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Study of Some Parameters Affecting Noise Level 
in Textile Spinning and Weaving Mills 

ABDmEL AZIZ A. EL-DAKHAKI-WY, Ph.D., MADBULI H. NOWETR, Sc.D., 
and NAG1 RIZK-ALLAH KAMEL 

High l~zstitzite of Public Health, University of Alexanclrin, Egypt  

Noise was evaluated in six spinning and five weaviag halls located in three textile 
mills in Egypt. Spindle speed (mm) and loon1 speed (picks per minutes) were found 
to be important parameters affecting the noise level in these ~nills. Reduction of the 
number of spinning machines to five spindles per square meter of floor area will 
probably bring the noise level below the TLV. In the weaving departments, the 
decrease in the numbelr of looms will not effectively reduce the noise level. 

htroduction 

N OISE PRESENTS PL SERIOUS 
HEALTH PROBLEM in the textile in- 

dustry, e~~pecially in spinning and weaving 
operations. In Egypt, noise levels as high as 
103 dB(AL) and an average of 98 dB(A), for 
the region 1200 to 4800 Hz, were erncount- 
ered in some of <the weaving ,operations.l 
As a consequence of exposure to these high 
levels of noise, textile workers are subject 
to loss of hearing. A previous medical study 
in a textile mill in Egypt showed than 67% 
of the examined population and 92% of 
those exposed to noise in the weaving de- 
partments for more than ten years had some 
hearing i~npairment.~ 

The main sources of noise in the spin- 
ning and weaving operations may be sum- 
marized iIs follows3j4: 

1. The electric motor, the gear train 
which drives all moving parts of the: frame, 
and the rotating parts such as bearings, 
spindles, and ring travelers in the spinning 
machines. 

2. The impact of the picking stick on 
the shuttle, the reciprocating motion of the 

This work was supported by USPHS PE-480 Project 
03-002-3. 

heavy mass on the slay beam, the gear train, 
and the cams in the weaving machine. 

The level and spectra of noise are af- 
fected by many parameters such as type and 
model of machine used, speed of rotating 
parts, material of gears, maintenance condi- 
tions, and type of mountings. Floor area, 
volume of the room, and the interior build- 
ing construction materials for walls, ceiling, 
and floor may also be considered as im- 
portant factors. 

The threshold limit value (TLV) for noise 
has been recently recommended at 85 dB(A) 
for 40 hours of exposure per week.5 Before 
that it was 90 dB(A). Many attempts have 
been made in the textile industry to reduce 
the noise to the recommended level by ap- 
plying new mechanisms, by modifying the 
looms and spindles, and by improving the 
construction of the working places by use 
of acoustical materials in the walls, ceilings, 
and floorsa6 

It is intended here to study the effect of 
some parameters which would help in find- 
ing other control methods to solve the noise 
problem in the textile industry. 

Two textile mills in Alexandria and one 
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in MehaUa El-Kobra were selected for this 
study. In these mills, different types and 
models of textile machinery of both old and 
new designs are in use. 

Noise was measured with a Bruel and Icjaer 
sound-level meter, type 2204, equipped 
with a 1-inch condenser microphone, type 
4145, covering the range from 15 to 
140 dB(A) and frequency of 2 Hz to 18 
kHz. The sound-level meter was coupled 
with an octave-band filter, type 1613, 
which permitted noise measurement in the 
different center frequencies ranging from 
3 1.5 Hz to 3 1.5 kHz covering eleven bands. 
The ilnstrument was calibrated with a B & K 
pistophone prior to each set of measure- 
ments. 

In each of the departments studied, about 
twenty-five locations were selected for noise 
measurements. In each location, measure- 
ments were taken on three different days in 
order to get a representative average of the 
noise level there. The following data were 
also collected: 

1. Number, model, and type of r ing 

spinning frames and looms. 
2. Speed of spindles and looms. 
3. Yarn count, ring diameter, and lift of 

spindles. 
4. Weight of shuttles and maximum reed 

space of looms. 
5. Room size and construction details of 

wall, ceiling, and floor. 

Results and Discussion 

Six spinning and five weaving halls were 
investigated. A total of 266 ring spinning 
f r ame s containing 103,800 spindles and 
1612 looms of different types andl models 
were used. Room size and machinery de- 
tails of each spinning and weaving hall are 
presented in Tables I and 11. 

In all the mills, the heights of the halls 
ranged from 5 to 6 meters, the walls were 
painted brick, the floors were concrete 
blocks or terrazzo, and the roofs lwere re- 
inforced concrete. No acoustical materials 
were applied to the interior surface of walls, 
floors, or ceilings. 

Figure 1 shows sound pressure levels 

TABLE I 
Room Size and Machinery Details of the Spinning Halls -- 

Total spindle 
Hall Area Number and Model of Total Number Speed (rpm), 

Number (m2) Machine of Spindles p x 106 - 
1 2488.5 43 Reiter Model (18 & G4) 16,196 129.4 
2 1813.5 43 Reiter Model (18 & 44) 18,060 175.2 
3 826 20 Reiter Model (G3 & G4) 8,136 76.1 
4 2204 24 Reiter Model ( 18) 151,540 165.7 

24 Platts 
5 4 68 12 Reiter Model (18) 5,040 44.9 
6 5544 100 Ingolstadt 3 6,828 280.4 

Tl4BLE I1 
Room Size and Machinery Details of the Weaving Halls -- 

Hall Area Number and Model of Maximum Reed Total Picks 
Number (m2) Machine: Space (m) per Minute 

1 5380.5 600 Draper 1 .OO 3 09,200 
2 1760.0 72 Sulzer 3.25 1 3,752 
3 2700.0 25G Mills and Butter- 1.30 43,520 

worth 
4 3375.0 400 Chinese auto- 1.07 73,600 

matic looms 
5 3360.0 284 Alsecienne and 1.28 45,268 

other types 
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(SPL) at eleven bands with center fre- 
quencies ranging from 31.5 Hiz to 31.5 kHz 
for the spiming and weaving halls. The 
upper part of the figure represents ai coni- 
parison among the six spinning halls. They 
a11 had nearly the same noise spectru~m pat- 
tern, characterized by a peak at 500 Hz. 
The lower part of the figure represents the 
noise spectrum curves for the five weaving 
halls. The curves differ in noise pattern from 
3 1.5 Hz up to 1 kHz and then behave simi- 
larly. In all the eleven departments the 
weighed SPL in dB(A) were above the TLV. 

Since spindles are responsible for about 
80% of the 'total noise generated in the 
spinning operations,7 they were considered 
an important parameter affecting the SPL 
in the spinning departments. Figme 2 
presents the weighed SPL in dB(A) versus 
the number of spindles and the total spindle 
speed per square meter of floor area in the 
six spinnjlng halls. The SPL increased with 

the increase in number of spindles and with 
the increase in the total spindle speed per 
mit  area. As the average spindle speed in- 
creased from about 5000 rpnl to 9700 rpm 
in the different halls, the total spindle speed 
per square meter became a better parameter 
than the number of spindles. It  has also 
been shown that the number of spindles per 
square meter ranged from 6.64 to 10.77, 
and the total spindle speed per square meter 
:rangeld from 50,000 rpm to 100,000' rpm. 
Reduction of the number of spilndles to five 
;spindles per square meter, or of the total 
spindle speed per square meter to 25,000 
rpm, will bring the noise level below the 
TLV. If these figures are applied, for ex- 
ample, tol hall 1 and hall 2, the number of 
spindles should be reduced to about 75% 
and 50%, respectively. 

In ,the weaving operation, the impact of 
the picking stick on the shuttle is the main 
source of noise. The loom speed (picks per 

Band Center Frequency in ( H z )  

Tota l  Spindlcr Speed lo3 rpm/mZ 

Band Center rroquency In ( H z )  

Figure I .  Noise spectrum curves in the spinning 
and weaviing halls. 

Figure 2. Relation between number of spindles, 
total spirldle speed, and noise level in the spinning 
halls. 



minute) is considered for this reason the 
main parame'ter affecting the SPL. Figure 
3 presents the weighlted SPL in dB(A) 
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Figure 3. Relation between loom speed, number 
of looms, and noise level in the weaving halls. 

versus the number of looms per sqilare 
meter ~o~rrected for maximum reed space 
and versus the total picks per minute per 
square meter. In both curves, the SPL in- 
creases with the increase in the above two 
parameters. If reduction in .the number of 
looms is considered as a means to lower 
the noise level below TLV, their number 
in the surveyed places should be decreased 
from eleven looms (of 1 meter maximum 
reed space) per 100 square metem, tol say, 
one loom per 100 square meters. The loom 
speed should also be reduced from about 
twenty-two to five, picks per minute per 
square meter. This means that the looms 
should be reduced to about one-tenth of 
their actual total number. 

Conclusions 

It may be concluded from the data prc- 
sented in this study that: 

1. To reduce #the noise in the spinning 
halls to a level below the TLV, without the 
application of acoustical materials to the in- 
terior surfaces of these places or without 
any mechanical treatment of the machines, 
five spindles per square meter may be rec- 
ommended for conventional ring spinning 
frames wilth tlle following ~pecificatio~ns 
(present in this study): (a) Ring diameter: 
from 42 to 55 Inm. (b) Spindle speed from 
5000 to 9700 rpm. (c) Yarn count: from 
eight to forty. 

2. The total spindle speed per unit area 
was found to be the main factor contributing 
to noise in the spinning operations, and 25,- 
000 rprn/m2 (or less) may be used as a 
good guidelilne for noise control. 

3. In the weaving operations, the increase 
of the floor area or the decrease in the num- 
ber of looms will not effectively reduce the 
noise level. Loom speed (picks/minute) has 
been found tol be a good index for noise 
evaluation for conventional weaving ma- 
chines. 
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