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Cooling Towers

Cooling tower can be identified based on four main parameters:
water inlet temperature to the cooling tower, water outlet
temperature from the cooling tower, maximum wet bulb
temperature of the installation environment and circulating
water flow. Using the cooling tower selection diagram or by
entering these four parameters in the cooling tower software,
the tonnage of the cooling tower can be determined and the
capacity of the required cooling tower can be determined. After
determining the tonnage and capacity, the current water flow
and cooling tower connections must be ensured.

The temperature of water entering and leaving the cooling

tower (which is usually ordered by the user) is another important
design parameter of the cooling tower. In fact, the choice of
these temperatures affects the heat load of the cooling tower.
The difference between the inlet and outlet water temperatures
is called “Range” and the difference between the outlet
temperature of the cooling tower and the humid air temperature
is called “Approach”, the amount of Approach in the lowest case
can be 3 degrees Celsius. This means that the cooling tower
can cool water up to 3 degrees above wet bulb temperature.
by increasing the “Range” or decreasing the “Approach”the
heat load of cooling tower will increase. Therefore, the inlet and
outlet temperatures of the cooling tower affect the heat load
and the design of the cooling tower.
Circulating water flow in the cooling tower: Another parameter
that affects the design of the cooling tower is the inlet water
flow (this parameter is also announced by the user). Water
flow is actually the amount of water per unit time that must be
reached from a temperature to a lower temperature. Circulating
water flow is proportional to the connections of the cooling
tower device, usually the water flow inside the connections is
designed to fit at a speed of 2.5 meters per second.
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Cubic Fiberglass Cooling Towers SFC

These cooling towers are counter flow type. Hot water Cascading
down on PVC or PP fill packs by anti clogging nozzles and water
particles are in contact with the air flow moving from the bottom
of the device, heat energy transfer and mass transfer occur
simultaneously. Evaporation of part of the circulating water due
to the latent heat of the water will cause double cooling of the
remaining water. The SFC cooling tower will minimize water loss
due to the use of a drift eliminator at the highest air outlet. The
body of this model is made of FRP which has a less weight than
metal models.

SFC (B b qaSe 52 2y

bfuT il 2 e 0Ly &yj odS o le.bc)g o)
G901 CgSH Ml g o Cguny dud Y LHl Jawwgd S39)9
ST 5 sl @03 23,5 (5 el PP L PVC gz 3 gl S
0olad 30 sl C Sy 30 0w Gl s 3l 4S led 0Ly b
g0 Olepad Ciygaar pyr JWEDH 5 GloyS (5,51 JUl casd,S 1,5
ST 0l oS 4 azgi b (63,8 50 Ol (e a5 o0dy 2
Sz gy 23,8 dlgs T obiladl Cacliae gl SO g
32596 53 A8 0ydad @i 3 ooliwl JWs 4y SFC Juos oS
Wy dilury Al g3 J81a> do |y OF GO Oljen g (50945 Cansad
Shld (:K.xz.wlx odle go3gs FRP ud= ) oS Sis ) BEVIRN]

2l 63d SLa Juo 4o i 45 S 09

SFC Series Combined Cube Cooling Tower Packing P.V.C Film 12

w BodyH Totalh
(mm)  (mm)  (mm)

el 830 830 2300 2700 9.5
Lei | 830 830 2300 2700 11
Lo 1230 1230 2750 3250 195
Lo 1230 1230 2750 3250 225
Lo 1230 1230 2750 3250 265
1520 1520 3000 3500 34
1520 1520 3000 3500 415
1830 1830 3150 3800 49.5
e l0l 1830 1830 3150 3800 58
Lol 2100 2100 3600 4300 70
Lol 2100 2100 3600 4300 85
e i0l 3000 2240 4000 4700 124.5
Lo Ell 3000 2240 4000 4700 160
Lo E0l 3000 2240 4600 5400 171
Lo 4200 3000 4600 5400 202
e Gl 4200 3000 4600 5400 254
ie 00 4300 4300 4600 5400 310
ieE 4300 4300 4600 5400 338

Flow Rate
(M3/hr)

No Of Fan Motor Power Net Weight Operating
(Kw) (Kg) Weight (Kg)

1 0.55 110 230

1 0.75 115 250

1 15 260 570

1 2.2 275 610

1 2.2 290 660

1 2.2 380 1200

1 2.2 400 1300

1 4.0 610 1420

1 4.0 645 1520

1 5.5 850 2800

1 5.5 900 3000

1 5.5 1350 4400

1 7.5 1420 4700

1 7.5 1500 5500

1 15 2325 8000

1 15 2450 8400

1 18 3225 11200

1 22 3400 11800

Attention : The numbers in this table are calculated for about 6 degrees Celsius difference between
water inlet and outlet Water temperature (35°C -29°C) and Wet bulb temperature 26°C

17 WWW.SAPHYAD.COM



4 17777 55—

DLAMWJ,M

Cubic Galvanized Metal
Cooling Towers

WWW.SAPHYAD .coy 18



SAPHYAD

INDUSTRIAL CO.

Cubic Galvanized Metal Cooling Towers SMC

These cooling towers are similar to SFC cooling towers in
dimensions and thermodynamic performance and they are
considered as counter flow cooling towers. The structure is made
of galvanized metal with appropriate thicknesses. The water is
sprayed on film or splash type of filling made of P.P or PV.C. these
cooling towers have a fiberglass axial fan and their installation at
the project site is very fast and easy. Also, the water distribution
system is anti-sediment and has a low maintenance cost.

SMC oilg/8 (538 qaSe 5l 2

wlie $uolinngays 3yShae g alal Ll 1 ouiiS Sis s 0 o
5 s s 0Ly Gla 7y Olgas 4 g sl 2 SFC Sl
L 0351908 iz 31 0038 U 70 895 0 5 43y Hig e g 4108
3 gl SaSs Sap CT 0l Al (2 0595 enlia Lo Clius
b 7y el D9 (2 Gl PV.CL PP i )l splash b g film g
S 05850 Joea 3 LT Gl 9 et (DB ()95 5 S
95 A O 10398 el Grizead D9 (2 plasl Olul 9 o

il 2 ol SIS s bl

SMC Series Metal Cube Cooling Tower Packing P.V.C Film 12
BodyH Totalh

Model L W

(mm)  (mm) (mm) (mm)

1030 1030 2300 2700 9.5
1030 1030 2300 2700 11
1430 1430 2750 3250 19.5
1430 1430 2750 3250 225
1430 1430 2750 3250 26.5
Lo cE 17200 17200 3000 3500 34
Lol 17200 17200 3000 3500 415
Lo PR 2030 2030 3150 3800 49.5
Lo U0l 2030 2030 3150 3800 58
Lo b 2300 2300 3600 4300 70
LG FUl 2300 2300 3600 4300 85
3200 2440 4000 4700 124.5
3200 2440 4000 4700 160
3200 2440 4600 5400 171
4400 3200 4600 5400 202
LGSl 4400 3200 4600 5400 254
4500 4500 4600 5400 310
4500 4500 4600 5400 338

Flow Rate
(M3/hr)

No Of Fan Motor Power Net Weight Operating
(Kw) (Kg) Weight (Kg)

1 0.55 193 313

1 0.75 201 336

1 15 455 765

1 2.2 481 816

1 2.2 508 878

1 2.2 665 1485

1 2.2 700 1600

1 3.0 1068 1878

1 3.0 1129 2004

1 4.0 1488 3438

1 5.5 1575 3675

1 5.5 2363 5413

1 7.5 2485 6065

1 7.5 2625 6625

1 15 4069 9744

1 15 4288 10238

1 18 5644 13619

1 22 5950 14350

Attention : The numbers in this table are calculated for about 6 degrees Celsius difference between
water inlet and outlet Water temperature (35°C -29°C) and Wet bulb temperature 26°C
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Hybrid Closed Circuit Cooling Towers

In this type of cooling tower, the cooling water of the system
circulates in a closed circuit consisting of one or two coils that
are designed according to the environmental conditions and
the amount of heat load of the system, therefore in terms of
suspended particles and any dust in the environment will be
completely isolated.

The water inside the coil pipes will decrease in temperature in
the vicinity of the tower open circuit water and cool air flow.
Therefore, due to the closed circuit, if the system water is
charged with soft water, it has no additional particles forever and
is suitable for sensitive systems such as cold water condensers
and exchanger.

Also, due to the need for less water flow in the internal cycle,
or the presence of cool air in the middle seasons, the amount
of makeup water, which is used in the cooling tower cycle will
be reduced.

The design and analysis of the type and size of the coil pipes
used in the cooling tower, is done by the relevant software
by considering the environmental conditions of each project,
the amount of water flow and the desired inlet and outlet
temperature.
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SCMC Galvanized Metal Cube Towers

These cooling towers are of the opposite flow type, hot water
is distributed through cooling nozzles and water distribution
system on the cooling surfaces and air flows from the bottom
to the top by centrifugal fans on the cooling surfaces and
evaporates a small part of Water evaporates, this evaporation
causes the remaining water to cool, which is collected in the

SCMC o519J6 (5310 (qaSe Sl 2y

NS oTuiab o cillre 0l g9 )l 0dS Sus kg o2
2uiS ST akaws (59) OF 22)98 i 9 (il SLEHL oy
Tobw G9) sl Glgid lawgi Vb dy by Sl 92 9 0l asl
3358 (2 QT 31 (65 Covud a3 Easl g b (2 0Ly ouiiS ST
23 dS oud S Lol ol ow@buTuM&awyww‘
(laan 40 9 Caoan 40 130200 6 33,5 (2 (59T oz oued ol et

bottom pan of the device to return to the cooling system. -“Jf 5L oS o
ARSI Hot water
lf—
AN I AN FN £
Fill
Centrifugal : 1 l 1
fan \ I
Cold water
SCMC Series Metal Cube Cooling Tower Packing P.V.C Film 12
Model L W Body H Flow Rate No Of Fan Motor Power Net Weight Operating
(mm) (mm) (mm) (M3/hr) (KW) (Kg) Weight (Kg)
SCMC - 45 1900 1760 2220 50 2 2.2 750 950
SCMC - 55 1900 1760 2520 55 2 2.2 850 1300
SCMC - 65 1900 1760 2820 60 2 3.0 950 1400
SCMC-70 1900 1760 2820 65 2 3.0 1000 1470
SCMC - 310 5450 2450 3600 200 3 11.0 4100 6000
SCMC - 345 5450 2450 3900 220 3 15.0 4500 7000
SCMC - 370 5450 2450 4200 230 3 15.0 4700 7500
SCMC - 395 5450 2450 4200 240 3 15.0 4900 7900

Attention : The numbers in this table are calculated for about 6 degrees Celsius difference between
water inlet and outlet Water temperature (35°C -29°C) and Wet bulb temperature 26°C
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Cubic Cross Flow Cooling Towers SXC

These are cross-flow cooling towers used in residential, office
and industrial buildings. Water is sprayed by gravity and without
the use of nozzles. The Fill pack and Drif eliminator used in
this type of cooling tower are of the special types for cross-
flow cooling towers, so that these components are located
completely in front of the air inlet louvers, located on the sides
of the device, the air flow after entering, changes its direction
by 90 degrees and is transferred to the top of tower or the air
outlet. The structure of this type of cooling towers is made of
HDGS profiles and its body is made of fiberglass. One of the
advantages of this model is easy access to the interior space and
its service and maintenance. Although the refrigeration capacity
in selecting the tower depends on the geography of the region,
ie the temperature of the wet bulb and the altitude above sea
level in the same region, but in the table below the dimensional
characteristics of different models and the approximate capacity
of this type of cooling towers, are inserted.

25 WWW.SAPHYAD.COM
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Method for determining the capacity of the SXC
series cooling tower using diagrams

To determine the capacity of the cooling tower, first in the
area of the red curves, we obtain the intersection of the wet
bulb temperature and the Range curve. Then, by moving
upwards vertically, in the area of the blue curves, we obtain the
intersection with the Approach area. Now we move horizontally
to find the intersection with the wet bulb temperature curve
in the area of green curves. In the last step, by moving in the
vertical direction downwards at the intersection with the
horizontal lines, we obtain the amount of water flow. Finally,
the tower model is suitable, the line of which passes above this
point

Attention : The numbers in this table are calculated for about 6 degrees
Celsius difference between water inlet and outlet Water temperature
(35°C -29°C) and Wet bulb temperature 26°C
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SXC Series Cross Flow Cubic Cooling Tower

H h
(mm)  (mm)

Flow Rate
(M3/hr)

Loc il 2500 1400 2200 400 28
2700 1600 2200 500 33
Ll 2700 1600 2200 500 38
(L0l 3000 1900 2200 500 45
(Pl 3000 1900 2800 500 55
(L0l 3300 1800 2800 500 65
3300 2000 2800 700 79
(Il 3600 2200 2800 700 90
3900 2400 2800 700 100
3900 2400 2800 700 125
3300 3600 2800 500 140
3300 4000 2800 700 180
(0 3600 4400 2800 700 190
(S 3900 4800 2800 700 200
(0 3900 4800 2800 700 235
(ULl 3600 6600 2800 700 270
L0l 3900 7200 2800 700 330
3600 8800 2800 700 385
(il 3900 9600 2800 700 400
(LI 3900 9600 2800 700 480

No Of Fan Motor Power  Net Weight Operating
(Kw) (Kg) Weight (Kg)
1 3.0 500 1050
1 3.0 530 1230
1 3.0 540 1240
1 3.0 620 1540
1 3.0 730 1850
1 4.0 870 2350
1 4.0 940 2530
1 5.5 1050 2950
1 5.5 1200 3250
1 7.5 1250 3300
2 4.0 1160 4560
2 4.0 1800 5000
2 5.5 2030 5810
2 5.5 2220 6400
2 7.5 2260 6440
3 5.5 3010 8680
3 7.5 3350 9620
4 5.5 3990 11550
4 5.5 4360 12720
4 7.5 4440 12800
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Approach (°c)
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Capacity determination diagram and sxc series cooling tower selection
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Cubic Metallic Cooling Towers SC

These cooling towers are made of cross-flow type encountering
water and air. Their axial fan is mounted on the wall of the
cooling tower at the air outlet and is controlled by a belt from
an electric motor mounted on the roof of the cooling tower.
To convert water into fine particles, wood mesh (processed
pine wood) is used perpendicular to each other. In this type
of cooling tower, the incoming water enters the basin that are
installed on the roof and is sprayed by gravity on the internal
wooden filling. The body of this type of cooling tower is made
of galvanized steel with suitable thicknesses and has excellent
strength and longevity.
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SAPHYAD COOLING TOWER o
TR =250 180 + 750
SELECTION CHART SC TYPE T
.5 Capacity determination diagram and sc 170 1
"',5 E series cooling tower selection + 700
RS T I
S 160 3
xS 1 650
150 £
0.70- 200 1 600
' 14073
0,68 130 550
0,661 120 § 500
0,64 150 | 10 T 450
I 100 3
0,62 Example Ef 400
| 90 4
0,60 :: 350
80 7
c 100 1
0,56 Lo 75 300
5 1
0,56 Iz 60 1 250
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0,541 50 :; 200
j SF E_
2 40 I
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Method for determining the capacity of the SC
series cooling tower using diagrams

To determine the capacity of the cooling tower, we first obtain
the refrigeration coefficient from the following method:
Refrigeration coefficient = (inlet water temperature - outlet water
temperature) / (inlet water temperature - wet bulb temperature
in the cooling tower installation area)

After obtaining the refrigeration coefficient, it is plotted on the
vertical line on the left (point A), then we draw a horizontal line
on the left to the point of inter section with the corresponding
wet bulb temperature curve (point B). On the other hand, we
find the amount of water passage of the system on the vertical
line on the right and draw the horizontal line to the left. Now
draw a vertical line from point B up or down to cut the horizontal
line of the amount of water passage (point C), check the range of
this point relative to the curves of the device model and select
the model.
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SC Series Metal Cubic Cooling Tower

w BodyH Totalh Flow Rate
(mm) (mm) (mm) (M/hr)

el 1250 1000 1500 1650 4
bl 1250 1000 1570 1720 65
L9 1250 1000 1650 1800 9.8
2200 1500 1650 1800 14
L0 2200 1500 1750 1900  19.8
2200 1500 1850 2000  26.5
2450 1750 1900 2050 32
Ll 2450 1750 2000 2015 42
LlOEDD | 2450 1750 2100 2250 54
e Eil | 2450 3500 1900 2050 66
oA 2450 3500 2000 2015 78
2450 3500 2100 2250 95

refrigera- No Of Motor Power Net Weight  Operating

tionTon Fan (KW) (Kg) Weight (Kg)
5.5 1 0.55 350 770
9.5 1 0.55 410 950
12 1 0.75 540 1100
19 1 15 750 1400
28 1 15 1020 2200
36 1 1.5 1130 2450
45 1 2.2 1580 2850
57 1 2.2 1920 3200
72 1 4.0 2150 3600
80 2 2.2 2700 5400
106 2 2.2 3400 6100
130 2 4.0 4000 7000

Attention : The numbers in this table are calculated for about 6 degrees Celsius difference between
water inlet and outlet Water temperature (35°C -29°C) and Wet bulb temperature 26°C
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Trapezius Cooling Towers STC

These cooling towers are cross-flow type withencountering
water and air. And are structurally quite similar to the SC towers
but in higher capacities. The method of selecting this type of
cooling tower, like the SC model, First, the cooling coefficient is
obtained from the formula that was explained before, then the
selection can be done using the below table and diagram
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STC series Trapezius metal cooling tower

Model UpperlL lowerL W

(mm)  (mm) (mm)  (mm)

5220 4380 2000 2200 3200 90
5220 4700 2500 2500 3500 110
5220 4700 2500 2500 3500 130
5220 4700 2500 2720 3700 160
5220 4700 2500 3000 3980 190
5220 4700 6000 2500 3500 225
5220 4700 6000 2500 3500 260
5220 4700 6000 2720 3700 300
5220 4700 6000 3000 3980 345

BodyH Totalh Flow Rate refrigera-
(M/hr)

No Of Motor Power Net Weight
(Kw) (Kg)

Operating
Weight (Kg)

tionTon Fan

125 1 5.5 3500 8000

165 1 55 4000 9000

180 1 7.5 4500 11000
225 1 11 5200 12000
265 1 15 6400 14500
300 2 5.5 8000 18000
350 2 7.5 9000 22000
420 2 7.5 10000 23000
475 2 15 10800 25000

Attention : The numbers in this table are calculated for about 6 degrees Celsius difference between
water inlet and outlet Water temperature (35°C -29°C) and Wet bulb temperature 26°C
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Trapezius Cooling
Towers STC

SAPHYAD COOLING TOWER
SELECTION CHART STC TYPE

Capacity determination diagram and

STC series cooling tower selection
3
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Field Erected Concrete Cooling Towers

\[o} Client Location Wafﬁ; /L:)IOW
01 Naghadeh Sugar Naghadeh 900
(17 Semnan Soda Ash Semnan 5000
03 Sarcheshme Sulfuric Acid Kerman 4694
04 Iranol Oil Tehran 5000
(113 Foolad Gharb Asia Delijan 1600
06 Dehkhoda Sugar Ahvaz 600
07 Sina chemical Industry Shiraz 400
08 Khouzestan Steel Company Ahvaz 2750
09 Adish Refinery Siraf 4050
10 Kangan Petro Refining Co. (KPRC) Kangan 16000
Tt Alay Mahestan Petrochemical co. 11000

Company(AMPC)

IRAMDOL Co.
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Concrete Industrial Cooling Towers

When the water flow rate is high, the cooling range is high,
or there are needs other than conventional cooling towers,
industrial cooling towers are used instead of common cooling
towers. Industrial cooling towers are often two types of
towers with concrete body or metal or concrete structure with
fiberglass cover. It is worth mentioning that the use of towers
with concrete body is much more common.

As it is clear from the name of these towers, its body and
structure are made of concrete.

The concrete cooling tower has the longest lifespan compared
with other cooling towers. And this makes the concrete towers
with the lowest amount of repair factor.

Concrete cooling towers play a very important role in the
process of cooling systems in power plants, refineries and other
industrial units.

Saphyad Industrial Company with more than 50 years of
experience in the field of cooling and heating facilities and
the first cooling tower manufacturer in Iran, relying on the
knowledge and experience gained during these years, has
designed, built and supplied many cooling towers in Metal, oil,
gas, petrochemical and chemical industries.

Also, in addition to the mentioned capabilities, this company
is ready to cooperate in the field of designing and supplying
cooling tower equipment, including filtration packages and
chemical injection packages.
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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 sl 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 4 dzg3 L 3,5 s ool 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 = (Sdo euwdl Gaie 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 .Cowl 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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/
il -
F
.,
=
Air Handling Units different parts el g 080wd Caliseo Sl Caound
Air Handling Units according to the type of use and design S Cuoud Jolis (>lpbo Jasl % 9 (5528 §95 4o dargi b djLuslgn
conditions include different parts as follows: Wl (2 J2d 7 4o Cadiseo
1-Structure CSl -
2- Body WY
3- Filters & AlS-Y
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.

49 WWW.SAPHYAD.COM

S5l Oluylgd 33 )3 $lgil (28 40

Deds 2 Ozl J35 o192 by JWal Esls jlnlg 33 903)S Jas
D990 L;ul,uubw Cl fgaxa 9 )b g0 (L3R eom> SLins 1o
Wiluwlga il gazs 3o JQJSL;ul:,uJ\WLSJJWLwLSOMJU.Q
o839 5 o0latunl 1 iS00 Olgie 4 65505 3 bl 4 i

S Ll ly CanliSH oy e i Swila slajlulgn 3 i)
o 5 51 ool «Sisild sajluslgn il Lokl 31 (5 Ll
ONIDS Siwdyz 4 Sl (3wl dS Lo (ol 4 .0ib o Direct drive
25590 4 Laniiuns oy (£ (92 9 99- o3liiunl doud 9 J 9251 8 o
Ao (S 03 S Slge 4S 313 3929 el ¢yl ASlyz 33,8 o
gl ‘.3'“‘.;‘).5‘“ g0 9 0l ddin b-mub)’f““")') .))SJJJ O)ygua
ST gy (2 S0 Sl Slajlulgs )3 4S 3a (8 (el e 4
25 5956 SIS Sgaiils 5 diilos 45 g (43 iy (2 S £

I 4S9l (ol b gt (g JUD! e 33 I (2,5 Easly (3530
23,8 (2 Qlip Bhbl 4 £lad S>3l w9 i Yy Byl S
Bitos S (2 8 93909 A 43 it JUal b 41 (13 el (5 g
(e 4 9y 0 sie) Backward curved JSi 4o 3l oy Shlo
Ll 2

Hladyle SH o oétﬁsn

ﬁbﬁ@\bmby‘d)&su &)l&yu)\)a ACJyyth)buB
VOdea..b)clSLmusuﬂ ayudwa-’)ﬁ-’}"WLSgJW R
28330 S (2 A5 (S o €3 (ral BLe (i )3 iyl doy
05 4 3LS )90 3 ¢l el (Solb y90) dis e ol 0 ol
2559 ol (£ (2319 (S (§ dlaii o (yliiwd Sl B Sz s
299 g yoky Olg B g uog (1y50) (uiyd Jire pinile S 4
3903 SRSy 198 Oy danald 35 9 0315 s |y (43



-

— Ly

AR TR e A *|

e _ JEAE [T s

_
HEAC A
e B b L : ‘o
I N R YL LT -
e K =l R e -
| 18 > .

T




SAPHYAD

INDUSTRIAL CO.

——-_-ﬂ"'ﬂ"

ot e
IBRT -
.8 TN
i
o R
LR an
i -
e -
(AL I B |
e i
me
MmigEw™ g &
E rq-'E
[ . ",
i | | ]
3
] im [ i LR
" n "
= i
m
m miw >
o m "
il 4 i ]
im o
: J A n '
T T ag g o
A i‘ _-',‘a-



4 17777 555

Ol Cesio 30 Y80 Olwo

SAHU

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)

\JUPEIE 3000 (+Plengths) 1350 1450  UpTo2900 260 - 300
\JUIEELE 3100 (+Plengths) 1350 1450  UpTo4000 360 - 410
LUGUELD 3350 (+Plengths) 1980 1500 UpTo 6000 480 525 620
3350 (+Plengths) 2630 1500  UpTo 8000 460 700 820
3550 (+Plengths) 2630 1650  UpTo 11000 500 960 1130
3750 (+Plengths) 3250 1850  UpTo 15000 460 1140 1350
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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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.

DL»A“'M R S s

SAHU ylusbice! jlanl g 06w

Diola e 955 Sod g (63939 Consad Jalis jLunl g 08w (3 03leo
o9 9 (5399 Caonad )3 ity (2 ka3 8 gl 3 5 iwleyS b g
O)WdWmiM‘wme@umU%}¢d3w
23 Leslg 865 ol slaslh AHU -1 Jgdz )3 09 (2 0300 1,8 St V
Sl 0 33 Aagdpe o 10 S ol GIdg e cudyb
QL Cooad 0,5 A8l 4y 2Bl ((2hb 9 Slewlxs i dilir
3 Qi b g il Sled bglss danzr « 4500 Glo S Jud
Job 44 5 Zhaeiwl Jsdar cotig b 5olie 1 g Sl dueS sla il
(50,59 (shlons (5 oyl (et s Ulg- dBLO] 0B
0315 3158 4l sl g AHU -1 Jgd 5 385 jlas 192 0&Guss $1g5)
08w 35 Wal b g Lleaas (5 ilid 31 ooliien] o s €y g0 sl 0
resto AHU-2 Jgor 31 el gy sl 0ol eplutibis] Olylg (5

Sib 2

WWW.SAPHYAD.COM 54



SAPHYAD

INDUSTRIAL CO.

Table AHU -1

W BodyH  Supply Air  Approx. Cooling Approx. Cooling Approx. Heating

(mm) (mm) (cfm) Capacity Max. Capacity Max. Capacity Max.

(MBH) * (MBH) ** (MBH)
LGP 2100 (+Plengths) 1050 1150 UpTo 2900 260 - 300
CIULEEDE 2200 (+Plengths) 1350 1150 UpTo4000 360 - 410
LLUGUEDL 2450 (+Plengths) 1350 1500  UpTo 6000 480 525 620
2450 (+Plengths) 1800 1500  UpTo 8000 460 700 820
2650 (+Plengths) 2100 1650  UpTo 11000 500 960 1130
WIUIGELLS 2850 (+Plengths) 2350 1850  UpTo 15000 460 1140 1350
2850 (+Plengths) 2600 2000  UpTo 17500 510 1520 1800
2950 (+Plengths) 2900 2100  UpTo 22000 620 1900 2250
WIGIPEI 2850 (+Plengths) 3150 2100 UpTo 27000 730 2350 2750
2850 (+Plengths) 3750 2100  UpTo 32000 700 2800 3260
LJGIEEI 3200 (+Plengths) 4000 2100 UpTo 37000 620 3200 3800
3200 (+Plengths) 4500 2100  UpTo 43000 500 3700 4400
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 BodyH  Supply Air  Approx. Cooling Approx. Cooling Approx. Heating

(mm) (mm) (cfm) Capacity Max. Capacity Max. Capacity Max.

(MBH) * (MBH) ** (MBH)
WIGIPEIE S 2500 (+Plengths) 1350 1450 UpTo 2900 260 - 300
WIGIEEDE T 2600 (+Plengths) 1350 1450 UpTo4000 360 - 410
WIUGIEAE 2850 (+Plengths) 1980 1500  UpTo 6000 480 525 620
2850 (+Plengths) 2630 1500  UpTo 8000 460 700 820
3050 (+Plengths) 2630 1650  UpTo 11000 500 960 1130
WIGIGERNT 3250 (+Plengths) 3250 1850  UpTo 15000 460 1140 1350
3250 (+Plengths) 3250 2100  UpTo 17500 510 1520 1800
3350 (+Plengths) 3250 2100  UpTo22000 620 1900 2250
WIUIPEI 3250 (+Plengths) 3900 2100 Up To 27000 730 2350 2750
3250 (+Plengths) 3900 2700  UpTo 32000 700 2800 3260
WJGIEEIT 3600 (+Plengths) 4000 3300  UpTo 37000 620 3200 3800
3600 (+Plengths) 4500 3950  UpTo 43000 500 3700 4400
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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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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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.
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Horizontal Zent Unit Standard (Table Zent-1)

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

sza0H | Up To 2500

sz50-*-H | 1780 950 1440 Up To 3000 260
sz-60-*-H | 1980 1210 1540 Up To 3800 300
sz85-*-H | 2165 1210 1540 Up To 5000 400
52-100--H | 2260 1490 1920 Up To 6000 480
S2-125--H | 2260 1540 2015 Up To 7500 560
S2-150-*-H | 2260 1950 2015 Up To 9000 720
2910 1950 2015 Up To 10500 800
s-200-*-H | 2910 2100 2080 Up To 12000 960
sz-225-*-H | 3110 2100 2080 Up To 13500 1040
sz-250-*-H | 3110 2440 2080 Up To 15000 1200
52-300-*-H | 3210 2900 2540 Up To 18000 1440
52-350-*-H | 3560 2900 2540 Up To 21000 1600
52-300-*-H | 3710 2900 2540 Up To 24000 1800

Vertical Zent Unit Standard (Table Zent - 2)
w H Supply Air (cfm)

Approx. Heating Ca-
pacity Max. (MBH)

Up To 2500 200
950 800 2000 Up To 3000 260
950 800 2000 Up To 3800 300
$2-85-*-V 1250 800 2150 Up To 5000 400
1550 1200 2600 Up To 6000 480
$2-125-*-V 1550 1200 2600 Up To 7500 560
2000 1200 2600 Up To 9000 720
§Z-175-*-V 2000 1200 2600 Up To 10500 800
$2-200-*- V 2000 1550 2750 Up To 12000 960
$2-225-*-V 2000 1550 2750 Up To 13500 1040
2000 1550 2750 Up To 15000 1200
$2-300-*- V 2850 2200 2910 Up To 18000 1440
2850 2200 2910 Up To 21000 1600
$2-300-*- V 3100 2200 3650 Up To 24000 1800

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 380
[sAw-500 | 4420 2000 2000 Up To 6000 500
4600 2000 2300 Up To 8000 690
4770 2300 2600 Up To 12000 960
[sAw-1300 | 5270 2600 2600 Up To 14000 1050
5420 2600 2900 Up To 17000 1350
5620 3200 2900 Up To 22500 1900
[sAw-2500 | 5800 3800 2900 Up To 27000 2500
6450 3800 3200 Up To 33000 3150
SAW-4000 6800 5000 3200 Up To 42000 4200

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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Celling mounted Fan Coil

Production of concealed fan coils with capacity of 200-1200 cubic
feet per minute

Suitable dimensions for dropped ceiling

Three fan speeds

Low noise

Optional heating element

Fresh air gate

Easy to access fan and motor for maintenance

Easy to use air release valve

Galvanized steel body

Motor temperature monitoring and self-protection from high
loads

Galvanized steel or ABS condensing basin with insulated walls
from leaking

Washable and replaceable filter

Three way high capacity coil

Optional four pass heating /cooling coil is also available
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Coil Dimention

Electromotor Brand

Total Current

Electromotor

Fan Material

Electromotor Power

Noise Level

Device Dimention
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Kg

bar

mm

mm

Qty

FPI

Qty

Qty

200
2300
380
12
3600

18

425

400

0/26
1

1

34
40

770

300
3200

535

5400

19/5

575

550

0/26
1

1

34
42

930

Specification

Saphyad

Saphyad Fancoil (SF)

400
4500

690

7100

24/5

655

650

0/36
1

2

500
5300

860

8200
26
15

0/45

730
200

15

675
200
3
12
Electrogen
0/36
1

2

600
6200

1000

10400

28/5

875

700

0/45
1

2

Galvanized Steel

37 37
44 44
1010 1010
505
225

46/5
45

1250

800

8300

1420

14200

38

1155

2 Aluminum layer + 1 Synthetic Layer

850

0/72

37
46

1410

1000

9200

1550

16300

42

1305

1100

0/9

46/5
48

1560
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High static pressure JUE beS 9
Fan Coil YU SSliw! HLad b

Duct mounted Fan Coil JUE JsgS 0y
«  Production of built-in fan coils with capacity of 600-2000 cubic 4885 50 CaSe g8 200006 600 Sl cudybs ppudgieabls
feet per minute G889 gs b souiogll g pbeslu ol o
«  Aluminum or sheet metal construction 403694936 bsScuaicls .
. Available with 3, 4 and 6 way coils G Gl )0 )3 lzme oidleS bsS Cuas 0l o
«  Optional heating element SO solo,S bgSlosliil cudols o
«  Optional heating coil b (law Oyguo )2 00 (Slgd daenyd s i
«  Optional fresh air gate adl il g i o o'Jg.SlygLsLa Gy9loolaiwl .
. Galvanized steel body il (325 ) szxfj.b Gz i Cldd ) o gile jloolaiwl .
. Easyto use air release valve Olwl Sy8L s _,Slyz ALGhly .
. Galvanized steel condensing basin with insulated walls from ORI g 83909 AN 9 (48 A gazmn sy Ol Hlasany (qflund o
leaking QU Sk 2l 03 gige cbla> Cgr Qo> Ladlre 4 5gme
«  Easyto access fan and motor for maintenance T e >l G Sled 9
«  Motor temperature monitoring and self-protection from high  Jlews (2925 9 cuad cubbBL 290l S gdiands B LB Shls o
loads JUE 03,5 3L 40 3L 9o Olaal
«  Washable and replaceable filter B9S 050 ) 9 iy (192 wfﬁ Leslbweds .
«  Optional design for recirculation of air from behind and
bottom
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G100 G100 G100
CFM 1600 1800 2200
m3/h 2720 1700 3740
ot CFM 1441 1620 1980
volume m3/h 2450 2754 3360
CFM 1226 1440 1760
m3/h 2170 2448 2990
kw 14.1 15.8 19.9
Cooling Capacity kw 13.03 14.6 1858
few 11.87 13.46 17.24
few 212 238 30
Heating Capacity kw 18.23 17.85 26.7
w 15.69 17.85 225
m3/h 2.42 2.72 3.43
w 10000 10000 10000
mm 25.4x22 25.4x22 25.4x22
mm 9.53 9.53 9.53
mm 996355 996x355 996x355
| ranmotor  [NENNCT L 1 1
dB(A) 62(58) 62(58) 62(58)
i i "
7 7 7
| Net(with EAH) | kg 76(82) 76(82) 76(82)
mm kg 83(89) 83(89) 83(89)
Dimension | Net | mm 1290x400x809  1290x400x809  1290x400x809
(WxHxD) mm 1448x460x877  1448x460x877  1448x460x877
Dimensionwith | Net | mm 1290x400x874  1290x400x874  1290x400x874
EAH (WxHxD) mm 1448x460x950  1448x460x950  1448x460x950

1.All preformane data above on 12pa external static pressure of standard products and 30 pa of high ESP product.

2.Cooling capacity test condition: air intlet temp. 27DB C/19WB C. sater inlet Temp. difference 5 C

3. Heating capacity test condition : air intlet temp. 21DB c. sater inlet Temp. 50 DB c the volume of air and water is sme as cooling.

4.noise level is tested in full- anechoic room.

5.The EAH capacity only available with E type unit
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Deserintion SDF - 800( E ) | SDF - 1000( E ) | SDF - 1200( E ) | SDF - 1400( E )
P G70 G7010 G7012 G7014
CFM 800

1000 1200 1400

m3/h 1360 1700 2040 2380

ol CFM 720 902 11.4 1246
volume m3/h 1224 1530 1877 2118
CFM 640 810 948 1092

m3/h 1088 1377 1612 1856

kw 6.5 8.8 40 12

Cooling Capacity kw 6.37 8.19 9.44 11.47
lew 6.12 7.57 8.53 10.24

lew 9.7 1322 15 17.9
HeatingCapacity kw 8.54 11.48 12.9 15.75
ew 7.18 9.9 11.25 13.6

m3/h 111 1.51 1.71 2.05
w 5000 5000 5000 5000
mm 25.4x22 25.4x22 25.4x22 25.4x22
mm 9.53 9.53 9.53 9.53
mm 16 16 16 16
mm 700x355 700x355 700x355 700x355
| fanmotor [V 350 350 350 350
dB(A) 62(59) 61(57) 61(57) 60(56)
inch 3/4 3/4 3/4 3/4
inch 3/4 3/4 3/4 3/4

| Net(with EAH) [N 50(53) 50(53) 50(53) 50(53)
| Gross(with EAH) [ 55(58) 55(58) 55(58) 55(58)
OO L mm o46x400x816  946x400x816  946x400x816  946x400x816

HxD) Packing mm 1075x480x857 1075x480x857 1075x480x857 1075x480x857

IR L mm 946x400x876  946xA00x876  946x400x876  946x400x876
EAH (WxHxD) Packing mm  1075x4480x925  1075x4480x925  1075x4480x925  1075x4480x925

1.All preformane data above on 12pa external static pressure of standard products and 30 pa of high ESP product.

2.Cooling capacity test condition: air intlet temp. 27DB C/19WB C. sater inlet Temp. difference 5 C

3. Heating capacity test condition : air intlet temp. 21DB c. sater inlet Temp. 50 DB c the volume of air and water is sme as cooling.
4.noise level is tested in full- anechoic room.

5.The EAH capacity only available with E type unit
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Iranian or foreign production electro motors

Electromotor

Electromotor is one of the main equipment that plays a key role
in industrial equipment. Ensuring the operation and efficiency
of electromotors is the determining factor in Design and
manufacture of cooling towers. Saphyad Company, supplies the
electromotors from the most reliable European manufacturers
such as SIEMENS,ABB,WEG,VEM, ...

The degree of protection of electric motors from IP55 to IP67,
thermal class F and IE1 to IE4 standards is provided by the
project conditions. According to the customer’s request, it is
possible to supply Iranian electric motors such as ELECTROGEN,
MOTOGEN and GEMCO.:
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Transmission Systems

gearbox transmission system is the best replacement for belt and
pulley for speed reduction of motor used in cooling tower fans.
SAPHYAD is cooperating with reliable companies like FLENDER,
REGGIANA, ROSSI, and STOBER for procurement of these
products. Two types of these systems are coaxial and right angle.

Drive Shaft

Drive shafts are used for power transmission in cooling towers.
Steel, composite and flexible couplings are most common types of
drive shafts. SAPHYAD company is able to procure these drive shafts
by collaborating with well know Iranian and Europe companies
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Fan

fans are one of the main equipment in cooling towers. In
commercial towers axial fan is the most common type. Their
duty is to induce air from the inlet louvers and move along fill
packing to contact with water and transfer heat and mass in this
procedure. The air exits the cooling tower through the fan. the
fan must be designed perfectly to guarantee cooling tower duty
because cooling tower performance directly depends on fans
operation. cooling tower fans are made out of steel, aluminum
or fiber glass reinforced depend on conditions of air passing
through them. modern fans are usually made of FRP. fans with
diameters ranging from 0.5 to 12 meters and power from 0.25
to 250 kW can be used in cooling towers. new special Designs
results in best performance as well as low noise levels. Saphyad
industrial company has the ability to design and manufacture
any kind fans based on client needs.
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Packing

Grid Splash Packing
When cooling water contains high Calcium Carbonate
concentrations (TDS>50000) or erosion problems should be
considered, grid splash packing is used. These packings can
withstand high loads because of their self-support design and
high contact area between sheets. These packings have very
long life in rough environment resisting chemicals, bacteria,
and UV. FC70.34 splash packing is made from PP which makes it
corrosion and fouling resistant. SAPHYAD recommends FC70.34
HD as a solution for highly polluted water. They have thicker
walls and stronger connections comparing to other grid splash
packings. Main features of these packings are:

«  High strength and impact resistant

« Sunlight and UV resistant

« PP material Suitable for temperatures up to 80 C

«  Easy to install without the need for any glue or welding

«  Washable and reusable

«  Fouling and corrosion resistant

«  Low pressure drop

«  Usable for counter flow cooling towers

«  Low price and best replacement for wood packings

«  Useful for dirty water with high hardness

Easy To Install Without
The Need For Any
Glue Or Welding
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Fill Packings

Film Packings

SAPHYAD industrial company invested on PP film packing
production line to answer growing market demand. This
production line is capable of producing all types of film packings
in different sizes and steps utilizing worlds latest technology
and engineering. When water falls on these packing a film is
formed on the sheets. This film will result in higher contract area
between air and water in the same volume and will increase
surface evaporation and cools down the water. These packings
have specification called step which is the distance between two
sheets. 12 and 19 mm step size is the most common size used
in cooling towers for residential or commercial chillers because
they have great performance with low polluted water like urban
water.
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Packing

Net Splash Packing

SAPHYAD Net Splash is one of many types of packings available

for cooling towers. The main feature of these packings is low

corrosion tendency even when water is highly polluted (high

Calcium Carbonate solutions). This is because these packings

have lower specific area compare to other splash type packings.

Other features of these packings are:

. Better performance in open loop and closed loop hybrid
systems

« Improved designed for high flexibility in different conditions
and low pressure drop

« Fire resistant PP material which can tolerate high
temperatures as much as 80°C for long term and 90°C short
term

«  Special design for best heat and mass transfer

« Long life and eco friendly

«  Economicinstallation
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Drift Eliminator

Two types of SAPHYAD drift eliminators are available for
different applications, Cellular type and Blade type. Cellular
or honeycomb drift eliminators are designed in a way which
pressure drop is as low as possible as air flow changes
direction through a sine path and water droplets will be
trapped on eliminator walls. In blade type eliminators sine
shaped blades are hold together by retaining clips. These
eliminators commonly used in concrete towers. Both types
are available with PVC or PP material. As per costumer
request eliminators can be used in temperatures up to
70°C with PVC and 95°C with PP material.

These eliminators are designed and manufactured
according to latest Standards ATC-140 and CTI-STD-136.
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Sprinklers & Turbulators

Nozzles are responsible for water distribution on fill packings.
Two types of nozzles are gravity and pressurized. Gravity
type nozzles require atmospheric pressure and simple piping
as they connect directly to hot water basin as a result of
this circulating water pumps will be smaller with less power
consumption. pressurized nozzles have better water coverage
area but neccesity of presice design and complex piping are
their disadvantages. two main parameters of nozzle design
and selection are coverage area and water flow.nozzle are
usually made of PP or PVC material. Saphyad industrial
company design, procure and manufacture all types of nozzles
in different capacities.
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Airhandling unit frame profile

In 2022, Saphyad Company studied and designed aluminum
profiles that are used in the construction of the body Structures
of various air-handling units. In the design of this product, which
comes in three types, standard, hygienic and hygienic thermal
break, along with the corresponding polyamide connections,
we tried to comply with all the standards of body resistance
and air leakage, the wall thickness of these profiles and the
type of shape that is very beautiful and unique. It has made the
product beautiful and efficient. The creation of curves in the
hygienic and hygienic profile of the thermal break ensures that
no particles are formed in the corners and provides clean air in
specialized applications. In devices where heat transfer from
their body is important, using hygienic thermal break profiles,
because the thermal bridge is removed by using amide parts in
these profiles, and the amount of heat transfer from the body
is close to zero.
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