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Abstract

The purpose of this study was, through analyzing the previous researches, to grasp the
present status of environment of school building (ESB), research the sundry records of
each element and, through comparative analysis of the standard of ESB in Korea, the
United States, and Japan, select the normative standard of ESB, to clarify the point at
issue presented in Regulation of Construction & facility Management for Elementary and
and Secondary School in Korea, and to suggest an alternative preliminary standard of
ESB.

To carry out a research for this purpose, these were required:

. to investigate the existing present status of ESB,
. to make a comparative analysis of the standard of ESB in each country,
. to suggest the normative standard of preliminary standard of ESB,
. to analyze the controversial points of the standard of ESB in Korea,
5. to suggest an alternative preliminary standard of ESB.
The conclusions were as follows:

=W

1. Putting, through analyzing the previous researches, the existing present status of ESB
together, it seemed that lighting environment, indoor air environment and noise environ-
ment were all in poor conditions.

2. In the result of a comparative analysis of the standard of ESB in Korea, Japan and the
United States, in Korea the factors of each lighting and indoor air environment were not
presented properly, in Japan, in lighting environment aspect, the standard on natural lighting
and the factors on brightness were not presented, and in the USA the essential factors of
each environment were throughly presented. In the comparison of the standards on each
factor, Korea showed that the standard level presented was less properly prescribed
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than those of the USA and Japan but it also showed that the standard levels prescribed in
the USA and in Japan were mostly similar to the standard levels in records investigated.

3. With the result of the normative standard selection on School Builiding environment
factor of prescribed in this study, the controversial points of the standard of ESB in Korea
were analyzed and the result was utilized to suggest new preliminary standard of ESB.

4. As the result of the analysis of the controversial points of the standard of ESB in
Korea, it was found that the standard of ESB in Korea should be established on a basis of
School Health Act and be concretely presented in School Health Regulation and School
Health Rule. The factors of each environment was improperly presented in the existing
standard of ESB in Korea. Moreover the standard of them was infedor to that of the
records investigated and those of in the USA and in Japan and it also showed that the
standard of it in Korea was improper to maintain Comfortable Learning Environment.

5. A suggested preliminary standard of ESB acquired through above study as follows :

) In this study a new kind of preliminary standard of ESB is divided into lighting
environment, indoor air environment, noise environment, odor environment and for above
classification, reasonable factor and standard should be established and the controling way
on each standard and countermeasures against it should be considered.

2) In lighting environment, the factors of natural lighting are divided into daylight rate,
brightness, glare. In the standard on each factor, daylight rate should secure 5% of a mean
daylight rate and 2% of a minimum daylight rate, brightness ratio of maximum illumination
to minimum illumination should be under 10 : 1, and in glare there should not be an
occurrence factor from a reflector outside of the classroom. And the factors of unnatural
lighting are illumination, brightness, and glare. In the standard on each factor, illumination
should be 750 lux or more, brightness ratio should be under 3 to 1, and glare should not
occur. And Optimal reflection rate(%) of Colors and Facilities of Classroom which influences
lighting environment should be considered.

3) In indoor air environment factors, thermal factors are divided into @ room temperature,
@ relative humidity, @ room air movement, @ radiation heat, and harmful gases ® CO, &
CO; that are proceeded from using the heating fuel such as oval briguettes, firewood,
charcoal being used in most of the classroom, and finally @ dust. In the standard on each
factor, the next are necessary ; room temperature: 16°C ~26°C(summer : E.T189~238TC,
winter : E'T16.7~21.7C), relative humidity: 30~80%, room air movement : under 0.5 m/sec,
radiation heat : under 5T gap between dry-bulb temperature and wet-bulb temperature,
below 1000 ppm of CO and below 10ppm of CO-, dust : below 0.10 mg/m3 of Volume of dust
in indoor air, and ventilation standard(COs) for purification of indoor air : once/6 min.(about
7 times/40 min.) in an airtight classroom.

4) In the standard on noise environment, noise level should be under 40 dB(A) and the noise
measuring way and the countermeasures against it should be considered.

5) In the standard on odor environment, odor level under Physical Method should be under

2 degrees, and the inspecting way and the countermeasures against it should be considered.
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contents

- Why IAQ is Important to Your School

+ Understanding 1AQ Problems and Solutions
+ Sources of Indoor Air Pollutants
+ HVAC System Design and Operation

+ Pollutant Pathways and Driving Forces
- Pollutant Pathways and Driving Forces
- Building Occupants and Health

- Six Basic

Control Strategies
@ Source Management
@ Local Exhasust

® Ventilation

@ FExposure Control

® Air Cleaning

® Education

A8 Why 1AQ is Important to Your School-
http://www.epa.gov/iaq/schools/scholkit.html
Created : December 26, 1996, Last Modified: June 5, 1998
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* Victor M. Ehlers, CE, and Emest W. Steel. C.E. Municipal
and Rural Sanitation. 6th ed. McGraw - Hill Book Company,

1965

- interior finish - light
- color - noise
- heating & ventilation

- Jessie Helen Haag, Ed,D., FR.S.H, School Health Program 3ed

LEA & REBIGER Philadelphia, 1972.

- heating - ventilation
: - lighting - noise

- CL. Anderson. William H. Creswell. School Health Practice,

the C.V. Mosby Company saint louis 1980.

- heating & ventilation

- calssroom temperature

- lighting - glare

- goodlight - reflecting color

*Donald DB. Stone, Lawrence B. Stone, James D. Brown.
Elemintaty School Health Education, 2th Wm. C. Brown

- heating - ventilation

- lighting - noise
Company, 1983
- William H. Creswell, JR, Lan M. Newman, M.S., CL. - temperature,
Anderson, B.S., School Health Practice, Times Mirror\Mosby - airconditioning

College Publishing, 1985.

- humidity or air moisture,
- air moverment

- heating & ventilation

- illumination - noise

> Marion B. Pollock, EA.D, Kathleen Middseton, MS, School Health

Instruction, Mosby, 1994.

- lighting
- heating & ventilation
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¥ 12. Recommended Footlamberts

Area Footcandle Reflection factor Footlamberts

Average task 30 X 70% = 21
Desk top 30 X 50% = 15
Floor 20 X 30% = 6
Chalkboard 50 X 30% = 15
Tackboard 50 X 50% = 25
Walls 30 X 75% = 225

* 1 footcandle(ft - cd) = 10.81lux & 1lux = 0.093(ft - cd)
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¥ 13. Minimum Brighting Rightness Ratios For Schools Lighting

Area Brightness ratio
Tasks to immediate surroundings 3:1
Minimum for chalkboards to surroundings 1:3
Tasks to surroundings more remote 10:1
Tasks to large remote bright areas 1:10
Luminaires or windows to surroundings 20:1

. a3

AHE £ Bz,
Wel AN A
soaie,

%, g9 Ak, &3
8 847t 4717 g=E AA

- AAY WA

3 14. Average Reflective Light of Color

color percent of reflected light
Gloss mill white 75~80
Ivory 65~70
Cream 55~70
Yellow 55~65
Buff 45~60
Pastel green 45~60
Light vamish 40~45
Light pink 3H~55
Pastel blue 3H~55
Pastel gray 15~25
Green 15~25
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¥ 16, tmis 7z goja, A4, A, guAge FHi

50 footcandles ¥l Eolgd Aede 70

AL 2% 3 A(dB) footcandles, S84, A5, AF4A, 25w

2A 35~40 A, d8x4, 9% 30footcandles, A E,

A (FA ) 50~55 AEA, 344, 5 Ald 10 footcandles, &7

57 70 ]3t 4 2930 gl BEE Sfotcandlesd 273
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AR E

2. New Jersey®] Z%37]& BavEiAlel & 287 -2 (Montgomery County
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H
H
o #EAA7IEAN Hen Aok FAAY TR J)zmaAAe AB AA FAS lFoR §

6:22-5.4 Educational facility planning standards

(g) Lighting requirements are as follows:

1. Installed artificial lighting intensity shall comply with the following minimun foot -

candles which shall be maintained on the task at any time:

INSTALLED LIGHTING INTENSITY

Location

Classrooms and instructional areas-
study halls, lecture rooms, work rooms, shops,
laboratories and secondary school cafeterias

Drafting, typing and sewing rooms

Reception rooms, gymnssiums, auditoriums, primary school
cafeterias, all-purpose rooms and swimming pools

Locker rooms, washrooms, toiler rooms, corridors containing
lockers, stairways

Corridors without lockers and storerooms

Classrooms for the partially sighted

_27_
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APPLICABLE CODES AND STANDARDS

ELECTRICAL GUIDELINES

MECHANICAL SYSTEMS

ADA-American Disability Act
ANSI-AmericanNational Standard Institute
IEEE-Institute of Electrical and Elec-
tronic Engineers

NEC-National Electrical Code
NEMA-National Electrical Manufactur -
er’'s Association

NESC-National Electrical Safety Code
NEPA-National Fire Protection Associ-
ation

UL-Underwriter Laboratories
BOCA-Building Official & Code Admin-
istrators

IES-Iluminating Engineering Society
ASTM-American Society of Testing
and Materials

Local Electrical and building Codes

AABC-Associated Air Balance Council
AGA-American Gas Associates

AMCA-Air Movement&Control Associate
ANSI-American National Standards Institute
ARI-Air Conditiontng and Refrigerating Institute
ASHRAE-American Society of Heating Refrigerating
and Air-Conditioning Engineers

ASME~American Society of Mechanical Engineers
ASPE~American Society of Plumbing Engineers
ASTM~American Society for Testing and Materials
BOCA-Building Officals & Code Administration
NEBB-Nationa! Environmental Balancing Bureau
NEC-National Electrical Code

NFPA-National Fire Protection Association
NIST-National Institute of Standards & Technology
SMACNA-Sheet Metal & Air Conditioning Contrac -
tors National Associates

U.L-Underwriters Laboratory

WSSC-Washington Suburban Sanitary Commission
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ZET{AAL V&

MAXDMUM
SES@E’ZTED FIXTURE | FIXTURE | LUMINAIR | CONTROL ILLU‘LV;:HVQQLT ION POWER REm‘D“‘KS
TYPE LENSES TYPE TYPE INTESISITY
CALSSROOM (FOOTCANDLES) | @ 0 pp | NOTES
ADMINSTRAT | 2 x4 | PARABOLIC | FLUORES
ION LAY-IN LOUVER cent | SWITCH % 13
x4 K-19 FLUORES B
CLASSROOM | S0 | yoperne CENT | SWITCH 6 1% [
COMPRTER 2x4 | PARABOLIC | FLUORES -
LAB LAY-IN LOUVER CEnT | SWITCH 6 1.3
MEDIA rX 4 K-19 FLUORES
CENTER LAY-IN | ACRYLEC cent | SWITCH % 15
rX 4 K-19 FLUORES | KEY
TOLET LAY-IN | ACRYLEC CENT | SWITCH 2 07
rX 4 K-19 FLUORES -
STORAGE AY-IN | ACRYLEC CENT | SWITCH 2 075
UTILITY K-19 FLUORES
SPACE 2l ACRYLEC CENT | SWITCH 30 N/A 2]
X
MULTI-PURPO | LAY-IN K-19 FLUORES
SE/KITCHEN | FLUORESC | ACRYLEC cenT | SWITCH “ LIS
ENT
rX & K-19 FLUORES | KEY -
CORRIDOR LAY-IN | ACRYLEC CENT | SWITCH 15 06
VANDAL
waa | POF | gy | mHomo
PARKING LOT | POLE : PRESSURE 2 0.1 3]
MounTep | DUTY sopum | TME
: ACRYLIC CLOCK
TYPE
VANDAL
PROFF PHOTO
BUILDING 7 \pR1 | HEAVY CELL
ENTRANCE 14 15 06
CANOPY) CAL DUTY TIME
ACRYLIC CLOCK
TYPE
VANDAL
PROFF HIGH PHOTO
BUILDING WALL HEAVY CELL
PERIPHERY PACK DUTY ngls)%jMRE TIME ! WA
ACRYLIC CLOCK
TYPE
LOW - BOY METAL KEY -
GYMNASINML | COVER HALDE | Swrrch 0 115 5]
VANDAL
SURFACE | PROFF HIGH
LOADING | MOUNTED | HEAVY
DOCK OUTDOOR | DUTY ngIS)?IljJMRE SWITCH 10 NA
TYPE ACRYLIC
TYPE

{1] SAME LIGHTING DESIGN CRITERIA FOR SUPPORT AREA SUCH AS MATH, ESOL, ART, READING ROOM ETC.

[2] TWO (2LAMP STRIP LIGHT! WITH WRAP ROUND LENSE COVER.
(3] POLE SHALL BE 20’ HIGH MAXIMUM AND MADE OF ALUMINUM
[4] SURFACE/RECESSED MOUNTED CYLINDRICAL TYPE HIGH PRESSURE TYPE FIXTURE.
{5] FIXTURE TO BE MOUNTED ON ROOF STRUCTURE
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3t 19. HVACH 4A™S

follows:

a. Summer :

B. GENERAL HVAC DESIGN PARAMETERS

1. Design conditions for the Montgomery County school facilities shall be as

outdoor - 91°FDB, 74'FWB @ 25%, and 78°FWB for for eva-
poraporating equipment. Indoor - 78°FDB, 509%RH.

b. Winter : 0°FDB @ 975%. Indoor - 70°FDB

c. Annual heating degree days @ 5,000
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