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The project name is INCLUSIVE. The topic of 
the project is a Micro Hospital with Geriatric 
Emergency Department (GED), which 
focuses on older patients. The micro hospital 
and GED are both new healthcare concepts 
and respond to the specific requirements 
of particular patient group. Micro hospital 
supplies faster, easier access, and cheaper 
healthcare service to patients and satisfies 
the needs of patients who do not have a 
severe illness but need emergency care. 
This fills a gap well in the healthcare design 
market. GED addresses the increasing trend 
of aging people in emergency departmens 
and creates a better environment for older 
patients. 

The project explores how to design a 
geriatric emergency department tailored to 
older people's requirements. The form and 
spaces were designed to make the staff 
and users feel comfortable in the hospital. 
Two areas of concentrated focus were the 
facade and interior design. The translucent 
laminate glass panels are used in the double 
skin façade design to create an inclusive and 
warm feeling.

Keyword: micro hospital, geriatric emergency 
department, double skin façade, sustainable 
design

Background
This is the final study project for the Master 
of Architecture degree. The instructors for 
the project include the final study committee, 
studio professor, and professional advisor. 
There are three professors in the final study 
committee - D. Kirk Hamilton (chair of the 
committee), Ahmed K. Ali (co-chair), and 
Changshan Huang (member). 

Abstract
The studio professor is Brian Gibbs and the 
professional advisor is Steven C. Schultz 
who is a partner at PhiloWilke. The project 
spanned the full academic year, from August 
2019 to May 2020. The design process 
included three periods, project programming, 
schematic design, and development design. 
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Micro Hospital
Micro-hospitals are constantly open, small 
inpatient facilities with an average of two to 
ten beds, designed to provide a diversity 
of healthcare services consistent with 
community demands. They seek to combine 
a cost-effective healthcare vehicle with 
potential time-dependent triage/transfer 
capabilities to a nearby large medical center. 

GED
A typical micro-hospital is organized 
according to a common service model that 
includes emergency services, availability and 
efficient processing of essential laboratory 
tests, requisite imaging technologies, minor 
outpatient surgical procedures, and pharmacy 
services. (Stefano & Kream, 2018) The micro 
hospital performs many of the same acute-
care and emergency services done at larger 
hospitals but is cheaper to operate.

Picture from: https://caprockhealthsystem.com/ Picture from: https://www.saem.org/agem/
agem---geriatric-ed-guidelines

Picture from: https://www.northwell.edu/
geriatrics-pallative-care

With the increase of the older population in 
the U.S., older patients represent an increas-
ing population in emergency departments 
(ED). Approximately 58% of 75-year-olds 
had at least one visit to an ED, as compared 
to 39% of those of all ages, and ED use in-
creased with increasing age. (American, Ge-
riatric, Physicians, & Association, 2014) Also, 
older patients present with a higher level of 
emergency and more serious medical illness. 
They arrive more often by ambulance, and 
they are more likely to receive a higher num-
ber of diagnostic tests, spend longer times 
in the ED, and have higher charges for their 
ED services than younger patients. (Samaras, 
Chevalley, Samaras, & Gold, 2010) With the

increasing number of aging people in society 
and the special care needs of older people, 
the traditional emergency department does 
not satisfy aging people’s requirements. 

The Geriatric Emergency Department (GED) 
is proposed to have better clinical staff edu-
cation in geriatric emergency medicine and 
nursing care, evidence-based protocols for 
common geriatric syndromes, and ideally, 
appropriate environmental modifications. 
(Hwang & Morrison, 2007) The GED design 
satisfies the traditional ED function and solves 
more needs of aging people.
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CHAPTER 1
PROJECT
PROGRAMMING
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The size of the site is 3.37 acres, with 288 feet 
width and 510 feet length. The micro hospital 
will serve the surrounding assisted living 
facilities including Lone Star Living, Unlimited 
Care Assisted Living Center, etc. All the 
surrounding targeted buildings are not more 
than 3 miles from the new hospital, which is 
a suitable distance for the older population 
coming into the hospital.

Site Analysis
The project is not a real project. The site 
in Houston was chosen by research. After 
analyzing assisted living facilities and hospital 
locations in Houston, a suitable site was 
chosen for the project.

Residential
Religious
Commercial

Airport Blvd

Fondren Rd

The site is located in a residential area. On 
the north, west, and south side of the site are 
residential communities zones. The east side 
is the religious zone, including a chapel and a 
church. Most of the buildings around the site 
are houses.

There are two main roads near the site - 
Airport Blvd and Fondren Road. It is important 
to ensure public transportation accessibility. 
Based on the site analysis, there are four bus 
stations around the site.

The SWOT theory is used to measure the 
site's advantages and disadvantages. The 
strengths of the site consist of convenient 
transportation, senior facilities within a short 
distance, suitable site size, and a good 
atmosphere. The residential location is more

in keeping with micro-hospital characteristics. 
The weakness of the site is also its proximity 
to a neighborhood, that the project might 
influence others quiet. Willow Waterhole 
Bayou is near the site. The design challenges 
are hot weather and potential for flooding.
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The Geriatric Emergency Department (GED) 
Guidelines (American et al., 2014) is the most 
important literature source for the project. 
Based on the guidelines, there are three 
key points for the hospital design: Public 
Space, Comfortable Environment, and Social 
Services. Public Space could be landscaped 
areas, rehab facilities, education spaces, etc. 

The Comfortable Environment is more 
related to interior design: smooth furniture, 
abstract patterns for decoration, natural light, 
fall prevention design, etc. Social Services 
requires the hospital to supply family-
centered care, which includes more space 
for families and more homelike furniture for 
patients.

Literature Review Case Study
I studied at the Caprock Emergency Hospital 
in Bryan, TX. This project is a micro hospital 
with ten emergency rooms and ten beds for 
inpatient care. Lon Young, the chief medical 
officer at Caprock Health said the hospital 
revenue is mainly from the Emergency 
Department, Imaging Facilities, and Surgery 
operations. An operating room in the micro 
hospital would be beneficial. Because the 
geriatric population will be more likely to 
use the inpatient rooms, ten beds and single 
inpatient rooms are necessary. As the hospital 
targeting older patients, rehab facilities can 
be added as an additional department in the 
hospital.
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Space Program
The program of the final study project is 
based on the Caprock Emergency Hospital 
program which is designed by PhiloWilke. 
The program was updated and refined 
with guidance from Lon Young and Steven 
Schultz, who is a partner at PhiloWilke and the 
professional advisor for this final study. The 
surgery department program refers to the 
Trinity St Joseph's New Campus in Livingston 
County which was developed by SmithGroup. 
The final version of the space program is the 
combination with advice and information 
from all parties and multiple iterations. 
Departments include GED, imaging, surgery, 
inpatient care, administration, education, 
clinic, rehabilitation, and dietary. The total 
gross area of the project is 46,342 square 
feet.

Space program based on Caprock 
Emergency Hospital by PhiloWilke

Design Goals
Based on the project background summary, 
site analysis, literature review, case study, and 
the space program, design goals included 
protecting residential privacy and addressing 
climatic issues. Based on the GED guidelines, 
the project should provide older patients and 
users more public space, a quiet environment, 
and family-centered care. The hospital will 
include a surgery suite, clinical department, 
and rehab facilities on the second floor.

Three big concepts for the project are Quiet 
and Warm, Light, Nature.
Quiet and Warm: create a comfortable 
environment for the geriatric population.
Light: create more public space.
Nature: create a family-centered hospital as 
well as the sustainable design.
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CHAPTER 2
SCHEMATIC
DESIGN
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Design Process

The first step of hospital design is site 
organization. Based on research and site 
analysis, the hospital needed three entrances: 
a main entrance for visitors, an ambulance 
entrance, and a delivery entrance. There 
should also be an exit. On the south side of 
the site is the main road, Airport Blvd, and 
on the west side is the sub road Split Rail Ln. 
The main entrance and exit are on the south 
side. The ambulance entrance and delivery 
entrance are organized on the west side. 
To protect the privacy of the surrounding 
neighborhood, buffer areas are on the north, 
west, and south sides of the site.

To address drainage and create landscaped 
areas, a pond is on the east side. This open 
landscaped area is not only for people in the 
hospital but also for the church. As a result, 
the hospital becomes a community building 
that offers public green.

The concept is three single boxes. The middle 
box is for the public and administration. The 
wings house hospital functions. There are 
four entrances: the emergency and main 
entrance on the front side of the middle box, 
the ambulance entrance on the west box, a 
loading dock on the backside of the middle 
box, and a clinic entrance on the east box. 
The three boxes are separated by the interior 
courtyards.

A loop road on the site for the fire lane and 
drops off points around the building. On the 
south side, the drop off point is for the main 
entrance of the hospital. On the west side, 
the drop off point is for ambulances. On the 
north side, the drop off point is for the clinic. 
A walking path on the east side connects the 
hospital site to the church. The landscaped 
area becomes an open space for both the 
hospital and the surrounding buildings.

Site Planning & Form Generation

The parking spaces requirement is based 
on the online reference and advice from 
Steven Schultz. Inpatient care requires every 
bed for two parking spaces. The emergency 
department and surgery department need 
ten parking spaces separately. The clinic 
department requires four parking spaces 
for every thousand square feet. As a result, 
the site needed a minimum of sixty parking 
spaces. Because the hospital is for the geriatric 
population, the project needs a minimum of 
five handicapped parking spaces.

Emergency & 
Main Entrance

Ambulance 
Entrance Loading 

Dock Clinic 
Entrance
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1st Floor Department Adjacency 2nd Floor Department Adjacency

Department Adjacency

The gaming method was used for 
organizing the departments' adjacency 
and room locations. For the first-floor plan, 
administration, imaging, and support services 
departments are in the middle. The reason 
to put the imaging department in the middle 
is for serving both inpatients and outpatient 
people. The west wing is the geriatric 
emergency department, with the laboratory, 
pharmacy, education, and support services 
departments. The east wing is the inpatient 
care department, with dietary and clinic 
entrance. Because the wings each have a 
second floor, each wing has two elevators and 
two egress stairs for vertical transportation 
and emergency evacuation.

The surgery department is on the west, which 
connects with the emergency department. 
The clinic and rehab facilities departments 
are on the east. The clinic department is 
separated from the hospital, as an isolated 
department with individual entrance and 
streamline. The rehab facilities are connected 
with the inpatient care department and 
serving for geriatric patients.

Landscape & Façade Exploration

Natural elements in the site include the roof 
garden, interior courtyard, landscaped area, 
the flower bed for the entrance, and the green 
buffer areas. The sky window in the middle 
box reflects the “Light” concept.

The most significant architectural character in 
this project is the double-skin façade design. 
Based on the regular façade of the building, 
the translucent glass panels are attached to 
the building as a second layer of the façade. 
For the middle box, the glass panels are on 
the roof. The canopy have three functions: 
creating a particular atmosphere, collecting 
water, and reducing the sunlight entering into 
the building by reflecting solar energy. For 
both wings, the second layer façade with glass 
panels has two functions: creating a particular 
architectural character and reducing energy 
consumption.
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Sustainable Design
Water CollectionSustainable design is important from the 

beginning to the end of the micro hospital 
design. The project has two main sustainable 
design strategies: water collection and 
energy consumption reduction. 

The water collection is about water recycling 
as well as dealing with the flooding in Houston. 
Energy consumption reduction is about 
dealing with the hot weather in Houston in an 
efficient way.

The first step was to use the green roof to 
collect water into the water collection. Then 
the second step was to transfer the water 
into the ponds. There are two ponds in the 
landscaped area: the north one is the retention 
pond and the south one is the detention pond. 
First, water enters the retention pond. When 
the water level is higher than the maximum 
pond line, the water enters the retention 

pond. When the water level in the retention 
pond is also higher than the maximum height, 
the excess water enters the surrounding 
river, Willow Waterhole Bayou. The ponds 
have three functions. The first is to solve the 
problem of flooding in Houston. The second 
is to purify the water before entering into the 
surrounding river. The last point is to create a 
parklike environment.
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Double Skin Facade

The hospital project uses a double-skin facade 
(DSF) to reduce the energy consumption of the 
building. The DSF is a passive and adaptive 
system for sustainable design in this project. 
The paper, Exploring the Advantages and 
Challenges of Double-Skin Façades (DSFs), 
showed that a DSF can help reduce energy 
consumption. (Ghaffarianhoseini et al., 2016) 

The exterior layer reflects sunlight to reduce 
the amount of solar energy that enters the 
building. The air in the interstitial space 
absorbs heat and then rises, creating a 
chimney effect which pulls cooler outside air 
into the space.

The paper, Optimal Design of a Multi-story 
Double Skin Façade, explores the relationship 
between building energy consumption and 
DSF cavity space distance. (Joe, Choi, Kwak, 
& Huh, 2014) The research shows that for 
reducing the energy consumption of the 
building, the most effective distance for the 
DSF cavity depth is from 18 cm (7 inches) to 
68 cm (27 inches). As a result, thinking about 
the limited size of the site in the final study 
project, the DSF cavity depth is 18 inches.

Energy Consumption according to cavity 
depth, picture from: Joe, Choi, Kwak, & Huh, 
2014
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Master Plan
1'' = 30'
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First Floor Plan  1/16'' = 1'
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Second Floor Plan  1/16'' = 1'
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South Elevation  
1/16'' = 1'

In the entrance space, the double skin façade 
with using the translucent glass panel creates 
a warm and inclusive feeling. The trees are 
planted symmetrically on both sides, which 
makes the entrance with a ceremonial sense. 
The unique feeling makes people calm down 
before entering the building.
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North Elevation  
1/16'' = 1'

The façade design is rhythmical by using the 
module of two feet as a design logic. Every 
translucent glass panel is two feet in width. 
Because of the natural light requirement for 
some rooms, including emergency rooms, 
inpatient rooms, and office rooms, windows 
are pushed out of the DSF system. 
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West Elevation  
1/16'' = 1'

There are two kinds of window sill heights: 
seven feet and three feet, and two kinds of the 
window height: four and a half feet and nine 
feet. Accordingly, two kinds of translucent 
glass panels are designed on the facade: 
seven feet by two feet and two and a half feet 
by two feet.
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East Elevation  
1/16'' = 1'

One specific design happens in the interior courtyard. 
There is only one layer facade in the courtyard. The 
reasons are that the DSF system could not reduce the 
energy consumption very much in the courtyard and one 
layer facade can make the interior courtyard larger for the 
bamboo to grow and become the beautifully landscaped 
view.
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Site Entrance & Ambulance Entrance Landscaped Garden & Building with Landscape
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Entrance Lobby

Sunlight enters from above, which 
makes the space lighter and 
welcoming for the users. A green 
wall behind the reception desk 
becomes an interior landscaped 
view for people. The lighting 
system follows the sky window 
shape as a rectangular frame 
hanging from the roof. The floor 
is painted with green to invoke 
the feeling of grass. Wood panels 
are decorated on two entrance 
points for improving the space 
feeling as well as the natural 
concept.
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Courtyard Egress Stairs

The courtyard is a very important landscape of the 
hospital. Due to the size of the courtyard, we choose 
plant bamboo in the courtyard. The bamboo not only is

The egress stairs of the building together with double-
skin facade provide more interesting feeling of the 
elevation. At the same time, the interior space of the

good landscape but also protects the privacy of the rooms 
on both sides. People cannot enter into the courtyard and 
there is only one door for staff to maintain. 

egress stairs reflects the unique feeling brought by the 
double skin and translucent glass.
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Emergency Room  
3/32'' = 1'

The interior design of medical rooms 
focuses on family-centered care. The 
emergency room has the necessary 
furniture, including a power wall, patient 
bed, shelf, and washing sink. Based on 
the GED guidelines, the emergency 
room used more homelike furniture to 
layout the room, with wood material 
and warm color.

Inpatient Room  
3/32'' = 1'

Every inpatient room is a single 
room with three zones: nursing 
zone, patient zone, and family 
zone. The family zone represents 
the family-centered concept. The 
patient zone supply the patient 
with a shelf and television. Wood 
material and warm color are used 
to give patients a homelike feeling.

47 48



Operating Room
3/32'' = 1'

Exam Room
3/32'' = 1'

The different colors on the ground 
distinguish the zones of the operating 
room. Sterile zone and anaesthesia 
zone are in the middle and circulation 
zone is around the middle part. Air 
curtain is hanging on the roof. The return 
grille is in the corner for extracting the 
air. The lighting system equiped on the 
ceiling. The installation of wide high 
window becomes the patient-centered 
design of the operating room.

The floor of the building is green 
as a symbol of grass and nature. 
The doors of the exam rooms were 
staggered each other to ensure the 
privacy of patients in each room. 
The funiture in the room is wood-
based, reflecting the patients 
centered concepts.
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Wall Detail Study Model 
Based on the consideration of the sustainable 
design by double-skin facade and translucent 
glass panels, I made the physical model to 
study the wall details of the building.
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Wall Section 
Details 1/2’’ = 1’

1’’ Fiber Cement Panel
1/2’’ Waterproof

3 1/2’’ Thermal Insulation
4’’ Drywall Insulation

Drywall Steel Strcuture

3/4’’ Wood Strip Flooring
1/2’’ Waterproof

3’’ Insulation
6’’ Concrete Slab

Vapor Retarder
Concrete Slab Protection

10’’ X 18’’ Concrete 
Foundation Wall

Piers on the back

Coping for Water Drainage
Thermal Insulation

1/2'' Waterproof
1/4'' EPDM Mambrane

Translucent Glass Panel
Steel Structure for Hanging Glass

Steel Connection with Wall
Metal Hook Unit

3/4’’ Gypsum Board
3/4’’ Wood Strip Flooring

Wall Base Protection

3’’ LW Concrete on 2’’ Metal Deck
2’ Depth Trussing Beam
3 1/2’’ Drywall Insulation

2’ Depth I Girder
2’ x 2’ Suspend Acoustic Ceiling

The hospital is classified as 
Group I-2 and construction type 
I-A. The Wall section shows steel 
structure details and the tectonic 
design of the double-skin façade. 
One specific design is the parapet 
on the roof. There is a double 
parapets system on the roof to 
drain the rainwater. A small gap 
between the two parapets vents 
the airflow from the DSF cavity. 
Another important element is the 
green roof. 

Section 
Perspective 
1/4’’ = 1’
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The big concepts of the hospital 
are Quiet & Warm, Light, and 
Nature. The double skin façade 
creates a quiet & warm feeling by 
using the translucent glass panel. 
The public space concentrates 
on the light. The sky window and 
the green wall in the entrance 
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