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Preface
EnergylLab Nordhavn — New Urban Energy Infrastructures is an exciting project, which will

continue until the year of 2019. The project will use Copenhagen’s Nordhavn as a full-scale smart
city energy lab, which main purpose is to do research and to develop and demonstrate future
energy solutions of renewable energy.

The goal is to identify the most cost-effective smart energy system, which can contribute to the
major climate challenges the world are facing.

Budget: The project has a total budget of DKK 143 m (€ 19 m), of this DKK84 m (€ 11 m) funded
in two rounds by the Danish Energy Technology Development and Demonstration Programme
(EUDP).

Forord
EnergylLab Nordhavn er et spaendende projekt der Igber til og med 2019. Projektet vil forega i

Kabenhavns Nordhavn, og vil fungere som et fuldskala storbylaboratorium, der skal undersgge,
udvikle og demonstrerer Igsninger for fremtidens energisystem.
Malet er at finde fremtidens mest omkostningseffektive energisystem, der desuden kan bidrage til

en lgsning pa de store klimaudfordringer verden star overfor nu og i fremtiden.

Budget: Projektets totale budget er DKK 143 mio. (EUR 19 mio.), hvoraf DKK 84 mio. (EUR 11

mio.) er blevet finansieret af Energiteknologisk Udviklings- og Demonstrationsprogram, EUDP.
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Executive Summary

i

As part of the EnergyLab Nordhavn project, METRO THERM A/S and partners have installed a
domestic hot water heat pump (DHWHP) in the EnergyHub/Energylab Nordhavn showroom,
Sundkaj 7, 2. tv, 2150 Kgbenhavn.

The unit has been installed as an exhaust air heat pump supplying domestic hot water for kitchen,
toilets and bathroom while ventilating the showroom or the meeting room next to the kitchen.

If required, the DHWHP can supply cooled air to the showroom or meeting room while heating
water.

This report outline the installation and control philosophy of the DHWHP.

The DHWHP has been connected to the DMS and is data logging via Modbus. Temperatures and
fan speed values will be show on screen in Showroom.

At present no research activities are related to the installed DHWHP

The installed DHWHP is considered to be of relevant demonstration value, demonstration
combination of production of hot water, ventilation in light commercial spaces with cooling
possibilities.

It can be concluded that the installation and function of the unit so far is successful. The unit is
producing sufficient domestic hot water while having significantly improved the air quality in the
showroom.
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1. Introduction

i

As part of the EnergyLab Nordhavn project, METRO THERM A/S and partners have installed a
domestic hot water heat pump (DHWHP) in the EnergyHub/Energylab Nordhavn showroom,
Sundkaj 7, 2. tv, 2150 Kgbenhavn.

The unit has been installed as an exhaust air heat pump supplying domestic hot water for kitchen,
toilets and bathroom while ventilating the showroom or the meeting room next to the kitchen.

It was originally the project plan to identify external hosts for DHWHPs, preferably utilizing the
DHWHP as a booster for ultra low temperature district heating (ULTDH) or for commercial
buildings with electrical space heating and no connection to the District Heating (DH) network.
This, however, turned difficult to achieve but when setting up the Showroom on Sundkaj the option
occurred to utilize and demonstrate the DHWHP technology in an urban environment.

In fact, although the warehouse on Sundkaj in general is supplied with DH for a) space heating in
the offices and b) domestic hot water (DHW), there was no heating installed in the
warehouse/showroom part of the building. Following, the Glen Dimplex Quantum Electrical
Storage Heaters have been installed as part of deliverable D4.3a.

The DH DHW supply has following been detached and the DHWHP has been installed to produced
DHW for the showroom kitchen and sanitary facilities.

Further, the original balanced ventilation system installed in the building only ventilates the old
offices and meeting rooms. No ventilation has been installed in the big showroom and the new
offices. The DHWHP has therefore been installed in exhaust ventilation mode allowing for
ventilation of these rooms.
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2. The domestic hot water heat pump (DHWHP)

i

The DHWHP installed belongs to the latest, high performing generation of DHWHPs produced at
METRO THERM. The unit type was introduced start 2018, it is manufactured in Helsinge in
Denmark, and it is exported to all over Europe. The unit is very versatile, it is the best in class and
it holds the highest Coefficient of Performance (COP) for this type of heat pumps sold on the

marked today.

2.1 Technical data

Technical data

Water tank volume I 190
COP at A7W10-52,9 (EN16147-L) - 3,57
Heat up time (W10-53,5) hr:mm 6:28
V40 volume (W52,9) | 247
Height mm 1610
Required height for installation mm 1700
Diameter - @603
Weight (dry/wet) kg 94/284
Air duct connections - 2160
Water connections " %
Water condensate connection (hose connection) - 219
Maximum water pressure MPa 0,6
Maximum water temperature in tank C 90
Refrigerant : 134a
Electrical connection V/Hz 230/50 (L1, N, G)
Fuse size A 10(13)
Supplementary electrical heater W 1500
Maximum compressor power W 600
Max. water temperature (heat pump only) & 60
Max. water temperature (heat pump and immersion heater) 'C 65
Air flow range m3/h 0-800
Temperature range for compressor operation °C -7 —+40
Maximum sound power level to I1SO 12102 dB(A) 49
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Main features

High COP

Easy installation

Possible to transport horizontally

Low noise

User friendly LCD interface

AUTO, ECO, BOOST, SILENT, HOLIDAY modes
Outdoor air, exhaust air or indoor air as heat source
Ventilation, low/high tariff, hot on time functions

High water temperatures with heat pump alone
Elegant painted steel cabinet

Storage tank in enameled steel with magnesium anode
Possible to check anode without emptying the tank
Dry heating element with low scaling potential.
Possible to replace without emptying the tank
Legionella control possible with heat pump alone
Full variable fan speed control

Modbus and micro USB connections

Optional: PV ready, SG ready, solar function, cooling
function, floor heating function, remote access

METRO THERM
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2.3 Layout

i

Refrigerant circuit
GQl:Compressor
GQ2Z:Fan

RM1: Check valve
EP1: Condenser
EPZ:Evaporator
HZ1:Filter drier
QN1:Solencid valve
ONZ: Thermostatic
expansionvalve
XL3: Service valve

Water circuit
XL1: Water outlet
XL2:Waterinlet
XL4*: Coil top
XL5*: Coil bottom
XLG: Air outlet

XL7: Airinlet — r

XL8: Condensate outlet AL2

XL9*: Hot water circulation \Q

EP3*: Coil

EB1:Electric heater

FR1: Anode '

EN1: Thermal protection Figure 4 - Design of the cooling circuit and

the main components

The items with * are optional.

10
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Sensors

BT1:Air inlet temperature
BT2: Evaporator temperature
BT3: Tank water temperature
BT4*: Additional temperature
BT5*: Additional temperature
(not included)
BP1:Pressostat

i

Electric components
AA1:Main printed circuit board
AAZ:Display circuit board
WF1: Modbus port

GC1*:Solar 0-3V/10V

QA1* 5G-ready port

GP1*: Additional supply

to pump or damper

KF1*: Wi-Fi

The itemswith ™ are optional. EF1

Figure 5 - Design of tank, condenser and
Nomenclature according to standard pelted componegts
IEC81346-1 and 81346-2.

2.4 Working principle

The heat pump water heater is composed of a water tank, a refrigerant circuit, a cabinet and a
display connected to a control board. The main scope of the appliance is to heat water stored in a
tank by use of air. The air source can be outdoor air, exhaust air or ambient air.

The unit is programmed to start heating the water inside the tank when its temperature falls below
a predetermined level. The unit stops when the water temperature reaches a set point that can be
regulated by the user. In general, the appliance is designed to produce enough hot water to cover
the need of a household of 4 persons. According to DS469 the DHW temperature in the tank has
to be 55°C and no less than 50°C at the furthest placed tapping.

For further information, please see installation and user manual for the unit.

11
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Installation in Showroom, Sundkaj 7
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Original piping layout
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3.2 Modified piping layout
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Installation details - pictures

A4 | e
METRO THERM e
e
On/off valve for hot water circulation loop
DHW circulation pump Power plug for DHWHP

On/off valve for hot water circulation loop

-k

Hot water circulation valve

15
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Extract air ducts/valves

i

In meeting room

S

4. Operation
A quick guide on operation of the DHWHP in the different operational modes has been distributed
to the management of the EnergyHub/Showroom. The quick guide also contains information on

how to switch back to normal DH domestic water supply should the operational challenges of the
DHWHP occur.

4.1 Normal operation: Extraction of air to central ventilation system

Note: At leat one valve must always be open

16
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4.2 Cooling operation: reinjection of cooled air to showroom/meeting room

i

Air cooling can temporarily be achieved, e.g., at meetings with many people present. This is done
by increasing the set point temperature of the water, hence forcing a start of the heat pump.

~ Valve to showroom and meeting room open

Note: At least one valve must always be open

Cooling can only be achieved in around 1% hours at the time. Then water has been heated to
60°C (AUTO) and the heat pump stops (no cooling effect).

Ensure that the control is set back to ECO (set point = 55°C) after end cooling requirement.
Otherwise no cooling can be achieved next time needed.
5. Connectivity

The DHWHP has, via Modbus, been connection to the DMS/energydata.dk. A high number of
parameters are logged. Relevant temperature and fan speed data will be shown on screen in
showroom for demonstration purposes.

All measured values, set points, etc. can be accessed via Modbus.

It is also possible locally via a micro USB cable to data log to PC and upload new software.

17
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Parameter MODBUS MODBUS
via connector X8/WF1 via USB
Modbus Mode: RTU
Baud rate: 19200/9600 (Default=15200)
Data bits: 8
Parity: Even/Odd/None (Default=Even)
Stop bits: 1
Modbus Address: 1..247 (Default 30) Only 30
D21 Maodbus alddress.. The Muiﬂ_l_us address can be 1-247 30
Address selected between 1 and 247.
D2.2Baud | Modbus baud rate. The modbus baud rate can be 8600- 19200
g Rate selected between 19200 and 9600 or de-activated. | 19200
D2 é Modbus parity. The modbus parity can be chosen Even/
' D23 Parity | between Even or Odd or deactivated. Odd/ Even
QFF
024 Modbus modify. If this function is activated, itis
M"d'F possible to modify the set points kept for develop- | OFF/ON | ON
odi
g ment with a data logger.
6. Conclusion and prospective work

A 190 | DHWHP has been installed successfully in the ELN showroom. While producing hot water
the unit now ensure ventilation of the show room which previously was lagging.

The installed DHWHP is considered to be of relevant demonstration value, demonstration
combination of production of hot water, ventilation in light commercial spaces with cooling
possibilities.

Further, the unit ensures live demonstration and activity in the showroom with many visitor
activities.

It can be concluded that the installation and function of the unit so far is successful. The unit is
producing sufficient domestic hot water while having significantly improved the air quality in the
showroom.

At present no research activities and no researches are related to the installed DHWHP. It is at
present unknown is any research will be conducted on this unit during the remaining month ELN.
However, interesting subject to be studies could be; indoor climate, energy balances, efficiencies,
connection of PV panels, etc.

END OF DOCUMENT
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