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ANCILLARY EQUIPMENT

- Softener

One of the main problems in the domestic and industrial applications especially in steam boilers is hard water. The
main factor in the deposit formation is calcium and magnesium ions in raw water which usually show themselves in
the form of bicarbonates and white deposits. The other ions that cause to form deposition are iron and manganese
ions which exist on a smaller scale in water. One of the most safe and convenient approaches to remove the
mentioned ions is to apply ion exchange water softener.

v’ Features and Technical Specifications

® Based on the customer's offer, the softener body can be constructed by stainless steel, FRP, galvanized steel, and
carbon steel with zinc rich and epoxy coatings and also equipped by a manhole.

® Steel used in softener is DIN 17155 - 17 MN4 especial for pressure vessels.

® Tubes used are galvanized, polyethylene, and carbon steel with epoxy coating.

® Modern welding processes such as SAW and SMAW is performed with approved WPS.

® Nozzles used in water collection and distribution process are high-pressure polyethylene and brass.

® The softener control system can be manual, semiautomatic, and fully automatic.

® The softener is equipped with sample valve, air vent valve, and gage pressure.

® The inside surface of the softener shell are coated with one zinc rich layer and two epoxy layers after sand blasting.
And also, the softener outer surfaces is covered with primer and painted.

® The ion exchange water softener operating pressure is 3 bar. Application of this device at pressures over 3 bar

causes to destroy water softener resin.

Water Softener Capacity= (Flow Rate (Gpm)x60x Washing Cycle (hr)x Water Hardness (ppm))

(Grain) 17.1

Specifications of Softener

| Flow | 0 vave | Diameter
- = Sand Salt Tank

DS-TW-S0-30 30000 5 5 2 314 1 1/2 10 25 40 320 600 950
DS-TW-SO-45 45000 7 7 3 3/4 1 112 10 25 40 320 700 1050
DS-TW-S0-60 60000 9 9 4 3/4 1 12 12 50 40 320 800 1200
DS-TW-SO-100 100000 1 1 5 3/4 1 1/2 15 7] 60 470 1000 1550
DS-TW-S0-150 150000 15 15 i1 1 1 172 20 125 100 550 1000 1550
DS-TW-S0-200 200000 20 20 10 1 1 1/2 25 175 100 600 1250 1800
DS-TW-50-250 250000 30 30 14 1 1 1/2 40 200 200 650 1300 1850
DS-TW-SO-300 300000 34 34 17 11/4 1 3/4 50 250 200 650 1500 2050
DS-TW-SO-400 400000 40 40 23 11/4 1 3/4 75 350 300 700 1500 2100
DS-TW-SO-500 500000 54 54 27 1172 2 1 100 425 400 800 1500 2100
DS-TW-S0-600 500000 62 62 30 2 2 1 125 500 400 850 1500 2200
DS-TW-SO-750 750000 75 75 38 2 2 1 150 625 S00 900 1500 2200
DS-TW-S50-1000 1000000 105 105 44 2 2 1 175 825 500 1000 2000 2700 1in = 25.3995 mm: 1 ft= 12 in =0.3048 m
DS-TW-SO-1200 1200000 120 120 50 2112 2 1 200 1000 1000 1100 2000 2800 1 Ib = 7000 grain= 0.4536 kg
DS-TW-SO-1500 1500000 135 135 58 2112 B 1 250 1250 1000 1200 2000 2800 1 gal = 4.546 | (brit.) = 3.785 | (am) = 0.16 cu ft.
DS-TW-S0-2000 2000000 190 190 100 3 - 2 300 1675 1500 1300 2500 3400 1 bar = 14.504 psi = 0.984 atm= 100 kpa
DS-TW-S0-2500 2500000 220 220 115 4 - 2 350 2100 2000 1400 2500 3400 1 atm = 1.013 bar ; 1 kg/lcm?= 14.223 Ib/sq in(psi); 1 BHP = 33,480 BTU/hr = 9.803 KW
DS-TW-S0-3000 3000000 255 255 130 4 - 2 400 2500 2000 1400 3000 3900 All Specifications are subject to change without notice.
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Daboo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficiency of products or changes in the standards.
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ANCILLARY EQUIPMENT

- Sand and Activated Carbon Filter

Sand filters are utilized to remove suspended particles in water with diameters up to 50 p. Activated carbon filters are
usually used to remove organic materials and extract free chlorine from the system feed water. These kinds of filters
not only cause to remove taste, color, and odor from water but also protect equipment and devices which work with
feed water against the likely damage resulted from organic material deposit and oxidation. Activated carbon filters
are very useful devices to treat feed water, because, they are multi-purpose devices and don't add any harmful
materials to water.

It should be noted that different kinds of activated carbon filters can have different
chemical and physical characteristics, hence, selection of appropriate filter for
particular application is very important. Based on the suspended particles
concentration in water, these filters will be saturated after a while so
they should be backwashed. For backwashing, three different
mechanisms including manual, semiautomatic and fully automatic
can be used.

Activated carbon filters should be regenerated because their
adsorption capacities decrease with the passage of operating time.
These filters need to be washed by low pressure steam about 25
minutes after backwashing. In the case of not being used for a
long time, they should be washed by chlorinated water. The inside
surface of these filters shell is coated with zinc rich and epoxy in
three layers after cleaning, sand blasting, and rust removing. And
also, these filters outer surface is covered with primer (one layer)
and painted (two layers).

Each filter is equipped with inspection doors (above and below of
it), manometer, and airvent valve. Based on raw water
characteristics and the required quality, filter bed is filled with
multilayer granulated anthracite silica stone.

Diameter m Filtration Speed Capacity Required | Washing

Capacity | Capacity
Filter model D Valve
I 3 A o e S

DS-TW-SF-5 5 21 600 800 1400 11/4 1/2 18 21 24 250 30
DS-TW-SF-9 9 38 800 1000 1500 1142 3/4 32 38 43 400 54
DS-TW-SF-14 14 60 1000 1200 1800 2 1 51 60 68 850 85
DS-TW-SF-17 17 74 1100 1500 2100 2 1 61 74 a2 1250 102
DS-TW-SF-20 20 88 1250 1500 2250 2172 1 79 88 106 1650 132
DS-TW-SF-30 30 133 1420 1500 2250 3 11/4 114 133 152 2400 191
DS-TW-SF-40 40 176 1750 1500 2400 4 11/4 156 176 208 3200 259
DS-TW-SF-55 55 242 2000 1500 2500 4 11/4 203 242 270 3800 338
DS-TW-SF-68 68 300 2250 1500 2600 5 11/2 257 300 343 5400 428
DS-TW-SF-85 a5 374 2500 1500 2600 5 11/2 317 374 423 6500 529
DS-TW-SF-1056 105 462 2750 1500 2600 6 2 384 462 512 8000 639
DS-TW-SF-120 120 528 3000 1500 2600 6 2 457 528 609 9500 761
<3l pladl SiihGed golagd g o id Diliadidio podt ey Copued Ll pUBL g iy A0l5T o0 Leal sl puuhd g 355 Sllgaano Glosily ulul il Cigz 3 amugT g GaEad aoly SlEEas ulul y Gl gl

Daboo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficiency of products or changes in the standards.
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ANCILLARY EQUIPMENT

. Deaerator

Water is a good solvent for oxygen, carbon dioxide, nitrogen, and other gases. The possibility of dissolved gas
concentration in water increases when the water temperature decreases and also the water is in the static situation.
In contrast, when water temperature increases gradually or it is pumped inthe circuit, dissolved gases in water
initiate to separate and lead to the corrosion of pipes and heating devices. Furthermore, as the water temperature
increases, corrosion will also increase. Dissolved gas in water is one of the important reasons of the steam boiler
corrosion where the temperature is very high. Also, the presence of dissolved gas in the working fluid of a heating
system and concentration of gas at any point in the system causes to reduce the system thermal efficiency.

For this reason, separation of dissolved gases (oxygen and carbon dioxide) in steam boiler feed water and returned
condensate water is essential in order to prevent pipes, pumps, boilers, and condensate return lines from corrosion.
The use of correct treatment chemicals in system can reduce damage to some extent, however, despite of being
costly, this approach cannot solve the problem completely. Moreover, because of PH variations in system resulted
from the variation of the amount of treatment chemicals, another kind of corrosion occurs in the heating devices.
Therefore, along with the use of treatment chemicals, physical treatment known as mechanical de-aerator is also
used in order to separate dissolved gases in boiler feed water. De-aerators are produced in horizontal form with the
capacity of 1-20 m3/hr and in three types including Atmospheric, ]

Permutit, and Spray & Tray- type, based on costumer order. 1l

v/ Features and Technical Specifications:

® Reduction of dissolved oxygen in boiler feed water to less

than 0.005 cc/lit

® Reduction of measurable free CO2 to approximately zero
® Increasing of boiler feed water temperature to atmospheric
boiling point in order to prevent thermal shock in steam boiler
@ Separation of air in water in order to reduction of the
effects of the air concentration at one points of system .
especially in boilers and in the heat transfer circuits i
® The least amount of the steam condensate losses and

saving water and energy consumptions

® By rapidly mixing water and steam in the deaerator
scrubber section, boiler feed water is heated and dissolved
gases in feed water is vented fully

® The least height and space required because of a

well- designed deaerator

® Ease of installation and operation

@ The possibility of installing a fully control
equipment and even heat exchanger
and water circulating pump bypass,
if necessary

~

L,
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Specifications of Permutit Deaerator

DS-AE-PD-5
DS-AE-PD-9
DS-AE-PD-18
DS-AE-PD-30
DS-AE-PD-50
DS-AE-PD-70
DS-AE-PD-90
DS-AE-PD-110
DS-AE-PD-150
DS-AE-PD-200
DS-AE-PD-250
DS-AE-PD-300
DS-AE-PD-400
DS-AE-PD-500

A 121 SN 5 a3 i ] g b SB35 Ay SRS g3 3 95 iy a2 I it 3 3 3 k3 0ty CARARS

Outlet | Outlet
Capacity |Capacit
ibihr | lighe _ | Velume
5000 2000
9000 4000
18000 8200
30000 13000
50000 22700
70000 31000
90000 40800
110000 50000
150000 68100
200000 91000
250000 113500
300000 136200
400000 181700
500000 227000

Storage

Tank

lit

1100
1800
2150
3600
6100
7600
10000
12600
15500
18700
23800
29100
36000
48000

1200
1200
1200
1250
1600
1800
1800
1800
1800
2500
2500
2500
3000
3000

1000
1100
1900
3000
3000
3000
4000
5000
6000
4000
5000
6000
5000
6400

Daboo Sanat can change technical and dimension specifications

5800
6800
7100
6100
7600

2112
2112
212
2112
212
2112
2112
2112
212
2112

3600
3000
3600

h and D

o bbb Ww

LSS
B B B e o T o i

N E

IS

6 5
6 5
8 6
8 6
10 8
10 8
12 10
12 10
15 12
15 12

b gy Samias gl

t Department aim to increase efficiency of products or changes in the standards.
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DS-AE-TD-1 1 3000 800 1300 300 70O 1 3 1 2 1 2250
DS-AE-TD-2 2 5000 950 1500 350 1000 1 3 11/4 21/2 11/4 2650
DS-AE-TD-3 3 8000 1000 1500 480 1100 11/4 L) 11/4 3 11/4 3000
DS-AE-TD-4 4 10000 1150 1800 480 1200 11/4 4 11/2 3 11/2 3200
DS-AE-TD-6 5 12000 1250 2000 600 1250 11/2 5 112 4 2 3400
DS-AE-TD-6 6 14000 1250 2300 700 1500 2 5 11/2 - 2 3600
DS-AE-TD-7 7 16000 1300 2500 700 1500 2 ) 2 4 2 3740
DS-AE-TD-8 8 18500 1400 2500 800 1500 2 6 2 4 21/2 3820
DS-AE-TD-10 10 22500 1450 3000 9S00 1500 2 6 2 5 20192 3950
DS-AE-TD-12 12 27000 1550 3000 900 1600 21/2 6 21/2 5 3 4050
DS-AE-TD-15 15 34000 1750 3000 950 1600 212 8 21/2 S 3 4300
DS-AE-TD-20 20 46000 1900 3500 1000 1700 3 10 3 6 4 4600

cAglad pladl SAAGes solasl g oS Dlaaddio puhd dg Sl Gld EUbl g3y 251930 L dylailiuwl juaad g 395 Slgaao ylossly halil Cige s cemuwgd g Gaial Aol OlELEAT Gelwl o Cumiie gils
Dabeoo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficiency of products or changes in the standards.
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A super heater is a device used to convert saturated steam or wet steam to superheated steam or dry steam.
Saturated steam generated in a steam boiler is sentto a super heater in order to increase its temperature (in
saturated condition, mixture of water vapor and liquid exist together at equilibrium. In this condition, when more heat
is transferred to liquid, there is not the possibility of increasing the vapor temperature and this transferred energy
causes to vaporize liquid which known as latent heat).

Daboo-Sanat super heater is an independent device which has
the capability to increase the entered saturated steam temperature
to a desirable temperature with high accuracy (£1 °C).

v Features and Technical Specifications

® High thermal efficiency

® Capable to increase steam temperature in each amount (without

any dependency to the boiler capacity)
® Ease of services and maintenance

® |t can be designed and produced for temperatures between 200

and 550 °C at any operating pressure
® L ow volume-to-capacity ratio

® The use of premix burners in order to increase the thermal
efficiency and no flame collision with the heat exchanger surfaces
® Observing international standards like NFPA 85 & 86 and ASME

Sec V.

® The use of the best materials in furnace and heat exchanger
construction based on the super heater operating temperature
® Capability to produce with the capacities between 50 and

15,000 kag/hr

® The use of recuperator (combustion air preheater) in order to
increase the thermal efficiency based on customer order

TECHNIGAL CATALDG n l ‘W‘ 11
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ANCILLARY EQUIPMENT

. Air Separator / ygilpawyl

Air separator is used to remove entrained air in

water in heating systems. Water enters to air

separator in tangential direction and exits from

it tangentially after circulating through it.

Because of the existence of centrifugal force
resulted from water circulation, water velocity is reduced
and dissolved gases in it is separated and vented at the top
of the air separator.

23 01 33 Jglao glga (idlw 2 )1 9 (3903 152 Zag2 49l sl
FUwlon S ygio 6ol 3 0 IS0y ilialo )5 gLl
Ol 3l wlos ygua 6 213)S U552 jl g 9 03503 lg ol —Siuw
1S U352 5550 1 12 )8 (59045 3929 Jals 0y 33550 215
Jlgoailaz g ys Jghao sl «ol gl 2 ae paw lasalS g T
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wid Slaidio g Lljo ¢
v Features and Technical Specifications Uhubigy U oanl S (59,1 030 053 Laws ¢5g3l jass ol 0 Siuus @
® Air separator is made of carbon steel sheet and the inner : .mwwﬂsyl;@ : L STIENR

surface of it is coated with zinc rich and epoxy layers

® The air vent outlet pipe is made of stainless steel

® Air separator filter is constructed from galvanized and
stainless steel

® This device can be produced at operating pressures of 6
bar and 10 bar based on customer order

- 3ublape Uil il guiz jl S 29,5 0Jg) @
<3l ool Jualicianl g 0351908 iz 1 gilganpl ySlo @
bl 1510 bar g6 bar g 1S gl s ;5 6185w oyl @
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Specifications of Air Separator

190 140

Capacity |Input & Output Connections
gal/min N1 & N2 inch

56 2

a0

DS-AE-AS-5.6 410 170

DS-AE-AS-9 21/2 440 220 250 170
DS-AE-AS-19 190 3 650 280 430 200
DS-AE-AS-30 300 4 790 320 530 300
DS-AE-AS-50 500 5 920 410 610 300
DS-AE-AS-T0 700 6 1090 460 660 370
DS-AE-AS-130 1300 8 1370 610 810 440
DS-AE-AS-200 2000 10 1650 770 960 530
DS-AE-AS-275 2750 12 1960 920 1190 610
DS-AE-AS-340 3400 14 2270 1070 1390 680
DS-AE-AS-440 4400 16 2600 1220 1590 770
DS-AE-AS-520 5200 18 3130 1380 1790 990
DS-AE-AS-630 6300 20 3440 1530 1990 1130
DS-AE-AS-T40 7400 22 3770 1680 2170 1220
DS-AE-AS-850 8500 24 4050 1830 2380 1350

TECHMICAL CATALDG
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Expansion Tank Open / jL bluuil giis S

Specifications of Open Expansion Tank

Volume Lerlgth W{ﬂth Thickness ov?ﬂl L
1L mm it inch
600
800

DS-AE-OE-10 100 400 400 3 3/4 3/4 3/4 3/4 3/4
DS-AE-OE-20 200 500 500 5 3/4 34 34 3/4 3/4
DS-AE-OE-30 300 600 600 850 4 1 1 1 1 3/4
DS-AE-OE-40 400 700 650 800 L 1 1 1 1 3/4
DS-AE-OE-50 500 700 800 900 4 1 1 1 1 3/4
DS-AE-OE-60 600 750 800 1000 5 11/4 11/4 11/4 11/4 1
DS-AE-OE-80 800 800 1000 1000 5 11/4 11/4 11/4 11/4 1
DS-AE-OE-100 1000 1000 1000 1000 6 11/4 11/4 11/4 11/4 1
DS-AE-OE-150 1500 1000 1000 1500 6 112 112 112 11/2 1
DS-AE-OE-200 2000 1100 1200 1500 8 1172 11/2 11/2 11/2 1
DS-AE-OE-250 2500 1250 1000 2000 8 2 2 2 2 1172
DS-AE-OE-300 3000 1250 1200 2000 8 2 2 2 2 11/2
DS-AE-OE-400 4000 1250 1300 2500 10 2 2 2 2 1112
DS-AE-OE-500 5000 1500 1350 2700 10 2 2 2 2 11/2
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Daboo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficiency of products or changes in the standards.
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ANCILLARY EQUIPMENT

- Expansion Tank

Expansion Tank

Expansion tank is the most common component of a water heating system. Water is an incompressible fluid, but, it
expands by increasing temperature. Therefore, in a closed water heating system and domestic hot water systems, a
space should be considered to protect systems from excessive pressure resulted from water expansion. If an open
type expansion tank is used, this tank will be set at the highest point of the system and is in contact with the
atmosphere. The oxidation, corrosion, and energy loss occurrence were caused to the invention of closed type
expansion tank. In these tanks, nitrogen as an inert gas is used instead of air to protect the system from corrosion.
By increasing water temperature, the bladder containing nitrogen is compressed and water has enough space to
expand without any significant variations in the system pressure.

:1] quS

|
S a |

Specifications of Closed Expansion Tank

Expansion Tank | Capacity opf:;:{:pg Diam et o Th'gka"ess
100 470

DS-AE-CE-100 6 (90) 1000 L 5
DS-AE-CE-200 6 (90) 1000 1500 4 5
DS-AE-CE-300 300 6 (90) 500 1500 2000 4 5
DS-AE-CE-400 400 6 (90) 580 1500 2000 4 5
DS-AE-CE-500 500 6 (90) 640 1500 2000 4 S
DS-AE-CE-600 600 6 (90) 700 1500 2000 5 6
DS-AE-CE-700 700 6 (90) 760 1500 2000 5 6
DS-AE-CE-800 800 6 (90) 820 1500 2000 5 6
DS-AE-CE-1000 1000 6 (90) 920 1500 2000 5 6
DS-AE-CE-1200 1200 6 (90) 960 1500 2000 5 6
DS-AE-CE-1500 1500 6 (90) 1120 1500 2000 6 8
DS-AE-CE-2000 2000 6 (90) 1120 2000 2500 6 8
DS-AE-CE-2500 2500 6 (90) 1260 2000 2500 6 8
DS-AE-CE-3000 3000 6 (90) 1400 2000 2500 8 10
DS-AE-CE-4000 4000 6 (90) 1400 2500 3100 8 10
DS-AE-CE-5000 5000 6 (90) 1450 3000 3600 8 10
DS-AE-CE-6000 6000 6 (90) 1600 3000 3600 8 10
DS-AE-CE-8000 8000 6 (90) 1840 3000 3600 10 10
DS-AE-CE-10000 10000 6 (90) 1800 3500 4150 10 12
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Daboo Sanat can change technical and dimension specific ations based on Research and Development Department aim to increase efficiency of products or changes in the standards.
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Condensate Tank /yuilaiS (jjas '
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Condensate tank, in addition to providing suitable saving opportunity, can be utilized as a storage tank for a steam
boiler. Water in the boiler evaporates to generate steam, then, the make-up water is supplied by boiler feed water
pump. By passing the generated steam through the steam consumer equipment and heat exchangers and losing its
heat, steam initiates to condense and hot condensate water with high quality is formed. This hot condensate water
may contain some contaminates resulted from steam consumption
process, however, it is an ideal source for a boiler feed water.
Therefore, if more condensate water retumns from the system, the
economic saving will be increased.

Since condensate water contains the high amount of heat, generally,
for every 6 °C increase in condensate water temperature in tank, fuel
consumption is reduced by 1%. Condensate water is pure and doesn't
need to treatment chemicals process, thus, the boiler water treatment
costs will be reduced. This tank can be produced in different
capacities based on customer order.
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Pressurized vessels are produced based on BS, DIN, and
ASME standards and can be used for maintaining liquefied
gas, compressed air, and compressed water.These vessels
are made of A 516 G70 and DIN17155-17 MN4 steel plate.

All welds are tested by qualified inspectors using various
non-destructive techniques (RT, UT, PT, MT,...).

Liquid vessels are usually used to maintain water and fuel
and are designed and produced based on BS and API
standards and also the National Iranian Oil Company
standard in different capacities up to 80 m?3 at operating
pressures from 6 to 40 bar. Crude oil and raw materials
storage vessels with the capacity up to 500 m3 can be
designed and built at the project site, by considering all of
the relevant standards requirements.
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ANCILLARY EQUIPMENT

- Steam Accumulator

Accumulator as a kind of storage tank is made of the steel that is used for pressurized vessels. These tanks are
applied to store steam in order to use in peak hours for steam consumption. Steam generated in a steam boiler
enters the accumulator, some of the entered steam will be condensed and the rest of steam fills the space above
condensate water. When steam is needed, it can be achieved by opening the valve located on the top of the tank.
Reduction in the accumulator pressure due to the steam discharge causes to evaporate condensate water in
accumulator which can be sent to system for consuming.

v’ Features and Technical Specifications

® This device can be used in industries which needs high steam flow rate in a short time and also it is capable to
supply steam with a constant flow rate at a short time

® This device can be designed and produced at different capacities from 1 m3 up to 50 m3 at operating pressure
from & bar to 25 bar

® Steam accumulator is equipped with control system and relief valve in order to safe operation

® The steam accumulator caps are built in the form of ellipsoidal, elliptical, and torispherical based on ASME Sec.
VIl standard

® The pressurized regions are welded by SAW approach and done automatically by boom and column machine and
also tanks' rotary welding positioner which provides high quality weld and integrity.

® |n order to prevent energy losses from the accumulator body, if it is required, body can be covered with fiber
ceramic with density of 128 kg/m® and enough thickness which is protected by a galvanized colored and aluminum
sheet

@ After all of welding process, heat treating and normalizing is done based on ASME standard
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