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% OWAS - Ovako Working Analysis System)
 RULA - Rapid Upper Limb Assessment

% ROSA - Rapid Office Strain Assessment
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RULA Employee Assessment Worksheet

Complete this workshaet following the step-hy-step procedura below. Keep a copy in the employee's personnel folder for future refarence.

A. Arm & Wrist Analysis

p 1: Locate Upper Amm Position

‘I!-.l»'ﬂ'\. |' S ! |
= #E 20 P o 45 «2&" 0 00° 2T
Slep 1a Adjust

I shaulder Is ralsed: +4
It upper arm ks akducted =1;
It arm s supperied ar oemon Iz learing: -1

Step 2- Locate LowerAmm Position

L

1 ¥y +2
! -:_:‘::1 15_‘_5 \/

-00% fo 1000

1005+
Step 2a: Adjust...
® arm |5 working across midine of the body- +1;
# arm out fo side of body- +1 Final Lower Arm Score =
Step 3 Locate Wrist Position T
18- T
+4 -1

S

Step 3a: Adjust...
wrist 13 bent from the midine: <1

Step 4- Wrist Twist
If wrist is twisted mainly in mid-range =1;
If twist at or near end of twisting range = 2

Step 5: Look-up Posture Score in Table A
Use valuss fom steps 1,2,3 & 4 50 locate Fosturs Soore in
fabiz A Fosture Score A =

Step 6: Add Muscle Use Score

I posture mainiy
I action rapests,

Step T: Add Forcelload Score
1? lcad sz tnan 2 kg (ntermisenty +3;
12 2 &g 80 10 kg {Interiters): +
12 2 &g 8o 10 kg {stalic or repeated) =2;
|# mare thar 10 kg loas or reoealed of SROTRS: 42

SIepB Find Row in Table C
score from fhe Armiwrst
sed to find the row on Tabie C

Flna! Wii'st Score =

Werist Twist Score =

tatic {l.=. heid for langer than 1 minute) er;

Forcadosd Soore =

Final Wrist & Arm Score =
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20¢fo 80°
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[ e [ oo | oo | oo | 1o | 1omm
Meck |1 ]2 |12 |12 |1]2]|1
1 3]z|a|x 4|5]|=]¢e
Table B z |23z ]|3|+]|2]=]|2]¢
T a3 a|el=|=]n]|s T
4 als|sfe|ls)r|7]T Tlela
s T.T .‘.T .‘.d :.d :.d &]a
3 ala|ela|s alela|sla|=]8

Arom steps 8,54 0% looats Festure Soore I

= Fosturs § Score

Step 13: Add Muscle Use Score

I pasture mainy static or;
I action Siminute or more- +1

Step 14: Add Forcelload Score
Ifl0ad =53 than 2 kg (Intenmident): «0;
122 kg 8o 10 &g {Intermiteny):
192 kg to 10 &g {siatic or nepe:
If e tharm 13 kg ioac or reseated

= Muzcie Use Soare

| = Forcefoad Ecore

Subject:

Company:

Department:

Step 15: Find C0|IJITII1 in Table C
2 completed score e Neck/Trunk & Lag
= Final Neck, Trunk £ Leag Scone analysis & used ko rl|1 the column on Chart ©
Date:
Scorer:

FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further; 5 or 6 investigate further and change soon; 7 investigate and change immediately
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Material v (m/s)
Hydrogen (0°C) 1286
Helium (0°C) 972
Air (20°C) 343
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3.1.Digital Sound Level Meter
Model ST-8851

Standard applied: IEC61672-1 Class 2
Measuring level range: 30dB ~ 130dB
Frequency weighting: A

Time weighting: FAST

S350 3wl blwg
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3.2.Android App: Noise Meter

Setting>input>Gain: calibrate with 2.1.Digital Sound Level Meter
Setting>input>Update rate: 0.5 sec

Setting>input>Calculation Period: 60sec

Setting>Digital filter>Filter: dB(A)

Data: LAeq ../. dB

T reeas v

Tap to show decibels
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Noise Reduction Coefficient (NRC) — ,;'5 Us\’ MQ}O

\

/i

aQS[} + aSOD + al[][}[} + aEDD[}

NRC =
4
Material NRC Material
Brick, painted 02. - 00. Glass
Brick, unpainted 05. - 00. Gypsum
Carpet, indoor-outdoor 20. - 15. Linoleum on Concrete
Carpet, heavy on concrete 30. - 20. Marble
Carpet, heavy on foam rubber 55.-30. Plaster
Concrete (smooth), painted 05. - 00. Plywood
Concrete (smooth), un;_)amted 20. - 00. Polyurethane Foam (1" thick, open cell, reticulated)
Concrete (block), painted 0.05 Rubber on Concrete
Concrete (block), unpainted 35.-05. Seating (occupied)
Cork, floor tiles (3/4" thick) 15.-10. Seating (unoccupied), metal
Cork, wall tiles (1" thick) 70. - 30. Seating (unoccupied), wood
Dra[_)ery, “g_ht weight (100z.) 1. - 05. Seating (unoccupied), fabric upholstered
Drapery, medium weight (140z.), velour draped 0.55 Seating (unoccupied), leather upholstered
to half )
- Soundboard (1/2" thick)
D ,h weight (180z.), velour draped to 0.6 - -
rapery, ieavy weig hi(ilf ) P Sprayed Cellulose Fibers (1" thick on concrete)
Fabric on Gypsum 0.05 Steel
Fiberglass, 3-1/2" batt 95.-90. T\e/\r/raz;o
00!

Fiberglass, 1" Semi-rigid 75. - 50.

NRC
10. - 05.
0.05
05. - 00.

0.05
15.-10.
0.3
0.05
85. - 80.
0.3
0.3
0.6
0.5
0.2
75. - 50.
10. - 00.

15. - 05.
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Identify Noise Sources

Define main
Noise Source in
the machine



Identify Noise Sources
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Make solutions

Maintenance and repair
Absorption

Enclosure

Isolation

Design & Change Technology

SR N~




Maintenance and repair




Absorption

25mm fibreglass quilt

.....

Heavy duty fabric outer
ef. canvas

0.1-1mm laad sheet




Absorption




Absorption

Mount brackets at irregular levels

Resilient material to reduce
transmission of vibrations

Often a rigid fixing

inner resilient layer eg. mineral Outer mass skin eg. metal
wool minimum 50mm thick



Absorption

<+ Conveyor o
. Reduced drop height

e Resilient lining (eg. 50mm polyurethane foam)
- Matal chute
Reduced drop height

| Got
f ol Durable lining eg. rubber, PVC, nylon



Enclosure




Enclosure

/ Neoprene seals batween sections

Fastening latches

Removable steel cover

Inner screen descends
when unit operates

/ Neoprene seal

Porous sound absorbing lining

Operating buttons



Enclosure

Resilient strip to dampen
casing vibration
Ventilation slot

Motor nolse

Potential for vibration isolation Close fitting to frame with
mountings at these points flexible rubber flanges to
minimise air gaps Outer steel

enclosure with
acoustic lining




Enclosure

Resilient flanges to seal
entry point of equipment

e A1 vent (silencer design)

< Steel outer casing

{ g Alr vent for cooling air

1% Acoustic absorbent lining

e -

Resilient vibration mounting Sealed air gap between enclosure and floor
using neoprene or similar resilient material




Isolation

Accoustically treated enclosure Accoustically treated enclosure




Isolation

Acoustic treated roof

Acoustic door

: Double glazing
Floating floor Acoustic

treated walls



Design & Change Technology




Design & Change Technology

Dyson Airblade™ hand dryers
— Official Site



Washing Machines Noise Reduction




Washing Machines Noise Reduction
Identify Noise Sources




Washing Machines Noise Reduction
Identify Noise Sources

(Rotation) (Vibration & Rotation)



Washing Machines Noise Reduction
Identify Noise Sources

Drum Ouvuter Drum
(Vibration) (Vibration)



Washing Machines Noise Reduction
Identify Noise Sources
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Water Pump Water Flow

(Rotation) (Flow)



Washing Machines Noise Reduction
Identify Noise Sources




Washing Machines Noise Reduction
Identify Noise Sources

All Body Parts

(Vibration)



Washing Machines Noise Reduction
Make solutions

1. Direct rotating the drum without the drive belt

Direct Drive Motor Motor with Belt



Washing Machines Noise Reduction
Make solutions

2. Placing the pump and motor bottom and back
of the body and farther from users ears

Pump & Equipment Motor
In bottom & back in back & bottom



Washing Machines Noise Reduction
Make solutions

3. Damper

Damper



Washing Machines Noise Reduction
Make solutions

4. Anti-vibration Pads

Q@
L

Rubber Pads
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SIHPPS s O
# LifeSpring Slow Juicer
strong motor and whisper quiet
# Only 25-35db Over 70~90db

(30dB: human conversation) (90dB: large vehicles)

S0db Living room
40db Bed Room
30db Library

20db Broadcasting Studio
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Active Noise Control
Or
Active Noise Cancelation
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Active and passive noise

Passive Noise Control

). ,:‘
|
ot . :
(4% Residual Noise

s

Absorber

el

Active Noise Control
+ —— et et e
\ Residual Noise
v \/




e NS

23w Jgo Zlgel Bl

Noise Source
MA, Resulting Noise
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What is Noise Cancellation?

Noise

Control © RotoS
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