GUIDE TO THE PORTFOLIO
OF AIR CONDITIONING UNITS

MANDIK’




MANDIK




ABOUT MANDIK, a.s.

MANDIK, a. s. is a Czech family company, established in 1990. Today, it’s one of the
most important manufacturers of HVAC and fire-fighting components as well as
air conditioning units and industrial heating systems.

Its success on the European market is based in
particular on top quality, flexibility and services
related to the support of supplied products.

The actual technical proficiency of the compa-
ny is highlighted by provision of products to
various European cities, tunnels and nuclear
power plants.

Our company complies with the Quality Man-
agement regulations according to ISO 9001,
KTA 1401, and 10CFR APP10, and is a member
of the German RLT and EUROVENT associations
of air conditioning manufacturers.

The company has all the necessary certification
according to European standards and is the
holder of Eurovent and the RLT-TUV-01 certifi-
cation for energy efficiency determination as
well as of the TUV SUD Industrie Service GmbH
certification according to EN 1886.

From a territorial point of view, besides the
domestic market, MANDIK, a. s. also covers 30
other countries worldwide where our products
are supplied in cooperation with our foreign
partners. The share of exports is getting close
to 75% of all our products.

The registered seat of the company is in Hos-
tomice, in the district of Beroun, while the area
of administrative, manufacturing and storage
premises exceeds 9,000 m?,

This company has over 200 employees in sales,
administration, manufacturing and servicing.

During daily activities, an emphasis is placed on
environmental protection and occupational safe-
ty. The meeting of strict EU standards in these ar-
eas is a common rule for our company, required
by the management without any compromise. In
terms of helping to protect the environment, our
company operates its own renewable sources of
energy and uses energy efficient appliances.

Our goal is to achieve maximum satisfaction for
our customers and last but not at least, to cre-
ate a high-quality environment for the compa-
ny employees.

We always strive to meet the demands and re-
quirements of our customers in full. Each struc-
ture has its specific requirements, therefore we
employ experts who always try to find the best
and the most economical solution.

Mandik a.s. own sophisticated designing soft-
ware, prepared for both internal needs as well
as for our customers, who are companies fo-
cused on designing and execution. Our soft-
ware provides detailed and sophisticated tech-
nical and pricing offers.

In the event of any trouble at construction, our
servicing department is there for you, always
endeavouring to find the right solution for any
problem or uncertainty related to our products.
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OUR SCOPE

Air conditioning units
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System of measurements and control
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EUROVENT
CERTIFIED
PERFORMANCE

AHU N° 17.04.016
Range AHU MANDIK

www. eurovent-certification.com
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L Jednotka

Pivod Odved
Priifezova rychlost 15 35 m/s
Uédinnost rekuperace Ne dle CSN EN13053 750 %
Celkovy piikon ventilator Bag8| 1w
PAir-side 6578 W
fs-Pref 0930
EUROVENT t/da energetické déinnosti A

Zpét Zobrazit vjpotet

Technicka specrrkace

Pozica 01 - Centifikoviino Eurovent

Projektant
Jmding projektanta
Tolaton

Zakladni data
Virabek Vzduchotechnickd m Raca
Rozméry zafizeni (Do) 5079 x 1450 x 3020  Vielkost Mig
mr.mary (DxSav) 5489 x 1600 x 3020  Thowdika panels 50
kg 1603 Obgemava hmotnos! (zolace [
L]

pozink Povrchovi Gprava vnitfnd pozink
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pozink

Ziklacn| konstrukEni provedend shadné s MODEL BOX M2-M18 EUROVENT energetickd klasifikace
EUROVENT Diploma Nr. AT04016
Viechny Gdaje jsou vztakeny na standardni podminky hustoty vaduchu 1.2 kg/m3
Pledpokiddany rozsah pracovnich teplot -30°C ad +40°C
:ro dimenzovani ventiltord je pouita suchd tlakovi zirita na chiadigich
Pristok vaduchu mih
Externi Sakovh zirata Pa
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i ndrhova teplcta U
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Pfivodni East Prifezova rychiost

Blok A
Koncovi stina Priiok vaduchu mh 10000 Tiakovh ziréta
Klapka, tsnosini thida 2 EN1751:2003 wndii 11 Nm Ukondeni Hurmici via2ka, pfinuba 30 mm
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EUROVENT CERTIFICATION

EUROVENT Certita Certification is a French organisation, certifying
parameters of air conditioning and cooling equipment according to
EU and international standards.

Auditor: Eurovent
Laboratories: model box — TUV-SUD Mnichov
Real unit - TUV -NORD Essen
Conditions for the certification to be granted as follows:
B becoming a member of the Eurovent organisation
B perform laboratory measurements for the properties of model box coating according to EN1886
B perform laboratory measurements for performance parameters of a real unit as well as of select-
ed properties of coating according to EN1886
B successfully complete audit of a selective program and its calculations
B successfully complete the audit of manufacturing procedures and quality policy

The result of a successful certification is the following:

m TUV-SUD certification issued according to the EN 1886 standard for coating properties

B Eurovent certification issued for a selective program and a proposal for energy efficiency classes
for certified HVAC units’ series

auditor: Eurovent
laboratory: model box — TUV-SUD Munich, real unit - TUV -NORD Essen

The values measured during the testing of a real unit are compared with their technical specification
in detail, created in a selective program. If any deviations are found at the compared values that are
beyond the tolerance, further steps follow including the re-design of a structural solution and a new
test, correction of the calculation, correction of solutions, etc. The process of a so-called recalculation
does not end until the output values of a technical specification in the selective program are corre-
sponding to the measured real state.

During the audit of a selective program, applied components will be checked further (fans, regenera-
tive air heater, heat exchangers, etc.) as well as the reliability of their calculation.

For each unit, designed with certified software, the energy class will be displayed according to the
table such unit belongs to. An energy label is then printed for the unit specification.

EUROVENT
SJCERTIFIED CERTIFIED
PERFORMANCE ERFORMANCE

Y

Report to performance data Report to performance data Report to performance data

Eurovent Certita Certification S.A.5. - 48750, rue de la victoire - 75008 PARIS FRANCE

R.C.S. PARIS 513 133 637 - NAF T1208

Aocredtation F-ATT Products and Serces Cerlcaton
‘Becording In NF BN ISOVCE] 170853012 - Seope avadabio en

oo COMBEN.
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Certification Diploma N° : 17.04.016
Eurovent Certita Certification certifies that
Air Handling Units

from

MANDIK, A.S.

Located at
Dobrisska 550
267 24 HOSTOMICE, Czech Republic
Range
AHU MANDIK

Software for calculation of performances
AHUMAN 1.5.454.2

Trade name
MANDIK

have been assessed according the requirements of following standard
OM-5-2017_AHU

The list of certified products is displayed at :
http:/fwww.eurovent-certification.com

Manufacturing places
HOSTOMICE, Czech Republic

MANDIK, A.S.
is authorised to use the EUROVENT CERTIFIED PERFORMANCE mark

in accordance with the rules specified in the Operational Manual
OM-5-2017_AHU

Erick MELQUIOND Approval date : 2017/04/18

President Re-checked on : 2017/04/18
- Valid until ; 2017/08/30
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Technicka specifikace
M14
Pozice 01 - Certifikovano RLT 10.8.2017
Projektant

Jming projektanta
Telefon

Zakladni data
Virobek Vaduchotechnicka jednotka Rada
Rozméry zafizeni (DxSxV) mm 4500 x 238Ex 2720 Velikost M4
Obeysovd rozmdry (Do) mm 4919 x 2485x 2720  Tioubtka paneiy mm 50
Hmatnost jed g 1679 Objemovi hmotnost izclace J &5
Hmatnast phladenych dopkiki 9
lL,If-‘wc-wr zikladovy rim

‘ovrchowd Oprava vndibi pod
Pmm umn koncowch elementis pozink
i pozink

Povrchové dprava vnithni pozink
Povrchova tprava urhku vestavet pazink

Zakladni konstrukini provedeni shodné & MODEL BOX M2-M18 EUROVENT energetickd kasifikace
EUROVENT Diploma Nr, 17.04.016

Viechny ixaje jsou vatadeny na tandardn potinky hustty vackchu 12 ka3
Predpeiiadany rozsah pracovnich teplot -30°C a3 +40°C
Pro dimenzovani ventiatord je poulita suchd tlakova Zirata na chiaditich
Technicki ddaje jednotiy P
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Thida prifeaavé rychiost die €SN EN13053 va
Trida ZZT die £5N EN13053

Privodni East Priezovd rychiost
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RLT - TUV CERTIFICATION

RLTis an association of air conditioning manufacturers from Germany
and other countries. They are designated as the quality guardians
for central HVAC units.

Auditor: Eurovent
Laboratories: model box — TUV-SUD Munich
Real unit - TUV -NORD Essen

Conditions for the certification to be granted are as follows:

B becoming a member of the RLT association

B perform laboratory measurements for the properties of model box coating according to EN1886
B successfully complete the audit of a selective program and its calculations

B successfully complete the audit of manufacturing procedures and quality policy

The result of a successful certification is as follows:

B TUV-SUD certification issued according to the EN 1886 standard for coating properties
B TUV-SUD certification issued for a selective program according to the RLT directive as well as the
proposal of energy classes of certified series for HVAC units

auditor: TUV-SUD Munich, laboratories: model box — TUV-SUD Munich

During the RLT certification, the mechanical properties of coating are measured according to the EN
1886 standard by the TUV-SUD testing facility, followed by a certification of the selective program.

Certification of the program according to the RLT directives contains a review of Ekodesign imple-
mentation according to EU Commission regulation No. 1253/2014. All the necessary information
according to this regulation must be mentioned in the technical specification of units placed to the
market.

TUV-SUD also reviews the use of components (regenerative air heaters, fans, etc.) that must be veri-
fied by TUV-SUD laboratory measurements. These certified components are necessary for the calcu-
lation and issue of energy labels for the A+, A and B classes, while their calculation algorithm is also
checked within the process of certification.
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ZERTIFIKAT @ CERTIFICATE ¢

Wir bestaligen der Firma
MANDIK, a.s.
in
CZ-26724 Hostomice

aufgrund der mit positivem Ergebnis abgeschlossenen
Priifungen der

RLT-Gerateauslegungs-Software
AHUMAN
Version x.x.xx.2

dass die Anforderungen gemat dem Prif- und Zertifizierungsprogramm
_«RLT-RICHTLINIE Zertifizierung®
der TUV SUD Industrie Service GmbH erfilllt sind.

Der Hersteller ist berechtigt folgende Prilfzeichen zu benutzen:

Das Zertifikat ist giiltig bis einschiieBlich 31.03.2018

Zertifikat-Registrier-Nr.; 14/10/19

Minchen, den 21.03.2016
Dieses Zartikat o nur in Verbindung mil der folgenden Anlags, bestehand sus einer Selte.

TOV 5D INDUSTRIE SERVICE GMBH, WESTENDSTRASSE 199, D-80686 MUNCHEN
kima@tuev-sued.de

Certifications




Built-up air conditioning units




BUILT-UP AIR CONDITIONING UNITS of the M, P and T series

B Performance of units

Air conditioning performance of the respective units
starts from 500 m3/h (0.1 m3/s) and ends at over
100,000 m3/h (27.8 m3/s).

Performance of water heaters up to 650 kW, electrical
heater up to 570 kW, gas heaters up to 610 kW per one
exchanger and the direct coolers’ performance up to
1,000 kW.

Structure

Built-up air conditioning units are fully manufactured
and certified in a unique frame-free form.

This unit offers a huge variability of cross-section.
It's offered in a configuration with a rectangular and
square cross-section.

Unit may be manufactured in a standard configuration
as a standing unit — inlet and outlet parts are on top of
each other / next to each other or as ceiling units.
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Product Certificate

B Size

Built-up Mandik units contain 89 typical sizes in total
with a square, rectangular and transport cross-sec-
tion.

Dimensions:

— height: 400-4050 mm
— width: 450-3600 mm
- length: modular

Application and configuration
Units are designed for both indoor and outdoor use.

Potential configuration of internal and external coat-
ing from a purely zinc plate, powder coated zinc plate
or from a stainless plate (AISI 304).

Design of units for a standard environment (admin-
istrative buildings, shopping centres, kitchens, sport
halls, warehouses, etc.), hygienic conditions (hospital,
clean premises, food industry, etc.) and ATEX for the
environment with a danger of explosion (painting
facilities, warehouses for volatile substances, paper
mills, etc.)

Functionalities

Units are highly variable and may secure functions like
air distribution and filtration, different types of heat
recovery, heating and cooling of air, moisturizing and
dehumidification, circulation and others...

Mandik also supplies full-scale measurement and con-
trol for indoor or outdoor designs for its air condition-
ing units.

B Details

Units have a smooth inner surface without any need-
less protuberances or folding in their standard design
without any additional adjustments.

Access for maintenance into units is secured by a main-
tenance door with handles and hinges or by mainte-
nance boards, fixed by clips, or by safety high-pressure
closings serving also as handles or hinges.

Certifications

Coating certification for units from Munich TOV-SUD
laboratories

Possibility to design units in energy classes up to A+
according to the requirements of the German associa-
tion of RLT HVAC units’manufacturers

Certification of the European industry association of
the EUROVENT ventilation and cooling equipment
manufacturers.

Ecodesign

Units distributed to EU member countries must com-
ply with EU Commission regulation No. 1253/2014,
the Ecodesign. Certification that the unit complies
with the regulation secures for each HVAC unit a prop-
er ratio between the air velocity, pressure losses of
components, efficiency of heat recovery and the to-
tal power supply of the unit in relation to its perfor-
mance.

Mandik units meeting this European Commission reg-
ulation can be distinguished according to the labels
and the summary of basic parameters in the technical
specification that the Ecodesign requires.
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FANS

There are fans in the
chambers with freely
moving blade wheels and
vanes curved backwards
(Plug fan). It may be
designed with EC motors or
asynchronous motors with
a frequency converter. They
can be fixed to the floor or
to the front chamber board.

RECOVERY

Units may contain various
types of recovery (board,
rotary, liquid) of different
dimensions, efficiencies
and surface adjustments.
Efficiencies are in a range
from 60 to 90%. Anti-freeze
protection is included as
standard.

CONTROL

Mandik air conditioning units use

the Climatix Siemens programmable
PLC control. Thus, comfortable, safe
and economical operation of the
equipment is ensured. This ensures
easy control and cooperation with the
BMS system.

FILTERS

UNIT STRUCTURE

The Mandik air conditioning unit
is made of a special self-standing
frame-free structure. The coating

Units may contain different types
of filters (pocket, compact, frame,
metal, with activated carbon, etc.).
Filtration classes from G3 by F9
(HEPA filters for special demand).

has great D1 mechanical stability
parameters, high L1 tightness,

a low TB2 thermal bridge coeffi-
cient and T3 heat transfer.
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HEAT EXCHANGES

Units may be equipped with water
heaters and coolers, electric heaters,
gas heaters or exchanges for direct
vaporization (vaporizers, condensers).
For example, the image here shows
a water heat exchanger with rib
arrangement for the heat exchange.
Cu/Al (also Cu/Cu if ordered).

The chamber could be equipped
with a foldable frame for the instal-
lation of a capillary of an anti-freeze
protection.

CONTROL
DAMPERS

Construction of the
damper by our-
selves from alumin-
ium profiles with
plastic bearings of
tightness class 2 (or
4 if ordered) and
thermal resistance
of 80 °C.

UNIT COATING

Unit coating is made of a zinc
plate with the possibility to
adjust is by powder paint to
any colour (potentially from

a stainless steel). Unit coating
is precisely smooth to limit the
deposits of dust and enable
better cleaning.




UNIQUE COATING OF BUILT-UP AIR CONDITIONING UNITS of the M,Pand T
TUV-SUD Munich testing facility

Built-up air conditioning units are fully manufactured in
a unique certified frame-free design.

Industrie Service
Chambers are made of isolated, multi-layered panels from a galvanized zinced
steel plate of 0.8 mm - Z275 EN10346 connected by screws between each other.
The width of the coating panels is 50 mm. Inside the panels there is standard
thermal and noise insulation applied with a specific gravity of 65 (50) kg/m3. In
case of interest, a stainless (AISI 304, CSN 17240) or painted plate may also be
used with any RAL colour standard. Sealing between the panels is secured with

a self-adhesive EPDM sealing with closed pores.

We confirm to the company
MANDIK, a.s.
CZ-267 24"|I-Iastomice
based on the positive results of the tests on the

Model Box
Typ ,M” and ,,P”

according to the standard

Built-up air conditioning units

On the basis of EUROVENT and RLT requirements, laboratory tests of the coating
of the Mandik units has to be performed.

DIN EN 1886 (07/2009)

that the requirements of the certification program of the

Coating parameters are certified by the TUV-SUD Munich testing facility accord- it ol ikl ol il

ing to the EN 1886 standard:

The manufacturer is entitled to use the following test mark:

B Mechanical stability . .. ......... ... ... ... . ... ... D1 (M), D1 (R)

B Housingleakage . . ... ... ... L1 (M), L1 (R)

B |eakage between the filterand theframe . . .. ... .......... <0,5% - F9 (M)

B Heattransfer. . . .. .. . T3

B Thermal bridge coefficient. . . . . .. ... ... .. . .. .. ... TB2

B Coating attenuation in the following range: —— —
Hz 125 250 500 1000 2000 4000 8000 Teonlid fromx owrification:
db 14 23 26 36 38 40 47 Tl cnitiale o

is valid until: 31.03. Registration-No.:
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REFERENCES IN THE CZECH REPUBLIC for the M, P and T series

King’s Casino, Rozvadov

During 2015-2017, 8 air conditioning units were
supplied for this project with a total air flow rate of
100 000 m?/h.

Hala micovych sportu (Hall for Ball Sports),
Karlovy Vary

In 2014, Mandik a.s. supplied 4 air conditioning units
with a total performance of 56,500 m3/h.

Crystal Prague, Vinohrady

Since 2014, we are holders of a unique reference from
this modern office building. In this building, there are
6 units in total of 108,000 m3/h performance.

Hobza Straznické bramburky, Straznice

s T

Since 2013, there is an air conditioning unit installed
in the building of this well-known food company with
a 6,500 m3/h flow rate.

Prvni brnénska strojirna (First Machinery
Plant in Brno), Velka Bites

In 2015, we supplied 6 air conditioning from our pro-
duction into the premises of a machinery plant with
a total performance of ca. 79,000 m3/h.

Senior centrum Klamovka, Praha-Kosiie

1.

In 2015, 14 of our air conditioning units were installed
here with a total air flow rate of 55,000 m3/h.



FOREIGN REFERENCES of the M, P and T series

Nuclear Power Plant, CHERNOBYL, UKR

e e

In 2016-2017, 39 pieces of atypical built-up Mandik
units with a performance of 365,000 m3/h were sup-
plied to this unique sarcophagus construction project
for a nuclear power plant after a meltdown.

ZELLSTOFF Rosenthal Papierfabrik,
Blankenstein, DE

In 2015, we supplied 2 P16 air conditioning units with
a total air flow rate of ca. 18,000 m3/h for this manu-
facturing plant.

DEUTZ Wellenzentrum, Cologne, DE

Fomy

During 2016, 4 giant P80 air conditioning units and
one small M14 unit were supplied for this building
with a total performance of ca. 248,000 m3/h.

VALIO, Riihimaki, FIN

In 2015, we supplier 65 air conditioning units with
a total performance over 300,000 m3/h for this food
production factory.

Since 2006, we have 14 P25 air conditioning units
installed at this shopping centre with a total perfor-
mance of around 350,000 m*/h.

DONGIL RUBBER BELT, Povazska Bystrica, SK

In 2016, we supplied 10 built-up air conditioning units
with a total air flow rate of 268,000 m3/h for this manu-
facturing plant in the automotive industry.
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COMPACT AIR CONDITIONING UNITS of the CPV series

Performance of the units

The performance of compact units reaches an air flow rate from
500 m3/h (0.1 m3/s) to 6,000 m3/h (1.7 m?/s).

Structure and details

Compact air conditioning units are completely produced in
a unique frame-free design.

Units have a smooth inner surface without any needless protu-
berances or folding in their standard design without any addi-
tional adjustments.

All the air connections are placed at the top and only optionally
to the side.

The compact unit is designed to allow ideal access for mainte-
nance or servicing for each unit component through the main-
tenance door.

Servicing access to the unit is secured with a door equipped
with high-pressure safety closings.

Size
Compact CPV units are supplied in 5 dimensions, depending on
the nominal performance of the air conditioning unit.

Dimensions:
- height: 1255-2165 mm
— width: 690-1135 mm
- length: 1570-3000 mm

B Application and design

Units are designed for an indoor environment.

The inner and outer coating can be made with zinced plate or
treated with a powder paint.

Units designed for standard environment (administrative build-
ings, shopping centres, kitchens, sporting halls, warehouses,
etc.).

Functionalities

These units ensure the air distribution and filtration, heat recov-
ery, heating and cooling of air.

Our compact units are equipped with complete measurements
and control with a“Plug & Play” system.

Components

These units contain a highly effective recovery exchanger using
counter flow.

There are EC fans applied with a high margin for the required
external pressure applied on pipes.

Compact filters in the inlet and outlet.

Potential additional heating — water, electric or condenser.
Cooling possible — evaporator, water cooler.

Integrated motorized dampers at the inlet, outlet and at the re-
covery bypass.

Possibility of mixing the fresh air with outlet air by using a mix-
ing damper for the optimisation of heat performance.
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REFERENCES for the CPV series

Grandhotel AMBASSADOR, Karlovy Vary

At the end of 2016, a compact CPV air conditioning
unit was installed in this famous hotel with an air flow
rate of 3,600 m3/h.

Retézec posiloven ExtraFit
(ExtraFit fitness chain), Cologne, DE

e

Atthe end of 2016 and at the beginning of 2017, 4 com-
pact CPV 24 units and 60 units with additional cooling
and a total flow rate of 13,200 m3/h were supplied.

Veteran Klub, Tfinec

In 2016, a new construction was executed with the
supply of compact CPV air conditioning units with
a total performance of 4,800 m3/h.

Freie Waldorfschule, Evinghausen, DE

In 2016, compact CPV 48 units with a total perfor-

mance of 9,600 m3/h were installed.

Bytovy diim Vejvarovského (Vejvarovského

building with appartments), Kromériz

In 2017, compact CPV air conditioning units were
supplied for this building with a total performance of
4,800 m/h.

Sportovni skola (Sport academy), Wedau, DE

In 2017, a compact CPV 24 unit with a performance of
2,400 m3/h was supplied.
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Hygienic air conditioning units
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SPECIAL APPLICATIONS - HYGIENIC BUILT-UP UNITS

Before starting with the design of this unit, it's necessary to know the dif- Principles and adjustments of units with a hygienic design:
ference between a unit with a “hygienic” design and a unit with a certifi- B Chambers with a smooth internal surface, without any needle protuberanc-
cate of “hygienic safety and capability of the product to distribute air” (it es, foldings, bendings or connecting elements

must have all of its HVAC units placed to the market). Units with a hygienic ~ ™ This unit may be supplied with a zinced, plainted or stainless coating (com-
., ) ) ) ponents inside are painted
design are made in a way to avoid even small deposits of dust or moulds : :
X X k B Only tight recovery types such as the board recovery exchanger or a highly
and to allow a trouble-free and quick restoration of the internal parts of effective glycol loop
the unit. B Units are designed for an air velocity of 2.5 m/s at the cross-section
B Special noise attenuator bodies are used

B Multistage filtration used (prefilter, 2nd and potentially also a 3rd stage of
filtration)

B Special drop eliminator in an aluminium configuration
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These units were granted the following certificates: B Possibility of installing HEPA filters into the air conditioning unit chambers

HLK-Sachverstindigen-Kooperation B Free servicing chamber for the correct cleaning and exchange of heater,

BN, st . sl st 1N coolers, filter, etc.

GUTACHTEN B Maintenance door with inspection peepholes or glass and lighting inside the

o e e i g chambers
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National health care body of the Czech Republic Austrian O-NORM H6020 standard






REFERENCES FOR THE HYGIENIC UNITS

Oblastni nemocnice (district hospital)
Mlada Boleslavl | Oncology department

In 2015, 7 air conditioning units with a total air flow
rate of 20,000 m3/h were supplied.

Fakultni nemocnice Motol, Praha
(Motol University Hospital in Prague)

*‘ iy e g

In 2017, over 20 pieces of built-up air conditioning
units with a total performance over 110,000 m3/h were
supplied.

Ustiedni vojenska nemocnice, Praha
(Central military hospital Prague)
Centre for forensic medicine

In 2015, we supplied 6 air conditioning units with
a total air flow rate of 20,500 m3/h.

Fakultni nemocnice, Olomouc
(University Hospital in Olomouc)
Pharmacy building

In 2014, Mandik a.s. supplied 5 air conditioning units
with a total performance of 39,000 m3/h.

Nemocnice Rudolfa a Stefanie
(Rudolf and Stefanie Hospital), Benesov
Magnetic resonance

In 2015, we supplied an air conditioning unit for the
magnetic resonance ventilation with a 2,700 m*/h air
flow rate.

Nemocnice Milosrdnych Brati
(Milosrdnych Bratfi Hospital), Brno

During the years 2014-2016, we supplied 2 air condi-
tioning units with a total air flow rate of 13,000 m3/h
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Special applications
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SPECIAL APPLICATIONS - ATEX UNTIS FOR AN EXPLOSIVE ENVIRONMENT

ATEX units, produced by Mandik, are adjusted to avoid ignition by electrostatic charge. All the electrically non-con- Mandik air conditioning
ductive connections are interconnected conductively (e.g. the connection of chambers between them and the base q c

frame, attenuating inserts with unit coating, etc.). All the metal components of this unit must be conductively connec- units may be used in

ted with a Cu conductor. an explosive environment:

Only certified drives (fan + motor) may be used for ATEX. All the electrical components must have an earth connection
using a central earthing point situated on the fan chamber. All the connections must be secured against incidental
loosening in a secure way. It's necessary to have protection against lightning. The revision and servicing hole must be
equipped with a protective mesh grid. If condensation forms in the units, a special droplet eliminator in an aluminium
configuration is used.

Ex- zone: 1; 2
Equipment class: Il
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Category of equipment: 2; 3
Explosive atmosphere: G

At Mandik, it's possible to order certification No. 210 from authorized person from a physical and technical testing Ceragay @rerues lagll2

facility in Ostrava-Radvanice that will subsequently publish the certificate, granting the unit the EX sticker.

Temperature class: T1-T4

Units are designed
according to the following
standards:

B CSN EN 13463 - non-electrical equip-
ment for an environment with the dan-
ger of explosion

B CSNEN 1127 - explosive environment

B CSN EN 60079-20 — Explosive atmos-
pheres
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SPECIAL APPLICATIONS - AIR CONDITIONING UNIT WITH A HEAT PUMP

Attention! Units with heat pump are not EUROVENT certified!

Built-up air conditioning units designed for central distribution and a make-up of air for industrial or commercial use. The air conditioning
unit with an integrated heat pump is a special option in standard MANDIK air conditioning units in the M and P series. These units contain
an air-air recovery exchanger and an integrated cooling circuit with or without a reversible operation for additional cooling or for addi-
tional heating of the supplied air.

Their advantage is the high efficiency of the
equipment (energy class A+). That means very
low operational costs.

They secure the distribution and make-up of air

under high efficiency of operation with low op-
erational costs.

They are produced with a performance from 500
to 25,000 m3/h.

Units are completely produced and certified in
a unique frame-free design.

This unit may be equipped with an independent
control and regulation system on the Siemens
Climatix platform.

Units are made in an indoor or outdoor design.

The heat pump circuit may be supplied to the
construction in a complete, filled and tested
condition or the circuit may be assembled and
commissioned at the site. It depends fully on the
size of such unit or on the requirements of the
customer or of the site.

B A unit designed with an integrated heat pump

is exempt from the regulations of the European
Commission No. 1253/2014, the EcoDesign.

The advantage of these units is the areal non-de-
manding character and therefore, the need to
connect these devices with the units for cooling
generation is avoided.

The compressor loop filling is the ecological
R407c or R410a coolant.
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OPTIONS FOR THE MANDIK AIR CONDITIONING UNITS

Board air recovery exchangers with counter flow

It's possible to equip the Mandik air conditioning units with high-quality aluminium air-air heat exchangers with a counter-flow.
This type of recovery - called board recovery with counter-flow — is highly efficient for heat distribution under low pressure
losses. As a result, the assembled Mandik air conditioning units save more thermal as well as inlet electric energy in comparison
with a conventional system of board air recovery. Units with this kind of recovery achieve a performance up to 15,000 m*/h.

Over-sized units

Mandik air conditioning units are designed for a standard air flow rate of 500-100,000 m3/h. However, if a customer requests,
the air flow rate can be higher than the standard one or the chambers may have atypical dimensions and Mandik is able to
increase or adjust the dimensions, meeting the customer’s requirements. In our reference projects, you can also find units for
120,000 m3/h or units with chambers with a width over 4,000 mm. The chambers obviously have the declared coating parame-
ters and contain the same equipment as the standard series.

Gas boiler of our own production up to 60 kW performance - Monzun

Mandik air conditioning units can be equipped with Monzun gas air heaters with high pressure boilers with a 15-60 kW perfor-
mance. This is a combination of tested and reliable gas boilers, adjusted for use in built-up air conditioning units of the M, P and
T series. This concept is developed to comply with new EU directive No. 2016 /2281, the Ecodesign. The heating chamber boiler,
including the flue gas lines, is made of stainless steel and is resistant against high temperatures. In the modulation configura-
tion, a continuous control of 60-100% performance is possible. It's designed for fuels such as natural gas, propane-butane or
propane. Overheating protection is already implemented in the heater.

Gas / oil condensing boiler up to 600 kW performance - GHM / OHM

Another option is the new GHM / OHM gas/oil condensing air heater with a heating performance of 95-600 kW. The heating
chamber boiler, including the flue gas lines, is made of stainless steel and is resistant against high temperature. The zone for
personnel, connections for media and flue gas outlets is all in one place and only from one side. It's designed for fuels such
as natural gas or light heating oil. You can choose from two burner producers, Weishaupt or Riello. Modulation is possible for
arange of 35-100% of performance. Overheating protection is already implemented in the heater. Design for outdoor environ-
ment is also an option with a chamber to cover and heat the burner.
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SPECIAL PROJECT WITH MANDIK AIR CONDITIONING UNITS

Chernobyl project

At the end of 2016 and at the beginning 2017, Mandik produced special air conditioning units for a new sarcophagus project at the Cherno-
byl nuclear power plant in Ukraine that suffered the infamous meltdown.

The enclosure of a steel sarcophagus of 36,000 tonnes and dimensions of 260 x 165 x 110 m was shifted to enclose the old sarcophagus of re-
actor number 4 at the Chernobyl nuclear power plant that experienced a meltdown, thus becoming the largest moving structure in the world.

Parameters: 39 pcs of air conditioning units of different sizes, total performance over 365,000 m*/h.

Special requirements: Units had to undergo an independent evaluation of seismic resistance of machineries for the nuclear power plants.
Moreover, a number of them were manufactured with a design for an explosive atmosphere (ATEX).

Dieter HEIN Project

In 2017, a built-up air conditioning unit, including a compressor loop with high cooling and dehumidification performance was supplied to
the premises of the Dieter HEIN company in Germany, who produce and distribute meat products.

Dieter HEIN is based in Osnabriick, Lower Saxony, and it's a family company with over 80-years of tradition in the production of sausages and
a number of other meat products.

As the requirements for this unit were high in relation to the dehumidification performance, while the temperature after air cooling had to be
lower than -10 °C, two piston compressors were used, working with R448A coolant with an evaporation temperature of -20 °C. A cooling loop
reduces the temperature of the air, removes moisture and recovers the heat to the supplied air or removes the heat to the hot water drum.
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Parameters: Performance (air flow rate) 3,600 m3/h, cooling performance 48 kW, dehumidifying performance 30 kg/h, heating performance
85 kW.

Clinicum Alpinum AG Project

In 2017, a built-up air conditioning unit from Mandik was supplied in a pool design with an integrated compressor dehumidifying loop for
ventilation and air make-up for the pool at Gaflei Clinic in Liechtenstein, situated in the mountains.

The Clinicum Alpinum project is designed mainly for the treatment of diseases caused by stress. Gaflei is situated 1500 m.a.s.l. The capacity of
the building is 250 patients with a time period for treatment of 8-12 weeks.

Parameters: Performance of 7,000 m*/h. dehumidifying performance of 50 kg/h. RAL 7004 was used for the paint of the entire unit.
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MEASUREMENT AND CONTROL SYSTEM FOR THE AIR CONDITIONING UNITS

Characteristics

System proposal for each design option of the Mandik
air conditioning units

Comfortable control of operation by using a freely
programmable Siemens Climatix control panel

Broad communication possibilities — cooperation with
the majority of the superior systems

Easy control and full maintenance settings by using
display and control panel buttons

Power supply distributors in a metal or plastic design,
depending on the configuration of the air condition-
ing units
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You can choose the language for your display from
any European language (default - Czech language)

Temperature and humidity control in the inlet or
premises
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Automatic recognition of heating or cooling need

Transparent overview of alarm messages, including
the history

Changes to important parameters only after the pass-
word is entered (of more levels)

Control of all standard external components of the
heating and cooling

Controlled from PC by using an internet browser
(standard supply) and subsequently from any internet
website

Potential for a visualisation upgrade
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Measurement and control system
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MEASUREMENT AND CONTROL SYSTEM OF AIR CONDITIONING UNITS

The Siemens Climatix control panel of the control unit for air conditioning units transmits all the required data about the unit operation,
condition of respective components, data from respective sensors, etc. in certain intervals at the site into the Cloud Mandik storage
where the user may monitor and change them in real time.

Mandik’s Cloud function:

B 3 levels of access, each of which is protected with its

own password, has a different access to the units and
different possibilities of manipulations therewith:

1. 1.Manufacturer’s access — administration of users
and passwords, online update of the control pro-
gram for the control panel, etc.

2. Access for assembly companies — provides remote
administration and servicing of all the connected
units at the end users, significantly saving costs re-
lated to these tasks

3. End user access — provides remote administration
of all the connected units, controlled by the opera-
tor

Connection of the Climatix control panel to the
Mandik Cloud may be performed in two ways:

1. Control panel is connected to the Cloud on the in-
ternet via a router with a prepaid SIM card and data
tariff

2. Control panel is connected to the internal comput-
er network in the building via an internet connec-
tion and thereby to the cloud

Possible connection by using a PC, tablet, smartphone

This service is paid

Service is accessible 24/7, 365 days a year
Online support during commissioning

Detecting the right connection of sensors, warning
about potential defects

In the event that a software update is necessary, e.g.
following a request from the customer, the change
and loading is done online

Online monitoring of data points like power, power
supply, temperatures

In the event of the malfunction of the unit, it's not nec-
essary to call the servicing technicians to come, but
the cause can be detected online

The user may see the data points (power, power sup-
ply, temperatures, ...) as charts in time

The user sees the online notification for alarms of
the control unit and the statements of these alarms,
including their description and times when they oc-
curred

The user may adjust the look of the entire screen with
panels, charts and alarms according to his own wish

In the application, there is the possibility for a stand-
ard internet access — so-called HMI@Web for the con-
trol of the entire unit, respective components or the
shutdown or turning on the entire unit

In the Cloud, the user may store all the necessary
documentation for the unit like the technical specifi-
cation, assembly, maintenance and servicing manual,
diagram for connections, certificates, etc.

By using the Cloud, it's possible to very comfortably
configure a weekly period program

Data collected in time (year, week, day, hour, etc.) may
be easily exported as a file (MS Excel) from the Cloud
and used for working thereafter

The user may set the notifications for regular mainte-
nance that the Cloud will send him onto his map and
main screen
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SOPHISTICATED AHUMAN DESIGN SOFTWARE

AHUMAN software is designed for setting, calculations and pricing for built-up air condi-
tioning units from Mandik of the M, P and T types.

In this software, the user may set the air conditioning unit according to his wishes by using

the prepared components.

The prerequisite for a successful design of the unit is the knowledge about the basic func-
tionalities of the respective elements, forming this unit.

In the software, you can choose from the following
components:

B Recovery air exchangers — board, rotary or liquid

Fan chambers with AC, EC or PM motors

Heating chambers — water, electrical, gas or condensing
Chambers of the coolers — water or direct evaporators

Filters — frame, pocket, compact, grease or filters with
active charcoal

Noise attenuators
Chambers with dampers
Chambers for steam humidifiers

Free chambers for additional elements or for turning
the air flow

Base frames, fixed or assembling, bridges

Attenuating connecting inserts

B Accessories for an outdoor design of units like roofs,
exhaust supports, veins, etc.

B Measurement and control distributors for indoor and
outdoor use

B Water control fittings

Transporting crane ring lugs

B Other accessories

The software performs calculations for the recovery
of air exchangers, fans and exchangers in the actual
libraries of the suppliers for these components. For
the other HVAC elements, it performs its calculations
on the basis of its own algorithms.

The software provides a detailed technical outcome
for built-up air conditioning units and displays all
the necessary data from the flow rate, pressures and
media temperature, through to the power supply for
the fans with the performance parameters of the re-
covery exchangers, heaters and coolers.

Part of the technical specification are drawings with
the unit dimensions, a statement containing all the
parameters required by the EU 1253/2014 directive
and the assessment of the compliance of the pro-
posal for the established assembly with the require-
ments of this directive.

Furthermore, all the respective calculations and the
inclusion of the assembly into the energy efficiency
classes, including the certificates the unit is granted
(as e.g. Eurovent, RLT or TUV-SUD), are displayed.

At the end, this software calculates all the dimen-
sions of the transported blocs, their weight and the
proposal for transport blocs for the transportation to
the customer.
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CONTACT

Central office

Phone: +420311 706 706
Fax.: +420 311 584 810
Email: mandik@mandik.cz

Actual list of contacts can be found at

o goemy 8 LTI
www.mandik.cz in the CONTACTS section ' B
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MANANDIK®

MANDIK, a.s.
Dobrisska 550
267 24 HOSTOMICE

Czech Republic \




