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A Study on the application of appropriate level of illuminance to the
Cathedral based on lighting principles

Sang-Chul Bahn
Dept. of Architecture, Seowon University
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Abstract In the spatial image composition of a cathedral, light is the most important element of changing the mind
through vision. The religious meaning of light and its impact on human sensibility are believed to be very large.
Therefore, in this study, 'Illuminance' is the most important research subject of a cathedral's worship space lighting
plan elements. Illuminance is expressed by giving the clarity and form of space through a subtle spatial composition
difference. The role of illuminance is essential for confirming the existence of space, and lighting controls the spatial
atmosphere at an appropriate level. The standard and range of illuminance are set through the synthesis and analysis
of related standards. Based on this, a related case study was conducted on cathedrals built in the Gangnam area of
Seoul in the 1980s. The lighting-related factors were analyzed and the illuminance of the liturgical space and worship
area were measured. The appropriate level of applicability was confirmed by comparison analysis. A plan for the
illuminance application levels and elements applied in the cathedral lighting design is proposed.

Keywords : applicability, appropriate level & range, illuminance, image composition, lighting design
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Contents
Environmental
Communication
Safety, Sensible Use
Reflection, Absorption
Efficiency, Technoloy

221 X
Constituent Factors
Visibility
Reassurance
Conservation
Light Energy

Table 1. Design Factors of Illuminance
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Table 2. Design Factors of Luminance

Constituent Factors

Light, Reflection,
Material

Contents

Objective Luminance,
Subjective Brightness

Contrast, Hierarchy

Glare, Sparkle

Distinction Form & Space

Review Visual Barriers

2.2.3 2 MR

Table 3. Design Factors of Luminance
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Fig. 2. Height of Light relative to degree of intimacy
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Table 5. Factors & Content of Density

Constituent Factors Contents

Constituent Factors Contents

Wavelength, Temperature,

Technical M
cchmeal Measure Rendering Index

Number of Fixtures &

Parameters o
Organizational Character

Visual Impression Hue & Saturation

Hierarchy & Power Egalitarian Commodity

Identity Coloring Visual Compass

Rhythm & Movement Repetitive Patterns

Natural & Artificial Circadian Rhythms,

Light Selection of Lighting
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Fig. 1. Electromagnetic Spectrum
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Table 4. Factors & Content of Height

Constituent Factors Contents

Sun Natural Phenomena

Intimacy Height of a Light Source

Sense of Time Sensation & Duration

Function &

Dispersement Task Lighting : Proximity

687

Narrative Approach to Lighting Den.

Space Navigation &
Depth Perception

Numeric Density of
Lighting

Table 6. Factors & Content of Direction & Distribution

Constituent Factors Contents

Permutation & Effect

Form & Potential Egalitarian Commodity

Architecture as Lantern

Repetitive Patterns
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Table 7. Recommended levels of illumination

Activity Types Clas. Range(Ix)
Dark work place A 3-4-6
Dark public place C 15-20-30
Temporary work place D 30-40-60
Low-utilized visual work E 60-100-150
High bright & Big objects F 150-200-300
Bright & Small objects G 300-400-600
Low bright & Mini objects H 600-1000-1500
Longtime visual work I-K 1500-15000
@ Religious Activity Spaces
Well decorated space (reading) E&F
Modern, simple decorated space F&G
Accent lighting reading X 3
Designed Space lighting reading X 25%
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Table 8. Illuminance Criteria based on Functionality :
Evaluation Fire Regulations <Atached table3

of 1>
Functionality Illymi.nance
Criteria(lux)
. . Read, Cook 150
Residential
etc. 70
Business Design, Account 700
Office 300
Expen@ent, 700
Works Operation
Manufactory 300
Package 150
Conference 300
Meetings Meeting 150
Concert 70
Entertain Entertainment 150(30)

H=e] A AGERE thh Zol7t 9ot B4 Al
Zagde wWE 2% 2
IESNAS| viwdS Fxsta gith [15]

Table 9. IESNA Reference Manual for Illumination

Standards
Tasking Illumination (Lux)
incidental use 200
general office use 300
task lighting 500-700
color comparison,assembly 1,000-1,500

*[ESNA: Illumination Engineering Society of
North America

Table 10. Illuminance Criteria based on Functionality

: IESNA
Illuminance (Ix) Spaces & Functions
1500 - Drawi
1000 otice, awing
(Altar) e —
750 Meeting
500 Hall, Teaching
. Reading
Auditorium, Pravi
300 Restaurant ( ray_l ne)
Storing
Corridor, .
200 Stair, Toilet Moving
150
100 Rest Area Serving
70 Parking lot
Storage
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Table 11. Recommended light levels for different work
spaces: www.EngineeringToolBox.com

Activity Illumination ,
(lux,lumen/m’)

Public areas

with dark surroundings 20-50

Simple orientation for visits 50 - 100

Working areas

where visual tasks are 100 - 150

only occasionally performed

Warehouses, Homes, 150

Theaters, Archives

Easy Office Work, Classes 250

Normal Office Work,

PC Work, Study Library, 500

Groceries, Show Rooms,

Supermarkets, Office Landscapes 750

Mechanical Workshops,

Normal Drawing Work,

Detailed Mechanical Workshops, 1,000

Operation Theaters

Detailed Drawing Work,

Very Detailed Mechanical Works 1500 - 2000

Performance of visual tasks of

low contrast and small size for prolonged | 2000 - 5000

periods of time

Peﬁom@ce of very prolonged 5000 - 10000

and exacting visual tasks

Performance of very special

visual tasks of extremely low 10000 - 20000

contrast and small size
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Table 12. Analyzed Cathedral List

Construction Exterior

Cathedral (Expansion) Finishing

Apkujung 1982(2008) Red Brick

Samsungdong 2000 Gray Stone

Ilwondong 1997 Stone

Daechidong 1983(2010) Stone

Daechi2dong 1991 Stone

Gaepodong 1985(2000) Red Brick

Nonhyundong 1977(1988) Red Brick

Munjungdong 1999 Red Brick

Chungdamdong 1977(2015) Red Brick

Suseodong 1999 Stone
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Table 14. Finishings of Worship Space
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Table 13. Finishings of Liturgy Area
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Table 15. Illumination Data of Case Study
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