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This webiner saries is organized by BUILD UP in
coaperstion with EPB Center's experts under the scope
of Service Contract ENER/C3/2017-437/512-T85.185
"Zupportthe dissemination and rall-cut of the set of
Enargy

‘Webinarseries: Energy Perfarmance of Buildings
standards (EN/130) supporting the implementation of
EFBC This webinar took place on the 13th March, 12.00
to 13.50. Wetch it now.

Holistic and reliable European
Voluntary Certification Scheme to
trigger deep renovation of non-
residential buildings
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Following the very successful ALDREM event
organised in the Eurcpean Parliament on 22nd
January 2020, this webinar provides an overview
sbout the holistic, relizble, transparent European
Voluntary Certification Scheme (EVCS...
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BuildUp platform. Watch the webinar. Follow
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Dimension of Sars-CoV-2 vs Airborne Particles

lum X 1000=1mm

HEALTH
This Is What The COVID-19 Virus Looks
Like Under The Microscope
JACINTA BOWLER

14 FEBRUARY 2020

80-140 nm = 0.1 um

Virus is about 300
times bigger than
the molecules of
Nitrogen and
Oxigen (= 0.000300

pm)

PM 10

Virus is 600 times thinner than a hair
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https://www.sciencealert.com/health

Particle Size Ranges in the indoor air

Airborne Particles

Tobacco Smoke
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Emission of Exhaled Droplets
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Farhad Memarzadeh, “Figure 1 Particle generation by sneezing, coughing and during talking,” Stephanie Taylor, “Optimize Occupant Health, Building Energy Performance
[https://www.researchgate.net/publication/234076687_Improved_Strategy to Control_Aerosol and Revenue through Indoor-Air Hydration,” 19 November 2019, Atlanta:
Transmitted_Infections_in_a_Hospital_Suite]



Lydia Bourouiba et al, MIT

J. Fluid Mech. (2014), vol. 745, pp. 537-563. ¢ Cambridge
University Press 2014 doi:10.1017/jfm.2014.88
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Enhanced spread of expiratory droplets by turbulence in a cough jet
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Fig. 5. Instantaneous dispersion pattern of particles
(t =100 s) in the buoyancy-neutral jet (mouth opening
diameter D = 2 cm, Initial velocity uy = 10
m/s, T, = 25°C). Particles are continuously released
from t = 0. The top-hat width of the jet is indicated by the
dashed line, which collapses with the visible boundary of
the jet.
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https://www.sciencedirect.com/science/article/pii/S0360132315300329#!
https://www.sciencedirect.com/science/journal/03601323
https://www.sciencedirect.com/science/journal/03601323/93/part/P2
https://doi.org/10.1016/j.buildenv.2015.06.018
https://www.sciencedirect.com/topics/engineering/initial-velocity

2m I Airborne

Conclusion

» The safety distance of 2 m between
people, regarding the risk of
COVID-19 infection, is a myth

« The Mode of Transmission through
Airborne Particles (Aerosols) is
possible, because the virus remains
viable and infectious for at least 3
hours.

« These particles, remain in
suspension, follow the internal flows
and their deposition rate is residual.
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Three countries with 10 millions inhabitants

Population | Age Median |Life Espectancy [Population Density (Urban Pop (%)

Cz 10 708 982 43.2 79.8 138 (p/kmz) 73.5

Pt 10 196 707 46.2 82.7 112 (p/km°) 65.9

Sw 10 092 270 41.1 83.3 25 (p/kmz) 87.9

Country Transmlssmrf DL Protective Measures

Protection
Czech Rep Airborne, Droplets, Contact Masks, Ven’.u!atlon,. Confmemg ity DAEENEINS ;

Hygiene, Disinfection, Behavior
Confinement, Distancing , Hygiene,

Portugal Droplets, Contact e e

Sweden Contact Hygiene, Disinfection, Behavior




Effect of Protective Measures




Face-to-face meetings, during the epidemic crisis, should not be held.

Indoor spaces with human occupancy must be heavily ventilated, exclusively with
fresh air, to decrease virus concentrations, in the event of possible contamination by
suspended particles, and to reduce the risk of infection.

When planning an exit, to crowded spaces, you should wear a mask and, if
possible, a visor. Normal masks are not completely effective in preventing the
smallest particles. The visor substantially increases the prevention effectiveness.

Those who work in public places should wear a mask and visor to protect the
airways.

Ventilation and

Associations



REHVA

Barker, J., Stevens, D. and Bloomfield, S.F. (2001) Spread and prevention of some common viral
infections in community facilities and domestic homes. J. Appl. Microbiol., 91, 7-21.

Bourouiba, Lydia, Eline Dehandschoewercker, and John W. M. Bush. “Violent Expiratory Events:
On Coughing and Sneezing.” Journal of Fluid Mechanics 745 (March 24, 2014): 537-563. © 2014
Cambridge University Press

Holbrook, M. et al. The New England Journal of Medicine, Letter to the Editor, March 17, 2020

Klontz, K.C., N.A. Hynes, R.A. Gunn, M.H. Wilder, M.W. Harmon, and A.P. Kendal. 1989. An
outbreak of influenza A/Taiwan/1/86 (H1N1) infections at a naval base and its association with
airplane travel. American Journal of Epidemiology 129:341-48.

Li Y, Huang X, Yu ITS, Wong TW, Qian H, (2005a) Role of air distribution in SARS transmission
during the largest nosocomial outbreak in Hong Kong. Indoor Air 15(2): 83-95.

Li Y, Duan S, Yu ITS, Wong TW, (2005b) Multi-zone modeling of probable SARS virus transmission
by airflow between flats in Block E, Amoy Gardens. Indoor Air 15(2): 96-111.

Li Y, Leung GM, Tang JM, Yang X, Chao CYH, Lin JZ, Lu JW, Nielsen PV, Niu J, Qian H, Sleigh AC, Su
H-JJ, Sundell J, Wong TW, Yuen PL, (2007) Role of ventilation in airborne transmission of infectious
agents in the built environment — a multidisciplinary systematic review. Indoor Air 17(1): 2-18.

MclLean, R.L. 1961. The effect of ultraviolet radiation upon the transmission of epidemic influenza
in long-term hospital patients. American Review of Respiratory Diseases 83(2):36-8.

Mendell, M.J., Fisk, W.J., Kreiss, K., Levin, H., Alexander, D., Cain, W.S., Girman, J.R., Hines, C.J.,
Jensen, P.A., Milton, D.K., Rexroat, L.P. and Wallingford, K.M. (2002) Improving the health of
workers in indoor environments: priority research needs for a national occupational research
agenda. Am. J. Public Health, 92, 1430-1440.

Morawska, L. (2006) Droplet fate in indoor environments, or can we prevent the spread of
infection? Indoor Air 2006; 16: 335—347 do0i:10.1111/j.1600-0668.2006.00432.x

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

Moser, M.R., T.R. Bender, H.S. Margolis, G.R. Noble, A.P. Kendal and D.G. Ritter. 1979. An
outbreak of influenza aboard a commercial airliner. American Journal of Epidemiology 110(1):1-6.

Pillai, S.D. and Ricke, S.C. (2002) Bioaerosols from municipal and animal wastes: background and
contemporary issues. Can. J. Microbiol., 48, 681.

Prime Minister's Office, “Let’s Avoid These Three Conditions When We Go Out!” Flyer (in
Japanese), https://www.kantei.go.jp/jp/content/000061234.pdf (Retrieved March 21, 2020)

Rheinbahen, F.V., Schunemann, S., Gross, T. and Wolff M.H. (2000) Transmission of viruses via
contact in a household setting: experiments using bacteriophage X174 as a model of virus. J.
Hosp. Infect., 46, 61-66.

Roe, F.J.C. (1992) Virus and other infections in the context of indoor air quality. Pollution
Atmospherique, 134, 48-51.

SunY., Z. Wang, Y. Zhang, and J. Sundell. 2011. In China, students in crowded dormitories with a
low ventilation rate have more common colds: Evidence for airborne transmission. PLOS ONE
6(11):e27140.

Wei, J., Li, Y. Enhanced spread of expiratory droplets by turbulence in a cough jet Building and
Environment Volume 93, Part 2, November 2015, Pages 86-96

Yu, L.T., Y. Li, TW., Wong, W. Tam, A.T. Chan, J.H. Lee, D.Y. Leung, and T. Ho. 2004. Evidence of
Airborne Transmission of the Severe Acute Respiratory Syndrome Virus. New England Journal of
Medicine 350:1731-1739. DOI: 10.1056/NEJMo0a032867.

RHEVA, COVID-19 Guidance,
March 21, 2020)

(Retrieved

ASHRAE Position Document on Airborne Infectious Diseases, Approved by the Board of Directors,
January 19, 2014. Reaffirmed y the Technology Council, February 5, 2020

SHASE and AlJ, Role of ventilation in the control of the COVID-19 infection: Emergency
presidential discourse, March 23, 2020


https://www.rehva.eu/activities/covid-19-guidance



mailto:manuel.gameiro@dem.uc.pt
https://www.researchgate.net/publication/340435784_An_analysis_of_the_transmission_modes_of_COVID-19_in_light_of_the_concepts_of_Indoor_Air_Quality
https://www.researchgate.net/deref/http:/dx.doi.org/10.13140/RG.2.2.28663.78240?_sg[0]=T8HfjBqRD7Rgf-8T3H52qbPY1485KDWawkOqijmlkJdg1CXTIduXNLaCsrREeF_Ep8WcOOaWSRAkz6B4x_ClXPzwvA.sXXAVv0oKKKn3remgH_yMm2YBFkqhq6lmQ7BdxpDWYDYwdg1LmHseOLscore48UsPJ4I5ffwJwkiFPrXgXqEmQ

Thank you very much for your attention






REHVA

¢

Federation of

An addition to the general guidance for employers and building owners that is
presented in the WHO document

Intended primarily for HVAC professionals and facility managers

The scope is limited to commercial and public buildings (e.g. offices, schools,
shopping areas, sport premises etc) where only occasional occupancy of infected
persons is expected

Recommendations are based on best available evidence and knowledge, but in many
aspects’ corona virus SARS-CoV-2 information is so limited or not existing that
previous SARS-CoV-1 evidence needs to be utilized for best practice recommendations

European Heating,

Ventilation and
Air Conditioning
Associations


https://www.rehva.eu/activities/covid-19-guidance
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf?sfvrsn=359a81e7_6

Transmission routes

(a) viral particles accumulate in the lungs and
upper respiratory tract

(b) droplets and aerosolized viral particles are
expelled from the body through daily activities
such as coughing, sneezing, talking, and non-
routine events such as vomiting, and can spread
to nearby surroundings and individuals

(c) Viral particles, excreted from the mouth and
nose, are often found on the hands and

(d) can be spread to commonly touched items

Leslie Dietz et al, 2020 Novel Coronavirus (COVID-19) Outbreak: A Review of the Current Literature and Built Environment (BE)
Considerations to Red '



Transmission routes
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Settling distance Of 1 Indoor air velocity 5 cm/s n

droplets
S —e—50 micron
4-060 0.6 30 micron
% 20 micron
« Small water droplets evaporate in 0.4 ——10 micron
milliseconds, even 10 um in 0.2 s —«5 micron
0.2
e In the mixture of volatiles (mainly
water) and nonvolatile substances 0
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half the initial diameter

Water droplet evaporation
0% RH 20% RH 60% RH 80% RH B80% RH with residue

e 1 pum to 100 ym range under 000
interest, the rapid factor of 2 N
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10.0 4 \ﬁ

1.0

e To estimate the settling distance of
1 m, low indoor air velocity 5 cm/s
used (higher velocity will increase
REHVA the distance)

Federation of | I' :
European Heating, 0.1 ToroTTTTT TororTrT oo TororTrTh TororTTen TororTrT T
Ventilation and 0.000 0.001 0.010 0.100 1.000 10.000 100.000 1000.000

Diameter (um)

Air Conditioning

Associations MOI'aWSka 2006 Tlme (S)



REHVA

Federation of

Opportunistic airborne transmission of SARS-CoV-2 is seen plausible by Doremalen et al. 2020,
but is generally currently recognized only in hospitals

Airborne transmission evidence for SARS in 2002/2003 for SARS-CoV-1 in Amoy Gardens,
hospitals, hotels and residential homes

Nishiura et al. 2020 analyzed superspreading events of SARS-CoV-2 and showed that closed
environments with minimal ventilation strongly contributed to a characteristically high
number of secondary infections

Allen and Marr 2020 conclude that evidence is emerging indicating that SARS-CoV-2 is also
transmitted via airborne particles

Especially crowded spaces with poor ventilation need precautions

Good justification to take a set of preventive mitigation measures and to apply ALARA principle
(As Low As Reasonably Achievable) that help to also control the airborne route in buildings
(apart from standard hygiene measures as recommended by WHO)

European Heating,

Ventilation and



Example of a crowded space with poor

ventilation

e Yuguo Li et al. 2020 preprint:
https://doi.org/10.1101/2020.04.16.20067728

- Chinese restaurant, where ventilation about
1 L/s per person

- Anindex patient infected 9 persons

- Results show that the infection distribution is
consistent with a spread pattern of exhaled viru
laden aerosols driven by AC circulation airflow

e Hospital evidence: no infection risk at 2 m
distance https://doi.org/10.1016/].scitotenv.2020.1384

- CO, measurement allow to estimate ventilation
at least 36 L/s per person



https://doi.org/10.1101/2020.04.16.20067728
https://doi.org/10.1016/j.scitotenv.2020.138401

Ventilation and building services guidance

eeeeeee

icaments are no able, ventilation is No 1 infection control



Extended operation times are recommended: Change the clock times of system timers to start
ventilation at nominal speed at least 2 hours before the building usage time and switch to
lower speed 2 hours after the building usage time

Do not switch off ventilation at nights and weekends, but operate at lowered speed

Extended ventilation will remove virus particles from air and also released virus particles from
surfaces out the building

The general advice is to supply as much outside air as reasonably possible. The key aspect is
the amount of fresh air supplied per person

Enlarge the spacing among employees (min physical distance 2-3 m between persons) in order
to foster the ventilation cleaning effect

Exhaust ventilation systems of toilets should always be kept on 24/7, and make sure that
under-pressure is created, especially to avoid the faecal-oral transmission



e SARS-CoV-2 stability (viability) has been tested at typical indoor temperature of 21-23 °C and

RH of 65% with very high virus stability at this RH. Together with previous evidence on MERS-
CoV it is well documented that humidification up to 65% may have very limited or no effect on
stability of SARS-CoV-2 virus.

« Therefore, the evidence does not support that moderate humidity (RH 40-60%) will be

were needed to inactivate the virus (Chin et al, 2020)

e AC has no effect in this context (recirculation

beneficial in reducing viability of SARS-CoV-2, thus the humidification is NOT a method to

reduce the viability of SARS-CoV-2.

SARS-CoV-2 has been found highly stable for 14 days
at 4 °C; 37 °C for one day and 56 °C for 30 minutes

excluded)
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van Doremalen et al. 2020 Aerosol and surface stability of HCoV-19
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Safe use of heat recovery sections

e Under certain conditions virus particles in extract air can re-enter the
building. Heat recovery devices may carry over virus attached to particles
from the exhaust air side to the supply air side via leaks.

Exhaust

e In the case of regenerative heat exchangers (rotors) the minimal leakage
(seals + carry over) and correct pressure difference between exhaust and
supply side are important

Fresh

« The leakage, carrying over also particles, may increase from the 2% to 20%
if fans create higher pressure on the exhaust air side

Purge sector

o Evidence suggest that rotors with adequate purge sector practically do not transfer particles,
but the transfer is limited to gaseous pollutants (e.g. smells, tobacco smoke)

e Because the leakage does not depend on the rotation speed, it is not needed to switch rotors
off. If needed, the pressure differences can be corrected by dampers or by other
arrangements.



Safe use of heat recovery sections
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Virus particles in return ducts can also re-enter a building when centralized air handling units
are equipped with recirculation sectors (may be in use at least in older all-air heating and
cooling systems)

Recirculation dampers should be closed (via the Building Management System or manually)

Recirculation air filters are not a reason to keep recirculation dampers open as these filters do
not filter out particles with viruses effectively since they have standard efficiencies and not
HEPA efficiencies

When possible, decentralized systems such as fan coil units that use local recirculation, also
should be turned off to avoid resuspension of virus particles at room level (esp. when rooms
are used normally by more than one occupant)

If fan coils cannot be switched off because of heating/cooling needs, it is recommended that
their fans are operated continuously because the virus can sediment in filters and resuspension
boost can follow when the fan is turned on



Outdoor air filters (filter class F7 or F8 or ISO ePM1) do not operate in the capture range of
viruses - the size of a coronavirus particle of 80-160 nm (PMO0.1) is smaller than the capture
area of F8 filters (capture efficiency 65-90% for PM1)

Outdoor air is not a source of viruses, thus no need to replace filters
No need to clean ventilation ductworks as well
In the case of air cleaners, to be effective, HEPA filter efficiency is needed

Air cleaners with electrostatic filtration principles (not the same as room ionizers!) often work
quite well too

Because of limited airflow through air cleaners, the floor area they can effectively serve is
normally quite small, typically less than 10 m? - to be located close to breathing zone

Maintenance personnel needs to apply common protective measures when replacing filters
including respirators, because filters may have active microbiological material on them



. Secure ventilation of spaces with outdoor air

Switch ventilation to nominal speed at least 2 hours before the building usage time and switch
to lower speed 2 hours after the building usage time

At nights and weekends, do not switch ventilation off, but keep systems running at lower speed
Ensure regular airing with windows (even in mechanically ventilated buildings)

Keep toilet ventilation 24/7 in operation

Avoid open windows in toilets to assure the right direction of ventilation

Instruct building occupants to flush toilets with closed lid

Switch air handling units with recirculation to 100% outdoor air

Inspect heat recovery equipment to be sure that leakages are under control

.Switch fan coils either off or operate so that fans are continuously on

.Do not change heating, cooling and possible humidification setpoints

.Do not plan duct cleaning for this period

.Replace central outdoor air and extract air filters as usually, acc. to maintenance schedule
.Regular filter replacement and maintenance works shall be performed with common protective

measures including respiratory protection
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Cultura e Tecnica per Energia Uomo e Ambiente

(Culture and Technique for Energy, Humans and the Environment)

How to operate and use building

services during the COVID-19
Crisis

Build Up WEBMINAR, 28th April
2020

Associazione Italiana Condizionamento dell’Aria Riscaldamento e Refrigerazione



Cultura e Tecnica per Energia Uomo e Ambiente

(Culture and Technique for Energy, Humans and the Environment)

Showcasing the Italian COVID-19
guidance for reducing the diffusion risk of
SARS-CoV-2

Livio MAZZARELLA,
Prof., Politecnico di Milano, REHVA Fellow

Associazione Italiana Condizionamento dell’Aria Riscaldamento e Refrigerazione



) AICARR WE CREATE IDEAS FOR SUSTAINABLE ENERGY

Cultura e Tecnica per Energia Uomo e Ambiente

AICARR Activity for COVID-19

20/03/2020 — 15t Short position paper on HVAC system
operation (ltalian only, short version REHVA doc)

20/03/2020 — 1" protocol for risk reduction of SARS-CoV2-19
diffusion with the aid of existing air conditioning
and ventilation systems

06/04/2020 — 25t Position paper on HVAC system operation
during SARS-CoV2-19 emergency.

10/04/2020 — 1" protocol for risk reduction of SARS-CoV2-19
diffusion in healthcare faclilities with the aid of air
conditioning and ventilation systems.

11/04/2020 - Role of H&C air conditioning systems in reducing
COVID-19 diffusion (Italian only)

Associazione ltaliana Condizionamento dell’Aria Riscaldamento e Refrigerazione




WE CREATE IDEAS FOR SUSTAINABLE ENERGY

Cultura e Tecnica per Energia Uomo e Ambiente

AICARR Activity for COVID-19

20/03/2020 — 1" protocol for risk reduction of SARS-CoV2-19
diffusion with the aid of existing air conditioning
and ventilation systems

11/04/2020 - Role of H&C air conditioning systems in reducing
COVID-19 diffusion (Italian only)
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PROTOCOL FOR RISK REDUCTION OF SARS-CoV2-19 DIFFUSION

@AK:ARR WITH THE AID OF EXISTING AIR CONDITIONING AND VENTILATION SYSTEMS

Cultura e Tecnica per Energia Uomo e Ambiente

All-Air Systems?

PREMISE

AICARR deemed it necessary to produce a second document after that already published on 13 March 2020 on
the association's website entitled HYAC PLANTS AND DIFFUSION OF SARS-CoV2-19 IN THE WORKPLACES.

This document is addressed to HVAC technicians for giving indications on how to operate existing
systems, with the exception of special systems, such as those serving hospital and healthcare
environments, clean rooms and laboratories.

—All others typologies

Starting from the principle, widely shared by bodies responsible for supervising human health, that:

e the best action to limit any risk of COVID-19 infection by air is to ventilate indoor environments with outdoor
air as much as possible;

and by the fact that

e mechanical ventilation systems and air conditioning systems, which also provide ventilation, can perform this
function more effectively than simply opening the windows, also because they improve the quality of the
outdoor air with filtration;

Several Zones

Interventions to be
Yes evaluated on a case-by
case basis

Is the system
serving special
spaces?

AICARR suggests some management operations that allow to maximize external air introduction into internal
spaces according to existing systems specific type.

NOTE: Special systems mean , for example, those

serving hospital and healthcare environments, clean

rooms and laboratories.. SUGGESTED INTERVENTIONS

No

Does the plant have
recirculation?

G INCREASE AIR FLOW
e FORCE DAMPERS TO INTRODUCE OUTDOOR AIR ONLY

° DEACTIVATION OR BY-PASS OF THE HEAT RECOVERY UNIT

Recirculation

° KEEP THE RELATIVE HUMIDITY SETPOINT ABOVE 40%
typology?

Centr;IiZed Loi;a| e VENTILATION CONTINUOS OPERATION (H24)

(Scheme n.1) (Scheme n.2)

@ggested interventioa @ggested interventio@
o | Lol ‘ INTERVENTIONS THAT REQUIRE ACTIONS ON CONTROL SYSTEMS

v v P
°° ° °° INTERVENTIONS THAT REQUIRE MAINTENANCE STAFF ACTIONS

4 4 4 v
° e ° e ‘ INTERVENTIONS THAT REQUIRE ORE MAY REQUIRE PLANT MODIFICATIONS
NOTE

Suggested corrective actions are those to be implemented on properly maintained and managed systems. At present there is no evidence that extraordinary plant sanitation should be carried out. It is recommended instead that maintenance and sanitation
interventions, if carried out, always follow well-defined procedures and are performed by qualified personnel, equipped with suitable Personal Protective Equipment. Any intervention carried out incorrectly and / or without the use of PPE could result not in
reduction, but in increase in risks.
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DESCRIPTION OF SUGGGESTED INTERVENTIONS

° INCREASE AIR FLOW

It can be done by increasing the fan speed. In particular:

1) In fans equipped with inverters, increasing the supply frequency.

WITH THE AID OF EXISTING AIR CONDITIONING AND VENTILATION SYSTEMS

a VENTILATION CONTINUOUS OPERATION (H24) ‘

Although there is no evidence that introducing outdoor air even during off-hours helps reduce the risk of contracting
the virus, the precautionary principle suggests doing so. Continuous operation on a daily basis ensures that indoor
air is at outdoor air conditions when the premises are reopened.

2) In fans equipped with belt and pulleys, changing the diameter of the pulleys.

Obviously, the intervention must concern both the external air supply fan and the exhaust air return fan, being
careful to keep the pressure difference in the individual rooms unchanged (if in overpressure, they must remain in
this state. The operation in depression mainly concerns special systems, which must be examined on a case-by-
case basis).

In any case, care must be taken that the actual fan motor power input do not exceed the maximum allowed power
input.

FORCE DAMPERS TO INTRODUCE OUTDOOR AIR ONLY ‘

For the sole purpose of increasing the external air flow, it is advisable to close the recirculation damper and at the
same time open the outdoor air and exhaust air dampers, taking care not to alter the pre-existing overpressure
conditions.

For systems designed to be able to operate with all external air, for example free-cooling (Scheme n.1), only
external air mode is recommended, providing for total closure of the recirculation damper and simultaneous
opening of both outdoor and exhaust air dampers.

For systems that do not provide free-cooling (Scheme n.1), it is still advisable to close recirculation damper and
simultaneously open both outdoor and exhaust air dampers. The fan flow rate will be reduced, but it will consist of
only outdoor air. Care must be taken avoiding that fan is going to work at points of instability. In such case, fan
speed must be lowered, either by acting on inverter frequency, if present, or by varying the pulleys diameter.

For packaged direct expansion systems with partial free-cooling, for example roof tops, it is necessary to carefully
check what are the minimum allowed flow rates and outdoor air percentage to be introduced to avoid blocking the
refrigerant circuit operation.

DEACTIVATION OR BY-PASS OF HEAT RECOVERY UNIT ‘

The rotary heat exchangers must always be stopped, to avoid a possible, however improbable and remote,
contamination of the air introduced. Upon restarting, the wheel must first be sanitized.

For the same reason, any other type of membrane based enthalpy heat exchangers must be by-passed. For
cross-flow heat exchangers, it is advisable to evaluate by-pass' opening in order to increase the outdoor air
flow. If there is a calibration damper on the outdoor air by-pass line, designed to produce the same the pressure
drops of the heat exchangers, such damper must be opened as much as possible, without exceeding the
maximum allowable motor input power.

KEEP RELATIVE HUMIDITY SETPOINT ABOVE 40% ‘

It is well known that low relative humidity values make mucous membranes dry, reducing their barrier function to
viruses.

Therefore, in winter operation, air must be kept at least 40% relative humidity. If humidification is needed and the
system is not equipped with a humidification system, use of local humidifiers must be evaluated taking into
account the climatic conditions.

In summer, the problem of low relative humidity should never arise. Should this occur, it is advisable to act by
increasing the minimum saturation temperature, that is, the temperature set-point of cooling coil outlet fluid. In
general, in hydronic systems it is appropriate to adjust the set-point temperature of the water leaving the
refrigeration unit; in direct expansion systems, the evaporation temperature should be appropriately adjusted.

OUTDOOR EXHAUST
AIR AIR

l |

N

RECOVERY
SECTION

SUPPLY AIR

EXTRACT
AIR

OUTDOOR EXHAUST
AIR AIR

| |

N /

RECOVERY
SECTION

PRIMARY AIR
- SUPPLY

(9]

f

EXTRACT | ROOMUNITS |
AR

NOTES TO SCHEMES 1 AND 2

ALL-AIR SYSTEMS WITH CENTRALIZED
RECIRCULATION (SCHEME N.1)

This is the typical case of many large all-air systems with
recirculation. The return fan is located upstream of the
recirculation connection. There are two configurations:

1)Systems designed taking into account a possible operation
in free-cooling mode: sizing of exhaust and extract air ducts
is made on the maximum system air flow; dampers are
always conjugated and motorized.

2)Systems designed without operation in free-cooling mode:
sizing of outdoor and extract air ducts is carried out on the
outdoor air flow rate only. In older systems, dampers are
manually calibrated and non conjugated to each other. In
more recent systems, dampers may be motorized and
conjugated, to allow variation of outdoor air flow according
to actual occupancy, but they may have a manual lock to
prevent the complete closure of the recirculation by-pass.
This block must be removed, to carry out what is suggested
in intervention n. 2.

PRIMARY AIR SYSTEMS WITH ROOM OR ZONE UNITS
(SCHEME N.2)

This is the typical case of new VMC systems built according
ERP 2016 or ERP 2018 prescriptions.

Outdoor air flow rate depends only on the two fans present in
the heat recovery unit, A and B in the diagram.

The third fan, C, is used only for system operation and does
not contribute in increasing the external air flow rate.
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HOTELS - Rooms (for common use spaces see Restaurant)

WE CREATE IDEAS FOR SUSTAINABLE ENERGY

Mechanical Possible virus System impact on Changes in
L System Type What to do Cross Y 'mpa system
Ventilation T infection risk
contamination performance
Open windows as much as
NO Single room (A) possible when customers are NO none unchanged
not in the room
YES Single room (A+C) Increase outdoor air flow rate* NO REDUCTION unchanged
RESTAURANTS, BARS, SHOPS
- Possible virus : Changes in
Il/l/ec??rl!cal System Type What to do Cross Syisr;[feerzt:;nnp?i(;tkon system
entilation contamination performance
Single room (A) Open windows and_doors as NO bone 1
NO much as possible
Several rooms (B) | OPe" Windows and doors as YES INCREASE 1
much as possible
Single room (A+C) Increase Or‘:t‘;‘jor air flow NO REDUCTION unchanged
Several rooms (B+C) Increase outdoor air flow YES LIGHT INCREASE** unchanged
YES rate*
: : Increase outdoor air flow
Multi-zone All-Air rate and close recirculation NO REDUCTION unchanged
System (D) .
dumpers
1 system may malfunction because it is designed on the assumption that doors and windows remain closed
SUPERMARKETS
- Possible virus : Changes in
I:/I/GCP?TCal System Type What to do Cross Syisrffen;t:gnnp?ic;tkon system
entiiation contamination performance
. : Increase outdoor air flow _
YES Single-zone Al-AIr |+ and close recirculation NO: locale REDUCTION unchanged
System (E) unico

dumpers*

o
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WE CREATE IDEAS FOR SUSTAINABLE ENERGY

CINEMAS, THEATRES

- Possible virus : Changes in
I:A/ec?l'.slrl!cal System Type What to do Cross Syisr;t]?ergt:gnnpﬂztkon system
entiiation contamination performance
. : Increase outdoor air flow _
YES Single-zone AlFAIr |\ o and close recirculation NO: locale REDUCTION unchanged
System (E) . unico
dumpers
OFFICES
- Possible virus : Changes in
Il/l/ec?i'slrl!cal System Type What to do Cross Syisr;[feerzt:;nnp?i(;tkon system
entiiation contamination performance
Single room (A) Open windows and_doors as NO bone 1
NO mL_Jch as possible
Several rooms (B) | OPen Windows and doors as YES INCREASE 1
much as possible
Single room (A+C) Increase Or‘:t‘;‘jor air flow NO REDUCTION unchanged
Several rooms (B+C) Increase outdoor air flow YES LIGHT INCREASE** unchanged
YES rate*
: : Increase outdoor air flow
Mult-zone AlAIr— o and close recirculation NO REDUCTION 2
System (D) .
dumpers

1 system may malfunction because it is designed on the assumption that doors and windows remain closed
2 depend on system design

ErY Y
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b
Ro

A. H&C System without air mixing between individual rooms

There is no any ventilation system and therefore
outdoor air intake can occur only opening windows.

Terminals recirculate air only in the room where

they are located, so viruses cannot pass from one Room 1 Room 2
room to another. Terminals can be of any type and

placed anywhere_ N the room: radiators , radiant Terminal Terminal
systems, fan coils, air conditioners (even those

ducted, provided they are serving only one room).
NO CROSS-CONTAMINATION — NO VIRUS DILUTION

B. H&C System with air mixing between individual rooms due to RECIRCULATION

AHU servi |
serving several rooms SUPPW air ducts

There is no any ventilation system and therefore
outdoor air intake can occur only opening windows.

A single AHU supplies air to all individual rooms Room 1 Room 2
recirculating all extracted air.

With this type of system, it is possible that viruses
pass from one room to another if not absolute
filtering is made.

Extracted air ducts

1 CROSS-CONTAMINATION — NO VIRUS DILUTION
-
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C. Mechanical ventilation system

Ventilation Unit

Supply outdoor air is provided to each room , is Ventilation supply air ducts
extracted and expelled outdoor, so viruses cannot

Qutdoor airintake

pass from one room to another. But, mainly, e v
possible virus concentration in any room is reduced Exhaustair —
through dilution with provided outdoor air. Room 1 Room 2

A mechanical ventilation system can be added to
type A or type B H&C system, with different results.

Ventilation extract air ducts

NO CROSS-CONTAMINATION AND VIRUS DILUTION

D. All-Air HVAC System Only if recirculation dumpers are closed

Supply air ducts

A single AHU supplies air to all individual rooms as
mixing of outdoor and extract (recirculation) air.
With this type of system, it is possible that viruses

Qutdoor air intake

Recirculation dumper

pass from one room to another if not absolute Room 2
filtering is made on recirculation air or recirculation = haust i

IS completely avoided closing recirculation

dumpers.

If recirculation dumpers are closed cross- Extract air ducts

contamination is avoided and virus dilution is

achieved. POSSIBLE CROSS-CONTAMINATION IF RECIRCULATION

IS ALLOWED BUT VIRUS DILUTION

Associazione ltaliana Condizionamento dell’Aria Riscaldamento e Refrigerazione
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E. Single Zone All-Air HVAC System

AHU

Supply air ducts
Single zone All-Air Systems are used in large

commercial open spaces as supermarkets, outdoorairintake
cinemas and theatres.

Recirculation damper is always present, but such . . dumper
systems are generally designed to be able to Open space
supply only outdoor air. Therefore, in emergency
conditions it is ALWAYS necessary to CLOSE the
RECIRCULATION DAMPER, in order to dilute
eventually introduced viruses.

Exhaustair

Extract air ducts

Associazione ltaliana Condizionamento dell’Aria Riscaldamento e Refrigerazione
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AICARR Activity for COVID-19

10/04/2020 — 1" protocol for risk reduction of SARS-CoV2-19
diffusion in healthcare faclilities with the aid of air
conditioning and ventilation systems.
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C

WITH THE AID OF AIR CONDITIONING AND VENTILATION SYSTEMS

PREMISE

On March 18th AICARR has published on its web site the document «Protocol for risk reduction of SARS-CoV2-19 diffusion with the aid of existing air
conditioning and ventilation systems”. This new protocol is intended to complement the previous one for aspects relating to healthcare environments.

reduction of SARS-CoV2-19 with the aid of existings air

Please refer to the AICARR document: « Protocol for risk
conditioning and ventilation systems

No

Structure
to be converted

Healthcare facility?

Healthcare Risk Analysis
Request

Hospital
Directorate
No, Communication
to Hospital Directorate
of the activities that
will be carried out.

Risk Analysis
available?

Risk Analysis

Intensive care units No

into an infectious
wards?

between different spaces in order to avoid cross contamination);

Follow on Page 2

should be previously authorized by the Health Department.

Please note that pursuant to the Italian Presidential Decree of 14 January 1997, in intensive care units
supply air flows are only external air without recirculation with a minimum of 6 h'* air changes rate.
To achieve an effective virus charge dilution in the ambient air not only the outdoor air fraction in the
supply air must be maintained but it must be increased as much as compatible with the system
capacity.
It is recommended to check that the distance between the external air intake and the exhaust outlet is
not less than 10 m to avoid recirculation.
Relationships with healthcare facility managers are essential to establish with them:
- designed spaces suitability, minimum standards to be achieved, every exceptions to current
regulations and legislation, compatibility between required intervention work time and emergency

is needed?

needs, level of functional reliability of devices/supplies to ensur € patients lives.

n° of wards served

n>1

n° of wards served

Starting from the basic principle that in the hospitalization of highly infectious patients the actions to be taken are:
= segregation both in terms of architectural layouts (for example air-lock) and in terms of systems (actions to maintain adequate pressure differences

= airborne virus concentration dilution through high air changes rates, especially for intensive care units;

outdoor environment contamination control through absolute filtration of the exhaust air.

SUGGESTED INTERVENTIONS
G SPACES DEPRESSURIZATION

EXHAUST AIR MANAGEMENT
INDOOR AIR RECIRCULATION
INTENSIVE CARE UNIT
TERMINALS CLEANING

ABSOLUTE FILTERS REPLACEMENT

HEAT RECOVERY UNITS
DEACTIVATION OR BY-PASS

by the system?

Air-and-Water Air-and-Water
. No SYSE )
All-Air Systems? All-Air Systems? _> All-Air Systems?
If 6 h't (ACH) required If 6 h"* (ACH) required
by law is not by law is not
achived, discuss it achived, discuss it

with Hospital with Hospital

Directorate l Directorate

Suggested
intervention:

by the system?

A

Air-and-Water
System

All-Air Systems?

A

Local
Terminals

Suggested
Interventions:

Suggested
intervention:

Primary Air

Suggested
Interventions:

Local

I
Gima@ (e )

|
o

System

Air-and-Water

I

A

This document is addressed to HVAC technicians and Healthcare Departments to provide indications on how to operate on existing systems or how to
design and operate new systems when adapting existing spaces to healthcare facilities .

@)

Local
erminal

)

|
o
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More Zones (for instance a Hotel, ...)

> Al 2
Follow from Page 1 All-Air Systems

Yes

Yes

Healthcare Risk Analysis
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Hospital
Directorate
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No, Communication
to Hospital Directorate
of the activities that
will be carried out.

n° Zones served by
the system?

Risk Analysis
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Only one zone (for instance, an exhibition hall,..
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Compatible with

- . No
inserting room

All-Air Systems?
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Interventions:

No _| Air-and-Water
System
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v
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No Air-and-Water
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WITH THE AID OF AIR CONDITIONING AND VENTILATION SYSTEMS

LEGENDA

INTERVENTIONS THAT REQUIRE ACTIONS ON CONTROL
SYSTEMS

INTERVENTIONS THAT REQUIRE MAINTENANCE STAFF
ACTIONS

PLANT OR ARCHITECTURAL MODIFICATIONS

SUGGEESTED INTERVENTIONS DESCRIPTION

)

G SPACES DEPRESSURIZATION

To transform existing ordinary hospital stays into infectives hospital stays, first of
all it is necessary to increase the extract air to maintain these rooms in depression
compared to other departments and or spaces for non-infected, it is therefore
recommended to:

do not decrease the supply air flow but rather force the supply fan to
provide the maximum possible flow by feeding its motor through inverter
in order to increase its round speed remaining below its maximum
allowed absorbed power;

feed exhaust air fan motor through inverter in order to increase its round
speed as much as possible below its maximum allowed absorbed power
(scheme 1) and insert an absolute filter on the exhaust outlet, after
checking the available head; despite noise increase, in these situations it
is possible to increase the air speed in return ducts even up to 15 m/s;

if applying a) and b) an effective depression, verified by smoke test, is

not achieved, examine the possibility of replacing the existing exhaust
air fan with a new appliance of adequate power and head (scheme 2) ;
despite noise increase, in these situations it is possible to increase the
air speed in return ducts even up to 15 m/s;

if still insufficient, it is necessary to install an autonomous extraction
system (see schemes 3a and 3b) with fan and absolute filter block
located in the corridor outside the healthcare unit. In the first case (3a) it
is possible to keep the corridor in overpressure with a limited risk of
cross-contamination, in the second case (3b) there is risk of
uncontrollable infiltrations.
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SCHEME N.1 —Insertion of inverter on exhaust air fan motor and of HEPA filter It should be remembered that isolation of infected spaces respect to other healthcare spaces is an essential
provision and the principles expressed above must be applied according to the intended use and the existing
systems typology; specifically:

EHAHEAD |  INVERTER
1 O A. In the presence of local terminals with primary air system, space transformation into intensive care unit is
strongly discouraged; indeed:

®  The supply air flow rate (usually about 2 h-1):

- istoo low, compared to a recommended flow rate of 10-12 h-* and a regulatory minimum of 6 h;
- cannot be diminished to create depression;
- compatibly with the existing situation, it should be forced to the maximum.
®  The extract air sometimes:
- is allowed to flow out naturally due to the overpressure in the rooms;

P 4

HEPA

\
up to 15 mis

ODA HEAD

SUPPLY  RETURN - occurs from the dedicated toilet, if any, with extraction fan (fixed at 6 h-, or intermittent with 12 h-?),
] ] ] o however not adaptable to new requirements;
SCHEME N.2 —New block with HEPA filter and exhaust air fan with inverter - occurs from the corridor and should be decreased as much as possible to keep it in overpressure in
> 10 m from OA respect of hospital stays.
EHA HEAD  EXISTING EXHAUST EHA&HEAD
SIEANSTORRED NEW EXHAUST AIR FAN In conclusion, major renovations would be needed.

—/ ’7/ ¥ @ In the event that the emergency forces this type of use, it is necessary to introduce an autonomous air extraction

— 2 system as described in (2) that maintains the healthcare unit in a strong depression by recovering air from other

@ 8 rooms, excluding the toilet, and agreeing with the Hospital Directorate the non-compliance with the minimum

£ ventilation level required by law.
ODA HEAD
B. In the presence of a All-Air system, space transformation into intensive care for infected patients is subject to:
SUPPLY  RETURN = compliance verification with the project data agreed with the responsible Hospital Directorate;
SCHEME N.3a - Internal extraction fan in the department corridor = enhancement of the supply air flow rates in the intensive care area both by acting on fan motor as described
at point (1), and by recalibrating the supply ducts network in favour of the intensive care area;
- < = enhancement of air extraction and expulsion.
@ - @ ?
EXISTING EXTRACTION
150 m*h 150 m*h 150 m*m 150 m*h 150 m*m
E 5 E g 1 6 EXHAUST AIR MANAGEMENT ‘ ‘
e u e \J e \J Py \J Py w The expulsion of the exhausted air from hospital stays or infectious departments must be subjected to absolute
A A A e A filtration (filters H13 or H14):
© © © © ©
1 . 1 ! 1) If you can use the existing systems, check for air expulsion that:

‘? g | ‘5 3‘ . ! !5 g | ‘3 3‘ o | ‘3 ?‘ pomn [ * it is possible to install HEPA filter before exhaust air fan (with canister if available, in the alternative, if not
v: A A ! vi available, provide for replacing the filter with suitable PPE following the instructions of the RSPP), and to

maintain it according to the instructions of hygienist;
= a short circuit with the outdoor air intake must be avoided, thus try to have a minimum distance between the
exhaust outlet and the intake of 10 meters, placed upwind of exhaust outlet respect to predominant winds;
) = jt is possible to connect easy with the control system center, if not, install clogged filter luminous-acoustic
alarm as visible/audible as possible.

SCHEME N.3b — Extraction fan outside the department

EXISTING EXTRACTION

150 mm 150m’n 1som’in 1som’in 150w 2) If it is necessary to provide new independent auxiliary extraction duct:

f é é é f f 5 f E E = where applicable, the recommendations/provisions of the previous point apply;
Py \J o \_l o \_l Py U P KJ_ = create a new air intake duct from the rooms concerned, even inside them, providing it with : intake terminals
Awen
© © ©

Sac P PN P possibly positioned behind the head of the infectious bed (s); extraction air fan with absolute filtration (with
© © canister if available, in the alternative, if not available provide for the operation of replacing the filter with
150 m'h ‘
i

suitable PPE following the instructions of the RSPP) with soundproofed box, placed in inspectable position
and maintainable safely for both patients and heahlthcare operators;

if possible introduce a duct silencer.

150 m'm 150 m’m

‘; 150 m’m

-

150 m*m
;

-,
-
e
;e
-

=
b

Note to schemes 3a e 3b: to maintain a minimum depression, an extraction flow rate of about 150 m¢/h is
recommended for invectives hospital stay of about 25 m2.
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Since the virus can survive in air for several hours, it is necessary to prevent possible contamination of indoor air
by eliminating air recirculation, when it exists and in case of intervention on non-healthcare structures,
(recirculation in healthcare environments is prohibited due to risk of cross contamination independently of SARS-
CoV2- 19).

Local terminals - such as split units, fan coils and VRF systems for heating and cooling - only recirculate air of
space used as healthcare facility and represent a low risk of spreading the virus, in nearby wards, especially if
they are subjected to continuous and accurate cleaning and sanitizing. However, their presence is not compatible
with infectious intensive care unit stays.

In hospitals, indoor air recirculation is allowed only in the operating theatres; in case of interventions on SARS-
CoV2-19 patients, it is recommended not to modify HVAC systems but it is sufficient to have post-intervention
decontamination period lasting to be defined with Hospital Directorate.

INTENSIVE CARE UNIT ‘ ‘

When setting up temporary intensive care units within large already air-conditioned existing structures, such as
exhibition centres, gyms, warehouses, etc. (scheme 4), it is suggested to take into account thermal load for the
new built environments of about 60 W/m?2, so identified:

= Reference area for intensive care unit bed: 15 m?/bed;

= Equipment: 600 — 800 W/bed about 50 W/m?;

= Lighting: 5 W/m?;

= People: 5 W/m?;

= Minimum outdoor air flow = 10/12 h-* with a minimum of 6 h-* as required by Italian decree DPR 14/01/1997;
= Supply air temperature = 18 °C;

= Relative humidity between 40 e 60 % as required by Italian decree DPR 14/01/1997.

SCHEME N.4 - COVID-19 intensive care unit layout

e PN s

1 |
—_— —_—

COVID -19 ehA ODA
) Q=12 h HEAD  HEAD
@O E

() |== gt

HEFA

wen | '||'—® @ +_®_

|=..V\.

|_0e=1.2+1,30m "‘J LL\ 311\ A an A

EXISTING AHU

(*) Calibration dumper or variable flow fan (EC motor).
(**) Direct expansion post cooling coil.

WITH THE AID OF AIR CONDITIONING AND VENTILATION SYSTEMS

a TERMINALS CLEANING ‘

Droplets and an important fraction of the aerosol precipitates on horizontal surfaces and therefore it is necessary
to clean and sanitize them with adequate equipment at least once a day.

For correct cleaning of system terminals (radiators, fan coils, vents, etc. ...) only qualified personnel, equipped with
suitable Personal Protective Equipment (PPE) and following well-defined procedures, must be used.

Any intervention carried out incorrectly and/or without using PPE would result in not reduction but in risk increase.

Equipment: vacuum cleaner with HEPA micro filter (filter capable of retaining 99.9% of micro particles) and
telescopic rod, cloth and color-coded bucket.

Products: multipurpose detergent for surfaces cleaning .

Operating technique:

= Clean the surfaces with a vacuum cleaner with telescopic rod.

=  Wash with cloth soaked in detergent solution.
= Leavetodry.

ABSOLUTE FILTERS REPLACEMENT ‘

Absolute filters must be inserted in workmanlike manner to avoid leaking contaminated air; thus, penetration test
must be carried out on terminals of air conditioning system to check the filtration efficiency, including the correct
sealing of the filters and the correct sealing of their frame to channels and vents to avoid bypass of unfiltered air
through leaks.

If possible, use suitable canisters for the absolute filters (safety filter holder containers or alternatively use of
suitable PPE when removing them) that guarantee maximum containment, protection of the environment and of
maintenance operators, which watertight seal is certified in class 3 according to ISO 10648-2 at +/- 6000 Pa.

HEAT RECOVERY UNITS DEACTIVATION OR BY-PASS ‘

Rotary heat exchangers must always be stopped, to avoid a possible, however improbable and remote,
contamination of outdoor air with exhaust air. Upon restarting, wheels must first be sanitized.

For the same reason, any other type of membrane based enthalpy heat exchangers must be by-passed.

In case of cross flow heat exchangers, instead evaluate opening of by-pass damper in order to increase the
outdoor air flow. If there is a calibration damper on the outdoor air by-pass line giving the same pressure drops of
the heat exchanger, the damper must be opened as much as possible, always compatibly with the fan motor
electrical absorption.

PROBLEMS RELATED TO ACTIVITIES OF OPERATORS IN CHARGE OF PLANTS MANAGEMENT AND MAINTENANCE

In any modification/enhancement of HVAC systems serving COVID-19 departments or in any case areas where patients
affected by COVID-19 are treated, operators must be specifically trained on the risks and, in particular, operations must be
implemented considering every possible precaution that protects their health, such as:

= surface disinfection prior to all operations, taking care to follow instructions for products used;

= adoption of all PPE suitable for required operations with control of this use by foremen of cleaning companies;

= correct transfer and safety isolation of all removed parts, taking into due consideration virus survival time on their surfaces;

= posting, where necessary for risk prompt identification, of signs identifying plant parts subject to potential SARS-CoV2-19
infection (for example, identification of ducts and expulsion grids of the AHUs serving the COVID-19 areas);

= recording (date, operation carried out, etc.) of maintenance operations and/or plants upgrading/modification, for example
to allow interpretation of any statistical evidence or identification of any anomalies.

= check at least 2 times a day medical oxygen production and distribution plant functioning and correct feeding to
departments of as well as, even several times a day, its distribution manifolds to check the absence of lamination
phenomena due to the high demand of the oxygen itself with consequent freezing and interruption of the service; this
malfunction is in fact potentially lethal, especially for patients affected by SARS-Cov2-19.
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People-centric approach:
create lasting habits for threat mitigation

Motivating end-users behavioral change
(energy use, indoor environment, health and lifestyle)
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Let’'s change perception from
‘Buildings consume energy’.. i
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Let’'s change perception from
‘Buildings consume energy’.. I

...to the fact that
‘People use energy.’

MOBISTYLE



Human building interaction

SPACES

MR UL

Ini itute for Innovation and Development
n.r University of Ljubljana

IEQ, COMFORT

DYNAMIC
BUILDINGS

USERS

PARAMETERS:

* Physical
* External
* Social

* Organical

COMFORT
DEFINITION

Building ecosystem is efficient if all the

components are mutually conscious.

@
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ENERGY
OPTIMIZATION

ENERGY
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THE OCCUPANTS
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Changed behavior — elevators use

MOBISTYLE aim is to persuade
people to change behavior
one step at the time.

 Open windows more;

e Take stairs more often.

‘ Elevator X kitchen FKKT
Change of + 4
== moves per day

B in%

MR UL

|n51t for Innvation and Development
of University of Ljubljana

panoramic

-7,4 -13,2 -10,1 -14,6

FRI
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Changed behavior — window opening

More window opening
(not necessary better IEQ)

pogvoSaos R
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stitute for Innovation and Development
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Window Opening Count. Room: K1N0623
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Changed behavior -> big VS thick data

,LED red often, | don’t trust it... ,,
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Changed behavior -> big VS thick data

,LED red often, | don’t trust it... ,,
Gown used in lab...

IIRI UL
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MOBISTYLE people centered development

=

»

TESTING
INTERPRETATION HOW.WI|| we improve

solutions to serve
What and how will be people?

created to serve the A

user needs? !

ANALYSIS

What do people want?

IDENTIFICATION

RECOMMENDATIONS
........... FOR DEVELOPERS
L5 4 r-.;*_
& : o
|[dentification and analysis methods: Testing and interpretation methods:
.l Rl U L Interviews, focus groups, participant observation... Prototypes, scenarios, focus groups...

Inslu for Innovation and Development M O B I S _I_ Y L E
of University of Ljubljana




For more information on the developed
MOBISTYLE Approach & Methodology...

> Look at the MOBISTYLE deliverables on
the website: LINK

» Summary presentation of the work
developed within the first 24 months:
LINK

» Watch our previous BUILD-UP Webinar
where the methodology behind the
MOBISTYLE ICT tools is presented: LINK

Institute for Innovation and Development
of University of Ljubljana
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https://www.mobistyle-project.eu/en/mobistyle/dissemination/public-deliverables
https://www.mobistyle-project.eu/en/mobistyle/dissemination/PublishingImages/public-deliverables/MOBISTYLE presentation.pdf
https://www.youtube.com/watch?v=ArwRxM4_PYg&feature=youtu.be
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Methodologies

--_--_""--_ : \ 3 -
e
= Sensorized entities @ o | .

(Algorithms, models)

G,
# 8 QR foom 4 @
AN
‘ . poil R ®
‘ '-3-7 R00m§_::\1,b_.r:_u,5,“|_
By Thee T
B

Wearables

DASHBOARD L fe= —

Digital authentication MOBISTYLE

Energy, IEQ sensors Expert Tool

R UL
Il

Institute for Innovation and Development M O B I S T Y L E
of University of Ljubljana




MOBISTYLE Game D

Mobile application:

e Used in homes.
e Uses “nudges”, complemented by “tips”.
e Using data from energy-IEQ sensors.

* Triggers missions & detects their completion.

< Achievements

MOST RECENT Fat

O CO2 Free!

MY MEDALS A

MY GOALS A

Green Energy Level

Problem Free Home

- Game developer:

HIGHSKILL

HIGHLY PERSONALIZED LEARNING EXPERIENCES

Amazing Year!

9200 MOBISTYLE

PROFy ¢



MOBISTYLE Dashboard D E (© Reception

Desktop and Mobile application:

e Used in university & hotel demonstration cases.

* Aimed to both consumers & company managers.
— See the MOBISTYLE Dashboard video: LINK
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https://www.youtube.com/watch?v=jwieVTpdKFY

MOBISTYLE Office App D

Desktop application:

* Aimed for employees & company managers.

e Used primarily to encourage dynamic indoor conditions
- See the MOBISTYLE Office App video: LINK

- Office App responsible:

MOBISTYLE


https://www.youtube.com/watch?v=gpaE8raRUek&feature=youtu.be

MOBISTYLE Expert tool D

Desktop application: e

160 (0158C002F0024TT Fiug Oven £l # n

* Primarily for building managers and experts.
e Allowing:
* Data management;
e KPI calculation;
* Interoperability.
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- Expert tool developer:
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~ Hero at Home — example of people friendly communication

How to stay energy-efficient, healthy and
productive in times of lockdown LINK

#HeroAtHome is the new social campaign launched
by MOBISTYLE, Utilitee, TripleA and eTEACHER

, @Hero atHome

I @' @Hero At Home

IHRM o U!—l @ MOBISTYLE @UTILIT[ E Triple N -reno g =

Empowering Emergy Education
U estyofLJ bljana



https://www.mobistyle-project.eu/en/mobistyle/news
https://www.mobistyle-project.eu/en/mobistyle
https://www.utilitee.eu/
https://triplea-reno.eu/
https://triplea-reno.eu/
http://www.eteacher-project.eu/
https://twitter.com/Hero_atHome
https://www.instagram.com/hero_at_home/

Conclusions — take away

* In the past (Before Corona - BC) it was difficult to change habits.
* In MOBISTYLE we used health as a trigger to change building use.

* Now it is similar time as when opening a newly constructed building:
new habits (human-building interaction) will be formed.

 If nudged/ communicated well, it can bring lower energy use and
improved IEQ/productivity while health will really become new wealth.

* We can choose to make new habits in respect to much greater threat
than Covid19 — climate change or we wait for government decrees,

but at that time it will be to late.

MRl UL
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Indoor .
environment

MOoBISTYLE [BES

Thank you for your attention.

Contact us:

Jure Vetrsek, jure.vetrsek@iri.uni-lj.si

~~
Ana Tisov, a.tisov@huygen.net

www.mobistyle-project.eu

@MOBISTYLE _EU
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Submit your question!
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