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f,, - INlgIK Company Management Policy

BN EBC Broodati & Hararati Co. with more than forty years
of brilliant record has been trying actively and tirelessly to
acquire the latest technology in the field of refrigeration,
freezing, food stuff's processing and realizing them in our
beloved country.

MNE B & H Co. while updating its technological
potentials along with planning and directing them toward
further profitability, feels a heavy responsibility in reaching
high quality in compliance with national and international
standards,

Today, INEEBC B& H Co. with more than 4 decades of
experience and more than 150 qualified and specialized
personnel tries sincerely in friendly atmosphere to fulfill
domestic and foreign customers’ demands and com-
ments in exact compliance with refrigeration principles.
To achieve development, economical flourishing, and
profitability it is always standing along side its customers
and provides them with every support and consultation. It
is anticipated that our effort play an efficient role in
economical flourishing, food industry development and
industrial independence of our country as well as Middle
East region.
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NGC Condensers series are applied for condensing of
halo carbon refrigerant gases in industrial processes, air
conditioning and refrigeration systems and including
more than 28 various models with capacity ranging from
13.3 to 241.7 kW meet most of industrial refrigeration
demands. In 40 series condensers, the number of fans
amount 1 to 3 sets in one row, but in 50 series ones it
includes 1 to 5 sets in one or tow rows. All models of
these series can be constructed vertically or horizontally
based on customer’s order, and the construction of all
models is resistant against severe weather conditions.

- | Quality Standards and References

INIEBC Co. has obtained the 1ISO 9001 certificate from
the TUV @2 certification body of Federal Republic of
Germany which certifies and guarantees our products’
quality from the view point of designing, manufacturing,
and testing; more over, in manufacturing these series of
Air Condensing Unit following standards have been
taking into consideration too:

1-American Standard .ZRi 460-2000 under the title of Air
Condensing Units with mandatory air circulation.

2-The Society of Refrigeration, Heating and Air condition-
ing Organization of American National Standard
ANSI/ASHRAE 20-1997 2@ under the title of the Air
Condensing Unit capacity measurement method with
mandatory circulation.

3-European Standard ENV 327 under the title of Air
Condensing Unit test with mandatory circulation.
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NaiK |
Model[ _‘ Model ( A, B)
Horizontal Coil : H Fan Diameter
Vertical Coil : V | 40 - 50 cm
Rows of fan
1: Single row Number of fans
2: Double rows In each row (1 to 5)
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NGC Condensers

L& Body Structure

NGC Condensing Units™ casings and legs are made of
pregalvanized steel sheets and to make resistant and
protected them against severe weather conditions and
corrosion, they are coated by electrostatic powder paint.

MNGC Condensing Units can be designed and assembled
according to customer's request by considering the
installation and system conditions.

f,,-: Fans & Motors

NGC Condensing Units’ fans are of axial type with low
sound level and high air flow. Their diameter range from
40 to 50 cm and fan’s motors are of 3ph/380V/50Hz with
IP54 protection class.

They are manufactured according to IEC - 34 Standard.
Both fan and motor are resistant against severe weather
conditions and corrosion.

Each fan air flow direction is separated from other ones
to prevent any disorder of fan air as well as making more
efficient capacity control possible.

L% Coil & Fins

NGC Condensing Unit coil is made of special copper
tubes, size 5/8" and in delta arrangement. Corrugated
aluminum fins are manufactured with 2.8 mm fin spacing.
Fins® corrugated surface cause disorder in passage air
flow and increase heat transfer coefficient.

The connection between fin and tube is done via
mechanical expansion of tubes which is the best type of
metal connection with highest heat transfer coefficient.
The coils can be equipped with liquid refrigerant
subcooler according to customer’'s demands.

All coils are tested under 30 bar air pressure and after
discharging filled with proper amount of nitrogen gas.

Liquid Refrigerant Receiver (optional)

NRS Freon receivers which are included in pressure
vessel category are manufactured, tested and inspected
according to AD-MERKBLATTER Standard. These
receivers in various capacities can fit any system.
Customer can place an order NGC Condensing Unit with
or without receiver. NRS receivers are with service and
safety valves.
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Axial Fan with low sound |evel accom-
panied by an |P54 electromotor according to
|EC+34-6 standard
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Coils with delta arrange-
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L& Nominal Capacity

NGC Condensing Units’ heat rejection capacity men-
tioned in tables of this booklet is in accordance with ENV
327 Standard (equal to DIN 8970), and has been
measured under fcllowmg cperatlng conditions:

Refrigerant; -- -t R22
Condensing tamperatura ------- S s iisie e T = +4U C
Ambient temperature: .- Ta=+25C
Difference between candenSing' and amblent tempera-
ture: - rnaan P | 4 (o Uy 11
Any change in abﬂve mentlaned conditions will change
heat rejection capacity too.

Tables C1 to C4 are added in the n
actual capacity according to severe

+_ Condenser Selection Method

Heat capacity of any refrigeration system which should be
discharged to atmaaghsfe b,' the condenser, can be
calculated by tow methods:

First method:

In case of availability of compressor power consumption, we
can calculate the heat rejection (capacity by following
formula:

Ph=Pc+Pe

Ph: Condenser heat rejection capacity

Pc; Compressor refrigeration capacity (or evaporator capacity)
Pe: Compressor power consumption

Second method:

If compressor power consumption is not available, we can
calculate the heat rejection capacity by using the evaporating
temperature: - '
Ph=PcxF

Ph: Condenser heat rejection capacity

Pc: Compressor refrigeration capacity (or evaporator capacity)
F: The acquired factor from next page graph or table,

This factor is cbtained by using evaporating and condensing temperature.
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The acquired Ph capacity is applicable to preassumed o -gp’;’f""-’ "‘-"-r%h 5

operating conditions. Now for finding the actual heat rejection el Gillan ) oS g Fol 9 S ' ;

capacity in relation to given geographical conditions PR ..t‘u""'j"lr“ Lol Saa S (g 22 “"‘“ s
(customer conditions) which may be different from preas- 135" g--—*'ﬁﬂ-" A ‘HJ Jl a8y -—43“-'
sumed operating conditions the following formula can be Pa=PhxC1xC2xC3xC4

used: 23=IS mily G ms il cd bl Pa

Pa=PhxC1xC2xC3xC4
Pa: Condenser actual heat rejection capacity
C1: Dt1 correction factor
(Dt1: Difference between condensing and ambient temperature)

Dt1 sbes ksl et s 51 C
{m_;mt.wcgn@wuwlﬂfﬂlﬂ

C2: Ambient temperature correction factor u‘.‘.L"l A ""*JJ Fe g u:“’ CS
C3: Geographical altitude correction factor 3 C""“‘" = ,-a C4
C4: Refrigerant correction factor a5 gt
(following tables) Slaaliall (Pa ) sde] Gk Al Gl @3 cdib b > L

Now considering the actual heat rejection capacity (Pa) using
the next page table we can choose the suitable condenser. . I e, o
In brief, required condenser capacity is gained Cachs 23 Alyly Gyl 3l 00 ity gl OIS 4odS s9b 4

rom following formula: ) sl
from following formula: 5 — pe x Fx C1x C2 x C3 x C4 =

-2 pad AT [ 3 o Gl 3pge sgailal” SNyl b blis amis Jode

€3 Dt1 factor : C1 5-: Ta factor: C2
T R EN ER R R I N N ) KN N
[100 102 64 | 706 08 |17

&3 Altitude factor: C3 &3 Refrigerant factor : C4
Ainude ()| 0| 400 [o00 | 1200[ 000 2000 2200 [N Rerigrart | isen | mioan | ez | RawrA
1.00|1.03(1.05(1.09 [1.12{1.16 | 1.19 g 0.98 1.00 1.16
First Method Example : 1dyl ey Jia
Refrigerating capacity 29kW
Compressor power consumption 13 kW Pc = 29 KW
Condensing temperature +43°C - ) . — - o DR
Ambient temperature +35°C R Ph=Pc+Pe Ph=29+13 = 42 kW
Altitude 1600 m -l |
Refrigerant R22
Dt1= Tc-Ta= 8K C1=1.89 NGC 1450 B
Iﬁ;ﬁﬁﬁ gij '?g Pa=42x1.89 x 1,04 x 1.12 x 1 = 92.46 kW
R22 c4=1.00 NGC 2250 B
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Caggg"y Air condition ' Connections

(inch)

MsL= 110

Total Tube
Surface | Volume
Fans - motors
(3ph/380V/50Hz)
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%3 50 series
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Second M:

Less oy Jls

Refrigerating capacity
Evaporatlng temperature
Condensing temperature
Ambient temperature
Altitude

Joseiasdzaily

£=138 Ph =30x1.38=41.4 kW

Dt1= Tc-Ta = 10K
Ta= +35°C

H= 1200m

R134a

Pa =41.4x1.49x1.04x1.09x1.03= 72,02 kKW NGC 1350B
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L& Subcooling Coils

In refrigeration systems, the receiver includes saturated
liquid refrigerant, since the length of liquid line in some
systems is longer than normal one, the liquid pressure
decreases throughout line (specially vertical risers) and
liquid starts boiling prior to reaching the evaporator “Flash
gas”, and this boiling cause following problems:

1- Waste of energy and refrigeration capacity due to
evaporation of liquid before reaching the evaporator.

2- Failure in the function of pipe line in particular
expansion valve.

The only way of preventing liquid boiling is to cool the
liquid at receiver saturated pressure. For this reason
subcooling coils which have been designed in NGC-S
Condensing Units, is suggested.
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Condenser installation guide - Minimum required spacing Subgooling coil

L% Installation Guide

To avoid any disorder in condenser operation, the
following directions should be considered at the time of
installation:

Condenser location should be chosen in such a way that
there is not any contrast flow between airand fan air flow
direction. In addition, surrounding walls should not create
any barrier to air flow.

Other adjacent units (like other condensers) that need to
use air can affect an condenser inlet air flow. The
condenser background color should not cause to warm
up the surrounding environment by sunlight and also the
coil should not be exposed to direct sun rays.

If the above directions are not observed the temperature
degree may increase up to 5°C.

L& Optional Accessories

1- Fin spacing : 3 mm —4 mm

2- Copper fins

3- Fin with coating resistant to corrosion

4- Use of single — phase fans

5- Coll partitions for using more than one
compressor with one condenser

J}‘-‘M ‘«193“ )1) J}i’M ‘511\ .ﬂﬁ.»_s }'Lu A—m-n 2
$2303 8158 Dl G (o 13 5a 3 e 4 S

,amwfﬁubgbﬂ,ﬁwi _
LJL‘}.).._A‘BTH—JQ.J:JT-\JL‘}‘; ..7-- -

ol BB LS

4mm s 3mm o2 Loty -\
P gl 3 palis 234 L o8-
36 S (sla o eolizd - £
S 51y ST oliis i aslind jplia oS ok 235k -0
.:‘mﬂ—tlf
o>

EN 15 8001




s
. [™InNcccondensers 0000

Nl 1 i<

Correction Factor For Different Fin Spacing

Fin spacing = 3 mm

Capacity = Catalogue rating x 0.96
Air Volume = Catalogue rating x 1.03
Surface = Catalogue rating x 0.93

Quality Improvement Policy

NI aBC Broodati & Hararall Campany 'has been always
following Quality Improvement Policy, and trying to
maintain and promote its products’ quallty

Utilization of Quality Control Department and qualified
experts equipped with facilities and advanced measuring
devices minimize the probability of error.

Quality Control Inspectors try to offer better and newer
applicable solution both in production and control
processes. In addition, to controlling the technical
problems in different stages of manufacturing through
exertion of scientific and technical inspection along with
other personnel.

NI E I Company has made provisions for realization of
continual improvement by choosing RWTGV 1SO 9001
Standard.

It makes use of all personnel potentials te promote quality
level and customer satisfaction, in this way it guarantees
products™ quality.

Gur ‘company products are presented complying with
international valid standards like BS |IIR , ANSI/ASHRAE
AD-MERKBLATTER, ARI and according to Iran climate
and with high quallty they provide such good facilities
like warranty | after sale services and spare parts supply.
NI &K Company Research & Development Office can design,
calculate and carry out your specual equipments that are
not among the range of company’s products.
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Evaporative Condensers
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Pressure Vessels
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MYCOM Reciprocating
Compressor Unit
Made in Japan

Head office: No. 163, Kheradmand shomali ave.
Tehran 15859, IRAN

Tel: +08 21 88840745 , 88840731 , 88826073
Fax. +98 21 88838188

Factory:Na 10, 63rd Ave, Kara] Makhsoos Rd:
17th km. Tehran. Iran

Tel: +98 21 44986332, +98 21 44986359

Fax: +98 21 44980237

www.nikbheo.com
info@nikbhco.com
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Ammonia Industrial Air Coolers:
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Plate Freezers
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MYCOM Screw
Compressor Unit
Made'in Japan
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