
Q-TON SAVES OVER £23,000 AND 174 TONNES OF CO2  
FOR LANCASTER HALL HOTEL

CASE STUDY

OVERVIEW 
PROJECT:  

Lancaster Hall Hotel,  
Lancaster Gate, London

PROJECT OUTLINE:  

Centralised sanitary hot water 
refurbishment

PRODUCTS:  

2 x Q-ton ESA30E-25 (60 kW 
total), 2 x 2,000 litre hot water 
storage tanks

THE BACKGROUND
Situated in Lancaster Gate, central London, Lancaster Hall Hotel has 80 en-
suite bedrooms and has been welcoming a mix of leisure and business guests 
since 1973.

Like many hotels, Lancaster Hall Hotel is housed within an older building with 
limited space for building services. The hotel has two small plant rooms, one of 
which houses a completely segregated hot water and heating system. The original 
system comprised five traditional gas boilers, operating at different pressures, to 
provide heating and hot water for approximately 250 people on site at any one time.

In 2014, the hotel recognised that this aged system was not only ineffective and 
very expensive to operate, but also produced very high carbon emissions. The hotel 

chose to take proactive action and invited MHIAE to replace the existing sanitary 
hot water system with two Q-ton CO₂ heat pumps, which would feed two 2,000 litre 
storage tanks. The system would supply 12,000 litres of domestic hot water per 
day at 65°C.

Over a decade later, both Q-ton units remain fully operational, with the hotel 
experiencing zero downtime – a crucial benefit in an environment with consistently 
high hot water demand.

For sites like Lancaster Hall Hotel, early detection of potential issues is critical to 
maintaining reliable, 24/7 operation. Both Q-ton units were therefore connected 
to MHIAE’s remote monitoring platform, enabling continuous performance 
monitoring and accurate measurement of efficiencies after commissioning.



THE CHALLENGE
Typical daily demand at Lancaster Hall Hotel spikes during breakfast, check-in 
and housekeeping. The replacement system had to maintain a constant water 
temperature of 65°C through those peaks, while reducing operating costs and 
carbon emissions compared with the aged gas boilers.

The retrofit was also challenging, as the building is old with restricted plant 
room space; therefore, the new system had to fit within the plant room and 
connect to existing pipework.

THE SOLUTION
A system comprising of two Q-ton ESA30E-25 units, were configured as master 
and slave, which would feed two 2,000 litre stratified storage tanks at 65°C. 
Stratification keeps the hottest water at the top of the vessel and separates the 
cooler return, reducing mixing and avoiding reheating water that isn’t required.

As Q-ton uses CO₂ (R744) as a natural refrigerant, it has a global warming 
potential of 1 and an ozone depletion potential of 0. 

Because CO₂ operates at higher pressures than most other heat pump 
refrigerants, Q-ton can produce sanitary hot water between 60°C and 90°C 
without a supplementary heat source. It holds a full heating capacity down to 
-7°C ambient and continues to produce hot water down to -25°C.

For safety, the units also run a weekly, automatic anti-legionella cycle at 70°C. The 
water that flows through Q-ton serves the taps directly, removing the need for an 
intermediate heat exchanger, which increases the overall costs to projects and 
reduces efficiency.

Q-TON SAVES 26% IN ENERGY COSTS 
Each Q-ton at Lancaster Hall Hotel generates an accurate quarterly Operation 
Supervision Report through MHIAE’s remote monitoring platform. Reports dating 
back to 2017 illustrate that the Q-ton system has consistently delivered energy 
savings since installation.

Cumulative energy savings 2017–2025*

Cost saved £23,520.04

Cost saved 26%

Energy saved 1,053 MWh

Energy saved 77%**

Tonnes CO2 saved 174 tonnes

Percentage of CO2 saved 69%

* No data available for 2020.

** The 77% reduction in energy consumption translates to a 26% cost saving because electricity and 
gas have different unit costs.

The gas boiler comparison is modelled from an assumed 80% efficiency rather than measured gas bills.

TWELVE YEARS OF UNINTERRUPTED SERVICE
The reliability record is equally a trusted source for the client. Today, Lancaster 
Hall Hotel has over twelve years of uninterrupted service and in excess of 
42,000 compressor hours on the lead unit, without a single fault being logged, 
which is a testament to Q-ton’s capabilities, as it steps up to the demands of 
producing large volumes of hot water, while offering confidence to the client of 
the greater efficiencies that can also be achieved.  

MONITORING AND FINE-TUNING
Monitoring drives maintenance. During a planned site visit in July 2025, MHIAE 
took the opportunity to review the equipment. The engineer made small but 
necessary adjustments to the hot water control settings that govern when 
the tanks call for heat and how far they refill. These refinements ensured the 
system would only  heat the volume of water needed to meet the building’s 
requirements, while keeping utility bills to a minimum.

Since commissioning, the system’s efficiency retains a winter COP of 
approximately 3.6 across the two units, indicating an installation that is both 
operating optimally and has been set up correctly. Achieving results like this 
relies on close monitoring of the data over the years, rather than commissioning 
the plant and walking away.

THE CARBON CASE: 69% LESS CARBON THAN A 
TRADITIONAL GAS BOILER SYSTEM
Operating at a measured winter COP of 3.6, Q-ton generates 0.058 kg CO₂ 
for every kilowatt-hour of hot water compared to 0.229 kg CO₂ for the same 
kilowatt-hour from an 80% efficient gas boiler. Using the historical data from 
the detailed reports, we can accurately calculate the carbon emissions savings.

CO2 emissions

WHAT DOES THE FUTURE HOLD:  
FROM HOT WATER TO HEATING
Building on the twelve years of uninterrupted hot water supply and the proven 
performance of Q-ton, the hotel is now planning its next step: replacing the ageing 
gas boilers used for space heating with Q-ton technology.

The technical case is compelling. Q-ton’s ability to deliver flow temperatures of 60°C 
to 90°C makes it well suited to the higher-temperature heating circuits often found 
in older buildings, providing a practical solution for retrofit applications where lower-
temperature heat pumps may be less suitable. The units maintain full capacity down 
to -7°C, comfortably beyond London’s typical design conditions. By transitioning away 
from gas boilers, the hotel can also eliminate the remaining on-site combustion 
emissions associated with space heating, taking another important step towards a 
lower-carbon operation.

Note: the heating scheme is at proposal stage. The performance reported in this 
case study is for domestic hot water, which is what has been metered over the past 
decade. Space heating performance at this site has not yet been measured.

CONCLUSION
Over twelve years of continuous service, Q-ton has delivered significant energy and 
cost savings for Lancaster Hall Hotel, alongside a substantial reduction in carbon 
emissions. Operating reliably without a single failure and achieving a measured 
winter COP of 3.6, the system has reduced carbon emissions by 69% compared with 
the equivalent gas-fired alternative.

This long-term performance demonstrates the benefits Q-ton can deliver for 
hotels with a substantial year-round hot water demand. The combination of proven 
reliability, energy efficiency, lower operating costs and reduced carbon emissions 
has given Lancaster Hall Hotel the confidence to re-evaluate space heating 
requirements, further reducing its reliance on gas and supporting its ongoing 
energy and carbon reduction objectives.

“�If anyone is considering a Q-ton 
system I cannot recommend 
Mitsubishi highly enough.”
MR U. MAYNARD, MANAGING DIRECTOR, LANCASTER HALL HOTEL
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YOUTUBE
www.youtube.com/@mitsubishiheavyindustriesa2689

SUPPLIERS
www.mhiae.com/suppliers

WEBSITE
www.mhiae.com

FIND OUT MORE ABOUT Q-TON

www.mhiae.com/q-ton

Mitsubishi Heavy Industries Air-Conditioning Europe Ltd, 5 The Square, Stockley Park, Uxbridge, UB11 1ET	 V2EN26

Because of our policy of continuous improvement, we reserve the right to make changes to 
all specifications without notice. All content was correct at time of going to print.

Mitsubishi Heavy Industries Air-Conditioning Europe (MHIAE) is a wholly owned subsidiary of 
Mitsubishi Heavy Industries Thermal Systems (MTH). 041-K003-01
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