
INFLATABLE 
 ISOLATION 
 FACILITY

by
SIDDHANT SHAH

PACKAGING 
Packed like a small bag with 
a strap, the Isolation Facility 
can be easily transported to 

di�cult to reach locations 
for deployment.(pg-10)

INFLATION 
VALVE 

In�ated through a valve, 
which is located at the back of 

the Isolation Facility.
A single air blower  can be 

used for multiple tent 
deployments. 

VENT 
Exhaust air-vent equipped with 

an interchangeable �ltration 
fabric to �lter COVID-19.

Filter fabric can be customized 
as per order requirments.(pg-6) 

(also removable if not 
required)

TIPS:  For best results make a mock up 
of the isolation facility with your 
chosen tarpaulin material to test build 
quality before mass production.

Designed to accommodate a 
single bed with two doctors 
and the appropriate medical 
equipment to treat COVID-19.
(pg-3)

Deployment requires no more 
than one person equipped 
with a mechanical or 
non-mechanical air blower. 

Its versatility allows it to be 
deployed in di�erent environ-
ments such as private homes, 
hospitals and outdoor spaces. 
(pg-11)

A material such as UV stable 
transparent waterproof 
tarpaulin is used so as to 
withstand harsh outdoor 
environments. (pg-6)

Comes with multiple optional 
attachments to further extend 
deployment versatility.(pg-5)

To keep a relatively low 
material cost per module the 
project is designed to use 
readily available materials 
ubiquitous  to the construction 
industry.
(tarpaulin,PVC pipes,duct tape) 
(pg-6)

Special consideration is placed 
on the manufacturing process 
of the �nal product  wherein a 
minimum of one to two people 
are needed. The tools for 
manufacturing are equally 
ubiquitous and readily 
available at homes, allowing for 
a DIY approach. The process 
can also be adapted for 
wholesale manufacturing.
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INFLATION 
STRATEGY 

Shows air�ow through the isolation 
facility during in�ation.

PLAN FRONT

ELEVATION

LEFT BACK RIGHT

SEALING 
INFLATION 

VALVE 
After in�ation the valve can 

either be tied with rope 
(Fig 1), heat sealed  with an 

iron (Fig 2) or rolled up 
with a heavy object placed 

over it(Fig 3).
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TIPS: In case of air-leaks please seal 
with duct tape appropriately.
May need air re�ll on a 15-20 day basis. 
(This is an estimate and may vary 
based on build quality)
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ERGONOMICS
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VENTILATION
 One of the core causes of the spreading of COVID-19 is inappropriate 
ventilation wherein lighter particulates of COVID-19 remain in stagnant air.     
To prevent this the Isolation Facility is designed to promote a natural air ventilation 
system by creating a negative pressure room through natural processes. The facility 
can be designed in two di�erent variants depending on the deployment environ-
ment (pg-11). Each exhaust vent can be equipped with a �ltration fabric so as to 
reduce contaminants released into the air.

EXHAUST 
VENT 

Hot air out through  vent 
creating a negative 

pressure room.  

TYPE A 
This ventilation arrange-

ment can be used to 
promote natural 

ventilation wherein hot air 
rises and escapes through 

the overhead vent.

TYPE B
This ventilation arrange-

ment bene�ts from having 
the air vent on the side of 
the structure, allowing for 

deployment in outdoor 
environment where there 

is heavy rain.  

AIR-INTAKE
Fresh Air in through �ap so 
as to promote a natural air 
circulation system.
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TIPS: For illustrative purposes most 
vents are shown in Type A arrange-
ment. 

The �nal product should be designed 
in accordance to environmental 
conditions of the deployment zone.

 If an air �lter fabric is added to the  
exhaust vent, mechanical ventilation is 
recommended to get the appropriate 
air �ow through the Isolation Facility.   
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1 https://www.cibsejournal.com/technical/preventing-covid-19-spreading-in-buildings/
(Accessed June 2019)



ATTACHMENTS
 These attachments can be slotted into the base Isolation Facility to 
greatly extend its usability and deployment versatility.   

MECHANICAL 
AIR-VENT

Slots into the isolation 
facility’s ventilation system 

to create a mechanical 
exhaust.

 Battery powered 
computer fan(1) attached 

to a 4” PVC tail pipe(2) .

Fan: 120 x 120 x 38mm
4 pin 12v DC

1550RPM to 5500RPM
253 CFM

ROPE 
Provides additional 
stability in outdoor 

environments with high 
wind speeds. 

2.6m required to tie down 
each side of facility.

Material: 4mm HDPE Nylon 
Utility Clothesline Rope (1)

FLEXIBLE 
DUCT HOSE 

Connects to existing 
building ventilation system 

through a �exible hose.

 Attaches to the Isolation 
Facility vent with duct tape 

or a hose clamp.

Material: PVC ,PU or 
Aluminium

TARPAULIN 
DUCT HOSE 

Connects to existing 
ventilation of homes and 

other facilities. 

 Attaches to Isolation 
Facility vent with duct tape 

or a hose clamp.

This DIY duct can be made 
from extra tarpaulin which 

is left over from the 
manufacturing process and 
can be provided separately 

on request. 

Made by fusing two long 
strips of tarpaulin on either 
side with a hot iron, while 
leaving a cavity for air�ow 

in the center (1).
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DISCLAIMER: All prices are estimates(as 
of June 2020) and are subject to local 
supplier rates. Currency : INR 
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Computer Fan Qty1 Rs200 

4” Tail Pie Qty.1 Rs50 - R
s1

00

Fan+Pipe Rs 300

120 micron LDPE Tarpaulin
Standerd 3m height, Lenght to

 o
rd

er

Rs 95 - 135/kg

4mm x 15m pack of 3

High Strenght Cloth
es

lin
e 

Ro
pe

Rs 230 - 350

4” PVC FLEXIBLE  DUCT HO
SE 

4” PVC FLEIABLE DUCT H
O

SE
 

Rs 70-150/Meter

For material prices IndiaMart.com, Amazon.in and calls to local suppliers were made. 



CONSTRUCTION 
MATERIALS 

 The lists above show the cost of 
materials per module and the cost of the 

tools needed for the construction 
process. 

TRANSPARENT TARPAULIN ROLL
LDPE  LLDPE or PVC Tarpaulin                                      (PVC = Rs95-300/KG)
Clear/white waterproof and UV stable
120 >  400 microns thick (dependent on availability and testing)
Qty.1   W = 2.9m    L = 19.2 m 

MOSQUITO NET
White nylon mosquito net 
Allows fresh air in while keeping out �ies wasps and other small insects
Qty.1 = 250mm x 250mm square 

FILTERATION FABRIC
Synthetic Fiber HEPA Filter Media / Filter Paper (H10 to H14)
Available in a roll
Qty.1 = 230mm x 230mm square 

PERMANANT MARKER
Permanent Marker (Black)(Red)
Marks Permanently on Metal, Glass, Wood, Jute and Cardboard
Two markers, Black = Qty. 1, Red = Qty. 1
 

TEMPLATE FABRIC 
Cotton fabric (Manjarpat white), unbleached white, �ne weave, 
Qty.1     W =  2.9m    L = 7.3m   (if the appropriate size of fabric is not 
available please stitch your locally available fabric to the required size) 

TAPE MEASURE
7.5m measuring tape
Yellow Black 
Qty. 1

DRY IRON
Non-Stick soleplate 
Dry Iron 1000W 
Qty. 1

Total material cost per isolation facility  = Rs 720
Hand Air Pump = Rs300
(Labor Charges Not Included)

SCISSORS/UTILITY KNIFE
Large 210cm (8”) scissors or Heavy-duty retractable utility knife with 
interchangeable blades                                  (Utility Knife = Rs200 - 800)
Qty. 1

SAW
Hand Saw 40cm (16”), Jig Saw(400w/800w) or Circular Saw 18cm(7”)
Qty. 1                                                                        (Jig Saw = Rs2000 - 5000)

DUCT TAPE
ETI duct tape grey 48mm. Cloth or crimp backed pressure sensitive tape
Heat and water-resistant 
Qty.1 = 4 meters minimum 

ROPE
High Strength Nylon Utility Clothesline Rope 4mm x 15m 
Qty. 1  L =1.8m

VENT PIPE
PVC Pipe White/Grey, 127mm (5”)
Qty.1  D = 127mm L = 90mm

AIR BLOWER
Plastic Air Blower/Leaf Blower/Electric Air Pump (500w to 600w)
Or Hand Air Pump                              (Hand Air Pump = Rs250 -300)
Qty. 1  (Can be used for multiple deployment of Isolation Facility)
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DISCLAIMER: All materials/products mentioned stand as recommen-
dations and can be substituted for cheaper or more eco-friendly 
materials/products with equivalent strength and properties.
 All prices are estimates(as of June 2020) and are subject to local 
supplier rates. Currency : INR 

W
 = 1.5m L = As per order

W
 = 1.5m L = As per o

rd
er

Rs40 - 70/m

 Roll W = 3m onwards 
L = As per order requirm

en
t

LDPE = Rs95-135/KG

HEPA (H10 to H14) 
HEPA (H10 to H14) 

Rs 50 - 250/kg

Roll 3m x 10m
Roll 3m x 10m

Ro
le

 o
f 3

m
 x 

10m

Roll o
f 3

m
 x

 1
0mRs 300 - 600

  Ta
pe Roll 48mm X 50m

 
  Tape Roll 48mm X 50m 

Rs 300 - 500

4mm x 15m Pack of 3  
4m

m x 15m Pack of  3
  

Rs 230 - 350

L =
 3m (10’) D = 127mm(5”) 

L = 3m (10’) D = 127mm
(5

”) 

Rs 350 - 400

Pa
ck

 of 6  Pack of 6  

Pack of 6  
Pack of 6  Pack of 6  Pack

 o
f 6

  Rs 120

L =
 7.5m Black and Yello 

L = 7.5m Black and Yello
 

Rs 120 - 300

Air Blower Electric  
Air Blower Electric  

Rs 700 - 2000

Dr
y I

ron Dry Iron Dry Iron 
Dry Iron Dry Iron Dry 

Iro
n 

Rs 500 - 1200

Sc
iss

or Large Scissor Large
Scissor LargeScissor L

arg
e

 Rs 100 - 500

Hand Saw Hand Saw
Hand SawHand Saw

Rs 300 - 800

For material prices IndiaMart.com, Amazon.in and calls to local suppliers were made. 

Cost of tools needed for construction 
 = Rs 3770

Materia
ls Per M

odule 

Tools Needed For C
onstru

ctio
n  



CONSTRUCTION            (STAGE 1)
 Take the template fabric and cut it to a size of 2900mm x 7300mm (W X L).      Lay the cut 
template fabric on the �at ground evenly so there are no creases.      Draw all the blue lines as 
shown in Figure 1 (to scale) on template fabric with a black permanent marker.      Draw all the 
orange lines as shown in Figure 1 (to Scale) on template fabric with red permanent marker.                       
     Double check all dimensions with actual drawing created on template fabric. 
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CONSTRUCTION          (STAGE 2)
 The objective of this stage is to fuse two pieces of tarpaulin together with a hot 
iron. A template fabric is used to prevent the hot iron from sticking to the tarpaulin and to 
provide a guide to show which areas are to be ironed over.      Cut tarpaulin roll into two 
pieces of size 2900mm X 7300mm (W x L) (Fig1).      Lay the two pieces of tarpaulin one on 
top of the other  on a �at surface (Fig2) , evenly so there are no creases.      Position template 
fabric over tarpaulin and check that the edges are correctly aligned (Fig3).      Iron over 
hatched area with hot iron as shown in Fig4 on the template fabric.      Check if the two layers 
of tarpaulin are fused properly under the template fabric, if not go over the hatched area 
again with a hot iron.     Make cuts with a utility knife/scissor on the areas previously marked 
in red on the template fabric (shown as orange in Fig4) 

Fig 1

Fig 2

Fig 3 Fig 4
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TIPS: To fuse two pieces of tarpaulin together 
appropriately it is recommended that you �rst 
test it out. Take two small pieces of tarpaulin with 
the template fabric so as to test the temperature 
at which the iron should be set and the duration 
that it should be held in place to get a proper 
seal.  

- MAIN BODY  -
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CONSTRUCTION          (STAGE 3)
 

Fig 1 Fig 5Fig 2

Fig 3

Fig 4
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1 Duct Tape
Mosquito Net
PVC Pipe

Filtration Fabric
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TIPS: For TYPE B arrangement (pg 4) 
only the position of the vent changes.

- ROOF & VENTILATION -

PART 2
Cut the mosquito net fabric to size 
250mm x 250mm. Duct tape the 
mosquito net on the bottom side of 
the tarpaulin (On three sides only to 
create a pocket)(Fig 2)

PART 1
Take the Tarpaulin roll and cut it to size 
1800mm x 4600mm (W x L)(Fig 1).
Lay the cut tarpaulin on �at surface 
evenly so there are no creases.
Apply duct tape to tarpaulin in 
appropriate area as shown in Fig 1.
Draw all the orange lines as shown in 
Fig 1 (to Scale) directly on tarpaulin 
with a red marker. 
Cut the tarpaulin along the red lines 
(shown as orange in Fig 1).

PART 3
Cut PVC pipe to size 127mm x 
90mm (D x L)
Lift �aps of previously cut duct area 
(Fig 3) and place cut PVC pipe in 
center.
Tape PVC Pipe and tarpaulin �aps 
together (Fig 4)
Ensure that the connection 
between tarpaulin and PVC pipe is 
tight.
Add additional duct tape around 
the connection so there are no gaps 
or openings to the other side of the 
tarpaulin. (Ensure it is weather 
tight) 
Insert �ltration fabric in the pocket 
previously created (Fig 4)
Additional duct tape can be applied 
to make sure the fabric stays in 
place.

PART 4
Attach the roof to the main body by 
fusing the hatched areas together 
(Fig 5) with a hot iron. (Or duct 
tape)
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PACKAGING         
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400mm

200mm

TIPS: Final package size may vary 
depending on the tarpaulin thickness.

Create a strap from the 
rope used to tie the roll.



PACKAGING         
 

DEPLOYMENT STRATEGY     
 

11 TIPS: Make sure the isolation facility is deployed 
with a �lter if the building’s AHU is not designed 
for contaminants

Deployment in hospital general wards wherein the vent 
directly feeds into the existing building air handling unit 
or deployment in any other public spaces with pre-exist-
ing ventilation systems. 

Home or private space deployment wherein the vent can 
be connected to an existing bathroom or room exhaust 
fan. (Home, O�ces etc.)

Large-scale deployment in indoor spaces such as covered stadiums, car parks, public halls etc. 

Outdoor deployment around densely populated areas such as 
city slums, building complexes or any other outdoor facilities 
such as parks, open stadiums, forested areas etc.   



DESIGN 
          PROCESS         
 Zorbing, a sport in which one is 
secured inside an in�ated transparent plastic 
ball and rolled downhill, inspired the design of 
the In�atable Isolation Facility. This idea along 
with the innovativeness of a DIY culture drove 
the process of designing the early prototypes 
of this facility with readily available materials 
that could be found at home.

 

GLOSSARY OF TERMS :

Tarpaulin - Heavy waterproof cloth used as a 
covering. It is locally (in India) used to describe a 
number of plastic based sheathing materials.

Manjarpat - A term commonly used to describe 
unbleached  cotton fabric used to line bags, sofas 
etc. The term originates from Maharashtra, India 

DIY - Do It Yourself, Referred to custom home builds  

AHU - Air Handling Unit, such as air conditioners, 
mixed air ventilation systems etc.
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Di�erent in�ation strategies prototyped in the early 
stages of the design process.  (Arrows indicate air�ow)

INFLATION TEST 1 using newspaper as a 
template fabric to help fuse two pieces 
of plastic together with an iron. 

INFLATION SIMULATION with a 3D  
computer model

 1: 5 SCALE PROTOTYPE PHYSICAL MODEL of the In�atable Isolation Facility .

by
SIDDHANT SHAH
svshah12@gmail.com

Architect & Interior 
Designer

D’source Corona Design Challenge 2020

In�atable Isolation Facility designed

for


