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The Nl s K Management Trait

The &K Broodati & Hararati Co. with over 40
years of continuous experience and tireless
perseverance in linking itself with latest
technology prevailing in the freezing and chilling of
agro-food industries including the industrial and
petrochemical industries, believes in the policy of
Islamic Republic of Iran.

While keeping abreast of tomorrow's technology,
The NIa€ B&H Co. updates its production and
operation goal in nurturing optimization and feels
a heavy task in meeting the quality assurance
commitment, duly conforming to the national and
international standards of authoritative bodies.
Backed by experience of four decades and with
continuous support of illustrious workforce of 150
expert personnel, the NIa€ B&H Co. in an
atmosphere of friendship and dedication,
sincerely strives to gain the confidence and
satisfaction of national and international
customers, simultaneously adapting to updated
requirements of refrigeration industry, thus
advocating it's customers in the development of
economic achievements and thereby maximizing
profit. It is anticipated that our search for
excellence would be proved effective in the
economic development toward industrial
independence in the middle east region.

A view of INlgBK Co. factory No. 1
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GINTIK

GENERAL

CNE evaporative condensers are used to
condense refrigerant gas in industrial
processes, refrigeration systems and air
conditioning. Comprising more than 40 models
and a wide range of capacities they respond to
allinstallation requirements.

PERFORMANCE PRINCIPLE

In CNE evaporative condensers hot and
compressed refrigerant gas flowed out of
compressor passes through condenser coil to
exchange heat with condenser inside water
which circulate constantly and keeps the coil
surface wet all the time.

Atthe same time compressed air is blown by the
fans in the opposite direction of water circulation
course which passes over coil wet surfaces and
takes gas latent heat by evaporating a part of
water and so causes the gas to be condensed
and changes to liquid.
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COIL

Coil is made of special high efficiency steel
tubes and its compact design is so that
produces highest heat transfer coefficient.
Tubes slope grade is in such a way that
facilitates condensed refrigerant and oil drain-
age.

The coil is hot dip galvanized after fabrication
and tested at 30 bar air pressure three times
prior to galvanization and once after the process
against shock and leakage effect to eliminate
leakage probability for many years to come ..

PAN

All CNE evaporative condensers pans are
completely made of galvanized sheets in
suitable shapes and dimensions and without
vibration. In addition, the whole condenser
structure is hot galvanized after fabrication.
No type of welding is used in connection of
different parts together to protect galvanized
layer. Using proper galvanized bolts and nuts
removes the probability of leakage completely.
There are two access doors on both sides of the
pan to ease access to pan for cleaning and
repair purposes. Water filter prevents foreign
objects from entering in to the pump. Easy
drainage and suitable level of pan water are
other special advantages of CNE evaporative
condensers.

FANAIR SUPPLY

CNE evaporative condensers air supply system
is equipped with centrifugal fans, which are very
workable and practicable. Dynamic balance is
done by computerized devices, which prevents
noise, vibration and being worn out.

Each fan has its own electromotor separately to
prevent condenser operation stoppage while
being under repair.

Furthermore, to control the capacity, it would be
possible to take one or two fans out of the cycle.
Belt adjustment with electromotor bracket
(stand) is done very easily. The points to be
greased are perfectly accessible.

Fans are located inside the condenser in such a
way they are protected from outlet air moisture,
wind and rain.
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Centrifugal Fan
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Evaporative Condensers
Heat Rejection Capacity 147 to 5000 kW

CNE




WATER CIRCULATION SYSTEM

This system is equipped with original
galvanized tubes and plastic water distributor
pipes (nozzles) which sprinkle suitable amount
of water over the coil surface, in proportion to
each square meter of coil surface.
Sprinkling suitable amount of water causes the
coil surface to be kept wet the entire time and
heat transfer coefficient to increase
considerably, also the coil surface to be kept
safe from sediment settlement. Tubes and
pipes repairing, cleaning and replacement done
easily.

ELIMINATOR

The eliminator is installed on the upper surface
on CNE evaporative condenser. The devise is a
multipurpose.

a) The device catches waters heavy particles
from air flow by some changes in direction and
conducts them in to the pan.

b) Directs outlet air in a specific direction to
prevent the air from returning to the fans.
According to operating condition and kind of
customer order, the eliminator can be made of
galvanized stainless steel sheet or special
plastic.

DESUPERHEATER

The temperature of gas flowed out of
compressor depends on draw and blow through
pressure and compressor type. If it is between
120°C — 150°C, then the condenser should be
equipped with desuperheater in order to reduce
gas over-heating.

It has the following advantages:

a) It increases the capacity of the condenser
and eliminates the need for bigger condenser.
b) It prevents any sediment formation on main
coil surface.
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Model

CNE 110
CNE 150
CNE 180
CNE 200
CNE 225
CNE 250
CNE 225L
CNE 250L
CNE 300
CNE 330
CNE 370
CNE 400
CNE 430
CNE 480
CNE 510
CNE 560
CNE 610
CNE 685
CNE 800
CNE 900
CNE 980
CNE 1180
CNE 1260
CNE 1340
CNE 1410
CNE 1110L
CNE 1210L
CNE 1350L
CNE 1410L
CNE 1580L
CNE 1725L
CNE 1865L
CNE 2000L
CNE 2150L
CNE 2520
CNE 2820
CNE 3160
CNE 3450
CNE 4000
CNE 4300

(ol ohiS) ) gl S (Hob s )b -V U9 3>

Nominal Capacity

Without Dest

With D

147
176
210
233
272
291
260
303
360
393
440
465
501
558
598
659
713
799
934
1048
1162
1372
1467
1334
1640
1295
1380
1583
1641
1910
2005
2168
2325
2500
2935
3280
3684
4010
4650
5000

162
194
242
256
300
320
286
333
396
432
495
510
551
612
658
725
784
880
1027
1152
1276
1510
1614
1468
1804
1424
1520
1741
1805
2100
2206
2385
2558
2750
3288
3608
4052
4411
5116
5500

Table 1- Nominal Capacity (kW)
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The Nominal Heat Rejection Capacity of each
CNE evaporative condenser mentioned in
table 1, depends on the following operating
conditions:

1- Condensing temperature Tc =38°C
2- Ambient wet bulb temperature WB =24°C
3- Type of refrigerant (Ammonia) Nh3

If one of these three items changes, the
capacity will change too, which is explained in
selection procedure.

NOTE: The capacities mentioned in table 1 for
“With Desuperheater” column belongs to
Te=10°C.

Suction Suction Capacity
Pressure (kPa)  Temp. (°C) Factor
53.9 -25 0.876
89.2 -20 0.886
135.3 -15 0.895
189.3 -10 0.904
235 -5 0.913
328.5 0 0.922
414.8 5 0.931

2R 35w 5 Sl Mol i )5 =P gan
Table 2- Desuperheater Correction Factor



SELECTION PROCEDURE

Condenser capacity of a given system is equal
to evaporators total capacity and compressor
power consumption. Depending on operating
conditions, correction factors for ammonia or
R22 refrigerant are extracted from table no.3 or
4 respectively. By multiplying the factor by the
acquired capacity, the condensers proper
capacity is calculated.

In case of selecting a condenser with
desuperheater, we need to extract the
desuperheater correction factor using table 2
and multiply it by the acquired value, then
referring to table 1, the suitable condenser
model can be obtained.

SELECTION EXAMPLES:

1) Ammonia refrigerating system:

Evaporator capacity =640 kW
Compressor power consumption =220 kW
Ambient wet bulb temperature =26°C
Evaporating temperature =-15°C
Condensing temperature =40°C
Desuperheater required.

Select suitable CNE condenser.

Solution:

Evaporator capacity 640 kW
Power consumption +220 kW
Total heat rejection 860 kW
Fromtable 3 Tc =40°C and WB = 26°C
Capacity factor =0.97
Fromtable 2, using evaporating temperature,
Capacity factor for desuperheater =0.895

Condenser capacity = 860x0.97x0.895 = 747 kW
From table 1, the CNE 610 with nominal
capacity of 784 kW (with Desuperheater) is selected.

2) Ammonia refrigerating system:

Evaporator capacity =750 kW
Evaporating temperature =-7°C
Condensing temperature =35°C
Compressor power consumption =174 kKW
Ambient wetbulb temperature =24°C
Select suitable CNE condenser.

Solution:

Evaporator capacity 750 kW
Compressor power consumption +174 KW
Total heat rejection 924 kKW
From table 3 Tc = 35°C and WB = 24°C
Capacity factor =1.32

Condenser capacity =924x1.32 = 1220 kW
From table 1, select CNE 1110L with nominal

capacity of 1295 kW.
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Table 3- Heat Rejection Capacity Factor for Ammonia (R717) (R717) Sl goT 3 puo sl (Silikec ZYPV -7 P2 NEVEVE I RN
SR T 0T e e m 2w an w e
S s B e e R B A T
1138 32 086 095 1.06 119 137 148 1.6 1.89 237 - - -
1225 34 077 084 094 1.03 114 121 128 146 1.7 1.89 - -
1245 35 073 079 088 09 106 111 116 132 151 165 215 -
1294 36 0.7 076 083 09 098 102 108 12 132 148 1.86 -
1362 38 064 068 074 079 085 0.88 0.92 1 112 121 145 211
1451 40 058 062 067 071 076 078 081 087 097 103 1.18 1.56
1558 42 054 057 06 063 067 069 071 076 084 088 099 1.23
1656 44 = 052 055 057 06 062 064 068 074 0.77 0.85 1
1735 46 - 048 05 052 054 056 058 061 066 068 073 0.82
Table 4- Heat Rejection Capacity Factor for Freon (R22) (R22) 1923 3 a0 8l 1 Silskoc Josl pbszMol s pi -EJ 935
--_
S0 13 6 18 20
1075 30 1.06 116 136 156 1.82 EEE----
1142 32 094 1.04 119 133 1.5 162 176 205 206 - - -
1219 34 085 092 104 114 126 133 142 162 189 211 - -
1239 35 08 088 097 105 116 122 129 146 167 186 24 -
1286 36 076 083 092 099 1.07 112 118 13 149 163 2.06 -
1356 38 0.7 075 082 087 093 097 1.01 1.1 124 133 159 229
1413 40 064 069 074 079 084 087 09 09 107 114 13 1.68
1507 42 059 062 066 0.7 0.74 077 079 086 093 098 1.09 1.34

1685 44 = 058 061 064 066 068 071 076 081 085 094 1.1
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,,,,,,,,,,,,,,,,,,,,, CNE 110 to 250

Coil Outlet

,,,,,,,,,,,,,,,,,,,,, CNE 225L to 370

Coil Outlet

Outlet@4” \ Heater

B L A

A
12
A
A

y
CAPACITY 147 to 450 kW

G5 S Hgunl s (Sid Dbasuine
CNE Technical Specifications

WEIGHT

NETwiTH | CONNECTION
OPERATING | DESUPER SIZE
HEATER

m-
2
2
2
2
2
2
2
2
2
2

CNE 110
CNE 150
CNE 180
CNE 200
CNE 225
CNE 250
CNE 225L
CNE 250L

18000 1x3 1450 1900 1750 76.1 1970 1330 2648 2438 2068 1613
18000 1x3 11 93 1700 2200 2000 76.1 1970 1330 2916 2706 2336 1613
18000 1x3 11 93 1950 2450 2250 76.1 1970 1330 3182 2972 2602 1613
19900 1x3 11 93 1980 2480 2280 76.1 1970 1330 3182 2972 2602 1613
20000 1x3 11 93 2200 2750 2500 76.1 1970 1330 3454 3244 2874 1613
22820 1x4 11 93 2230 2780 2530 76.1 1970 1330 3454 3244 2874 1613
20 2850 4000 3300 88.9 3120 1750 3094 2883 2493 1770
20 2890 4040 3340 88.9 3120 1750 3094 2883 2493 1770
CNE 300 27000 2x4 20 3250 4400 3700 88.9 3120 1750 3360 3149 2759 1770
CNE 330 31000 2x4 20 3290 4440 3740 88.9 3120 1750 3360 3149 2759 1770
CNE 370 2 31000 2x4 4 20 3600 4800 4100 88.9 3120 1750 3620 3421 3031 1770

Weights are approximate values and they are subject to changes based on manufacturing conditions. .s)ls 3525 LT s olel il Jagl sl sl 9wl o0 85 U

9

26563 2x4
31000 2x4



Coil Outlet

,,,,,,,,,,,,,,,,,,,,, CNE 400 to 685

A

Coil Outlet CNE 800 to 980
""""""""""""" c | CNE 1180 to 1410 =
Di
E
E
,,,,,, Yy 1 -
Outlet@6-8  Heater
B i L A Az

CAPACITY 465 to 1640 kW

G5 S HguuilaiS (S8 Sbasuine
CNE Technical Specifications

WEIGHT

Nerws | CONNECTION
OPERATING DESUPER SIZE
HEATER

| m
3
CNE 430 3 43960 3x4 55 25 4200 5700 4750 114.3 3920 1750 3374 3147 2747 1782
3
3
&)
3
3
3
3
3
3
3
3

CNE 400 40090 3x4 55 4150 5650 4700 114.3 3920 1750 3374 3147 2747 1782
CNE 480 41000 3x4 55 25 4650 6150 5200 114.3 3920 1750 3653 3419 3019 1782
CNE 510 43500 3x4 55 25 4700 6200 5250 114.3 3920 1750 3653 3419 3019 1782
CNE 560 51500 3x5.5 55 27 4700 6200 5400 114.3 3920 1870 3574 3347 2947 1982
CNE 610 48400 3xb.5 55 27 5300 6800 6000 114.3 3920 1870 3853 3619 3219 1982

CNE 685
CNE 800
CNE 900
CNE 980
CNE 1180

59300 3x5.5 55 27 5350 6850 6050 114.3 3920 1870 3853 3619 3219 1982
78200 3x7.5 55 33 6900 8800 7900 114.3 3920 2210 4047 3820 3420 2455
75480 3x11 55 33 7950 9850 8950 114.3 3920 2210 4326 4092 3692 2455
85400 3x11 55 33 8000 9900 9000 114.3 3920 2210 4326 4092 3692 2455
115738 3x15 7.5 427 8500 11300 9700 114.3 3920 2795 4047 3820 3420 2455
CNE 1260 125600 3x15 7.5 427 8570 11370 9770 114.3 3920 2795 4047 3820 3420 2455
CNE 1340 92000 3x15 7.5 427 9500 12400 10800 114.3 3920 2795 4326 4092 3692 2455

CNE 1410 3 115300 3x15 7.5 427 9580 12480 10880 114.3 3920 2795 4326 4092 3692 2455
Weights are approximate values and they are subject to changes based on manufacturing conditions. —.s)ls 3525 LT s olel el Jagl sl cawslie 9wl o0 85 U
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e CNE 1110L to 1410L

Access Door” « E

ver
Makeup -

Heater |

8 . S AU A

Outlet @8 \ Heater

B i L A

,,,,,,,,,,,,,,,,,,,,,,,,,, CNE 1580L to 2150L

Access Door® o, E

ver Flo
Makeup

Heater ;

8 . S AU A

Outlet @8 Heater

B : i A

CAPACITY 1295 to 2500 kW

G5 (6D HguuslAis (Sid bozuine
CNE Technical Specifications

WEIGHT

NET WITH
OPERATING | DESUPER
HEATER

ISR A 0 o e I o e I e e T
4
4
4
4
4
4
4
4

CNE 1110L
CNE 1210L
CNE 1350L
CNE 1410L
CNE 1580L
CNE 1725L
CNE 1865L

108400 4x11 7.5 464 9300 11900 10600 114.3 55620 2210 4098 3860 3460 2495
113800 4x11 7.5 464 9380 11980 10680 114.3 5520 2210 4098 3860 3460 2495
113800 4x11 7.5 464 10900 13500 12200 114.3 5520 2210 4370 4132 3732 2495
118600 4x11 7.5 464 10980 13580 12280 114.3 5520 2210 4370 4132 3732 2495
151000 4x11 11 60.1 11500 15400 13200 114.3 5520 2795 4098 3860 3460 2495
159480 4x15 11 60.1 11580 15580 13280 114.3 5520 2795 4098 3860 3460 2495
172550 4x15 11 60.1 11650 15650 13350 114.3 5520 2795 4098 3860 3460 2495
CNE 2000L 165775 4x15 11 60.1 13300 17300 14900 114.3 5520 2795 4370 4132 3732 2495

CNE 2150L 179090 4x15 11 60.1 13400 17400 15000 114.3 5520 2795 4370 4132 3732 2495
Weights are approximate values and they are subject to changes based on manufacturing conditions. .s)ls 5525 LT s ool il Jagl sl ol 9wl o0 285 U s

IS
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CNE 2550 & 2820

Outlet @8  Heater

2
J.
G

CNE 3160 to 4300

Outiet 88" { Heater

B ‘ ? A

CAPACITY 2935 to 5000 kW

A
\i
A
4

GRS S Hguuilais (S8 basine
CNE Technical Specifications

WEIGHT

NETWITH | CONNECTION
OPERATING | DESUPER SIZE
HEATER

IS A 0 o e I o e e e e T
6
6
8
8
8

CNE 2520
CNE 2820
CNE 3160

251200 6x15 15 854 17140 22740 19540 114.3 7960 2795 4047 3820 3420 2455
230600 6x15 15 854 19160 24960 21760 114.3 7960 2795 4326 4092 3692 2455
302000 8x11 22 120.2 23000 30800 26400 114.3 11160 2795 4098 3860 3460 2495
CNE 3450 318960 8x15 22 120.2 23160 31160 26560 1143 11160 2795 4098 3860 3460 2495
CNE 4000 331550 8x15 22 120.2 26600 34600 29800 1143 11160 2795 4370 4132 3732 2495

CNE 4300 8 358180 8x15 22 120.2 26800 34800 30000 114.3 11160 2795 4370 4132 3732 2495
Weights are approximate values and they are subject to changes based on manufacturing conditions. .s)ls 5529 LT s ool il Jagl sl ool 9wl o0 285 U
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OPTIONAL EQUIPMENT

ELECTRICAL PAN WATERLEVEL CONTROL

Afactory—set electrical pan water level control can
be installed on the standard mechanical makeup
valve connection upon customer’s order to
provide exceptionally accurate water level control.
nofield adjustment are necessary regardless of
variation in load on the condenser or variation in
makeup water supply pressure. This system
consists of a solenoid valve and an electrical float.
For those types of condensers witch have to work
continuously under water freezing temperature,
using electrical pan water level control is
recommended.

CIRCULATION POMP

Based on customer request, INlaB# € Company
delivers CNE evaporative condensers with
proper water circulation electro-pomp.

CAPACITY CONTROL PROCEDURES

The capacity of refrigerating system varies
during the year and sometimes it is maximum and
some other times is it minimum . Selection of units
is according to maximum load for energy saving.
Capacity control of CNE condensers is done as
follows.

1. In very cold ambient temperature or when the
refrigerating loads is minimum turn off the fans
and pump or only pump and drain the water (dry
operation).

2. In cold ambient temperature or when load is
middle to low turn off some fans. According to
customer request and for prevention of air and
water cross flow from operating fans to idle fans
housing, INEgB€ Company can supply a type of
metal dampers onfan outlets .

3. Double speed fan motor means that high R.P.M.
is applied for high capacity and low R.P.M. for low
capacity.
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PAN WATER HEATERS

When ambient temperature in which condensers
is mounted, drops below water freezing
temperature and for some reasons condensers is
out of cycle, is it necessary to prevent pan water
from freezing. According to the customer’s
request pan section of these systems considering
the minimum ambient temperature and table
shown below, would be equipped with electrical
heater by INNdB€ Company. This heater will keep
pan water temperature at +4°C.

OPTIONAL EQUIPMENT

ELECTRIC HEATER REQUIREMENT (kW)

MODEL Amb|_e1r;togemp. Ambﬁrltgemp. Amb|?;1§c'l'emp.
CNE 110-250L 1.5 1 1
CNE 300-370 25 2 1
CNE 400-510 & 25 1.5
CNE 560-685 4 3 2
CNE 800-980 6 5 2.5
Table 5

MULTIPLE CIRCUIT COILS

In general , multiple circuit coil is required primarily
on halocarbon refrigerating systems when more
than one compressor operate inindividual circuit
CNE condensers with multiple circuit coils are the
most economic choice and the best alternative for
several air cooled and shell and tube condensers.
CNE evaporative condensers can be provided
with a wide range of multiple circuit arrangements.
Consult INE@BC Company for circuiting details.

FLUID COOLERCOIL

Double circuit configuration of CNE evaporative
condensers can be provided in ammonia
refrigerating system. One circuit is a fluid cooler
for cooling compressors head covers, oil coolers
and the other can be used as system main
condenser. In this way this units substitutes tow
single circuit units and saves the cost to a large
extent.

SUBCOOLING COILS

These coils are included in condensers specially
halocarbon system that it is necessary to cool the
liquid under saturated temperature. In systems
with vertical riser or excessive pressure drop in
pipe lines the lack of sub cooling coils causes the
increase of vapor in liquid and decrease of
refrigerant output ( flash gas). INEN@B& Company
sub cooling coils are designed for 5°C sub
cooling, if greater sub cooling is required consult
INlaBC Company for selection and designing.
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CNE 1180-1410 6 5 &
CNE 1580-2150L 10 8 5
CNE 2520-2820 2x6 2x5 2x3
CNE 3160-3450 2x10 2x8 2x5
CNE 4000-4300 2x10 2x8 2x5
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LOCATION

For easy transportation and installation CNE
evaporative condensers are manufactured and
delivered in two sections.

1- Water pan section with aeration system (fans
and fan motors).

2- Coil section (heavier than pan) with water
distribution system and if required with
desuperheater.

At installation time first mount the pan section on
support beams and place the sealed strip layer on
upper frame then mount the coil. Use suitable
crane, hoistand cable.

SUPPORT

the recommended support arrangement for CNE
units is two I beams running the full length of the
unit. It can lay on solid foundation or steel
structural site. These supports must be supplied
and prepared by customer. The distance between
beams and their maximum acceptable deflection
must be according to table below. Beams should
be calculated for 150% of operating weight. The
unit must be precisely level and maximum
permissible deflection is within 1.5 mm in each
meter.

D1 D2 A
MODEL mm) @m) (M)

CNE 110-250 1330 - 2170
CNE 225L-370 900 850 3320
CNE 400-510 900 850 4120
CNE 560-685 1020 850 4120
CNE 800-980 1220 1030 4120
CNE 1110L-1410L 1220 1030 5720
CNE 1180L-1410 1225 1670 4120
CNE 1580-2150 1225 1650 7520
CNE 2520-2820 1205 1670 7040
CNE 3160-4300 1205 1650 11240
Table 6 7 Jsaa

Max Deflection (mm)
(Mm) jlxe Gised HiSTas

5
8
10
10
10
10
10
10
10
10
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See evaporative condensers' operation and maintenance bulletin of INNgalK Co.
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Condenser With Desuperheater

CNE .. e
Evaporative Condensers
Heat Rejection Capacity 147 to 5000 kW
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Quality Improvement Policy

INIEBC B&H Company has been always following
Quality Improvement Policy, and trying to maintain
and promotes its products' quality and has been
succeeded to obtain the european standard ce .
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.
INIEBC Company has made provisions for
realization of continual improvement by choosing
RWTUV IS0 9001:2000 standard.

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

INl s i< B&H Company Products
Our company's products are presented complying

with international valid standards like ARI,
ANSI/ASHREA, 1IR, BS, AD-Merkblatter, with high
quality according to Iran climate. They provide such
a good facilities like warranty, after sale services and

spare part supply.
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CERTIFICATE

The TUV CERT Certification Body
of RWTUV Systems GmbH

hereby certifies in accordance with TUV CERT
procedure that

NIK BROODATI & HARARATI CO.

Head Office: No.163, North Kheradmand 5t.,
Tehran, Iran

19

Factory: No. 10, Malek St., 18" Km Karaj
Makhsoos Road, Tehran, Iran

has established and applies a quality system for

Design, Manufacturing & Installation of industrial
Refrigeration components:
“Condensers, Evaporators, Pressure Vessels &

Soft Ice Cream Machines”
An audit was performed, Report No. | - ﬂ
Proof has been fumished that *' = curdine to //

‘.g,/

ISO 9001 : 2000 '

are fulfiled. The cert D
) .
Certificate Rei ¢ “ - N v\"
;-_:_“ P R

@

——

Essen, 06.01.2004

TUY CHRT Certification Body
of RWTUV Systems GmbH
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