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About Greenman

Packman Company started its activity by five graduates of Technical
Faculty of Tehran Universitywiththeaim ofimprovingthelevel oftechnical
knowledge of the country in 1975. With a strong background in equipment
production and service provision, Packman Company has been
engagedinthefield oftechnicalknowledgeinvariousindustriessuchas
power plant, petrochemicaland oil, hospital, construction, agriculture,
etc. Relying on the capabilities of its expert forces, this company has
alwaysbeenaleaderamongtheindustries of the country.

There is a special opportunity for the development of the agricultural
industryinlran duetothe country’sclimaticand geographicalsituation
andtheneedfornon-oilexports.

Considering the traditional growth of the agricultural industry, which
causesthecountry’swaterstoragesand energy resources to be wasted,
thisgroup hasenteredintothedesignofagriculturalindustrial systemes,
andinthisregard, GREENMAN hasbeenestablishedasanewdepartment.
GREENMAN is proud to be presentin all fields of engineering design and
equipment manufacturing by relying on its capabilities in engineering,
researchand development, product production and process optimization.

Ourfield of activity include the following:

. Heating, cooling, ventilation and humidity facilities

- Watertreatmentandirrigation facilities

« Carbondioxide enrichmentsystem

. Energy systemsand optimal design

. Climate controlsystem, electrical engineering and artificiallighting
. Cold storage and productstorage

Scanto Visitthe GREENMAN Website

www.greenmanco.com
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About Greenman

GREENMAN specializes in agriculture and industrial greenhouses. Considering
the importance and delicacy of greenhouse issues, this group is proud
to cooperate with a group of expert and experienced engineers in the fields
of engineering and agriculture. Some of the engineering services provided by
GREENMAN areasfollows:

. Design and modeling of cooling, heating and air conditioning systems with
specialized greenhouse standards using ANSYS FLUENT, TRNSYS and
ENERGYPLUS softwareand...

» Designing all parts of CO2 dosing system according to the conditions of
greenhouse cultivationandstructure

« New greenhouses design with special and energy-optimized systems using
ANSYS FLUENT, TRNSYS software and the home made code developed
exclusivelyin GREENMAN

. ROwatertreatmentsystem design and fertilizerand chemical dosing package
.3Dmodelingand presentation of pipingmapsforgreenhousefacilities
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PLANTA
Carbon dioxide dosing and condition monitoring system

After about 40 years of experience in the field of heating industry, especially
steamandhotwaterboilers,Packman Companystarteditsactivityin thefield
of manufacturing burners with the Raadman brand since 2011. Achieving
optimaland low-pollutingcombustion on the one hand and the country’s
importance in the development of greenhouses and the need to consume
carbon dioxide on the other hand, prompted this group to design and
produce carbon dioxide enrichment packages by using local experts and
creatingthenecessary technical knowledge.

This technology with the brand name PLANTA can be offered to respected
customersin 10 capacity models from CFM 300 to CFM 4500. One of the most
important features of the device is to increase photosynthesis and thus
increase the growth of plants, as well as reduce the emission of
carbon dioxide pollutanttotheenvironmentbyoptimallyusingitto provide
theenergy source needed for plant growth.

During photosynthesis, plants convert water and carbon dioxide in the
environment into glucose and oxygen with the help of sunlight. Then the
produced glucose is used as a source of energy for growth. The amount of
carbondioxide in the environmentis around 400 ppm. Any crop growingin a
fully enclosed greenhouse with little or no ventilation can reduce CO2 levels
to 200 ppm during the day. This will have a significant negative impact
on products. Increasing CO2 concentration to the optimal value leads to
anincreaseinthegrowthrateofplants,asshowninthediagram. Thisamount
willchangeaccordingtothetypeof plantsin the greenhouse.
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Also it should be mentioned that CO2 excessive concentration causes
poisoning of plants. In order to achieve a carbon dioxide concentration
of 1000 ppm in the greenhouse, it is necessary to inject 0.003 m3/h
per square meter, according to ANSI-ASABE EP- 406.4 standard. Also,
the injection rate will be 0.0045 m3/h for each square meter, in order
to achieve a concentration of 1500 ppm. Hot water or steam boilers
are one of the sources of carbon dioxide supply. In these boilers, fuel
(for example, natural gas) is combined with air and carbon dioxide is
produced after combustion. This rich source of carbon dioxide can be
usedtosupplyplantfoodifthiscombustionisperfectandfreeofcarbon
monoxide and NOx oxide emissionsand hasasuitable temperature.
PLANTA receives the rich source of carbon dioxide contained in the
combustion products of the boiler and condenser, and sends it to the
greenhouse aftermixing with airand diluting the mixture
Note:Carbondioxidedosingsystemshaveonlythetaskofprovidingthe
diluted mass with the appropriate temperature and pollution in their
output, consideringthedifferencesinthedimensionsofthe greenhousesand
the uncertainty of theinjection routes from the boilerroom tothe greenhouse.

____________________ (ST

PLANTA Outside the PLANTA system

Device features

« Receiving the carbon dioxide injection command from the central climate
controlsystemasa24V-DCdigital signal

«CO/NOdetectorto protect plant health

- Safeflue gastemperature controlto be sentto the greenhouse through the
combination ofthe fresh airwith theambientair

www.greenmanco.com
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. Thermostatto controlthe maximum outputtemperature
-316stainlesssteelfanandbody, toresistcorrosion caused by condensation
of combustion products

* The mixing box is made of stainless steel 316 and has two flue gas and air
inlets, equipped withtwo dampersto adjusttheinletflowrate

*Electrical Control panelto controland adjust all the parameters of the CO2
tothegreenhouse

«Touchscreentoview and adjust system control parameters

. Theabilityto connecttothe Packman condenser

L

CO2sensor

Control system performance

PLANTA control panel is designed to continuously monitor the gas
temperature and the concentration of exiting pollutants. Outlet gas
temperature is regulated by controlling the air and smoke flow rate
passing through the dampers located in their entrance path. The
smokedampercontrolisdonethrough the servo motor connected to
it, whichisunderthecommandofthecontrol panel. Theairdamperis
controlledthroughamechanicalmechanismconnectedtothesmoke
damper. Therefore, both dampers are controlled by a servo motor.



The massisdirected to the outletthrough the blower, andin thissection,
the amount of polluting compounds from the system is continuously
measured. The system will be shut down if the concentration of pollutants
exceedsthepermissiblelimitand necessarywarningsare transmitted
through control panels.

The PLANTA panelisdefined intwo access levels. The primary access level is
specifictotheuser. Atthislevel,theoutputtemperature ofthe systemcan be
adjustedanditshowsthe maximumallowedamountandtheactualamount
of carbon monoxide and NOx pollutants, the temperature of the fresh air
enteringthe PLANTAsystem, aswellasthetemperature of the boilersmoke.
Second accesslevelisforadvanced settings and special experts.
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Manufacturing capacity
The capacity ranges of the PLANTA system are given in the following dia-

gram. Capacities off the chartare custom made.
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Conclusion
PLANTA has a dual function in improving the conditions of greenhouse

plants. In such a way that it will not only increase the concentration of car-

bondioxideinthe environmentofthe greenhouse, butitcan also be usedto

provide heattothe greenhouseinthe cold seasonsoftheyear.
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(& PACKMAN GROUP
History

The Packman Company was founded in February 1975, and was soon
afterwards registered in companies Registration Office. In early years the
Packman construction and service branch focused on building installations.
Different mega power plants were built by cooperating with Brown Boveri
and Asseck companiesin 1976.

The company started its official activities in construction of High-Pressure
Vessels such as Hot-Water Boilers, Steam Boilers, Storage Tanks, Softeners
and Heat Exchangersfrom 1984.

Packman Company is one of the first companies which supplied the high
qualityand standard hotwaterboilerstothe customers.

Packman hasexportedits productsto countries such as Uzbekistan, United
Arab Emirates and other countries in the Middle East. Itis one of the largest
producers ofhot-waterand steam boilersin the Middle East.

Now we are proud to announce that the Packman industrial group has five
majorsub-brandsthat have producttitlesinall field of HVAC equipment and
engineering services, and we do not know this success except with the help
andsupportofourcustomers.

1. Construction Services Industry Association

2.Industry Association

3.Construction Companies' Syndicate

4. Technical Department Association

5.Mechanical Engineering Association

6.Engineering Standard Association

Departements:
Sales Deps: Technical Deps: Others:

N Power Plant&Petrochemical = Manufacturing R&D fAftgrSalesSerwce

N Industrial E Innovation Center = Project Control

N Hospitally Service = EPC Execute Unit = Financial Office

N Commercial &Residential £ Product Develop Unit :Commgrual Office

N Sport Complex & Pool = Sales Engineering Dep. = Marketing Department

~ A\Olog)~




PACKMAN GROUP G’
Brands
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PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

Industrial Group Green mindset, green future Water solution alooktothefuture Coolesthvacaround
Designer&manufacturer Engineering& Designer&manufacturer - Designer&manufacturer  Designer&manufacturer
of Condensing,Hot Designing Commercial  ReverseOsmosisPlant&  ofIndustrialMono&Dual of Air&WaterCooled
Water,Steam,HotQil&  Greenhouse Plant, CO2 Package, Water BlockGas, LPG, Light& Chillers,AirHandling
Waste HeatBoilers, Heat Dosing System, Flue Treatment, Softener& Heavy QilBurners, Units, Fancoil, HVAC
Exchangers, Autoclave gas Condenser& Filtersand Chemical Premixed & Postmixed Equipment, Cold

Pressure&Storage Special HVAC Systems,  Dosing Systemsé&etc Burners, Watertube Storage Roomé&etc
Vessels&etc Sustainable Agriculture burners, Processburners,
&etc Specialapplication
burners&Combustion

Solutions&etc

0 ©

1.1sfahan Factory 2.VilashahrFactory 3.Parand Factory 4. Parand (2) Factory 5.Bonyad Factory



(& SOMEOF
Certificates are

www.greenmanco.com

14



Green mindset
Greenfuture

o @ RC

PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

Industrial Group Green mindset, green future Water solution alook to the future Coolesthvacaround

+9821-42362
WWW.greenmanco.com

No 14, 10th Alley, Beyhaghi St, Argentina Sq, Tehran, Iran



