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Purpose of presentation

• Point 3.4 of Annex 1 of Italian decree as per June 26th
2015 essentially defines NZEB as buildings characterized
by a very high-performance building envelope - summer
and winter - and whose energy requirements for thermal
uses (heating, cooling and domestic hot water
production) is covered for 50% of the value (55% in the
case of public buildings) through the use of renewable
thermal sources.

• The presentation aims to illustrate the possible design
solutions that can be used and to highlight the critical
issues in achieving the requirements, illustrating a case
study (new headquarters of a multi-utility company) with
particular reference to engineering analyzes and
contractual requirements of the most important
specifications such as to guarantee the achievement of
this certification.
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Main features of case study

• 8 levels 
• 1 underground 
• 7 above ground

• Total gross area 21.000 m2

• Previous destination: warehouse
• Destination of uses:

• Underground: car garage
• Ground floor: main hall and 

pedestrian connection to train 
station 

• First floor: cafe, fitness area, 
conference room 

• Second to sixth floors: offices and 
meeting rooms 

• Seventh floor: restaurant and 
kitchen
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Render courtesy of NOT Architects Building site as per Nov. 2022
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BIM Model of MEP 
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HVAC model Piping (above) and fire fighting (below) model
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• External air temperature and RH conditions:
• Winter 0°C - 80%
• Summer 34°C - 50%

• Indoor air temperature and RH, air changes as
per attached table;

• Air changes:
• Offices: 11 lt/sec pers
• Restaurant: 10 lt/sec pers
• Kitchen: depending on hoods selection
• WCs: 8 ac/h (exhaust)

• Occupancy:
• Offices: 0,06 pers/m2

• Restaurant: depending on architectural lay-out

• Internal gains:
• Lighting: 5 W/m2

• Equipment: 25 W/m2

• People: 75 W/pers

HVAC Design conditions
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Room Winter Summer

[DB °C] [%] [DB °C] [%]

Offices 20 n.c. 26 50

Kitchen 20 n.c. 26 n.d.c.

WCs 20 n.c. n.c. n.d.c.

Lockers 20 n.c. 28 50
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Reference period for definition of summer design 
conditions 24/06/2019 – 01/07/2019 (source Arpa Liguria )
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Building envelope

The complex and delicate design balance necessary to design and build a NZEB with BIM approach || Giorgio Bo

Urban window (1° and 2° floor north-west 

side)

Internal façade (east and west side)

Sun shading «sail» (east side)

Greenhouse

(south-west corner)

Double skin courtain wall (south 

side)
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Building envelope
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• Design conditions for building envelope:
• Ut = 1.5 W/m2K
• Ug= 1.0 W/m2 K
• SF= 43%

• Required value for solar factor was achieved
considering both the mobile (double skin inner
curtains) and fixed (east façade “sail”) shading devices

Glass for internal facade
Curtain wall (internal) Curtain wall and green house (from BIM model)

Curtain wall (internal)
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Energy production
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Water temperatures production:
• Chilled water: 14-7°C
• Hot water: 39-46°C

Water temperatures usage:
• AHUs: 7-14°C / 46-39°C
• Fan coils and radiant ceiling: 17-20°C / 46-39°C

Heating mode:
• 615 kW @ Test 7 °C, Tw 39-

46° ; COP=3,0
Cooling mode:
• 665 kW @ Test 34 °C, Tw 14-

7° ; EER=2,7

Note: values verified with FAT
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Air handling units
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Exhaust

Fresh air 
intake

Return

Supply

• High efficiency
rotary enthalpy
recovery units
(80% EN308) with
air by-pass

• Filters classified
according to ISO-
16890 standard

• Fan wall fans with
IEE4 motors and
built-in flow
measurement
system
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HVAC plants 
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BIM models of HVAC and building site

Results of comfort measurements in cooling mode

Results of comfort measurements in heating mode

FAT of radiant ceilings – EN ISO 7730 results
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On site renewable energy
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Adopted design strategy in order
to achieve 50% coverage
renewable energy source consist
in installation of 120 kW of
photovoltaic panels.

This in order to cover
consumption of auxiliaries
(pumps and fans) and
compressors of the heat pump
refrigeration units
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NZEB simulation results
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L a w P a r a m e t e r s

Global average transmission heat transfer coefficient (Ht’) - (W/m2/K) 0.8 ≥ 0.58 Positive

Equivalent solar area per unit of usable area 0.04 ≥ 0.016 Positive

Performance index for heating (kWh/m2) 40.50 > 38.01 Positive

Performance index for cooling (kWh/m2) 19.23 > 12.20 Positive

Global Energy Performance Index (kWh/m2) 166.38 > 125.78 Positive

Heating production average seasonal efficiency (%) 66.7 ≤ 84.2 Positive

Cooling  production average seasonal efficiency (%) 100.0 ≤ 100.1 Positive

Domestic hot water production average seasonal efficiency (%) 47.9 ≤ 77.4 Positive

Total coverage from renewable sources (heating, cooling, DHW) (%) 50.00 < 55.89 Positivo

DHW coverage from renewable sources (heating, cooling, DHW) (%) 50.00 < 83.2 Positivo

Fotovoltaic installated power(kW) 48.00 < 120 Positivo

Critical parameter

+250% installed power above minimum law requirements
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Conclusions
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• The main design parameters to achieve the NZEB certification on which 
to pay attention when drafting the technical specifications of the 
Specifications are made up of:
• Indoor HVAC design conditions

• Physical and technical characteristics of the building envelope

• External air flow rates and recovery unit efficiency

• Efficiency of energy production systems and related conditions with particular 
attention to external ones

• Particular attention must also be paid to the containment of parasitic 
consumption of electricity (pumps, fans, fan coils)
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Conclusions
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• Thermo-energy simulations, as is now widely known and documented, 
can be of help in the design, but have little sense for the purpose of 
demonstrating the NZEB criteria (exclusively normative demonstration)

• The technical spaces to be dedicated to the systems in the case of the 
construction of an NZEB are normally higher than those normally 
foreseen in buildings of the same type and must be adequately studied 
in the design phases

• The construction of a NZEB building involves an increase in costs 
estimated at around 5.5 - 6% of the total value of the works.



If you would like more information,         
please contact us at

Thanks for your attention!

giorgio.bo@prodim.it
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