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Abstract In Catholic Cathedrals, the Liturgy space is central to the worship of the church and the player. The
composition of the liturgical space affects the sensitivity of the worshiper. Because this sensitivity is connected with
the faith, it is a very important consideration for planning elements. In this study, the light sensitivity of the elements
that identify the most important factors in changing the devotion and in liturgical space was planned to emphasize
the role of light. Understanding the meaning and importance of the liturgical space determine the spatial phase and
role. Therefore, to analyze the functional and emotional properties of the light, the properties, roles and conditions
of the light were organized. The data was analyzed as the target of sensitivity to light. Through the case studies
of light, the effectiveness and adequacy as well as the application conditions could be understood. The results
obtained in this study suggest a plan for light elements applied in the liturgical space.
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Table 3. Inflow direct lighting at Altar

Cathedrals Site Effects of Liturgy space
Mok | i At b
(D. Bohm) jning A
* Visual noise
Govan ovan * Slope inflow from vertical window
yang goyang * Visual noise & dispersion
* Stainedglass side window
: mystique
John SUNENAM | . Sharp roof lighting :
visual dispersion

Maria K.

Fig. 3. Cathedral Images : Maria. K & John
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Table 4. Inflow backside lighting at Altar

Cathedrals Site Effects of Liturgy space

Every C. atis * Backside glare by glass backside

(M.Botta) P * Penetrate by top lighting

Coventry GB * Inflow from backside, top lighting/ glare

(B.Spence) o * Darkens the front

Woonjung pai * Direct sunlight massive influx / strong

glare

Vio Church, * Back & side translucent / Visual noise /
. Meggen L

Swiss directional loss

Coventry

Fig. 4. Cathedral Images : Coventry & Vio
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Table 5. Inflow side lighting at Altar

Cathedrals Site Effects of Liturgy space

Maria . * Inflow by both sides aperture

. Berlin .
Reginna * Backside strong glare
* Mystique of exposed concrete
Joonggok seoul -. Inflow strong oriental light
-. Supporting stainedglass
* Transparent glass of both sides
pyung * Decreased
P k
yunglac -tack concentration by Exposed openspace
& exessive inflow of natural light
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Maria Reginna Joongkok

Fig. 5. Images : Maria. Reginna & Joongkok
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Table 6. Inflow stainedglass of front & backside
lighting at Alta

Cathedrals Site Effects of Liturgy space

¢ Inflow & Scattering by stainedglass
St. Floriano Wien ¢ Decreased

concentration & visual confusion

e Slimed vertical stainedglass side
window

* Visual violation by
lighting in daytime

Chungdam seoul scattered

Floriano Harber Comm.

Fig. 6. Images : Floriano & Harber Comm.
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Table 7. Inflow stainedglass of front & backside

lighting at Alta

Cathedrals Site Effects of Liturgy space
* Much of the incoming light for front
St. John Ulm side
(D.Bohm) * Spatial hyerarchy by concentration to
Altar
Basilica of ¢ Inflow from straight top of Altar
Vio Meggen | * Show the limits of area & form
Church hyerarchy

St.John ‘ Vio

Fig. 7. Cathedral Images : St. John & Vio

Table 8. Application of reflective toplight

Cathedrals Site Effects of Liturgy space

* Constant light influx through
northbound toplight

e Indirect lightng effect halved by
shading & stainedglass

e Increase reflecting toplight influx

* Need the contrast effect by side
window

Madudong Ilsan
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Fig. 9. Cathedral Images
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Fig. 8. Cathedral Images
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Table 9. Inflow small lightings

= o7

3

& A

21

al

~—
o

B RS

_?,]

i

o

s,
S

afoF

5

Effects of Liturgy space

elements of the liturgical

space
effect of background &

representation of the light
maximizing lighting effect

brightness difference
* Mobil reflection light

* Mysterious & sacred space

form.

using light to design

concerns-
* Need the inflow of indirect

shape gap
e Deliverd a strong image fo
natural light

light
* Strong glare symptoms

windows of vertical wall

¢ Natural remarkable
¢ Inflow through front cross

* Inflow through the various
* Representive example
¢ Focued & direction

Site

Ronchamp
Masachu.
Osaka

Cathedrals

Ronchamp
(L.Corbusier)
MIT Church
(E.Saarinen)
Church of

Lighting
(A. Tadao)
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Table 10. Inventory of given conditions

] R OV A DR Y

Space Dimensions

Space Activities

Primary / - Secondary

Visual Tasks

Prioritized by Importance
Prioritized by Time spent
performing

Occupants Ages

Furnishings /finishes

Spatial form

- Rectilinear /- Curvilinear
Long/narrow /Short/wide

Users’ existing

Illuminances/Luminances
Luminaire type, layout,

Expectation

conditions distribution, shielding
- Daylight/ exterior view
Client - Image / - Budget

Environmental quality

Designers’ Expectation

Table 11. Lighting design goals

Spatial
Factors

Visual environment pleasantness
Spatial definition

Spatial order(2-D/ 3-D)
Visual hierarchy/Circulation
Focal centers

Flexibility / - Controls
Acoustics / -HVAC
Ceiling systems

¢ Drywall / ¢ Structural

¢ Exposed “t”lay-in

¢ Concealed spline

Code requirements

¢ Egress/ * Power limits

¢ Thermal protection

Psychological & | -
physiological -
Factors

Sensory responses

Desired impressions
Expectations

Subjective impressions

* Visual clarity * Spaciousness
¢ Relaxation * Privacy
Daylighting

Task Factors

Visual tasks/ Luminances
Surface refletances
Surface transmittances
Illuminances
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Table 12. Tlluminance Criteria based on Functionality

A

Drawing
Meeting
Teaching
Learning
Reading
(Praying)
Storing
Moving
Serving

Spaces & Functions

office,

|(Illuminating Engineering Society

Hall,
Auditorium,
Storage

(Altar)
Stair, Toilet

Restaurant
Corridor,
Rest Area
Parking lot

[lluminance
(Ix)
1500
1000
750

Table 13. Illuminance Criteria based on Functionality:

500
300
200
150
100
70
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Table 14. Recommended light levels for different work
spaces: www.EngineeringToolBox.com

. Illumination
LGy (lux, lumen/mz)
Public areas with dark surroundings 20 - 50
Simple orientation for short visits 50 - 100
Working areas where visual tasks are
. 100 - 150

only occasionally performed
Warehouses, Homes, Theaters, Archives 150
Easy Office Work, Classes 250
Normal Office Work, PC Work, Study Library, 500
Groceries, Show Rooms, Laboratories
Supermarkets, Mechanical Workshops, 750
Office Landscapes
Normal Drawing Work, Detailed Mechanical 1.000
Workshops, Operation Theaters ’
Detailed Drawing Work,
Very Detailed Mechanical Works 1500 - 2000
Performance .of visual tasks of low contrast' and 2000 - 5000
very small size for prolonged periods of time
P_erformance of very prolonged and exacting 5000 - 10000
visual tasks
Performance of very special Vlsua! tasks of 10000 - 20000
extremely low contrast and small size
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Table 15. Illuminance Balance Rates

Lightings LB.R

Artificial 1/3 or more
Combined 1/7 or more
Daylight 1/10 or more
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