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* oisw (70 kg ): 1700 kcal/day = 1.2 kcal/min
* obt; (60 kg ): 1400 kcal/day = 1.0 kcal/min
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Revised Harris-Benedict BMR Equations(calories/day):
Male: (88.4 + 13.4 x weight) + (4.8 x height) — (5.68 x age)

Female: (447.6 + 9.25 x weight) + (3.10 x height) — (4.33 x age)
weight in kilograms, height in centimeters, age in years

Mifflin-St Jeor Equation(calories/day):
Male: (9.99 x weight) + (6.25 x height) — (4.92 x age) + 5
Female: (9.99 x weight) + (6.25 x height) — (4.92 x age) — 161

weight in kilograms, height in centimeters, age in years

® ®/4



cullad ) S0

V/8 53 V)% e = Jlad oS VY = Jlad L ol
VA Y/ k= i /7 05 VY e = lau i

o Sy 43l )5 Ol 3y 90 (5 S S (e e Cullad ) IS 2 ) 4y (5 50
_Y|
%)0-Y+ 502 ) 21, %Y0-Ye Sl 5 Sl ) IS Gl %00-70
w8 e B g sl 1) O
oS (o das ) Gaob 4o Lt )5 4amlas 6]
~oby=Y¥o —|—(~/°l><\&~ B Aﬂuﬁu;\)
-ORe = YA H(V /I x Vo ) 28 Cadlial)

o ®7/5




168 (Aol (L -
anlae el G 0 00 (s a8 5SSO 6l 4 IS IS G gl e )
1D b (0
s S SIS S/ R LS So/ie b S0l s
apulae el SO 0 G (s a8 S S0 sl ) 4o NS /A ()
1 g (0
s NS LS+ A/a 8IS Sy/cie e S 0l )
o Amlae ) ) gea 4y (e R LS AR o S il il Gl (s 5 b
9 g

BMR=1*70%24=1680

D 00 Gl Sl il Gle ) Ol 3 50 55 Amlas ) 4D shay
(}:\.\S 2 o Y¥ Pr

®/6



51 oslasiwl Ol g 5,85 acwlxo |, Al 5,6l Ulgicsw juw yioslw g, Su U
W s> a) ) 0busg csiow 09,5 pwlawl 51 Joa> ol 5> eawl WHO Jga>
oo lled 59iS 5> Guw el Cowsay |y by Syl g 03,5 IS
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(61 x w)-51
(22/5 x w)+ 499
746 + (12/2 x w)
496 + (14/7 x w)
829 + (8/7 x w)
596 +(10/5 x w)

Gl
(60/9 x W)-54
495 + (22/7 x W)
651 + (17/5 x W)
(15/3 x W) + 679
(11/6 x W) + 879
(13/5 x W) + 487

(o)
3-0
10-3
18-10
30-18
60-30
60 >
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s

Type of Work kcal/min (total

met)
light assembly 1.6
medium assembly 2.7
bricklaying 4.0
pushing wheelbarrow (115 Ib load) 2.5
sawing wood 6.8
chopping wood 8.0
shoveling (16 Ib loads) 8.5
climbing stairs with 17 |b load, suspended 9.0
climbing stairs with 22 |b load on shoulder 16.2
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Design for:  Performance Usability Affect and Pleasure

Supporting  Science/engineenng:  Human factors, HCI, Psychology, sociology,

disciplines: mechanical, materials, physiology, anthropometry,  aesthetics, philosophy,
chemical, etc. biomedical engineering neurology
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Customer Functional Physical Process

domain domain domain domain
SAFETY ANDHEALTH  HUMAN DESIGNIOR MANAGEMENT OF
T (APABILITIES COMPATIBICTYASS  COMPATIBILITY
1@.: s
AT dounios  FETEERN e
ijmmfmi PHYSICA[ WA PH_OCESS_DE%N

PRODUGTSYHORKS AN MANAGEMENT
mamw@ COGNITIVE SEN l@ﬁlﬁﬁ

= AFFECTIVE
UMANVELLBENGS  onGANZATIONAL

Figure 8 Four domains of axiomatic HFE design. (After Kanwowski, 2005,
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Percentile Values with their k factors

Below Mean

Percentile
|

5
10

15
20
40

50

Faclor k

=233

—1.64
—1.28
—1.04
—0.84
-0.25

0

Above Mean

Percentile Factor k
55 0.13
60 0.25
30 .84
85 1.04
90 1.28
95 1.64 |
09,999 4.26
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Posture Definitions
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Affect of Posture on Grip Strength

Neutral
0®, 100%

Extension

Neutral o0° 100%

Flexicn

® 14/




Reach/Work Envelopes

SEATED WORK:
Primary [___jand secondary[&&3E areas for table top work.

INCHES

SEATED WORK:
Boundaries for vertical reaches
for grasping objects.
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Optimal Work Zone

43

centimaters
oL
704
8o

OPTIMAL WORK AREA- C

W

TABLEEDGE

40 B0 ceniimeters

LEe RooM: 1) WIDTH (A} MINIMUM OF 50 CM
2) DEPTH (B) 65 CM, IF LIMITED
OPTIMUM WORK AREA: 3) (L) APPROXIMATELY 25 X 25 CM
4) (D) 10 CM FROM EDGE OF WORK SURFACE
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Primary work zone - the
distance from elbow to
hand. Things you touch on
a daily basis.

Secondary work zone -
within arm's reach. Use this
zone to position those items
that you use frequently, but
don't need all the time.
Reference zone - outside
arm's reach. Use this zone
for your least often used
items.

Referanie
TOne

Secondar)
wark zone

Primary
work zome
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‘Work Surface Heights

Optimal work surface height varies with the work performed:
Precision work = 31-37 in.
Reading/writing = 28-31 in.
Typing/light assembly = 21-28 in.
Seat and back rest heights should be adjustable
as noted in chair requirements below.

5-10

~N\
] 5-_] 12" Work Surface

1

—x—
8*2-12" 7" Minimum
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Precision work Light work

STANDING WORK:
Workbench heights should be
— above elbow height for
precision work,
—just below elbow height for
light work, and
—4-6 in. below elbow height for
heavy work.
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Work Surface Heights

CM FROM ELBOW HEIGHT
2 o0

]—-15 cm FOOT AND KNEE ROOM

&. For precision work with supported sibows

b. For light assembly work
¢. For heavy work
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Standards - A set of rules, conditions, or requirements
that define terms; classify components, specify
components; specify materials, performance, or
operations;  delineate  procedures; or  define
measurements of the quantity or quality of materials,
products, systems, services, or practices. Standards can
be classified as being safety or performance based.
Examples of Standards:

Federal and Military Standards Company Standards
Foreign Standards
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Standards cont.-

The most commonly used Standards for use by human-
factors professionals:

OSHA Standards: Prepared by the Federal Occupational
Safety and Health Administration

MIL-STD-1472D: Military Standard dealing with human-
factors consideration in the design of equipment.
NASA-STD-3000: Slightly broader range of topics than the
MIL-STD.

ANSI/HFS 100-1988 - Deals specifically with h.f. principals
and practices in the design of visual display and terminals,
associated furniture, and the office environment in which
they are placed.

® 156



WA )15 OKAJ-MJ/“ ‘

Mub)J}ﬁ%mC)Djfuﬂ)lNJ)b.

s> & yio (Blo Fo gl Gl o ypiod 4y o pas @

B a1 YL e ol VOl i wpiwd 4 5L pas @
[ ()5 oS 0

¥l o) ok oy Jlesl pas ®

Cuwd b Sl3 b g 3.8 S > ploal @

157




Figure 5 Kneeling chair. (From www.comcare.gov.au/
officewise.html.)
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Workstation Components

* Adjustable Chair
Angle of Screen
o Viewing Distance
15-30 in, Sear Back
(38-76 em) Inclination
i Viewing An An
* Monitor Sereen Height ez 1030
13-42 in. _[=%
(84-106 em) i T U
1 Document
Holder
+ Keyboard Elbuwnmu r Lumbar
{Lower Back)
Kevoosra . & Soroo
Hm;l:u . : l
26-31 in. — ] [ Seat Back
(63-28 ¢cmi* Knee Clesrance Writt Rest
* Mouse Knoe Angle 4ped ,"* . _1:_:::-1?-.':-
Table Height
26-32 in.
(66-81 em) Seat F;n Height
22-29 in.* 15=20 in.
156-73 em) * j ] [38-51 emi
* Desk TS .ﬂ", ==
L 3 3
4in, F:rnr.rﬂ:
{(10em}  1-2in. @
{3-5 em)
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Seated at a Workstation

A standing height workstation allows variation between standing and sitting
postures with the use of a high ergonomic chair.
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B0-70 cm

40-50 cm

A
Yy
T
A
Y ¥

Figure 3 Standing-sitting workstation.

B0-100 cm
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Figure 11 Workstation modules,



lla It lle

Figure 15 Alternative orientations of workstations, depending on the number of team mambers and the presence or
absence of a leader. |a, b, and lc: arrangements with a leader, lla, lIb, and llc. arangements without a leader,
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Neck stral
S Hand and wrist

tendinitis

Shoulder tendinitis
and bursitis

Tennis and
golfer's elbow
(epicondylitis)

Carpal tunnel
syndrome

swelling

Low back pain (edema)

DO O B €

Figure 2 Common musculoskeletal disorders encountered at office workstations.
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Take a Break!

o All Ergonomists agree that it's a good idea to take frequent, brief rest breaks:
Practice the following:

1. Eye breaks: Every 15 minutes you should briefly look away from the screen
for a minute or two to a more distant scene, preferably something more that 20
feet away. This lets the muscles inside the eye relax. Also, blink your eyes rapidly
for a few seconds. This refreshes the tear film and clears dust from the eye
surface.

2. Micro-breaks: most typing is done in bursts rather than continuously.
Between these bursts of activity you should rest your hands in a relaxed, flat,
straight posture.

3. Rest breaks: every 30 to 60 minutes you should take a brief rest break. During
this break stand up, move around and do something else. Go and get a drink of
water, tea, coffee or whatever.

4. Exercise breaks - there are many stretching and gentle exercises that you can
do to help relieve muscle fatigue. You should do these every 1-2 hours.

5. Ergonomic software:
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Problem postures
* Desk top keyboard

Typical desk top typing posture

that increases muscle fatigue
and injury risks.

II_B[:III
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Anthropos” (greek) = person, human being
“Metron” (greek) = measure, limit, extent

“Anthropometrics” = measurement of people ®
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Health Risk

Risk of developing problems such as nutritional
deficiency and osteoporosis

Low Risk (healthy range)

Moderate risk of developing heart disease, high blood
pressure, stroke, diabetes

High risk of developing heart disease, high blood
pressure, stroke, diabetes

BMI (kg/m?)

under 18.5

18.5 to 23

23 to 27.5

over 27.5
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