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A Study on Traveling Characteristics and Evaluation about Noise of
Hydraulic Turbine Dynamo in Dam

Jae-Hyun Yun - Jung-Hoon Kook - Jae-Soo Kim"

Division of Architecture, Wonkwang University

ABSTRACT : In case of the domestic condition, as the initiating from Sumjin River Dam, total 14 units of multipurpose dams had
been constructed in 1965 for the roles of flood control, waterpower generation, irrigation, water supply, industrial water supply. In the
case of such multipurpose dam, it produces electric energy by converting the potential energy utilizing its head and quantity of the water
into kinetic energy. However, in this process, since during the time when the turbine connected to the hydraulic turbine dynamo revolves
and there occurs a loud noise, it brings the physical, mental bad influences to those people also a decline of an effective working effi-
ciency. On such point of view, after selection of various 16 measurement points, this study has measured and analyzed the travelling
characteristics of noise generated at the hydraulic turbine dynamo in Daechung Dam, and also has evaluated the degree of indoor
noise using the evaluation index such as PSIL, NC. As the result of noise-evaluation, in case of Daechung Dam, since the noise damage
grade appears very seriously at various spaces, it is considering that its soundproof measure would be necessitated keenly. Also, it is
considered that such data could be utilized as the valuable material hereafter for establishment of an efficient noise-reduction counter-
measure and a comfortable working environment for the hydraulic turbine dynamo plant.

Key Words : Hydraulic Turbine Dynamo, Transference Characteristics, Valuation Index, Reduction Countermeasure
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Fig. 1. Principle of Hydraulic Turbine Dynamo.

(b) Lower Part of Hydraulic
Turbine Dynamo

(a) Upper Part of Hydraulic
Turbine Dynamo
Fig. 2. Shape of Hydraulic Turbine Dynamo.

Table 1. Dimension of Hydraulic Turbine Dynamo

Form Sort Shape Capacity |Annual Elec. Power
semi 3-phase
i ical axis, |4 k
underground |Francis vertical axis, 143,000 .W 240~196 GWh
tvpe Umbrella-type | x 2 units
» (Francis)
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Fig. 4. Plane and Measuring, Position of Power Station.



Table 2. Summary of the Objective Measurement Point

. . . Kind of |Evaluati
Classification| Location Title Opetllrilngopart ;\//E[ieltl}?()l:i)n
. .. Second Basement
Noise Origin Hydro-Generator A
First Basement B
Hydro-Generator Room X PSIL
Nc.)n- 1st Floor Stair C Evaluation
Business 2nd Floor Stair D
Space
3rd Floor Stair E
4th Floor Stair F
Ist Floor G
Corridor Common
Glass
2nd Fl
Corridor nd .oor H Window
Corridor .
(3 mm single
3rd Floor I window)
Corridor
Ist Floor
Environment | J
Team
Ist Floor
Management | K
Team
2nd Floor PSIL
Business Central L and
Space Control Room NC
2nd Floor Evaluation
Office | Engineering Common
Room Team M  |Wooden Door|
Manager
Room
2nd Floor
Operation N
Team
3rd Floor 0
Chief's Room
3rd Floor
Engineering | P
Team
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(b) 1/3 Octave band analysis
Fig. 5. Noise-Travelling Characteristics by Frequency of Hy-
draulic Turbine Generator Room.
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(b) 1/3 Octave band analysis
Fig. 6. Noise-Travelling Characteristics by Frequency of Stairs.
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(b) 1/3 Octave band analysis
Fig. 7. Noise-Travelling Characteristics by Frequency of Corridor.
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(b) 1/3 Octave band analysis
Fig. 8. Noise-Travelling Characteristics by Frequency of Space
for Business-use.
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Table 3. Effect of Noise that influences to Human Body

Noise Level

Pertinent Measure Point
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Fig. 10. PSIL of Each Measurement Point.
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%0 Possible Early Rupture Talk Max. Distance for
of Amnion a o Satisfying Pertinent Measurement Point
: Impediment Understanding(m)
75 Begins Occurrence of B Level
Stamina-Loss (dB) Common Sound Non-Business Business
Contraction of Space Space
Peripheral Blood Vessel, 40 42 N, P
70 Decrease of C 45 23 F JL,K,L,M, 0
Adrenocortical 50 3 £ .1
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. . 55 0.75 D G
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Table 5. NC and Determining Frequency at Business Space

Table 6. Permissible Value of Indoor Noise in accordance

i with NC Value
Classification Measure Point NC Determining - - -
Frequency Kind of Room NC Value | Pertinent Measure Point
G NC-68 250 Hz Private Office, Small 30 ~40
Corridor H NC-64 250 Hz Conference Room
I NC-59 250 Hz Large Office, Store, Restaurant | 35 ~45
] NC-59 250 Hz Working Room, Planning Room, 40~50
K NC-58 250 Hz Secretary Room
L NC-59 250 Ha Office Room, Computer Room | 45~55 N,O,P
Office M NC-57 250 Hz Store, Airport, antrol RooTn in 50~60 LLK LM
Power Plant, Railway Station
N NC-46 8 kHz -
Factory, Working Space 60~75 G, H
0 NC-52 250 Hz
P NC-46 8 kHz ) ) ) )
Table 7. Noise-Evaluation of Inside Office Room according
N to NC Value
P I - : NC Value Condmlon of Noise Pertinent Measure Point
- oy - Environment
- . : T | Very quiet office where no
- A e S | 20~30 obstacle for dialog and
- - J T, . -
i - 1 phone-talk
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Fig. 11. NC Curve of Office-use Space.
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Calm office where dialog is
30~35 |possible even using common
voice

Conference sitting around
35~40 2 ~5m table is available,
comparatively quiet office

Conference sitting at 1.5m
table is possible, office where

40~50 . . N, P
slightly difficult for ’
phone-talking
Conference with more than 2,
50~55 3 persons is impossible, office 0

where phone-conversation is
difficult

Due to very noisy, phone-
more than 55 | talking is hard, not recom-
mendable for any sort of office
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