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ABSTRACT

KEYW ORD

Purpose: Passive design strategies are critical to achieve zero energy consumption. Since hospitals are one of the
most energy-consuming buildings, precise strategies are needed for its efficient medical planning, infection control,
and well connection of functional spaces. This research analyzes the passive design elements for hospitals in an
architectural design stage. Method: Analysis of research papers for the hospitals extracts the passive design
elements related to architectural space and design. Result: The seven key passive design elements for a hospital
design are established. 1. The shape of the hospital is related to the location of departments. 2. Optimization of the
size of the sun shade device in a patient room considering the daylight factor and the energy-saving. 3. Relationship
between the mass shapes and the orientation of the inpatient tower. 4. Adequate Window to Wall Ratio(WWR) for
a patient room. 5. Consideration of the corridor type and daylighting for the inpatient tower. 6. Patient room
configurations depend on the bathroom location. 7. Natural ventilation using internal and external shafts.
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Table 1. Passive Design Elements

Elements 1[3] | 2[4] | 3[S] | 4[6] | S[7] | 6[8] | 7[9] | No.
Building Shape and el o|loelelo|lolelr
Mass
Site Climate
L. [ ) ) ) ) ) ° 7
(Humidity, Temperature)

Solar Shading ° ° ° ° ° 6

Building Orientation o | o | o ° 5
Insulation ° ° . . 5
Window(Shape, Size) | © | o | o ° 5
Natural Daylighting . . . . 5
Landscape
(roof plants, vertical . . . . o |5
gardens)

Space Planning [ ° e |5
Natural Ventilation . . 4
Exterior Envelope ° o | 4

Air tightness ° 3
Buffer Space(Atrium) | o | o ° 3
Thermal Mass 2
Heat Island 2

Heat Comfort ° ° 2

Site geography ° o |2
Site Preservation . 1
Site Accessibility ° 1
Permeable Paving . 1

Light Shelves ° 1

Space Zoning . 1

Section(Atrium) ° 1
Lighting Control ° 1
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Table 2. Characteristic of Hospital Mass

Relationship between D&T o
Type P . Characteristics
and Inpatient Tower
: * Maximized land use
meetent * Centralized vertical core
Tower . .
Type DT * Shorten walking distance
M — between D&T and inpatient
Outpatient |
T— | O
* Clear separation between
Pavillion Inpatient inpatient tower and
Out— .
Type L0 eatient outpatient department
L suwov ] * Flexible to future expansion
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Table 3. Hospital Shape and Mass
Type

Characteristics

* 40% floor area in a room
located within 4.5m from
exterior windows

Pavilion
Type

* 20% floor area in a room
located within 4.5m from
exterior windows(Most of them
are corridors)

Tower
Type
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Table 4. Inpatient Department Space Planning[6]

Type Inpatient Tower Layout Characteristics
Day Lighting

S K K K
Double : Baten 'R"°"' : * Double Corridor
Loaded : Sorider : * Insufficient Day lighting
Corridor 1 Corridor 1 in Nurse Station

I Patient Room 1

TR

* 70% of rooms except
patient rooms are
located within 6m from
exterior window

Racet.rack 1 Patient Room
Corridor l

Corridor
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Table 5. Location of Toilet in Patient Rooms

Inboard Nested Outboard
Patient Room Patient Room Patient Room
Toilet
Type
¢ Limited * Maximized e Limited
view from outdoor view outdoor view
N.S. for patient for patients
ctexistics ¢ Maximize and view . G,°.°‘?_
outdoor from nurse visibility from
view from station N.S.
patient
rooms
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Table 6. Ventilation Shaft In hospital
Type Inpatient Department

Characteristics

* Ventilation Shaft next to nurse

Internal E— station
Shaft E Detached from Exterior facade

[26] * Possible to create flexible
exterior facade design

External * Ventilation shaft exterior wall
Shaft . .
in Patient room
(27] * Limited window design due to
external shaft size.

* Limited inpatient department
stories since number of floors
and size of external shaft are
related.
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