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INTRODUCTION

HAVASAZ counter-flow forced draft cooling
towers designed according to the final data and
standard of CTl (cooling tower institute) and the
technology of construction is based on models
and techniques of cooling towers in BALTIMORE

aircoil company in America.

HAVASAZ can design cooling towers in different
models and capacities in wet-bulb ambient (to
82 °F)with high efficiency.

Havasaz cooling towers are manufactured in 29
standard types, their capacities are between 10
to 1200 tons of refrigeration. They run used in
air-conditioners, chillers and process cooling

plants.

DESCRIPTION AND GENERAL POINT:

Air cooler transfer to the atmosphere, thermal
energy losses coming from hydraulic circuit .It
cools the water flow coming from the pump,
according to piping pressure loss. The aim of
this cycle is to help you to get the maximum

result from cooling tower.

FAN:
These are centrifugal fans made of galvanized
steel plate, with proper thickness and high quali-

ty balanced in dynamic and static terms, accord-

ing to specifications of NICOTRA company.
They are driven by a belt-pulley rotating at a low

speed. they run silent, without vibration.

MOTOR:

All electric motors used in HAVASAZ cooling
tower enclosed fan cooled with degree of
protection of IP54-.

All motors are 380V3-@50-Hz and operate at
1450rpm and selected to match the horsepower

requirements of the fans.

CASING:

HAVASAZ cooling tower is made of standard
galvanized steel plates bolted to each other.
Unit containing a number of panels depending
on the size of unit profiles mounted to the base
of the tower ensure the panels to be attached to

each other.

ELIMINATOR:

They are made of PVC or galvanized steel plate
and formed specially to prevent water particles
from being drifted with the air. They are

attached top the tower.

FILL:

These are specially designed plates made




of galvanized steel ,PVC or ABS, providing

maximum heat transfer are easy to attach

and remove.

There is main pipe made of PVC or galvanized-

steel, containing branches to distribute the water

in a uniform manner. The injectors are attached
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to this branches, so that all surfaces of filling
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materials remain wet all the time.

li

y
/A

/]
il
LI IIT]

The section of cooling tower that collected the
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cooled water in, constructed of galvanized steel
sheet.
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Water is one our most precious resources and

consumption has reached unprecedented
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levels. Cooling towers recycle cooling water so it

can be used over and over again. Recycling
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reduces water consumption by 95 % when
compared to out dated "once-through" systems

thus reducing water and sewage costs.
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\/ Maintenance Checklist for:

Cooling Tower

Inspect general condition of the unit [2] and check unit
for unusual noise or vibration

Inspect cold water basin/Spray nozzles

Drain basin and piping

v
v v

Inspect air inlet louvers/Combined inlet shields

Check and adjust water level in basins

Check operation of make-up valve
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Check and adjust bleed rate

Inspect unit finish

Check belt condition

v
v v
v v

Adjust belt tension [3]

Lubricate fan shaft bearings

Lubricate motor base adjusting screw

««««I el &

Check and lubricate optional gear drive See product specific O&M Manual for detailed instructions and schedule
Check drive alignment N4

Check motor voltage and current J J J
Clean fan motor exterior N4 N4

Check fan motor for proper rotation J

Check general condition of the fan

Check and unplug fan drain holes (hollow blade fans)

Check fan for uniform pitch

Check fan for rotation without obstruction
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Check and recoat steel shafts with RUST VETO *

VAN =

WARNING: ponot perform any NOTES:

service on or near the fans,

1. Recommended service intervals are the minimum for typical installations. Different

motors, or drives, or inside ) . ) -
environmental conditions may dictate more frequent servicing.

the unit without first ensuring

2. When operating in ambient temperatures below freezing, the unit should be inspected
that the fans and pumps are

more frequently.
disconnected and locked out.

3. Tension on new belts must be readjusted after the first 24 hours of operation and

quarterly, thereafter.




MODEL TONS | GPM PUMP MOTOR BLOWER WEIGHT(kg)
oL I, ot FF:EZ)Af[\?V Sl NO. [ DIAGN) | Net [ Oper.
1 HCT-10 10 30 22 1x3/4 1 15 310 360
1 HCT-15 15 45 22 1x1 1 15 320 370
1 HCT-20 20 60 22 1x11/2 1 15 400 | 480
1 HCT-25 25 75 22 1x2 1 18 480 500
1 HCT-30 30 90 22 1x2 1 18 470 620
1 HCT-35 35 105 22 1x3 1 18 600 | 800
1 HCT-40 40 120 22 1x3 1 18 700 | 1000
1 HCT-50 50 150 23 1x3 1 18 800 | 1050
1 HCT-60 60 180 23 x4 1 18 900 | 1200
1 HCT-75 75 225 23 1x5.5 1 18 | 1050 | 1500
1 HCT-90 90 270 23 1x7.5 1 18 | 1400 | 1950
1 HCT-105 105 315 23 1x7.5 2 18 | 1700 | 2300
1 HCT-120 120 360 23 1x10 2 18 | 1800 | 2400
1 HCT-140 14 420 23 1x10 2 18 | 1900 | 2600
1 HCT-160 160 480 23 1x10+1x5.5 3 18 | 2700 | 3600
1 HCT-180 180 540 23 1x10+1x5.5 3 18 | 2800 | 3850
1 HCT-200 200 600 23 1x10+1x5.5 3 18 | 3000 | 4300
1 HCT-250 250 750 23 2x10 4 18 | 3500 | 5000
1 HCT-300 30 900 23 2x10+1x5.5 5 18 | 4200 | 6000
1 HCT-350 350 1050 23 3x10 6 18 | 5000 | 7000
1 HCT-400 400 1200 23 3x10 6 18 | 5400 | 7500
1 HCT-450 450 1350 23 3x10+1x5.5 7 18 | 6000 | 8500
2 HCT-500 500 1500 23 4x10 8 18 | 7000 | 9500
2 HCT-600 600 1800 23 4x10+2x5.5 10 18 | 8500 | 11500
2 HCT-700 700 2100 23 6x10 12 18 [ 10000 | 13500
2 HCT-800 800 2400 23 6x10 12 18 | 11500 | 16000
2 HCT-900 900 2700 23 6x10+2X5.5 14 18 [ 13000 | 18000
2 HCT-1000 1000 3000 23 8x10 16 18 [13200| 18500
2 HCT-1200 1200 3600 23 10x10 20 18 [ 16000 | 22000




MODEL DIMENSIONS (mm) CONNECTIONS (in)
295 L W H NOxA | NOxB | NOxC NOxD NOxE | NOxQ
1 HCT-10 500 1000 1900 [1x11/2 | 1x11/2 | 1x11/2 | 1x3/4 1x2  [1x11/2
1 HCT-15 750 1000 1900 [1x11/2 | 1x11/2 | 1x11/2 | 1x3/4 1x2  [1x11/2
1 HCT-20 950 1000 1960 1x2 1x2 | 1x11/2 | 1x3/4 1x2  [1x11/2
1 HCT-25 950 1250 1960 1x2 1x2 | 1x11/2 | 1x3/4 1x2  [1x11/2
1 HCT-30 950 150 0 | 2000 13 1x3 | 1x3/4 | 1x1 1x2 | 1x3/4
1 HCT-35 950 150 0 2700 1x3 1x3 1x3/4 1x1 1x2 | 1x3/4
1 HCT-40 950 150 0 2850 1x3 1x3 1x3/4 1x1 1x2 | 1x3/4
1 HCT-50 950 1750 2850 1x3 1x3 1x3/4 1x1 1x2 | 1x3/4
1 HCT-60 950 2000 2850 1x3 1x4 1x3/4 1x1 1x2 | 1x3/4
1 HCT-75 1200 2000 2850 1x3 x4 1x1 1x1 1x2 1x1
1 HCT-90 1750 2000 2850 2x3 x4 1x1 1x1 1x2 1x1
1 HCT-105 1900 2000 2850 3x3 1x4 1x1 1x1 1x2 1x1
1 HCT-120 1950 2000 2850 3x3 1x5 1x1 1x1 1x2 1x1
1 HCT-140 2150 2000 2850 4x3 1x5 1x1 1x1 1x2 1x1
1 HCT-160 2950 2000 2850 4x3 2x4 2x1 2x1 2x2 2x1
1 HCT-180 3000 2000 2850 5x3 2x4 2x1 2x1 2x2 2x1
1 HCT-200 3350 2000 2850 5x3 3x4 2x1 3x1 2x2 2x1
1 HCT-250 3950 2000 2850 6x3 3x4 2x1 3x1 2x2 2x1
1 HCT-300 4950 2000 2850 7x3 3x5 2x1 3x1 2x2 2x1
1 HCT-350 5950 2000 2850 8x3 3x5 2x1 3x1 2x2 2x1
1 HCT-400 6800 2000 2850 10x3 4x5 2x1 4x1 2x2 2x1
1 HCT-450 7400 2000 2850 12x3 4x5 2x1 4x1 2x2 2x1
2 HCT-500 3950 3800 2850 12x3 4x5 4x1 4x1 4x2 4x1
2 HCT-600 4950 3800 2850 14x3 4x5 4x1 4x1 4x2 4x1
2 HCT-700 5950 3800 2850 16x3 4x5 4x1 4x1 4x2 4x1
2 HCT-800 6800 3800 2850 18x3 6Xx5 4x1 |6x11/2 | 4x2 4x1
2 HCT-900 7400 3800 2850 22x3 6x5 4x1 |6x11/2 | 4x2 4x1
2 HCT-1000 8000 3800 2850 24x3 6X5 4x1  |6x11/2 | 4x2 4x1
2 HCT-1200 9950 3800 2850 28x3 6x5 4x1 |6x11/2 | 4x2 4x1




CENTRIFUGAL FAN

SERIES 1 (FANS ON ONE SIDE)
MODEL 1HCT-10 TO 1HCT-450
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CENTRIFUGAL FAN
SERIES 2 (FANS ON BOTH SIDE)

MODEL 2HCT-500 TO 2HCT-1200
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COUNTERFLOW COOLING TOWER SELECTION

AND PERFORMANCE CHART
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WET BULB CORRECTION
Selection example:

i Given:to cool 1050 gpm from 105 °F to 85 °F with 74 °F wet bulb.
o SOLUTION:
G
L
° Range = 105 ° - 85° = 20 °load = 1050 55888 X 20= 700 TONS
" Approach = 85 °F -74 °F = 11 °
U] The multiplier factor is 0.85
g 700 X 0.85 = 595 corrected tons.
Therefore : from physical data hct - 600 is selected.
CAPACITY MULTIPLIER FACTOR SECTION
\ i
299725 5" 20025 | 3o a5 W an Vas™ |54 557 60" |657| 70175\ 80
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TABLE - 3-SOUND (dB)

MODEL 15 10 20
1HCT-10 75 64 48
1HCT-15 75 64 48
1 HCT-20 76 65 49
1HCT-25 79 65 49
1 HCT-30 77 66 50
1HCT-35 78 67 51
1 HCT-40 78 67 51
1HCT-50 79 78 62
1 HCT-60 77 66 50
1HCT-75 80 69 53
1HCT90 80 69 53
1HCT-105 77 66 50
1HCT-120 78 67 51
1HCT-140 79 68 52
1 HCT-160 78 67 51
1HCT-180 78 67 51
1 HCT-200 80 69 53
1 HCT-250 78 67 51
1 HCT-300 78 67 51
1HCT-350 78 67 51
1 HCT-400 80 69 53
1 HCT-450 79 68 52
2 HCT-500 78 67 51
2 HCT-600 78 67 51
2 HCT-700 78 67 51
2HCT-800 82 71 55
2 HCT-900 79 69 55
2 HCT-1000 78 67 51
2 HCT-1200 78 67 51




TABLE-4-GENERAL DATA

VODEL T'\?L;\lhi gg’:‘ﬂ NgéillsE FANS MOTORS _ DIMENSIONS WEIGHT(kg)
Frorw. | NO. | DA | NO [RPMfaosso | L | W | w | NET |oPER
HCT-10-P 10 30 23 1 500 1 1450 |[0.45 | 650 (1000 |2000 [ 160 | 290
HCT-15-P 15 45 23 1 500 1 1450 [ 0.45 | 700 (1000 |2000 [ 170 | 340
HCT-20-P 20 60 23 1 560 1 1450 | 0.75 | 750 | 1000 (2300 | 185 355
HCT-25-P 25 75 23 1 630 1 1450 1.5 800 | 1000 |2350 | 200 395
HCT-30-P 30 90 23 1 630 1 1450 1.5 850 | 1000 |2400 | 220 440
HCT-35-P 35 105 23 1 630 1 1450 1.5 950 | 1000 (2400 | 250 | 520
HCT-40-P 40 120 23 1 630 1 1450 1.5 (1000 {1000 |[2400 | 320 | 620
HCT-50-P 50 150 23 1 710 1 1450 2.2 |1200 [ 1000 |2450 [ 400 | 760
HCT-60-P 60 180 23 1 800 1 1450 2.2 |1450 [ 1000 |2500 | 435 870
HCT-70-P 70 210 23 1 800 1 1450 2.2 (1700 | 1000 [2550 | 520 [1050
HCT-80-P 80 240 23 1 800 1 1450 3 1950 [ 1000 |2600 | 680 |1265
HCT-90-P 90 270 23 1 630 2 1450 1.5 11950 (1150 |2600 [ 730 | 1400
HCT-100-P 100 | 300 23 1 710 2 1450 2.2 |1950 (1250 |2650 | 770 | 1500
HCT-1200-P | 120 | 360 23 1 800 2 1450 2.2 1950 [ 1500 |2650 [ 900 | 1800
TABLE-5-CONNECTIONS
CONNECTIONS
MODEL
NO x A NO x B NO x C NO x D NO x E NO x Q
HCT-10-P 1x11/2" 1x1 1/2" 1x1/2" 1x 3/4" 1x2" 1x1/2"
HCT-15-P 1x11/2" 1x1 1/2" 1x1/2" 1x 3/4" 1x2" 1x1/2"
HCT-20-P 1x2" 1x2" 1x 1/2" 1x 3/4" 1x2" 1x1/2"
HCT-25-P 1x2" 1x2" 1x 1/2" 1x 3/4" 1x2" 1x1/2"
HCT-30-P 1x4” 1x4" 1x 3/4” 1x1” 1x2" 1x3/4"
HCT-35-P 1x4” 1x4" 1x 3/4" 1x1” 1x2" 1x3/4"
HCT-40-P 1x4" 1x4" 1x 3/4" 1x1” 1x2" 1x3/4"
HCT-50-P 1x4" 1x4" 1x 3/4" 1x1” 1x2" 1x3/4"
HCT-60-P 1x4" 1x4" 1x 3/4" 1x1” 1x2" 1x3/4"
HCT-70-P 1x4" 1x4" 1X1” 1x1” 1x2" 1x1”
HCT-80-P 1x4” 1x4" 1X1" 1X1" 1x2" 1x1”
HCT-90-P 1x4” 1x4" 1X1”" 1X1” 1x2" 1x1”
HCT-100-P 2x4" 2x5" 1X1” 1X1" 1x2" 1x1”
HCT-120-P 2x4" 2x5" 1X1” 1X1” 1x2" 1x1”
SEe ) HAVASAZ "

PRI BLOMA Air Conditioning since 1967
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WATER COOLED CHILLER
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ENGINEERING SPECIFICATIONS

HAVASAZ cooling tower designed for many
cooling process with high efficiency. The unit
shall be include droplet eliminator, spray
nozzles, heat exchanger plate, basin, fan- motor

assemblies.

FAN:

The fans shall be forward curved, double
width-double inlet, centrifugal type. All fans
shall be balanced statically and dynamically and
constructed of galvanized steel sheet. The fans
and motors shall be located in dry cabinet in
bottom part of the unit. All motors are 380V 3-@
50-Hz and operate at 1450 rpm. The class of

protection of motors offered IP54-.

CASING:

The casing, basin and other parts of unit of
galvanized steel sheet with proper thickness
according to their applications.

Casing shall be completely painted with zinc-
achromatized Aluminum. For create

resistance against of rot, all of the basin shall be
covered with pitch. A removable,

man -size access door shall be provided.

SPRAY NOZZLES:

The nozzles constructed of PVC or Galvanized

steel sheet .The nozzles designed
to distribute water monotonously to cool better
and prevented to waste of the water and no

remain sediment.

DRIFT ELIMINATOR:

The eliminator constructed of galvanized steel
sheet and removed the heat both fill and drift

eliminator assemblies shall be removable.

18
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CONVERSION TABLE

LENGTH

linch=25.4 mm
1foot=0.3048 m
lyard=0.9144 m
1mile=1.609 km

AREA

1sq inch = 645.2 mm’
1sq foot = 0.0929 m’
1sq yard = 0.8361 m’
1sq km = 0.3861 sq mile

VELOCITY

1 ft/min = 0.00508 m/s
1 ft/sec = 0.3048 m/s
1 ft/sec = 1.097 km/hr
1 mile/hr = 0.4470 m/s

VOLUME

1in°=16.39cm’
1ft.’=0.02832 m’

1ft.” =28.32 liters
1yd’=0.7646 m’

1 gallon (US)=3.7853 liters
1 gallon (UK)=4.546 liters

MASS

1 gm = 15.4324 grains
1 oz = 0.02835 kg

1 o0z = 28.35 gm

11b = 0.4536 kg

1 ton = 1016.0 kg

1 cwt = 50.80 kg

HYDROSTATIC TABLE

1 litre of water weights 1 kg
1 cubic meter = 1000 liters
1 bar = 100k pa

1 gallon (UK) = 10 Ibs

1 cu. ft = 6.25 gallons (UK)
1bar= 10.20m

PERSSURE

1inwg = 249.1 N/m? (Pa)
1 bar = 33.45 ft head H20
1 bar = 14.50 Ib/in* (psi)

1 bar = 0.9872 atmosphere
1kPa = 4.015in H,0

1kPa = 0.2953 in Hg

ENERGY

1 btu = 1055]

1 MJ = 0.2778 kW-hr

1 therm = 29.31 kW-hr
1 therm = 105.5 MJ

1 therm = 100,000 btu
1 btu = 0.2520 kcal

POWER

1HP =745.7 W

1 btu/hr = 0.2931 W

1 btu/hr- ft’= 3.155 W/m

1 btu in/ft’ hr °F = 0.1442 W/m °C
(Thermal Conductivity = K)

1 btu/hr ft’ °F =0.1442 W/m °C
(Thermal Transmittance) = U

TEMPERATURE
°C = 5/9 (°F - 32)
°©=9/5 °C + 32
°K = °C + 273
°R = °F + 460
°R = 9/5 °K

FLOW RATE

1 m’/s =2119 cfm

1 m’/hr = 0.5886 cfm
1 m’/hr = 16.67 I/min
11/s =2.119 cfm
11/s = 15.85 usgpm

REFRIGERATING CAPACITY
1 Ton = 12000 btu/hr

1 Ton = 3.517 kW

1 W = 3.414 btu/hr

1Btu = 1.055 kJ

1 kCal/h = 3.968 btu/hr

1 HP = 2545 btu/hr
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Temperature F

Below 32°F, properties and enthalpy deviation lines are for ice.
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Air Conditioning since 1967
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