== Makhzan Foolad Rafe Co.

Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Oil),
Heat Exchangers, Pressurized Vessels and Ancillary Equipment
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Introduction of Daboo Sanat
Appreciations, and Certificates
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Steam Boiler

Fire Tube Horizontal Steam Boiler
Water Tube Horizontal Steam Boiler
Vertical Steam Boiler

Horizontal Firebox Steam Boiler
Clean Steam Generator

Warm Water Boiler and Hot Water Boiler
Three Pass Hot Water Boiler

Two Pass Warm Water Boiler

Firebox Boiler

Faran Warm Water Boiler

Condensing Boiler

Coal Fired Hot Water and Steam Boiler

Vertical Warm Water Boiler

Powerhouse Package

Floor Standing Combi-Boiler

Hot Qil Boiler & Molten Salt Boiler
Hot Qil Boiler
Molten Salt Boiler

Heat Exchanger

Heat Exchanger

Coiled Hot Water Generator
Spiral Coil Supply

Hot Air Generator

Ancillary Equipment

Softener

Gravel and Activated Carbon Filter
Deaerator

Super Heater

Air Separator

Expansion Tank (Open and Closed)
Condensate Tank

Pressurized Tanks, Liquid Storage Tanks
Steam Accumulator

Optional Products

Recuperator

Economizer

Industrial Autocalve / Turbulator / Buffer Tank

Silencer for Burner / Finned Surface / Flue Gas Analyzer

Engineering Service
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Delce STIED

Makhzan Foolad Rafe' company under the trade name of Daboo-Sanat
has started its industrial activity in the field of mechanical installations and
energy since 1996 with the goal of designing, manufacturing, and
production of different heating systems.The different kinds of boilers,which
can be used in variable industries ( like steam boilers, warm water boilers,
hot water boilers, hot oil and molten salt boilers),heat exchangers,different
kinds of filters for liquids, de-aerators, pressurized vessels, different kinds
of energy saving systems, multi-purpose powerhouse packages, heaters
and industrial burners are some of the products of Daboo-Sanat industrial
group. These products are designed and produced based on their
application and operation conditions by R&D department.

Daboo-Sanat is the first manufacturer of boilers and heat exchangers
which have been attained to design, produce and patent the innovative
scientific based products with the goal of reducing energy consumption

Makhzan Foolad Rafe Co. &J

and capital costs as many of these products have been installed and
applied in Iran and other countries so far. This company not only has an
Iranian national standard license but also considers the whole essential
terms in international standards like ANSI, ASTM, B.S. ASME, DIN
and NFPA in design and manufacturing.

Installation a modern laboratory in order to initial testing of issues relating
to design, combustion, heat efficiency, heat operations, and quantometric
leads to increasing the reliability and the quality control of products in
design and manufacturing processes. The goal of Daboo-Sanat group
is to develop to a knowledge-based holding in the field of HVAC and
energy industries based on innovative technology and the employment of
local experts in order to fulfill the national aim in energy optimization
and reducing energy consumption and attain the better competitive
position in heating installation industry and energy systems.
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v’ Equipment List
Daboo-Sanat uses the highest technology and
latest equipment to improve the quality of its
productions continuously.
Below you will find the list of some our
company-owned equipment.
® Normalizing, and Stress Relief Furnace
® 5-Axis Plasma Cutting
® 6m CNC Cutting Machine (up to 20mm plate
thickness)
® CNC Brake Press (3mx300T)
® CNC Hydraulic
® 3m CNC Hydraulic 4-Roller Plate Rolling
Machine (up to 35mm plate thickness)
® 2.5m CNC Hydraulic 3-Roller Plate Rolling
Machine (up to 40mm plate thickness)
® 2.5m NC Mechanical 3-Roller Plate Rolling
Machine (up to 20mm plate thickness)
® Column and Boom Submerged Welding
Machine (1250A)
® Automatic Pipe Orbital Welding Machine
® Different Kinds of Welding Machines,
Rectifiers/Inverters
® Overhead Cranes (16, 25, 32 and 50 Tones)
® Bender Machines for Different Kinds of
Sheets
® CNC and NC Radial Drilling Machines
® 20, 40 and 100 Tones Axial Turning Machines
® 200 and 400 Tones Hydraulic Press Machines
® 250 Tones Hydraulic Punch Machines
® 3m NC Cutting Edge Machine (up to 25mm
plate thickness)
® Different Kinds of Lathing Machines
@ Different Kinds of CNC and NC for Cutting
Pipes and Profiles
® Corrugated Furnace (6m)
® 6" NC Pipe Rolling
Machine
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v/ Laboratory Equipment

® Quantometric Test Device,

® Ultrasonic and Thickness Test Device,
® Hydrostatic and Pneumatic Test Device,
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v Research and Development

Department

The R & D department of Daboo-Sanat is
established to give innovative solutions. This
department goes forward by finding solutions to
optimize the energy efficiency of products. In
parallel with the development of new products,
this department develops new fabrication
processes. Optimizing product performances,
anticipate the market needs, design the heating
systems for the future, design the efficient
production means, design the production lines
as from the creation of the new products and
optimizing the product costs are main
responsibilities of the department. Numbers of
highly experienced engineers, technicians, and
researchers are working in this department with
multiple skills in all fields such as mechanics,
automatism, hydraulics, metallurgy, composite
materials and thermal treatment.

¢ Design &  Analysis Using
Engineering Software

Continuous and steady advances in computer
technology have changed the way engineering
design and analyses are performed. These
advances allow engineers to predict the
behavior of a system and to model how
parameters. Can change the final operation of a
product.

Research and development and technical
department of Daboo Sanat use some of
engineering softwares like Auto Cad, Comsol
Multi Physics, HTRI and Selid Works in
developing of projects. As a result we can offer
more reliable solutions and more efficient
products.
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v/ Normalizing, Annealing and Stress

Relief Furnace

Stress relieving is heating a structure uniformly
to a specified temperature that is below the
critical temperature and then cooling it
uniformly. Residual stress may form in
components due to wvarious reasons and
operations such as rolling, casting, forging,
bending & welding. Stress relief furnace is used
to eliminate residual stress in the component
and expand its life time as a result. 56 burners
are mounted in this furnace to achieve the
operational temperature of 1100 C with the
temperature precision of 5 C.

v/ Corrugated Furnace

A corrugated furnace is used in the production of
large capacity boilers. Life time extension,

efficiency improvement and high resistance

against stresses are the most important results.

v/ Using Intelligent Control Device
for Water Supply (Modulating)

According to the failure of the water system and
switching ON and OFF the pump repeatedly
Daboo-Sanat company designed intelligent
control device with the fixed flow that minimizes
turn OFF the pump and increasing the life time
of the pump.

v Resident Inspector
Increased production capacity & the need to
testing the products precisely lead to on-site
inspecting program. The Resident Inspectors
program uses trained on-site resident to help
us to review the quality of our services.
Resident Inspectors work alongside
Daboo-Sanat staff to inspect key service areas,
review how services are delivered in practice
and make recommendations for improvement.
Resident Inspectors play a key role in
ensuring Daboo-Sanat services are
: delivered to a high level.
B /| resident inspectors are
[ approved by Iranian Standard
and Quality Organization.
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v The Use of Ceramic Fiber Instead  customers. Products must pass the demands 5,8 15 lgic oy Suolpw jusld jl o3lazuwl v/
of Rockwool of designing and work properly with pre-defined i £ il s
thermal efficiency. S o (5l v

Ceramic fiber used in Daboo-Sanat has a density
of 128 kg/m3 and capability to tolerate the
temperature of 1260°C and 1400°C which is
much higher than the maximum operating
temperature of rockwool. In addition, it is
obvious that the amount of energy loss in
rockwool is 30% higher than that of ceramic
fiber by comparing heat transfer coefficients at
similar operation temperature with the same
thickness. For this reason, the use of ceramic
fiber in higher temperature causes to save
a significant amount of energy. There are other
reasons for the preference of using ceramic
fiber instead of rockwool. For example, the
changes of heat transfer coefficient by time for
two materials are completely different. As all
we know, heat transfer coefficient of insulations
increases by time and their insulated
characteristic declines. This characteristic is
more sensible in rockwool compared with
ceramic fiber. That is to say, in a shorter time,
their heat transfer coefficient increases more
significantly. Furthermore, because of the
considerable amount of iron oxide and lime in
rockwool, its resistance against moisture is very
low, so it needs a waterproof cover. By contrast,
all of the materials used in ceramic fiber include
aluminum oxide and silicon oxide which will not
damage in the present of moisture. Meanwhile,
ceramic fiber is not only an insulator but also it
is incombustible. In contrast, rockwool is just an
insulator and is combustible.

v/ Test under Operational Conditions

before Delivery

All  products are tested under operational
conditions after leaving the production line &
before delivering to the customers. Products
must pass the demands of designing and work
properly with pre-defined thermal efficiency.
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v/ Energy Consumption Reducer

Components

Heat recovery products reduce energy costs
and environmental impact by recovering waste
heat or steam and using it for other system
applications. This, inturn, helps the boiler
system components work together to increase
the life and overall efficiency of the entire boiler
system. Economizers, recuperators, turbulators
and finned surfaces are energy consumption
reducer devices those could be installed on
boiler systems according to capacity and
operational pressure and saving features.

v/ Training Seminars

Daboo-Sanat offers comprehensive, in-depth
training to teach you how to operate and
maintain boiler systems at maximum safety and
performance. If you are responsible for the
day-to-day operation or maintenance of your
company's boiler room, i.e. if you are a plant
engineer, maintenance supervisor, operating
engineer, facilities manager, plant manager or
boiler room supervisor, Daboo-Sanat has
aseminar for you. All members of the
Daboo-Sanat training staff are experts in their
respective fields. Courses also allow ample time
for open discussion to address your specific
needs.

L
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Lm Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

Steam boilers produced by Daboo-Sannat are designed based on
EN 12953 standard and have a European validation certificate.

Steel used in pressurized regions is A516G70 and DIN17155-17MN4 type,
heat transfer tubes are seamless and DIN17175-ST35.8 type.
Unpressurized regions are constructed from EN100255235JR.
In pressurized parts, using modern welding processes such as SAW,
GMAW, and so on, flawless and high quality welding is performed. Heat
transfer tubes are joined to the tube sheet by automatic or semi-automatic
welding processes and tube expanding methods. In addition, the stay
tubes are joined to it by arc welding with approved WPS.

In general, all welds are performed using high quality consumables from
reputable brands approved by the customer and in accordance with
approved instructions.

All welding lines in accordance with national and international standards
are tested by representatives of Institute of Standards and Industrial
Research of Iran as a resident inspector. After approval, the quality
inspection nameplate is issued along with the technical identification of all
boiler parts.

All welds are tested by qualified inspectors using various non-destructive
techniques (RT, UT, PT, MT,...). All welders are tested in accordance with
the requirements of EN / 1ISO / ASME standard and under the supervision
of qualified inspectors, (Quality Control Department of the Daboo-Sanat)
and according to the requirements of reference standards, a certificate of
competency is issued to them.

Each boiler is equipped by fully automatic control panel with high-grade
components which made by European companies and also includes
safety sensors and alarms.

The boiler's body insulation is made by incombustible ceramic fiber, which
can tolerate temperatures up to 1260°

C. Furthermore, its resistance against humid penetration is far more than
other insulation types. The boiler's body insulation is carried out in the
form of incombustible ceramic fiber layer with thickness of 75mm, density
of 128 kg/m3, and heat transfer coefficient of 0.095-0.158 W/mk.

The boiler's back and front doors and its terminal tubes access are
insulated with ceramic fiber with density of 144 kg/m3 and temperature
tolerance of about 1400°C in spiral and book form approaches.

This approach not only has high resistance against thermal shaock,but also
causes to reduce door weight. Also, another advantages of using ceramic
fiber in insulation is that new insulation layer will be integrated with
primary insulation material in likely necessary maintenance. It should be
noted that all of NFPA 85 & 86 standard requirements related to the boiler
insulation are considered, hence, minimum heat losses will be occurred
from the boiler body.
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These boilers with the capacity of 50 - 31750 kg/h operate at
different operation pressures between 3 - 25 bars. The design of
boilers is fire tube, horizontal, three pass and wet back which
| have the ability to run with different kinds of fuel such as gas,
1 liquid, and solid (coal) fuels.

| Some of these boilers' excellent features are optimum fuel
consumption, high efficiency, simplicity of precaution and
maintenance, Low occupancy volume, and high strength.

In this boiler's design, the main furnace tube (15t pass) is located
at below the boiler's horizontal axis line. The secondary part of
the furnace is set at the end of boiler and is wetback type. This
design has a significant effect on occurring the turbulent
combustion products flow and eliminates the need of
incombustible materials and brick at the end of the boiler.
Moreover, this design causes to increase the boiler life and
efficiency, and also decrease its maintenance cost.
Based on the boiler operating conditions (its capacity
and operation pressure), the boiler's furnace can be
selected in two different types: Corrugated furnace
and Hoop furnace.

v Features & Technical Specifications
® Existence of several hand holes and
manholes in Daboo-Sanat's boilers causes
to have an easy access to the boiler tubes'
areas and furnace which simplifies
descaling and maintenance.

@ Because of having a wetback design,
the maximum required longitudinal
distance in the boiler's rear side is
1000mm.

® These boilers are designed based
on the maximum pressure, which is
1.1 times as much as operating
pressure. Also, boiler are tested
hydrostatically at the pressure of
1.5 times over than its design.

Makhzan Foolad Rafe Co. [ 24 \. I

@ Base on the boiler operating pressure (i.e. 10 bar), the steam outlet
temperature is 184 °C.

@ The required electricity source for the boiler operation is three phase
(50 Hz, 380 V).

@ The design of this boiler is such that minimum possible pressure loss
occurs in its combustion chamber, so, any type of standard burner can be
used in order to run it.

® Economizer, recuperator, and turbulator are some kind of energy
consumption reducing components which can be implemented according
to the boiler capacity and operating pressure and also economic issues.
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DS-HS-FT-500 500 10(150) 2600 1850 2 11/4 11/4 1 Square 300=150

Boiler Outlet Length Feed Water | Blow Down Chimney
Boiler model (F & A 100 °C) Pressure L Valve Valve Diameter
kglhr bar (psi) mm inch inch D mm
1800
DS-HS-FT-750 750 10(150) 2600 11/2 11/4 1 270

g
B
g

DS-HS-FT-1000 1000 10(150) 2600 1950 2150 2142 1142 11/4 1 300
DS-HS-FT-2000 2000 10(150) 3300 2350 2350 3 1172 11/4 11/2 350
DS-HS-FT-3000 3000 10(150) 3850 2600 2650 4 2 11/4 11/2 400
DS-HS-FT-4000 4000 10(150) 4500 2600 2750 4 2x11/2 11/4 11/2 450
DS-HS-FT-5000 5000 10(150) 5000 2300 2950 5 2x11/2 11/4 11/2 500
DS-HS-FT-6000 6000 10(150) 5100 3100 3100 6 2x2 11/2 2 600
DS-HS-FT-7000 7000 10(150) 5200 3100 3200 6 2x2 2 2 650
DS-HS-FT-8000 8000 10(150) 5700 3200 3300 6 2x21/2 2 2 700
DS-HS-FT-10000 10000 10(150) 5900 3600 3700 8 2x21/2 2 2 800
DS-HS-FT-12000 12000 10(150) 6300 3600 3800 8 2x21/2 2 2 900
DS-HS-FT-13000 13000 10(150) 6300 3600 3800 8 2%3 2 2 950
DS-HS-FT-14000 14000 10(150) 6600 3800 3950 8 2x3 2172 ) 1000
DS-HS-FT-15000 15000 10(150) 7200 4000 4100 10 23 2172 2 1050
DS-HS-FT-16000 16000 10(150) 7200 4100 4200 10 2x3 21/2 2 1050
DS-HS-FT-18000 18000 10(150) 7250 4300 4500 10 2x3 21/2 2 1100
DS-HS-FT-20000 20000 10(150) 7300 4500 4800 10 2x3 21/2 2 1100
DS-HS-FT-22000 22000 10(150) 7350 4500 4900 12 2x%3 21/2 2 1250
DS-HS-FT-27000 27000 10(150) 7500 4900 5000 12 2x4 3 2 1400
DS-HS-FT-30000 30000 10(150) 7700 5100 5200 12 2x4 3 2 1500
DS-HS-FT-31750 31750 10(150) 7900 5250 5200 12 2x5 3 2 1500
Eiamo | Sanat CaI'I"_ c;:lanlge 1&5!;22::! and Beiad Asly ClEEas ulul 4 Cunle gald
mension  specifications on _ . _ Sloaly bl g2 5 ha_ g3 g
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Daboo-Sanat is the first company in Iran that designed water tube steam ® These boilers with capacity of 400 - 5000 kg/h and allowable operating

boiler by considering the new scientific achievements in the world and pressure of 10-100 bar can be designed and produced.

employing experts. Since the boiler type is water tube, the boiler improvement process can be
only done by the replacement of its coils after passing the boiler life.

v/ Features and Technical Specifications

® |t is ready to work after passing just about 10 minutes from starting.

® These boilers are equipped by economizer and feed water pre-heater,

Specifications of Horizontal Water Tube Steam Boiler

thus, the boiler efficiency increases up to 92%.
@ These Kinds of boilers rarely need maintenance and in case of requiring mﬂmﬂm
it, all of pressure parts can be replaced at low cost and in the least amount

of time. DS-HS-WT-400 265 1270  1680=200
@ According to the special design of these boilers, the significant amount DS-HS-WT-750 496 1330 1450  200x300
of dissolved solids (i.e. salt) in the boiler feed water can be removed g::: m“:gg: :gg gg: :ﬁ gigg :?gg %"m

automatically. 2l :
® The boiler controller system is designed fully automatic and so it doesn't g::g'm’;:gg ;g% :ggg }g gggg :;gg g%:ggg
generally need an operator. . : DS-HS-WT-2500 2500 1657 1700 2850 2050  300x650
@ According to the particular design of body, the least amount of space is DS-HS-WT-3000 3000 1989 1800 3150 2150  350x700
e paed; : ; : : DS-HS-WT-3600 3600 2386 1900 3600 2250  400x700
@ Due to the use of high-quality material and components, accuracy in DS-HS-WT4000 4000 2650 2000 4000 2450  450x750
productlon and advanced machines and equipment, the boiler life is long. DS-HS-WT-5000 5000 3324 2200 4500 2700  450x850
@ In the boiler overhall, the repair of boiler is only possible by g SR Tl b bernm A AL Coge sy BT la it o s S
replacing its coils. gl Il YS9 (53l § oid rluaidi a3 by Copns 1oL gUBI
® These boilers are d95lgn9d in two different tyPES: Daboo Sanat can change technical and dimension specifications based on Research and Dewvelopment

. Graw‘ty flooded feed water and pumped feed water. Department aim to increase efficiency of products or changes in the standards.

2545 blg5 pears Slagl 30l sl yLid 43 g 3ublyo 150 PSi IS JLid ubwl 4 God Slayl




L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

o . : vertical Steam Boller / gsgar 5 Sos
' Q\ (g i Slaidis g Lljo v
- Sil0 90% o295 B 52 plosily sbls Jgaazo (@

Ol eslaiunl U .l 315351 (5399 (519 10,5 Ul pliuas w6 420 (53g0c jLy S50 @
12 LS atiss 05 39450 L2 E13 (5192 Ly Jalso 55 CiSgemssr G321 3518 «oiiinssan
331850 > Lol 31 0245 53 § 55 S o0 GlS 5 JalS

JUE a jsd i3] 21290 (5908 9 A1 5Lty (512 0 ULyl (5log) jl 0 Slatiml @
39440l P 8lss Buyle

-3ubly0 08453 10 3933 55 Jly 3093 gl pjU o) e @

+ 25l 50 sl 1 90820 (4l (59 2 ojU 630 jlabisd glabiumsns § hasl Dl jagns ouls @
Sublago I b Jig i g pousb S slacudgun b 1S ualils gsgoc jlay Sy @
UliS393 jl 5292 (51aj5 slos U o Cucly (g390c 5Ly (slanSys 335 0y jazio 21k @
I (503 jl y5aS o5 il Cadly jLs g )z JURI Uil 81 glaboiiana a5 325 )15 g5y
-y 5 34lg5

9=l—b 515 bar ¢10 bar.8 bar 6 bar g IS gls)l_dis ;5 gagac L2 Sus @
N TR TP

gy agas Jlay Sy piis Oljagas v/

oalis ps @ JgujlS Jadio ®
ol (5399 i @ T b 5lo 535S 18 @

iy
Olusbl b ® JLid glavo 535S 4iaS @ J ®

J.'i.Dg.'lLD. uT &._l_ﬁl?hﬂ.vi =]
g3 liwgo s @ -,n‘iah.mb.\.‘ma lidns @
Glls ® S 525y ®




. o -
pM MM Makhzan Foolad Rafe Co.

v’ Features & Technical Specifications v’ Vertical boiler controller equipment
@ This product has considerable efficiency of 90%. @ Gas- fuel/ liquid- fuel burner

® Vertical boilers are equipped by combustion air preheater. Therefore, ® Level controls

the combustion process in the boiler furnace occurs completely and it ® Pressure switches

causes that the energy consumption reduces and the thermal efficiency ® Feed water pump

INCreases. ) ) ) ) ® Level indicator

® The use of spiral tubes instead of horizontal and vertical tubes causes ® Steam outlet valve

that heat transfer coefficient increases at least twice. ® Blow down valve

@ Time required to produce steam is 15 minutes.

® All of required safety equipment and warning system are installed on
this boiler.

@ Vertical boilers are capable to run with natural gas and gas oil.

® According to the unique design of this boiler, the flue gas temperature
without using any heat recovery systems is lower than generated steam

® Feed water valve
@ Safety valve

® Manometer

® Thermostat

@ Control panel

temperature.
@ Vertical boiler can be designed and produced at operating pressures of —
6, 8, 10, and 15 bar. ! o
] e
Specifications of Vertical Series of Fire Tube Steam Boiler 5
- " - Chimney
- Operation | Dimensions Stop | Safety | Feed Water | Blow Down 5
Boiler model c‘l“f;ﬁf Y| pressure Valve D'a“[;e"'"
bar (psi) inch
mm

DS-HS-VS-45 45 6 (90) 1000x1400  1/2 1/2 1 314 170

DS-HS-VS-60 60 6 (90) 1000x1400 1/2 1/2 1 3/4 170

DS-HS-VS-100 100 6 (90) 1100=1700 1 3/4 1 3/4 170

DS-HS-VS-150 150 6 (90) 1200=2000 1 3/4 1 3/4 210

DS-HS-VS-200 200 6 (90) 1200x2200 11/4  3/4 1 1 230

DS-HS-VS-300 300 6 (90) 1500%2400 1 1/2 1 1 1 230

DS-HS-VS-400 400 6 (90) 1500=2400 1 1/2 1 1 1 250

DS-HS-VS-500 500 6 (90) 1600x2400 2 1 1 1 270

DS-HS-VS-750 750 6 (90) 1600x2400 3 11/2 11/4 1 270 = =

DS-HS-VS-1000 1000 6 (90) 1800x2500 3 11/2 11/4 1 300

DS-HS-VS-1500 1500 6 (90) 1800=2700 3 11/2 11/4 11/4 350

DS-HS-VS-2000 2000 6 (90) 1900x3000 3 11/2 11/4 11/4 350
Siliadilio paat bg il Gl cllbl Gg sy AlgS o s lailiwl pauat g 355 Silly ane Glesdly JhuliSl Sz )3 0wt g Faiad szl SliaEal ulwl p Sl gals soeee
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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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This kind of boiler can be used to generate steam in some industries like
laundry, steam bath, bakery, and so on which require limited amount of
steam in a short time.

These boilers can be designed and produced with capacity of
45-500 kg/hr and maximum allowable working pressure of 3, 6, and10 bar.
The design of these boilers is fire tube, horizontal, and three pass. The
most important characteristic of the horizontal firebox steam boilers are
as follows: high efficiency, high heat transfer surface, low occupancy
volume, easy to maintenance, and better performance compared to the
other boiler models.

v’ Features and Technical Specifications

® Adequate price according to its satisfying performance compared to the
other boilers with similar design.

@ Capability to work with any type of burner with standard fan.

@ Special design for ease of installation and access to the boiler's heat
transfer surfaces in order to inspection and services at a short time.

@ Cathodic protection

@ Boiler internal temperature gradient observance.

v’ Horizontal Firebox Steam Boiler Controller Equipment
® Gas- fuel/ Liquid- fuel burner
® Level control

@ Safety valve

@ Feed water pump

® Steam outlet valve

@ Blowdown valve

® Thermostat

@ Control panel

® Pressure switch Capacit Operating Lenglh W‘dth Stop Safety Feed Water | Blow Down Chlmney Diameter
@ |Level indicator Boiler model kg?hr Y | Pressure '._falve \faive Valve Valve
@ Manometer bar (psi) {mm} {mm} lh mh inch inch

1

DS-HS-FB-45 6 (90) 1200 1100 1 1 70
DS-HS-FB-60 6 (90) 1200 1100 1/2 1/2 1 31"4 170
DS-HS-FB-100 1 00 6 (90) 1600 1400 EIII 1 3/4 1 3/4 170
DS-HS-FB-120 120 6 (90) 1800 1500 600 1 34 1 3/4 190
DS-HS-FB-150 150 6 (90) 1800 1500 650 1 3/4 1 3/4 210
DS-HS-FB-200 200 6 (90) 2000 1600 750 1174 3/4 1 1 230
DS-HS-FB-300 300 6 (90) 2100 1600 750 1172 1 1 1 230
\‘ DS-HS-FB-400 400 6 (90) 2200 1800 850 1172 1 1 1 250
DS-HS-FB-500 500 6 (90) 2500 2000 950 2 1 1 1 270

WS S st e 15l 5 S0l bagas g Ui by Jgencs bmagd g Beaal s Sl 5 La 8 jladl g slayl
In the interests of development and improvement of product, or standard regulation modifications we reserve the right to change the specification.
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Clean steam generator
Clean steam generators have usually used to produce clean steam, which
would be pure and free from any harmful substances and any kind of
impurity. Clean steam generator is employed in food , cosmetics and
pharmaceutical industries and laboratories, and also in hospital
sterilization processes .furthermore, the outlet steam could be employed
in direct steam heating processes in which the intended steam should be
a high qualified clean steam. All operations of designing and producing of
clean steam generator have been carried out according to EN285
standards. These generators are capable of supplying clean steam
emands according to HTM2031 standards.

v/ Features and Technical Specifications

® Clean steam generator supplies high quality clean steam for
sterilization, humidification, direct steam heating process,
and so on.

® Clean steam generator is designed and built based

on EN285 standard requirements.
@ All parts that are exposure to the
clean steam are made of stainless
steel grade 316.

® This steam generator is fully assembled and installed on a
proper chassis.

@ All of required safety equipment and warning system are
installed on this boiler.

@ Steam pressure and water level are controlled by
control panel.

@ Supplying clean steam according to
HTM2031 standard requirements.

Specifications of Horizontal Clean Steam Generator

Clean Steam | Length | Width
Qutput L w

(kg/h) (mm) | (mm)

250 2900 1300

DS -HS-Cs- 250 1500
DS -HS -CS - 350 350 3300 1300 1500
DS -HS-CSs- 500 500 3500 1430 1650
DS -HS-CS- 700 700 3700 1500 1750
DS -HS - CS - 1200 1200 3900 1700 1850
DS -HS -CS - 1500 1500 4200 1700 1930
DS -HS -CS - 1750 1750 4200 1800 2000
DS -HS - CS - 2000 2000 4300 1830 2000
DS -HS - CS - 2650 2650 4500 1900 2050
DS -HS - CS - 3000 3000 4600 1900 2200
DS -HS -Cs - 3800 3800 4800 2000 2300
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¢/ Features and Technical Specifications

® Daboo-Sanat warm and hot water boilers are designed and produced
based on BS2790, EN12953 European standards, and ISIR| 4231 and

ISIRI 7911 national standards. All of the production steps are investigated

and inspected by Institute of Standard and ndustrial Research of Iran and

also Iran Standard & Quality Inspection Company.

® These boilers have capability to run with all kinds of fuels (gas, liquid or
solid fuels).

® In these boilers, DIN 17155 - 17MN4 steel is used in pressurized parts,
EN 10025-S 235 JR steel is used in unpressurized regions, and

DIN 17175 - ST 35.8 (seamless steel Tubes) is used in heat transfer

tubes which produced by high - accredited European companies.

® 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.

® All of unpressurized regions and weld root are welded by SMAW

approach. In general, all welds are performed using high quality

consumables from reputable brands approved by the customer and in
accordance with approved instructions.

® All welding lines in accordance with national and international standards
are tested by representatives of Institute of Standards and Industrial
Research of Iran as a resident inspector. After approval, the quality

inspection nameplate is issued along with the technical identification of all
boiler parts. All welds are tested by qualified inspectors using various

non-destructive techniques (RT, UT, PT, MT,...).

® All welders are tested in accordance with the requirements of EN / ISO /
ASME standard and under the supervision of qualified inspectors, (Quality
Control Department of the Daboo-Sanat{% and according to the

{ec;;.]ﬂrements of reference standards, a certificate of competency is issued
o them.

® These boilers are tested hydrostatically at the pressure of 1.5 times over
than its design Fressure with water for about an hour, under the
supervision of Quality Control inspectors.

® The boiler's door insulation and fireproofing are done through linear and
book form approach by ceramic iber with density of 128 k?fm which can
tolerate temperatures up to 1260°C. Therefore, not only all of NFPA 85 &
86 standard

requirements related to the boiler insulation are considered and minimum
heat losses will be occurred from the boiler body, but also, high resistance
against thermal shock can be achieved and in the long run, the need of

maintenance is eliminated .

® InSulahon of boiler's body is done by ceramic fiber with densities of
128 kg/m® and 96 kg/m3 and temperature tolerance of 1260°C in
thicknesses of 2 inches and 3 inches (according to the boiler operating

pressure and temperature). The insulation materials are covered by
colored galvanize, aluminum, and stainless steel plate. This cover is set
on the insulation layer so that there is no space between them and the
maximum temperature difference between bodies and ambient is 15°C.
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v/ Features
® These boilers with the capacity of 80,000-15,000,000 kcal/hr operate at
different operating pressures between 3-25 bars. The design of these
boilers in capacities larger than 875,000 kcal/hr is fire tube, horizontal,
three pass, and wetback and for capacities smaller than 875,000 kcal/hr
the boiler is semi-wetback type.

® In this boiler's design, the main furnace tube (1% pass) is located at
below the boiler's horizontal axis line. The secondary part of the furnace
is set at the end of boiler and is wetback type. This design has a
significant effect on occurring the turbulent combustion products
flow and eliminates the need of incombustible
materials and brick at the end of the boiler.
Moreover, this design causes to increase the
boiler life and efficiency, and also decrease its
maintenance cost.

@ Existence of several hand holes and
manholes in Daboo- Sanat's boilers
causes to have an easy accessto
the boiler tube' areas and furnace
which simplifies descaling and
maintenance.

@ Because of having a wetback
design, the maximum required
longitudinal distance in the
boiler's rear side is 1000 mm.
® These boilers are designed
based on the maximum
pressure, whichis 1.1 times
as much as operating pressure.
Also, boiler are tested
hydrostatically at the
pressure of 1.5 times
over than its design
pressure .

Makhzan Foolad Rafe Co. 38 k.

The required electricity source for the boiler operation is three phase
(50 Hz, 380 V).

® The design of this boiler is such that minimum possible pressure loss
occurs in its combustion chamber, so, any type of standard burner can be
used in order to run it.

® Economizer, recuperator, and turbulator are some kind of energy
consumption reducer components which can be implemented according to
the boiler capacity and operating pressure and also economic issues.
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2 Out flow & . -
2 Operatin Safety Valve Chimeny Diameter
Boiler model Ckapacrty PI:essurg Return flow g:i H
cal/hr bar (psi) N1 & N2
inch

DS-HW-TH-80 80000 6 (90) 1250 1200 1000 2 1/2 3/4 150
DS-HW-TH-100 100000 6 (90) 1500 1300 1000 2 1/2 3/4 210
DS-HW-TH-125 125000 6 (90) 1500 1300 1000 2 3i14 3/4 210
DS-HW-TH-150 150000 6 (90) 1800 1500 1000 212 3/4 1 230
DS-HW-TH-175 175000 6 (90) 1900 1500 1100 212 1 1 230
DS-HW-TH-200 200000 6 (90) 1950 1500 1100 3 1 1 230
DS-HW-TH-250 250000 6 (90) 1950 1500 1100 3 1 1 250
DS-HW-TH-300 300000 6 (90) 2100 1500 1150 3 1 1 270
DS-HW-TH-350 350000 6 (90) 2200 1650 1250 3 1 1 300
DS-HW-TH-400 400000 6 (90) 2200 1700 1300 4 1 1 300
DS-HW-TH-500 500000 6 (90) 2200 1800 1300 4 1 1 350
DS-HW-TH-625 625000 6 (90) 2500 1900 1500 4 11/4 11/4 Squar 200=360
DS-HW-TH-750 750000 6 (90) 2600 2000 1500 4 11/4 11/4 Squar 200x360
DS-HW-TH-875 875000 6 (90) 2700 2000 1600 4 11/4 11/4 Squar 200=360
DS-HW-TH-1000 1000000 6 (90) 2700 2100 1750 5 11/4 11/4 Squar 260=380
DS-HW-TH-1100 1100000 6 (90) 2750 2150 1750 5 11/4 11/4 Squar 260=400
DS-HW-TH-1250 1250000 6 (90) 3200 2150 1850 S 1112 11/4 Squar 260=400
DS-HW-TH-1500 1500000 6 (90) 3500 2150 1900 6 2 11/4 Squar 300=400
DS-HW-TH-1700 1700000 6 (90) 3700 2300 1900 6 2 11/4 Squar 320x400
DS-HW-TH-1800 1800000 6 (90) 3800 2300 2000 8 2 11/2 Squar 320=400
DS-HW-TH-2000 2000000 6 (90) 3800 2400 2000 8 2 2 Squar 320=x400
DS-HW-TH-2500 2500000 6 (90) 3800 2600 2200 8 2 2 Squar 370=450
DS-HW-TH-3000 3000000 6 (90) 3900 2600 2200 8 2x1 1/2 2 Squar 390x500
DS-HW-TH-3500 3500000 6 (90) 4400 2700 2300 8 2x1 1/2 2 Squar 400=650
DS-HW-TH-4000 4000000 6 (90) 5200 2800 2300 10 2x2 2 Squar 400x750
DS-HW-TH-4500 4500000 6 (90) 5400 2800 2500 10 2=2 2 Squar 400=800
DS-HW-TH-5000 5000000 6 (90) 5400 2800 2500 10 2x2 2 Squar 400=950
DS-HW-TH-6000 6000000 6 (90) 5400 3300 2800 12 2x21/2 2 Squar 450=1000
DS-HW-TH-7000 7000000 6 (90) 5900 3500 2850 12 2x2 1/2 2 Squar 450x1250
DS-HW-TH-8000 8000000 6 (90) 6400 3800 3000 12 2x3 2 Squar 520=1450
DS-HW-TH-2000 9000000 6 (90) 6700 4000 3100 15 2x3 3 Squar 600=18600
DS-HW-TH-10000 10000000 6 (90) 7500 4200 3200 15 2x3 3 Squar 650=1700
DS-HW-TH-12000 12000000 6 (90) 8000 4300 3300 155 2x4 3 Squar 700=1800
DS-HW-TH-15000 15000000 6 (90) 8500 4600 3500 18 2x5 3 Squar 800=1900
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Lm Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

. ¢ Features and Technical Specifications
v ____J’s ® These boilers with the capacity of 70,000-15,000,000 kcal/hr
o operate at different operating pressures between 3-25 bars.
The design of these boilers are fire tube, horizontal, two pass, and
which for capacities larger than 2,000,000 kcal/hr, energy consumption
wetback reduction systems must be used in order to optimize the boiler
energy consumption.
@ In this boiler's design, the main furnace tube (1st pass) is located at
below the boiler's horizontal axis line. The secondary part of the furnace is
set at the end of boiler and is wetback type. This design has a significant
effect on occurring the turbulent combustion products flow and eliminates
the need of incombustible materials and brick at the end of the boiler.
Moreover, this design causes to increase the boiler life and efficiency,
and also decrease its maintenance cost.
® By locating the main furnace (1st pass) in the below of the boiler's
horizontal axis line and heat transfer tubes (2nd pass) over it, combustion
products flows correctly and also, by locating the system's return water
flow nozzle in the below of main furnace, the amount of energy absorption
is increased, the heat transfer tubes will be protected, and this boiler's
performance is higher compared to the other boiler with similar design.
@ Existence of several hand holes and manholes in Daboo-Sanat's boilers
causes to have an easy access to the boiler tubes' areas and furnace
which simplifies descaling and maintenance.
® These boilers are designed based on the maximum pressure, which is
1.1 times as much as operating pressure.
Also, boiler is tested hydrostatically at the pressure of 1.5 times over than
its design.
® The required electricity source for the boiler operation is three phase
(50 Hz, 380 V).
® The design of this boiler is such that minimum possible pressure loss
occurs in its combustion chamber, so, any type of standard bumer can be
used in order to run it.
@ Economizer, recuperator, and turbulator are some kind of energy
consumption reducer components which can be implemented according
to the boiler capacity and operating pressure and also economic issues.
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Specifications of Warm Water Boiler

Qutflow & : Flue Gas Outlet
Capacity Wal;;'ﬁzﬂ:ent Return Diameter
kcal/hr lit N1 & N2
inch
DS-HW-TW-70 70000 1200 760 1050 170 & 34 3/4 150
DS-HW-TW-80 80000 1250 800 1100 195 2 3/4 1 150
DS-HW-TW-100 100000 1350 900 1300 230 2 3/4 1 180
DS-HW-TW-125 125000 1650 950 1300 300 2 3/4 1 180
DS-HW-TW-150 150000 1780 1000 1400 340 212 1 1 180
DS-HW-TW-175 175000 1780 1060 1450 375 212 1 1 225
DS-HW-TW-200 200000 2000 1060 1500 400 21/2 1 1 225
DS-HW-TW-250 250000 2100 1100 1500 440 3 11/4 1 225
DS-HW-TW-300 300000 2150 1200 1500 480 3 11/4 1 250
DS-HW-TW-350 350000 2180 1250 1600 540 3 11/4 1 250
DS-HW-TW-400 400000 2200 1300 1700 610 4 11/4 11/4 250
DS-HW-TW-500 500000 2300 1400 1750 830 4 11/2 11/4 300
DS-HW-TW-625 625000 2450 1500 1900 990 4 11/2 11/4 300
DS-HW-TW-750 750000 2650 1520 1900 1250 4 2 11/4 300
DS-HW-TW-875 875000 2750 1570 1950 1600 4 2 11/4 300
DS-HW-TW-1000 1000000 2800 1600 2100 1850 5 2 11/4 350
DS-HW-TW-1200 1200000 3000 1700 2150 2150 5 2 11/4 350
DS-HW-TW-1400 1400000 3000 1700 2200 2300 5 11/4 D 11/4 350
DS-HW-TW-1500 1500000 3100 1800 2200 2480 5 114 D 11/4 380
DS-HW-TW-1600 1600000 3200 1800 2300 2670 6 114 D 2 380
DS-HW-TW-1800 1800000 3400 1900 2300 3200 6 112 D 2 380
DS-HW-TW-2000 2000000 3700 1950 2400 3800 6 2 D 2 400
DS-HW-TW-2500 2500000 4000 2100 2600 4250 8 2 D 2 450
DS-HW-TW-3000 3000000 4400 2100 2600 4800 8 2 D 2 500
DS-HW-TW-4000 4000000 4750 2400 3000 5800 10 ) D 2 600
DS-HW-TW-5000 5000000 5100 2550 3200 7000 10 2 D 2 700
DS-HW-TW-6000 6000000 5500 2550 3200 8200 12 212 D 2 750
DS-HW-TW-7000 7000000 5900 2550 3350 9300 12 2112 D 2 850
DS-HW-TW-8000 8000000 6400 2900 3700 10500 12 3 D 2 950
DS-HW-TW-9000 9000000 7200 3000 3900 12000 15 3 D 3 1100
DS-HW-TW-10000 10000000 7400 3000 3900 13600 15 3 D 3 1200
DS-HW-TW-12000 12000000 7500 3300 4200 15500 15 4 D 3 1450
DS-HW-TW-15000 15000000 8500 3500 4500 19500 18 5 D B 1650
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; Operating | Length Out flow & Return flow Chimney Diameter 515 el s .
Boiler model C:c[;auct:try Pressure L NZ & N3 D l.'i-‘:-"s‘—'hl 3 g—3p f
bar (psi) mm inch i mm JUl 2 gl oy gl iy @ il
DS-HW-FB-50 50000 6(90) 1100 1000 450 1112 1/2 3/4 170 Sy jl 6395 38 Cup2 )2 ?
DS-HW-FB-75 70000 6 (90) 1300 1100 450 2 1/2 3/4 170 UG
DS-HW-FB-85 85000 6 (90) 1400 1100 450 2 112 3/4 170 S S8l ol beutiz® (Il
DS-HW-FB-100 100000 6 (90) 1500 1200 500 2 112 3/4 210 ASME s Lu.ul { i 1-2' Bk i
DS-HW-FB-125 125000 6(90) 1600 1200 500 2 34 3/4 210 it o + A
DS-HW-FB-150 150000 6 (90) 1900 1450 550 21/2 3/4 1 210 glaelas jl gl ALl 4 5aS ®
DS-HW-FB-175 175000 6 (90) 1900 1450 550 21/2 34 1 210 NFPA 85 & 86 sla.,lailiul cule,
DS-HW-FB-200 200000 6 (90) 2000 1500 650 3 1 1 230 )
DS-HW-FB-250 250000 6(90) 2100 1500 650 3 1 1 230 Sos U3 p—los glalS cule, ®
DS-HW-FB-300 300000 6 (90) 2200 1500 650 3 1 1 270 Seaol o o jloGag 55 Gale L]
DS-HW-FB-350 350000 6 (90) 2300 1800 750 3 1 1 300 ks ‘[éﬂ ki ,,ms s b
DS-HW-FB-400 400000 6 (90) 2300 1850 750 4 1 1 300 = e g eelinia )
DS-HW-FB-500 500000 6 (90) 2400 2100 850 4 1 1 350 50 mm
DS-HW-FB-625 625000 6 (90) 2600 2100 950 4 11/4 11/4 350 wial 38l Sz jgilgs g5 jloslakiwl ®
DS-HW-FB-750 750000 6 (90) 3000 2200 1100 4 11/4 11/4 350 5y o BT s
DS-HW-FB-875 875000 6 (90) 3000 2200 1100 4 11/4 11/4 380 "UJ__" & J
DS-HW-FB-1000 1000000 6 (90) 3000 2500 1100 5 11/4 11/4 400 gl LS
DS-HW-FB-1250 1250000 6 (90) 3200 2600 1400 5 11/4 11/4 400 ‘ o f—r
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Firebox series of warm water boilers are similar to fire tube boilers in
terms of installation techniques and their shell and combustion chamber
are designed in elliptical form. These kinds of boilers are usually used
when hot water is needed at low pressure and capacity. Firebox boiler is
a compact and economical unit, therefore, itis a best choice for central
powerhouse.

The main characteristic of Daboo-Sanat's firebox boiler is its considerable
thermal efficiency of 92% and low occupancy volume.

According to the boiler unique design, the main furnace (1"5't pass) is
located in the lowest point of the boilerin the system's water return line
whereas heat transfer tubes in 3 pass are located in the highest point of
the boiler. Therefore, this type of design causes to transfer the heat from
the flue gas to hot water and leads to increase in thermal efficiency. For
this reason, the temperature of flue gas is low and approximately equal to
hot water temperature at the boiler's output.

Makhzan Foolad Rafe Co. [ﬂ_,l

v/ Features and Technical Specifications

® Adequate price according to its satisfying performance compared to the
other boilers with similar design.

® Capability to work with any type of burner with standard fan

® Special design for ease of installation and access to the boiler's heat
transfer surfaces in order to inspection and services at a short time.
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Specifications of FARAN Series of Warm Water Boiler

. Capacity Operating Length Out flow & Return flow Chimney Diameter
Boiler model keal/hr Pressure L N? & N3
bar (psi) mm inch
DS-HW-FA-60 60000 6 (90) 1250 700 900 2 1/2 3/4 170
DS-HW-FA-80 80000 6 (90) 1300 700 900 2 1/2 3/4 170
DS-HW-FA-100 100000 6 (90) 1300 750 950 2 1/2 3/4 210
DS-HW-FA-125 125000 6 (90) 1400 750 950 2 3/4 3/4 210
DS-HW-FA-150 150000 6 (90) 1400 750 1000 2112 3/4 3/4 210
DS-HW-FA-175 175000 6 (90) 1450 850 1100 2112 3/4 1 210
DS-HW-FA-200 200000 6 (90) 1500 850 1100 3 1 1 230
DS-HW-FA-250 250000 6 (90) 1700 850 1100 3 1 1 230
DS-HW-FA-300 300000 6 (90) 1700 850 1250 3 1 1 270
DS-HW-FA-350 350000 6 (90) 1800 850 1250 3 1 1 300
DS-HW-FA-400 400000 6 (90) 1800 1050 1300 4 1 1 300
DS-HW-FA-500 500000 6 (90) 2100 1050 1350 4 1 1 350
DS-HW-FA-600 600000 6 (90) 2150 1200 1450 4 11/4 11/4 350
DS-HW-FA-700 700000 6 (90) 2150 1200 1500 4 11/4 11/4 350
DS-HW-FA-800 800000 6 (90) 2200 1300 1650 4 11/4 11/4 380
DS-HW-FA-1000 1000000 6 (90) 2200 1400 1700 5 11/4 11/4 400
DS-HW-FA-1200 1200000 6 (90) 2600 1400 1900 5 11/4 11/4 400
DS-HW-FA-1500 1500000 6 (90) 2700 1450 1900 6 2 11/4 450
DS-HW-FA-2000 2000000 6 (90) 3300 1700 2200 8 2 2 500
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v’ Features

® FARAN series of warm water boilers with capacity of 60,000-2,000,000

kcal/hr operate at pressure between 3-10 bars. The design of boilers is

fire tube, horizontal, two pass with regressive flame. ® The required electricity source for the boiler operation is three phase
® By locating the main furnace in the lowest point of the boiler and (50Hz, 380 V).

the heat transfer tube over it,combustion products flows correctly and also, ® The design of this boiler is such that minimum possible pressure loss
due to the proper design of the boiler's furnace, this kind of boiler has the occurs in its combustion chamber, so, any type of standard burner can be
highest level of heat transfer in its surfaces. used in order to run it.

® The design of boileris based on the maximum pressure which is 1.1 @ Turbulator is a kind of energy consumption reducing component which
times as much as operating pressure. Also, boiler is tested hydrostatically can be implemented according to the boiler capacity and operating
at the pressure of 1.5 times over than its design. pressure and also economic issues.
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ADMIRAL

Condensing Boiler

@@

v/ Features and Techmcal Spemf‘ ications

@ High Tech: Use of Al-Si-Mg alloy in the heat exchanger construction in
order to achieve maximum heat transfer.

® Advanced construction process: The set of bumer and heat
exchanger presents an ideal solution for resolving the needs of the
condensing boiler and recovering total latent heat which exists in
combustion products.

® High efficiency: Due to the boiler's heat exchanger characteristics and
the use of proportionate system control, the boiler's thermal efficiency is
98%.

@ Ease of repair and maintenance: Due to the proper boiler components
and equipment layout and also considering enough space, it is possible to
inspect and ease of access to whole boiler parts.

@ Certificates: In order to ensure compliance with all construction
instructions and satisfy the highest quality control grade, Daboo- Sanat
condensing boilers are marked with CE and 1SO 9001: 2015 and produced
based on the requirements of EN15502 European standard and Iranian
national standard organization.

® Modulated metal fiber premix burner technology: This kind of burner
uses premix technology in order to mix natural gas and combustion air
before entering the boiler combustion chamber. Along with a variable
speed fan, this system provides ultra-low pollutant, safe operation, and
combustion efficiency of about 100%. A variable speed fan can also
provide the possibility of the burner modulation and reduce the boiler on/off
periods. Thus,the required output of the boiler can be set precisely and the
operating cost can be reduced.

® Central heating systems: Daboo-Sanat condensing boiler are
designed for central heating usage
and cannot supply hot water ﬂ 3
consumption directly. If
hot water for consumption
and for heating system
are required to supply
simultaneously, a separate
vessel and a heat
exchanger can be used
along with the boiler.
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Daboo- Sanat condensing boilers are designed and produced based on
the requirements of EN15502 European standard as a dedicated standard
for central heating gas boilers. This boiler efficiency is 98%. The use of
advanced system's control along with the modulated metal fiber premix
burner and also, the use of high quality material in the boiler production
cause to increase the boiler life and ease of its operating. In order to
achieve the maximum efficiency in this kind of condensing boiler, the
boiler's warm water outlet and return temperatures are precisely adjusted

based on indoor and outdoor sensors. The use of Al-Si-Mg alloy in the

Makhzan Foolad Rafe Co. [ S0 k I

boiler's heat exchanger construction increases
the boiler efficiency and working life. Unique
design of this boiler burner with metal fiber
coating leads to uniform, stable and clean
combustion so that the NOx and CO emissions
level is less than 20 ppm and 100 ppm,
respectively.

Specifications of ADMIRAL Series of Condensing Boiler

General Descriptions and Performance

Boiler model

Nominal
Heat Output
(80/60 °C)

Mominal

Heat Output
(50/30 °C)
Modulation

Max.Central

Heating

Water Temp/

Max Domestic
Hot Water Temp
Operating
Pressure

Max. Water
Temperature

Length=xWidth=Height

Water
Content
Condensate
Connection

Gas
Connection

Inlet/Outlet
Connection

Chimney
Diameter

Min/Max | Min/Max Li
(kW) (kW) fter

DS-CB-VWW-70 70 14/62 16/70 22-100 700=650=1250 110 34"

DS-CB-WW-100 100 19/90 221100  21-100 800x=650=1250 34" 1 1 4"
DS-CB-VWW-125 125 18/115 21125 21-100 850x650=1250 10.5 1?0 34" 11/4" 110
DS-CB-VWW-155 155 331142 371355 23-100 950=650=1300 125 200 34" 11/4" 125
DS-CB-VWW-190 190 3T 41190 21-100 1200x650%1300 145 230 11/4" 112" 160
DS-CB-WW-230 230 23/214 26/230 11-100 1400=750%1500 20 235 11/4" 3" 160
DS-CB-VWW-305 305 31/285 35/305 11-100 1500x750%1550 25 245 11/2" 3" 160
DS-CB-WW-380 380 39/356 43/380 11-100 1750=800x1550 30 310 2% 3" 200
DS-CB-VWW-455 455 44/429 48/455 11-100 1850=800x=1550 35 370 2" 3" 200
DS-CB-WW-530 530 55/498 61/530 11-100 1950=800x1550 39 390 25 3" 200
DS-CB-VWW-605 605 62/570 69/605 11-100 2000=800x=1550 45 430 2 3" 200
DS-CB-WW-680 680 70/642 78/680 11-100 2100=800%1550 50 485 2 5l 200
DS-CB-VWW-760 760 84713 93/760 11-100 2300=800=1550 55 545 i 2 - 200
DS-CB-WW-830 830 96/778 107/830  12-100 SIS UEst IED 1300x1200x2000 95 730 RS 2 s" 200
DS-CB-VWW-1050 1050 115/970 128/1050 12-100 1500x1200x2000 115 800 iy 5" 200
DS-CB-WW-1260 1260 1341170 150/1260 12-100 1700x1200=2000 135 9200 2 5" 200
DS-CB-VWW\-1460 1460 17311360 192/1460 12-100 1800x1200x2000 155 950 Z 5" 250
DS-CB-WW-1680 1680 183/1560 204/1680 12-100 2200x1200%2000 175 1030 25 5" 250
DS-CB-VWW\-1830 1830 202M700 225/1830 12-100 2300x=1200=2000 195 1120 =z 5" 250
DS-CB-WW-1990 1990 221/1850 247/1990 12-100 2500=1200%2000 215 1200 2 5" 250
DS-CB-WW-2150 2150 236/1990 263/2150 12-100 2700=1200=2000 235 1270 2" 5" 315
DS-CB-VWW\-2340 2340  240/2140 270/2340 12-100 2850=1200=2000 255 1370 2% " 315
DS-CB-VWW\-2565 2565 274/2380 306/2565 12-100 3000=1200=2000 275 1450 212" 5" 315
DS-CB-WwW-2820 2820 293/2620 327/2820 12-100 3200=1200=2000 295 1520 2 6" 315
DS-CB-VWW/-3040 3040 317/2800 354/3040 12-100 3500=1200=2000 315 1565 3" g" 315
DS-CB-WW-3230 3230 346/2990 384/3230 12-100 3700=1200%2000 335 1640 3 6 315
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Daboo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficlency of products or changes in the standards.
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Specifications of Automatic Coa Fuel Burner

Model Step Grate Stoker
Heating Capacity 800.000-5.000.000
keal/br

Electrical Consumption 15-45 kW
Dimension (cm) 200x250x400 / 240x400x600
Height x Width x Length
Pilot Electrical Element
Ash Discharge Automatic
Inner Wall Fire Brick
Ceramic Board
Inner Heating Insulation 2 Fire Brick
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Coal is the name of a black mineral that comes from plant material and

plant organs under moisture and pressure conditions, and is classified

into five different classes, with different technical characteristics based on

the period of its formation. The annual consumption speed of fuels around

the world is estimated to be about 6x10'€ kcal and all of the storages in

the Earth's crust are estimated at about 6000x1016 kcal.

Makhzan Foolad Rafe Company (Daboo Sanat) with market research

and Recognition of some countries' consumption and demand for coal as

an alternative fuel, and the availability and cheapness of coal compare to

other fuels and problems in accessibility to common fuels such as natural

gas , Qil, gasoline, etc., has designed and manufactured various models

of coal-fired heating equipment.

Daboo-Sanat Coal Burners are designed and manufactured in different

capacities and according to the needs of the consumer. The combustion

operations of these burners are hased on a stepwise mechanism and

these burners are designed with the requirements and considerations for

achieving maximum efficiency. Also the special design of these burners

enables installation on various boilers along with easy access for

maintenance operations. Adjusting the required heat capacity of the

burneris fully automated by adjusting the amount of fuel required to

enter the burner and makes the operation of the burner very easy, where

there is not the technical operatores.

Coal silo:

Coal silo of this burner has several essential roles:

1- Coal storage for burner consumption

2- Air lock to prevent the return of hot air into the silo

3- Coal distributer when charging coal on the first stoker

of burner.

Coal conveyors:

To move coal from the main storage silos to the routine

consumption silos

it is possible to use coil transmitters and

lifters or elevators that can automatically charge the coal.

Coal Crusher:

To produce coal of the appropriate size for use, it is

necessary to use a crusher machine.

This machine is capable of crushing coal §

with any impurities inside it, even impurities

with iron and stone hardness. With use of

appropriate kind of rollers for different o e

' capacities of burners will to be ' A '
made different capacities S
of crushers machine. S >

# kcal/hr up to 8000 kcal/hr, for this cause

52
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¢/ Benefits of coal burner

® Ability to be installed on different custom design boilers ( Hot water,
steam, oil heater, etc.).

® Coal combustion with more than 80% efficiency

® Excellent thermal insulation and exterior surfaces temperature are equal
to environmental temperature.

® Easy maintenance with full access to all internal components

® Easy to move burner and use other types of burners instead

® Fully automated operation without the need for high expertise in
operation

® Manufacturing Ash Automatic Discharge

® Aeration system through suction fan and as a
result, there will not any ash in boiler thermal
paths and pipes -
® One-year warranty and long-term ;
after-sales service

There are different heating values
of coal in all of the world from 2000

the heating capacities of the burners in this
catalogue are calculated based on 6000 kcal/hr heating values of coal.
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: Operating Water
Boiler model c:cp::mtry Pressure Content
bar (psi)

DS-HW-VW-70 6 (90) :

DS-HW-VW-85 85000 6 (90) 292 950 1180 2 112 150
DS-HW-VW-100 100000 6 (90) 328 1100 1250 2 1/2 180
DS-HW-VW-125 125000 6 (90) 362 1100 1350 2 3/4 190
DS-HW-VW-150 150000 6 (90) 395 1150 1470 2142 3/4 225
DS-HW-VW-175 175000 6 (90) 410 1150 1550 21/2 3/4 225
DS-HW-VW-200 200000 6 (90) 470 1200 1650 3 1 250
DS-HW-VW-250 250000 6 (90) 530 1250 1700 3 1 250
DS-HW-VW-300 300000 6 (90) 600 1300 1780 3 1 250
DS-HW-VW-350 350000 6 (90) 695 1350 1850 3 1 250
DS-HW-VW-400 400000 6 (90) 750 1350 1950 4 1 250
DS-HW-VW-500 500000 6 (90) 820 1350 2050 4 1 300
DS-HW-VW-625 625000 6 (90) 990 1400 2150 4 11/4 300
DS-HW-VW-750 750000 6 (90) 1150 1520 2200 4 11/4 300
DS-HW-VW-875 875000 6 (90) 1260 1650 2300 4 11/4 300
DS-HW-VW-1000 1000000 6 (90) 1980 1850 2420 5 11/4 350
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v/ Features and Technical Specifications

@ Vertical series of warm water boilers with having beauty and strength
have high amount of heat transfer surface because of vertical layout of
heat transfer tubes. Locating the bumer's thermostat in the middle of the
boiler body provides an opportunity to increase the volume of hot water
which can be used in central heating system and where needs high
volume of hot water immediately. Therefore, the application of these
systems is economical and cost effective.

® This boiler is designed and produced so that it needs the least amount
of space in powerhouse and its installation, repair, and maintenance are
easy and low cost. The boiler body is covered by insulation materials with

Makhzan Foolad Rafe Co. @_J

enough thickness. In addition, the insulation materials is covered with a
colored galvanized sheet and stainless steel.

® The boiler heat transfer tubes can be equipped with turbulator which
reduces energy consumption by 6% - 10% (optional).

@ In the other type of this product, the boiler body and stack have water
jacket which leads to increase the boiler working life and reduce the boiler
energy consumption. These boilers can be applied for providing instant
hot water and hot water consumption for hotels, apartments, hospitals,
car washes, livestock and poultry wastes, military garrisons, small
powerhouses, and other industrial factories with soft water.
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Taftan powerhouse package has the capability to produce hot water for Specifications of TAFTAN Series of Powerhouse Package

heating system and daily consumption, simultaneously. This package is Oberation]| CABacHy Cagacity L.engm

installed outside of the house (i.e. powerhouse), therefore, the potential Package model |C2P¢itY| pressyre | Spiral Coiled Expanzlon Tank

risk of gas suffocation and fire is decreased compared to similar kealfhr | par (psi) L“e, L,,a,

packages, significantly. DS-HW-PW-50 50000 6 (90)

Another wall hung boiler problems is the small volume size of its heat pe uwpwzo 70000 6 (90) 1900 mnu 1600

exchanger and the high potential risk of deposit formation. By contrast, ps.yw.pwes = 8s00 6 (0) 150 50 1950 1000 1600

Taftan powerhouse package has working life atleast 10 years and also ps.Hw-Pw-100 100000  6(90) 150 80 1950 1100 1600

it has the capability to be serviced and pickled. In addition, enough ps-HW-PW-125 125000 6 (90) 200 80 2100 1200 1600

space between the package coils reduces the possibility of deposits Ds-HW-PW-150 150000 6 (90) 250 100 2300 1350 1700

formation considerably. DS-HW-PW-175 175000 6 (90) 250 100 2400 1500 1800

Economically, the use of powerhouse package is cost effective and there DS-HW-PW-200 200000 6 (90) 300 150 2500 1600 1900

is also the possibility of installing heat exchanger for pool and Jacuzzi DS-HW-PW-250 = 250000 6 (90) 300 200 2500 1600 1900

water warming. DS-HW-PW-300 300000 6 (90) 500 300 2500 1600 2000

: e - DS-HW-PW-350 350000  6(90) 750 300 2600 2000 2100

l./ Features and{ Technical Specifications - DSHW.PW400 400000 6 (90) 4000 — oS00 BEST0R 2500
Ener_gy consumption of Taftan p_owerhouse package is 30% lower than ps.HW-PW-500 500000 6 (90) 1000 500 5700 2700 2500

that of in the available wall hung bailer or floor standing packages. Taftan s Sasat G Sl Gchal oAl AN Sbasison R s R

powerhouse package thermal efficiency is 92%. There is the possibility to E’:‘*‘L‘.:L‘:“Z'.f.‘f‘ii".i:i:::iﬁ.!f;‘;‘! D::elonmem ety Ubalibl Cage 43 by § FaBad

increase its efficiency to 96% by installing condensing system according Badte r i R S SN L 3130l a5 § 395 Cllp—ans

b il ol gl bl g3y 3193 0
Balayl g i Silas e o ams
ke pladl S 301ges

to customer order.
® According to the special design of this package which has the capability
to produce hot water for heating system and daily consumption
simultaneously, there is no need the double glazing storage tank and
coiled hot water tank storage. Furthermore, by applying this package,
more space will be provided in the powerhouse.
® Taftan powerhouse package is certified by Iranian National Standard
Organization.
® This package is equipped with cathodic protection system in the daily
hot water consumption supply line.
@ Steel used in the pressurized sections is DIN 17155-17MN4 and tube
used are DIN17175-ST35.8.
® Steel used in the heat exchanger is stainless steel and galvanized
carbon steel.
® Taftan powerhouse package has manhole and discharge nozzle in
order to simplify services and maintenance.
® Because of high thermal efficiency and vertical design, the temperature
difference between hot water for heating system and daily consumption is
10 C.
® The flue gas temperature is maximum 20 C higher than the output hot
water temperature that by installing an economizer, the exhaust gas
temperature can be reduced to ambient temperature.
@ Taftan powerhouse package is equipped by flat premix
burner with high thermal efficiency, low noise, and
simplicity of services and maintenance.
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2
Up to 300 m

Ganadhy kw 42 1 Drain Valve (inch) 34" mm
kCal/hr 36000 2 Safety Valve (inch) 142" 1490
Fuel - Natural Gas /Diesel Fuel 3 Fule inlet (inch) 1/2" 600
: Water Temperature Range °C 30-90 4 Tank Safety Valve (inch) 112" 970
Heiing Aystom Max.pressure bar 3 RS  Cold Water inlet (inch) 172"
Hot Water Temperature Range °c 30-60 AC  Chimney diameter (mm) 150"
Daily Consumption Max.pressure bar [ AM Outflow (inch) 1
Max.flow rate LPM 135 AR Hesing ysam Return (inch) 1
Hot Water Tank Volume Liter 90 AS p Outflow (inch) 3/4"
Static Head of Pump MWC 6 R | sefsurton Return (inch)  3/4°
Phase/Voltage/Frequency ViHz 1/220/50

Net Weight kg 221 = (AR
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A combi (or combination) boiler is an ingenious space-saving idea, and an
increasingly popular choice in the heating industrial. This boiler Combines
both a water heater and a central heating boiler into one unit.

Therefore, in this boiler, a separate tank isn't required and the space
required is greatly reduced. An advantage of this boiler is saving of
Installation time and costs due to less piping required.

v Features

@ Possibility to installation in each unit separately without the central
powerhouse's space required.

® Capacity to produce hot water for heating and daily consumption
systems for residential, commercial, and office units up to 300 m2.

@® Possibility to supply daily consumption hot water instantly.

® High efficiency with low noise level due to using proper insulation in this
boiler.

® High durability and simple maintenance by using pressure jet burner
and steel boiler system.

® Application of spiral type heat exchangers instead of plate heat
exchangers in order to prevent deposition.

® Cheaper maintenance and spare parts compared to traditional floor
standing and wall hung boilers.

@ Easy to use digital control system and ability to install to BMS system.

Makhzan Foolad Rafe Co.
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Dalrce STEs

In industrial heating systems, water and steam are generally used as
working fluid in order to transfer of thermal energy. However, at the high
temperature conditions, the use of water and steam as a working fluid
needs high pressures which is not cost effective and safe. Therefore, at

indirect heating systems, and so on, heat transfer oil is used as a working
fluid in order to transfer of thermal energy. Heat transfer oil (or hot oil)
can operate at 300 °C under atmospheric pressure. By contrast, in order
to operate at 300 °C, steam and water need operating pressure equal to
85 bar. In addition to lower operating pressures, another advantages of
using heat transfer oil instead of water or steam are as follows:

® Low volume system

@ Reduction in energy consumption

@ Capability to install in a simple space

® The least amount of time to reach desired temperature compared to
other boilers

® Simple operation

@ Less noise pollution compared to steam boilers

® Infinite heat capacity

® No heat loss due to condensing occurrence

® No the boiler's feed water treatment process requirement

® There are no dangers related to corrosion and freezing

In order to the hot oil boiler optimum utilization at high temperature,
accurate and safe design of it is very important.

high temperature applications such as natural gas and crude oil heating,

Makhzan Foolad Rafe Co. [ 62 \; I

Daboo-Sanat hot oil boilers are designed and produced based on
international standards of API and DIN 4754.These boilers have integrated
coils and are introduced to the market in horizontal and vertical models
with the capacities of 100,000 kcal/h to 6,300,000 kcal/h. All of the hot
oil boiler construction process are under direct supervision of Quality
Control inspectors.

v/ Features and Technical Specifications

® Noticeable efficiency of 85%

@ Capability to operate until 350 °C

® Capability to tolerate thermal shock due to temperature difference
between the boiler oil input and oil output up to 50 °C

® Pumping cost reduction due to lower pressure loss of oil circulation in
the boiler

® The use of high accurate control equipment produced by European
companies

@ High system safety

@ Simplicity in maintenance and operation

® High safety factor in the boiler body design and its components and also,
beauty by considering high strength

® The possibility of installing a recuperator on flue gases in order to
preheat combustion air and increase the boiler efficiency

® Satisfying all the requirements of NFPA standards

® The Boiler body and door are insulated by ceramic fiber with density of
128 kg/m? and thickness of 100 mm
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Capacity
kcal/hr
100000

DS-HO-HO-100
DS-HO-HO-125
DS-HO-HO-160
DS-HO-HO-200
DS-HO-HO-250
DS-HO-HO-300
DS-HO-HO-400
DS-HO-HO-500
DS-HO-HO-630
DS-HO-HO-800
DS-HO-HO-1000
DS-HO-HO-1250
DS-HO-HO-1600
DS-HO-HO-2000
DS-HO-HO-2500
DS-HO-HO-3000
DS-HO-HO-4000
DS-HO-HO-5000
DS-HO-HO-6000

125000
160000
200000
250000
300000
400000
500000
630000
800000
1000000
1250000
1600000
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Specifications of Oil Heater

Length Height
L H
mm mm
1500 1100 1100

Inlet & Outlet

Valve
Inch
=

o
2
o

212"

21/2"
3"
3¢
3
&
4"
4
5
5
6"
&
BI
pes
8"

1500
1600
1700
1800
1900
2100

5700
6600
7200

1100

2200
2300
2500
2700
3000
3000

Daboo Sanat can change technical and dimension specifications based on Research and Development Department aim to increase efficiency of products or

1100
1200
1200
1300
1500
1500
1600
1800
1800
2000
2000
2400
2600
2700
3000
3300
3300
3500

120%120
130=140
130170
120=240
140=250
150=300
160x350
200%350
220=440
220=500
250x560
280=620
320x700
350x800
420%850
S500=x1100
500=1100
600x1250
650=1350
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Qil

Content

lit

62
105
136
190
221
330
414
563
735
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Fluids such as water and oil cannot be used for heat transfer at high
temperatures because of their boiling point limitation. Therefore, at high
temperature up to 550 °C, molten salt is used as a heat transfer fluid.
When molten salt is used as aheat transfer fluid, in order to rise the
system working temperature, it's not required that the system working
pressure increases.

v/ Features and Technical Specifications

® This boiler is designed based on ASME and NFPA standards

@ The molten salt boiler working temperature is in the temperature range
from 270 °C to 550 °C

® The minimum and the maximum amount of salt mass flow rate is
2.5 kg/h and 6.6 kg/h

@ Materials used in the design of molten salt boiler are resist to corrosion,
have low thermal conductivity,and capable to operate at high temperatures
@ Selection of materials, pumps, valves, and connections has a significant
role in the design of molten salt system and all of the connections and
fittings should be sealed, carefully. __{¥ =

® Molten salt boiler and its connections are ’
insulated by ceramic fiber with thickness of
100 mm and density of 135 kg/m 3which
can tolerate the temperature up to 1320 °C
@ This thermal heating system is designed
to tolerate thermal shocks

® Molten salt boiler is designed so that
always keep the salt warm and prevent

it from freezing

@ The boiler controller devices are
selected so that they can tolerate
high temperatures and also, the
temperature variations don't
have any impact on their
operation

@ This kind of boiler can be
used in aluminum oxide
production, melamine making,
reactors, solar energy, and generally in each
applications which need high temperature
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Heat transfer process between two fluids with different
temperatures which are separated by a solid wall occurs in
many industrial and engineering applications. The devices
that used for transferring the heat are known the heat
exchanger. Heat exchangers are important equipment to
apply in oil, gas, and petrochemical industry, building heating
system, air conditioning system, power generation, waste
heat recovery, chemical process, and so on.

v’ Features and technical Specifications

@ Daboo-Sanat heat exchangers are mainly shell and tubes
type which are designed and produced based on international
standards such as ASME and TEMA. Advanced software like
FINGLOW, PV Elite, and MICRO PROTOL are applied to
mechanical design of heat exchangers. B - JACK and HTFS
software are also used to mechanical and thermal analysis of
heat exchangers. The main objects in heat exchanger design
are considering shell and tubes expansion, simplicity of
cleaning, and adoption of the lowest cost approach in its
production.

® The application of advanced quality control equipment,
destructive and non-destructive testing like radiography,
ultrasonic, penetrant liquid, and hydrostatic test at the
pressure of 1.5 times as much as the design pressure cause
that Daboo-Sanat heat exchangers to have the highest
quality and degree of safety. Installation of significant
numbers of these products in Iran and other countries is the
evidence of this claim. Heat exchangers of Daboo-Sanat are
mainly worked with fluids such as hot water, warm water,
steam, light and heavy coolant fluids, and heating fluids with
different concentrations. Materials used in the construction of
shell and tubes heat exchanger are selected according to the
working fluid type and heating fluid or coolant fluid. Some of
these materials are copper, carbon steel, stainless steel,
Monel, Inconel, and so on.
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Coiled storage tank as a heat exchanger is designed to provide hot water
consumption based on all of the relevant engineering parameters and
standards. These products with different capacities and flow rates can
meet the need of different applications. The installation of this device is
easy and it can be offered with all of accessories and valves according to
the costumer order. This heat exchanger has a good durability and special
design of Daboo-Sanat and will be cost effective for different applications
such as science and educational centers, hotels, hospitals, residential
regions, commercial and office buildings, and industrial regions.

v/ Features and Technical Specifications

® Coiled storage tanks are cylindrical in vertical or horizontal type and
pr%d*get;;i based on ASME standard for operating pressures of 5, 6, 8, 10,
an ar

® Torispherical head of storage tank is made of A516G70 and DIN17155-
17MN4 and is pressed and assembled on tank.

® Each tank has a manhole

® Copper coil used in heat exchanger is based on international standards
of ASME and BS

® Connections required for hot water output, water input, thermocouple,
thermostatic valve, drain valve, thermometer, safety valve,and manometer
are installed on this heat exchanger

Specifications of Copper Heat Exchanger

Dlameter Tl'lll'.“ kness| Thickness| Thermal
Shell Cap Surface
o o |

Heat exchanger Capacity OPI::;:'::::
ore! Hax bar (psi)

DS-HE-CC-300 6(90) 650 1400 4
DS-HE-CC-400 6(90) 650 1100 1600 4
DS-HE-CC-500 SDO 6(90) 700 1200 1700 4
DS-HE-CC-600 600 6(90) 700 1500 2000 4
DS-HE-CC-800 800 6(90) 820 1500 2000 4
DS-HE-CC-1000 1000 6(90) 920 1500 2000 5
DS-HE-CC-1200 1200 6(90) 960 1500 2000 5
DS-HE-CC-1500 1500 6(90) 1120 1500 2000 6
DS-HE-CC-2000 2000 6(90) 1120 2000 2500 6
DS-HE-CC-2500 2500 6(90) 1260 2000 2500 6
DS-HE-CC-3000 3000 6(90) 1400 2000 2500 8
DS-HE-CC-4000 4000 6(90) 1400 2500 3100 8
DS-HE-CC-5000 5000 6(90) 1450 3000 3600 8
DS-HE-CC-6000 6000 6(90) 1600 3000 3600 8

\ £UbI g3 2ilg3 L e 31 ailiwl 4uuds g 393 Sllganze Glasily byl jil gz 45 e g3 g Gaial Saly SIE AT gulul el gils
4 cAakad mladl 550 Eg8 gty § id Slaadudes gkl S S el

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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® At least two layers of especial epoxy are used for coating the inner
surface of the tanks and also, zinc rich is used for the tank outer surface
(welding seam)

® The storage tank is tested at pressure of 1.5times higher than its
operating pressure

® The heat exchanger copper coils are constructed by copper tubes with
7/8 inch and 3/4 inch diameter in wall thickness of 0.7mm, 0.9mm, and
1.25mm

® The heat exchanger cap is made of cast iron

® The heat exchanger tube sheet and its baffles are made of suitable
steel for pressurized tanks

® The design and test pressure for coils up to 8 inch diameter are 300
and 150 psi, respectively and for coils with diameters from 10 inch to 14
inch are 250 and 125 psi, respectively

® The design temperature of coils is 180 °C (350 °F)

® The pressurized regions are welded by SAW approach and fully
automatic which provides high quality weld and integrity

A O O
o O
A

5 -
5 15 e
5 18 = L.
5 23 - D
6 27 -
6 29 YES H2 H1
8 38 YES
8 61 YES
8 72 YES
10 83 YES &
10 92 YES
10 110 YES
10 120 YES
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Technical Specifications of Domestic Hot Water Tank Sl 1 6.3 L%l (930 _yaing puss ¢y S0l @

< Diameter Total Radiation Safet Heat Source = B 3wl culloc mlasl 5.0l @
Capraclty of Shell Height Surfaces Valve S‘,irze Flow Rate S Rt " Rl .

= mm 2 lit/r U595 ph (59 ezl glagu &)
DS-HE-SC-75 75 340 750 1150 4 5 8 12 2574 slwgy J3Isg
DS-HE-SC-100 100 340 1000 1400 4 5 10 112 3127 i 5 LESR o il S0l @
DS-HE-SC-150 150 410 1000 1400 4 5 14 112 4332 o= o _
DS-HE-SC-200 200 410 1250 1700 4 5 18 112 5465 a8 3B L ER o casanss j5UL (g joaS
DS-HE-SC-250 250 470 1250 1700 4 5 22 112 6663 it
DS-HE-SC-300 300 470 1500 2000 4 5 25 3/4 7434 L .
DS-HE-SC500 500 600 1500 2000 5 6 38 3/4 11225 B0 Can 4308 (5 y——iSliad @
DS-HE-SC-750 750 770 1500 2000 5 6 55 3/4 15117 LGS a1lio golszgs -
DS-HE-SC-1000 1000 770 2000 2600 5 6 70 1 18112 \ A g
DS-HE-SC-1500 1500 910 2000 2700 5 6 100 1 23048 ey L
DS-HE-SC-2000 2000 1120 2000 2700 6 8 128 1 26140 prag s
DS-HE-SC-3000 3000 1400 2000 2700 8 10 190 1 31231 ‘ P )
DS-HE-SC4000 4000 1400 2500 3200 8 10 243 11/4 34203 QX ST
DS-HE-SC-5000 5000 1450 3000 3700 8 10 282 11/4 37230 - . A
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Spiral (Helical) coil heat exchanger is a new generation of hot water
consumption supplier which are designed and produced in order to ESR ER ER
increase the efficiency of conventional double glazing vessels and copper Fadleee VO Cudyb FidQeoo 151000 8yl il leos 5 VO syl

coil heat exchanger. This kind of heat exchanger are in ER and ESR types.
These heat exchangers with the special coil design are able to increase
heat transfer coefficient considerably. Also, in these heat exchangers,
due to spiral coil extension in the whole tank volume, the challenge of the
deposit formation on its coil surface is decreased, significantly. This kind of
heat exchanger can supply hot water consumption instantly, thus, it can
reduce the energy consumption and the construction costs. The main
advantage of this design is the considerable increase of heat transfer.

v/ Features and Technical Specifications

® Higher heat transfer compared to copper coil heat exchanger and
double glazing vessels due to the proper distribution of coils inside the
heat exchanger shell

® It is equipped with cathodic protection system for corrosion prevention
® Hot water output mass flow rate of this heat exchanger is considerably
increased compared to copper coil heat exchanger and double glazing
vessels in the similar heat transfer surfaces due to increasing its heat
transfer coefficient resulted from its special design

® The heat exchanger shell and coil can be constructed from different
materials including steel

® Ease of services and maintenance

® Competitive price compared to the other coiled heat exchanger and
double glazing vessels

® Possibility of design at different working pressures

@ Possibility of services without the need for acid pickling process

® Possibility of implement the : ;
acid pickling procepss inorderto TN Generated energy by boiler(kw) Clean hot water flow rate (lit/hr)

descaling of coil and the inner Heat Source= 70| Heat Source= 70|Heat Source= 80|Heat Source= 80|Heat Source= 70|Heat Source= 70|Heat Source= 80|Heat Source= 80
surface of the shell Outlet = 45 Outlet = 60 Outlet = 45 Outlet = 60 Outlet = 45 Outlet = 60 Outlet = 45 Outlet = 60
@ Possibility of produce ESR Inlet=10 Infet = 10 Infet = 10 Inlet = 10 Inlet = 10 Inlet = 10 Infet = 10 Inlet =10

model with higher capacity than

; oA DS-HE-SC-75 18.8 14.4 239 209 47 223 530 324
ERThm;dﬁLg dth?o?"}gfﬁ;ffp;ﬁe DS-HE-SC-100 229 17.4 29.0 25.4 507 270 543 304
ver sp DS-HE-SC-150 31.7 24.1 402 352 702 374 891 545

than the other coiled heat  pg e sc.200 40,0 30.4 50.8 44.4 885 471 1124 687
exchanger and double glazing  ps.HE:sc-250 48.7 37.2 619 54.1 1079 576 1369 837
vessels DS-HE-SC-300 54.4 415 69.1 60.4 1204 643 1529 936
DS-HE-SC-500 82.1 62.2 1043 91.1 1818 970 2307 962
DS-HE-SC-750 110.6 84.4 140.4 1227 2448 1308 3107 1900
DS-HE-SC-1000 1326 1012 168.3 174.1 2944 1567 3725 2278
DS-HE-SC-1500 1685 1286 214.1 186.9 3729 1993 4737 2896
» DS-HE-SC-2000 191.2 145.9 2428 212.2 4230 2259 5373 3286
- DS-HE-SC-3000 228.3 1741 290.1 253.1 5052 2697 6419 3920

DS-HE-SC-4000 250.0 1906 317.7 277.0 5532 2953 7029 4291
DS-HE-SC-5000 272.2 207.8 345.8 302.1 6022 3219 7651 4680

<Al o0 3adgi | LBESR g ER (sldso s piudlees 15 VO Caad b I @




L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

/ Hot air generator heats cold air passing through a heat

s + exchanger and makes warm the space in use bz sending the
=" generated hot air to ducts. These systems are known as an

efficient alfernative for heating instead of hot water heating system.

Because, it doesn't need a water distribution system including piping and

heating units like radiators, thus, the risk of system leakage or freezing

will be reduced, sg%nllﬁcantly.ln addition, because of no need to installation

of any heating units in the consumer space, more space can be provided

for the designers and consumers. Hot air generators have longer working

life than hot water heating systems. One of the main advantages of this

system is the direct air heating as a working fluid in order to reduction in

the remiuirged time for achieving to a desired temperature. Air heating

generator is often used as a central heating system of complexes or as a

single heating unit in the space in use. This system is an ideal choice in

terms of energy consumption, services, and maintenance for different

applications like heating glasshouses, poultry farms, Slaughterhouses,

sports complexes, and conference halls. .

v’ Features and Technical Specifications

® Thermal efficiency of 85%

@ |n this heat exchanger, fire resistant steel is used

@ In this heat exchanger, finned tubes technology is implemented to

increase its heat transfer surfaces

® Heat transfer mechanisms in this heat exchanger are radiation and

convection

.I This heat exchanger is a kind of indirect heat exchanger and produces

clean air

® The temperature of the heat exchanger body is controlled along with the

control of the warmed air temperature

® Combustion safety system is designed and implemented based on the

fuel type and NFPA 86 C standard requirements

@ Fresh air can be supplied as an air input to the heat exchanger or the

whole return air from the space in use can be supplied. Also, a control

system can be designed in order to mix fresh air and return air in desired

proportion

@ The working life of this heat exchangers is high because of applying fire

resistant sheets which can tolerate the easttemperature of 1150 °C at

the ambient conditions

® Based on the operating and weather conditions, the heat exchanger

body insulates with ceramic fiber, properly

® Because of special design, this heat exchanger emits the least amount

of environmental pollution

@ Based on the project requirements including desirable head and flow

rate, centrifugal or axial fans can be used in these heat exchangers.

@ Based on the customer order, hot air output quality control system and

also CO and NO xdetection units can be

installed in this heat exchanger.

@ This device is eguipped with sensors to control the temperature of the

main furnace and flue gas

@ Optionally, sanitary hot water can be supplied from flue gas heat

recovery system

"
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I_E] Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

W=

< Air Inlet

Specifications of Hot Air Generator

Air Generator model Capacity
kcal/hr
DS-HE-HA-50 50000 1500 1300 900
DS-HE-HA-70 70000 1600 1500 1000
DS-HE-HA-100 100000 1600 1800 1000
DS-HE-HA-150 150000 2100 1800 1000
DS-HE-HA-200 200000 2600 1800 1000
DS-HE-HA-300 300000 2600 2400 1000
DS-HE-HA-400 400000 2700 2800 1000
DS-HE-HA-500 500000 2900 3000 1000 :
DS-HE-HA-600 600000 3100 3000 1200
vaghad ol 281330598 5 3lay § id Slunlis puid By Casd hal g LB ()93 35193 08 183 35Ul s § 393 Sillgaaio (loily gl Sag )3 BBeangd §(32EAT 2215 SLELEAT Julesl py Sumias 9413 - @ L S
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L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

1in=25.3895 mm; 1 ft = 12 in =0.3048 m
1 Ib = 7000 grain= 0.4536 kg W
1 gal = 4.546 | (brit.) = 3.785 | (am) = 0.16 cu.ft.
1 bar = 14.504 psi = 0.984 atm= 100 kpa GlaSus euias s boguas inie g o351 B Las j 3 uUS e ¢ y56 sae jl S0 Gt ol
1atm= _1.01_3 bar; 1 kgfqm2= 14,223 Ibfs_q in(psi); _1 BHP = 33,480 BTU/hr = 9.803 KW siiuass T 3 39590 0 juio g EauildS gl gu gy JuSuiis Jole (p shsliol . Sl o )L
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Water Softener Capacity= (Flow Rate (Gpm)x80x Washing Cycle (hr)x Water Hardness (ppm)) > = A
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One of the main problems in the domestic and industrial applications ® The softener control system can be manual,

especially in steam boilers is hard water. The main factor in the deposit semiautomatic, and fully automatic.

formation is calcium and magnesium ionsin raw water which usually ® The softener is equipped with sample valve,

show themselves in the form of bicarbonates and white deposits. The air vent valve, and gage pressure.

other ions that cause to form deposition are iron and manganese ions ® The inside surface of the softener shell are

which exist on a smaller scale in water. One of the most safe and coated with one zinc rich layer and two epoxy

convenient approaches to remove the mentioned ions is to apply ion layers after sand blasting. And also, the

exchange water softener. softener outer surfaces is covered with primer
. i . and painted.

v Features and Technical Specifications ® The ion exchange water softener operating

® Based on the customer's offer, the softener body can be constructed by pressure is 3 bar. Application of this device at

stainless steel, FRP, galvanized steel, and carbon steel with zinc rich and pressures over 3 bar causes to destroy

epoxy coatings and also equipped by a manhole. water softener resin.

® 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.

Specifications of Softener

Salt Tank DRvTIRtar

Softener model = : i 2
Automatic i

DS-TW-SO-30 30000 9 5 2 3/4 1 112 10 25 40 320 600 950
DS-TW-S045 45000 13 7 3 34 1 1/2 10 25 40 320 700 1050
DS-TW-SO-60 60000 15 9 4 34 1 12 12 50 40 320 800 1200
DS-TW-SO-100 100000 18 11 5 3/4 1 1/2 15 75 60 470 1000 1550
DS-TW-SO-150 150000 25 15 8 1 1 112 20 125 100 550 1000 1550
DS-TW-S0-200 200000 35 20 10 1 1 12 25 175 100 600 1250 1800
DS-TW-SO-250 250000 50 30 14 1 1 12 40 200 200 650 1300 1850
DS-TW-S0-300 300000 58 34 17 11/4 1 3/4 50 250 200 650 1500 2050
DS-TW-S0-400 400000 72 40 23 11/4 1 3/4 75 350 300 700 1500 2100
DS-TW-S0-500 500000 90 54 27 1142 2 1 100 425 400 800 1500 2100
DS-TW-SO-600 600000 100 62 30 2 2 1 125 500 400 850 1500 2200
DS-TW-SO-750 750000 125 75 38 2 2 1 150 625 500 900 1500 2200
DS-TW-SO-1000 1000000 178 105 44 2 2 1 175 825 500 1000 2000 2700
DS-TW-S0-1200 1200000 200 120 50 2112 2 1 200 1000 1000 1100 2000 2800
DS-TW-SO-1500 1500000 230 135 58 2112 2 1 250 1250 1000 1200 2000 2800
DS-TW-SO-2000 2000000 320 190 100 3 2 2 300 1675 1500 1300 2500 3400
" DS-TW-S0-2500' 2500000 375 220 15 4 : 2 350 2100 2000 1400 2500 3400
 DS-TW-SO-3000 3000000 425 255 130 4 - 2 400 2500 2000 1400 3000 3900

o3ylad pladl ySidhFed 53kl g oid Sliadiudio paasd 6y Cepand hl_,itl.l.bl 0293 adlgS o eyl 3wl puunT g 395 Sllganzn loadly bl jal Cigs 53 mawgd g Feiad aslg SlELERT e lwl 4y Cumie gals
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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.
hese kinds of filters not only cause to remove taste, color, and odor from
ater 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 sothey 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).

DS-TW-SF-5 5 1
DS-TW-SF-9 9 38
DS-TW-SF-14 14 60 1000
DS-TW-SF-17 17 74 1100
DS-TW-SF-20 20 88 1250
DS-TW-SF-30 30 133 1420
DS-TW-SF-40 40 176 1750
DS-TW-SF-55 55 242 2000
DS-TW-SF-68 68 300 2250
DS-TW-SF-85 85 374 2500
\ \.‘ DS-TW-SF-105 105 462 2750
DS-TW-SF-120 120 528 3000

. - | Diameter
z Capacity | Capacity
mm
2 600
800

Makhzan Foolad Rafe Co. [ 80 \. I

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

Specifications of Sand and Activated Carbon Filter

Inlet-Outlet Filtration Speed Capacity | Required | Washing

Nozzle Silica |Flow Rate
inch 6GPM/Rt? | 7GPMIft2 | sGPMIT? kg GPM
800 1400

1000
1200
1500
1500
1500
1500
1500
1500
1500
1500
1500

11/4 1/2 18 21 24 250 30
1500 11/2 3/4 32 38 43 400 o4
1800 2 1 51 60 68 850 85
2100 2 1 61 74 82 1250 102
2250 21/2 1 79 88 106 1650 132
2250 3 11/4 114 133 152 2400 191
2400 4 11/4 156 176 208 3200 259
2500 4 11/4 203 242 270 3800 338
2600 5 Heti2 257 300 343 5400 428
2600 5 11/2 37 374 423 6500 529
2600 6 2 384 462 512 8000 639
2600 6 2 457 028 609 9500 761

Sglad pladl pS 3l Ged salml g id Sliodlio prakd S Cumd plad glbl g 355 10 L3yl 3 lisr] poasitd § 352 Sl gasas Glosdly plol i Cage g5 SReangd g 52820 doly SlELEAT bl gy Camiio 503
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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 in the 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 systemcan reduce damage to some extent, however,
despite of being costly, this approach cannot sclve the problem completely.
Moreover, because of PH variations in system resulted from the wvariation 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 herizental form with the capacity
of 1-20 m3hr and in three types including Atmospheric, Permutit, and Spray &
Tray- type, based on costumer order.

Features and Technical Specifications:

® Reduction of dissolved oxygen in boiler feed water to less than 0.005 cc/lit

® Reduction of measurable free CO 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 reduce the effects of the air concentration
at one points of system especially in boilers and in the heat transfer circuits

® 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

Deaerator / jgiu,l s>

A0 ST Gl I8 jabuw g o0y )S SauSlisS g fumnSl L8 (glp (5295 jluss JUS wT
S0y O 3 WIS ol @eas ol ixubly 5gSte DT L g jieS LT ho 6255 62 50
1327 53 59290 LIS 3050 33 a8 4> o sy bawgs L g 3900 oS T 05 2u 35009
Sz 0255 Uilj81 L g saleigo Sl 55393 w0512 slelSiaws g lesgleylas j3 g osud
bl o Ul b )15 653 85 JL3u glanSus )5 . 3gub,0 yi i ;5395 Gljao wl
23 13j18 3529 65l (Ja b . 3T o > by o 03395 Jolge jl Sz T 5 Jglao slajS
9 yl> JUEI lossl) UhalS a290 i jlabdi Sy )5 LT 8505 9 o3> (slemiamw
B Jaé slajS (5 jlulsz Joc - 59:8 50 miiatm 53 5535 15 1290 (54 SU blawsil & jgu0 >
w3393 jleuslaaS S Sy g ylay S0 60 3aS O 1T (S 3auSl 63 g o jaanSl) jubds
Jleslitiuml . 33850 5 a8l > il i8S Cu S )y bghs g eSS ui20 g Loy dasy)
3150 )5 il jl 555 U slimsan 33 o2 bioasd 3190 2 55 L 9 palaoa b glooudias
ol paaks o gle oy (jaianm 9 3guin 05 by UolS JS iian g ) (2l (0392 32052 3 oyl Lol
23155593 553395 3uTi0 3y 2o Slgo §a 535 Y3l DU j g S Ciyz 003 Ph
8 gl 18 3,5 152 16530 3190 048293 L .391 50 3829 6y 5> s loe 8w
1- 20 MI/Nr )b jI GBI g0 6 lygin s 352560 PLS1 g% s PU 6y SlSe

#2950 0Dy § Sl I3\ 9990y 1Sy yhasnad] €95 o S Ol yidio Ui liuw 0
wid Slbaiidio g Lljo v

0.005 cclit 1 yiaS o0l j3 Jolao 1 jamwSl ialS ®

810 35 15 5 350 j1331 18 51T CO5 iuslS @

Sguls jl 5515912 jg—io 8w g2 ey U LS5 00385 LT o> 02,5 Ginljal @
S8 Ll glasdgl s (Thermal Shock) )b 7

30529 85 18bi5 S, 43 lg-® @035 jl il Sl 1 5 12891 9T 43 39290 slg (43S 1> @

QLAHMEJMJAQleL]Gﬂhsng} [ 1

31000 6551 90T 53 529508 10 § 035 SIS jLay BUSI () 43S @

(232) plsSanl Canand 43 L2y g LT @y o BUISIL e T JolS (5 4Slg g ()3, )5 @

9% Jh53 awlio 2Lk L jli 390 sliad g elas)l J8lao ©

Qb (g jlalol g uas @

e T al3)S a0y 9 L2 a0 P9 ) 2590 53 9 LS JolS il juyal caad 150l @




R

pmf o (Y .ﬂ‘m LAM M’ el ]-J Makhzan Foolad Rafe Co. m_,l




I_@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment
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Specifications of Permutit Deaerator

: : Tower Steam Vessel Steam Over Flow Qutlet
g? g:}?;g é: :ﬂ?::::gr H L2 Connection Connection Connection Connection
mm mm N2 NS N4 N3
inch inch inch inch
DS-AE-PD-3 1000 3000 800 1300 1700 1600 1 3/4 3/4 11/4 1
DS-AE-PD-5 2000 5000 950 1500 1900 1750 1 3/4 3/4 11/2 1
DS-AE-PD-8 3000 8000 1000 1500 1900 1800 11/4 1 3i4 1172 1
DS-AE-PD-10 4000 10000 1100 2000 2500 1900 11/4 11/4 1 2 11/4
DS-AE-PD-12 5000 12000 1250 2000 2500 2000 11/4 11/4 1 2 11/4
DS-AE-PD-14 6000 14000 1250 2300 2850 2050 11/2 2 1 2112 1172
DS-AE-PD-16 7000 16000 1300 2500 3100 2100 11/2 11/2 11/4 212 1102
DS-AE-PD-18 8000 18000 1400 2500 3100 2200 2 2 11/4 3 2
DS-AE-PD-22 10000 22500 1400 3000 3600 2200 2 & 11/4 3 i
DS-AE-PD-27 12000 27000 1550 3000 3650 2350 2112 21/2 1112 3 2
DS-AE-PD-34 15000 34000 1750 3000 3650 2600 21/2 2112 1112 4 2
DS-AE-PD-46 20000 45000 1900 3500 4200 2800 2172 3 2 4 2
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. o -
pw MM Makhzan Foolad Rafe Co. [ 84 L l
eaerator / jLus g jlygiwaw ygisgl 5o

N2

B . TB. T

g, .m

L2

Specifications of Pressurized Deaerator

- 3 Tower Water Tower Steam | Vessel Steam Vessel Water
g:g;?;g g:a“;(;ltlgr H L2 Connection Connection Connection Output
mm mm N1 N3 N4
inch i inch

DS-AE-TD-3 1000 3000 800 1300 1700 2150 1 3/4 3/4 11/4 1

DS-AE-TD-5 2000 5000 950 1500 1900 2650 1 3/4 3/4 11/2 1

DS-AE-TD-8 3000 8000 1000 1500 1900 2800 11/4 1 3/4 112 1

DS-AE-TD-10 4000 10000 1100 2000 2500 3000 11/4 11/4 1 2 11/4

DS-AE-TD-12 5000 12000 1250 2000 2500 3300 114 11/4 1 2 11/4

DS-AE-TD-14 6000 14000 1250 2300 2850 3600 11/2 11/2 11/4 22 11/2

DS-AE-TD-16 7000 16000 1300 2500 3100 3700 11/2 1172 11/4 2112 1172

DS-AE-TD-18 8000 18000 1400 2500 3100 3800 2 2 11/2 3 2
= DS-AE-TD-22 10000 22500 1400 3000 3600 3800 2 2 1172 3 2

DS-AE-TD-27 12000 27000 1550 3000 3630 3900 2142 21/2 2 3 2

DS-AE-TD-34 15000 34000 1750 3000 3650 4100 212 2112 2 4 2

DS-AE-TD-46 20000 46000 1900 3500 4200 4500 2112 3 2112 4 2
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L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

\ . Asuper heater is a device used to convert saturated steam
\ / orwet steam to superheated steam or dry steam.

" Saturated steam generated in a steam boiler is sent to 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

® Low volume-to-capacity ratio

® The use of premix burmners 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 IV.

® 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 kg/hr

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

"
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Air separator is used to remove entrained
air in water in heating systems. Water enters
to airseparator 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.

v Features and Technical Specifications

® Air separator is made of carbon steel sheet and the
inner surface of it is coated with zincrich 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

Specifications of Air Separator

Capactty Input & Output Connections
N1 & N2 inch
170

DS-AE-AS-2

DS-AE-AS-2.1/2 2172

DS-AE-AS-3 190 3 2B-0 BOO 400
DS-AE-AS4 300 - 320 900 500
DS-AE-AS-5 500 5 410 950 600
DS-AE-AS-6 700 6 470 1100 700
DS-AE-AS-8 1300 8 600 1400 800
DS-AE-AS-10 2000 10 770 1600 1000
DS-AE-AS-12 2750 12 920 1900 1200
DS-AE-AS-14 3400 14 1070 2200 1400
DS-AE-AS-16 4400 16 1220 2500 1600
DS-AE-AS-18 5200 18 1400 2700 1800
DS-AE-AS-20 6300 20 1530 2900 2100
DS-AE-AS-22 7400 22 1680 3200 2200
DS-AE-AS-24 8500 24 1840 3700 2400
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L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment
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Specifications of Open Expansion Tank

Length w|dlh Overflow Ex;:lp-qnsmn Return
ine
N1 N3 N4
mm inch Nich inch

DS-AE-OE-100 34 34 3/4 ¥ 34
DS-AE-OE-200 34 34 34 34 314

DS-AE-OE-300 -300 BDD, .500 8 1*' 1 5| 1 1 3/4

DS-AE-OE-400 400 700 650 850 1 1 1 1 314

DS-AE-OE-500 500 700 800 900 1 1 1 1 3/4

DS-AE-OE-600 600 750 800 900 11/4 11/4 11/4 11/4 1

DS-AE-OE-800 800 800 1000 1000 11/4 11/4 11/4 11/4 1

DS-AE-OE-1000 1000 1000 1000 1000 11/4 11/4 11/4 11/4 1

DS-AE-OE-1500 1500 1000 1000 1500 11/2 11/2 1112 112 1

DS-AE-OE-2000 2000 1100 1200 1500 1112 11/2 1142 1112 1

DS-AE-OE-2500 2500 1250 1000 1500 2 2 2 2 1L

DS-AE-OE-3000 3000 1250 1200 2000 2 2 2 2 11/2 X
DS-AE-OE-4000 4000 1250 1300 2500 2 2 w2 2 11/2 =
DS-AE-OE-5000 5000 1500 1350 2700 2 2 2 2 11/2
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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.

vy M1

xpansion Tank Closed / o, blul g1is

Specifications of Closed Expansion Tank

- Operatin HEIQM i i
Expansion Tank | Capacity Pfessur eg Dlameter Thg:#g;iass Thlgl::]ess
model liter bar (psi) mm mm mm

DS-AE-CE-100 6 (90) 1 4 5

DS-AE-CE-200 6 (90) 1000 1500 4 5

DS-AE-CE-300 300 6 (90) 5{.'0 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 5

DS-AE-CE-600 600 6 (30) 700 1500 2000 5 6

DS-AE-CE-700 700 6 (90) 760 1500 2000 8 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
? Eliguaze losily ubol j3l Cags 43 bauwg3 § 3aiad ol SlEadEas pulwl pemis gds  DS-AE-CE-3000 3000 6 (90) 1400 2000 2500 8 10
8 i Slodibio gk 8y Cud 1pLiB gUbI g3y 19T 0 e 3100 tul jait g 395 DS-AE-CE-4000 4000 6 (90) 1400 2500 3100 8 10
. - -3glaipladl SAllged 3l DS-AE-CE-5000 5000 6 (90) 1450 3000 3600 8 10
 Daboo Sanatcan change technical and dimension specific ations based on ~ DS-AE-CE-6000 6000 6 (90) 1600 3000 3600 8 10
priits oo chaties e vmante, T B0, crease. sffclancy o NEEERESERTNON MEEHTA 6 (90) 1840 3000 3600 10 10
DS-AE-CE-10000 10000 6 (90) 1900 3500 4150 10 12
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lﬂ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment
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Condensate tank, in addition to provide suitable saving opportunity, can be S5 51261033 @aio i ygan b @819 53w lin 529368 a0 Syl s aglle uilIS ) jR0
utilized as a storage tank for a steam boiler. Wa!ter in thg boiler e\{aporates g S 51 T Gl 3ug5 L. 23S o Jos 6ubas .T,TQN_,;U_.,_,;?_:,ULQJ-J_.,JL.;U‘
to generate steam, t_hen, the make-up water is supplied by boiler feed 220 oLty 0S 1o cpas 33 -Salaingo o ol 1S F Jlang mituy g0
water pump.By passing the generated steam through the steam consumer e R |
equipment and heat exchangers and losing its heat, steam initiates to R e .“'"_‘:;. e .
condense and hot condensate water with high quality is formed. rpelin LaipCun [ Bl il ool hglials ool o3
This hot condensate water may contain some SS9 5350 59> LT ol Sl ySa0 62 551 ol
contaminates resulted from steam consumption oS
process, however, it is an ideal source for a
boiler feed water. Therefore, if more
condensate water returns 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%.
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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 Qil Company
standard in different capacities up to 80 m3 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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Lﬂ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

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 m3up to 50 m? at operating pressure from 6 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 w
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 3 and enough thickness which is

protected by a galvanized colored and
X q
B ol

aluminum sheet
@ After all of welding process, heat o
treating and normalizing aefé
is done based on ASME ai ﬁ

standard
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L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment

Recuperator / ;gil,95,

High amount of the fuel energy which is released in the combustion UhS 395 §a b jl sl iiSlg g o salgi 650 jl pobiel i 2 @usls 0 65 jgb jlas
process is wasted through flue gas. The flue gas temperature of device w2 e 3a0) 8185w s> Lol 6y Sy Ugaso S 3g5 5los . 3guli,0 215

like heat exchanger, boilers, and so on depends on its thermal B00 *Cois Bl5 v s ol iy W it a0y T ey S
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practical, for every 25°C increase in the combustion air temperature, 388150 038 Uy «315351 529 15 U ganzo buwgs | J=io 31!
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v/ Recuperator can be installed
in the following heating

ooy

systems: = s _
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® Hot and warm  water
boilers with the minimum
capacity of 2,000,000 kcal/h
® Hot oil boilers in any
capacity.

® Different kinds of industrial
furnaces including heat
treatment, rolling steel
preheating, brick, glasses,
glaze, paint, and any industry in
which their flue gas temperature

| A 3 S, d
is above 200°C : ol A ST
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The considerable amount of heat generated losses from the stack at the
temperature 180 - 400 °C. Hence, economizer can be used to heat
recovery and energy saving. This system, which is designed in different
models, is a type of heat exchanger which is installed on hot exit gases
from the stack and spraying fluid to a boiler and preheats boiler feed water
or inlet air to the flame. Daboo-Sanat offers a perfect opportunity to its
customers to decrease energy consumption by 6% - 20% and satisfying
rate of return at the least amount of time with applying this system. This
system is a typical water tube heat exchanger with fins, in which tubes
with multiple heat transfer passes are set parallel inside of the
unpressurized body. In order to the prevention of pressure loss, some
measures have been taken.
v’ Features
® The tube used is constructed from DIN 17155 - ST 35.8 produced
from the best companies in Europe. Furthermore, steal used in
unpressurized region is DIN 17155 - 17 MN 4.
® The operating pressure of an economizer is designed based Ll'
on maximum allowable operation pressure of a boiler. _i
® The body of an economizer is insulated by ceramic fiber with =
128 kg/m* and covered with colorful galvanized or stainless steel.
® Economizer is installed in the feed tube circuit of steam
boiler (after the pump and check valve) and the temperature
of feed water boiler increases by 20 - 25 °C after going
through economizer.
® The pressurized parts of an economizer are
welded by TIG approach automatically which
result in the high-quality welding and integrity.
® All welds are performed using high quality
consumables from reputable brands with
approved WPS and PQR.
@ All of the welders are examined based on
EN 287 - 7test & have a welding license
from high-accrediated inspection centers.
They are under the supervision of Quality

Control Department of the factory.

94 &

Makhzan Foolad Rafe Co.

39 o0 5 60 S hS3g j1 180 - 400 °C s glos L osud sags cujlys jlebel iy
w2l S eslaiawl jalegieSljl (lgino (aSgu 5 1529288 s 9 592 30 i jly> Sl L sy
Jann 33 65 Sl 55> 320 £95 S 28lg 3 0394850 045l Lalizo gl 4b > 65 ol
053919 21 39350 9 3118150 JB 1S3 00 i J5 Yl g YS9 jl 5293 Els 5l
6 |y glisabl ol Cuss 940 . 30lai S iy |y Jo———a0 695399 Slo—p L g S
6% - 20% ylju0 0 i b pan oIS (ul 5555155 L oS 33,0 ju je Yl sidio
Ol e2bb ol SalgS ol BLinS e L8k 659 S & jgus (5 )1 3S0ulo jw g 035 LS
Ly (5190 1) gu0 0 Libgas 05 S il 0 (Jla(ad) jlae sy glaedgl L cugas jlg £5 jl oS
JLitnd bl jl g paSgla Cayz -34S0 )8 Liind Cazi ey o S1 3 U yS uly 2i2
Wl 030l Bla) 2lb o pjU culaages

wid Slbaiido g Lljo v

iz jllg2 sl 53 93y £93 jl (o8 a0 slosgas @
§l5aS o i sl DIN 17155 - ST 35.8
JILiid il jad §hlio -8 juao AU g 3iiliz0 2l
.30 DIN 17155 - 17 MN 4 juio

0553 3818 jlao jLiud gl ys  julogigSl g 15 jLius ®
33550 521b

LoSasl s Slllals wg ey ) julogigSl Jase ais, @
Gugbgos b g 55l 128 kgi‘msm_uul.‘a
+39ln 50 918 il (pualicianl g (585 0]519)LS

9oy jl 2y) Loy Sus 0385 0Jg) 1o 5 ) jologigSI @
Jhogae jl s «Suseu i 5 T 98ud, S )8 (gllg Sz
0y 20 - 50 °C s ales il j— 81 L ¢y jologsg S|
2335050 523351503 355,15 (slos g jLiks &y

TIG ubgyee g s b glacao w5 ISdigs ®

O UL 63 3gul 50 L] SuSlogsl jgo o (g5,T)
33550 Palyd b oS2 LSy 9 Ubige Cuaaas

L 59sa0 SUgS jloslatul L Lo g2 plas glesg,usl @
o3l auli PQR gWPS U juiso sla oSjlo jlUL asdusS
- igdiuse plail

w9oil 3y90 EN 287 - 7 515l Galhs ¢l)lSuig> aulS @
Cuazllis ool olgS 51l g 251688 J48 (5 IS ibig> Cuuzllin
JolS w2 jls iz oy90)T 9 ity jUs jS1p0 (o g5 patin0 jl 5 ) Suilig2
bl 0 05518 CaadaS 435S solg

©sS slga



L@ Designer & Manufacturer of Boilers (Steam, Hot Water, Hot Qil), Heat Exchangers, Pressurized Vessels and Ancillary Equipment
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Industrial autoclaves are pressure vessels used to process
parts and materials which require exposure to elevated
pressure and temperature. The manufacture of
high-performance components from advanced
composites often requires autoclave processing.
Industrial Autoclaves are also used to creating of
coatings, rubber wulcanizing, and hydrothermal
synthesis in chemical industries and sterilization in

the food industries.

v/ Features

@ Automatic operation

® Horizontal/ high capacity

@ Quick opening autoclave's door

Turbulators increase heat transfer through making flow turbulent.
Turbulators not only increase heat transfer coefficient but also increase
local velocity and therefore, raise stress on walls. Turbulators not to
mention the reduction of the temperature difference between walls and
mass flow, cause to increase lending fluid flow layer and decrease
retention time adjacent walls, which prevents walls from crusting arising
from chemical reactions. Daboo-Sanat turbulators are stainless steel,

which transfers energy to pipes through radiation by rising temperature.

In addition, overall heat transfer coefficient of boiler increases.

Buffer tank or storage tank is used to reduce the On/Off periods of
the boiler. This is made possible by separating the boiler output from
the consumption circuit output. When the minimum system required
load is lower than the minimum boiler output, the On/Off periods of
the boiler is greatly increased, because the boiler produces more
energy than the energy required by the system. In such cases, a
buffer tank can be used as an energy storage tank and the system's
demand can be met by the energy stored in it. Therefore, the start-up
time of the boiler will be delayed further.

v Features

® Thermal energy storage

® Reducing the On/Off periods of the boiler

@ Complete hydraulic separation of circuits

@ Separation of particles and contaminants in the system
@ Automatic evacuation of air in the system
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This device can be used to reduce the burner
noise and it can be designed according to
customer request and the burner capacity.
These silencers prevent noises by changing
the pathway of inlet air and reduce thenoise
level to below 70 dB.

It should be noted that especial silencer can be designed and produced
in order to reduce the noise level in the steam line based on customer
order.

One of the main goals in engineering science such as heat exchangers is
the increase of heat transfer with the reduction of heat exchanger volume
and its costs. There are different approaches to increase the heat transfer
in these devices including increasing the heat transfer surface, increasing
the temperature gradient between the heat transfer surface and working
fluid, and raising heat transfer coefficient. If the heat transfer coefficient
and the temperature gradient adjacent to the surface are kept constant,
the amount of heat transfer depends on the heat transfer surface,
directly. Fins are one of the heat transfer devices which are widely used
in industries in order to increase the heat transfer surface. The use of fins
in Daboo-Sanat heat exchangers increases the heat transfer and thermal
efficiency.

In recent decades, flue gas analysis used as a method of optimizing
fuel/air ratio in order to enhance the combustion.By measuring the amount
of excess oxygen in the flue gases, the highest thermal efficiency and
lowest level of air pollution such as NOx and greenhouse gases can be
achieved.The ideal combustion or stoichiometric combustion occurs where
all fuel and air is consumed without any excess left over. Practically, this

ideal condition can never obtain in burners, however, the best combustion

conditions are usually achieved for 1 to 3% of excess air. The most widely

used technology for measuring the amount of oxygen in flue gases is

zirconium oxide fuel cell oxygen analyzer.

¢/ Features and Technical Specifications
® The analyzer sensor as a thermocouple generates its own millivolt
signal
® The generated millivolt signal is inverse and logarithmic so that by
decreasing the amount of oxygen, the analyzer accuracy is improved
-~ ® This analyzer sensor can operate without any problems at high
temperatures
\‘ ® The analyzer sensor is resistant to sulfur which is
. found in many fuels.
@ |tis no need for flue gas sampling and the analyzer
sensor can be placed into the flue gas stream, directly
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Makhzan Foolad Rafe Co. (Daboo Sanat)

First Phase: Laleh St.,, Shohada (Tashbandan) Ind. Zone, Mahmood
Abad - Mazandaran - Iran. Tel: +98 11 4436
Second Phase: 1st Laleh St., 1st Phase, Imamzadeh Abdollah Ind.
Zone, Amol - Mazandaran - ITan.  .cceenisesmsmmsmemasmn..
Tehran Office: 1st Floor, No. 17, East Sarv St, Kaj Square
Saadat Abad, Tehran - Iran Tel: +98 21 71 400 200

www.daboosanat.com
info@daboosanat.com
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