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Introduction 
 

The main focus of this document is a technical characterization of the ICT systems and 
significant energy users (SEU), with a special emphasis on heating, ventilation, and air 

conditioning (HVAC) system, typically present at the airport. More precisely, technical 
characterization of the airport was conducted from the perspective of operation systems, 

available data, frequency of data acquisition, data format, protocols and ability to adjust the 
existing systems. In order to identify the typical technical characteristics of the ICT systems 

and SEUs at the airport, two specific airports, Malpensa (located in Milano, Italy) and 

Fiumicino (located in Rome, Italy) airports, were taken into account for the analysis as two 

major European air-traffic hubs (both as passenger and cargo-traffic hubs). For collecting the 

information needed for the technical characterization and for performing the audit of the 

existing energy management solutions and technologies at the airport, several instruments 

have been used, such as survey, technical sheets, equipment manuals, interviews, 

questionnaire etc. As a result, relevant data related to the technical characterization of the 

airport ICT infrastructure and installed systems (such as HVAC, lighting, baggage handling 

system (BHS) etc.) were extracted and presented in this document. 

 

Airport energy flows 
 

Energy flows at the airport were analyzed in terms of water distribution system (both sanitary 

water system and thermal energy distribution system used for air-handling units (AHU)) and 

electrical power distribution system (from energy purchase, generation, distribution to 

consumption point) in order to identify their relevant characteristics and operation. The 

following is the summary of the obtained results. 

  

Energy generation 

 

Malpensa airport (MXP) is supplied with electricity, hot and cold water by a local power 

production company SEA Energia. Before 2010, the plant served approximately 3.000.000 

cubic meters of airport buildings which reached approximately 5.000.000 cubic meters with 

the realization of the planned expansions. The electricity is also sold through the national 
grid, while hot and cold water is used only inside the airport Terminal.  

 
Fiumicino airport (FCO) mainly purchase energy (electricity and thermal energy in form of 

superheated water) from the combined heat and power (CHP) plant, owned by Fiumicino 
Energia which is a consortium society in which FCO holds the ownership with a 10% share. 

Apart from Fiumicino Energia there are 15 other energy provider companies supplying FCO 

airport. However, Terminal 1 is 100% supplied by Fiumicino Energia, which results in much 

easier analysis when it comes to the energy pricing schemes and time schedules.  
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Hot and chilled water distribution 

 

Chilled water is produced in the SEA Energia CHP plant (nine chillers within a refrigeration 

system). The heat transfer fluids needed by AHUs in MXP Terminal 1 are supplied through 
the tunnel known as "Galleria tecnica", leading from SEA Energia, to thermal substations 

where the superheated water is treated by heat exchangers and then distributed by means of 
pumps. Currently, there are five thermal substations in operation, including three (STC1, 2, 3) 

in the Terminal and two (STC4, 5) in the “satellites”.  
 

Industrial water loops at the FCO airport feed the fire suppression circuits and a single 
industrial water reservoir (pond) which is filled with suitably treated water coming from the 

river Tiber. Water systems include the system intended for supplying the airport with 
drinkable water together with equipment needed to pressurize the transport of cold drinking 

water at a maximum temperature of 50°C from the point of delivery to the end users. 

 

Electric power distribution 

 

From SEA Energia, electrical energy is further distributed via two power lines to electrical 

substation 27 (Cabina Smistamento SEA) where electrical energy consumption is measured. 

The overall electrical distribution system of the MXP airport (high and medium voltage 

circuit) consists of 33 electrical substations, distribution/switchboards, control panels and 

electrical wiring installed at the service of the thermo-mechanical system. 

 

Energy End Use 
 

The main objective was to conduct a characterization of the main energy consumption 

systems (e.g. lighting, HVAC, BHS, electric equipment, retail spaces, etc.) which would lead 

to the identification of the systems with the highest electrical consumption and, therefore, 

systems with the highest potential for reduction of energy consumption. The following is the 

list of the most significant energy consumption systems identified at both Malpensa and 

Fiumicino airports and which have been analyzed in more detail: 

 

• heating, ventilation, and air conditioning system (HVAC), 

• baggage handling system (BHS), 

• lighting system (internal, external, emergency lighting), 

• visual landing aid lighting system (VLA). 
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Figure 1. Energy consumption breakdown of specific MXP airport areas. 
 

The HVAC system, as the second biggest energy consumption system at the MXP airport 

(Figure 1), is used to regulate the ambient environment (temperature, humidity, air flow, and 
air filtering). The overall energy consumed by the HVAC system in year 2010 was 

27.389.680 KWh (for Terminal 1/2). Currently, 56 dual duct (29 at q. +24.27, 16 at q. -11.20, 
8 in satellites) and 8 single duct air conditioners are installed. In the future, 21 additional dual 

duct air conditioners will be installed (15 mounted on the roof; 2 at q. -11.20; 4 in northern 
satellite). 

 

Another significant energy consumption system is the BHS of the MXP Terminal 1 which 

provides handling of originating and transit baggage in a fully automated manner (capacity of 

1000bags/h). It consumes about 6% of total energy consumed by the entire MXP airport 

(including Terminal 2, Hangar, runways and Cargo City). The overall energy consumption by 

the BHS in 2010 was 7.577.880 kWh (for Terminal 1/2). Electrical energy supply of the BHS 

system is provided by electrical substations 21 (BHS Cabin North) and 22 (BHS Cabin 

South) at 15.6 kV. 

 

The lighting system, used for illumination of internal and external areas of the MXP airport, 

currently consists of 111 lighting towers, 400 projectors (each of 1000 W for aprons), about 

7500 emergency lights, 1000 streetlights and about 130.000 internal lighting devices. As part 

of energy saving actions in 2010, retrolux lamps (for internal lighting) were introduced which 
provided 20 W of energy savings per lamp. Actually, the largest consumer at the MXP airport 

is the interior lighting system with an overall energy consumption in year 2010 of 35.365.446 
KWh (for Terminal 1/2). The overall energy consumption of the external lighting system in 

2010 was 5.412.313 kWh. 
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The VLA system at the Malpensa airport consists of 5.595 runway lights. Power consumption 

readings of the VLA system are manually taken once a day from the electrical substations 

around the airport. The energy consumption of the runways is about 3% of the overall energy 

consumption of the MXP airport. Total energy consumption of the VLA system for 2010 was 

14.076.209 KWh. 

 

In order to reach the objective of the energy flows characterization at the Fiumicino airport, 
the real obstacle is, in fact, the lack of monitoring and measuring of energy consumption of 

the end use equipment, such as lighting, air conditioning, etc. However, an estimation of a 
detailed breakdown of electricity consumption for 18 functional areas based on the conducted 

energy audit in year 2009 has been performed (Figure 2). 30% of the electrical consumption, 
15% of thermal energy and 18% of water consumption are associated to business activities 

(airlines companies, shops, etc.), while the rest is used for the airport operation, which, to 
certain extent, gives the idea about the significant energy users.  

 

 

Figure 2. Electrical energy consumption breakdown estimation in 2009 (FCO). 

 

Apart from the overall energy consumption of the entire FCO airport, the disaggregated 
electricity consumption data are available through the use of additional sub-metering. The 

sub-meters are placed on 45 mid voltage stations, among which 20 normal and 25 for 
emergency. The gathered data are saved with a sub-hourly resolution of 15 minutes. 

 
The lighting system, as one of the significant energy consumption systems at the Fiumicino 

airport, is mainly composed of the energy saving neon tubes with different rated power 
depending of the height of the ceiling, illumination requirements and technical availability. 
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Airport ICT infrastructure 
 

Based on the airport ICT infrastructure characterization, the main airport ICT systems, 
relevant in terms of data collection, have been identified: 

 

• Building Management System (BMS), 

• Flight Data Base (FDB), 

• Weather monitoring system. 
 

The main building automation and control system installed at the MXP airport is the 

DESIGO system (by Siemens) which is responsible for supervision of the HVAC system and 

the hot and cool water loops (Figure 3). 

 

 

Figure 3. MXP DESIGO system topology. 
 

Some of the most important functionalities of the MXP DESIGO system are the automatic 

alarms for faults in the building services plants, time control of procedures and processes 

ensuring energy efficient operation and trend data processing allowing evaluation and 

analysis of real-time (online) data and (offline) historical data. 

 

The FDB installed at the Malpensa airport is the main information system appointed to the 

management of all data/information necessary for the operation of the airport (flights, 

passengers, bags, freights, etc.).  

 

The weather monitoring station “Micros” installed at the Malpensa airport is used for 
acquisition of accurate meteorological data. For display and analysis of acquired weather data 
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there is a specialized management software (MeteoWin) which is connected to the remote 

weather monitoring station (based on RS232 standard).  

 

The main building automation and control system installed at the Fiumicino airport (Figure 4) 

is also the DESIGO system. At the moment, a variety of building services equipment is 

interfaced utilizing partly the OPC protocol and partly the BACnet protocol. However, 

having in mind that OPC is not a multi-master protocol, unlike BACnet, an initiative has been 
undertaken within the airport itself to migrate to a new system architecture which will 

provide higher system flexibility and controllability. The following is the list of the technical 
subsystems managed by the FCO DESIGO system: water management subsystem, heat 

exchangers subsystem, refrigeration subsystem, AHU subsystem (A) – AHUs 5-11, AHU 
subsystem (B) – AHUs 1-4, dampers control subsystem and field controllers. 

 

 

Figure 4. FCO BMS architecture (current state). 
 

The FDB system installed at the FCO airport is implemented utilizing the SQL database 

which contains all the necessary information for management of flights (identification, 
scheduling, resource allocation, etc.). Interfacing to this system would provide, for instance, 

the exact number of people found in a specific area, thus providing a vital input for the 
calculation of the performance of the HVAC systems. 

 
The Fiumicino Airport has its own weather monitoring station, which meets the airport’s 

need to have accurate and reliable meteorological data. The weather station consists of a 
controller (Johnson Controls NCE) that handles the data obtained from three external sensors 

and sends them to the central monitoring station (via the BACnet/IP protocol) every 15 

minutes. The meteorological data are available via the “Johnson Controls” server which can 
be set to send the reporting files automatically to a designated location. 
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BMS system architecture 

 

Building Management System (BMS) installed at the airport is typically based on a 

distributed architecture with process capabilities provided at all system levels (from the 

highest supervision level to the individual microprocessor controllers - DCC). 

 

From the system architecture, shown in Figure 5, the following levels can be identified: 

 

Level 4: General supervision system 

 

Level 3: Operator workstation 

 

Management level which consists of the processing equipment and deals with 
presentation of acquired information. This level is based on the workstations (PC 

Operator workstation) which functionalities are reflected in providing the graphical 
interface to the operator and data acquisition from the lower level of the system (Level 

2). 
 

Type of communication with Layer 2: Ethernet. 
 

Level 2 (FEP): Level of integration, communication and processing 

 

The purpose of this level is to ensure the supervision and safe transport of the 

information generated from the field to the central system and to provide the 

functionalities such as alarm management, historical data analysis and statistical 

processing. This level is based on a local redundant network (with Token Passing 

protocol), which can be connected with up to 32 controllers NCRS for exchanging the 

data in peer-to-peer manner. 

 

The controllers NCRS constitute a level which is completely independent of the upper 

levels. 

 

Type of communication within the level 2 (FEF): serial RS485 line within local LAN 
network. 

 

Level 2: Level of subsystems  

 

This level constitutes of DDC modules for air-conditioning centrals and thermal 

substations, regulatory boxes RMP for variable air flow and fan-coils, and provides 
intelligent and autonomous management capabilities within different subsystems. This 

level is based on multi-drop RS485 BUS lines for communication in peer-to-peer 

manner, connecting the intelligent modules, thus achieving highly distributed 

architecture with a high degree of failure tolerance. 

 

Type of communication within the level: serial RS485 line. 

 

Level 1: Field elements 

 

Field devices which belong to this level are sensors, damper actuators, valve 

actuators, variable air flow regulation boxes, fan-coils units, etc. 



 

8 

 

 

 

Figure 5. Airport BMS architecture. 

 

Conclusion 
 

This document presents the technical characterization of the airport performed from the 

aspect of the ICT systems, available data, frequency of data acquisition, data format, 

protocols and ability to adjust the existing systems. Technical characterization and adequate 

analysis of the SEUs typically present at the airport was performed with a special emphasis 

on HVAC systems. Apart from the technical characterization of the main energy 

consumption systems (e.g. lighting, HVAC, BHS, electric equipment, retail spaces, etc.), also 

energy generation and distribution were taken into account in terms of water distribution 

system (both sanitary water system and thermal energy distribution system used for AHUs) 

and electrical power distribution system in order to identify their relevant characteristics and 

operation. 

 
On the other hand, typical BMS architecture at airport was analyzed which is often 

responsible among others for HVAC system. Airport BMS system is based on the distributed 
architecture with process capabilities provided at all system levels (from the highest 

supervision level to the individual microprocessor controllers - DCC). In order to identify the 
typical technical characteristics of the ICT systems and SEUs at the airport, two specific 

airports, Malpensa (located in Milano, Italy) and Fiumicino (located in Rome, Italy) airports, 
were taken into account for the analysis as two major European air-traffic hubs (both as 

passenger and cargo traffic hubs). 



Review of the technical solution 

TECHNICAL CHARACTERIZATION AND 

SYSTEM ARCHITECTURE OF THE 

AIRPORT 

 
This technical document provides a comprehensive technical characterization of the 

relevant ICT systems typically present at the airport. Special emphasis was put on 

the heating, ventilation, and air conditioning system as the main consumption 

system at the airport. Additionally, the lighting system and baggage handling 

system have been taken into account. Operation systems, available data, frequency 

of data acquisition, data format, protocols and ability to adjust the existing systems 

at the airport have been analyzed in detail. For technical characterization of the 

airport ICT systems and related significant energy users, two airports, Malpensa 

Milano and Fiumicino Rome have been taken into account as two major European 

air-traffic hubs. 

 

On the other hand, the energy generation and distribution processes at the airport 

have been considered. More precisely, in order to identify the relevant characteristic 

of the energy flows at the airport the water distribution system (both sanitary water 

system and thermal energy distribution system used for air-handling units) and 

electrical power distribution system have been analyzed. Additionally, the detailed 

analysis of the building management system (BMS) of the airport was provided. It 

was concluded that typically the airport BMS is based on the distributed 

architecture with process capabilities provided at all system levels (from the highest 

supervision level to the individual microprocessor controllers - DCC).  

 

The technical characterization of the airport specified in this document provides a 

detailed and valuable overview of complex ICT systems and technologies present at 

the airports.  
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