
7

GWP equal to 1 and ODP equal to 0
Seasonal COP 4.7: the highest on the market
Consumption 78% less than a combustion boiler
Up to 17,000 L of DHW per day
Up to 480 kW of supplied power (16 units, each 30 kW)

Q-TON, DOMESTIC HOT WATER 
FROM NATURAL FREE ENERGY
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Q-TON
Examples of application: 
domestic hot water

What it is and its main features
CO2 heat pump
Control system
Technical system data
Diagrams and measurements

Q-ton is a heat pump with natural R744 (CO2) refrigerant to be 
used for high temperature domestic hot water production in 
residential, commercial, tourist and industrial applications. Q-ton 
can heat and produce hot water up to 90°C in the presence of an 
outdoor temperature of -25°C. 
The new dual stage compressor manufactured and patented by 
Mitsubishi Heavy Industries is used to achieve this result.

SUD



3

1 

2

EXAMPLES OF APPLICATION:
DOMESTIC HOT WATER

LARGE APARTMENT 
BUILDINGS

THERMAL SYSTEMS,
LARGE HOTELS

SMALL SIZE
ACCOMMODATION FACILITIES

DOMESTIC HOT WATER
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RESIDENTIAL AND 
ACCOMMODATION 
FACILITY 
APPLICATIONS

DOMESTIC HOT WATER

Q-ton is an innovative CO2 heat pump system 
that uses thermal energy contained in the 
atmosphere, offering major benefits in terms 
of costs and energy savings.

The use of this Mitsubishi Heavy Industries 
patented technology is particularly suitable for 
application in accommodation facilities such 
as hotels, B&Bs, gyms and spas, since it helps 
achieve maximum performance corresponding 
to unparalleled energy savings compared to 
traditional systems. 

Q-ton does not power a primary circuit to 
produce DHW but makes it immediately 
available at the desired temperature. 

The DHW produced is contained in multi-
layered tanks and without heat exchangers, 
thus improving system efficiency. 

Q-ton control establishes how much DHW 
to produce and accumulate based on the 
program of usual withdrawals, thus also 
reducing energy losses due to accumulation 
dispersions.
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DOMESTIC HOT WATER

1. LARGE APARTMENT BUILDINGS

SYSTEM DESCRIPTION
The type of application illustrated in the figure 
above describes a large apartment building 
system in which domestic hot water production 
is performed by the Q-ton system, a CO2 heat 
pump: the system is combined with 3 multi-
layered tanks whose accumulation volume can 
range from 500 up to 1800 litres.
Q-ton produces 750 litres per hour of hot water, 
post-mixed at 45°C.
The Q-ton system can be installed in series also 
with tanks already present on a pre-existing 
system.

Centralised DHW production with Q-ton

DHW WITH Q-TON
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DOMESTIC HOT WATER

2. THERMAL SYSTEMS/LARGE HOTELS

Centralised DHW production with Q-ton

SYSTEM DESCRIPTION
The type of application illustrated in the figure 
above describes a spa hotel in which domestic 
hot water production is performed by the 
Q-ton system, a CO2 heat pump: the system is 
composed of 2 Q-ton units connected in series, 
combined with 5 multi-layered tanks whose 
accumulation volume can range from 500 up to 
1800 litres.
To meet the need of large quantity DHW 
production needs, the Q-ton system can be 
installed in a modular combination: it is possible 
to connect up to 16 units, each 30 kW, controlled 
by a single command. 
Consider that a 30 kW unit can produce up to 
17,000 litres of DHW per day.

DHW WITH Q-TON
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DOMESTIC HOT WATER

3. SMALL SIZE ACCOMMODATION FACILITIES

SYSTEM DESCRIPTION
The type of application illustrated in the figure 
above describes a small size accommodation 
facility (B&B) system in which domestic 
hot water production is performed by a 
HYDROLUTION Flexible system combined with a 
tank whose capacity can range from 300 to 500 
litres. 

Centralised DHW production 
with HYDROLUTION Flexible

CONTROL SYSTEM
In the context of this type of system, the RC-HY20/40 is a control system 
that can be combined with the HYDROLUTION Flexible. 
More specifically, this control lets you:

 Manage the Anti-legionella cycle and DHW recirculation pump activation.
 Suspend DHW production via the “Holiday” setting.
 Set the 3 control levels (economic, normal, luxury) for DHW production.
 Set the “Temporary luxury” function.

RC-HY20/40  
control unit

DHW WITH HYDROLUTION FLEXIBLE
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Q-TON AND DOMESTIC HOT 
WATER PRODUCTION
Heat pump for the production of 
domestic hot water up to 90°C with 
R744 refrigerant gas (CO2)

WHAT IT IS 
Q-ton is a heat pump with natural R744 (CO2) 
refrigerant to be used for high temperature 
domestic hot water production in residential, 
commercial, tourist and industrial applications. 
Q-ton can heat and produce hot water up to 
90°C in the presence of an outdoor temperature 
of -25°C. 
The new dual stage compressor manufactured 
and patented by Mitsubishi Heavy Industries is 
used to achieve this result. 

MAIN FEATURES
› COP seasonal record 4.7. The highest COP on 

the market.
› Maximum reduction of costs and of CO2 

emissions
›  Anti-legionella cycle can be activated remotely
› Optimised DHW recirculation control
› High stratification storage tank designed to 

optimise heat pump performance
› Energy savings: 78% less than a combustion 

boiler

DOMESTIC HOT WATER
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The use of R744 refrigerant gas (CO2) 
guarantees a very low environmental impact. It 
in fact has a global warming index (GWP) of 1 , 
and a potential for ozone layer destruction (ODP) 
of 0.

Heat supply is stable and constant also to decrease the outside temperature. Q-ton has a heating capacity of 30 kW, which it is 
able to maintain constant, even with an external temperature of -7°C, thus essentially guaranteeing the quantity of hot water 
supplied throughout the year. Q-ton can produce about 750 L of hot water, post-mixed at 45°C for each hour of operation and can 
also be installed in modular combination up to 16 units, allow for a reached production capacity of 480 kW (12,000 L of hot water 
per hour). This installation flexibility can meet the needs of small buildings as well as large spas with its easy and intuitive touch 
panel control system.

CO2 
refrigerant 
circulation

Expansion valve
Circulation 

pump

Mixing valve

Water 
supply

Domestic hot water production

Air heat 
exchanger

Heat pump unit

Heat exchanger
for hot water

Hot water storage tank without ventilation

Environmental respect with 
very low GWP values

R744 (CO2) R410A R32 R290
GWP 1 2088 675 3

ODP 0 0 0 0

Flammability (ISO817/2014) A1 A1 A2L A3

A1 = not flammable;  A2L = slightly flammable;  A3 = highly flammable

The operating cycle
Through the evaporator (air/gas heat exchanger), the Q-ton heat pump extracts renewable thermal energy contained in a low 
temperature atmosphere. Thanks to the action of the dual stage compressor, this energy can be sold at high domestic water 
temperature to be heated by the gas cooler (gas/water heat exchanger).

GSR dual stage compressor
Q-ton uses a newly designed GSR dual stage compressor (Rotary and Scroll) for significant increases in performance at low 
outside temperatures. The configuration of the two stages has the advantage of guaranteeing high compression efficiency.  
In addition, the injection of refrigerant into the medium pressure compartment between the two compression stages allows for 
greater refrigerant recirculation on the gas cooler, increasing the heating power.

Gas injection

second stage
SCROLL

first stage
ROTARY

CO2 REFRIGERANTAIR

HOT WATER

heat transfer

Increase in refrigerant temperature by 
means of the compression process

reduced temperature of
refrigerant through the expansion process

DOMESTIC HOT WATER

Q-TON - CO2 HEAT PUMP
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The LCD control via touch panel allows for accurate 
system adjustment to obtain the maximum energy 
savings. 
To improve the energy saving performance on an air/water heat pump 
system with CO2 refrigerant for commercial and tourist applications, it is 
necessary to control the heat generator to harmonise the function of the 
thermal storage with the hot water requirements. 
The remote control is equipped with a peak-cut timer, a weekly timer, an 
accumulated hot water temperature setting function, a time chart showing 
the amount of water collected, and a user manual on screen. Furthermore, 
a single remote control can manage the unit with thermal power 30 kW and 
up to 16 coupled units (for a total of 480 kW).

EASY TO USE
LCD panel with lit buttons.

Wide 2.8-inch display.
Backlighting.

PROGRAMMING
Daily, weekly and annual programming can be 

set.

THE TANK
The tank can always be manually filled.

LCD panel with liquid crystal touch screen 
for remote control

DOMESTIC HOT WATER

Q-TON - CONTROL SYSTEM
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For high temperature domestic hot 
water production

16 units controlled by a single command

Up to 480 kW of capacity, connecting 16 units, each of them 30 kW. In this 
way, it is possible to produce a quantity of hot water to meet all needs. 
If all units are working in the same mode, control can take place through a 
single command.

*  Heating power, electricity consumption and COP measurement conditions comply with the JRA4060 directives of the Japanese Industry Association 
of Refrigeration and Air Conditioning, related to the performance of heat pump systems for heating water with a power of 30 kW. The data contained 
above refers to the following standards: EN16147:2011; EN50564:2011; (EU)No:812:2013; (EU)No:813:2014; OJ 2014/C 207/02:2014

Model ESA30E-25
Power 380~410V/3Ph/50Hz
Power in intermediate seasons* 
Outside temperature 16°C DB/12°C WB 
Incoming water 10°C, outgoing water at 60°C

Heating capacity yield kW 30
Absorbed electrical power kW 6.4
COP W/W 4.7

Power in winter* 
Outside temperature 7°C DB/6°C WB 
Incoming water 5°C, outgoing water at 60°C

Heating capacity yield kW 30
Absorbed electrical power kW 7.0
COP W/W 4.3

DHW energy efficiency 114%
DHW energy efficiency class A
DHW cycle size (tapping size) XXL
Compressor type Dual stage Rotary/Scroll - DC Inverter
Refrigerant type/kg/GWP R744(CO2)/8.5/1

Fan type axial x 2
m3/h 15,600

Circulator type electronic
- 5m @ 17 litres/min

Sound power dB(A) 70
Sound pressure (1 m) dB(A) 58
Hydraulic connections (in/out/drain) inches 3/4 (copper)

Operating temperature
Outside air °C -25~+43
Incoming air °C +5~+63
Outgoing water °C +60~+90

Dimensions HxLxD mm 1690 x 1350 x 720
Net net/gross kg 375/385

DOMESTIC HOT WATER

Q-TON - TECHNICAL SYSTEM DATA

Depending on the applications and the installation needs, a 30 kW 
module can produce 17,000 litres of DHW per day.
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Dimensions 1 2
L1 800 800

L2 10 10

L3 800 800

L4 100 500

H1 500 1500

H2 No limit No limit

H3 1000 1000

H4 No limit No limit

Spaces for ESA30E-25 installation and service

ESA30E-25 diagrams and measurements

wall height:

Installation spaces

wall height: wall height:

air intake(installation spaces 
for compressor and 
command)

wall height:

air intake

(installation spaces for 
gas cooler and heat 
exchanger)

label with 
model name

inspection hole 
for a7 segment 
display

box for signal 
cable wiring

box for power 
cable wiring

D (front)

(front)
(right)

(right)

Item Description
A Water inlet port RC 3/4 (20A copper pipe)

B Hot water outlet port RC 3/4 (20A copper pipe)

C Output lines for connection between the heat pump 
and the tank 0 88 (or 0 100)

D Power cable inlet 0 50 (right, front) bottom hole 40x80 

G Drain water piping output RC 3/4 (20A copper pipe)

L Opening for movement 180x44.7

air intake

DOMESTIC HOT WATER

Q-TON - DIAGRAMS AND MEASUREMENTS
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