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Improvement in energy efficiency

Potential savings per year

Energy savings in %

Total energy savings in %

33%
Heating thermal energy 32 %

Cooling thermal energy 41 %

Electrical auxiliary energy 24 %

CO2 savings

Total CO2 savings

14tCO2

Heating thermal energy 12 tCO2

Cooling thermal energy 2 tCO2

Electrical auxiliary energy <1 tCO2

Energy savings in MWh

Total energy savings in MWh

241MWh
Heating thermal energy 180 MWh

Cooling thermal energy 51 MWh

Electrical auxiliary energy 10 MWh

Overall efficiency

Actual

D–C

A +

A
B
C
D

Future

B–A
A +

A
B
C
D

Efficiency per HVAC Functions

Actual Future

Heating D–C B–A

Cooling D–C A–A +

Ventilation C–B B–A

About RetroFIT+ methodology

The RetroFIT+ portal provides a 
BACS performance 
assessment and estimates 
savings for cooling and heating 
installations. 

The savings displayed in this 
tool are indicative amounts 
calculated using the factor-
based calculation method (BAC 
factor method) outlined in 
Norm EN ISO 52120-1 Section 
7 and the scoring method 
weighting factors. The factors 
utilized are based on sources 
from eu.bac (System 

Certification). 
Occupant behavior, varying 
building usage (occupancy rate, 
etc.), technical equipment, 
building shape, and insulation 
may impact energy 
consumption. Estimations may 
vary depending on these 
parameters. 

Disclaimer:
Any liability for the accuracy of 
the energy-saving values 
determined by this tool and the 
resulting potential savings is 
excluded.
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RetroFIT+ project evaluation

Initial investment and CO2 price

Investment

CHF 100,000
CO2 price

<CHF 1,000

Brief description of proposed modifications

Potential cost savings per year

Cost savings excl. CO2 pricing

Overall savings in CHF

CHF 45,000
Heating CHF 33,000

Cooling CHF 12,000

Ventilation <CHF 1,000

Cost savings incl. CO2 pricing

Overall savings in CHF

CHF 46,000
Heating CHF 34,000

Cooling CHF 12,000

Ventilation <CHF 1,000

Investment per saved ton of CO2

CHF invested per ton of CO2 saved

357CHF/tCO 2

Description

Amount of money spent per ton of CO2 emissions saved over an 
assumed lifetime of 20 years.
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Introduction of individual room control with BMS communication, tight 
valves (PIQCV, Energy Valves), dynamic hydraulic balancing.

Demand-based control of temperature, pumps, and storage, 
coordinated HVAC control, free cooling, pressure reset.



RetroFIT+ project evaluation

Break-even point

TIMING WHEN CUMULATIVE SAVINGS EQUAL 
INVESTMENT (YEARS)
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Annual CO2 emissions
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Return on Investment (ROI)

RATIO OF NET PROFIT TO INVESTMENT COST (%)
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ROI excl. CO2 pricing ROI incl. CO2 pricing

in
 %

Years

Year ROI excl. CO2 pricing (%) ROI incl. CO2 pricing (%)

01 -55.3 -53.6

02 -10.7 -7.3

03 34.0 39.1

04 78.7 85.4

05 123.3 131.8

10 346.7 363.5

20 793.4 827.0

Internal Rate of Return (IRR)

DISCOUNT RATE THAT MAKES THE PROJECT’S NPV 
EQUAL TO ZERO (%)
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 %

Years

Year IRR excl. CO2 pricing (%) IRR incl. CO2 pricing (%)

01 -55.3 -53.6

02 -7.2 -4.9

03 16.2 18.5

04 28.1 30.2

05 34.5 36.6

10 43.5 45.2

20 44.6 46.3
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Current energy consumption

Heating

Thermal energy source: district heating

Energy consumption

555 MWh/year

CO2 emission

37 tCO2/year

Total cost

99,900 CHF/year

Electrical auxiliary

Energy consumption

10 MWh/year

CO2 emission

<1 tCO2/year

Total cost

2,000 CHF/year

Cooling

Thermal energy source: electricity

Energy consumption

125 MWh/year

CO2 emission

4 tCO2/year

Total cost

25,000 CHF/year

Electrical auxiliary

Energy consumption

33 MWh/year

CO2 emission

1 tCO2/year

Total cost

6,600 CHF/year

Ventilation

Energy consumption

0 MWh/year

CO2 emission

<1 tCO2/year

Total cost

3 CHF/year

Comment
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Assumed Energy Consumption:Thermal approx. 600 MWh, Electrical approx. 150 MWh, Supplied
Areas: 73 guest rooms, each approx. 30 m², 5 offices each approx. 20 m², Restaurant approx. 
150 m², Small spa area approx. 150 m²



report/document/hvac/header

Heating

1.1 Emission control– Lobby, Rezeption C C

Actual

Individual room control

Temperature can be set differently in each room by thermostatic 
valves or electronic controllers. The room controller is generally 
located on the wall, with a thermostatic valve on each radiator.

Future

Individual room control

Temperature can be set differently in each room by thermostatic 
valves or electronic controllers. The room controller is generally 
located on the wall, with a thermostatic valve on each radiator.

1.1 Emission control – Büros, EG C B

Actual

Individual room control

Temperature can be set differently in each room by thermostatic 
valves or electronic controllers. The room controller is generally 
located on the wall, with a thermostatic valve on each radiator.

Future

Individual modulating room control with communication

Individual modulating room control with communication between 
controllers and BACS (e.g., time scheduler, room temperature 
setpoint).

1.1 Emission control – Zimmer 1. , 2. , 3. OG C A

Actual

Individual room control

Temperature can be set differently in each room by thermostatic 
valves or electronic controllers. The room controller is generally 
located on the wall, with a thermostatic valve on each radiator.

Future

Individual modulating room control with communication

Individual modulating room control with communication between 
controllers and BACS (e.g., time scheduler, room temperature 
setpoint). Use of slow-reacting heating systems, e.g., floor heating, 
wall heating, etc.

1.1a Tightness of valve– Zimmer 1., 2., 3. OG D A +

Actual

Not tight

The interlock between heating and cooling is not secured; it leaks 
when closed. Do you have a linear valve? Check the leakage rate on 
the datasheet.

Future

Tight
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Convectors with thermostatic valves under windows 
(correct functionality unknown).

No changes planned.

Radiators with thermostatic valves. Electric room controllers, sensors, electric actuators, and 
communication with BMS.

Radiators with thermostatic valves.
Individual demand, sensors, electric room controllers, 
electric control valves are directly forwarded to the BMS.

Short-stroke thermostatic valves, manually and 
thermally motorized convectors.

Tight closing ball valves on all convectors.



report/document/hvac/header

1.1a Tightness of valve – Heizverteiler / Kälteverteiler D A +

Actual

Not tight

The interlock between heating and cooling is not secured; it leaks 
when closed. Do you have a linear valve? Check the leakage rate on 
the datasheet.

Future

Tight

1.3 Control of distribution network hot water temperature (supply or return) C A

Actual

Outdoor temperature compensated control

The flow or return temperature depends on the outdoor temperature. 
One outdoor temperature sensor is installed. The temperature on the 
terminal unit, radiator, fan coil, etc., is variable.

Future

Demand-based control

Based on consumer feedback (e.g., indoor temperature, performance 
data obtained through Energy Valves, or thermal energy meters), hot 
water temperatures are regulated on demand (supply temperature 
adaptation).

1.4 Control of distribution pumps in the network– Hauptpumpe Heizen - FW (nach WT) B A

Actual

Multi-stage control

Pump speed is controlled by a multi-step control. The controller 
modulates pump speed with low, medium, and high speeds, which 
can be checked on the controller or pump panel.

Future

Variable speed pump control (external demand signal)

Variable Δp following an external demand signal. Check if an external 
signal is connected.

1.4 Control of distribution pumps in the network – Heizverteiler: Spa, EG, 1., 2.,3., OG A A +

Actual

Variable speed pump control (pump unit (internal) estimations)

Constant or variable Δp based on pump unit (internal) estimations. 
The pump is equipped with an internal system to modulate the speed. 
Information should be available on the technical datasheet.

Future

Pump optimizer by Belimo

The pump optimizer by Belimo: an electronic pressure-independent 
valve is required. With the pump optimizer concept, the pump's speed 
depends on the pressure loss created by valves.
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Older globe valves on heating distributors and heating 
groups, functionality unclear, leakage present (IR 
measurement).

Energy Valves on every hydraulic circuit.

3 outdoor temperature sensors, properly positioned.
The demand of individual zones is recorded via Energy 
Valves and additionally processed by the BMS together 
with the outdoor temperature.

Older three-speed pump.
Recording the operating states of all group valves (opening 
angle), optimizing the opening, and adjusting the pump 
output of the main and, if necessary, circulation pumps.
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1.4a Hydronic balancing heating distribution (including contribution to the balancing on the emission side)– 

Heizverteiler "Spa-Bereich"
D A

Actual

Balanced statically per emitter and a static group balance

Static balancing valve per emitter and static group balance, only 
working at 100% nominal pressure and flow. Each emitter is equipped 
with a static balancing valve or a valve with a setting kvs, and a flow 
limitation valve is added on the branches or riser.

Future

Balanced dynamically per emitter

Balanced dynamically per emitter with an electronic or mechanical 
pressure-independent tight valve. Each emitter is equipped with a 
pressure-independent valve.

1.4a Hydronic balancing heating distribution (including contribution to the balancing on the emission side) – Zone 

- Lobby / Rezeption
D C

Actual

Balanced statically per emitter, without group balance

Balanced statically per emitter (static balancing valve), without group 
balance system, only working at 100% nominal pressure and flow. 
Each emitter is equipped with a static balancing valve or a valve with a 
setting kvs.

Future

Balanced statically per emitter and a dynamic group balance

A high balancing level is achieved with an electronic differential 
pressure valve for group balance and a tight valve per emitter. Each 
emitter is equipped with a static balancing valve or a valve with a 
setting kvs. The differential pressure is controlled on the branches or 
riser.

1.4a Hydronic balancing heating distribution (including contribution to the balancing on the emission side) – Büros 

EG
D C

Actual

Balanced statically per emitter and a static group balance

Static balancing valve per emitter and static group balance, only 
working at 100% nominal pressure and flow. Each emitter is equipped 
with a static balancing valve or a valve with a setting kvs, and a flow 
limitation valve is added on the branches or riser.

Future

Balanced statically per emitter and a dynamic group balance

A high balancing level is achieved with an electronic differential 
pressure valve for group balance and a tight valve per emitter. Each 
emitter is equipped with a static balancing valve or a valve with a 
setting kvs. The differential pressure is controlled on the branches or 
riser.

1.4a Hydronic balancing heating distribution (including contribution to the balancing on the emission side) – 

Zimmer 1., 2., 3. OG
D A

Actual

Balanced statically per emitter and a static group balance

Static balancing valve per emitter and static group balance, only 
working at 100% nominal pressure and flow. Each emitter is equipped 
with a static balancing valve or a valve with a setting kvs, and a flow 
limitation valve is added on the branches or riser.

Future

Balanced dynamically per emitter

Balanced dynamically per emitter with an electronic or mechanical 
pressure-independent tight valve. Each emitter is equipped with a 
pressure-independent valve.
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1.5 Intermittent control of emission and/or distribution C A

Actual

Automatic control with fixed time program

The time is never updated automatically (e.g., depending on the 
outdoor temperature), and the energy reduction start time is fixed.

Future

Automatic control with demand evaluation

The energy delivered by the distribution circuit is directly defined by 
the zone demands. The energy production start time changes every 
morning depending on the internal demand (building load).

1.6 Heat generator control (combustion and district heating) C A

Actual

Variable temperature control depending on outdoor temperature

The heat generator's temperature is defined by the outdoor 
temperature, which is generally above the real demand. The load is 
modulated with a modulating burner or a modulating valve on the 
district heating exchanger.

Future

Variable temperature control depending on the load

The heat generator provides a load-dependent temperature level. The 
required load could be determined through Energy Valves or thermal 
energy meters in the pre-control groups.

1.10 Control of thermal energy storage (TES) charging D B

Actual

Continuous storage operation

Future

2-sensor charging of storage

2-sensor charging of storage.
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Reduction from 22:00, normal operation from 06:00, 
reduction by approx. 2–4 °C.

Two-sensor charging is robust, simple, and 
energy-efficient for classic heating systems with limited 
demand or basic technology.
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Cooling

3.1 Emission control– Lobby / Rezeption D A

Actual

Central automatic control

Only central automatic control acts on either the distribution or the 
generation. The temperature is the same throughout the building.

Future

Individual modulating room control with communication

Demand control/occupancy detection is communicated to the BACS 
by individual controller.

3.1 Emission control – Büros, EG D B

Actual

Central automatic control

Only central automatic control acts on either the distribution or the 
generation. The temperature is the same throughout the building.

Future

Individual modulating room control with communication

Individual modulating room control with communication between 
controllers and BACS (e.g., scheduler, room temperature setpoint). 
Check these values on the BMS screen.

3.1 Emission control – Zimmer 1., 2., 3. OG C A

Actual

Individual room control

Thermostatic valves or electronic controllers can set the temperature 
differently in each room. The room controller is generally located on 
the wall, and the thermostatic valve is on each radiator.

Future

Individual modulating room control with communication and 
occupancy detection

Demand control/occupancy detection is communicated to the BACS 
by individual controller.

3.1a Tightness of valve– 2 x Monoblock D A +

Actual

Not tight

Interlock between heating and cooling is not secured, it leaks when 
closed. Do you have a linear valve? Check the leakage rate on the 
datasheet.

Future

Tight

Interlock between heating and cooling is fully secured, no additional 
energy consumption when closed.
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Cooling coils on 2 monoblocks, controlled via 
return air temperature.

Demand-controlled regulation of the cooling coil 
on the monoblock, sensors in the lobby.

Cooling coil on monoblock, controlled via supply air temperature.

Cooling control via convector, regulated by room temperature. Room controllers, sensors, communication to BMS.

Globe valves on the cooling coil of the 2 monoblocks.
Energy Valves on the cooling coil.
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3.1a Tightness of valve – Konvektoren im Zimmer 1., 2., 3. OG D A +

Actual

Not tight

Interlock between heating and cooling is not secured, it leaks when 
closed. Do you have a linear valve? Check the leakage rate on the 
datasheet.

Future

Tight

Interlock between heating and cooling is fully secured, no additional 
energy consumption when closed.

3.3 Control of distribution network chilled water temperature (supply or return) C A

Actual

Outdoor temperature compensated control

The flow or return temperature depends on the outdoor temperature. 
One outdoor temperature sensor is installed. The temperature on the 
terminal unit, radiator, fan coil, etc., is variable.

Future

Demand-based control

Based on consumer feedback (e.g., indoor temperature or 
performance data obtained through Energy Valves or thermal energy 
meters), cold water temperatures are regulated on demand (supply 
temperature adaptation).

3.4 Control of distribution pumps in the network A A +

Actual

Variable speed pump control (pump unit (internal) estimations)

The constant or variable Δp is based on the pump unit (internal) 
estimations. The pump is equipped with an internal system to 
modulate the speed pump, and information should be available on the 
technical datasheet.

Future

Pump optimizer by Belimo

An electronic pressure-independent valve is required using a pump 
optimizer from Belimo. With the pump optimizer concept, the speed of 
the pump depends on the pressure loss created by valves.

3.4a Hydronic balancing cooling distribution (including contribution to the balancing to the emission side)– 

Zimmer 1., 2., 3. OG
D A

Actual

Balanced statically per emitter and a static group balance

A static balancing valve per emitter and a static group balance work 
only at 100% nominal pressure and flow. Each emitter is equipped 
with a static balancing valve or a valve with a setting kvs, and a flow 
limitation valve is added onto the branches or the riser.

Future

Balanced dynamically per emitter

Balanced dynamically per emitter with an electronic or mechanical 
pressure-independent tight valve. Each emitter is equipped with a 
pressure-independent valve.
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Short-stroke valves with thermal actuators.
PIQCVs with electric-mechanical actuators.

Control of the chilled water temperature only via outdoor 
temperature sensor. Energy valves record loads (Delta-T) and communicate with

 the building automation system (BMS).

Modern variable-speed pumps

Convectors with balancing valve and short-stroke valve
Each convector is equipped with a PIQCV.
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3.5 Intermittent control of emission and/or distribution– Lobby / Rezeption C A

Actual

Automatic control with fixed time program

To lower the operation time

Future

Automatic control with demand evaluation

The energy delivered by the distribution circuit is directly defined by 
the zone demands

3.5 Intermittent control of emission and/or distribution – Zimmer 1., 2., 3. OG C A

Actual

Automatic control with fixed time program

To lower the operation time

Future

Automatic control with demand evaluation

The energy delivered by the distribution circuit is directly defined by 
the zone demands

3.6 Interlock between heating and cooling control of emission and/or distribution– Lobby / Rezeption D A

Actual

No interlock

High risk to have heating and cooling simultaneously, and wastes 
energy

Future

Total interlock

A control function guarantees that there will be no simultaneous 
heating and cooling (can be achieved with a 6-way valve).

3.7 Generator control for cooling B A

Actual

Variable temperature control depending on outdoor temperature

Temperature of cooling generator is defined by the outdoor 
temperature, generally above the real demand

Future

Variable temperature control depending on the load

The cooling generator provides a load-dependent temperature level. 
The required load could be determined through Energy Valves or 
thermal energy meters in the pre-control groups.

3.9 Control of thermal energy storage (TES) charging D A

Actual

Continuous storage operation

Future

Load prediction-based storage operation

Buffer storage management based on load predictions. Requires 
multiple temperature sensors.
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Heating and cooling are controlled separately. Control of heating and cooling via a PLC.

Continuous storage operation, less energy-efficient since the 
buffer is always active rather than being charged or 
discharged on demand.

Storage operation based on forecasted loads, using an 
intelligent, dynamic control strategy that improves energy 
efficiency, enhances system flexibility, and ensures 
future-proof performance
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Ventilation

4.1 Supply airflow control at the room level (e.g., fan on/off) B A

Actual

Time control

The system runs according to a given time schedule.

Future

Demand-based control

The system depends on the air quality demand (measurement of CO2, 
VOC, etc.).

4.2 Room air temperature control by the ventilation system D A

Actual

On/off control

Fixed airflow rate and fixed supply air temperature at the room level. 
Room temperature setpoints are set individually.

Future

Optimized control

Minimum energy demand by optimized control. Both airflow rate and 
supply air temperature at the room level are controlled depending on 
the heating/cooling load.

4.3 Coordination of room air temperature control by ventilation and by the static system D A

Actual

Interaction not coordinated

Interaction is not coordinated, e.g., closed-loop controllers are 
dedicated to each system to maintain the room air temperature 
independently.

Future

Interaction coordinated

Interaction is coordinated. Only one system is controlled by a closed-
loop controller for the room air temperature, and the other system 
conditions the room only to the extent that allows the closed-loop 
controller to benefit from internal and external heat gains.

4.4 Outdoor air (OA) flow control C C

Actual

Fixed OA ratio or OA flow

The system runs according to a given OA ratio, e.g., modified 
manually.

Future

Fixed OA ratio or OA flow

The system runs according to a given OA ratio, e.g., modified 
manually.
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Multiple uncoordinated controls
An overarching control system for heating, ventilation, and cooling.

No recirculation air blending No recirculation of air
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4.5 Airflow or pressure control at the air handler level A A

Actual

Automatic flow or pressure control without pressure reset

Automatic flow or pressure control without pressure reset: Load-
dependent airflow supplies for the demand of all connected rooms.

Future

Automatic flow or pressure control with pressure reset

Automatic flow or pressure control with pressure reset: Load-
dependent airflow supplies for the demand of all connected rooms 
(for variable air volume systems with VFD).

4.6 Heat recovery control: icing protection A A

Actual

With icing protection control

A control loop guarantees that the exhaust air temperature leaving the 
heat exchanger is not too low to avoid frosting.

Future

With icing protection control

A control loop guarantees that the exhaust air temperature leaving the 
heat exchanger is not too low to avoid frosting.

4.7 Heat recovery control: prevention of overheating D A

Actual

Without overheating control

There is no specific action to avoid overheating.

Future

With overheating control

During periods when the effect of the heat exchanger will no longer be 
positive, a control loop will switch between the off, modulation, or 
bypass states of the heat exchanger.
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During reset, the fixed setpoint (pressure or flow) is 
automatically and smoothly lowered whenever air demand 
drops or external conditions permit, so the fan operates only 
at the required intensity.

Rotary heat exchanger speed control – The wheel speed can 
be modulated to manage heat recovery. When exhaust air 
temperature rises excessively, reducing the speed limits heat 
transfer.
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4.8 Free mechanical cooling D C

Actual

No automatic control

Future

Night cooling

The volume of outdoor air is set to its maximum during the 
unoccupied period provided that, first, the room temperature is above 
the setpoint for the comfort period and, second, the difference 
between the room temperature and the outdoor temperature is above 
a given limit. If free night cooling is realized by automatically opening 
windows, there is no airflow control.

4.9 Supply air temperature control at the Air Handling Unit (AHU) level C B

Actual

Constant setpoint

A control loop enables the control of the supply air temperature. The 
setpoint is constant and can only be modified by a manual action.

Future

Variable setpoint with outdoor temperature compensation

A control loop enables the control of the supply air temperature. The 
setpoint is a simple function of the outdoor temperature (e.g., linear 
function).

4.10 Humidity control C C

Actual

Dew point control

Supply air or room air humidity is expressed by the dew point 
temperature and reheated supply air, which brings the relative 
humidity to the setpoint.

Future

Dew point control

Supply air or room air humidity is expressed by the dew point 
temperature and reheated supply air, which brings the relative 
humidity to the setpoint.

15 / 15

Night-time utilization of cool outdoor air for indirect or direct 
space cooling, saving mechanical cooling capacity. In 
contrast to pure free cooling, air movement is actively driven 
by AHU fans.

Supply  air  temperature  control  at  AHU  level  sets  the 
target temperature within the unit, while actual regulation
 is handled by downstream devices or room controllers.

Outdoor temperature-driven setpoint reset – a dynamic 
control strategy that modulates the supply air temperature 
setpoint based on outdoor conditions to enhance energy 
efficiency and occupant comfort.

Supply and exhaust air humidity and temperature sensors 
monitor the exhaust air dew point. If the heat exchanger 
surface temperature approaches or falls below this threshold, 
preventive actions are implemented.


