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Air Handling Unit el g 0w

In order to provide cooling and heating and comfort conditions  ¢yizeed Laad L b SO iolul Jasl o g uieu)fg Sinlesw (el g
of one or more spaces, as well as air conditioning and  of&iws jl (e S8 L Lasd ()l 3ylusliul 9 Eoudao duggd slon!
standardization of spaces with a specific use, an air conditioner 859,y 3L 9 (bbb (ols Gl ds dz-g3 L 03,5 s e3lasul jLulga
is used. Standardization of carbon dioxide and filtration of 38 Olae Sl Hlibiwl el 5 OT s )50 03U Slg2 (yali Ol
various pollutants to sensitive levels required by clean rooms, as LS )30 9 (sl Zokaw B L oduMT gyl &uj«hsj S eS|
well as the possibility of energy recovery. oled (2 e0ly8 1) (65551 09903 (51980 OB e 9 a3 (SLe3LI

Air conditioners are divided into two general categories of  (Sd Euwdl Gaime 9 Jlislu jlulgar S dwd 90 4 ilulga
construction and industrial air conditioners. Sigd 2
Construction air conditioner can be used in various residential, ¢yl ¢ (S ¢ (3 9Suume Cakizen (ySbol )5 0193 (& laislus Jlusl g )
office, commercial, educational and other places. There is no (395 b o&iws ol (o Uil 4125 31 3905 oolaisl 08 9 (o) g0l
structural difference between these devices and only their L 0393 jgze ¢ 43y J5 o sla Ald &s gl olasl Jadd 9.3)lu3 3929
dimensions, the type of filters used, whether or not they are @-&fﬁ Sled duoyd w9 0) g&ggb)gﬂfc,ggb) g do 090
equipped with dehumidifier and dehumidifier equipment, as 3 45 ke jlwlga SO Jle Gl .ol Sgliie b oiws 4
well as the percentage of air returned to the devices are different. Wl (o guase S ld b dS Cwl fig WS (2,8 039)T Jayi=e
For example, an industrial air conditioner that worksina polluted ~ o9de (3Ll jluslga SO 5o dSol L 9 0 9& jgmee b 0uiaT oliS
environment, it is better to be equipped with filters for absorbing ~ J/S 9 eulass dlicue jg) Ladisee wileluw Hd Lod JAS Coe!
pollutants, or in a building air conditioner, in addition to the .J;SL; I Caradd) 315 035 (Slgn
importance of temperature control at different hours of the day,

the issue of regulating and controlling fresh air is also important.
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Air Handling Units different parts el g 080wd Caliseo Sl Caound
Air Handling Units according to the type of use and design S Cuomnd Jolis (>pbo Jasl o 9 sz.gs@.'a L d>gi b ilulga
conditions include different parts as follows: Wl (2 J2d 7 4o Cadiseo
1-Structure CSCl -
2- Body s-Y
3-Filters PSR
4- Coils W JogS-F
5- Fan and electro motor 99909/ 9 9 -0

6- Heat recovery

Sylcdbib-f

7- Instruments and controllers L JAS 9 3485 il -V
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Structure
It is generally made of aluminum profiles with suitable

thicknesses. Each part of the air conditioner is made on the
chassis and separately using these profiles and connecting
parts made of polyamide. The dimensions of these profiles are
selected according to the width of the body and the protection
class regarding air flow leakage or observing the energy
consumption pattern.

Body

Usually made of galvanized sheets with thicknesses from
0.75 mm to 3 mm according to the dimensions in two layers,
which between the layers for thermal and acoustic insulation
of rock wool, polyurethane or elastomeric insulation Used with
thicknesses of 20 mm to 45 mm. However, if the requirements
determine, the body can also be made of stainless steel sheets.
To protect against oxidation and also to beautify the device, the
parts made are covered with electrostatic powder paint with a
thickness of at least 150 microns.

Filters

Due to the presence of dust or fine particles suspended in indoor
and outdoor air, the supply of incoming air to an environment
should be reduced in accordance with the design requirements
of the amount of these particles and microorganisms. Therefore,
according to the design conditions, parts in the structure of the
device are considered for embedding different types of filters
and are located in the input, output or middle parts. The types
of filters can be made of mesh and washable aluminum filters or
bag filters with different efficiencies or types of Epa, HEPA and
OLPA filters that are used for air purification in very fine particles
or filters Named activated carbon for deodorization and so on.

Coil

To create hot and cold air, air from outside or a mixture of
outside and inside must be passed through the coil. Coils are
generally made of copper tubing with a diameter of 3/8 or 5/8
inches with a special arrangement along with aluminum fins. Coil
dimensions are designed and manufactured according to the
amount of air passing, the allowable speed of passing through
the coil and the heating and cooling capacity, and are installed in
the specified parts on the device. In the heating coil pipes, hot
water is supplied by the boiler and the circulation pump. In the
cooling coil pipes, cold water is supplied by the chiller and the
circulation pump. Or directly in the evaporator, a compression
cycle is placed instead of the coil.
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Fans

To create suction and receive ambient air or a mixture of indoor
and outdoor air and pass through different parts of the air
conditioner and deliver it through air ducts and finally exit the
air Diffusers from a variety of fans with the power of electric
motors Different used. As we know, the passage of air through
different parts is faced with resistance and pressure drop, which
must be done by calculating and selecting the appropriate fan
and electric motor for this operation. Therefore, by determining
the amount of static and dynamic pressure drop and using the
relevant software, the choice is made. Fans are generally of the
Backward, Forward or Plug type, to which the electromore is
connected either directly or as a pulley and belt.

Heat recovery

Heat recovery is a part of the air conditioning device that is
designed to prevent energy wastage and ultimately save energy
consumption in the project. Suppose it is necessary to bring
fresh air from outside to inside to ventilate a space. In summer,
the incoming air is very hot and in winter, the incoming air is very
cold and causes a significant increase and decrease of indoor
temperature. On the other hand, to enter the air, it is necessary
to get some air out. Heat recovery is a device that captures the
energy of air that is transferred to the outside and transfers it to
the air that is to enter. In fact, the heat recovery Pre heats the
fresh air in winter and pre cool the fresh air in summer.

Control and instrumentation

In order to use the device optimally and correctly, instrumentation
and controllers are installed in the parts of the device to help
other equipment to operate at the optimal point and also to help
the operator in managing the system. For example, if the fan
speed is defined to supply a certain amount of air, by changing
the frequency of the input power to the electromotor, it can be
controlled and finally the amount of air passage to the defined
value, or when using various filters that after passing Time due
to clogging and dirt cause pressure drop, pressure difference
transmitters and monitoring to use the system. Also measure
the amount of inlet and outlet air flow or the amount of water
passing through the coils and send commands to the actuators of
the damper motor or control valves.
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Hygienic air handling unit

Hygienicair conditioners, also known as hospital air conditioners or
clean room air conditioners, are devices with special requirements
in design and construction, which are capable of completely
sterile and clean air that is free of dust, suspended particles and
pollutants. Provide for places such as hospitals, instrument labs
and clean rooms. Observance of health issues in the field of
pharmaceutical products is also a necessary precondition in the
quality of pharmaceutical products. Avoiding airborne pathogens
is a top priority. In the places of production and development
of pharmaceutical materials, the presence of flawless, perfectly
hygienic and sterile air is very important. Therefore, the use
of hygienic air conditioners to reduce or prevent the effects of
pathogens in the air is a must for the pharmaceutical industry.
The VDI standard belongs to the German Society of Engineers and
the VDI 6022 standard is a set of technical guidelines to ensure
that health requirements for air conditioning systems are met. In
fact, it is a guideline for sanitary HVAC systems to prevent adverse
effects on room air.

Standard VDI 6022 is the requirements for planning, design,
operation and maintenance of air conditioning and air conditioning
systems and states their components to achieve hygienic conditions
in accordance with the rules in the relevant user. In addition, it serves
as a basis for health inspections. However, these requirements are
primarily defined as the goal of health care. All occupied rooms or

spaces in places that are regularly used for more than 30 days a year
or more than two hours a day.
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Body material of hygienic or clean room air
handling unit

The air conditioner body according to Euro vent standard has a
double-walled structure, the mechanical specifications of which
must comply with EN 1886 standard. This structure is made of
extruded aluminum and often with polyamide thermal break
profiles to ensure the proper performance of the body in terms
of heat transfer resistance. The profiles used in hygienic air
conditioners should have curved and smooth inside corners to
prevent the accumulation of particles and dust inside the air
conditioner. Double-walled panels used in the construction of
hygienic air conditioners are 5 to 6 cm thick and can be made
of different materials, but usually the outer wall is made of
painted galvanized sheet and the inner wall is made of stainless
steel 304. In fact, the interior surfaces of the body should be anti
erosion and completely polished and have sufficient resistance
to corrosion. Another important issue in the construction of
these panels is the quality of insulation that is placed between
the two walls. Insulation that must provide sufficient resistance
to heat transfer as well as sound. High density and low thermal
conductivity of the insulation layer will indicate its good quality.
Rock wool and polyurethane are some of the common insulators
used in air conditioners. Sealing of air conditioning panels, which
is even more important in hygienic air conditioners, is often done
with the help of soft EPDM gaskets.
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filtration in hygienic air handling unit

One of the purposes of using air conditioners is to ensure the purity
of the room air. The quantity, variety, size of airborne impurities, and
the presence of polluted or odorous gases all indicate the efficiency
and effectiveness of the filtration mechanism in the air conditioner.
The outside air contains a wide range of dust particles, most of which
are very small. The air also contains microorganisms and gaseous
pollutants that can have destructive effects if they enter hygienically
sensitive places. For this reason, in the construction of hygienic air
conditioners, there is a special focus on selecting suitable filters.

There are millions of particles per cubic meter of air at any one time
in the ambient air, and the amount of filtration required by the air is
largely determined by the requirements of the desired location. As
a principle, air filters and similar systems that clean the air should be
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selected in such a way that air conditioners, especially hygienic air
conditioners, can guarantee the quality of the air delivered. In case
of removal of gaseous pollutants, in addition to particulate filters, gas
phase filters such as activated carbon filters or other safe mechanisms
may be used to separate the gases.

Filters are produced and supplied in different types according to the
ingredients, manufacturing technology and the ability to remove
various pollutants in the air stream. Each type of filter is tested
and classified under specific standards. One of these well-known
standards is the American standard ASHRAE.

EUROVENT is another standard by which all air filters throughout
continental Europe are classified with EU coding and marketed.
According to the amount of air pollution at the project site and the
sensitivity and requirements for the use of clean air, the type and
number of air conditioner filter beds are defined.
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Different types of fans in hygienic air handling unit

A fan is a mechanism that acts like a water pump by creating a
sufficient pressure difference and transmits air flow into the building
in the air conditioner. Based on the required aeration volume and the
total available static pressure drop, the appropriate fan is selected
for the system. In some air conditioners, depending on the situation,
another fan is used as a return fan, which, of course, plays the role of
exhaust fan in hygienic air conditioners.

Basically, one of the requirements for making hygienic air conditioners
is the use of direct drive fans. This means that no pulley or belt must be
used to rotate the fan blower, and the fan must be connected directly
to the motor. This is because it is possible for the belt constituents to
diffuse into the airflow path and cause air pollution.

Forthis reason, the fans used in hygienicair conditioners are often plug-type.
Fans that, like the centrifuge type, create air circulation in the transmission
path with the help of centrifugal force. With the difference that the air
enters from one side and after radial movement, it spins around. The
impellers of these fans, which work directly in connection with the electric
motor, mainly have blades in the form of backward curved.

Types of plug fansinclude:

Plug fan with AC motor: In this type of plug fan, the fan impeller or
so-called blower is installed directly on the motor shaft. These fans,
which are up to 75% efficient, produce less noise at lower frequencies.
The motor of these fans is one speed; That is, it has a fixed distance.
Therefore, if it is necessary to adjust the fan rotation speed to achieve
the actual operating point, the motor must be connected to a
frequency converter (inverter) mechanism so that the fan speed can be
continuously changed and thus the air flow can be controlled.
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Standard Air Handling Unit SAHU

The simplest air conditioner includes an air inlet, which usually
has a washable aluminum mesh filter, which is placed in a V-Type
to provide a suitable contact surface. In addition, it includes at
least one cooling or heating coil and at the end a fan Section. It
is the blower. Table AHU-1 lists the dimensions of this type of air
conditioner in the production capacities of this company in (mm).
Now, if according to the calculations and design, it was necessary to
add parts such as other coils, a return air mixing box or substrates
of bag filters. Extract the from Subtitle values and add it to the
length of the device. In addition, we placed the cooling and heating
capacity of various types of air conditioners in the columns of AHU-
1 table for initial selection. However, if this type of standard air
conditioner requires the use of HEPA, EPA or ULPA filters, the same
information can be obtained from the AHU-2 table.
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Table AHU -1

w BodyH  Supply Air
(mm) (mm) (cfm)

Approx. Cooling Approx. Cooling Approx. Heating
Capacity Max. Capacity Max. Capacity Max.
(MBH) * (MBH) **

2100 ( + P.Lengths) Up To 2900

2200 (+ P.Lengths) 1350 1150 Up To 4000 360 =
2450 ( + P.Lengths) 1350 1500 Up To 6000 480 525
SAHU700 2450 ( + P.Lengths) 1800 1500 Up To 8000 460 700
Ak 2650 ( + PLengths) 2100 1650 Up To 11000 500 960
WJUIGE 2850 (+Plengths) 2350 1850  UpTo 15000 460 1140
Sk 2850 ( + PLengths) 2600 2000 UpTo 17500 510 1520
SRS 2950 ( + PLengths) 2900 2100  UpTo 22000 620 1900
LIRS 2850 (+Plengths) 3150 2100 UpTo 27000 730 2350
SRS 2850 ( + P.Lengths) 3750 2100 UpTo 32000 700 2800
WIGIEEI 3200 (+Plengths) 4000 2100 UpTo 37000 620 3200
Sa\LEEnlEs 3200 ( + Plengths) 4500 2100 UpTo 43000 500 3700
P.Length :
For Each Extra Coil P.Length = 400 mm
For Mixing Box Section P.Length =500 mm
For Each Bag Filter Sec. P.Length =800 mm
* Cooling Capacity With One Cooling Coil
** Cooling Capacity With Tow Cooling Coil
Table AHU -2

Air Handling Unit Standard With ( V Type Filter Section + 1 Coil Section + Fan Section + Hepa Filter )
W Body H

Supply Air
(mm) (mm) (cfm)

Approx. Cooling Approx. Cooling Approx. Heating
Capacity Max. Capacity Max. Capacity Max.
(MBH) * (MBH) **

2500 ( + P.Lengths) Up To 2900

2600 (+Plengths) 1350 1450  UpTo4000 360 -

2850 (+Plengths) 1980 1500  UpTo6000 480 525
2850 (+Plengths) 2630 1500  UpTo 8000 460 700
3050 (+Plengths) 2630 1650  UpTo 11000 500 960
WIUIGEL 3250 (+Plengths) 3250 1850  UpTo 15000 460 1140
3250 (+Plengths) 3250 2100 UpTo 17500 510 1520
3350 (+Plengths) 3250 2100  UpTo 22000 620 1900
WIGIPEI 3250 (+Plengths) 3900 2100 Up To 27000 730 2350
3250 (+Plengths) 3900 2700  UpTo 32000 700 2800
WIGIEEIE 3600 (+Plengths) 4000 3300  UpTo 37000 620 3200
3600 (+Plengths) 4500 3950  UpTo 43000 500 3700

P.Length :

For Each Extra Coil P.Length = 400 mm

For Mixing Box Section P.Length =500 mm
For Each Bag Filter Sec. P.Length =800 mm
* Cooling Capacity With One Cooling Coil
** Cooling Capacity With Tow Cooling Coil
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SAHUH

Hyagienic
Air Handling Units

w BodyH  Supply Air  Approx. Cooling Approx. Cooling Approx. Heating
(mm) (cfm) Capacity Max. Capacity Max. Capacity Max.
(MBH) * (MBH) ** (MBH)

3000 (+PLengths) Up To 2900
3100 (+Plengths) 1350 1450  UpTo4000 360 -

3350 (+Plengths) 1980 1500  UpTo6000 480 525
3350 (+Plengths) 2630 1500  UpTo 8000 460 700
3550 (+Plengths) 2630 1650  UpTo 11000 500 960
3750 (+Plengths) 3250 1850  UpTo 15000 460 1140

P.Length : Table AHU -3
For Each Extra Coil P.Length = 400 mm

For Mixing Box Section P.Length = 500 mm (Usually Dose Not Have This Part)
For Each Bag Filter Sec. P.Length =800 mm

* Cooling Capacity With One Cooling Coil

** Cooling Capacity With Tow Cooling Coil
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Zent

Types of evaporative coolingair conditioners
As mentioned before, the air is heated or cooled by passing through a
heating and cooling coil in an air conditioner and enters the ventilated
space. In some geographical areas that have low relative humidity
and naturally the temperature difference between dry and wet bulb
Temperature is relatively large, it is possible to use a relatively cheaper
evaporative cooling system to create cold air, with this method we
will be able to Reduce the air temperature to a temperature close to
the wet bulb temperature by passing air over a wet surface or space
where water is sprayed. For this purpose, air conditioning devices are
designed that instead of its cooling coil, the part that has cellulose
pads and is constantly kept wet by the water pump of the surface of
these pads is replaced. This term is called Zent device.

In the air washer device, instead of the wet surface, a spray space is
used where water turns into very small particles and the air, while
passing through this space, exchanges heat with water particle and
its temperature decreases. Obviously, if the temperature reduction is
suitable for the desired space of the project, the project will not need
to use a chiller and other peripheral equipment.

Zent

The first type of ZENT produced in 1970 by Saphyad Co by adding
a Heat exchanger coil in output of a water cooler. Since 1970
until now, ZENT has made many improvements and has become
more complete. It has been used at homes, offices and industrial
buildings and has satisfied customers.
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Horizontal Zent Unit Standard (Table Zent-1)

Supply Air (cfm) Approx. Heating Ca-
pacity Max. (MBH)

Up To 2500

1780 950 1440 Up To 3000
1980 1210 1540 Up To 3800
2165 1210 1540 Up To 5000
2260 1490 1920 Up To 6000
2260 1540 2015 Up To 7500
2260 1950 2015 Up To 9000
2910 1950 2015 Up To 10500
2910 2100 2080 Up To 12000
3110 2100 2080 Up To 13500
3110 2440 2080 Up To 15000
3210 2900 2540 Up To 18000
3560 2900 2540 Up To 21000
3710 2900 2540 Up To 24000

Vertical Zent Unit Standard (Table Zent - 2)

Supply Air (cfm) Approx. Heating Ca-
pacity Max. (MBH)

SZ-40-*-V 950 800 2000 Up To 2500
Z-50-* -V 950 800 2000 Up To 3000

Z-60-* -V 950 800 2000 Up To 3800
Z-85-*-V 1250 800 2150 Up To 5000
Z-100-*- V 1550 1200 2600 Up To 6000
Z-125-*-V 1550 1200 2600 Up To 7500
Z-150-*-V 2000 1200 2600 Up To 9000
Z-175-*-V 2000 1200 2600 Up To 10500
Z-200-*-V 2000 1550 2750 Up To 12000
Z-225-*-V 2000 1550 2750 Up To 13500
Z-250-*-V 2000 1550 2750 Up To 15000
Z-300-*-V 2850 2200 2910 Up To 18000
Z-350-*-V 2850 2200 2910 Up To 21000
Z-300-*- V 3100 2200 3650 Up To 24000

Horizontal Air Washer Unit Standard (Table Air Washer - 1)

Supply Air (cfm) Approx. Heating Ca-
pacity Max. (MBH)

saw-250 | 3990 1400 1700 Up To 2900
A 4090 2000 1700 Up To 4000
[sAw-500 | 4420 2000 2000 Up To 6000
4600 2000 2300 Up To 8000
4770 2300 2600 Up To 12000
[sAw-1300 | 5270 2600 2600 Up To 14000
5420 2600 2900 Up To 17000
5620 3200 2900 Up To 22500

5800 3800 2900 Up To 27000
SAW-3000 6450 3800 3200 Up To 33000
6300 5000 3200 Up To 42000

Note: The dimensions of the air washer device can be changed to some extent in width and height
Note: If the device does not have a heating coil, the length of the device will be reduced by about 400 mm
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