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What is [AQ?
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Indoor Air Quality

The air quality within and around buildings
and structures, especially as it relates to the
health and comfort of building occupants.

Focus on board




Lack of regulations

1.2 Objectives

1.2.1  The objectives of the Code are to ensure safety at sea, prevention of
human injury or loss of life, and avoidance of damage to the environment, in
particular to the marine environment and to property.

1.2.2  Safety management objectives of the company should, inter alia:

.1 provide for safe practices in ship operation and a safe working
environment;

.3 continuously improve safety management skills of personnel
ashore and aboard ships, including preparing for emergencies
related both to safety and environmental protection.
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Current situation of [AQ on board

Wheelhouse _ Wheelhoqse h ] Location PM; s{mg| m3} Frequency PM3zs5/TSP PMjg Temperature RH
Cabin1 _7# Cabin1 ———' s .
Cabin2 — Cabin2 ) (mg/m) ("C) (96)
i i Cabin3
Cabin3 ) H Staff Quarters 1 7.03 0.00 0.41 17.73 21.0 62.8
Captain's Cabin H Captain's Cabin :
Passageway 1 : ' Passageway 1 r Wet and Dry Lab 2 0.97 0.03 0.39 23.30 242 56.4
Passageway 2 H ASHRAE standard Passageway 2 e AS HRAE standard
: IAQ act in Korea I ] IAQ act in Korea . . B .
Passageway 3 i Passageway 3 p— H Biological Lab a 93,28 1.co 0.63 143.58 223 54.2
Kitchen/Dining Kitchen/Dining [ )
Salon SaloN  |— Staff Quarters 2 171 0.00 036 4.42 20.4 58.1
Seminar room 1 : . Seminar room 1 |———— -
, @ Chemical ship . i 8 Chemical ship Physical Lab 2 0.71 0.00 021 2.66 262 359
Seminar room 2 5 Seminar room 2 |—— ) 4
W Passenger ship F W Passenger ship
Emey Gen. R Em'cy Gen. Room P Physical Lab b 4.79 0.00 0.54 7.58 27.8 231
E.C.R. — ! E.C.R. — !
ER. |— F— i B R —— CTD Room 2.76 0.00 0.22 7.64 - -
0 5 10 15 20 0 500 1000 1500 2000 hall _ -
CO congentration(ppm) CO;, concentration(ppm) Lectuze 299 oo 0.73 797 . |
Corridor on the second  4.82 0.04 0.31 18.95 - -
wWheelhouse .F o floor
Cabin1 'r I
7. - 4 £ 7 - -
Cabing . Wet and Dry Lab b 14.21 0.48 0.39 17.16
Cabin3 ]
Captain's Cabin -1— 1LACQ act in Korea Chemical Lab 11.28 017 Q.70 14.31 - -
Passageway 1 : )
e : Biological Lab b 5.04 C.co 0.62 6.80 - -
assageway 2
Passageway 3 : ) B ~
Kitchen/Dining : Phys:lcal Lab e 2195 C.63 0.74 2895 - -
Salon B
s B 1 Physical Tab d 13.71 0.21 0.67 1818 - -
srminar room = 0 Chemical ship h
Seminar rmmom 2 | : .
Erme = : ) = Passenger ship Physical Ocean Lab 853 .00 0.52 1313 - -
m'cy Gen. R. s d
E.C.R. H 3
= : . 2 Staff Quarters 3 13.92 0.09 0.59 21.07 - - 3
e ; To0o =000 3000 4000 Average 13.91 017 0.52 2213 23.65 48.42
™OC concentration(pug/m* )
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Hazardous substances on board

&0, PM10
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Hazardous substances on board

S OL A Chapter XI-1

Special measures to enhance maritime safety

Regulation 1 Authorization of recognized OFGANIZAtiONS . . . ..o ovvveneneaecannnenecns 437
Regulation 2 Enhanced SUTVeYS:: i somisdtus vt suiislsn tas Se@aas St elie 437
Regulation 2-1  Harmonization of survey periods of cargo ships not subject

B0 RS ESPACOBB: 1.4 T o9 ool oo i hbh b AT S5 R SRS T 437
Regulation 3 Ship identification number. . ... ...... ... ... ... 437
Regulation 3-1  Company and registered owner identification number . . .. ................ 438
Regulation 4 Port State control on operational requirements. . ... ...........ccoiian.n 439
Regulation 5 Continuous:Synopsis RECON . . s wranrirs ssors ssis s siissesimisinattassiasnie sosiase:wis 439
Regulation 6 Additional requirements for the investigation of marine casualties

AN INCIASNNS i o smmifsamismavais S SR e e Al o v, wlbew s 441
Regulation 7 Atmosphere testing instrument for enclosed spaces . ..................... 441

Unified Interpretations

Regulation 7
Atmosphere testing instrument for enclosed spaces

SEE INTERPRETATION 1

Every ship to which chapter | applies shall carry an appropriate portable atmosphere testing instrument or
instruments'. As a minimum, these shall be capable of measuring concentrations of oxygen, flammable gases
or vapours, hydrogen sulphide and carbon monoxide prior to entry into enclosed spaces?. Instruments carried
under other requirements may satisfy this regulation. Suitable means shall be provided for the calibration of
all such instruments. 4




Hazardous substances on board

7 parameters on [AQ

PM
CO
CO,
TVOC
HCHO

Particulate Matter - first-class carcinogen

Carbon monoxide - angina, dizziness

Carbon dioxide - drowsiness, vomiting

Total volatile organic compound - deliriousness,

nausea
Formaldehyde - irritation ot skin inflammation,

cancer

Temperature

Humadity
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Charicteristics of ship

Closeness of ship: Unable to cure
Ditticult to ventilate imme diately
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Problem Analysis
Part 01 Present situation
Part 02 Disease

S
Part 03 Lack on Supervision
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Present situation

Economic development

Shipping industry Increasing passengers of Cruise

T T T T T T T P T T P T T T T e P Y e

== World merchandise trade - World gross domestic product
wte World seaborne trade wge OECD ndex of industrial production
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Current situation: Diffenrences between Land and on
board

: Few study paper on IAQ

and concentrated on emission of
Structural Safety = greenhouse effect

Water tightness

Energy Efficiency

On Land On Board
T e m L -
== .= R &
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Diseases

Progress of Diseases
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Diseases

COPD

COPD

CHRONIC
OBSTRUCTIVE
PULMONARY
DISEASE

15
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Diseases - COPD
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Diseases

Cardiovascular Diseases

Cardiovascular

diseases

!

Vascular diseases Heart diseases
— «Coronary artery disease — «Cardiomyopathy
— *Peripheral arterial disease — sHypertensive heart disease
—> »Cerebrovascular disease- — oHeart failure
(includes stroke) — sPulmonary heart disease
— *Renal artery stenosis — eCardiac dysrhythmias
— ¢Aortic aneurysm — *Endocarditis-inflammation

— ¢|nflammatory cardiomegaly
— ¢Myocarditis

— s\/alvular heart disease

— ¢Congenital heart disease

— «Rheumatic heart disease




Diseases - Cardiovascular

‘Diseases

24

High Blood Myocardial  Arteriosclerosi ~ Cerebrovascula
Pressure Infarction S r and

Brain disease




Lack on Supervision
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S hipping route

Limited Network

alb

NO SIGNAL,

N LI

<

Acc uracy Error

/
\
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Solutions
Part 01 Standards & Regulation
Part 02 How to supervise

Part 03 Where to install




Standards
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pollutant criteria
PN 45
Particulate Matter
(reg/ 9327)
PN o 15
Carbon monoxide (gg/#7) 4
Carbon dioxide (/) 1000
TVOC (reg/ne”) 400

Formaldehvde (rzeg/#7) 80

Determined by WHO & IMO members’ country
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Regulation 7

4 of references in audit fncings per nstument (article and Atmosphere testing instrument for enclosed spaces

regiaton) SEE INTERPRETATION 1
P12 % of audit findings and observations with corrective actions i :
“ " implemented according to the target completion dates Fvery ship to which chapter | applies shall carry an appropriate portable atmosphere testing instrument or

instruments’. As a minimum, these shall be capable of measuring concentrations of oxygen, flammable gases

PI1.3 % of deficiencies and detentions per ship type or vapours, hydrogen sulphide and carbon monoxide prior to entry into enclosed spaces*. Instruments carried

under other requirements may satisfy this regulation. Suitable means shall be provided for the calibration of
PI1.4  #of deficiencies per category of deficiency all such instruments. o8
pq5 * of Member States tat have rafiied each IMO instrument,
SD 1 Improve ™ including those yet to enter into force

Implementation PI16 % of the world's merchant shipping (tonnage) covered by each IMO Atmosphere testing instrument for ship

" instrument, including those yet to enter into force —
All ships to which Chapter I applies shall be equipped with appropriate atmosphere
# of Member States requesting technical cooperation to implement

- corrective actions to address audit findings and observations

testing instrument or instruments. At a minimum, there shall be a measuring
instrument in the bedroom, hallway, dining room, engine room, and steering room

# of Member States receiving technical cooperation to implement and the concentration of oxygen, combustible gas or steam, hydrogen sulfide,
corrective actions to address audit findings and observations

carbon monoxide, particulate matter, carbon dioxide, formaldehyde, and TVOC.
o of technical cooperation actvties directed towards the Instruments carried under other requirements may satisfy this regulation. Suitable
PI1.9 implementation of IMO instruments with effective results for the

receiving Member States 27| means shall be provided for the calibration of all such instruments.




How to supervise

Install of measuring Send data on dock
Instrume nt
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Where to install?

Place where people eat, sleep,

Sy —

=

=
@
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<Dining room> <Bed room> <Engine room>

Additional spaces : Semina room, Ritchen, etc...
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In Concusion

Arouse attention of [AQ
By Checking on eye
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Thank you : )
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