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Effects of APU Noise on Employees on the Ramp
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Abstract This study examined how the APU noise of an aircraft influences the work efficiency and stress of airport
ramp workers. A survey of airport ramp workers was conducted and the results analyzed. In the demographic analysis,
men outnumbered women - accounting for 86% of the survey target - and 80% of the respondents were found to
be employees with less than 15 years of work experience. The occupational cluster of the total of 160 respondents
included 41 aircraft maintenance workers, 70 ground staff (Cargo, Water and Waste services), 19 ramp coordinators,
18 ramp controllers and 12 catering Service workers. The ground staff were the most prevalent, constituting 44% of
the occupational cluster. Regarding the APU noise, 74% of the respondents answered that the environment was
"always noisy", while 26% answered that it was "sometimes noisy". 85% answered that they are sensitive to and put
under stress by the APU noise, while the majority of the respondents answered that the APU noise degrades their
work efficiency.

In conclusion, this study examined the effect of APU noise on the work efficiency and stress of airport ramp workers
by analyzing the survey data by Regression and Chi-square analysis.
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Fig. 1. Noise Stress Model - Icing 1990 [5]

Table 1. Effect of noise on human [6]

LeI\\/IZII(ScTB) Effect to the human body
50 Breathing and pulse rate increased during long exposures
60 Disturbed sleep
70 Peripheral vascular contraction beginning
80 Stress increased, Hearing loss beginning
90 The quantity of urine increased
100 Blood sugar increased, Sex hormones decreased
110 Temporary hearing loss
120 Hearing impairment
130 Ruptured eardrum
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Towing Car |i| Catering Service . APU

Cargo Loader |E| Water Service

Conveyor Belt = Baggage Dolly

Fig. 2. Position of the APU and equipments around aircraft [7]
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Fig. 3. Ratio of Group
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(n=160) Always Sometimes Normal Never p-value
APU is too noisy 74% 26% - - N/A
Work concentration 54% 36% 9% - 0.347
Communication problems 49% 43% 9% - 0.314
Communication mistakes 21% 53% 21% 6% 0.049
Work mistakes 16% 48% 37% - 0.044
Work effectiveness 32% 46% 22% - 0.023
Auditory Function 44% 42% 14% - 0.095
Hypacusis 6% 48% 46% 1% 0.050
Visiting Hospital Yes = 18% No = 82% N/A

Fig. 5. Response of aircraft APU noise on the ramp

Always Sometimes Normal Never p-value
Stress caused by APU noise 38% 47% 13% 3% 0.005
Angry 4% 38% 37% 21% 0.435
Sometimes annoy 12% 42% 33% 13% <0.001
Feeling bad after work 7% 37% 54% 2% 0.050
fussy 9% 51% 38% 2% 0.002
Lethargy 15% 43% 35% 7% 0.415
Out of quiet 3% 36% 44% 17% 0.029
Best condition - 16% 58% 26% 0.436
Out of control feeling 18% 43% 43% 39% 0.542
Stress decreased(if APU none) 51% 39% 7% 4% N/A

Fig. 6. effect of aircraft APU noise on employees
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Fig. 7. Views on APU operating restrictions
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Fig. 8. Views on using ground equipment
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