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Q ZONAIR3D | COMPUTATIONAL FLUID DYNAMICS STUDIES

AIR FLOW SIMULATION INSIDE BUBBLE | PURE AR

Analisis por CFD de la velocidad del aire en el interior de BUBBLE | PURE AIR.

UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH
Laboratori del Centre de Medi Ambient
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Q ZONAIR3D | OZONEFREE CERTIFICATE

Ozone O;(ug/m3)

PURE AIR
OFF ON

20,00

18,00 A

16,00

14,00 o

12,00

10,00

8,00

Ozone (pg/m?)

6,00

4,00

2,00

0,00

0 100 200 300 400 500 600 700

FRE

Controls Number

RESULTS BY INTERNATIONALLY RECOGNIZED ENVIRONMENT CENTER LABORATORY OF THE EUROPEAN UPC UNIVERSITY

UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH
Laboratori del Centre de Medi Ambient

PURE AR, JUST BREATHE



Q ZONAIR3D | VOLATILE ORGANIC COMPOUNDS REDUCTION
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Q ZONAIR3D | INTERNATIONAL CERTIFIED FILTER

INTERNATIONAL HEPA CERTIFICATE
EN 1822 - 4 STANDARDS

0,0001 0,001 0,01 01 1 10 100 1000
“ © Pollen
g ' MoldSpores
£
£
8 * House Dust Mite Allergens
5
o © Bacteria
b © Cat Allergens
®
9 I
o Viruses
(>3]
: Heawy Dust
= .~ SettingDust
8
=
g Cement Dust
£ Fly Ash )
g Oil Smoke
; Smog |
ﬂé Tobacco Smoke |
E Soot
0,0001 0,001 0,01 01 1 10 100 1000

FILTRATION OF PARTICULATE MATTER MEASURING UP TO 0.3 pm

FIGURE 1: SIZE OF PARTICULATE CARRIED BY THE AIR

v DUST

VvV ALLERGENS
v POLLEN

v MITES

v BACTERIA

Certificado de ensayo conforme la norma EN 1822-4
Test report according to EN 1822-4
Rapport de test salon EN1822-4

Datos dei filtro / Filter data / Filtre techniques

. is'3 8 araducckan Numaa da fillm e ardan Trachs dertast | Tre! raalizadsr
Procuction i 2r na, ne oale oi tes
Numéio de sreduction Numdéro da filthe INurtérg e ordar Mage du et Jickeniifiant cha teal
112402-421-2041 | -~ AVGVPP121206H14 2138 24/02/2011 AA
{oimrnslonas Sal filiro (Ax H x P Caugai nominal i da dn GArpa Elamfﬁv
F far dimenalane (W x |« B} Nomingl few rate inteial ilier clasa
[Dlenemision g filira (I = L P} Dbt S'sir nomina! bistal pressise diop |C|llu| da Miration
Paria de ehargs Intils
305x305x150mm 400m3/h ZT0Pa HEPA H14
Teimn afcacie iegenl ienima sicatia locar 3
‘:\‘nmm Integrat ofislancy i kooe) aMdangy
mirmim aicac!# Intégrale i i efficac!th Jocale
98,99500% '99,97500% - 0,20pm
Condiciones del test | Test conditions |/ Conditions de test
(Caudal 1ast Aarcma| el teet & mansinn de k05 pacloulns {Concantiacisn totel [T Hi relntive
Tl Naw rate ITeat aernsal Parikie iz —&:um Tamperatura |'1:.n. Humidity
Dzl dn tagt |2 denman da vast {Tedlle da portioule neaniration Tampdrature (Humidibé ral.
epkrstion amsei
40Bm3fh “TDEHS "0,20um___B,25EF3fcm 19.3°C | 31,3%..
Resuldatos del test / Test results / Résuliats de test
[Fiee=n neoprat [Walor minime da efizeeis |Caraida de earga [Cimsificacin =egon el razwitaco cei tast
InLegrnl oficensy [Miremuny officiercy Prasgue drop [Clesedioaifen tc teat resut
vz Imgreln deificacia hirimum valaur o efficeciié Parie &b chama |Cressifeation sala réeuhal de fost
99.99843% 99,99566% 265Pa HEPA H14
e o8 [Ugns deteclasas Toat da fugas oagln EN 18224
umber of lanks dolaciod Leaonge tas! lo EN 1822-4
ot da fudes dioctées [Test di fuile #eion EN 18224
[ |aceptado | passed  accepté { OK

PURE AIR, JUST BREATHE




ZONAIR3D ISO 6 CERTIFICATE WRTIFIgg,

Q ZONAIRZD Unidad: ZONAIR 3D
Cédigo: E_19.236_Inf Sistema: HVAC ¢ /S”
F

)
Brpcate
3.2.2 Contaje de particulas

= Procedimiento:

CLEAN ROOM INTERNATIONAL CERTIFICATE Se utilizard la Norma UNE EN ISO 14644-1 como norma técnica y para definir los

resultados obtenidos en cuanto a Criterios de aceptacion.
Los puntos de muestreo vienen definidos en la Tabla A.1 de dicha norma.
: 3
PARTICLE COUNTING (part'des /m ) Se efectuard 1 lectura por punto (el volumen de muestreo de 1m? por punto).
Los resultados se darédn en particulas/ m°.
Result
(particles /m?) Tablas de limites:

Veredict

0 5 5 O m Internacional: Norma UNE EN ISO 14644-1:2015 - Clasificacion ambiental segin el nimero de
) P m ) |'| particulas en el aire
Val dximo de I i6n de partic ar /m? de aire) igual !
CLASIES:)N " de [Not:' ;: tienen en’ N ini 70; dos i de panl’c':'ula: :s;:{:lgg:d:sne’:yl:;z‘MPJ
3,520 20
de 0,5 um de @ de 1,0 um de @ de 5 ym de @
Accordant SRGHT S ——
SO 5 1S0 2 4 =
1S0 3 35
IS0 4 352 83 =
1s0 5 3.520 832 Factor ( ISO M (20;25 um ))
ISO 6 35.200 8.320 293
‘ () ° 1507 352.000 83.200 2.930
1so8 3.520.000 832.000 29.300
1s0 9 35.200.000 8.320.000 293.000
PM10 PM5S.0 PM2.5 PMO.3

= Criterio de aceptacion:
La concentracién de particulas es la correspondiente a la clasificacion especificada

(IS0 5).

Tabla 2. - Sistema HVAC - ZONAIR 3D

Contaje de particulas (Cumplimiento de especificaciones)
C.A.

Anexo Referencia Tedrico Concentracion maxima de Obtenido Veredicto
particulas/m? por punto

0,5 pm 3.520
1 ZONAIR 3D 1S0 5 ISO5 CONFORME
5,0 pm 20

C.A.: Criterio de aceptacion
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Q ZONAIRSD | INTERNATIONAL CERTIFICATE BY SPANISH GOVERNMENT
Spanish National Research Council (CSIC)

MIMISTERIO q
o EcONGHA R#CSIC
ANCS  comessmuroson ot Fretamascases

Y COMPETITIVIDAD Cemincan

To whom it may concern:

Under ZOMAIR3D's request, and its General Manager, Mr Xavier Trillo Roca, we hereby confirm the
collaboration of our institution with the company ZonairaD (TRILANZ, 51) and offer our availability to
collaborate with the Chinese insfitutions in the application of Zonair3d's air purification technology.

ZOMAIR3D iz a Spanish company, aimed at the research and production of indoor air purification
systems.

ZOMAIR3D's leading systems are applied in the architecture field for any public and private facilities
and, among others, for commercial, industrial and food applications. They are mainly aimed at their
users' health.

Cur Institution, the Institute of Environmental Assessment and Water Research, IDAEA, from the
Mational Research Council CSIC, collaborates with Zonair3d in the research of air purification systems
which help improve the existing air quality taking the International guidelines as starting point and
using the before mentioned technology developed by Zonair3d.

This collaboration is based on a series of actions, among which a project led by IDAEA-CSIC, in which
by reducing pollutants by means of the installation of Pure Air Control by Zonair3D and performing
measurements at several schools, we are assessing the environmental impact on children in the city
of Barcelona.

In witness where of and for all pertinent purposes | issue and sign this document.

Barcelona, Spain, 167 June 2016

Wours sincerely,

FHavier Querol

Institute of Environmental Assessment and Water Research (IDMEA)
Consejo Superior de Investigaciones Cientificas (CSIC)

C! Jordi Gircna 18-26

080234 Barcelona, Spain

00 34 93 4006149 tel

00 34 93 2045904 fax

xavier.querol@idasa.csic.es

Researcher ID : E-2800-2014

Profile URL :  hitpfwww.researcherid.com/nd/E-2800-2014
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| INTERNATIONAL CERTIFICATE BY THE MINISTRY OF DEFENCE

OF THE SPANISH GOVERNMENT

=
1 % \ 7
MINISTRY OF DEFENCE : DEPARTMENT INSTITUTE FOR PREVENTIVE
MEDICINE
SUB-SECRETARIAT OF DEFENCE “Capitan Médico Ramén y Cajal”
GENERAL INSPECTORATE OF HEALTH ENVIRONMENTAL AND NBC HEALTH SERVICE

REPORT ON THE PRESENTATION OF THE BUBBLE | PURE AIR SYSTEM
BY ZONAIR3D

On 13 October, a presentation was given at the Instituto de Medicina Preventiva
de la Defensa [Department of Defence Institute for Preventive Medicine] on the
BUBBLE | PURE AIR system by representatives from the company that
manufactures the product, ZONAIR3D. The product in question is a mobile
space made from PVC (medically treated and phthalate-free) in the shape of a
bubble. The filtering system (pre-filter and absolute HEPA filter), architecture,
positive pressure and air input flow control, enables people inside the bubble to
breathe 99.995% pure air — free from contaminating particles and viral,
bacteriological and allergenic agents.

The HEPA filter was originally developed for the Atomic Energy Commission
during the Second World War and the name stands for High-Efficiency
Particulate Air. This type of filter is made from tiny glass fibres that are matted
together to form a highly dense membrane. This creates a high-density filter
that is capable of trapping tiny particles.

Once the contaminating particles have passed through the filter, they are
blocked from returning to the air by the filter's highly absorbent pores.

The size of the particles trapped by the air purifier are measured in microns.
One micron is 1/1000 of a millimetre. Particles that measure 10 microns or less
are invisible to the naked eye.

The size of objects:

100 microns: the diameter of a human hair

25 microns: waste or other particles

10 microns: thick dust, plant spores and pollen

5-10 microns: flakes of skin, mould, pollen, normal dust, flakes of skin from pet
animals

1-5 microns: fine atmospheric dust, dust mite waste

0.3 to 1 micron: tobacco smoke, metallic gases

The traditional HEPA classification scale consists of various HEPA filter
quality levels on a scale from 10 to 14. Level 10 filters provide 99%
filtration and trap particles measuring up to 2 microns or more from the air
that passes through the filter. Filters that provide up to 99.97% filtration
and trap particles that measure only 0.3 microns from the air that passes
through the filter are level 14 filters. Such filters are used for laboratory
clean rooms and are referred to as absolute filters. It should be pointed out
that bacteria have an average size of 0.5 to 5 microns (and would therefore
be removed from the air by the filter) and viruses measure between 10 and
300 nanometres (millionths of a millimetre), i.e. 100 times smaller than
bacteria and not removed from the air by these filters.

Most germs, and viruses in particular, are carried on particles of a larger
size (flakes of skin, dust, fabric particles, breath droplets, etc.), which are
much larger.

The HEPA filter fitted to the BUBBLE | PURE AIR system is a level 14 filter
and is therefore considered to be an absolute filter.

These filters are currently classified as follows in Europe, according to most
penetrating particle size:

HEPA/ULPA Filter Classification (EN 1822 standards)

HEPA Filter Group Global MPPS % of MPPS eliminated
H10 up to 85 %

H11 “ 95%

H12 “ 995%

H13 between 99.95 - 99.75%
H14 between 99.995 - 99.975%

MPPS: Most Penetrating Particle Size.

According to this standard, the HEPA filter fitted to the BUBBLE | PURE AIR
system can also be considered as an absolute filter given that it achieves a
global 99.995 % of MPPS eliminated.

The certificate from the Environment Centre Department of the Polytechnic
University of Catalonia reads as follows:

La calidad del aire en el interior es alta: IDA 1 (norma UNE-EN 13779). Los
incrementos en la concentracion de dioxido de carbono (CO2) no superan !os
350 ppmv sobre el contenido del aire exterior. El incremento maximo obtenido
con una persona en el interior y la posicién del regulador al minimo son del
orden de 140 ppmv.



| INTERNATIONAL CERTIFICATE BY THE MINISTRY OF DEFENCE

OF THE SPANISH GOVERNMENT

The interior air quality is high: IDA 1 (UNE-EN 13779 standard). Increases to the
carbon dioxide concentration (CO2) do not exceed 350 ppmv above the content of the
exterior air. The maximum increase obtained with someone inside and the regulator
set to minimum is approximately 140 ppmv.

In light of the above, it can be said that the type of filter fitted to the system
provides air that is more than 99.996% particle-free and similar to that of a
“White Room”. Furthermore, the positive pressure generated inside the system
means that the outside air and the particles contained therein cannot enter the
bubble.

The filter does not contain active carbon and cannot therefore be used in an
NBC environment.

In principle, the structure is not made to withstand corrosive chemical agents,
such as Yperite. This extreme could be assessed at the materials laboratory of
the Instituto Tecnoldgico de la Marafiosa [Marafiosa Technology Institute]. The
interior air quality could be checked by carrying out studies on the level of
particles, CO2, CO and microbiology.

CONCLUSIONS:

It could be suitable for surgical healthcare facilities (such as ROLE 2
installations) by installing it inside the tent-type surgery module, which has no
pressurisation or specific air filtering system. It would eliminate dust, germs and
insects from the operating area in dusty field environments.

This extreme should be assessed in terms of size and functionality for surgical
services. Personnel, equipment, gases and lighting requirements generate
certain space requirements that could be greater than the model currently
available is able to meet. In any case, the manufacturing company can also
produce the BUBBLE | PURE AIR system to any size measurements required.
It is also possible to manufacture the system with an intermediary chamber that
enables the entry and exit of personnel without modifying the positive pressure.

The system also shows itself to be suitable for creating a clean room for the
treatment of burns and immunodepressed patients (for example, in the case of
radiation injuries). It would also help reduce the chances of infection during the
application or replacement of treatments and bandages.

It could also be useful for treating patients with asthmatiform respiratory
pathology. Such cases are frequent in such environments as Afghanistan,
which are rich in breathable particles. Besides the corresponding medical

treatment, isolation from allergens could avoid the need for a MEDEVAC in
serious cases.

It is possible to carry out a study on and place a custom order for fitting the
system with an NBC filter containing active carbon and using a non-corrodible
material for use as a COLPRO shelter or group NBC shelter.
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