


<Disclaimer>

This document is based on "ASHRAE 

Position Document on Infectious Aerosols" 

and "REHVA COVID-19 guidance 

document, April 3, 2020“

LG excludes any liability for any direct,

indirect, incidental damages or any other 

damages that would result from, or be 

connected with the use of the information 

presented in this document.



Airflow Pattern

Coughing, Sneezing, Shouting, Breathing and Talking

- Large Droplet 100㎛  Dry out   10 ㎛ and below  small aerosol can move by airflow

Air flow pattern and ventilation are very important factors to avoid infection by small airborne 

particles

[Comparative settling times by particle diameter in still air] [Theoretical aerobiology of transmission of droplets and small 

airborne particles produced by an infected patient]

[Source : ASHRAE.org]

under 0.5 μm 0.5 μm 1 μm 3 μm 10 μm

over 41 hours 41 hours 12 hours 1.5 hours 8.2 minutes



General Guidance

Personalized ventilation system
Provides local exhaust of infection source

100% Fresh Air / Avoid Recirculation
Provides highly filtered outdoor air to occupants

Ventilation

Highly efficient particle filtration in Centralized HVAC system
Provides local exhaust of infection source

Single-Space Particle filtration units(Ceiling Mount or Portable)
Can be highly effective in reducing/lowering concentrations of infectious aerosols in single space

Air Purification

& Filtration

UVGI(Ultraviolet Germicidal Irradiation)
Can kill or inactivate microorganisms

US CDC has approved UVGI as an adjunct to filtration for reduction of tuberculous risk

Sterilization

Relative Humidity between 40% and 60%
Mousavi(2019) reports that microorganism unfavorably survive in RH 40 to 60%

Taylor and Tasi(2018) showed that RH below 40% increase infections

Temperature

& Humidity

100% Fresh Air AHU

Fresh Air

Exhaust Air

HEPA Filter Application

Personalized ventilation



For General Occupants

Keep systems running longer hours(24/7 if possible)
Start HVAC system running 2hrs before building usage time

Maintain system running 2hrs after building usage time(REHVA)

System

Running

Temperature

& Humidity

Increase outdoor air ventilation
Disable demand-controlled ventilation 

Open outdoor air dampers to 100%

Individual energy recovery ventilation systems
Prevent potentially contaminated exhaust air leak back in to outdoor air supply(REHVA : 5% below)

Relative Humidity between 40% and 60%

Improve Central air and other HVAC filtration to

MERV-13(ASHRAE 2017b) or highest level achievable

Add portable air cleaners with HEPA or high-MERV

filters(AHAM 2015)

Ventilation

Air 

Purification

& Filtration

Particular

Medium Filter

(MERV 13)
Air Purifier

with HEPA Filter

Reduce infection

Bypass

Normal

Heat Recovery

*AHAM : Association of Home Appliance Manufacturers(US)

http://www.cambridgefilter.co.kr/bbs/board.php?bo_table=p03&wr_id=9
http://www.cambridgefilter.co.kr/bbs/board.php?bo_table=p03&wr_id=9


For Patients

Maintain Negative pressure for 

ICU(Intensive Care Units)/Infectious patients rooms

Pressure

Control

Sterilization

100% Fresh Air / Avoid Recirculation

100% exhaust of patient rooms(toilet, bed)

Increase outdoor air change rate from 2 to 6 times

Use UVGI(Ultraviolet Germicidal Irradiation)

HEPA-grade filtration for local recirculation air

Ventilation

Air 

Purification

& Filtration

100% Fresh Air AHU

HEPA Filter

Indoor Unit with HEPA filter

Particular

Health care facilities are divided into 

the following categories*:

• Hospital facilities

• Outpatient health care facilities

• Residential health care and support 

facilities

* Reference : 2019 ASHRAE Handbook - HVAC Applications, Chapter 9 Health Care Facilities



,

• Infectious agent & pollutant 

will be disseminated to other 

zones by recirculation in AHU 

and common duct

• Not Recommendable

RA 100

EA 30

OA 30 SA 100

RA 100

EA 100

OA 100 SA 100

Recirculation type AHU system

100% fresh air AHU system

B.D.D.

Infection

Infection

RA 70% recirculationAHU

AHU

Conventional

• Infectious agent & pollutant will 

not be disseminated to other 

zone due to separate duct

• Full duct type AHU will consume 

excessive energy for cooling 

and heating due to large air 

volume

• Not Recommendable



Individual ventilation & DOAS system is useful for preventing spread of infection to other spaces and saving energy.

DOAS AHU

RA 30

EA 30

SA 30

Individual ventilation +

Indoor unit system

DOAS AHU +

Indoor unit system

B.D.D.

ERV

IDU

IDU

OA 10 EA 10OA 10 EA 10OA 10 EA 10

VRF

Proposal

Infection

Infection

• No Infectious agent & pollutant transfer to other zones by 

individual energy recovery ventilation and individual cooling

• Indoor unit can match internal & partial cooling load from OA

• ERV and IDU can have air purification function

- Electrostatic/ Medium/HEPA filter applicable

• Recommendable

• No Infectious agent & pollutant

transfer to other zones due to    

DOAS AHU and individual cooling

• Only required ventilation and heat 

load by OA will be managed by DOAS

• IDU with Air purification manage 

individual cooling and air purification

• Reasonable Energy Consumption

• Recommendable

VRF

OA 30

VRF





System 

Running
Ventilation

Air Purification

& Filtration

Temperature

& Humidity

Restaurant

Lobby

Office zone

The proposed system according to the purpose of each space is like below.

Multi V

4Way CST

with Air purification kit

ERV with

Medium filter

Multi Fan AHU(DX)

with Medium filter

Multi V

Ceiling Concealed Duct

with Medium filter

4Way CST

with Air purification kit

ERV with

Medium filter

Ceiling Concealed Duct

with Medium filter

FAU

ACP 5

• AHU with customized function (100% OA/sterilization)

• High static air pressure for high ceiling

• Comfort air conditioning with dual sensing control

• Ventilation considering number of people

- OA 100% intake and minimize RA recirculation

- Air purification

- CO2 density is also be checked

• Individual(or zone) temperature control

- Load of the equipment(TV, projector)

- IDU with high grade filter to purifying air

- Maintaining comfortable humidity by Dual sensing

(temp. + humidity)

• Keep systems running longer hours

• Negative pressure for prevent odor spread

• Air purification to provide a hygienic space

• Additional exhaust fan for kitchen.



Medium filter

• Helps reduce particle and virus

• Slot type filter : change filter by sliding

Maintaining comfortable humidity

Medium filter(over MERV 13)

Humidity

sensor

Temperature 

sensor

Multi V

OA

100%

Multi Fan AHU

EA

100%

CCD

Medium filter

• Helps reduce particle and virus

Heat Recovery with Plate HEX

Direct Fan(LG 3D Plug Fan)

Medium filter(over MERV 13)

• No contamination by belt abrasion

• Stable fan operation with redundancy

• No contamination by air leakage

• Energy saving by heat recovery

* Medium filter can be

supplied by 3rd party

Neutral

Pressure

Cooling / Heating

& Filtration(Medium)



Multi V

Cooling / Heating

& Air Purification

Smart Indicator

PM1.0 Sensor

Good
Moderate
Unhealthy
Poor

4 Phase Air Purification

Pre Filter

PM 1.0 filter

Deodorization Filter

• Captures fine dust

• Dust Electrification

• Captures micro fine dust

• Deodorizes

Medium filter

(over MERV 13)

Pre filter

Heat Recovery & Bypass Ventilation

Medium Filter

* Medium filter is optional.

Reduce infection

Bypass

Normal

Heat Recovery

Central Control Solution

• Auto schedule system running  - flexible operation

• Interlocking 3rd party devices

Energy

Management

Operation

Trending Report

Schedule

function

ERV

OA 100%

4Way CST

(Air Purification)

Neutral

Pressure

7 9 18 20

Extend ventilation

running time

(for Individual zone)

Time



Smart Indicator

PM1.0 Sensor

Good
Moderate
Unhealthy
Poor

4 Phase Air Purification

Pre Filter

PM 1.0 filter

Deodorization Filter

• Captures fine dust

• Dust Electrification

• Captures micro fine dust

• Deodorizes

Hood

Exhaust

Restaurant

FAU

Multi V

OA 100%

Cooling / Heating

& Filtration(Medium)

Negative

Pressure

Neutral

Pressure

Kitchen

OA 100%

Cooling / Heating

& Air Purification

ERV

Medium filter

• Helps reduce particle and virus

• Slot type filter : change filter by sliding

Medium filter(over MERV 13)

Negative

Room pressure

-

Kitchen Hood

Pressure control

• Eliminates cooking odor

• Prevents spread of cooking odor

Medium filter

(over MERV 13)
Pre filter

Heat Recovery & Bypass Ventilation

Medium Filter

* Medium filter is optional.

Reduce infection

Bypass

Normal

Heat Recovery

-

CCD 4Way

CST

* Medium filter can be supplied by 3rd party

(for Individual zone)



Lobby

/ Reception

Office

/ Meeting room

Cafeteria, 

Restaurant

Room type

Multi V

4Way CST

with Air purification kit

ERV with

Medium filter

Multi Fan AHU(DX)

with Medium filter
Multi V

FAU

Kitchen Hood

CCD with

Medium filter

Multi V

CCD with Medium filter

Recommended system Air Purification & FiltrationHumidity Ventilation
System

running

Cooling

& Heating

Medium filter

Medium filter

Medium filter

Medium filter

Medium filter
Air Purification kit

(Electro static)

Maintain

Comfortable

humidity

Multi V

CCD

Multi V

CCD

Multi V

CST

ACP

(Central Controller)

ACP

(Central Controller)

ACP

(Central Controller)

4Way CST with

Air purification kit

ERV with

Medium filter

Maintain

Comfortable

humidity

Maintain

Comfortable

humidity

Air Purification kit

(Electro static)

Kitchen Restaurant





Inpatient room

/ Inspecting room
Intensive

care unit

Isolation

room

Lobby

/ Reception

/ Waiting room

Operation

room

Main entrance

Inverter Scroll

Chiller

Multi Fan AHU(Water)

with HEPA filter & UVGI

Multi Fan AHU(DX)

with HEPA filter & UVGI

Multi V

Multi V

4Way CST

with Air purification kit

ERV with

Medium filter

Multi Fan AHU(DX)

with Medium filter & UVGI

Multi V

Multi V

Ceiling Concealed Duct

with Medium filter
FAU

Neutral

Pressure

Negative

Pressure
Positive

Pressure

Positive

Pressure

Positive

Pressure

Exhaust Fan

The proposed system according to the purpose of each space is like below.

Pressure

Control
Ventilation

Air Purification

& Filtration
Sterilization

Ceiling Concealed Duct

with Medium filter



Medium filter & UVGI

• Helps reduce particle and virus

Heat Recovery with Plate HEX

Direct Fan(LG 3D Plug Fan)

Medium filter

• No contamination by belt abrasion

• Stable fan operation with redundancy

• No contamination by air leakage

• Energy saving by heat recovery

Medium filter

• Helps reduce particle and virus

• Slot type filter : change filter by sliding

Maintaining comfortable humidity

Medium filter

Humidity

sensor

Temperature 

sensor

* Medium filter can be

supplied by 3rd party

Multi V

OA

100%

Multi Fan AHU

EA

100%

CCD

Neutral

Pressure

Cooling / Heating

& Filtration(Medium)



ERV

Multi V

OA 100%

Medium filterPre filter Smart Indicator

PM1.0 Sensor

Good
Moderate
Unhealthy
Poor

Heat Recovery & Bypass Ventilation
4 Phase Air Purification

Pre Filter

PM 1.0 filter

Deodorization Filter

• Captures fine dust

• Dust Electrification

• Captures micro fine dust

• Deodorizes

Easy Maintenance

• Pre filter : wash when polluted

• PM 1.0 filter : wash every 6 Month

• Deodorization filter : dry in sunlight

every 6 Month

Medium FilterPositive pressure

Higher ESP(RPM) Setting

Lower ESP(RPM) Setting

+

Positive Room pressure * Medium filter is optional. * Air Purification kit is optional.

Reduce infection

Bypass

Normal

Heat Recovery

Positive

Pressure

Cooling / Heating

& Air Purification +

(for Individual zone) 4Way CST

(Air Purification)



FAU

Medium filter

• Helps reduce particle and virus

• Slot type filter : change filter by sliding

Maintaining comfortable humidity

Negative

Room pressure

Multi V

OA 

Exhaust Fan (HEPA filter box) 

Negative

Pressure

Cooling / Heating

& Filtration(Medium)

Medium filter

-

Prevent infection

Pressure control

Pre cooling & Pre Heating

Outdoor

35 ℃ / 54%

Supply Air

17 ℃ / 83%

• Helps maintain indoor comfort

• Separated OA, EA path

• No cross contamination

Humidity

sensor

Temperature 

sensor

-

CCD

* Medium filter can be

supplied by 3rd party

(for Individual zone)

-2.5 Pa ↓

(CDC recommendation)



HEPA filter & UVGI

• Helps reduce particle and virus

UVGI(Ultraviolet Germicidal Irradiation)

Heat Recovery with Plate HEX

Direct Fan(LG 3D Plug Fan)
HEPA filter(over MERV 17)

• Inverter Driver

: High efficiency, precise control

• No contamination by belt abrasion

• Stable fan operation with multi plug fan

• No contamination by air leakage

• 100% Fresh Air AHU with plate HEX

• Energy saving by heat recovery

Multi V

OA

100%

Multi Fan AHU

EA

90%

Positive

Pressure

Cooling / Heating

& Filtration(HEPA) +



Inverter Scroll Chiller

Back up Operation

• Continuous operation during malfunction

Unit

Back-up

Compressor

Back-up

OFFStable cooling supply

Buffer tank

(Water heat storage tank)

OFF

Operation

room

• Constant supply water temperature

HEPA filter & UVGI

• Helps reduce particle and virus

UVGI(Ultraviolet Germicidal Irradiation)

Heat Recovery with Plate HEX

Direct Fan(LG 3D Plug Fan)

HEPA filter(over MERV 17)

• No contamination by belt abrasion

• Stable fan operation with redundancy

• No contamination by air leakage

• Energy saving by heat recovery

OA

100%

Multi Fan AHU

EA

90%

Positive

Pressure

Cooling / Heating

& Filtration(HEPA) +



Lobby

/ Reception

/ Waiting room

Inpatient room

/ Inspecting room

Isolation

room

Intensive

care unit

Operation

room Inverter Scroll

Chiller
Multi Fan AHU(Water)

with HEPA filter & UVGI

Multi Fan AHU(DX)

with HEPA filter & UVGI

Multi V

4Way CST

with Air purification kit

ERV with

Medium filter

Multi Fan AHU(DX)

with Medium filter
Multi V

FAU

Exhaust

Fan

Ceiling Concealed Duct

with Medium filter

Multi V

Multi V

Ceiling Concealed Duct

with Medium filter

Room type Recommended system
Pressure

Control
Air Purification & FiltrationHumidity Ventilation

System

running

Neutral

Positive

Negative

Positive

Positive

Cooling

& Heating

Medium filter

Medium filter

HEPA filter

HEPA filter

Medium filter

Medium filter

HEPA filter

HEPA filter

Medium filter

Sterilization

UVGI

UVGI

Air Purification kit

(Electro static)

Maintaining

Comfortable

Humidity

Maintaining

Comfortable

Humidity

Humidifier

Humidifier

Maintaining

Comfortable

Humidity

Multi V

CCD

Multi V

CCD

Multi V

AHU

Multi V

AHU

Multi V

CST

ACP

(Central Controller)

ACP

(Central Controller)

ACP

(Central Controller)

ACP

(Central Controller)

ACP

(Central Controller)



• According to ASHRAE and REHVA Guideline for HVAC system to avoid infection,

Ventilation, Air Purification(Filtration), Sterilization and Temperature/Humidity control are major factors

• For Non-Healthcare Building

- More operation hours before and after working hour will be helpful to reduce infection and 

HVAC system central controller can support it

- Individual ventilator(ERV) with Medium Filter can provide not only 100% fresh air, but also dust removal

- 4Way cassette indoor unit with air purification kit will be helpful to reduce particle in the working space

- VRF system with humidity sensor and control algorithm can help maintain the humidity level 

between 40~60% 

• For Healthcare Building

- Ventilation requires 100% Fresh Air Solution like Dedicated Outdoor Air System

Also individual ventilation unit like energy recovery ventilator with medium filter is recommended

- Air Purification and Filtration will need HEPA grade AHU filter and stand alone Air Purifier

- UVGI will serve as a solution of Sterilization in AHU and Ducting.

• LG Electronics Air Solution will help customers to design and operate healthy and safe HVAC system.



Innovation for a Better Life











Test condition

• Test air flow rate

: 0.278 m³/s

• Test air temperature

: 23 - 24 °C

• Test air relative humidity

: 44 ~ 49%

• Test aerosol

: DEHS and KCl

* Efficiency can be differed by environmental condition.
* Source : Camfil Power Systems, www.camfil.com/ps

 Filter grade : same with MERV 14, F8

 How to install the filter

 Leakage amount in energy recovery mode is below 5 %



CAC certification

The Korea Air Cleaning 

Association strictly tests the 

air purification function of air 

conditioner products and 

provides certification to the 

product which gives 

credibility to consumers.

* Korean Air Cleaning Association Certification Standards (Jun, 2019)

** Clean Area is based on CAC standards(Korea).

CADR : 19.6 m3/min

692.2 ft3/min

Clean Area** : 150.9 ㎡

CADR

(Clean Air Delivery Rate)

CADR is a universal figure of 

merit that is cubic feet per 

minute (CFM) of air that has 

had all the particles of a 

given size distribution 

removed.

Test Condition

- Test date : March, 2020

- Test place : LG electronics Inc.

- Test model : TNW1450A9SR 

(4-way Cassette, Max Air flow rate :32 CMM)

- Test Specification : SPS-KACA-002-132

Test chamber size : 4m * 3m * 2.5m

Test dust : Potassium chloride (50nm & 100nm)

Initial particle concentration 

50nm : 100,000ea/cm3

100nm  : 120,000ea/cm3



 Te1) is controlled by Single sensing (Temperature only)

 Room become too dry

 Waste Energy to eliminate latent heat 

 Te1) is controlled by Dual sensing (Temperature and Humidity)

 Comfortable environment by making the room less dry

 Energy consumption is reduced. 

1) Te : Evaporating Temperature

Cold wind

1) Te : Evaporating Temperature

Mild cold wind

Te1) Te1) + α


