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INTRODUCTION

• Heat Pump Water Heaters (HPWH)

• Overview of international testing 
methods for HPWHs

• EN 14511 to AS/NZS 5125.1 comparison

• EN 14511 testing method

• TRNSYS simulation for VIC & NSW 
incentive schemes

• Commercial HPWH system analysis
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OVERALL PROCESS – TEST, MODEL, SCHEME APPROVAL
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CURRENTLY PUBLISHED TEST STANDARDS FOR HEAT PUMPS

Region Current Standard Applicable Products Brief Instruction of Test Method 

Australia AS/NZS 5125.1 Domestic HPWH COP and Power regression; 

Annex G Rating tapping cycle test method.

Europe EN 14825 (seasonal efficiency) 

EN 14511 (basic test method)

Heat pump space heater

Commercial HPWH

Test COP in different conditions and calculate SCOP. 
Suitable for testing space heater & commercial HP

Europe EN16147 Domestic HPWH Heat up, standby, tapping, Mixed water at 40℃. 
Calculate COP.

Tapping profile similar to AS/NZS 5125.1 Annex G.

China GB23137 Domestic HPWH Ambient 20℃, heat up static water from 15-55℃, 
calculate average COP.  Similar result can be 
calculated from condition 2 data of AS/NZS 5125.1.

America 10CFR430, Appendix E to 
Subpart B

Domestic HPWH Tapping profile similar to Annex G of AS/NZS 
5125.1

Calculate UEF – Uniform Energy Factor.



EN 14511 OVERVIEW

Purpose:

• Standardizes rating and 
performance for HVAC and heat 
pump systems.

• Power input, Thermal Capacity, 
COP

• Performance map creation + 
linear interpolation.
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COMPARISON TO AS/NZS 5125 IN AUSTRALIAN CONTEXT
AS/NZS 5125.1 EN 14511

Ideal for small HPWH <15kWth

Residential or light commercial

Suitable for HPWH up to ~200kWth

Large commercial – light industrial hot water

Single heat up cycle with tank from 15-60℃ at 4 
prescribed ambient conditions.

Test at multiple static inlet water temperature and ambient 
conditions.

Test with the larger of the min. system tank size, or 250L. 
Lab capacity limited to testing system with <700L tank.

Test independent to system tank – thus suitable for systems 
designed for use with large 700L+ tank. 

COP & Power regression analysis – correlation equation COP & Power performance map with interpolation



TEST INSTALLATION 
OF EN14511
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Dry-bulb Test 
Points

• 2°C, 7°C, 19°C 
as per VEU 
guidelines.

• Recommended 
addition: 40°C.

Humidity

• Fixed
•85% for 2°C/7°C

•70% for 19°C/40°C

Water

• Minimum inlet 
water 
temperature 
expected

• Maximum inlet 
water 
temperature 
expected

• Intermediate 
point
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TEST INSTALLATION OF EN14511

Facility water tank controls 
inlet water temp.
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TEST INSTALLATION FOR EN14511

Facility cold 
water tank

Test unit

System 
pump

three-way 
valve



FROSTING CHALLENGES

Frost Effects:

• Reduces thermal output 
and COP.

• Defrost systems impact 
performance.

Testing Strategies:

• Include conditions just 
above and below frosting 
point.

• Extrapolate down to -5°C



LARGE COMMERCIAL:
EN 14511 HP PERFORMANCE TESTING

• HP testing for 12x static ambient/inlet water conditions
• Air temperature 2, 7, 19, 40℃ (extrapolation for -5 ℃)

• Inlet water 5, 30, 55℃ (adjust to suit each product)
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TEST CONDITIONS & CHALLENGES

• Number of Test Points:
• Balance cost vs. accuracy: ~$1500 AUD per A/W test point

• Avoid extrapolation errors by covering full operational range.

• Include mid water temperature to capture intermediate performance

• Water Temperature Effects:
• Fixed Flow: OWT varied – delta T

• Variable Flow: OWT set-point entered, EWT varied.

• Compressor – inverter or fixed speed behaviour



TEST LABORATORIES OFFERING EN 14511
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SIMULATION PROCESS

• TRNSYS for system-level modeling.

• Type60 for tank simulation with mass and energy balances.

Tools:

• Single stand-alone HPWH

• Tanks in series or parallel

• Coil tanks configurations

Configurations:

TRNSYS

HP

Tank Tank
Mixing 
Valve

Pump

Cold water delivery

HP



EXAMPLE SYSTEM SCHEMATIC
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Cold Tank Hot tank
Mixing 
Valve

Cold water delivery

Hot water delivery

Tempered water delivery

HP

Multiple HPs

Variable or fixed speed 
pump

Series configuration with 
in-tank coil HXs



INSIGHTS FOR SYSTEM CONTROLS

Tanks in series or parallel:

Adjust sensor location and set-point for 
performance optimization.

Control Strategies:

Use dual temperature sensors for longer runtime 
and lower inlet temperatures.

Add heating elements for peak load 
management.

Staging up/down HP units to meet demand

Maximise run-time for HP durability



INSIGHTS FOR SYSTEM CONTROLS



KEY TAKEAWAYS

TESTING

EN14511 provides a robust 
framework for HPWH testing 

applied to AU incentive schemes

SIMULATION

Simulation analysis assists 
optimizing control strategies to 

enhance efficiency or output

INCENTIVES

An accurate methodology for 
estimating annual energy or GHG 

savings for incentivizing 
commercial HPWH in Australia



Let’s work together to achieve a 
sustainable future
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