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Indochine Engineering

Leading multi-discipline engineering consultancy (MEP/C&S) in South East Asia

Recognized provider of ‘good engineering’ services to ‘good teams’ achieving great projects.

Strong team of multi-discipline engineers with a reputation for high quality & sustainable assets.

We wish to be involved with great teams on great projects for good clients, who recognise value in high 

quality assets. 

We wish to be involved with buildings that work well.

So what are the Key Performance Indicators to identify that …



Air Quality

• Overview AQI

Source: http://aqicn.org/city/vietnam/ho-chi-minh-city/us-consulate/

http://aqicn.org/city/vietnam/ho-chi-minh-city/us-consulate/


Air Quality

• The AQI is an index for reporting daily air quality, runs from 0 to 500.

• The purpose of the AQI is to help you understand what local air quality means to your health.

• The higher the AQI value, the greater the level of air pollution and the greater the health concern.



Air Quality

• Central air system with heat wheel and filtration                                       Recirculating air system



Air Quality

Minimum Efficiency Reporting Value (MERV) is a standard that rates the overall effectiveness of air 

filters. Higher value MERV rating equates to finer filtration, meaning fewer dust particles and other 

airborne contaminants can pass through the filter.



Air Quality

Filter MERV16/ EU9



Air Quality
• Performance in ICE office and RMIT Hanoi

ICE OFFICE RMIT Hanoi



Air Quality KPI

• Have sufficient outside (fresh air) air for dilution of indoor air contaminants (CO2, dust, VOCs, odors)

• Centralise air handling plant (PAUs)

• Utilise heat recovery for energy management

• Modulate outside air based upon CO2

• Filter outside air G3 + EU7 or EU9 (equivalent to Merv 16)

• Target KPI AQI 50 to 100 for standard building and < 50 for leading standard.



Typical Energy Baselines

Building Type Building prototype Energy use intensity 

[ kWh / sqm-yr ]

Energy use intensity 

[ MJ / sqm-yr ]

Office Small office

Medium office

Large Office

103

117

105

372

421

378

Retail Stand-Alone Retail

Strip Mall

151

179

545

646

Education Primary School

Secondary school

151

126

545

452

Healthcare Outpatient healthcare

Hospital

396

373

1,424

1,341

Lodging Small Hotel

Large Hotel

210

441

756

1,588

Warehouse Non-refrigerated 61 218

Food service Fast-food Restaurant

Sit-Down Restaurant

1,640

1,044

5,904

3,758

Apartment Mid-rise Apartment

High-rise Apartment

130

129

468

466

Source: ASHRAE Standard 90.1-2010 Final Determination Quantitative Analysis



Energy Calculation



Energy Calculation



Ventilation – Heat recovery

AHU

Function

Transfers heat and humidity from 

incoming fresh air to outgoing exhaust 

air.

Savings

• Add 3% energy saving 

• Payback in 0 years



High Efficiency Cooling

Function

Provides cooling with minimal energy use by employing 

the correct cooling system. Oversized equipment is very 

common is hot climates.

Benefits

• Equipment spends most of the operation time within 

most efficient operating ranges.

• Reduced operation costs.

Drawbacks

• Higher level of maintenance may be required on larger 

projects.

Savings

• Adequately sizing equipment, especially chillers 

reduces energy consumption.

• Oversized equipment can use up to 30% more 

energy than adequately sized equipment.



Pump and AHU Control

Function

Ensures all pumps and AHU operate efficiently during 

part-load use.

Benefits

• Significantly reduces pumping and AHU energy.

• Significantly improves part-load performance of all 

building service systems.

• Improves occupant comfort and process performance.

Drawbacks

• Capital cost, based on the size of the AHU/pump 

motors.

Savings

• Payback is less than 1 year for large motors, up to 

3 years for smaller motors.



BMS

Function

Controls lighting, air conditioning, media, telecoms, 

security, and other aspects of floors

and similar spaces.

Benefits

• Reduced wasted energy associated with bad habits and 

operating empty rooms.

Drawbacks

• Maintenance competency required.

Savings

• Additional savings can be achieved with more 

advanced systems.

• Payback from 1-5 years.



Energy KPI

• Start with an economical design ….

• Manage solar and thermal loads

• Monitor and control outside (fresh) air

• High efficiency plant

• Efficient system integration

• Modern building management system

• Test & commission to verify

• Energy KPI – 30% below baseline … or nominally 150 to 170 kWh/m2/annum (office) … 

US$2.00/m2/month



Water
Water consumption standard (l/person/day)

(*) Handbook on Application for water supply 

– Water supply Department Singapore

Description BSRIA Singapore 

(*)

Myanmar TCVN 

4513-1998

IHG Accor

Houses

Economic, local 

authority

120 100-150

Medium, privately 

owned

120 150-200

Luxury, privately 

owned

120 350-400

Flats

Economic, local 

authority

120 150 250 100-150

Medium, privately 

owned

120 150 250 150-200

Luxury, privately 

owned

120 150 250 350-400

Offices

Offices with canteen 45 45 49 10-15

Offices without 

canteen

45 35 10-15

Hotels

2 star hotels 135 135 150-200

5 star hotels 200 605 

(l/guestroom)

250-300 560 550 

(l/guestroom)



Water

Water consumption in HK

http://www.wsd.gov.hk/en/education/water_conservation/calculation_of_per_capita_daily_water_consumption/index.html



Water

Water consumption in Singapore
https://www.pub.gov.sg/watersupply/singaporewaterstory



Water
Water consumption – In DaNang - Vietnam
http://www.iges.or.jp/files/research/scp/PDF/20151118/4_Nguyen_Mai.pdf

http://www.iges.or.jp/files/research/scp/PDF/20151118/4_Nguyen_Mai.pdf


Water
Water consumption – From New Saigon Apartment (typical 3Bedroom Apart.)

No. of people: 4 persons

Water consumption per day: 117 l/p/d



Water KPI

• Most ‘standards’ are conservative ….

• Storage is different than flow (maybe the latter is more important)

• Use water efficient appliances

• Consider grey water recycling

• Modern water management system

• Test & commission to verify

• Water KPI – allow 150 l/p/d, aim for 120 l/p/d , for res…. 35 l/p/d for offices, excl. process



Water Quality

Potable water quality standard (ppm) or (mg/l)

Parameter WHO 

Standards

EU 

Standards

CIBSE QCVN 

1:2009/BY

T

IHG Desirable 

Levels

pH 6.5-9.2 6.5-8.5 5.5-9.5 6.5-8.5 7-8

Conductivity 

(mS/m)

- 400 150 - 400

Chlorides 250 250 400 250 <50

Sulphates 200 250 250 250 <250

Hardness (ass 

CaCO3)

- 100 300 <100

Magnesium - 50 50 - <50

Sodium 250 175 - 200 <50

Potassium - 12 12 - <12

Aluminium - 0.2 0.2 0.2 <0.2

Total Dissolved 

Solids (TDS)

1000 1500 1000 <500

Nitrates 45 50 50 50 0

Nitrites - 0.1 0.1 3 0

Ammonium - 0.5 0.5 3 <0.5

Phenols 0.001 0.0002 0.0002 0.001 0

Organic Chlorine 

Compounds

- 0.025 - 0

Pesticides - 0.0001 0.005 0

Iron 0.3 0.2 0.2 0.3 <0.2

Manganese 0.05 0.05 0.05 0.3 <0.05

Copper 0.05 0.05 3 1 <0.05

Zinc 5 0.1 5 3 <0.1

Lead 0.5 0.04 0.5 0.01 0

Cadmium 0.01 0.005 0.005 0.003 0

Total Coliform 

(bacteria/100ml)

0 0 0 0 0

Total Ecoli

(bacteria/100ml)

0 0 0 0 0



Water Quality

City water quality in HCMC (ppm) or (mg/l)

Parameter City water supply in HCM (From 

BOO Thu Duc Oct 11th, 2016)

WHO 

Standards

QCVN 

1:2009/BYT

pH 6.6 6.5-9.2 6.5-8.5

Conductivity (mS/m) - -

Chlorides 8 250 250

Sulphates 17 200 250

Hardness (ass CaCO3) 22 - 300

Sodium 1.32 250 200

Aluminium 0.53 - 0.2

Total Dissolved Solids 

(TDS)

80 1000 1000

Nitrates 1.39 45 50

Nitrites 0.039 - 3

Ammonium 0.04 - 3

Phenols <0.001 0.001 0.001

Pesticides -

Iron 0.853 0.3 0.3

Manganese 0.0361 0.05 0.3

Copper 0.00548 0.05 1

Zinc 0.0199 5 3

Lead 0.001 0.5 0.01

Cadmium <0.0004 0.01 0.003

Total coliform 0 0 0

Source: http://sawaco.com.vn/

http://sawaco.com.vn/


Water Quality HCMC

However, water quality in HCMC is not stable because of: 

- Pollution of source water from river

- The old piping system



Water Treatment

Water quality after sand filtration and UV disinfection



Water Quality KPI

• Mains water is usually OK, but has slugs of bad water …

• Water  treatment requirements are modest

• Maintenance is the problem … and regular testing regime required.

• Test & commission to verify

• Water KPI – Zero total coliforms, and trust in management!



Light

Energy lighting consumption

Lamp Color Temperature

LPD from QCVN09-2013



Light
Illumination level
Office – Screen based tasks, AS 1680.2 - 320lx 

Trends are for lower levels of ambient lighting for better environmental performance 



Light – Color rendering Index - CRI 80, - LED’s offer excellent CRI’s 

Glare index – Office lighting for screen based 

tasks Maximum index 16. 



Light – Typical Calculation – Pearl Plaza Office



Light – Typical Installation

600x600 

LED tube

LED Wall 

washer 

downlight

LED Panel with AC slot
LED Panel



Light KPI

• Market has arrived at LED 100% …

• Quality and lifecycle vary

• First cost is rapidly reducing.

• Test & commission to verify

• Light KPI – 8 W/m2, 110 lumens/W, 90 CRI, 2700 K 



Lifts

• CIBSE Guidelines



Lifts

Key parameters

• quantity, 

• speed, 

• capacity, 

• controls.

• occupant density



Lifts
• Building population density by region

• For Vietnam, we typically use 10 to14msq per person for mixed use commercial office buildings

20 msq/pax

15 msq/pax

10 msq/pax

5 msq/pax

25 msq/pax

30 msq/pax

14msq/pax



Lifts
• Building population density by industry (US data)



Lifts KPI

• Consider whether ‘beating the market’ or ‘achieving acceptable standards’ is your aim.

• Ensure sufficient number of lifts

• Ensure sufficient capacity (function of floorplate)

• Ensure lift speed (function of lift height)

• Ensure appropriate zoning and controls.

• For offices should really be looking for an interval of 30 to 40 seconds… using expected occupancy.



Internet



Internet
• Performance requirements vary depending on task





Internet

Hotel guests are devouring hotel bandwidth with increasing demands, The 

majority of guests now travel with 3x devices

• 1 to 2 Mbps per guest room is current

• Typically a 1Gbps connection to the hotel site is minimum

• Band-width requirements projected to increase 4-fold over 5 years globally



Internet KPI

• Fiber to the …. FTTX

• Multiple vendors

• Subscribe Diamond package(s)

• Speed…. 1 Gbps for hotel, 100 Mbps for office, (10 Mbps for home)



People

• Different people densities for architectural planning, lifts, ACMV, water etc

• Occupancy varies throughout the day

• Occupancy varies over the life of a building.

• Should be aware that performance will vary significantly with occupancy.

• Lifts may only be sized for 12 m2/p while occupancies will approach 6 m2/p, and that will likely 

remain a disconnect, increasing lift waiting times from 40 seconds to > 100 seconds.



Summary

KPI Measure Unit

Air Quality AQI 50 to 100 (index)

Energy ESD 150 - 170 kWh/m2/a

Water ESD 150 residential

35 office

l/p/d

Water Quality Health 0 Total Coliforms

Light Comfort 8

110

90

W/m2

Lumens/W

CRI

Lifts Interval 30 to 40 seconds

Internet Speed 100 office

1 hotel

Mbps

Gbps

People Density 10 m2/p





THANK YOU


