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Abstract. A cooling tower is a heat exchanger equipment that uses water splashing media to
lower the temperature by extracting heat from the water and emitting it into the atmosphere.
Wind speed or velocity of wind waves is a fundamental atmospheric quantity caused by
moving air from high pressure to low pressure while wind is moving air. Air velocity has an
effect on the value of heat transfer coefficient, the faster the air, the better the value so that the
heat transfer that occurs is also better. Research was also carried out on the human body to see
forced convection due to the movement of these parts of the body, resulting in that the faster
the body moves, the better the heat transfer coefficient value, this is related to the air flow that
occurs on the body surface. The test shows that the more blower rotation make faster the heat
transfer that occurs. At 2500 RPM rotation shows higher heat transfer by producing an average
of 29.210 watts, the displacement decreases when the rotation is lowered to 1700 RPM to
produce an average of 20.677 watts. The effectiveness of the tool by increasing the rotation
from 1700 to 2500 by 32%.

l.Introduction

Heat Exchanger is a means of transferring/exchanging heat between fluid and other fluids through a
separation wall. Based on the direction of fluid flow, this heat exchanger is a Cross Flow type
(transverse / perpendicular), then the hot air that will enter the drying room will be separated from the
smoke produced by the fuel [1]. Hot air is flowed in the arrangement of pipes (Tube Sheet) and sucked
by a blower which is then forwarded into the drying room, while fuel combustion is carried out under
the arrangement of pipes so that hot air with smoke from the results of separate combustion [2]. A heat
exchanger is a device used to exchange energy in the form of hot water fluid of different temperatures
which can occur through direct or indirect contact. The heat exchanger functions to release heat into
the surrounding air which is located at the back of the old model refrigeration and is an arrangement of
wires and vessels [3].

A cooling tower is one of the heat exchanger equipment that uses water splashing media to lower
the temperature by extracting heat from water and emitting it into the atmosphere. Cooling tower is a
heat exchanger that cools water through the air by being sprayed which causes a small portion of the
water to evaporate. Cooling towers use evaporation where some of the water is evaporated into a
moving air stream and then discharged into the atmosphere. As a result, the remaining water is
significantly cooled. Cooling towers can lower the water temperature more than equipment that uses
only air to dissipate heat, such as radiators in cars, and is therefore more cost effective and energy
efficient. The cooling tower has several main parts including a fan or blower that functions to circulate
air.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL
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Wind speed, or wind wave velocity, is a fundamental atmospheric quantity. Wind speed is caused
by moving air from high pressure to low pressure, usually due to temperature changes, whereas wind
is moving air (Wikipedia). The heat transfer rate increases with the increase in air speed. The flow of
air outside the heat channel walls will cause forced convection [4]. Irvan Paramananda's research in
2014[5] by varying the air velocity on cooling with a radiator found that air velocity atfects the
effectiveness of heat transfer, the faster the air, the faster the heat transfer rate will be. Air velocity
also has an effect on the value of heat transfer coefficient, the faster the air, the better the value so that
the heat transfer that occurs is also better[6]. Research has also been carried out on the human body to
look at forced convection due to the movement of these parts of the body. This research shows that the
faster the body moves, the better the heat transfer coetficient value, this is related to the air flow that
occurs on the body surface[7]. Some of these studies have stated that air velocity can affect the heat
transfer that occurs.

This research will conduct an experiment on these results on a condenser cooling tower model
distillation. This condenser has been made in previous research to produce good heat transfer due to
changes in the cooling water flow rate [8]. Further research to further improve the effectiveness of the
tool is to vary the blower air speed. The aim is to speed up heat transfer so that the phase change
process becomes faster and will speed up the overall distillation time.

2.Research Methods

2.1.Design

Making tools has been done in previous studies, but redesign or shape changes are needed to readjust
the tools to be installed according to the needs of the research being carried out. Several additional
measuring instruments will also be installed to determine the phenomenon of temperature change data
so that the heat transfer that occurs can be known significantly.

To determine the effectiveness of the cooling tower based distillation tube device, a test was
carried out in the form of an analysis of the effect of air velocity on heat transfer so that it can
accelerate the phase change. This test uses relevant theories and real data collection and refers to fixed
variables that have been determined.

Figure 1. Distillation tool

1.Cooling pipe 6.Shower

2 Pressure gauge. 7. Water pump

3. Valve 8.Water pipe
4.Tube cover 9.Bypass pipe
5.Exhoust fab 10.Tube condenser
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Condenser

Figure 2. Condenser design

2.2 Research instrument
Tests are carried out based on the data that has been taken and fixed variables such as time and water
discharge used. The test will be limited to only 5 attempts.

Measurements are made at several points to determine the heat transfer that occurs. The placement
of the measuring instrument is carried out at several points to measure temperature. The measuring
instrument sensor is placed at several points in accordance with Figure 3. The placement of the sensor
is as needed. The T4 sensor inside the pipe is in a floating position to measure the temperature of the
steam produced. The T3 sensor inside the pipe is attached to the wall to measure the temperature. The
heat transfer from T4 to T3 is convection heat. The T2 sensor is placed outside against the pipe wall.
The heat transfer from T3 to T2 is conduction heat. The sensor T1 is placed floating to measure the
condenser room temperature. The heat transfer from T2 to T1 is convection heat. The total heat
transfer is the sum of the three processes.

The data collection process is carried out by following the prepared flow. The reactor which has
been filled with distillation material is heated according to the required temperature. After the
temperature is reached (90 degrees C) the steam valve is opened. The test is carried out by varying the
fan rotation to regulate the amount of air sucked from the condenser. Data were collected every 10
minutes in a span of 90 minutes.

F(1:2

Figure 3. Location of data retrieval
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3.Results

3.1 .Result Of Data

The test is done by varying the blower rotation from low RPM to high RPM. Change using a
potentiometer and rotation measured with a tachometer. The higher the RPM, the greater the volume
of air flowing. The rotation is adjusted from RPM 1700, 1900, 2100, 2300 and 2500. Test result data

are as in table 1.

Table 1. Test Result Data

Heat Transfer (Q)

N
° RPM 2500 2300 2100 1900 1700
1 26.943 26.943 23.865 23.865 18.013
2 29.869 76 943 24.017 20.939 18.013
3 27.095 RPM D2 20.939 18.013 17.861
4 26.639 23.865 21.091 19.628 18.165
5 26.803 26.791 23.865 23.865 20.939
=] 31.040 26.943 26.943 23.865 23.865
7 32.643 26.791 23.865 25.480 20.939
8 31.332 26.791 24.017 25.480 20.939
S 29.869 28.406 26.943 26.943 24.017
10 29.869 28.406 26.943 26.943 24.017
Rate of Q 29.210 26.428 24.249 23.502 20.677
Figure 4. Heat Transfer Graph
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3.2 .Descriptive Analysis

The test data shows that the higher the blower rotation, the faster the heat transfer occurs. At 2500
RPM rotation shows a higher heat transfer by producing an average of 29.210 watts, the displacement
decreases when the rotation is lowered to 1700 RPM to produce an average of 20.677 watts.

This phenomenon occurs hecause the volume of flowing air increases. The air is flowed through
the hole on the bottom side of the condenser through the steam pipe and then discharged at the top of
the condenser. The air that flows uses room air where the condenser is placed at a temperature of 25
degrees C. The air is mixed with water which is a splash from the top of the condenser. Water uses a
circulating pump. Water is sucked from the bottom of the condenser and then flowed upwards to be
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sprayed in the form of a splash. The water discharge is kept constant. The combination of flowing air
and water gives a nice cooling effect to the designed condenser.

The effectiveness of the tool by increasing the rotation from 1700 to 2500 is 32%. The
effectiveness states that the higher the blower rotation, the better the heat transfer.

Future, research will focus on the pressure in the condenser tube. The existing theory states that
pressure give an affects the heat transfer. Changing the pressure is done by closing the air inlet and
varying the fan speed. This can change the air pressure in the tube. Hopefully, the lower of the air
pressure, the better the heat transfer that occurs. By increase of heat transfer will affect the rate of
vapor phase change in the condenser pipe. This effort was made to obtain an effective condenser
design and reduce energy use.

4. Conclusion
This research has resulted in changes that occur due to varying the rotation of the air fan. Expectations
from this research have been derived from these changes. Several things need to be done again to
increase the effectiveness of the condenser designed.

This research can give the following conclusions are :
1. The increase in blower rotation affects the heat transfer that occurs in the cooling tower model
distillation condenser.
2. The increase in rotation can increase the effectiveness of the cooling tower model distillation
condenser.
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