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on one of the products of the reputable U.S. Company, MODINE, which is an
industrial-commercial type of gas fired heaters. This product is the only
gas fired ducted heater with atmospheric bumer which is installed outdoors
and transfers warm air through the duct.
The Research and Development Department (R & D) of the Energy Company
is responsible for all stages of the product design and optimization. Our well
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of product with high accuracy and precision. The department is approved hy
IRAN's Industrial Ministry.
All' design, manufacturing, production, control, sales, sales engineering,
after sales service and all other requirements are controlled and monitored,
according to quality management standard, 1S09000:2000.
In addition, Energy Company in cooperation with Institute of Standard and

Industrial Research of IRAN (ISIRI) has compiled a new standard titled “Forced D9l o8 (5 S 0 ladl
Indirect Warm Air Heaters". Sliadan g o lailicy) deswge (s lsan b (55,00 Syl aiull
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on preliminary information received from customers. These service which are
provided hy our “Sales Engineering” and “After Sales Service” Departments lead
to a reduction in energy consumption, while maintaining comfort conditions.
Our widespread network of after sales services all around the country is
responsible for all stages of product installation, start up and spare parts
supplying hy skilled technicians to increase the customers’ satisfaction.
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843 Sigma

High / Low modulation (black coil)

Modulating Range 3-50 mbar

Nominal-Supply Vottage 230 V 50 Hz Rectified AC
Protection Degree IP40 or IP44

Power 2.8 VA

Heat exchanger

Features

Sua J,ias
Limit control

S ,duallJaiiio
Atmospheric burner

{Gas Control Valve / 3l yss yas ]

Gas Control Valve: Itis a gas electrically actuated valve which acts in two stages to control Heat exchanger: Effective surface area and high heat transfer between hot products of combustion and passing air

the flow and the pressure of inlet fuel gas to the bumer and the pilot .It is actuated by the room flow (which are cross flow) with low pressure drop and without any noise due to frequent contractions and expansions,
thermostat command based on its adjusted temperature or and limit control switch comman.

The valve is complied with the EN-621 standard.

are some of the dominant features of this special design heat exchanger.
The heat exchanger which can he considered as the heart of the heater has heen covered with up a heat resistant coating
which can tolerate up to 550 °C.
Draft hood: Itis an assembly which is capable of adjusting exhaust flow of combustion gases
from the heater and also minimizes the probahility of inverse air flow from the chimney. The Burner: itis an atmospheric and blue flame type bumer which conducts a controlled mixture of gas and air to the hurner
assembly has been covered with up a heat resistant coating which can tolerate up to 550 °C. tip, so the required heat is generated. The hurner has been covered up with a heat resistant coating which can tolerate up

to 550 °C.
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Fan Control \

[ Pilot /s glas }

[Fan-Limit Control/ J 33s cavast us}

Fan-Limit Control Switch: in order to avoid any damage to the unit, a thermostat which is integrated with the
fan controller is considered. In the case that the ventilator belt breaks, the engine and other systems failure lead to an

Pilot: The series of pilot hurners is designed to have adjustment of the gas flow and primary air flow.
Function Gas control valve SIGMA with pilot light the bumer with ignition first pilot so burner is light.

This sequence is an excellent way to safety and reliahility assurance. increase in temperature of heat exchanger casing. The thermostat which is called Limit Control Switch is adjusted to

90 °C. Once it actuates, the gas flow stops and results in a locked state. Pressing the red button of the fan controller
puts the limit control out of the locked state to turn on the hurner. The temperature of limit control can be adjusted according
to the fan controller instruction; if necessary (there is no need to adjust in normal condition).
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[ Supply Duct /s, Jts ] [ Return Duct / &siss 4 Jsls ]
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Return duct and return air filter:
Since the Gas Fired Heater 660 is supposed to he installed outdoors, also hecause the capacity of the

Fan: The fan used in this product is a Direct Drive Centrifugal type with Forward-Curved Blades and without a helt

and pulley system. Some of dominant features of this fan are as follow:
unit is defined, to reach the desired air temperature in cold seasons, the return air duct is necessary

to comhine return air with fresh air. = Ability to overcome the pressure drop in supply and return air ducts

= The elimination of the helt and pulley power and increasing the life cycle of the fan
= The capability to change the fan’s motor speed as the need arises

= The uniform air distribution over the surface of the heat exchanger

= Decreasing the system’s noise and vibration

Using the return duct has also the following advantages:

= Appropriate circulation of warm air within the room

= Supplying fresh air to improve the quality of the room air
= Decreasing the fuel consumption

= Removing the air pollutants using return air filter
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The operation of the unit starts hy the room thermostat command .Then gas control valve opens to let the gas flow in
and the bumer ignites by means of the Pilot flame. As the combustion products are introducing to heat exchanger and
warming it up during the required time, the fan runs by fan limit control command and as a result, the heat exchanger’s
passing air is heated up and is blown into the room through the duct without mixing with combustion gases. When the
room temperature reaches the adjusted temperature range, the room thermostat sends a command to shut down the
burner, but the fan keeps working until the heat exchanger cools down in specified time, then the fan limit control sends
the fan’s shut down command.
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Advantages

High thermal efﬁciency: The completely appropriate combustion and the effective surface area in the heat
exchanger result in a higher thermal efficiency of the unit over 80% which put the heater among the high efficiency

Maintenance: In comparison to the similar systems such as: fan coils and water or steam unit
heaters, this product has an easy and brief maintenance and no consequences such as corrosion of
water pipes , need to boiler room and heat losses through piping . gas fired heaters.
Control: Gas fired unit heater 660 has the ahility to control the room temperature hased on

_ _ _ _ Safety: All stages of design, manufacturing and production of control equipments are based on approved standards.
thermostat's adjusted temperature; this can be achieved by mounting of a room thermostat.

Heating £imes Since Wate is the workingfld nengine room systems, needs more fime for Noise: By utilizing the appropriate centrifugal fan and atmospheric burner in the unit, the sound level of the heater is in

water heating and transfering to the fan coil or unit heaters is less than the air heating
systems the required time to reach the room adjusted temperature is much less.

adequate standard range which makes the unit ideal to be installed in places such as public or lectures halls and mosques.
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= The gas fired unit heater 660 could be installed in residential applications (houses , hotels , dorms) commercial
applications (stores, shopping centers , exhibitions , large halls and banks) , industrial applications (workshops and
factories), religious places , public services (transportation terminals ,airports , train stations), educational applications
(libraries , workshops), public halls (restaurants , hospital reception rooms ) , and gymnasiums.
= The unit is particularly designed for outdoor installation.
= The unit should not be installed in residential applications and places with high humidity or inadequate ventilation
without supplying adequate combustion air.
= All the stages related to installation and start up shall follow the instruction manual.
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In order to calculate required heating load and the number of heaters these steps should be followed:

1- Calculation of heat losses from the walls, roof, floor, doors, and windows

2- Calculation of pressure drop in supply and retur air ducts

3- Calculation of required ventilation

4- Determining the numbers of heaters

5- Determining the required amount of fuel gas

6- Lay out

Calculation of heat losses from the partitions (wall, ceiling, window, floor, and door) and required ventilation amount
is based on current standards or by application of specific softwares for the heating load calculation. Table 1 is
recommended to estimate the heating load, which is a quick calculation tool and an accurate one. The following
example is cited based on this table.

Table (1) should be completed as follows:

= Insert the hasic specifications of project in the related section.
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= Insert the surface area of partitions in the second column (A).
= Select the overall heat transfer coefficient (B) depending on the partition’s specifications.
= Multiply numbers in column (A) by correspending numbers in column (B), insert the product in the last
column and enter the total sum of all in left end of table (C). Selection 7 0 )8 (o0 Jaash gy Oy g (V) J 9o
» Calculate the room volume for the amount of heat loss of fresh air. Method
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= Select the number of air changes per hour hased on the room information.
= Complete section D according to the given equation.
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Consider an office building located in the west of Tehran to have specifications as follows:
» Dimensions (length x width x height) (m) : 12x 12 x 2.8 = Outdoor temperature:
=« Wall condition: ordinary insulation -6°C, Indoor temperature: 22°C.
(Sandwich panel with 10 cm in width) = The apartment is located on the
= Windows’ type : double-pane glass window ground floor of the huilding.
» Tlotal Surface area of the window (m2): 25 » The number of personnel of
office is 20.
= Door's material : wood » Number of air changes per
= Total Surface area of the door (m2): 6 hour : 1
» Ceiling : flat with ordinary insulation
a Floor : insulated
= Frictional pressure drop in supply and return ducts : 30 (Pa) or 3.06 (mmH20)
According to the above- mentioned information, determine the following items:
= Room required heating load » Number of heaters = Amount of fuel gas consumption
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Solution: The heating load estimation table is completed based on the ahove information.

By using the efficiency of gas fired unit heater 660 which is %80, the number of heaters is estimated as follows:

Number of required heaters: (total calculated heat loss) / (actual heat capability)

In this stage, the operating conditions of heater and the accordance of its actual heating capacity with room heat loss should be considered.
Assuming 50 °C for the supply air temperature (heater output), the following stages should be made:

A) Determining the flow rate of supply air

B )According to the heater heating capacity, with assumption of 70% and 30% fresh air, the first step is to consider the required amount
of fresh air and heating capacity of gas heater. The temperature of combined air is 0.7 x 22 + 0.3 x (-6) = 13.6 °(C) ; So if a gas fired
heater system is to be considered :

This capacity can reach considering the efficiency of the gas fired unit heater 660, so the selection is correct .

C) Considering the conformity of the pressure drop at supply and return ducts as well as using the following curve. the heater air flow rate
would be 3315 %: which is quite correspondent with the required supply air flow which is [2613 %]
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SPECIFICATIONS 660 s oladd

Fuel Type (ol SE)NG GA gua £ 93

Heat input (in-Max)keal/h 25000- 45000 | (et a5 S L) islan-gilan) (53 99 § (= )y &3 58

Fuel consumption (per Hour) 26 m-4.8 m (eslos o)A gus S s
Electricity 1Ph-220v—36A (318:5kds el) @ o sleadiciio
Control system Automatic JAas aleaiy
Heating space () 450-750 (e is) yliaba S S (sLas
Weight (g 132 (r55L5) 059
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