reasoning Cost of Benefit
Use Method Implementation
Pool Hall Pool Covers Reduces pool water evaporation
Ventilation in the air, lowering ventilation @@
load.
Humidity Maintains comfortable air

Control conditions without over- @@
ventilating.
Night setback | Reduces ventilation at night when

demand is low. @ @@

Pool Heating | Pool Covers Pools retain more heat, reducing

pool water heating demands. @@
Helps outdoor pools far more

than indoor pools.

Temperature Prevents overheating and

Set point unnecessary energy use. @
Control
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End Energy

Use

Reduction
Method

Reasoning

Cost of
Implementation

Benefit

Showers Improves pool water cleanliness,
before reducing treatment and heating
swimming needs.
Domestic Hot | Low-Flow Reduces the water volume used,
Water Showerheads lowering the domestic hot water

heating demand.

Push-Button

Limits shower duration and water

@ ©© © ©

Timers use, lowering the domestic hot
water heating load.
General Pump Reduce pump use during low-
Electricity Scheduling demand periods, lowering pump
energy demand.
LED lighting Use less electricity for the same
light output. @
Changing Air to air heat Recovers heat from exhaust air,
Rooms recovery reducing billed energy. @@@
Ventilation
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5 Technology

When planning to implement technology to save energy and reduce carbon emissions, it is important to
understand how your existing systems operate. This includes the temperature of existing systems, such as
where the heat can be recovered or extracted from and what temperatures are required for successful
operation of the new systems. Retrofit facilities have limited space available for an HVAC system and
ensuring that within the space the HVAC system has the capability to serve the entire facility’s energy
demand is essential and needs to be considered. Reducing the size of the HVAC system may also be
important due to the high cost of the space.

There are many different types of HVAC technology that increase efficiency including heat pumps. All heat
pumps have a coefficient of performance (COP), which is a measure of performance. A heat pumps COP is
always greater than 1 (produces more heat energy than electrical energy consumed) with at least 100%
efficiency. The greater the COP the greater the efficiency of the heat pump. Figure 20 shows a basic
schematic for a heat pump with a COP of 4 and efficiency of 400% (delivering four units of heat energy for
each unit of electrical energy consumed).

Ambient heat Compressor

Ambient heat

Heating

Evaporator Condenser

Electricity

Expansion valve

Figure 20: Schematic and heat flow diagram of a heat pump

Air source heat pumps (ASHP) are the most common for retrofit projects and is shown in Figure 21. An air
source heat pump extracts heat from outside air and converts it into usable heat energy for the facility. This
process does not produce operational carbon emissions unless the electricity used to power the heat pump
comes from non-renewable sources. Heat pumps typically have a design life of 10-15 years, have an average
COP of 3.25 (or efficiency of 325%) and heating and cooling capabilities. ASHP can realistically heat water
up to 50-55 °C with slight variations based on climate. The key considerations for ASHP’s for are available
electrical capacity, the noise from the unit, and the temperature of the heat needed to be reached.
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Figure 11: Air source heat pump examples

Some facilities use localised systems such as the localised direct water air source heat pump as shown in
Figure 22. These heat pumps are designed to provide heat to one or two pools. These are best suited to
facilities with only pool water heating demands, or where there are energy efficient HYAC systems already in

place.
Figure 22: Direct hot water source heat pump example.
H C
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Another option is a water source heat pump (WSHP) as shown in Figure 23. These systems have a very high
efficiency, with a COP of 6 (600% efficiency), and can heat water to 75-90 °C realistically. However, WSHP
are rare due to the requirement to have a large body of water to extract heat from nearby. They are also
significantly louder than air source heat pumps but can be contained within enclosed plantrooms.

Figure 23: Water source heat pump example.

Biomass boilers are another alternative that produces heat energy as shown in Figure 24. However, at a
much lower efficiency than heat pumps of 90% on average. It is an automated process that feeds wood
pellets into a boiler from an adjacent pellet store. However, the system requires a large amount of space. In
terms of carbon emissions, the wood burned releases the carbon emissions it absorbed within the lifetime of
the wood. Therefore, the emissions are relatively low, typically impacted by the source of energy used to dry
the wood and transport the product to site.

Figure 24: Pellet boiler example.
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Similarly, there are electric boilers available as shown in Figure 25. They use electricity to heat water and
provide site heating. They are more compact and more efficient in comparison to other boilers. However,
they have higher peak electrical demands and operation costs than heat pumps or pellet boilers. Therefore,
they are not a common option when looking to decarbonise an aquatic facility.

Figure 25: Electric boiler example.

Solar thermal collectors are a renewable option shown in Figure 26. They capture heat from the sun and use
it to heat a fluid (generally water.) This form of energy is renewable but is highly dependent on the weather
and the roof area available that the solar thermal collectors can occupy.

Figure 26: Solar thermal example.

Solar PV are renewable as well as their benefit highly dependent on the weather and area available able to
be occupied. However, they instead of producing heat the photovoltaics convert light energy to electrical

energy

|
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Appendix A — NZ Council Indoor Pool Case Study
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A New Zealand aquatic facility trialled the toolbox calculator and the following is a case study of this data.

i BeCad Example 2023/24

Inputs

Facility and Areas | [ Pools
Facility Mame Example farme your Facility Fool Type Fool Temp Pool Area InfOutdoor Cowvers Fil h
Years 02324 Fick. the year of data Faall 2Bm 23 382.4] Indoar 4 _'l DE“ E'h
Lacation Forth [sland [LPG) where is your Facility Poolz  [LTS EH] 321 Indaor E‘a'sl"', aut the
Site firea 773 M This infois helpful but Pool2 LTS 3z 472 Indoar Ff;;i’t;t';aﬁﬂu
L 7 ;
Enclosed Building Area 2150 m= nat required Fool 4 Toddler's 3 256.5 | Indoar an find
Pool Surface Area E30 m Fool 5 Hydrotherapy a4 16| Indoor
| JuLy AUG SEFT ocT MOV DEC JAN FEE AR AFF [ELAY JUr Total |
[ELECTRICITY |
Enter the manthly ELECTRICITY
?:f‘j'%f‘:':g:'f;:r;"'f Ewh [ s3z00]  si508] 3623  3e0i5| 33533 34735] 3614 28321 23036 28707 e ) 374,850
monetary row of sach $ (el GET) [# so43|¢ 5334 4262 53¢ 4391 s008|3 LT0 (&% E726 | % EV80 | § T2 & 7o | ¢ 7098 $ E7.475.00
pateaeny
Measured in : kit 283636 356726|  200086]  red4s43] 241384 1eera4] MEeea 153004 209185 224222 282009 278336 2960551
Ktk 239635 | 356725 | o03065 | 2a4@43| 24384 | 8874 | 148683 153,004 209,085 | 224222 282009 | 2723% 2960551
The Measured in' § [eucl GET) 1753 22058 19652 19EE3 17048 13749 1IET $EME] 21440  go274n g2an2]  $27.763 $237.106
units you can change YATER
Measured in : m3 [ to4go0]  se7o0] se0o0|  go2o0 |  s0z200 ]  gze00 | 8SE.00 | 37600 ] 29400 [ 969.00 | 9EE.00 [ 1,048.00 | [ 1m9s]
$ (encl GST) [ 154000 [ $1362.00 [ 14400 | $1,32800 | $1,326.00 [ $1.217.00 [ $125200 [ £ 128600 [ £ 131400 [ 4142400 [ 4 1420000 | $1,540.00 | $ 1645600
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The direct visual outputs for this facility are shown below.

il BeCa

Example 2023/24

Inputs Visual Representation

Monthly Operational Costs | | Monthly Operational Consumption |
40000 ELECTRICTY GAS 450,000 ELECTRICITY GAS
35000 400, 000
S0000 350, 000
300,000
- 5000
= 250, 000
000 E
= 500,000
15000
150, 000
10000 100,000
soo0 0,000
a
Ly UG EEPT oo NOV DEC AN FEB MAaR AFR HAY JUN Juy AG SEPT ocT NOV DEC 18N FEB MAR APR Y JUN
$1,800.00 WATER 1,200.00 WATER
$1,600.00
1,000.00
$1,400.00
$1,200.00 0000
41 no0.00 2
1] 50000
3 &200.00
0000 40000
5400 .00
20000
E200.00
IS R
JLEA § G EEPT ocT KO DEC AN FEB MAaR APR MAY s JULY Al EEFT ocT HOV DEC 18N FEE MR AFR MAY UK
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Given the aquatic facility is an indoor pool, the estimated indoor pools energy breakdown is relevant.

i BeCd 2023/24

Estimated Indoor Pools Energy Breakdown

B Bought Matural Gas
n Consumed Elacliricay
. Boder Losses DHW Boiler

125,523 k'wh
= Consumad Nalural Gas

1133 k'wh

DY Boiler Losses
22,204 k'wh

‘ 1434, 557 kwh
Gas 2,512525 kywh

Boder Lossas
421,573 k'wh

233,084 k'wWh

ool Heating

Extract Sar

Extract Air

= -
= -
— -
— =

in IT4EE0 Kwh

ectricity

Supply fur
= O

Changing Rooms
[ FOH
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The summary shows positive outcomes if an electrification process were to take place for a typical indoor aquatic facility.

it BeCd

2023/24

SUMMARY OF ELECTRIFICATION OF SITE

Annual Energy Savings

Annual Carbon Emission Savings

Annual Operational Saving

1,953,931 kWh
613.5 tCO2e

$ 55,900

Annual Energy Consumption

Annual Energy Breakdown

4,000,000
118
500
- 300,000 AN
i 2500
E L
- 1500000 050560
L0
030,060 LA B T
o Existing Post electrifcatan
Existing Post electrification
Gas Blectricity Gas Biectricity
Annual Carbon Emissions Annual Operational Cost
a0, E0m0
s 0,0 2an 0000
50
3 01,000 - L2
z 50,0 G
E N 2 oo
5 40,0 ]
E 8,500 = 158,000
& o 137,300 $248.700
] 26,0
3 o0 000
)
[} o [} [
Existing Post electrification Existing Post electrfication
Gas Bectricity Gas Bectrcity
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Due to the aquatic facility being an indoor pool, the estimated indoor pools electrification energy breakdown is relevant.

i BeCad 2023/24

Estimated Indoor Pools Electrification Energy Breakdown

= Consumed Electricity 125,525 kwh

= E

Exirnct Air

T
TIT,133 Kwh Eﬁ;

e Sumhy A
=05

Changing Rooms

1,006,557 k'w'h
ﬂﬂ 1,454,557 kWwh
ﬂ:
— “Fival Pump
-Elll:h"rfl]r COP2E

233,064 k'wh

k\__ 374,580 Kwh
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