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Baharsaz—one of Energy Company’s products- is a set including a Cellulose
Cooling unit and a Gas Fired ducted unit heater, which is used for heating
and cooling of residential, commercial and industrial places through the air
ducts. The product is designed and manufactured based on a similar
product of the reputable U.S. Company, MODINE. The heating unit of this
product is manufactured according to the intemational standard BS-EN 621and
its cooling unit which is an evaporative type is designed and manufactured
based on the national standards 4910 and 4911.
Baharsaz product works in both cold and warm seasons, therefore the Research
and Development Department (R & D) of the Energy Company is responsible for
this product design in material selection and components.
All tests related to quality control of product has heen run with high accuracy
and precision and all design, manufacturing, production, control, sales, sales
engineering, after sales service and all other requirements are controlled and
monitored, according to quality management standard, S09000:2000.
To increase customers’ confidence, Energy Company provides consulting
service for appropriate product selection and correct mounting location Introduction
based on preliminary information received from customers. These service
which are provided by our “Sales Engineering” and “After Sales Service”
Departmentslead toareductioninenergy 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 by skilled technicians to increase the customers” satisfaction.
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Heating section Slalo S Cracd
1- Flue Sisaga-)
2- Draft Hood Jaaal Sads Y
3- Fan Control J S (8-
4- Limit Control J S Canl ¥
5- Frame FIRVEN)
6- Heat Exchanger ol Jase—F
7- Burner Pipe RYYRALH- PTG
8- Burner Tray Jaddio Jueu-A
9- Gas Control Valve 8 J S pudi 4
10- Burner Jadis -\ o
11- Venturi Pipe Sosiag gl
12- Air Shutter S\
13- Orifice sl 5l VY
14- Orifice Pipe ol gl V¥
. Low Temperature Air OBl sleablga .

High Temperature Air

Heating

Heat exchanger: Effective surface area and high heat transfer hetween hot products of combustion and passing air
flow (which are cross flow) with low pressure drop and without any noise due to frequent contractions and expansions,
are some of the dominant features of this special design heat exchanger.
The heat exchanger which can be considered as the heart of the heater has been covered with up a heat resistant coating
which can tolerate up to 550 °C.

Burner: Itis an atmospheric and blue flame type buer which conducts a controlled mixture of gas and air to the burner tip,
so the required heat is generated. The bumer has heen covered with up a heat resistant coating which can tolerate up to 550 °C.
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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

Draft hood: It is an assembly which is capable of adjusting exhaust flow of combustion gas-
es from the heater and also minimizes the probability of inverse air flow from the chimney. The
assembly has heen covered with up a heat resistant coating which can tolerate up to 550 °C.

Gas Control Valve: it is a gas electrically actuated valve which acts in two stages to
control the flow and the pressure of inlet fuel gas to the hurner and the pilot .It is actuated
by the room thermostat command based on its adjusted temperature or limit control switch
command . The valve is complied with the EN-126 standard.



Slaial Slass 5l S sla | siinas 1(J A3 Cutand (8) (s J yiS
YISl 9 59590 (RS gou 5 93T g daradi ek 05l &) g 53 O1Sus
45 Olicuge yi 3 038 (o0 () Juse dans gloa Gl ¥ Sy as (5 Kaa
Sudi 38 S 3 53 auils (00 J 43S (8 0] yad i dp LSy (51 48 gade Oy g0
palans ol ySainles da yu 40 sles (59 S J s alb Ao Sl 9o 5 (gl sl
S 9y LS L agudi o0 J8S Gl du jaiie g 518 adad Eaels oy o jSlas . ol oudd
L agas gola Ja8 culla 5 (sua J 43S (193 (o0 J S Cutand (9 K5 4 8 das
U198 50 S Oy g o Cacul palid B sua J S glon . gl (udi gy Jasdio
A s (5 (S0l ol el 30) 3 9 IS IS (583 90 53 o 1S3 gy el
(32l a3

JAaS 8 dasa
Fan Control

S JAaS dasa
Limit Control

[ Fan-LimitControl/ ) yisscasast s j

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
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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2- Portahle Door Jliyz ey
3- Polymeric Mesh Syl s-r
4- Celdek Pad e

Cellulose pad: it is an evaporative media which is used in cooling unit and is responsible for heat and mass
transfer as a heat exchanger. The maximum cooling efficiency of cellulose pad is a result of the minimum pressure drop.
In comparison with the conventional aspen pad, the cellulose pad has a higher cooling efficiency at the same conitions.
According to the design standards and considering the allowable air velocity on the cellulose pad, carrying the water
droplets in the air flow path became minimum. In this way, transmission of bacteria which are harmful to the respiratory
systems is reduced significantly. Water ahsorption property in the cellulose pad is a key factor in cooling process. The amount
of ahsorption is 100 liter water per 1 m3 cellulose pad.
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Water basin: The cooling unit water basin which is supposed to store water is prone to corrosion.
For this reason the floor thickness is increased and it is also protected hy epoxy coating.

Vibration damper: In order to reduce the vibration in ventilator connections to the cooling unit
casing, appropriate elastomers are used as vibration dampers.

Casing strength: the strength of casing hinge upon the thickness of the applied galvanized
sheet, therefore it is thicker than the conventional cooling unit's and even a 1.25 mm thickness
of the sheet is used for basin , which is useful to reducing the cooling unit vibration.

Special color: it is a weather proof powder color which improves durability and adher-
ence of color on the casing.
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[ Pilot /> gas J
Fan: the centrifugal fan used in this product in the heating mode is responsible for the air flow over the heat exchanger
and overcoming the pressure drop due to the supply and return air ducts. In the cooling mode it supplies and distributes

cooled air. The hlades are radial type.

Pilot: The series of pilot burners is designed to have adjustment of the gas flow and primary aeration. Function Gas
control valve SIGMA (Page b) with pilot light the burer with ignition first pilot so burner is light. This process to safety and
reliahility is excellent.
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Operation

Heating
In this mode, Baharsaz is prepared to heat the room according to the Baharsaz manual instruction. return duct is
installed in the right position and the cellulose pad air inlets are mounted. After the room thermostat command
which is based on the adjusted room temperature, the bumer is turned on and heating process starts. After a delay
required to warming the heat exchanger, the fan conducts the warm air - a mixture of return and fresh air- to the room
and makes it warm. The return duct in addition to making a suitable circulation of warm air in the room and utilizing
the temperature of combined air (fresh and return) is very useful in reducing the fuel consumption. So the combined air
passes over the hot surfaces of heat exchanger, without mixing with combustion gases and distributes the pleasant air in
the room through the supply duct.
Cooling
In this mode, Baharsaz is prepared to cool the room according to the Baharsaz manual instruction. The air return duct is removed
from Baharsaz , all the cellulose pad air inlets are opened to pass air flow ; the warm dry air passes through the wet cellulose pad
similar to cellulose cooling units , then cooled pleasant air is distributed in the room through the supply duct.
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Heating

High Thermal Eﬁiciem:y: The completely appropriate combustion and the effective surface area in Baharsaz heat
exchanger result in the efficiency up to 80% which put the unit in a high efficiency range.

Control System: the unit's ability to adjust, turning on and off just inside the room, is simply possible using the gas
flow and ignition systems control. It is also possible to change the heating capacity by the two-stage gas valve as much as
required need he.

Safety: All stages of design, manufacturing and production of control equipments are hased on approved international
standards. The flame monitoring system, gas flow and ignition system are complied with EN-621 Standard. In this design, the
required combustion air is supplied from outdoors, so there is no risk due to the lack of oxygen content of the room.
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Advantages

Noise: By utilizing the appropriate centrifugal fan and atmospheric burner in the unit, the sound level of
Baharsaz is in adequate standard range which makes the unit ideal to be installed in places such as public
or lectures halls and mosques.

Air quality: Supplying fresh air in heating system has increased the indoor air quality and
prevented lack of oxygen level and stagnant air in the room.

Elimination of warm water piping and radiator; in comparison with water heating
system which requires warm water piping and radiator or fan coil installation, Baharsaz utilizes
ducts to distribute the warm air which is counted as an important advantage, so the warm air
distribution system has no consequences such as taking up too much space and short life cycle
of piping installations due to corrosion and fouling.

Quick heating: in comparison with the altemative systems, Baharsaz takes a short time to
distribute uniformly the warm air in the room. So the heating process is quick.
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Cooling

Long life cycle of cellulose pad: The structure of cellulose pad and its corect installation makes it more durable
than the conventional aspen pad. In this case, the quality of water used in the system is a crucial item; i.e in the areas with
inadequate quality of water corrosion control equipments should be used.

High l:llll|illg eﬂiciency: in comparison with conventional aspen pad, high effective surface area hetween passing
air and cellulose pad, and hased on the angles of supply and retum air-which make the maximum heat transfer- cooling ef-
ficiency has been increased. The following figure draws comparisons hetween cooling efficiency of conventional aspen pad
and cellulose pad.
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Minimizing water droplets in air flow: The specific cooling design, the suitable air flow
rate and its conformity with the passing water flow over the cellulose pad have minimized the water
droplets in the air flow path. This effect can prevent respiratory diseases due to the harmful bacteria
live in water.

Start up costs: In comparison with all common cooling systems, this unit has a lower start up
costs.

Low pressure dmp: in comparison with conventional aspen pad, because of the specific
design in the angles of supply and return air in the cellulose pad, it has a lower pressure drop
which is in direct relationship with the amount of energy consumption in cooling unit, so
energy costs would e decreased.
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Application

X

Residential places (houses , hotels , dorms), and gymnasiums.
The unit is particularly designed for outdoor installation.

duct should be considered.

Baharsaz 0680 is usable for heating and cooling the commercial places (stores, shopping centers , exhibitions , large
halls and banks), industrial places (workshops and factories) , religious places , public services (transportation terminals
.airports , train stations) , educational (libraries , workshops), public halls (restaurants , hospital reception rooms ) ,

Any special application such discarding the return duct (only fresh air) shall be consulted with our sale engineer.
Baharsaz 0680 should be selected according to the following stages, especially the pressure drop due to the return and supply

All the stages related to installation and all other requirements shall follow the instruction manual.
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To make a good selection and reaching comfort condition, next steps should be followed:
1- Calculation of heating load for cold seasons and cooling load for warm seasons

2- Designing and Calculation of pressure drop due to the return and supply air duct

3- Determining the return air and the required air

4- Determining the required gas flow

5- Unit Lay out

Calculation of heat losses from the partitions (wall, ceiling, window, floor, and door) and required ventilation is based
on current standards or hy application of specific software for the heating load calculation. Table 1 is recommended
to estimate the heating load, which is a fast calculation tool and an accurate one.

Table (1) should be completed as follows:

= Insert the basic specifications of project in the related section.

= 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 numbers in column (B). insert the product i the last column and enter the
total sum of all in left end of table (C).

« Calculate the room volume for amount of heat loss of fresh air.

= Select the number of air changes per hour based on the room information. Selection
» Complete section D according to the given equation. Method
» Complete the results of sections D , sections C , outside and inside temperature (which are mentioned in
the hasic specifications of project) according to the given equation , so what is obtained , is total amount
of heat loss regardless of safety factor.

= By using explanation on the table, apply the safety factor and get the final amount of heat loss.
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Example

Consider an office huilding in tehran with 150 m? surface area and 3 m height, have specifications as follows (50 Pa
is estimated for total pressure drop due to the return and supply air duct)

Cold seasons:
= Required sensible heat load : 20000 K,,Lf"
» Outdoor condition : -6 °C DB
« Elevation: 1200 m
= Indoor condition: 22 °C DB . 50% RH
= Required fresh air flow : 500 cfm (850 %3)

= The supply air temperature : 48 °C
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Kcal

Keal 20,286 x ™ xAt( °C) = T = 20000
0.286 x At( C) 0.286 x (48-22)

= 2689~ 2690 (1582 cfm)
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m3 m3
X Deeen T (X 1)

TMix: 5 e Return _ 13 o C
T) Fresh T) Return
Keral Actual= 08 X Keral Nominal = 08 X 45000 = 36000 Keral
KhL;al Actual 36000 o °
Tswo™ 286 x - * Tw™ 0286 x 2690 13700 ¢ > 48°C
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T T

TDB,Leaving_ DB,Outdoor - V'} (TDB,Outdoor - WB,Outdoor)

TDB,Leaving: 40-0.8(40-19)=23.2 °’C
m’ Keral Sensible 12600
S 0286(T,,, - T.,) 0286x(232-28  L/8=9180(>400cm)
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Solution:
cold seasons:
1- Determining the flow of supply air

Kcal
XAM(°C)—> M= 20000
" 0.286 x At (°C)  0.286 x (48-22)

Kcal —
Keal —0, 286 X

hr = 2689~ 2690 (1582 cfm)

2- Checking the return air Duct condition:

m® m?
— WX t) Fresh * hr X t) Return _ 1 3 o C
Mix m? m3 -

hr ) Fresh hr ) Return

Keal) = Keal = - Kcal
cal) =g xKea) = 0.8x 45000 = 36000 K

Kf(;ra : Actual 36000 o °
Tsurey = 5,286 x m " Tux= 0286 x 2690 T 13=60°C > 48°C

So, temperature of supply air is acceptable and it compensates the room heating load for indoor conditions. Referring to
airflow curve, the pressure drop is found, and the required airflow is determined, so Baharsaz heating with return Duct is quite
appropriate.

Hot season:

= Required cooling load : 12600 Kﬁf’

= Outdoor conditions : 40°C DB, 19°C WB
= Evaporation efficiency : 80%

= Indoor conditions : 28"C DB, 50% RH

Solution:
Hot season:

T

TDB,Leaving_ TDB,Outdoor - ’7 (TDB,Outdoor - WB,Outdoor)

TDB,Leaving: 40-0.8 (40'19) =232 OC
m? Keral Sensible 12600
S 0.286(T,,, - T.,) 0286x(232-28 _ L/8=9180(>400cm)

Referring to the pressure drop and airflow curves, to provide the required ventilation, a Baharsaz unit with a cellulose cooling unit EC 0550
is recommended.
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SPECIFICATIONS GM 0680 S alaiiie

Fuel Type (ome SN Ry
Fuel consumption gertow) | 32 m*-48m (el ) 1A gt Syt
Gas Pressure mn.wg) 180 (T 0350 fiaatia) HIE HLlid

Heat Input-(min-max) weam| — 30000- 45000  [(exetee isots stes) SiShan— Bl 59,59 55/ o> 095

Heating/ Cooling space m) 450-900 (casa ia) il yS a8 (sLAd

Air Flow  Cfm (%:) 4000 (BB00) | (oelossosnso i) dladly yaanSals 9 oA 92 310

Cooling System Evaporative (s A ilo puu plecia £ 93

Electricity sh-amp) 1ph-6A (3seeT) (B ilsniidiin

Weight With Water () 187 +50 (5 ,J:\s)g.ai L 059

Oladdio Thermal Efficiency 80% A oleadl,

2
Technical
Specifications




