
Indoor Environmental Quality and Mechanical Ventilation 

 M&E Engineer Process Engineer

Indoor Environmental Quality,Indoor Air Quality 

Code of Practice 13  Ventilating Analysis Design 

Comfort Humidity 

Emergency Fire Escape

Vontilation 

ANSI /ASHRAE 

1.COMFORT- Physiological Considerations 

 

Ventilating System  Comfort  Thermal Comfort

- The dry bulb temperature of the surrounding air

- The humidity of the surrounding air 

 - The relative velocity of the surrounding air 

 - The temperature of any aurfaces that can directly view any part of the body     

                               and thus exchange radiation 

 Therma Comfort

2.Environmental Comfort Indeces  

  Space Air Diffusion

Air jet  Room Air Motion

Effective draft temperature

– Determine the air flow requirements and the room size

 Diffuser  Select the type of diffuser to be used 

Determine the room characteristic length 

Air Diffusion Performance  throw-to length 

Calculate the throw

.Diffuser  Select the appropriate diffuser from catalog data. 



Make sure anyother specification sare mot  m(noise,total 

pressure,etc.) 

3.Comfort Conditions 

 comfort zones  A S H R A E Standard

comfort  humidity 

23°c ±2  2°c dew point 

4.The Basic Concerns of IAQ 

 thermal comfort

contaminants microorganisms viruses

gases and vapours,radioactive materials, allergens suspanded particulate matter 

 IAQ 

5.  Contaminants 

  co2 gass

Metabolism co2 

co2, co 

 Internal combustion engine so2 

gases Radioactive gas

Volatile Organic Compounds 

Building

Materials, cleaning agents paits

 Formaldehyde  Formaldehyde insulations,

 Formaldehyde out gas

Particulate Matter 

6.Methods To Control Contaminants 

 IAQ

 Source elimination or modification 

 Use of outdoor air 

 Space air distribution 

 Air cleaning 

Source Elimination or Modification 

 Building Material

 Green Building



Building Materials  IAQ

Use of Outdoor Air 

 Space air distribution Air cleaning

contamination

 Filter bacteria

mechanical ventilation

Air-condition Air-condition

Outdoor air intakes 

contamination odours 

outdoor inset screen

Architect

cooling towers

water droplet

 Floor level

Outdoor air supply 

Code of Practice 13:1999  Table 1

CP 13

Air-change /h  Table-2

 Table 1  Table 2 Normal heat gain

bacteria-carrying particles, gas, vapour or dust

ventilation rate

ventilation rate ACMV 

Mechanical ventilation system 

Car parks 

Car parks combustion products

CO, carbon monoxide  gases

ventilation system ventilation system supply part, exhaust part 6 air changes per hour

Michanical ventilation system car park  low occupanay low rate

operate carbon monoxide 2 sppm average 

over an eight hour period 



Mechanical vintilation system  car park

Exhaust air car park 650  mm Car park

supply air supply car park

adequately supply air exhaust discharge

opening Exhaust ventilation system

intake opening  doorways

Exhaust systim

Aboveground car park 

 floor area natural ventilation opening

michanical ventilation naturally ventilated car park

cross-ventilation  opening

mechanical ventilation cross vintilation ventilation opening

 floor area opening

 fume extract

the fume extract air changes per hour

the supply part

the extract points car park  finished floor 650mm

 Grille top of the grille  finished floor 650mm

natural ventilation opening mechanically ventilated area

the supply part  large car park 

Natural and mechanical ventilation  Table 3

Basement car park 

Basement car park mechanical ventilation systim replacement air  exhaust air

air park  gases car park 

under negative pressure two or more sections

section brakedown sections storry total required  

       air

sections common duct work

section control section

ontinue to operate

 The exhaust and supply parts mechanical ventilation

emergency generator

Basement car park exceeding one level the supply and 

exhust parts 

Basement car park the first basement level  some degree of 

vatural ventilation above ground car park  fame extarct system

  large basement car park mechanical ventilation

Table 4 Design 



-Smaoke purging syatem for basement car park basement car park 

1900 m
2

Smoke puring system 

 Smoke purging system 9 air change per hour

-Smoke purging system independent  

 Car park ventilation exhaust air duct Smoke purging system 

 Horrzantal duct havey gauge steel(1.2 mm thick) 

the exhaust fan °C

Bathrooms, toilets and locker rooms 

Lokcker rooms mechanically ventilation 

 ventilation duct permanently supply  

  Exhaust 

 Exhaust  replament air 

 

the particulate conditiomed Space air conditinnaed space

outdoor air re-circulated air air filter vintilation 

system 

-Air filter  outdoor air Air filter prafilter 

pre-filter arrestance effioncies 60%

primary filter mimimum arrestance efficiency 80%

 Air filter  unifittered air bypass

 Air filter   pressure drop  air handling system assess 

indoor air quality secondary fillter dust spot efficiency

revirculated 

air or mixed air   secondary filter poor quality outdoor air 

air filter air duct cake micro-

organisms air duct cake

dotail information B,E(Mach-85) 

 



Do – IT RIGHT 

quality

Client, 

Consultant Contractor 

Project 

Conception stage Client 

Trollengy

Planning / Design state consultant Project  

Conception stage 

Conception

Good quality project  

Good workmanshi   Materials,  

Correct work, method procedure 

Building Quality Standards and Tolerances  

Better Design, Material , 

Method  Equipment  

Meterial Control 

Sample Unit  Sample Unit  Clielent  

Consultant 

Work Demenstration  

Finishing  

In process Supervision / Inpetion / Corrective active  

Functional Test 

 Botter Design / Material / Mothod / Equipment  

 Abortive works  

 Poor Quality 

low productivity Higher cost Good Quality, High Productivity , Timely Delivery , Optimum 

cost 

Contractor   Client , Customer 



Material Control 

 

Compliance with code of practice/ 

Authority reguiroment 

Functionality 

 -   SAFETY 

  Cost budget   

Aesthetics  

 Availability  

Approval   Material 

Suplier contractor consultant  Client 

Delivery Storage 

 Material tasting 

Work Demonstrction 

Ensure use of correct materials / tools 

Set standard for work methods / procedures  

Ensure correct sequence of work  

Facilitate worker’s  uderstanding of requirements

 Facititate supervision 

 Pro- Cast component installation  

 Brick / Block laying 

 Plastering / skim coat 

 Water / proofing  

 Floor tilling / wal tilling 

 Window frome installation 

 Samitary installation 

 Con called services 

 Spicialist Works  

Work Domonstration 

 

Go through work statements and 

details in specifications and drawings Carry out work domonstration

client consultants Dowmentation 

 

Sample Unit Design , Drawings 

specifications Finishing works 

design sales 

brochures sample unit consultants 

Client 



IN Process Supervision / Inspection 

 Defect 

Approved details 

construction material 

Incorrect work methods  

Poor work manship 

Inspection

convey firm Quality 

message to all parties 

Corrective Action 

 

  

Contractor ro-works to meet contractual requiroments 

 consultant 

contractor proposes preventive measures to prevent recurrence. 

  contractor 

monitors effectiveness of preventive measures taken  

Further Measures 

Perform trend anasysis 

         Update site super visory staff / workers regularly 

Feedback for continuous improvement 

Quality 

clear responsibility 

(1509000)

Functional Test 

 MXE system functional test water lightness test, pressure test, 

How Test functional test basement car park mechanical 

ventilation test , fire alarm test, hosereel test contractor

QA / QC consultant 

Contractual ceguirement 

 

Hndover / Nspection 

 

Proper in-

process supervision proper corrective action



B.E(Mech 85), PE (MEC)
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