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Current Situation in Indonesia

Deaths

3,194,73

3

2,549,69

2

84,766

Coronavirus Cases

Recovered Last updated: July 26, 2021, 14:45 GMT

Satuan Tugas Penanganan COVID-19 Indonesia, 2021 



Confirmation cases based on age

Indonesia to Reopen Schools with Extra Cautions (Jakarta Globe, June 07, 2021)







Problems in 
Indonesia

• Possitivity rate: high

• Health facilitiy & capacity: not enough

• Virus mutation

• Habit of Indonesian people

• Inadequate building in Indonesia makes 
disease transmission to occur easily 







Transmisi patogen melalui udara (airborne)

Bangunan Vertikal Tertutup
Tanpa Ventilasi & HVAC 

kurang baik

• Tuberculosis, measles, chickenpox
(Department of Health, 2015;Tellier et al., 2019).

• Respiratory viruses
(Boothetal.,2013;Kimetal.,2016;Kulkarnietal.,2016;Lietal.,2007;Te
llieretal.,2019)

• SARS-CoV

• MERS-CoV (Middle East Respiratory Syndrome
coronavirus),

• Respiratory Syncytial Virus

• Influenza
Risiko Penularan
Dari Pasien ke Petugas
Dari Pasien ke Pasien

Dari Petugas ke Pasien atau antar
petugas



Transmision of  Covid-19



Biohazard



Consist of 5 elements:

Elimination: eliminate the hazard

Substitution: change the hazard with
something less harm

Engineering Control: to isolate the hazard from
people

Administrative Control: change behaviour so
the hazard can not harm the people

Personal Protective Equipment (PPE/ APD): an
equipment that protect people from hazard

Due to Covid-19 is a biohazard, so we can not
implement elimination and substitution element

Hirarki Kontrol dalam PPI Covid-19



Engineering Control:

Air & room engineering



Guideline that can be used



Engineering Control: Rekayasa Tata Ruang & Udara

Room 
engineering 

oPrinciple:

o Physical distancing

o Work flow: from clean to dirty

o room design:

o Hospital/ school/ office building/ public facilities

o Hospital: waiting room, admission, emergency room,

policlininc, surgery room, ICU, isolation room, laboratory,

kitchen, laundry, sterilization unit, mortuary

o Public: Work space, waiting room, class room, bath

room, cafetaria,



P

: HCW

: Patient

Comfort 

Safety

• Dispose
• Dispense
• Disinfect 

• Dispose
• Dispense
• Disinfect 

• Dispose
• Dispense
• Disinfect 

Principle of Air Circulation in Covid-19 

Slide diambil atas kebaikan Fredi Frima Sati, IPS RSP

Wind direction



Engineering Control: Rekayasa Tata Udara

The principle of 
air engineering 
in health 
facilities

1. Ventilation Type that used

2. Air Dilution supply of fresh air that enters in the room within 1

hour = Air Change perHour (ACH -> 12X)

3. Air Flow → direct the air from the HCW to the patient, from

clean to dirty

4. Pressure difference between rooms (negative Vs positive)

5. Air filtration

6. Air Disinfection→ with UVGI or UV direct from the sunlight



Prinsip Isolasi dalam Tata Udara di Faskes

1.
ventilation type 

1. Natural Ventilation:

• Open windows or doors

• Air flow for each person: 160 l/second/person

• the air flow not always constant, can not predict,

can not be adjusted

2. Mechanical Ventilation:

• We can adjust the air flow

3. Mixed Ventilation:

• Combine between natural ventilation & mechanic

ventilation.



Prinsip Isolasi dalam Tata Udara di Faskes

2.
Air Dilution 

oDilute contaminated air with fresh 
air

oACH (Air Change perHour) 12 X =

the air in the room is clean if it has

been dchange minimal 12 times per

hour

oACH >12 X = the process of

dilution of the contaminant

concentration in the airborne

treatment room occurs faster



Prinsip Isolasi dalam Tata Udara di Faskes

3.
Airflow 
direction

oAirflow direction from positive to negative 

pressure

oAdjust the airflow from the cleanest room 

to the dirtiest room 

oGoal: Prevent Cross Contamination / 

migration of viruses to the surrounding 

space 



: aerosol area 

: Miced Area

: HCW area

: Airflow

Keterangan :

Prinsip Isolasi dalam Tata Udara di Faskes

3.
Airflow 
direction

Komite PPI & IPS RSUP Persahabatan



(-)(-)(-)

(-)(-)(-)

(0)

(0)

3. Airflow in Patient Room

Komite PPI & IPS RSUP Persahabatan



3. Arah Aliran Udara di Kamar Pasien

(-)(-)
(-)(-)

(+)(+)

Komite PPI & IPS RSUP Persahabatan



3. Arah Aliran Udara di Kamar Operasi

Komite PPI & IPS RSUP Persahabatan



Prinsip Isolasi dalam Tata Udara di Faskes

4.
Isolation 
Pressure Room

1. Negative Pressure
• Airborne Isolation Room

• Mirobiolgy lab

• Pharmacyst lab 

• Autopsy Room

2. Positive Pressure
• Clean room 

• Operating theatre, immonocompromised isolation 
room

Komite PPI & IPS RSUP Persahabatan



Prinsip Isolasi dalam Tata Udara di Faskes

Negative 
Pressure 
Isolation Room

• Perbedaan tek.-10 s/d -15 Pascal dan minimal -2,5
Pascal

• Air exchange: outlet minimal >10% from inlet with
ACH ≥ 12times

• Airflow from clean to dirty

• Non recirculation System with 100% fresh Air

• Circulation system can be applied with Hepa Filter
Efficiency 99,75% for 0,3 um particles

• Temperature room: 21 – 24 0C

• Humidity 50 ± 10%

• Dirty Air Exhaust:
• 3 meters high from the surface of the tallest building

• There is no activity of people within a 10 meter radius

• in an infectious zone environment (limited access)

Komite PPI & IPS RSUP Persahabatan



Prinsip Isolasi dalam Tata Udara di Faskes

5.
Air Filtration

oGOAL:  to reduce the transmission 

of infectious pathogens from one 

area to another 

oThe components of the filtration 

apparatus consist of: 
o Fibrous or porous material to remove solid 

particles such as dust, pollen, mold and 

bacteria from the air. 

o Adsorbents or catalysts such as charcoal 

(carbon) can also remove odors and gaseous 

pollutants (volatile organic compounds or 
ozone)

Komite PPI & IPS RSUP Persahabatan



Prinsip Isolasi dalam Tata Udara di Faskes

5.
Air Filtration

o HEPA = High Efficiency Particulate Air

oMechanical air filter that can filter 

99.97% of dust, pollen, mold, 

bacteria and other particles 

measuring 0.3 microns (μm).  

oCan be installed in building air 

conditioning systems or portable 



Prinsip Isolasi dalam Tata Udara di Faskes

6.
Air Disinfection 
with UV (UVGI)

o Ultra Violet Germicidal Irradiation

o Goal: kill the virus in the air in a room 

o UV rays are directed horizontally to create a 
disinfection zone 

o Airflow is directed into the UV disinfection zone 

o Very effective with 2-6 ACH Installation location 
for UVGI fixtures: above the habitable zone at a 
height of 2.1 meters (7 feet) or more 

o Adjust lamp for even illumination, Average 30 –
50 W/cm2

o Lamp power for floor zone: 18.7 W/m2 Lamp 
power for upper zone: 6 W/cm3 

o Be careful about safety/health problems that can 
be caused by UV lamps in inhabited rooms.



Prinsip Isolasi dalam Tata Udara di Faskes

6.
Disinfeksi
Udara (UVGI)

Precautions in the Use of UVGI:

• UV can degrade organic materials such as:

• Electrical insulation.

• Elastromers and sealants

• Media Filters

• Gaskets and pipe insulation

• The lamp life is determined by the manufacturer (6000-10,000 
operating hours)

• UV lamps contain mercury (Hg) which is dangerous waste

• Use appropriate inspection ports and/or protective equipment

• Radiometer measurements to ensure acceptable and correct 
output levels.

• Beware of direct UV exposure:

• Photokeratitis

• Conjunctivitis

• Erythema (skin irritation)

Diambil dari slide Ir. Rana Yusuf Nasir, Rekomendasi ASHRAE Indonesia Chapter: Sistem Tata Udara Untuk Menekan Penyebaran
Virus Covid-19
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Kondisi bangunan Faskes saat
ini harus sangat

mempertimbangkan tata 
udara.

Hirarki Kontrol sangat penting 
dikerjakan dalam menghadapi 

wabah Covid-19.

Pelajari banyak guideline & 
pertimbangkan modalitas
serta kearifan lokal dalam

melakukan rekayasa/ 
remodelling ruangan maupun

tata udara

Dalam pandemi, keamanan 
Nakes yang diutamakan

Validasi tata udara penting
dilakukan untuk memastikan hasil

keluaran dari rekayasa sesuai
standar & keamanan saat

digunakan
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