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ABSTRACT: This study evaluated the level of occupational noise emitted by automotive harvesters during coffee harvest. For the evaluations,
three self-propelled harvesters were used: Case-IH® model Coffee Express 200, with cabin; Korvan® model 9200, without cabin; and Oxbo®
model 9220, with cabin. Data were collected using a noise dosimeter model DOS-700. Noise levels were assessed for the operator and
assistant of each harvester. Five repetitions were performed for the operator and assistant, with each repetition consisting of 2 h of evaluation.
Results obtained were compared with the action level and exposure limit of the Regulatory Norms (NR) 15 and Occupational Hygiene Norms
(NHO) 01. The action levels of the NHO 01 (82 dB) and NR 15 (80 dB) regulations were exceeded for the operator and assistant in the three
evaluated harvesters. Regarding the exposure limit (85 dB), the level was exceeded for the operator of the Korvan® and Case-IH® harvesters in
accordance with NHO 01. In the NR 15 regulation, the exposure limit was > 85 dB for the operator of the Korvan® harvester. For the assistant,
all harvesters emitted noise levels > 85 dB based on both the NHO 01 and NR 15 regulations.
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Nivel de ruido ocupacional emitido por colhedoras automotrizes na colheita do cafeeiro

RESUMO: O uso da mecanizagao na cafeicultura tem se mostrado de suma importancia na colheita do cafeeiro, reduzindo custo e tempo desta
operagdo. Entretanto, a intensificagdo da colheita mecanizada, sem o controle dos riscos ocupacionais tem exposto trabalhadores aos niveis
elevados de ruido ocupacional capazes de comprometer sua saude auditiva. O objetivo do trabalho foi avaliar o nivel de ruido ocupacional
emitido por colhedoras automotrizes na colheita do cafeeiro, bem como os limites de exposi¢ao e nivel de agdo do operador e auxiliar. Para as
avaliagdes foram utilizadas trés colhedoras automotrizes: Case-IH® modelo COFFE EXPESS 200, com cabine; OXBO® modelo 9220, com
cabine; KORVAN® modelo 9200, sem cabine. A coleta dos dados foi realizada utilizando dosimetro de ruido modelo DOS-700. Foi avaliado o
nivel de exposi¢@o ao ruido do operador e auxiliar das colhedoras. Foram realizadas cinco repeti¢des, sendo cada repeti¢do formada por duas
horas de avaliagdes. Os dados obtidos foram comparados com o nivel de ag@o e limite de exposigdo das normativas NHO 01 e NR 15. O nivel
de agdo das normativas NHO 01 (82 dB) e NR 15 (80 dB) foram ultrapassados no operador e auxiliar nas trés colhedoras avaliadas. Em relagio
ao limite de exposi¢do (85 dB), o nivel foi ultrapassado no operador das colhedoras KORVAN® ¢ Case-IH® de acordo com a NHO 01. Na
normativa NR 15, o limite de exposi¢ao ficou acima de 85 dB no operador da colhedora KORVAN®. No auxiliar todas as colhedoras emitiram
niveis de ruidos acima de 85 dB tanto na normativa NHO 01 quanto na NR 15.

Palavras-chave: café, mecanizag¢ao, NR 15, NHO 01, trabalhadores rurais.

Coffee production has undergone care can expose workers to high occupational
changes, especially in the harvesting process, noise levels, which can be harmful to their health
with the use of self-propelled harvesters. However, (CUNHA et al., 2016). Occupational noise can be
the use of self-propelled harvesters without proper defined as any type of sound that has the potential to
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cause auditory and extra-auditory damage to workers
(CAMISASSA, 2021).

In Brazil, Regulatory Standard NR 15 and
Occupational Hygiene Standard NHO 01 establish
85 dB as the noise exposure limit for an 8-h work
day (FUNDACENTRO, 2001; BRASIL, 2021).
Moreover, the standards use action levels as a
preventive measure against noise emissions exceeding
the worker’s exposure limit: NHO 01 establishes 82
dB, while NR 15 establishes 80 dB as the action level.
Thus, this study assessed the levels of occupational
noise emitted by self-propelled harvesters in coffee
harvesting and the exposure limits and action levels
for the operator and assistant.

This study was conducted in the municipality
of Alfenas in the southern region of Minas Gerais,
Brazil. The data were obtained from coffee trees
planted in a flat relief. Noise exposure levels (ELs)
were evaluated for the operator and assistant in three
commercially available self-propelled harvesters, two
with cabins and one without a cabin: Case-IH® model
Coffee Express 200, with cabin; Oxbo® model 9220,
with cabin; and Korvan® model 9200, without cabin.
Harvesters with and without cabins were intentionally
selected to determine the noise attenuation capacity
of the operator. All harvesters operate in the following
conditions: gear, third reduction; speed, 1600 m.h!; and
rotation, 2200 rpm.

Noise levels were collected with a
personal-use integrating meter, a noise dosimeter
by Instrutherm, model DOS-700, which was
electronically calibrated and certified by the Brazilian
Calibration Network (RBC) in the field using the
calibrator model CAL-4000 Instrutherm IEC 942/
CLASSE 2, with sound pressure levels between 94
and 114 dB and a continuous noise classification,
before and after the measurements were made.

A device with a microphone was installed
at a distance of 15 cm from the ear (NHO 01) of the
operator and assistant of the self-propelled harvesters.
The operator drives the self-propelled harvesters,
while the assistant organizes the large bags where the
harvested coffee berries are placed.

Dosimetry was performed to represent
the work day, observing mealtimes. An entirely
randomized 3x2 factorial design was adopted, with
three self-propelled harvesters, Case-IH®, Oxbo®, and
Korvan®, and two workers per harvester, the operator
and assistant. Five repetitions were conducted for
the operator and assistant in each harvester, and each
repetition consisted of 2 h of dosimetry in an effective
work, totaling 10 h of evaluations for the operator and
assistant in each harvester.

After the evaluation and data collection,
the EL in dB (A) was determined using equation 1
(Eq. 1), according to NHO 01:
EL = log (- X 15;) + 85 [dB] (Eq. 1)

where EL is the exposure level, D is the
daily dose of noise in percentage; 7, and is the
duration of the daily work day in minutes.

To perform a comparative analysis between
NHO 01 and NR 15, the EL for NR 15 was calculated
using equation 2 (Eq. 2):
EL = 16,91 log (“TiE" X 2+ 85 [dB] (Eq. 2)

where EL is the exposure level, D is
the daily dose of noise in percentage, and 7, is the
duration of the daily work day in minutes.

To compare the exposure limit, the
normalized EL was initially calculated using equation
3 (Eq. 3), according to NHO 01, and equation 4 (Eq.
4), according to NR 15:

NEL = EL + 10 log - [dB] (Eq. 3)

where NEL is the average level representing

the daily occupational exposure and 7, is the duration
of the daily work day in minutes.

NEL = EL + 16,91 log .= [dB] (Eq.4)

where NEL is the average level representing

the daily occupational exposure and T, is the duration
of the daily work day in minutes.

The Shapiro-Wilk test was employed
to analyze the noise levels for normality. The data
presented normal distribution (P > 0.05). Next,
analysis of variance was conducted, and the means
were compared by the Scott-Knott test at a 5%
significance level using R software version 3.2.4 (R
CORE TEAM, 2016).

Interactions were observed between the
harvesters and the operator and assistant for NHO 01
(gl=2; F=6.79; P<0.05)and NR 15 (gl =2; F =
6.78; P < 0.05) (Table 1). In the comparison between
the operator and assistant, the Korvan® harvester
was the only harvester that showed comparable
results between operator and assistant. In the case
of the Oxbo® and Case-IH® harvesters, the assistant
was exposed to higher noise levels than the operator
(Table 1). The Korvan® harvester presented the
highest occupational noise level in the auditory zone
of both the operator and assistant compared to the
Case-IH® and Oxbo® models (Table 1).

In all conditions assessed in the study, the
action levels of 82 dB for NHO 01 and 80 dB for
NR 15 were exceeded, confirming the need to adopt
preventive measures to minimize the probability
of exposure exceeding the established limits.
Preventive actions should include monitoring
exposure, providing orientation and instruction
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Table 1 - Operator’s and assistant’s level of exposure to occupational noise (dB) (+ standard error) emitted by different self-propelled
harvesters during coffee harvesting, assessed according to NHO 01 and NR 15.

NHO 01
Harvester Operator Assistant
Oxbo® 84.36" +1.09b B 89.08+0.55b A
Case-TH® 85.54+0.57bB 90.36+0.69b A
Korvan® 9232+0.10a A 92.94+0.17a A

NR 15
Harvester Operator Assistant
Oxbo® 82.16"+1.34b B 88.32+0.63b A
Case-IH® 83.64+0.52bB 88.98+1.04b A
Korvan® 92.32+0.102 A 92.94+0.17a A

“The means followed by the same lowercase letters in the column and the same uppercase letters in the row do not differ from each other
based on the Scott-Knott test at 5% significance level.

to workers, and medical supervision through the operator and the assistant, according to NHO
audiometry exams. 01 and NR 15. Consequently, mitigation measures
The results showed that the operator was are needed to reduce the potential damage caused to
exposed to noise emissions under the exposure limit workers’ health, including reducing the operator’s
of 85 dB only in the Oxbo® harvester, according to and assistant’s working hours or providing hearing
NHO 01 (Table 1). Based on NR 15, the operator was protection that can attenuate occupational noise.
exposed to noise levels under the exposure limit in Under the conditions in which the work
the Oxbo® and Case-IH® harvesters (Table 1). was performed, the self-propelled harvesters emitted
Generally, the cabins in the Oxbo® and noise above the action level set forth in NHO 01
Case-TH® self-propelled harvesters attenuated the and NR 15 for both the operator and assistant. The
noise level for the operator, as proposed by some exposure limit for the operator was exceeded in the
manufacturers who offer driver cabins for agricultural Korvan® harvester based on the NHO 01 and NR 15
machinery so as to maintain noise levels < 85 dB standards, while the exposure limit for the assistant
(CELEN & ARIN, 2003), a strategy for reducing was exceeded in the three harvesters based on both
exposure to occupational noise. standards. The cabins of the self-propelled harvesters
In other interactions between the harvesters Oxbo®, based on NHO 01 and NR 15, and Case-1H®,

and the operator and assistant for the NHO 01 and based on NR 15, are effective in reducing occupational
NR 15 standards (Table 1), noise emissions by the noise for the operator.

self-propelled harvesters exceeded the exposure
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