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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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INTERNATIONAL STANDARD

ISO 15138:2007(E)

Petroleum and natural gas industries — Offshore production
installations — Heating, ventilation and air-conditioning

1
This
com

For

HVAC requirements under these rules and resolutions. When these requirements are less g
thosg being considered for a fixed installation, then it-is’necessary that this International S
requirements for fixed installations, be utilized.

2

The

refer¢nces, only the edition cited applies-For undated references, the latest edition of the referen
(including any amendments) applies.

ISO

Insertion loss, flow noise and'fotal pressure loss

$cope

nternational Standard specifies requirements and provides guidance for design, testing, in

mew or existing,
:lrormally occupied by personnel or not normally occupied by personnel,
xed or floating but registered as an offshore production installation.

installations that can be subject to “Class” or “IMO/MODU:Codes & Resolutions”, the user

Normative references

following referenced documents are-indispensable for the application of this documen

235, Acoustics — Labofatory measurement procedures for ducted silencers and air-tern

stallation and

rissioning of heating, ventilation, air-conditioning and pressurization systems-‘and equipment on all
offshpre production installations for the petroleum and natural gas industries that are

s referred to
tringent than
tandard, i.e.

t. For dated
ced standard

hinal units —

ISO 8861, Shipbuilding= Engine-room ventilation in diesel-engined ships — Design requirements and basis

of calculations

ISO 1

ISO

ISO -

ISO

2241, Thernmal insulation of building equipment and industrial installations — Calculation rul

12499\ Industrial fans — Mechanical safety of fans — Guarding

D
[}

4694:2003, Industrial fans — Specifications for balance quality and vibration levels

21789, Gas turbine applications — Safety

IEC 60079-0, Electrical apparatus for explosive gas atmospheres — Part 0: General requirements

IEC 60079-10, Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous
areas

EN 1751, Ventilation for buildings — Air terminal devices — Aerodynamic testing of dampers and valves

EN 50272-2, Safety requirements for secondary batteries and battery installations — Part 2: Stationary
batteries
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ANSI/API RP 505, Recommended Practice for Classification of Locations for Electrical Installations at
Petroleum Facilities Classified as Class 1, Zone 0, Zone 1 and Zone 2

IMO Resolution MSC 61(67): Annex 1, Part 5 — Test for Surface Flammability
IMO Resolution MSC 61(67): Annex 1, Part 2: Smoke and Toxicity Test

NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations

3 Terms and definitions

For the purpclxses of this document, the following terms and definitions apply.

31
active system
system that felies on energized components

3.2
adequate ventilation
air exchangel that is acceptable with reference to the classification code

3.3
displacement ventilation
(air displacement units) movement of air within a space in piston- or plug-type motion

NOTE N¢ mixing of room air occurs in ideal displacement flow, which is desirable for removing pollutants gen¢rated
within a spacel.

3.4
fixed offshoye installation
fixed installation

all facilities, [located and installed on fixed offshore structures, that are provided to extract oil and gas
hydrocarbong from subsea oil and gas reservoirs

3.5
fixed offshofe structure
structure that is bottom-founded and transfers all actions on it to the seabed

NOTE V@gssels and drilling “rigs, etc. that are in transit or engaged in exploration and appraisal activitigs are
specifically exg¢luded from this-definition.

3.6
fugitive emigsion
continuous gmissian on a molecular scale from all potential leak sources in a plant under normal opefating
conditions

NOTE As a practical interpretation, a fugitive emission is one which cannot be detected by sight, hearing or touch but
can be detected using bubble-test techniques or tests of a similar sensitivity.

3.7
open area
area in an open-air situation where vapours are readily dispersed by wind

NOTE Typical air velocities in such areas are rarely less than 0,5 m/s and frequently above 2 m/s.
3.8

passive system
system that does not rely on energized components

2 © 1SO 2007 — All rights reserved
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3.9

temporary refuge

TR

place where personnel can take refuge for a predetermined period whilst investigations, emergency response
and evacuation pre-planning are undertaken

3.10
stagnant area
area where the ventilation rate is less than adequate

4 Abbreviated terms

AC alternating current

AC/h air changes per hour

AHU air handling unit

AMCA Air Movement and Control Association Inc.
API American Petroleum Institute

ASHRAE American Society of Heating, Refrigerating and Air<Conditioning Engineers
BS British Standard

CCR central control room

CFD computational fluid dynamics

CIBSE Chartered Institution of Building Services
CMS control and monitoring system

Cvu constant-volume terminal;réheat unit

DC direct current

DE drive end

DX direct expansion

EN Eurepean Standard

El Energy Institute

ESD emergency shutdown

F&G fire and gas

GWP global warming potential

HAZOP hazard and operability

HSE health, safety and environment

HVAC heating, ventilation and air conditioning
HVCA Heating and Ventilating Contractors' Association
IEC International Electrotechnical Commission
IMO International Maritime Organization
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LFL
LQ
MODU
NDE
NFPA
NS

Institute of Petroleum

lower flammable limit

living quarters

mobile offshore drilling unit
non-drive end

National Fire Protection Association

Norsk Standard (Norwegian Standard)

ODP
QRA
r.m.s.

TR

5 Desigr

5.1 Introd

Clause 5 prg
(HVAC) syst

For requirem
classification

The HVAC s
systems app

a) sufficien

b) accepta

c) reliable
order of

1) sim

2) inhe

ozone depletion potential
quantitative risk analysis
root mean square

temporary refuge

uction

vides requirements on all aspects of the design of heating, ventilation and air-conditi
ems for offshore installations for the petroleum and.hatural gas industries.

ents and guidance on air change rates and:pressurization requirements, reference is ma
codes for the specific project.

ystems form part of the safety services of the installation. Key functional requirements for h
icable to all areas of the installation-are the following:

t ventilation, heating and cooling.capacity in all adverse weather conditions;
ble air quality in all adverse weather conditions;

pberformance throughZconcept selection, the design having the following features in decre
importance:

plicity, with aypreference for passive systems,

rent robustness by providing design margins for systems and equipment,

bning

de to

VAC

Bsing

3) faul

/status indication and self diagnostics,

4) sparing of systems and equipment,

5) maintainability through testability, inspectability and ease of access.

The following additional requirements apply to specific areas in the installation to ensure their safety goals are

met:

— maintain the survivability in the TR by preventing ingress of potentially flammable gas-air mixtures
through appropriate siting, isolation, pressurization, provision of multiple air-intake locations, sufficient
number of air changes, gas detection and emergency power supply;
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— prevent the formation of potentially hazardous concentrations of flammable gaseous mixtures in
hazardous areas by the provision of sufficient ventilation and air distribution for the dilution, dispersion
and removal of such mixtures, and contain such mixtures, once formed, through maintaining relative
pressures, avoiding cross-contamination and providing dedicated systems for hazardous areas;

— prevent, through pressurization, the ingress of potentially flammable gas-air mixtures into all designated
non-hazardous areas;

— maintain ventilation to all equipment and areas/rooms that are required to be operational during an
emergency when the main source of power is unavailable;

— pSrowde a Iiumldlty— and temperature—control ed environment in which personnel, prant and

q

Thes
apprq

Func
to an

perate effectively, free from odours, dust and contaminants, including smoke control.

e high-level goals are supported by the lower-level functional requirements that-are’state
priate subclauses of this International Standard.

ional requirements in the development of a basis of design for either a new project or majo
existing installation are the focus of 5.2. These requirements are related tothe following:

— platform orientation and layout (5.2.1);

— hazard identification and hazardous-area classification (5.2.2);

— ¢nvironmental conditions (5.2.3);

—

—

hoice of natural or mechanical ventilation systems(5.2.4);
evelopment of the controls philosophy (5.2.5);

perating and maintenance philosophy (5.2:6);

— 1naterials selection (5.2.7);

—

Venti

esign margins and calculations:(5.2.8);

esign development and .validation using wind-tunnel testing or computational fluid dyna
5.2.9).

ation may be natural (i.e. the wind) or mechanical or a combination of both. Throughout this

Standlard, the use“of-the term “ventilation” should be taken to include either natural or mechanic

as af

Natu

propriates

al ventilation is preferred over mechanical ventilation, where practical, since it is availabl

systems can

H later in the

modification

mics (CFD);

International
bl ventilation,

e throughout
nance.

gas §

mergencies, does not rely on active equipment and reduces effort required for HVAC mainte

For new designs, the development of a design basis shall be progressed using the practices that are identified
in this International Standard, though it should be recognized that it involves a process of iteration as the
design matures and does not take place as the sequential series of steps used in this International Standard
to facilitate presentation. The processes outlined here are equally applicable to major redevelopments of
existing installations, but it can be necessary to make some compromise as a result of historical decisions
regarding layout, equipment selection and the prevailing level of knowledge at the time. The challenge of
providing cost-effective solutions in redevelopment can be significantly greater than for a new design.

The finalized basis of design may be recorded on datasheets such as those provided in Annex D.

The completed design shall be subject to hazard-assessment review. The hazard and operability study
(HAZOP) technique may be used for this.
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In 5.2, objectives are identified which establish the goals. Detailed requirements that enable the objectives to
be achieved are outlined. It is the responsibility of the user to assess whether the requirements in this
International Standard are acceptable to the local regulator.

In 5.3, the fundamental choice in system design, i.e. between natural and mechanical methods of ventilation,

is addressed.

The functional requirements associated with the design of HVAC systems for different areas of a typical
offshore installation that require particular technical considerations due to their location and/or their function

are given in 5.4.

F' 1 ic interndadtailliairata B Hadaeralkan—atrorioit tao £ 4l matallatian-lif, |
Igure IS I CTIUTU U TITUSU AT UTNTC PTULTOOT O UTTUTTIANTITT At vAadrliUUo oldytCo UT UTT THotdiTativiT TS U y Uit

identify reference documents and the appropriate subclauses of this International Standard that provid

necessary reguirements.

nd to
e the

Hazargl Define design Produce Construct Commission Operate Enhance Abandon
managenpent basis design facilities
‘ Start }
Y
Establigh ; A + + ; \ A +
H.S. &[E. Set/revise Construct Test Qpérate
managenfent installation performance HVAC and and
syster standards systems commission maintain
HVAC HVAC
Y Y I—
UndertTe Consider Establish A
hazard e\alu- installation controls d‘?S'Qn
ation and|risk orientation philosophy requirement
managenfent met ?
| * Y
Define Establish Is
ventilation Oand M performance
philosophy philosophy standard
Establish Select Evaluate
environmental materials extent of
conditions non-
compliance
! ! —
Select Provide Modify Abandon
natural.oF detailed HVAC HVAC
meghanical design systems systems
ventilation
Finish
~—_

Figure 1 — Application of this International Standard to a project life cycle
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5.2 Development of design basis
5.2.1 Orientation and layout

5.2.1.1 Objective

The objective is to provide input into the early stages of design development so that areas and equipment that
can have a requirement for HVAC, or be affected by its provision, are sited in an optimum location, so far as is
reasonably practicable.

5.2.12—Functional-requirements

Installation layout requires a great deal of coordination between the engineers involved during’dgsign and the
opergtion, maintenance and safety specialists. Attention shall also be paid to the minimization of [construction,
offshpre hook-up and commissioning. It is not the intention of this International Standard to detdil a platform-
layout philosophy, but to identify areas where considerations of the role of HVAC, and requiremepts for it, can
havelan impact in the decision making surrounding installation orientation and layeut.

Installations can have a temporary refuge (TR). The TR is in almost all cases the living quarterd (LQ), where
they pre provided. The survivability of the TR, which is directly related t6 the air leakage rate, ¢an introduce
consideration of active HVAC systems for pressurization of the TR or enclosed escape and evacyation routes.
Active systems require detailed risk-assessment exercises to be undertaken as part of the desigh verification,
and passive systems are generally preferred since they do not rely on equipment functioning under conditions
of enjergency.

Hazardous areas, particularly those containing pressurizeddiydrocarbon systems, should be locgted as far as
pract|cable from the TR, so that any gas leaks are naturally dispersed.

The Ipyout shall include correct positioning of ventilation inlets and outlets, engine inlets and exhausts, vents
and flares to allow for safe operation, particutarly of the TR. Hot exhausts shall not interfer¢ with crane,
helicopter, production or drilling operations-ar the LQ, and shall be directed so as not to be drgwn into gas-
turbine air intakes.

Air intakes to hazardous and non-hazardous areas shall be located as far as is reasonably praticable from
the perimeter of a hazardous epvelope and not less than the minimum distance specified in the prevailing
area [classification code. The Aoeation of the air inlet shall also be evaluated for availability in emergency
situafions.

5.21]13 Detailed requirements

Results of wind-tufinel model tests or CFD calculations on the installations shall be used ag a basis for
determining the external zone(s) of wind pressure in which to locate the intake(s) and outlet(s) for the HVAC
system(s). Ratticular care shall be taken in locating air intakes and discharges with regard to the location's
coeff|cient ef pressure and its subsequent effect on fan-motor power.

The undersideof @ ptatformm—cambe—a convenienttocationm for HYACntets—and—outtetsbecause a large
proportion of the below-platform zone can be classified as non-hazardous and have stable wind conditions.
However, consideration shall be given to the effects of the wind and waves and the location of items such as
dry-powder dump chutes and cooling-water discharges when locating the outdoor air intakes and extract
discharges below the platform. The air inlets/outlets shall be protected against the dynamic wind pressure.

Air intake and discharge from the same system on conventional installations shall, where reasonably practical,
be located on the same face of the installation or in external zones of equal wind pressure. Particular care
shall be taken in orienting air intakes and discharges on systems serving adjacent hazardous and non-
hazardous areas, such that whilst the wind can affect the absolute values of pressurization in each area, the
differential pressure requirements between them does not vary to a significant degree. For floating production
systems (FPS), however, the downwind area can provide an appropriate intake location but it shall be

© 1SO 2007 — All rights reserved 7
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positioned to avoid ingestion of smoke or contaminants and capable of operation in adverse weather

(reference is

also made to 5.3.2).

Air intakes shall be located to avoid cross-contamination from

exhausts from fuel-burning equipment,
lubricating oil vents, drain vents and process reliefs,

dust discharge from drilling dry powders,

flares,

other ve

supply a

The position
They shall bg

The air
above §
100-yea
ingested
grit blasf

a)

b) Recircul
tests or

producti

In the absen
temperature
initiates the

Computer m

establish ou
platform-des

5.2.2 Haza

5221 O

helicoptér engine exhaust,

htilation systems, and
nd support vessels.

ng of the air intake and exhaust of gas turbines and generators requires careful consider
located in a non-hazardous area and with consideration of the folleawing points.

intake shall be located at the maximum possible distance/frem hazardous areas and ag
ea level as possible to avoid water ingress (an absolute. minimum of at least 3 m abov

. Since most particulate matter in the air is generated@n the platform from drilling operation
ing, the preferred arrangement is for air intakes to be.located above the upper-deck level.

btion from the exhaust back to the inlet shall.be avoided and be demonstrated by wind-t
CFD. These tests shall also show that exhaust flue gas emissions do not interfere with helic
bn, drilling and crane operations.

ce of any performance standards set by the local aviation authority, a maximum allowab
rise above the surface of the helideck for helicopter operation shall be agreed by the part
roject.

odels are available to_simulate hot- and cold-plume dispersion patterns and may be us

tlet positions, but the final layout/model shall be wind-tunnel tested at an early sta
gn development.

rdous area classification and the role of HVAC

bjective

The objectiv

i{s-to adopt in the design and operation processes a consistent philosophy for the separat
hazardous ahmwhamdmmmmmcﬁmﬁmmmas.—

5.2.2.2

ation.

high
e the

- storm wave level). If enclosed, the intakes shall be located such that powder and dust are not

5 and

Linnel
bpter,

le air
that

ed to
e in

on of

Functional requirements

IEC 60079-10 shall be used for classification of a hazardous area. The choice of hazardous-area code
determines the choice of equipment for use in particular areas of the installation and also provides input to the

performance

5.2.2.3

standards for HVAC systems in those areas.

Detailed requirements

The application of a recognized hazard identification and assessment process can identify a requirement for
the separation and segregation of inventories on an installation. Area classification codes specify separation

© ISO 2007 — All rights re;

served


https://standardsiso.com/api/?name=01ec469eb19143f4b9ba974037dea616

ISO 15138:2007(E)

distances between hazardous and non-hazardous areas in order to avoid ignition of those releases that
inevitably occur from time to time in the operation of facilities handling flammable liquids and vapours.

All area classification codes should be interpreted in a practical manner. They offer only best guidance and
often the particular circumstances require a safety and consequence review and the subsequent application of
the “as safe as is reasonably practicable” approach to the location of classified area boundaries and potential
ignition sources nearby. In order to correctly and consistently establish area zoning, historical data from
similar plant operating conditions may be used as a basis for assessment.

Ventilation impacts upon hazardous-area classification and provides a vital safety function on offshore
installations by

— diluting local airborne concentrations of flammable gas due to fugitive emissions;
— feducing the risk of ignition following a leak by quickly removing accumulations of flammable [gas.

The quantity of ventilation air to maintain a non-flammable condition in areas with fugitive emisgions may be
calculated from data in API 4589 [26], using the methodology given in APl RP 505.

Area$ shall be classified using the general guidance of IEC 60079-10:Specific guidance f@r classifying
petrojeum facilities can be found in documents such as IP Code, Part 15837 and ANSI/API RP 5065.

It shall be recognized that a level of ventilation higher than the default lower limit of acceptable ventilation
given in the hazardous area codes can be required to

— provide a suitable atmosphere for personnel and equipment,

— rnemove excess heat, and

— provide an enhanced rate of ventilation o "mitigate against the creation of a potentiglly explosive
tmosphere.

5.2.3] Environmental conditions

5.2.311 Objective

The pbjective is to determine an environmental basis for the design of HVAC systems in ordef to meet the
objedtives for HVAC.

5.2.3]2 Functionalrequirements

Extennal and.internal environmental bases suitable for the location of the installation shall be egtablished for
the dpsign,

5.2.313 -~/ Detailed requirements

5.2.3.3.1 External meteorological conditions

In the absence of local regulations, the requirement for shelter shall be evaluated, which can reveal a
subsequent need for an HVAC system.

The design of the HVAC systems shall be based on local regulations or design codes. Conservative selection
of criteria can carry a cost, mass and power penalty.

Seasonal extremes of temperature, humidity and wind speed vary widely throughout the world, and local

regulations governing working conditions can also dictate the allowable extremes in occupied or unoccupied
spaces. Local environmental information shall be specified in the basis of a design. This should not require the

© 1SO 2007 — All rights reserved 9
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installation of additional capacity to accommodate the small proportion of the time during which meteorological
extremes are encountered.

Sub-local effects on the external environmental conditions shall be considered for design purposes in case
they have any influence on the design, such as heating of the air before the air reaches the intakes, intake
contamination, shading of solar radiation, reflection of solar radiation from the sea surface, changes in wind
speed and direction and, consequently, wind pressure.

Effective temperatures, resulting from wind chill or heat loading, shall be determined to establish the effects on
personnel operating efficiency (where personnel are required to work in thermally uncontrolled areas) and
equipment, and, consequently, the extent of any required protection.

consideratio ven e he i

There are vjrious agencies that can provide meteorological information. Most of these contfibute|to a
worldwide database that can be accessed by local meteorological services, but there are also indiyidual
databases. Those data sets based on observations from passing ships are likely to be extensive, with many
observations| over a long time period for those locations near to shipping lanes. Satellite\xmeasurement is
increasing in terms of history, detail and quality, and some agencies can provide data\frem this sour¢e for
areas where(ship data are not statistically significant. A third alternative, but probablythe least reliable, |s the
extrapolation| of data from nearby onshore sites. The selected data source shall be. aegeptable to the partly that
initiates the project.
The following provides typical data that may be used to establish an enviranmental basis of design in an area
where microg¢limate is not an important factor and variations in any monthifollow a normal distribution:
— maximum temperature: 2 % probability of exceeding the all-year average;
— minimum temperature: 2 % probability of exceeding the all-year average;
— design wind speed: 1/12th year-1 h mean velocity at a reference height of 10 m;
— maximum wind speed: maximum 1/12th\year-average 3 s gusts at the height of equipment.
NOTE THe 1/12th year mean condition is that which, on average, is exceeded 12 times a year.
Wind velocity data are usually reported at'a-standard 10 m height, but can be recorded at a different height on
an installation. The corrections factors§ in"Table 1 shall be applied to the commonly reported 1 h mean|wind
velocities.
Table 1 — Wind correction factors
Height abgve mean Duration of gust Sustained mean wind duration
sea level

m 3s 15s 1 min 10 min 1h

1( 1,33 1,26 1,18 1,08 1,00

20 1,43 1,36 1,28 1,17 1,09

30 1,49 1,42 1,34 1,23 1,15

50 1,57 1,50 1,42 1,31 1,22

60 1,59 1,52 1,44 1,34 1,25

80 1,64 1,57 1,49 1,39 1,30

100 1,67 1,60 1,52 1,42 1,33

120 1,70 1,63 1,55 1,46 1,36

150 1,73 1,66 1,58 1,49 1,40

Exponent (n) 0,100 0,100 0,113 0,120 0,125

10 © IS0 2007 — All rights reserved
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EXAMPLE 1 Given a 1 h mean wind velocity of 24 m/s at 10 m height, the maximum 1 min sustained wind velocity at a
height of 50 m is estimated to be 24 m/s x 1,42 = 34 m/s.

The wind-velocity factor, v, at another height, ., expressed in metres above sea level, can be obtained from
the reference value at 10 m using the power law profile as given in Equation (1):

Vi =V1o'(%0)n (1)

where

i, is thevetotity at treight 7rabove seatevet;
n is the power law exponent (see Table 1).

EXAMPLE 2 The velocity, v1g, at the 10 m base of a wind with an average velocity of 7 m/s)(1 h mean velocity) at a
deck level 50 m above mean sea level can be calculated as

10 =7 m/s-(1,00/1,22) = 5,738 m/s

In arpas where there are high seasonal fluctuations from an average,)such as in monsoon, ftyphoon and
tropigal regions, consideration may be given to setting design criteriapased on the number of days or hours of
excegdance if data are available for analysis in this form.

Whefe there is a significant microclimate, data may be analysed under additional criteria fpr which the
following guidance is appropriate.

5.2.3]3.2 Maximum sea temperature

The maximum sea temperature is the maximum monthly average water temperature during [the warmest
month at the depth of abstraction, which maybe extrapolated from surface temperature measureinents.

5.2.3|13.3 Direct and diffuse solar-radiation intensities

For detailed design calculation/hourly radiation data for a period of clear days in the warmest month is
necegsary. The period is considéred to coincide with a period in which the maximum temperature occurs,
taking into account the assogciated relative humidity. The traditional method of designing structures assumes
that fthe maximum roaom=cooling loads and the maximum refrigeration load for air-conditjoning occur
simultaneously, but it is-noted that maxima of room-cooling loads can actually occur in a period| which is not
coingident with maximum outside temperature.

In thg¢ absence of solar radiation data for the location, data may be taken from a similar locality] at the same
latitugle. In_the*absence of collected data, calculated values may be applied from Reference [29] or a similar
refer¢nce.

The reftection from the sea surface may be taken as 20-% of the totat Tadiation ntensity:

Radiation heat gains from flare stacks shall also be considered.

5.2.3.34 Internal environmental conditions

Two approaches may be used for the specification of internal environmental conditions. The traditional
approach relies on the specification of absolute values established by experience or local regulations. An
alternative approach based on a measurement of population acceptance is given in 1SO 77307, The
ISO 7730 method applies only to manned areas. Table 2 gives guidance that may be used if the approach
outlined in ISO 7730 is not adopted.
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Table 2 — Recommended indoor environmental conditions

Description Examples Minimum Maximum HVAC Comments
temperature | temperature | noise limit
°C °C dBA
Manned areas — Control room 19 24 40
sedentary work Radio room
Living quarter areas |Recreation areas 19 24 40
Cabins
D;II;IIy TOUUTTT 19 24 SC
Corridors/toilets 16 25 50
Laundry
Stores/galley
Plant-room 10 35 65
Switch room
Offices 19 24 40
Dry store 16 24 50
Gymnasium
Sick bay 21 25 40 A'room controller should allow

adjustment of room temperaturg to a
max. of 25 °C when outside
min./max. design temp. are

prevalent.

Light manual work Laboratories 18 24 50

Stores 16 24 60

Workshops
Unmanned without Utilities module 5 35 80
electrical eqU|pment
Unmanned with Switch rooms 5 35 70 As an option to cooling, heat mgy be
electrical equipment provided to limit humidity to 80 .
Equipment ropms Battery rooms 15 25 70 35 °C maximum may be acceptéd
with temperature- for certain types of batteries.
critical instruments
Unmanned Production 5 35 80

Modules

It is also regommended that the relative humidity be kept between 30 % and 70 %. These limits are $et in
order to decfease the risk of unpleasant wet or dry skin, eye irritation, static electricity, microbial growth and
respiratory diseases.

Sound attenuators shall be located at points in the HVAC systems where they can control both break-out and
break-in of noise. Typical positions are at plant-room walls prior to the ductwork leaving the room, and at duct
entry into control rooms and other areas requiring low noise levels. Care shall be taken when designing the
HVAC systems to allow for the poor sound absorption characteristics of many of the areas served. As all
spaces except the cabins and public areas are acoustically “live”, little attenuation of HVAC noise by the
space is likely to occur.

Consideration shall be given to reducing the noise levels at source in the first instance.
Outdoor air inlets and outlets shall be attenuated to a value where they do not exceed the local predicted

background level by 5 dB or exceed 80 dBA (or national standards) at a distance of 3 m from the outlet,
whichever is the more stringent.
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Sound power generated by, or transmitted through, the HVAC systems shall not contribute to exceeding the
levels stated in local regulations, recognized standards or the guidance given in Table 2. An analysis shall be
performed to demonstrate the noise and vibration contribution from the HVAC system.

Where sound attenuators are required in the LQ, galley and laundry extract systems, they shall be suitably
designed to reduce the risk of grease/lint accumulation and subsequent fire hazards.

Sound attenuators are not recommended in the shale shaker or mud tank extract systems, where excessive
airborne dirt would nullify their effectiveness.

5.2.4 Natural/mechanical ventilation

5.2.41 Objective

The pbjective is to select a means of providing ventilation to any hazardous or non¢hazardous area of an
installation.

5.2.4|2 Functional requirements
Provide ventilation to any area that requires it, giving consideration to the following:

a) eteorological conditions, particularly prevailing wind and/its. strength, external tempgrature, and
mecipitation;

b) rnisk-driven segregation of hazardous areas;
c) heating and cooling design loads;

d) llfe cycle costs of the purchase and maintenance of mechanical HVAC and associated Emergency
$hutdown (ESD) systems;

e) énvironmental considerations, such as'personnel comfort, particulate control, and noise;
f)  weather integrity of instrumentation and controls;

g) meed for structural integrity;

h) ¢ontrol and recoverydrom hydrocarbon loss of containment;

i) process heat conservation.

Note [that manyof these factors are controlled by local legislation, which should be consulted for inplications.

5.2.4|3 A Detailed requirements

The major consideration in installation Tayout and ventilation philosophy is Tikely to be risk, whether it is
measured in terms of potential harm to the individual, asset or the environment. Quantitative risk analysis
(QRA) may be undertaken to evaluate the risk benefits of alternative layout arrangements during the option-
selection phase, and HVAC engineers can be expected to contribute to the modelling of smoke and gas
releases as part of the decision-making process.

The requirements for heat-tracing, insulation, corrosion protection and maintenance cost shall also be
considered when evaluating natural ventilation versus enclosed mechanically ventilated areas.

Production areas generally shall be ventilated by natural means, where possible, as this is the least complex
and most reliable method. However, effective temperatures, resulting from wind chill or heat exhaustion, shall
be determined to establish the effects on personnel operating efficiency (where personnel are required to work
in thermally uncontrolled areas) and equipment, and, consequently, the extent of any required protection.
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In hot climates, roofing or other protection may be provided instead of mechanical ventilation.

Mechanical ventilation shall be used when ventilation by natural means is unable to satisfy requirements as
given in Clause A.2. Powered systems shall operate satisfactorily in wind conditions varying from still air to
design wind velocity and plant margins shall be included in the design or fans conservatively sized in order to
ensure the requirements are met during adverse wind conditions.

Free cooling, i.e. cooling by outside air is preferred to cooling by refrigeration. In some parts of the world, it
can be practical and energy-efficient to use seawater cooling, for which further requirements are given in
Clause A.5. Environmental data from project locations shall be used to determine available free-cooling
potential, and shall be verlfled to ensure that temperature d|fferent|als normally too Iow to allow margin for

error, are co
can exceed t

Designs sha
transmitted f{
marginal and
conduction i
demonstrate

Consideratio
Where heat
such as con

used.

Drilling facil
determined |

outside air sipply to meet the extract air requirements of thestanks and shakers. Under normal circumsta

these requirg
space. The {
drawn in fron

The design g
5.2.5 Seleg

5251 O
The objectiv
provides the
fire and gas

5.25.2 Fu

e de3|gn maximum for short perlods during peak out3|de condltlons

| ensure that ventilation air is provided to control heat gains from personnel, equipment and
hrough the walls of the space(s) served. The practicality of free cooling is always likely
hence validation of cooling levels is particularly important. Heat gains from fans, fan motor
hto the ductwork shall be particularly included in the cooling-load calculations, as exper
5 that underestimation of resultant system temperature rise is a common preblem.

h shall be given to the removal of residual heat from equipment that has ceased operation.

hains are excessive, room air-conditioning units mounted within‘or local to the space(s) se

ties, such as shale-shaker and mud-tank areasAnodules, shall have an air change
y the air quantity required for the extraction of fumes, heat and dust, and, of necessity, rg

ments are met by a powered supply system\t0 provide adequate air distribution to the gg
h a variety of openings. Under these circunistances, natural ventilation may be used for mak

f HVAC systems in drilling facilities_is shown in more detail in 5.4.4.
tion of controls philosophy.

bjective

)
=

operator with/essential information on the status of the plant and is integrated with the instal
F&G) and ESD systems, so that actions in an emergency minimize the risk to personnel.

nctional requirements

tures

heat
fo be
5 and
ence

rved,

frol centres, switch rooms, telecommunications/electronic éguipment and radio rooms, may be

rate
quire
hces,
neral

xception to this requirement is where theimodules are of a semi-open nature where air can be

B-up.

is to provide a.system for controlling HVAC systems from a frequently manned location that

ation

The control

a)

b)
philosop

c)

d)

14

dand mnnifnring system shall

provide the operator with the status of the HVAC plant,

hies,

provide a link to the installed F&G and ESD systems, and

comply with the installation smoke and gas control philosophy.

provide the minimum necessary controls for the plant consistent with the operation and maintenance
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3  Detailed requirements

3.1 General

The philosophy outlined in 5.2.5.3 is a requirement for large, integrated installations and is not always
appropriate for very small installations and those that are not normally manned where HVAC is not considered
to have a role in asset protection.

The systems shall be integrated into the overall monitoring and safety systems of the installation and shall be
provided with controls for normal and emergency operations that shall be within, or readily accessible from, a
normally manned central location, usually the central control room (CCR).

Decig
the n
cons
pane

indicgtion and alarms.

All cq
a ded

Whefe this is not practical, panels local to the HVAC plant may bednstalled. In all cases, a cg

shall
F&G

Cont
pane

5.2.5

The
there

Whefe mechanical ventilation systemscare' installed, careful attention shall be paid to their ope

ions regarding the extent of manual control shall be made early in design development, D
hanning and operating philosophies, the cost of additional signal capacity to HVAC pa
pquence of failure to act, it might not be considered necessary to route some indication’back
and annunciate automatic alarms. Examples are “filter dirty” indication and-alarms,

ntrols and indicators serving similar types of equipment shall be grouped_in a logical seque
icated HVAC-panel or integrated with a central control and monitoring.system (CMS).

be indicated at the F&G panel in the CCR. In addition, fire/gas)damper status shall be ing

panel in the CCR.

ol panels supplied as part of packaged equipment shall ‘be interlocked with either central o
S.

3.2 HVAC shut down philosophy

HVAC shutdown philosophy is an essential part of the installation ESD and F&G philos

epending on
nels and the
to the HVAC
nd  humidity

hce, either in

mmon alarm
icated at the

r local HVAC

ophies. It is,

fore, important that the HVAC shutdown philosophy to be determined early in design gevelopment.

ration and/or

shutdown in conjunction with fire and gas detection and protection systems. The nature of the shutdown
philogsophy related to fire detection can vary among different operators and among different statutory
regulptors.
5.2.5/3.3 Control and'monitoring — Normal operation
5.2.5{3.3.1 Dedicated and integrated HVAC panels
All cgntrols and indicators serving similar types of equipment shall be grouped in a logical sequeice. A typical
arrangement-fot’a large, integrated installation is as follows:
a) Controls

— start All fans

— stop All fans

— automatic changeover For each run/standby fan set (including shut-off dampers)

switch with selector

— open + close All fire/gas dampers, as required by the F&G philosophy
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b) Indicators
— run All fans
— stop All fans
— tripped All fans
— filter dirty Each filter (not separate vane sections)
— onltripped Each heater
— lamp test
— onltripped Each package equipment item
— opeh Each fire/gas damper protecting fire-rated bulkheads or providing bou
isolation to a TR
— clode Each fire/gas damper protecting fire-rated bulkheads qrproviding bou
isolation to a TR
— losq of pressurization ~ Any area requiring pressurization, and each gas turbine hood
c) Alarms
A commpn alarm indication shall be provided to a normally-manned control location for the following:
— fan }rip;
— heater trip;
— filtef dirty;
— package equipment trip;
— losq of pressurization;
— fire/gas damper operating-mode failure:
5.2.5.3.3.2 Local control of fans
A manual on/off station shall be provided local to each fan.
Extract fans gerving local fume=producing activities or equipment, such as welding and paint-spraying b
or positions and fume cupbeards, shall be provided with start/stop control, complete with run indication,
to the equipment or working position.
5.2.5.3.3.3 Fire/gas damper controls

ndary

ndary

boths
local

4 4 1 Holo o dlo 1 H £ el o Lol H £
COﬂtI’Ol Of thb dlUdtUlS STidit U Uimouyrt a Siytial ImutiTt UTric U TTTUTeS U UTS TUNTUWITTY TOUUT SUUTUTS.

a)
b)
c) automat
d) automat

remote manual operation;

local manual operation;

ic closure by the installation of a fire- and gas-detection panel;

ic fail-safe by release of a local heat-detection device.

Where several fire/gas dampers serve an area module, they shall be grouped such that automatic operation of

any one shal

| automatically initiate operation of all the others.

Local, remote, manual or automatic functioning and interlocks shall be based on an area safety assessment.
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5.2.5.3.34 Loss of differential pressure

Differential pressure between areas requiring such protection shall be alarmed when the differential reduces
to a predetermined level that is deemed inadequate to maintain protection.

In each non-hazardous area adjacent and connecting to a hazardous area, each extract fan shall be
prevented from starting until its associated supply fan run-up velocity has been reached and the supply
shut-off damper has opened.

A time delay shall be incorporated to minimize the nuisance value associated with door opening.

5.2.5[3.35 Temperature control
Duct{ or unit-mounted water/steam heat exchangers (heating and cooling coils) shallk.be automatically
tempprature-controlled by a duct- or room-mounted sensor modulating a heatingsme&dium| proportional
contrpller.

Uncontrolled seawater heating/cooling coils may alternatively be considered.

Ductimounted electric heaters shall be controlled using either one- or two-step direct-switching thermostats or
contgctors or thyristors.

Appropriate thermal protection and interlocks for safe maintenance shall be provided.

All upit heaters shall have hand-operated on/off fan contral. “Additionally, electrically heated uynits shall be
complete with integral automatic supply and upper limit temperature controls.

Whefe a HVAC system employs duct-mounted coils far,both heating and cooling, controls shall be interlocked
to enpure complementary operation.

Outdpor-air and recirculation dampers, where fitted, shall be automatically controlled by externalfambient and
recirqulation air temperature sensors, and shall be fixed such that sufficient outdoor air is introdu¢ed, as given
in Clause A.2. An override facility shall be provided within the HVAC control system, to supply fulljoutdoor air if
smokle is detected in occupied spaces.

Whele heaters are used in a hazardous area, the heater coil temperature shall not exceed the T{rating for the
area,|as specified in IEC 60079-0.

5.2.5|3.4 Control.and’monitoring — Emergency conditions

The [HVAC-systems-'shall receive signals from the ESD/F&G/manual trips consistent with fthe selected
shutdown tripping’philosophy.

Oncq stopped, the fans shall be prevented from being restarted until the hazard has been clepred and the
signs1l has.been reset through the ESD/F&G systems.

Upon total loss and subsequent reinstatement of electrical power, the HVAC systems shall be restarted in
accordance with the initial start-up procedure.

Black-start ventilation shall be achieved initially by natural ventilation and secondly by portable fans. The main
ventilation plant shall be made operational as a matter of priority.

It can be necessary for HVAC cooling equipment serving the CCR, emergency switch rooms,
telecommunications/electronic equipment and radio operator's room to be connected to the emergency
electric power supply so that they can continue to operate during an emergency, consistent with the TR
philosophy. The requirement for space cooling depends on the rate of temperature rise due to
electrical/electronic equipment heat. Emergency-powered cooling shall be provided only when maximum
operating-space temperatures or the permissible “heat stress” is exceeded within the required emergency
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operating period. It shall be recognized that equipment-heat dissipation during an emergency can be
significantly less than under normal circumstances.

Where room-cooling units are installed and are required to operate to provide cooling during emergencies,
they should normally only recirculate air. Outside air supply shall be isolated in emergencies through fire/gas
damper operation.

All externally mounted electrical components, such as air-cooled condensers, that are required to operate in
an emergency shall be suitable for zone 1.

5.2.6 Operating and maintenance philosophy

5.2.6.1 Objective

¥
7

as is
H the

The objective is to provide an HVAC design that provides as high a degree of operational availability
reasonably practicable, within the constraints imposed by installed cost, maintenance resources an
consequencegs of failure.

5.2.6.2 Fynctional requirements
bdes,

cified

shall include the necessary standby arrangements, design margins, plant operating m
power supply, access provisions and requirements for routine-njaintenance to enable a spe
vailability to be achieved at minimum cost over the lifetime of the installation.

The design
availability of
operational g

5.2.6.3 De¢tailed requirements

The functional requirements may be achieved by giving consideration to

installed|cost of a component or system,

reliability under continuous running or intermittent use, and the consequence of failure,

simplicity of design and operation,
standardization of components and holding of spares,
ease of maintenance and consideration of access, special tools, and
criticality of key components insnormal or emergency conditions.

ormally operates\continuously, but there can be times when it is idle or operates intermittently.
hall provide for-these variations.

Equipment n
The design s

Where a sys
“sparing” phi
essential se

tem and\equipment are designed for continuous operation, consideration shall be given t
osophy.*Sparing of equipment is preferred to minimize down-time and improve the availabi
vices. This requirement is normally fulfiled by providing all fans as duplicate sets giv|

p the
ity of
ng a

specified levi

| -of standby, with the exception of thase exiract units serving non-essential services It

can,

however, be practical to adopt a single, 100 % supply fan philosophy if the economics of production shutdown
have been fully evaluated. Similarly, the adoption of 2 x 50 % supply fans and 1 x 100 % extract fan can be
acceptable on some supply and extract systems, if contingency plans for breakdowns have identified the
consequences of changes in differential pressure, the likelihood of rapid repair and the availability of
alternative means of ventilation.

On duplex fan systems, dampers shall be provided on each fan to prevent backflow and facilitate
maintenance. Controls shall ensure that damper opening and closure is coordinated with associated fan
operation.

The central refrigeration plant shall have a specified level of standby to provide adequate cooling capacity
where loss of cooling cannot be tolerated.
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One objective of equipment selection shall be to reduce spare stock quantities and to incorporate maximum
standardization of components to enable interchangeability between all HVAC systems on an installation.
Special attention shall be paid to air filters and other consumables. To achieve standardization, certain
equipment may be upgraded or increased in size.

Due to the high cost of maintenance and the requirement for operational availability, the system shall be
designed to maximize intervals between maintenance periods and the emphasis shall be placed on
maintenance on a predictive rather than run-to-failure basis. Consideration should be given to the adoption of
a condition-monitoring philosophy. Long-term reliability of components, materials and systems is essential,
and particular attention should be given to life cycle costs.

The plant-shall-be—well-placedforcase—of-mamntenancein-orderto—ensurebetteroverallrelahility. Lack of
withdrawal space inevitably increases maintenance costs and shall be avoided. The falloying general
principles shall be followed.

a) Plant and equipment shall be floor-mounted wherever possible.
b) Flant and equipment shall have good access for maintenance purposes.

c) [Permanent access platforms shall be provided for all items of equipmenttequiring regular maintenance or
inspection, where adequate access from floor level is not possible.

d) Ample head room and good lighting shall be provided.
e) Ample withdrawal/removal space shall be provided for all items of plant and equipment.

f) Designs shall include provision for lifting and“handling of plant and comporlents during
gonstruction/maintenance.

All components requiring regular servicing shall have removal and maintenance space envelopgs developed
and toordinated with other disciplines. Ideally, withdrawal and maintenance spaces should pe common.
Thesg envelope drawings shall indicate the position and test loads of all lifting points and the actual
withdrawal route. Routes for large items_shall be developed to crane lift points or laydown areas.

In order to avoid problems during fioek-up and subsequent maintenance, no part of any system requiring
mainjenance shall overhang the sea:

5.2.7] Materials and corrosion

5.2.711  Objective

The o¢bjective is_to~specify materials and protective coatings for equipment and components that|minimize, as
far a$ is reasonably practicable, life cycle costs for the installation and potential harm to persopnel who are
affecjed by-their operation.

5.2.712— Functionalrequirements

The design shall recognize the saliferous atmosphere and relative humidity that are present throughout the
installation life.

Non-combustible, non-toxic materials shall be used throughout; such materials, when heated, shall not emit
toxic fumes.

The design shall recognize that operation under fire-engulfed conditions can be required for some
components.
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5.2.7.3

Detailed requirements

Of the potential sources of corrosion on an installation, the following have the largest impact on HVAC:

hemicals in dust, paste and liquid forms;

attack;

products of combustion;

a) drillingc

b) galvanic

c)

d) salt aerosols.

Materials lisfed in item a) are mainly concentrated around drilling storage areas, but they are carrig

wind-borne d
ltems b), c) 3

The conseqy

etc.;
specify i
make ug

use corr

Stainless ste
and compos
recognized t
above the ay

For short lifg
steel specifi
advances ex
replacement

usts to surrounding areas following release from storage tank vents and dump chutes.
nd d) occur throughout the installation.

ences of corrosion can be reduced by philosophies that

minimizg opportunity through control of environment, e.g. through control of humidity, effective filtr|

hherently corrosion-resistant materials;

e of corrosion-resistant coatings; or

bsion allowances to extend the period before replacement:

els are usually preferred as a means of minimizing corrosion. Other materials, such as alum
te, offer mass savings and corrosion-resistant;capabilities. As a general caution, it shou

hat the temperature of sparks from aluminium” and many other alloys or carbon steel ca
to-ignition temperature of certain hazardous)gases.

times, as for example on upgrade or‘refurbishment work, it can be cost-effective to adop

tend planned life longer than.designers anticipate, with the result that high maintenance
costs are incurred. These coSts can be avoided by a more conservative, but expensive, cho

materials at the outset.

Coating of m
but coatings|

ild steel components offers a potential saving over stainless steel (for example, in fan impe
can suffer damage; thereby giving rise to potential for out-of-balance problems; ther

materials angl components niade from inherently non-corroding materials are usually preferred.

d as

Btion,

nium
d be
n be

mild

ations for ductwork, etc., but in imost areas of the world, experience indicates that tecfhnical

and
ce of

lers),
pfore,

ication of ductwork in mild steel that is painted or galvanized after fabrication can, dependi

All items likely to suffer from corrosion prior to being made operational shall be protected to ensure that they
are in satisfactory condition at the time of mechanical completion. This applies to minor components, such as
fire damper bearings, just as much as to larger packaged items.

Consideration shall also be given to the sparking potential of components, particularly fans, naval brass or

leaded brass

20

rubbing rings and plates fitted to the casing, belt guard and impeller.
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5.2.8 Design margins and calculations

5.2.8.1 Objective

The objective is to ensure that design integrity is demonstrated in the provision of cost-effective HVAC
systems by calculations that take due account of the accuracy of HVAC system input data and extremes of
design environmental conditions.

5.2.8.2 Functional requirements

esign shall be documented in accordance with suitable industry standards. e.qg. those of ASHRAE [29],
E [30] or similar recognized authorities.

The
CIBS

Sped|
other

fication of equipment shall recognize the maturity of the design and the level of inférpratior
disciplines in the design process.

provided by

5.2.8|3 Detailed requirements
Evall
room
CIBS

finaliz

ation of the ductwork-system resistances and interaction of supply and)extract systems with respect to
pressures and wind effects may be calculated manually or by a suitable computer program|endorsed by
E, ASHRAE or another similar, recognized authority. The calculations shall be revised and updated as
red discipline information and wind-tunnel tests, etc., become available.

ve to ensure
ed + 10 % at

volume, as
e, with filters
n-hazardous

Fans
minin
the g
deter
being
modu

shall be selected to operate on the steep part of their performance pressure/volume cur
nal volume fluctuations during adverse wind conditions. The airflow variations shall not exce
rojects dimensioning wind speed. The operating~point used shall be at the required
mined by the basis of design, with the pressure loss based on the actual system resistano
taken at their average pressure drop, plus any: pressurization load that is required in ng
les.

Maximum fan and/or system pressure in a ng-air-flow situation (fans running against closed dampers) shall be
considered with respect to any system or.area consequence this can have.

The gccumulation of individual equipment operating margins shall not form the basis of the o
design. The purpose of including-these margins is to ensure flexibility in the duty of periphers
rathef than gross oversizing of/fan‘duties.

If the] designer is convinegéd-that a margin is required, it shall be demonstrated that the followin
taker] into account:

e stage of the-design and the confidence in the ductwork routing and air volumes;

e sensitivity of adding margins to the design with respect to the required motor size, e.g. th
mall metor sizes is unlikely to create a problem, whereas the same approach on large mo

erall system
| equipment,

g have been

e doubling of
ors can alter

e-size of generators, cabling and switchgear.

The performance of the combined supply and extract system shall then be checked for adverse wind
conditions. A value of design wind velocity consistent with that given in 5.2.3.3 shall be used, with the effect
being calculated using a computer-aided engineering package recommended by, e.g., ASHRAE [29] or
CIBSE [30], This load can produce both positive and negative effects on the system pressure loss, resulting in
variations in the supplied volume and module pressure. It should not be assumed that these changes are
detrimental to the total safety of the system performance before first fully analysing their consequences. The
influence on adjacent modules shall be evaluated. Variations in the process performance shall also be
considered, as they can affect heat gains by, and fugitive gas leaks into, the space.

Where practical, the fan and motor shall be selected to accommodate capacity changes to compensate for
system deterioration and possible modifications to the distribution duct routes (e.g. by using different belts and
pulleys, adjusting inlet guide vanes or varying motor velocity).
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Where duty/standby fans are required, they shall be selected so that they are capable of starting against a
5 % backdraught volume. Depending on the arrangement and quality of the run and standby shut-off
dampers, a margin of up to 5 % should be added to the fan design duty.

The final selection shall be checked for wind gusts producing velocities with a probability of exceedance of
0,1 %, to ensure the system recovers naturally after these adverse effects.

Small-volume fans require special consideration. For example, a system resistance should not double as a
consequence of the addition of the wind load. The use of cowl-type inlets and outlets should be considered to
mitigate the effects of wind loading. Components such as filters and attenuators, along with ductwork, should
be increased in size to reduce the system resistance; in other words, the system should be designed around a

practical fan approach—ensures—good—ia by—+educigthe—generatedHoise,
vibration and

calection
SCTCCTOTT

power requirements

P
T

Thic n-afficianay, thaea
TS H—CmCIenoy; e

5.2.9 Wind-tunnel and computational fluid dynamics (CFD) modelling

5.2.9.1 Objective

The objectiy
reasonable 3
with a high d

529.2 Fy

A modelling
— natural v
wind pre
require
gas bui

helideck

hot-plun
installati

weather
5.2.9.3

5.2.9.3.1

}

e is to undertake a modelling programme that reproduces installation conditions wit
ccuracy, so that design options can be consistently evaluated and the-Chosen option optir
pgree of confidence that the design performance will be confirmed by actual measurements.

nctional requirements

programme, either CFD and/or a wind-tunnel test, shall be-undertaken to predict
entilation rates and frequencies,

ssure distribution around the installation to determine air inlet and outlet positions,
ents for secondary ventilation,

-up inside hazardous modules,

configurations and operating.enyelopes,

DN,

protection for thetworking environment.

Detailed requirements

General

Nin a
hized

e and contaminant (naoxious exhaust and hydrocarbon) smoke or gas flows around the

uces

The goal off

CFD and wind-tunnel modelling is to undertake a modelling programme that repro

installation conditions as accurately as possible so that design options can be consistently evaluated and the
chosen option optimized with a high degree of confidence that the design performance will be reflected by
actual measurements.

It is important to remember that these are bespoke techniques requiring careful implementation by experts.
CFD and wind-tunnel modelling can give the wrong results if not properly applied.

Traditionally, both wind-tunnel and CFD modelling have been used to undertake the above scopes of work.

The development of ever-more-powerful computers and enhanced CFD software has, however, firmly tilted
the balance in favour of CFD.
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Where an existing wind tunnel is available, it can be useful in performing certain supplementary studies such
as

a) helideck wind environment,
b) overall wind forces and moments, and

c) wind pressure distribution.
Other studies are best performed by CFD.

It should be noted that for studies b) and ¢) in particular, it is important that the Reynolds number effects on
cylindrical structural elements and equipment be addressed. This is particularly important for|gravity-base
installations where the large-diameter concrete shafts can critically affect the flow patiems over the
installation. If due allowance is made for Reynolds scaling effects, there can be either ardepartyre from true
scalig, full scale to model, apparent in the cylindrical structural tubing and equipment;>or‘an implementation
of ernfhanced surface roughness. If these Reynolds number corrections have not been implemgnted on the
wind{tunnel model, the results can well be unsuitable for the studies of wind presstres and overall wind forces
and rhoments.

5.2.9|3.2 Computational fluid dynamics (CFD) — Preparation for.analysis

5.2.9(3.2.1 General

CFD|modelling shall be undertaken by companies or personnelexperienced in this field of work with a track
record in building CFD models from drawings and/or installation CAD files in a neutral format, syich as IGES.
The input of the appropriate level of detail is particularlyimportant to balance the accuracy of t;l:e result with
the speed of computing.

5.2.9/3.2.2 Computer model

The ¢omputer model shall be constructed frem tetrahedral or hexahedral elements. Grated floors, walkways,
etc., ghall be modelled by a suitable porous boundary condition. The platform features shall be modelled with
suffidient detail. Areas of congestion,“such as nests or runs of small piping, cable tray, dtc., shall be
represented by a porous modelling ‘approach. Appropriate drag coefficients of equipment and stquctures shall
be ingluded in accordance with Darey's equations. The mesh shall extend downwind of the platfoqm by at least
six times the along-wind length of the platform. It shall also extend away from the platform by nfore than two
timeq this length upwind andyacross wind. This bounding mesh shall be constructed such that|the cell size
incregases away from the platform. The cell size shall be approximately uniform for three cell layefs around the
platfgrm geometry or_at)least expand in a gradual manner, depending on the location of the geometry with
respact to the regions of interest. The density of the cells shall increase in the regions ofl importance,
partiqularly where dlarge numerical gradients are predicted. The use of mesh adaption during the run is
advaptageousdor'dispersion and fire studies.

The jnfluence of the grid on the results shall be minimized to prevent artificial dispersion| of the flow
charg cterlst|cs Th|s is espeC|aIIy |mportant around the reglons of mterest such as above the heligeck during a
wind envit ] T f ne computational
mesh shall be gradual, particularly in a grid of tetrahedral cells. Meshes of hexahedral cells shall be aligned
with the general direction of the flow where possible. The quality of the mesh shall be kept as high as possible
by keeping the shape of the cells as regular as the surrounding geometry allows.

5.29.3.23 Boundary layer modelling

The boundary layer over the sea is determined by the mean wind velocity; the greater the wind speed, the
rougher the sea's surface and, therefore, the higher the surface drag; the higher the surface drag, the greater
the wind shear and turbulence intensity.

To specify the boundary layer at the windward face(s) of the computational mesh for a given mean wind
speed, U, the mean wind speed, the dissipation rate, and the turbulence kinetic energy, &, shall be entered as
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functions of height above the sea surface. When the differential shear stress model is used, the shear stress
shall be entered as a function of this height. The roughness factor of the sea surface shall be modelled such
as to maintain the boundary layer defined upstream throughout the computational domain for each wind
speed analysed.

5.29.3.24 Computational model

For most studies the isotropic or k-¢ model can be used, but with at least a second-order differential. In order
to resolve the vertical and along-wind turbulence components, the helideck wind environment studies shall be

considered using a differential shear stress model.

5.29.3.3 CFD — Analysis

5.2.9.3.3.1 Helideck wind environment

CFD shall be modelled using a non-isotropic model; for example, the differential shear, stress model| The
purpose of the non-isotropic model is to enable the turbulence to be resolved into its vertical and alongfwind
components [for the analysis of helicopter operational safety on take-off and landing.

The results fpr each wind direction shall be presented in the form of colour-coded isopleth maps of the jnean

and r.m.s values for both the along-wind and vertical components. Two ,sets of isopleth maps shall be

produced, or

in the ve

in the ve

5.2.9.3.3.2

The exhaust
techniques tq

The wind dirg¢ctions analysed shall be those carrying the exhaust plumes towards specified locations. Thg

wind speeds
in the form o
sectional iso
in the vertica

The results
safety of per

5.2.9.3.3.3

Ventilation a

entated as follows:
rtical plane across the helideck centre, transverse to the wind direction;

rtical plane over the helideck centre, in line with the wind direction.

Gas turbine exhaust plume dispersal
outlet shall be resolved sufficiently and the.CFD analysis shall exploit adaptive meshing

optimize the computational mesh around the dispersing exhaust plume.

shall be selected on the basis ©f a preliminary numerical analysis. The results shall be prese
colour-coded sectional maps, 'of temperature above ambient at each selected location. Thes
bleth maps shall be supplemeénted by colour-coded isopleth maps of temperature above amb
plane cutting the axis’of the dispersing plume.

shall be interpretéd)in terms of helicopter operations, crane operations, drilling operations
sonnel.

Natural’and partially natural ventilation

bseSsment shall determine the following per module or area:

nted
e
ient

and

the airflow patterns within the naturally ventilated areas on the platform;

naturally ventilated area;

ventilated area.

the net (or overall) air change rate and ventilation efficiency (VE1), which shall be computed for each

the local air change rate and ventilation efficiency (VE2), which shall be computed for each naturally

The flow over the platform and through the naturally ventilated areas shall be analysed for eight equally
spaced wind angles plus those wind angles + 22,5° from the normal to the fire/blast walls, giving a total of

12 angles.
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The net or overall ventilation efficiency, VE1, shall be such that the net air change rate in a naturally ventilated
module or area be at least 12 air changes per hour for 95 % of the time. For this purpose, it is sufficient to
ensure that the net air change rate is 12 or more for a wind speed that is exceeded 95 % of the year (the 5 %
cumulative value of yearly wind speed).

The local air change rate and ventilation efficiency, VE2, is modelled to assess airflow patterns and local air
change rates throughout the module. VE2 is used to define whether the module is adequately ventilated and

for what percentage of time at least 12 air changes per hour are achieved in all parts of the module or area.

The CFD analysis shall be in two phases:

a transient analysis shall be conducted with a neutrally buoyant tracer from which the] air-ch
every point within each naturally ventilated area shall be computed.

The analysis shall be combined with the site wind-frequency data to predict the perfcentage of tin

chan
abou

je rate exceeds 12 per hour. The range of wind speeds about the 5 % cumulative value sh
this pivotal value with correction for variation in wind shear.

The airflow patterns and air exchange over rates shall be presented as colour-coded isopleth may

of hg
rates
chan
probl

5.29

Gas

surro|
sonig
analy
mods
subs

rizontal slices through each naturally ventilated area. From thelisopleth maps of local ai
for the 5 % cumulative wind speed, the zones of locally entrained or trapped air whe
jes per hour are not met are readily identified. The results shall be analysed with resped
ems that can occur from fugitive gas build-up and excessive chill factors.

3.34 Gas-leak dispersion

eaks can occur in two forms: the first is when\the sonic jet emerges in a confined area and

gas release does not impinge on anything near the source; it forms a jet release. It is ng
se the sonic release during the supersonic phase after emergence; therefore, the effe
lled within the computational mesh ‘shall be at a point beyond that point at which the
bnic. The contractor shall, howeyver, justify his approach.

The gas dispersion shall be modelled as a transient event, starting from initiation, then dispersior

leak
valve
meslH

Gas-

etection, and then after closure of isolating valves and leak fall-off as the inventory between
s depletes. The CFD-analysis shall exploit adaptive meshing techniques to optimize the G
around the gas dispérsion plume.

lispersal modelling shall take into account the effects of buoyancy.

The fesults shall be presented in the form of a time sequence of colour-coded, sectional isopleth

locat
serie

ons,far-each of a number of selected wind conditions. The isopleth maps shall be supple
5 of isometric views of the time-varying envelope of the lower flammable limit (LFL) of the ga

our shall be

ange rate at

e that the air
all be scaled

s in the form
changeover
re the 12 air
t to possible

breaks up on

unding equipment, walls, floors, etc., which destroys the initial high momentum. The second is when the

t practical to
ctive source
jet becomes

, followed by
the isolating
omputational

maps at key
mented by a

D.

For each key location and wind condition, the time history of the gas concentration from the leak shall be
plotted. The concentration representing the LEL shall be indicated together with that concentration
representing an unacceptable level of any toxic component of the gas (such as H,S) and, therefore,
impairment with respect to personnel at that location.

5.29.3.3.5 Fire combustion gas/smoke dispersion

Fires can be an evaporating hydrocarbon pool, gas jet or mixed fires. They can be partially enclosed
(compartment fire) or external, for example, a sea fire, weather-deck-pool fire or an external jet fire.

For an internal (compartment) fire, the modelling procedures shall be described and justified by quoting
reference sources of empirical data.
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For a jet fire, the estimation of flame lift-off, flame-base diameter, flame length and diameter at the end of the
flame shall be described, quoting reference sources for empirical data. The expansion (dispersion) of the
combustion gas/smoke plume during the combustion or chemical reaction phase is less than that during the
subsequent dispersion phase. The smaller cone angle during the combustion phase is not recognized (unless
a full eddy break-up model is used). A description shall be included as to how this problem is overcome
numerically.

The studies shall treat all fires as transients, predicting the time histories of the combustion gas/smoke plume
dispersion from ignition, fire detection, closure of isolating valves and the reduction in fuel flow as the
inventory is depleted. The time histories of temperature above ambient, CO concentration, oxygen depletion
and optical density/visibility for the designated locations shall be produced. A description shall be given as to

how the invantery-depletion-is—caleulated—Fhe-estimation-of-CO-concentration—oxygen—depletion—and-optical
density/visibility in terms of combustion gas/smoke concentration shall be justified and empirical data’soprces
shall be identified. The radiation heat flux shall also be computed.

The smoke gnd gas dispersal modelling shall take into account the effects of buoyancy.

For each fire scenario, the results shall be presented in the form of a time sequence’ of colour-cpded,
isothermal spctional maps at key locations for each of a number of selected wind\conditions. The|CFD
analysis shall exploit adaptive meshing techniques to optimize the computational mesh around the dispgrsing
gas/smoke pjJume.

For each key location and wind conditions, the following time histories shallbe-plotted:

— temperature above ambient;

— CO congentration;

— oxygen ¢lepletion;

— optical density (visibility);

— radiatior] flux.

Each of the| above can be a hazard to persennel above specified limits and, therefore, represenis an
impairment. The time to impairment for each.of the identified potential hazards shall be tabulated for each key
location.

5.2.10 Perfgrmance standards

5.2.10.1 Objective

The objective is to define performance standards for HVAC systems that shall be used as a basl|s for
managing risk throughout the life of the installation.

5.2.10.2 Fynctional requirements

Performance standards are statements that can be expressed in qualitative or quantitative terms of the
performance required of the system, item of equipment, person or procedure, and that are used as a basis for
the management of risk throughout the installation's life. They shall be set commensurate to the magnitude of
the risk to be managed and shall clearly define the level of performance required for compliance.

5.2.10.3 Detailed requirements

Performance criteria are normally established on a company or project level, and are the standards of
performance of personnel, equipment and systems, identified as necessary for the achievement of the
screening criteria or to move towards company objectives. Performance criteria are generally quantitative and
measurable and shall clearly define the level of performance required for compliance.
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An important principle to be adopted in the setting of performance criteria is that their number and level of
detail shall be commensurate with the magnitude of the risk to be managed. Thus, caution shall be exercised
to avoid setting performance criteria at a level of detail that makes little contribution to the management of the
risks on an installation.

In developing performance criteria for an installation, it can be helpful to consider a hierarchy of criteria. High-
level performance criteria can be applied to the installation as a whole (e.g. ability of the structure to survive
defined extreme environmental conditions) or to major systems that comprise part of the installation (e.g. the
frequency of impairment of the TR). In some cases, high-level performance criteria might not be directly
measurable, but nevertheless they shall be capable of verification from either analytical studies or from the
results of assessments of low-level performance criteria.

Low-level performance criteria may relate to the principal systems used to manage major accidents on the
installation. Three characteristics shall apply to performance criteria at this level.

a) The items selected shall make a significant contribution to the management of risk;
b) The parameters selected shall be directly relevant to the achievement of the system goals.
c) It shall be possible to verify the parameters selected.

In dgveloping the parameters for the lower-level performance criteria, the following elemehnts shall be
considered:

— functional parameters of the particular system (a statement.of the purpose and the essential duties that
the system is expected to perform);

— iptegrity, reliability and availability of the system;
— survivability of the system under the conditions.that can be present when required to operate

— dependency on other systems which mightinot be available when the system is required to operate.

Perfgrmance criteria are normally set by-an-iterative process involving seeking a situation in which risks are as
low gs reasonably practicable. This is accomplished by initially setting performance criteria congidered to be
adequate based upon experience.and normal operating practices. These initial performance standards are
testefl to see whether they produce conditions in which risks are as low as reasonably practicable, and then
modifying them as necessary to_achieve this objective.

In thg setting of performance standards, the following aspects are important.

— [Performance _eriteria shall be particularly focused on those elements that are critical [to achieving
gatisfactory health, safety and environmental conditions.

— [Procedural’or operational criteria shall not be neglected in favour of hardware-type criteria.

— Criteria shall be directly measurable and shall not require extensive computational|l effort after

AAGLIram AN

— Measurement and recording of data to confirm compliance with performance criteria shall, wherever
possible, be part of the normal operational and recording tasks associated with the particular activity. This
reduces the possibility of duplication of effort and increases the probability that the task is undertaken in a
conscientious and efficient manner.

— Measured parameters shall, wherever possible, be clearly identifiable as contributing to risk reduction. If
this is not obviously so, efforts shall be made to explain the relevance of the particular performance
criterion to the personnel involved.

It is essential to have an established system of standards, such as that described above, against which to

judge the acceptability of the results of the HSE evaluation and as the basis for risk management decision
making. The system of setting, periodicly reviewing and updating the standards and the comparison of the

© 1SO 2007 — All rights reserved 27


https://standardsiso.com/api/?name=01ec469eb19143f4b9ba974037dea616

ISO 15138:

2007(E)

evaluation results with those standards is an integral part of the HSE Management System and the framework

within which
5.3 Syste
5.31

5.3.1.1

Natural venti

informed management can take place.

m desigh — General

Natural ventilation

Objective
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Detailed requirements

al airborne concentrations of flammable/toxic gases due to fugitive emissions;

he risk of ignition following a leak by quickly removing accumulations of flammable gas.

nctional requirements

t to note that the distribution of air within an area/module is considered ta"be at least as imp
ty of air supplied. As a consequence, in order to consider that ventilation of an area/modu
s alone is sufficient, it is necessary to comply with the following basie.requirements.
n ventilation rate shall be provided throughout the area.

n ventilation rate shall be as stated for mechanical ventilation.

h shall be given to the working environment by the adéption of a natural ventilation philosoph

e to ventilate production areas by naturali(means. The adequacy of this form of ventilation
hted by wind-tunnel testing and/or CFD.to ensure sufficient airflow into, within and out of mo
bingle stagnant areas shall not exceed'8 % of the module volume.

fficient air movement (distribution) throughout a naturally ventilated module, it can be nece
condary (scouring) ventilation:*Refer to 5.3.3. Modules that cannot be sufficiently ventilats

neans to achieve the required ventilation rate.
ded in the forn¥ of weather louvers if cost and mass are acceptable. The performance of we
superior to_ alternative forms of weather protection. Correctly designed and installed, louvers

nal air circulation through good diffusion.

rms, utilizing open slots or perforated sheets, can be suitable, but are unlikely to create a
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Whatever method is selected, the effectiveness shall be verified through the use of measurements under
normal operating conditions.

5.3.2 Mechanical ventilation

5.3.21

Objective

The objective is to provide mechanical ventilation when ventilation by natural means is unable to satisfy
requirements.
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5.3.2.2 Functional requirements

The HVAC systems shall be designed to

prevent ingress of gas and smoke, control contamination between areas and maintain acceptable working
and living environments for personnel (e.g. COSHH approach EH40 [39]) and non-destructive conditions

for equipment;

ensure that hazardous substances are contained or controlled at their source by means of local exhaust

ventilation;

prevent the formation of potentially hazardous concentrations of flammable gaseous

mixtures in

azardous areas by providing sufficient ventilation for the dilution, dispersion and rem
ixtures.

The system design shall include a fan-powered ventilation plant which draws 100 % af,its”outsi
non-hazardous area and provides it to the target areas.

For practical reasons, systems may be separated for the following areas:

on-hazardous areas;

azardous areas;
llving quarters;

reas in operation during emergency situations;
Ireas fitted with secondary ventilation systems;
drilling areas;
substructure;

Ireas with contaminated air provided\with separate extract, such as shale shakers/mud
ays, laboratories, galley, laundry, ‘et¢.

5.3.2|3 Detailed requirements

5.3.2|3.1 General

Haza

hazafdous systems)caused by reverse flow through ductwork systems in the event of partial systg

Equipment shall normally operate continuously, but there are times when it can be idle or
interrittently:. The design shall provide for these variations.

pval of such

He air from a

pits, welding

rdous and non-hazardous systems shall be designed to prevent possible contamination of non-

m failure.

can operate

Designs_shall endeavour, without prejudice to safety and operability, to minimize the following:

extent of offshore hook-up;
topside mass;

space requirements;
power requirements;

maintenance requirements.

Additionally, the requirement for system testing and commissioning, i.e. location of balancing dampers and
airflow testing, shall be considered early in the design development.
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The capacity of the mechanical ventilation system shall be adequate to meet the objectives and requirements
of 5.1 and 5.2. The system flow-distribution design may utilize single-system or primary and secondary
ventilation systems.

The minimum fresh ventilation air volumes shall be documented.

Where non-hazardous areas are adjacent to hazardous areas, a differential pressure shall be maintained to
meet the requirements of the chosen hazardous-area classification code. A form of relief venting from the
space shall be provided to ensure that the doors can be opened during normal and emergency operations.
For those applications where no powered extract system is proposed, pressure-relief dampers may be fitted.

Further requi

rements on the selection of this equipment is given in Clause A.10.

In order to e
mechanical v

5.3.2.3.2

Differential p
using mecha

Construction

pipe and cable seals and airtight construction are essential. A realistic appfeach to leakage through d

dampers and

5.3.2.3.3

All equipmer
facilities stru

From an ope
margins sha
effects (see
design wind
occur.

5.3.2.3.4

The potentia
shall be asse
potential flan
available, e.g

Gas damper
covered.

hsure the installation of an effective HVAC system, consideration shall be given during des
entilation systems to the aspects given in 5.3.2.3.2 to 5.3.2.3.5.

Differential pressure

ressure may be achieved either by imbalance of design airflows or through pressurization ¢
hical dampers.

of enclosures required to be pressurized shall ensure low leakage pf\pressurization air, for

fabric shall be taken at the design stage and monitored throughout the installation's life.

Effect of wind

t, ductwork and supports shall be designed to withstand all structural loadings as listed i
Ctural design parameters established by the project.

rating perspective, wind can adversely affect fan performance and area pressurization, and
| be included in the design in order to ensure the requirements are met during adverse
5.2.8). Powered systems shall operate satisfactorily in wind conditions varying from still
velocity, though the specified values can be exceeded when wind velocities greater than d

Inlets and outlets

for contamination and-reverse flow through the ductwork in the event of partial system f
ssed, and inlets separated from outlets by a distance determined by the size of the openin
nmability of the“exhausted air, and the extract velocity. There are various calculation me
. in Reference29], for this purpose.

5 shall belinstalled in all air intakes to ensure that any delay in detector/damper response fi

In accordan

gn of

bntrol

vhich
oors,

h the

plant
wind
air to
esign

Rilure
y, the
hods

me is

e with standards_air intakes shall alwaye he located in non-hazardous areas. An nyrnp’rinr

may

be made for air intakes to enclosures for process equipment that is located within a classified hazardous area.
For these enclosures, it may be acceptable to take air from areas with the same classification, i.e. free-
standing, noise-reducing enclosure for process equipment, analyser house, etc.

Air from non-

hazardous areas shall be exhausted to a non-hazardous area.

Air inlets and outlets from the various systems shall be protected from wind-driven rain and snow entering the
plant; see Clause A.2.
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5.3.2.35 Duct systems

Duct systems shall be designed to recognized standards, such as ASHRAE and CIBSE guides, and sized to
give the design throughput at velocities that do not give rise to unreasonable noise.

Supply- and extract-duct systems should be sized to suit the recommended maximum velocities in Table 3.

Table 3 — Recommended maximum velocities in duct systems

Area Velocity
Maximum Preferred
m/s n/s
Hazgrdous areas and non-hazardous areas normally 15 1Q.in mpin runs
unocgupied
LQ h|gh-velocity supply ducting, non-hazardous areas normally 10 6 in brarjch ducts
occupied
LQ ektract and recirculation ducts 7,5 5in m3in runs

The Wise of velocities in excess of the above requires the consideration of noise-reduction meadures and the
consg¢quences of high energy loss.

All diict systems shall be sized to be self-balancing as farcas 'possible. Where this is not pragticable, duct

systgms shall be designed to include balancing dampers,at each branch duct to allow fully| proportional
balar|ce, except those systems that utilize constant-volume*control valves.

5.3.3| Secondary ventilation systems

5.3.3}1  Objective

The pbjective is to provide an additional system to supplement natural or mechanical ventilation in areas
wherg the distribution of air by the main system is not adequate.

5.3.3]2 Functional requirements

Stagmant areas formed by structural steelwork, decking plates, sumps and equipment, etc. shall |be assessed
and Ventilated accordingly.

Congjderation shall*be given to the dilution of fugitive hydrocarbon emissions and dissipation of|internal heat
gaing.

A uniform ventilation pattern shall be provided between primary supply and extract points.

Secondary sysiems may draw air from the areas served.

5.3.3.3 Detailed requirements

Partial secondary ventilation can be adequate where primary mechanical or natural ventilation also promotes
a degree of internal air distribution and circulation.

In areas where heavier-than-air gases can accumulate, hazard assessment can indicate a requirement for
additional extracts. This may be provided by a locally ducted mechanical system.

On new designs, a secondary system can often have advantages when compared to traditional (essentially
primary) systems with respect to efficiency, cost, mass, space and ease of design/installation.
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There are two methods for the use of high-velocity secondary systems:

a)

and entrain any hydrocarbon or noxious gas, and/or high-temperature air that can be present;

b)
potential

c)
stream.

leak source for hydrocarbon or noxious gas, or in areas of potential accumulation;

by inducing the room air to sweep the entire area in a predetermined direction and, in the process, dilute

by creating localized areas of high turbulence around plant equipment that has been identified as a

by draining gullies or ceiling beam spaces, in order to move any accumulations into the general room-air

5.4 Area-$pecific system design

5.4.1

5411 O

The objectiv

requirementq.

541.2 Fu
Systems pro
Non-hazardo
hazardous a
require cons

At outside m

regulations, applicable codes of practice or company standards. See Table 2.

Air change r
hydrocarbon

5.41.3
Where a m
hazardous a
kept at a ned

Additional heg

suitable for the area classification.

Heating, whe
necessary tdg

Process and utility areas

De¢tailed requirements

bjective

aY
-

is to provide mechanical ventilation when ventilation by natural means is unable to s

nctional requirements
vided for hazardous areas shall be entirely separate from those serving non-hazardous &
us areas adjacent to hazardous areas shall be kept at\a positive pressure compared t
rea. Specific exhaust requirements, e.g. fume cupboards, welding benches/booths, etc.,
deration.

aximum and minimum design temperatures, areas shall not exceed the temperature set by

btes determined in 5.2.2 shall be applied and the ventilation shall be sufficient to dilute fu
emissions. Any free-cooling requirements for the area shall also be met.

bchanically ventilated hazardous area is adjacent and connected to a non-ventilated,
'ea, the extract ventilation system for the enclosed hazardous area shall ensure that the a
ative pressure.

ating or cooling for maintenance personnel should be provided by temporary, portable equig

provide a number of heaters for separate compartments, or for area zones where va

atisfy

reas.
b the
also

local

gitive

non-

ea is

ment

re previded by mechanical means, may be from a heater located in the supply duct. It can be

rying

conditions arj

e required.

The preferred method of cooling is free cooling, but other methods may be adopted when this means is
impractical or uneconomical, or a close control of the environment is required. It is accepted that space
temperatures can go above design maximum for short periods during peak outside conditions. Designs shall
ensure that sufficient ventilation air is provided to control heat gains from equipment and heat transmitted
through the walls of the space(s) served.

It can be necessary, where heat gains are excessive, to use room air-conditioning units mounted within, or
local to, the space(s) served, such as in the CCR and emergency switch rooms.
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Living quarters

5.4.21 Objective

The objective is to provide a controlled environment for personnel.

5.4.2.2 Functional requirements

HVAC systems shall be designed to maintain internal-air conditions defined by local legislation or codes of
practice at maximum and minimum outside air conditions, taking into account detectable and latent loads from
lighting, personnel and other sources.

Venti
and

The
impo

ation rates shall be established from requirements for heating or cooling and the need.for g
ersonnel comfort.

pir change rates for galley and laundry shall include consideration of the cooling-load
5ed by the equipment and the efficiency of extract hoods and systems.

The design of supply and extract systems shall include adequate protectionsto-prevent cross-con

the c

5.4.2

5.4.2

In th

rculation of odours through the LQ on partial or total system failure.
3  Detailed requirements

3.1 General

e absence of local legislation or code of practice,\the requirements given in 5.2.3 shall

ressurization

fequirements

amination or

pply. During
values, it is

periofls in summer or winter when outside conditions exceed the maximum and minimum desig

accepted that the inside temperature might not be tozspecification.

As a|default condition, a minimum flow rate0f)8,4 I/s of outdoor air per person shall be supplied to each
occupied space as recommended by ISO 7547 [6].

Single-duct systems are generally the mest cost-effective and shall be provided to

— ¢abins;

— 1ub|ic areas;

— emergency areas;

— 4

alley.

The main supply system(s) shall be either a fixed, 100 % outdoor air plant or an outdoor air/re|

plant
recirg

that cah require automatic temperature- or enthalpy-controlled changeover from full outdg
ulatien. System operation with 100 % recirculation shall be evaluated for only emergency op

circulated air
or air to part
eration.

The main supply, extract/recirculation and cooling plant should be located in a plant room. The supply should
be a ducted system connecting to constant-volume control valves or balancing dampers. Air may be supplied
through ceiling diffusers or through air-displacement units. The reheating should comply with the supply
principle chosen, i.e. reheating terminal boxes in conjunction with ceiling diffusers or wall-mounted panel
heaters, together with air-displacement units.
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5.4.2.3.2 Extract system

Extract ventilation systems in the LQ shall be provided to serve the following areas:
— general extract ventilation from cabins, offices, recreation areas, dining room, locker room, toilets
(provided with some protection to prevent cross-contamination) and corridors through a centralized,
ducted system;

dedicated extract systems from the galley and associated stores, laundry, toilets (unless provided with
some protection to prevent cross-contamination) sick bay, rooms fitted with toxic-gas extinguishing
systems and battery rooms.

When recircylation is provided, the extract from the toilets shall be by a dedicated system.

The dedicat¢d extract systems shall have their own fans, located either within an internal -plant rogm or
external to tHe LQ module, discharging the exhaust air to atmosphere.

The individual, dedicated extract systems serving galley, laundry, toilets, sick bay, workshops (and elecjronic
equipment rqgoms) shall exhaust air to atmosphere.

5.4.2.3.3 Heating, cooling and humidification

Where applitable, heaters (steam, water or electric) and/or cooling coils, fnay be located in the maip air-
handling unitf (AHU) in order to raise or lower the air temperature to the required design supply level.

Recovery from extract air may be used for heating/cooling of supply.air.

Cooling coil§ and evaporators shall be supplied with cooling«medium from a dedicated refrigeration plant or
from the seaater cooling system.

All refrigeraion systems shall be designed to usé&. a zero-ozone-depleting, environmentally acceptable
refrigerant o1l a refrigerant with a low global-warming effect.

Humidification, if fitted, shall comply with the requirements in Clause A.6.

54.23.4 Galley systems

The galley qupply system shall be_designed to induce a flow of air from the dining room and across the
serving arealto the galley, in order'to prevent cooking odours from entering the dining room. Alternatively, an
air curtain may be provided_ around individual items of equipment, such as fryers, to improve the local wqrking
environment] Boost outdoor<air supply and exhaust systems, in addition to normal systems, mdy be
considered for the peak heat loads in the galley, so that excessive loss of conditioned air is avoided.

Supply ductwork, te-the galley shall be connected to the main supply duct outside the galley boundries.
Supply ductipng-to. other areas shall not be taken through the galley areas. Consideration shall be given to
locate the supply outlets away from food-preparation areas.

A dedicated extract system for the galley shall be provided.

The galley shall be provided with canopies or hoods over all cooking equipment, which shall be fitted with
cleanable grease filters and/or an automatic filter washing system.

Provision shall be made for fire detection and protection in the hoods, exhaust ductwork and fat-fryer systems
in accordance with local regulations, and NFPA 96 or a similar standard.

Exhaust canopies or hoods should also be installed over dishwashers and any other heat-producing items of
equipment.
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54235 Laundry systems

To minimize the risk of inadequate filtration permitting the build-up of lint and consequent risk of fire, the
following design principles shall be adopted for the warm-air clothes-drying machines.

a)

b)

Position filters as close as possible to the drying-machine outlet.
Avoid vertical duct runs.

Avoid concealed ductwork.

| . . . :
rEeans for quick removal and replacement of system components.

Filters shall be of high capacity and disposable (or easily cleanable).
Differential pressure gauge to be provided across filters.
Minimize length of extract duct from laundry machine to atmosphere.

Use suitably fire-rated ducts.

5.4.2|13.6 Temporary LQ modules

Supply and extract ventilation systems using the methods described above shall be provided tg
requifed air change rates. Mechanical supply is required to-the main area to create the desired a
and gressurization, and all toilet areas shall be suppliedwith mechanical extract.

In thgse modules, air shall not be recirculated. Huniidity control and cooling might not be require
requifed, should be provided from a duct-mounted-electric-heater battery to meet the requirement

Internal pressurization shall be provided to suit the classification of the area in which the module i

The HVAC systems shall be installed such that module fire-barrier integrity is not compromised.

vide specific

achieve the
ir distribution

d. Heating, if
s of Table 2.

5 situated.

Whete the temporary LQ is infended for prolonged use, the same level of environment quality shall be
provifled as for a permanent LQ.

5.4.3| Temporary refuge(TR)

5.4.311 Objective

The

bbjectivenis to provide a place where personnel can take refuge for a predetermined

investigations, emergency response and evacuation pre-planning are undertaken.

beriod whilst

5.4.3.2 Functional requirements

Where a TR is required, the following aspects shall be considered during design of the HVAC facilities:

size, number of people and duration;

location and number of air intakes to maximize the availability of a source of breathable air during the

incidents;
speed of response of inlet-gas detection and time needed to stop the HVAC;
boundary fire-damper position indication;

air cooling due to heat stress calculations;
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consequences on personnel or the atmosphere of a build-up of contaminants;

maintaining the pressurization of the TR during the incidents, but with sufficient airflow to ensure that any
leakage or other ingress (e.g. through the use of doors) is diluted and displaced;

availability of power sources to drive the HVAC system during the incidents;

criteria for “breathable” air to be set by the operator or local regulator with respect to the harmful
characteristics of the smoke, toxic or flammable plume; the criteria shall include latent heat, temperature,
toxicity (including irritant and narcotic effects of smoke) and effect on visibility or obscuration;

provision of portable gas meters.

5.4.4 Drilling and drilling utility areas

5.4.41 Objective

The objectivg is to provide mechanical or natural ventilation to satisfy requirements.

5.4.4.2 Fynctional requirements

The HVAC dystem shall be designed to reduce the exposure of personnelo dust, fumes, heat, etc. fo the
level specified by local legislation or industry codes.

Any special| requirement for the ventilation of equipment in normal or emergency operation shgll be
incorporated|in the design.

5.44.3 De¢tailed requirements

5.4.4.31 General

Ventilation in drilling facilities can present particulaodemands above those for other hazardous areas. These
issues are cqvered in the remainder of this subClause and in 5.4.4.3.2 t0 5.4.4.3.5.

Local regulafions usually apply to the control of dust and noxious substances in drilling areas. In most cpses,
these requirg the installation of a localextract system.

Shale-shakef and mud-tank areas/modules, of necessity, require an outside-air supply to meet the extrdct air
requirementg of the tanks and)shakers. Under normal circumstances, these requirements are met|by a
powered supply system to({provide adequate air distribution to the general space. The exception t¢ this
requirement js modules of.@-semi-open nature into which air can be drawn from a variety of openings. WUnder
these circumstances, natural ventilation may be used for make-up.

These areas| shalllbe subject to an air change rate determined by the area classification or the air qupntity
required for the-extract of fumes, heat load, etc. from the mud tank's and shale shaker's enclosure.

The extracted air shall be ducted to a suitable area where it does not affect personnel or equipment and shall
be subject to local regulations.

Due to the nature of the HVAC systems in these areas, components and equipment shall be provided with
access for cleaning and maintenance.

5.4.4.3.2 Shale-shaker units and cutting cleaning units

Shale shakers shall either be partly enclosed to ensure capture of fumes at source by extract ventilation, or be
open and naturally ventilated, thereby preventing unnecessary unit-operator exposure. Enclosures should
form an integral part of the shale shaker-unit supplied by the vendor. Where enclosures are fitted, due
consideration shall be given to the need for ease of access for replacement of the filter screens and
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maintenance requirements. These considerations shall dictate enclosure design and are likely to confirm the
requirement for an opening front with removable/hinged side-leaves.

Shale-shaker enclosures, if fitted, shall be designed so that air velocities through openings, from room to
enclosure, ensure complete capture of emitted airborne contaminants. Velocities of air in exhaust ducts
upstream of scrubbing units shall also ensure optimum transport of contaminants with minimum drop-out.

Cutting cleaning units shall be provided with extract enclosures and ventilation or shall be open and naturally

ventil

5.4.4.

ated similarly to shale-shaker units.

3.3 Mud tanks

Altho
expe
stagq
acco

Rigs
the
flamn

A

g

Tank
instry

ugh during the initial design phase some mud tanks can be designated as storage\orn

during the life of the platform. All tanks shall, therefore, be assumed to be active and’shall
dingly.

can be designed with enclosed mud tanks or with open tanks in enclosed reoms. Enclose

dvantages of minimizing the exposure to personnel of oil-based mud_and improving th
hable vapours by the ventilation system.

ment entries and inspection/access hatches. The void between the covers and mud sur

consfantly purged with ventilation of the entire freeboard. A negative pressure shall be achiev

freeb
plate
desig
be c
pene
extra

Mud

ensu
scrul]

5.4.4

pard space by an imbalance between supply air entering:the void through leakage paths
and the extract-air ducted system. Precise control of,this pressure is not a requirement d
n. Tanks that are adjacent may be ventilated by a . common system, if convenient. Extract d
bnnected directly to the covers, with make-up\ air being drawn through the previousl
rations or through supplementary air-entry slots’, Consideration shall be given to providing Iq
Ct hoods over mud gutters to remove any contaminants that are discharged.

tank enclosures shall be designed soi-that air velocities through openings, from room f{
e complete capture of emitted airbotne contaminants. Velocities of air in exhaust ducts
bing units shall also ensure optimum transport of contaminants with minimum drop-out.

34 Air cleaners

The

bjective is to control éxhaust-air quality to within acceptable limits (e.g. COSHH approach E

ly (inactive),

ience has shown that all mud tanks are likely to contain hydrocarbon-bearing liquid (actjve) at some

be ventilated

d tanks offer
e capture of

5 with solid plated covers shall have minimum penetration for pipework, agitator shafts, valve handles,

ace shall be
bd within the
in the cover
f the system
Lictwork shall
y mentioned
cal low-level

o0 enclosure,
upstream of

FH40 [39]); air

cleaners can be required,

Air s¢rubber units,4n the form of integrated air washers and plenum-settlement chambers, may b¢ supplied on
all extract ventilation systems serving shale shakers in order to minimize the discharge of mugl particles to
atmogphere. High-efficiency filtration equipment may be considered as an alternative. These scfubbers shall
be fitted as.close as possible to the extract enclosure take-off points to minimize in-duct contarpination from
mud-slurry *deposits. Ductwork between take-off point and scrubber should preferably bg of circular
crosg-section and designed for easy disassembly for cleaning. Circular cross-sections are aIsonavoured for
the remaining ductwork for ease of internal cleaning. Ducts should be fitted with maximum-sized access doors
at each change of direction and in long duct runs. All ductwork shall be run to fall back to either the scrubber,
the mud tank or shale shaker or, if this is not possible, provided with large-bore drain pipes at all low points.
These precautions are required to ensure that water slurry does not collect in the duct sections. It is
appreciated that, in existing facilities, optimum HVAC equipment configuration might not be possible due to
physical constraints.

5.44.3.5 Cement units

If the drilling cement unit doubles as part of the installation well-kill system, its diesel engine, where installed,
shall be arranged to operate in an emergency situation. In this case, HVAC services shall be provided as
described for the diesel fire pump and draw air from outside.
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5.4.5 Gas turbine enclosures

5.4.5.1

Objective

The objective is to provide sufficient ventilation to satisfy requirements.

5.4.5.2

Functional requirements

The ventilation system shall be designed to remove heat from machinery, to dilute flammable gas and to
include systems for gas detection in accordance with ISO 21789 to below the lower explosion limit.

Pressurizatig
the area.

5.4.5.3

Turbines loc
hazardous a

The gas-turh
temperature
system. Turh
and pump dr|

These shall

a) ensure

turbine f]

b)

specifica
€c) maintain
of a fuel
d) maintain
e) take the

The ventilatiq
the turbine h

All materials

Detailed requirements

control the temperature in the enclosure, with aCmaximum based on instrument/electrical equip

ea shall have a positive hood pressure.
ine vendor shall specify and provide details of the required airflows, pressures, heat |
limits and any special requirements to facilitate the design of the ‘acoustic-enclosure venti

ines for power-generation applications shall have induced-draught systems and, for compr;
ve applications, forced-draught systems.

rom hot to cold surface;

tion installed in the enclosure;

a gas-turbine skin temperature, considering the auto-ignition temperature of the fuel in the
leak;

the enclosure positive ornegative pressure, as required;
air supply from a non-hazardous area, either internally or externally.

n system shallpinovide adequate air changes to meet these requirements. The remaining h
bod shall be considered in a run-down situation.

ated in @ non-hazardous area shall have a negative hood pressure while turbines locateq i

jood air distribution within the enclosure to prevent local overheating with airflow acrosks

n shall be provided in accordance with the hazardous area classification philosophy adoptéd for

bads,
ation
BSSOor

the

ment

bvent

bat in

can occur on

.(Either electrical wmng Junctlon boxes and instrumentation, etc. shaII be cert|f|ed to with

and equipment within the enclosure shall be able to withstand the increase in temperaturg
loss \of the cooling fans, provided that the turbine has been shut down and the fuel supply

that
has
tand

provided, it shall be configured such that the cause for loss of the normal coolmg fans e. g gas at the
ventilation-air inlets, is unlikely to preclude the use of the cool-down system.

5.4.6 Emergency plant ventilation

5.4.6.1

Objective

The objective is to provide sufficient ventilation to equipment that is required to operate in an emergency
under the conditions that can be present.

38
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5.4.6.2 Functional requirements

HVAC systems serving emergency plants shall be designed to ensure the equipment continues to function
under the conditions prevailing when it is called upon to work.

5.4.6.3 Detailed requirements

Where fire pumps and/or emergency generators are enclosed in fire-rated compartments during normal
platform operation, i.e. a diesel system not running, the HVAC “normally running” systems shall supply air to
the compartment at a minimum rate to meet the requirements specified in the environmental basis of design
(see 5.2.3), and shall maintain the minimum positive pressure as required by the area classification code.
Extract ventilation may be via louvered pressure-relief outlets 10 atmosphere.

If extract outlets are extended by ductwork such that the resultant back-pressure exceeds,the infernal design
presdure for the space, powered extract shall be provided.

Rate$ of ventilation shall account for residual heat dissipation immediately following-engine shutdpwn.

When engines are in operation, engine cooling air, if required, and combustion air may be pfovided by a
systgm that forms part of the engine package and is separate from the nermal HVAC system. |n this event,
the fife/gas damper logic shall be fully integrated with that of the room system.
Thesg separate systems should generally form part of the emergency supply and/or fire| pump plant
package(s) and should be powered from the engine(s). However, the HVAC design may be required to
includle, with the package supply, engine cooling-air inlets with fire/gas dampers interlocked with the engine
operation.
Whilgt the engines are not running, normal fire dampeér logic applies, i.e. either close on manugl or fire and
gas ghutdown signal or normally closed. However, (h the case of a fire when the engine is runping, any fire

damgper connected to any part of the package shall shut only when the last-resort device is actijated and the
machjine shall run to destruction.

5.4.7| Battery and charger rooms

5.4.71 Objective

The ¢bjective is to provide sufficient ventilation to satisfy requirements.

5.4.712 Functional requirements

The HVAC systent. Serving battery and charger rooms shall be sized for the removal of all |noxious and
flammable products and any heat generated.

5.4.7|13 A Detailed requirements

The battery system shall be analysed to evaluate the extent of noxious or flammable products produced,
based on full battery charger output into a fully charged battery bank. The selected air-change rate is based
on the required dilution rate or heat removal. Where contamination of the atmosphere is negligible and does
not threaten personnel or the integrity of the installation, a general/local HYAC system may be used as the
sole means of room ventilation, providing there is no recirculation.

Where contamination levels are deemed to be hazardous and/or environmentally unacceptable, a dedicated
fan-powered extract system shall be installed, with extracts from the room at a high level over the battery
racks.

Supply air shall be introduced into the battery room at a low level and shall maintain the battery and charger

rooms at a pressure above adjacent hazardous areas and/or below non-hazardous areas, in accordance with
the design parameters.
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The extract system may also serve the room containing the charger unit, if this is local to the battery room, in
order to remove dissipated heat.

Extract fans shall be interlocked with the battery charger if the batteries are known to produce hazardous
levels of explosive gas during boost charging, so that loss of extract ventilation prevents charger operation.

Requirement
5.4.8 Labo

5.4.8.1

s for ventilation of battery rooms shall comply with either EN 50272-2 or ANSI/API RP 505.

ratories

Objective

The objectivl is to provide sufficient ventilation to satisfy requirements.

5.4.8.2 Fu

Laboratories
exposure to

5.4.8.3
Fume cupbo
contact with
accidental di

Conditioned
room. Consid

5.49 Purg

5491 O

The objectivg is to provide sufficient ventilation.to satisfy requirements.

5.49.2 Fu

HVAC servic
rotary-table n

5.4.9.3

Standby fan
automatic ch

Detailed requirements

Detailed requirements

nctional requirements

shall be provided with (a) dedicated fan-powered extraction system(s) to -prevent pers
bxhaust fumes.

ards shall exhaust directly to atmosphere, with discharge tefminals located to avoid pers
exhaust fumes. Recirculation-type fume cupboards shall{not be used, in order to pr|
scharge of noxious fumes into areas that are likely to be, oecupied.

air shall be supplied to the room as necessary tosbalance exhausted air and to pressuriz
eration shall also be given to running the fume-cupboard fan continuously.

b air systems

bjective

nctional requirements

es for air supplies ta_eomponents and plant requiring continual purging, such as draw-work
notors, shall at alltimes have outside air drawn from a non-hazardous source.

5 shall “be provided in line with the sparing philosophy. Duplicate fans shall be provided

bnnel

bnnel
bvent

e the

5 and

with

angeover. Fan controls shall be integrated into the control system of the equipment serve

into the overall safety system of the installation.

T and

Purge-air supply to equipment required to run in an emergency shall be connected to an emergency power
supply. When small air quantities are required, e.g. for motors, the instrument air system should be

considered a

s a potential source of purge air.

5.4.10 Rooms protected by gaseous extinguishing agents

5.4.10.1

Objective

The objective is to provide sufficient ventilation to satisfy requirements.
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5.4.10.2 Functional requirements

Where rooms are provided with gaseous extinguishing systems, ventilation supply and exhaust dampers shall
be interlocked with the F&G control to shut prior to gas release.

5.4.10.3 Detailed requirements
Rates of leakage through dampers and doors shall be assessed when sizing the fire-extinguishing system.

Depending on the choice of extinguishing agent, manual release may be chosen in preference to automatic
release to reduce personnel exposure to hazardous agents.

If the|room is ventilated as part of an integrated system, continued fan operation shall be evaluatgd.
5.4.11 Engine-room ventilation

5.4.11.1 Objective

The gbjective is to provide sufficient ventilation to satisfy requirements.

5.4.111.2 Functional requirements

Design requirements and basis of calculation shall be in accordance with ISO 8861.
5.4.12 Watertight compartments

5.4.1R.1 Objective

The gbjective is to maintain the integrity of watertight compartments when HVAC ducts penetrate [the barriers.

5.4.1R2.2 Functional requirements

The [penetrations of watertight barriers shall be provided with hydraulicly operated valveg unless the
penefrations are made watertight by a passive protection.

5.4.1R2.3 Detailed requirements

Whete watertight valves)are installed, they shall be of the fail-close type and be located on the side of the
barrigr that provides'a lower flood hazard.

The duct betwéen the watertight valve and the barrier shall have the same level of watertight construction.

Valvg opeération and monitoring shall be done both locally (close to the valve) and in a permangntly manned
area.

A passive protection, where the use of hydraulicly operated valves is avoided, shall also be considered.
Individual ducts (pipes) from above the water-damage line and with the same watertight construction level as
the compartments may be used for ventilation

The criteria and requirements of the Classification Society shall be complied with.
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5.5 Equipment and bulk selection

Requirements for equipment and bulk selection are provided in Annex A.

5.6 Installation and commissioning

Requirements for installation and commissioning are provided in Annex B.
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Annex A
(normative)

Equipment and bulk selection

General

C system, and detailed guidance to support the completion of the datasheets in AnnexD;

Louvers and hoods

Function
bs to and discharges from all mechanical HVAC systems and/or nafurally ventilated areas w|
ction is required shall be protected from ingress of adverse-weather and/or animal life

minants by the installation of louvers on the intakes and either/louvers, hoods, swan neck
arges.

P Functional requirements

ation and filtration equipment, requirements.for which are included in Clause A.3. Where 3
pisture and dust removal is required, consideration shall be given to the inclusion of a
ure-separator and/or filter, rather than relying on a louver alone.

vith that given in Clause A.34 This shall be based on the level of corrosion protection
rials and equipment contained*in the area being served by the HVAC system, as well as
stream HVAC system duct-mounted components.

ideration shall be @iven to the pressure drop when fitting louvers over pressure-rel

ther contaminant)penetration of equipment components and bearings may be fitted.

brs for meehanical ventilation systems should have a low air resistance with high moistu
bility. ltdis:suggested that the pressure drop should not exceed 100 Pa.

scshall be provided on multi-pass components and protected, if required, against freezing.

annex provides technical requirements for the selection of components intended to b€ plIovided in an

here weather
and airborne
5, etc. on the

performance requirements of louvers are influenced by the provision or not of downstreagm moisture-

high degree
downstream

ce shall be in
required for
that for the

ef dampers.
pffect, of salt

re knock-out

A scr

een of mesh sized to provide suitable protection against local wildlife shall also be fitted.

Natural-ventilation louvers shall exhibit a performance similar to those installed on mechanical systems, but
the air resistance shall be measurable in both directions and the water-droplet separation efficiency shall be
maintained in all wind velocities up to the design wind velocity.

There should be an even airflow distribution downstream of the louvers.

Where acoustic louvers are provided, the datasheet should specify the acoustic performance. The flow

perfo

See t

©I1SO

rmance of acoustic louvers can be lower than that of a similarly sized weather louver.

he datasheet in Clause D.1.
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A.3 Moisture separators and filters

A.3.1 Function

Moisture separators and filters shall be installed in HVAC system air intakes, where a “high” degree of

moisture and

dust removal is required to supplement the “weather protection” performance of louvers.

Where intakes are located in areas that have a high level of windborne sand, specifically designed sand filters
shall be installed.

A.3.2 Fun

The compos
adversely ef
removes mis

The moistur
constituent [
Arrangement

Typical mois
and larger a
based on grg

The louverf/fi
by mass aga
shall be main

In the abser
particulate (d

The provisio
protection re
well as that fi

The provisio
the area beirn

Typical requi

ion of the intake air shall be assessed for moisture content and solid particulates, since bot
ct the longevity of downstream components and the quality of ingested air. A moisture sep
t and water droplets, while a form of filter removes solid particulates (dust) from thetair strea
b removal and filtration functions may be undertaken within a single component spli
arts, which may include a bag or panel coalescer, a moisture eliminator and filter se
s vary depending on specialist manufacturer.

a system air velocity of 2 m/s to 2,5 m/s and at a loading of 72 I/(m2-h) (system air velo
ss louver area).

ter/coalescer separator assembly shall reduce the salt-inzair content at the output to 0,01 x
nst the National Gas Turbine Establishment (NGTE)-Standard 30 knot aerosol. The perform

tained under all operating conditions.

ce of local regulations, there are several industry standards that may be used for the
ust) removal performance” of filters or filterelements, such as EN 779 [16].

h and performance requirements of\.a moisture separator depend on the level of corr
huired for materials and equipment ¢ontained in the area being served by the HVAC syste
br the downstream HVAC system duct-mounted components.

h and performance requirements of a filter depend on the particulate air filtration requireme
g served by the HVAC-system.

rements for particular-air intake filtration are listed in Table A.1.

Table A.1 — Performance requirements

N can

I:ator

into
ction.

ure-separation efficiency for a louver is 96 %, measured for droplet-sizes from 30 pm in diameter

ity is

10 -6
ance

‘solid

psion
m, as

hts of

Intake category

Area/Room Components (performance)

LQ, CCR and areas containing | Louver/filter/coalescer assembly (salt content to 0,01 x 10-6) p

us

sensitive electrical/cantrol

equipment Filter (F7 to EN 779 [16])

Filter duct-mounted or located in air-handling unit

Workshops and stores, Louver (96 %) plus
equipment rooms, switch
rooms, emergency and

temporary LQ and offices

Filter (F5 to EN 779 [16])

Filter duct-mounted or located in air-handling unit

Generator rooms, fire pump
rooms, process areas

Louver (96 %)

Filter not required
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Filters or pre-filters should also be provided to reduce the intake of grit, dust and soot from temporary
generator exhausts during hook-up and commissioning or construction work.

Pressure drop across moisture separators and filters should be kept to a minimum and shall not exceed
200 Pa when clean, or 400 Pa when dirty. Face velocity should not be expected to exceed 5 m/s.

Moisture separators should, in addition to the stated performance requirement, be capable of coalescing any
re-entrained water droplets that are “carried over” from upstream louvers or filters and operate efficiently

without any excessive increase in pressure drop when subjected to sea fog, mist, etc.

Engine-protection filters

represent a special consideration and shall meet engine m

anufacturers'

requi
Allm

Durin
quan
outle
trap

maximum design pressure.

See 1

bisture-separator and filter materials shall be non-toxic and non-combustible to a suitale-stg
g occurrence of sea fog and wind-driven spray, moisture separators and filfers colle
ities of water. Arrangements shall be made for the whole assembly to be self-draining

s for connection to a platform drainage system and protected, if required, against freezing.
bhall be sized so that no back-siphoning occurs when the differential pressure across the

he datasheet in Clause D.2.

ndard.

ct significant
with tapped
he drainage
filter is at its

A.4 |[Heating coils and unit heaters
A.4.1 Function
Ambient temperature conditions and desired space’temperatures determine the requirement ¢r not for air

heati
be log
prehe
open
heate

A.4.]

A.4.2.

Heat
three
platfg

In ha

ng. Where air heating is required, it should-generally be provided from duct-mounted heaters
cated at HVAC system inlets for frost protection, in upstream ductwork or within air-hand
ating or heating and within supply-distribution ductwork for reheating local to areas beir
areas or where no distribution ductwork is provided, heating may be provided by local fan:
rs.

p Functional requirements

1 General

-phase for large units and single-phase for low-power units. The fluid supply for the fluid typ
rm-heating)medium, steam or a water/glycol mixture.

zardolUs areas, electric heaters may be installed, but a more cost-effective and safe sol

provi

. These may
ling units for
g served. In
assisted unit

brs may be ofthe’electric or fluid type, depending on availability of utility services. Electric slipply may be

e may be the

ution can be

jed)by fluid heaters. This is a major consideration at design stage.

All heaters shall be capable of both continuous and intermittent operation and the design should minimize
airflow turbulence and air-side static pressure loss.

A.4.2.2 Fluid heaters

Fluid heater casings should be made from corrosion-resistant materials. Headers and return bends should be
enclosed as part of the case, but should be located out of the air stream.

Fluid heaters shall be designed to be easily removable from ducts or equipment and arranged in sections as
necessary. Intermediate support plates shall be provided, where necessary, to add rigidity to the coil.

©I1SO
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Fluid heaters shall be provided with some form of frost protection, such as trace heating, to prevent freezing in
winter conditions.

Fluid heaters

Fluid heaters

shall not be located in rooms containing electrical switchgears.

shall be provided with drainage and venting facilities.

See the datasheet in D.3.1.

A.4.2.3 Electric heaters

Electric heatér elements shall be mounted so they can be withdrawn whilst Teaving the casing in situ.

Electric heaters should be arranged in stages, each stage giving an even distribution over thetotal
sectional arep of the air stream.

Electric hea
requirementg
surface shal
under norma

Extended co

Face velociti
to other item
maximum co

Single-phase
above this \
elements shq
as dictated o

All electric h
thermal cut-g

Consideratio

elements froln deterioration when not in use.

See the dataq

A.4.2.4 Unit heaters

Unit heaters
source.

er elements shall have a maximum temperature rating in line with the €hosen certifig
, such as T3 as established in IEC 60079-0. In addition, the watt output per unit area of elg
be restricted to a level where the surface temperature of the element_cannot exceed 1
operating airflow conditions.

htact surfaces in the form of fins shall not be used on electric heater elements.
s should normally be greater than 2,5 m/s and less than.8 m/s except when connecting di
s of the plant, e.g. in an air-handling unit. However, under no circumstances shall the spe
I-surface temperature be exceeded.

power supplies should normally be restricted ta 3 kW, with three-phase supplies being
alue, or as stated by the datasheet. Where/three-phase supplies are used, the nump
uld be split to ensure that the out-of-balance-load across each phase is a not greater than 3
h the datasheet.

uts or both.

h should be given to the (Specification of anti-condensation heaters to protect electric h

sheet in D.3.2.

shall be'of.the heavy-duty, industrial type and may use electricity or a thermo fluid as the he

ross-

ation
ment
h0 °C

rectly
cified

used
er of
% or

baters shall be fitted with suitable~high air temperature” or “high element-surface temperature”

eater

ating

Fans may b

of-the centrifugal, axial or propeller type with a wire-mesh protection guard fitted on the fan

nlet.

Unit heater-fan motors and electrical components, including controls and safety devices, shall be suitable for

the area clas

sification in which they are located.

Unit heater outlets should be fitted with horizontal adjustable louver blades to provide adequate deflection
from nearly vertical upward to nearly vertical downward. These blades should be of robust construction and
provided with a blade-locking device. The blades should not be interlinked.

See the data
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A.5 Cooling coils and fan coil units

A.5.1 Function

Ambient temperature conditions and desired space temperatures determine whether or not air cooling is
required. The cooling system shall be designed to maintain the required internal environmental conditions
within specified limits, when it has been proven that free cooling from the outdoor-air supply system is unable
to meet these requirements. Where air cooling is required, it should generally be provided from air-handling
unit-mounted cooling coils. In open or essential areas, or for emergency conditions, or where no distribution
ductwork is provided, cooling may be provided by local fan coil units.

A.5.2 Functional requirements

A.5.2.1 General

Cooling coils may be of the direct expansion refrigerant (DX) or fluid type, depending on availapility of utility
servi¢es. DX cooling coils are refrigerant evaporators operating in conjunction with.refrigeration systems. Fluid
supply may be the platform-cooling medium, seawater or a chilled water/glycol mixture.
Cooling coils shall be designed to be easily removable from ducts or equipment and should bg arranged in
iobns as necessary. Intermediate support plates shall be provided; where necessary, to add figidity to the
Cooling-coil casings should be made from corrosion-resistant materials. Headers and return bends should be

encldsed as part of the case, but should be located out of the air stream.

Cooling coils shall be designed and selected to avoid moisture carry-over into the air stream, thug avoiding the
use df downstream eliminator blades. This generallysmeans face velocities not exceeding 2,5 m/s

Cooling coils shall be provided with a drip pan:and drain sized for extreme ambient conditions.

Cooling coils and drains shall be provided.with some form of frost protection, such as trace heatirjg, to prevent
freez|ng of the coil and drain in winter conditions, when applicable.

Cooling coils shall be provided with easily accessible drainage and venting facilities.

A.5.22 DX cooling coils

DX cpoling coils shalkuse a zero-ozone-depleting, environmentally acceptable refrigerant or a refrigerant with
a low global-warming-effect. Refrigerant vents should be discharged externally and refrigerant-gas detectors
with temote alarimrshould be located at appropriate locations in the plant room.

DX cpoling-cails should be constructed from de-oxidized copper tube and corrosion-resistant or pyotected fins.

See the_datasheet in D.4.1.

A.5.2.3 Fluid cooling coils

Cooling medium or chilled water/glycol coils should be constructed from copper tube and corrosion-resistant
or protected fins.

Seawater cooling coils should be constructed from titanium header and tubes or similar anti-erosion material
to prevent erosion of tubes, particularly at bends, to prolong life. Casings shall be made from corrosion-
resistant materials.

Seawater cooling coils may also be used as heating coils during winter, thus reducing the requirement for a
heating medium or electric power used for heating.
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Fluid cooling
Fluid cooling

See the data

2007(E)

coils shall not be located in rooms containing electrical switchgears.
coils shall be provided with drainage and venting facilities.

sheet in D.4.2.

A.5.2.4 Fan coil units

Fan coil units may be of either the split refrigeration type or the local liquid coil type. The split refrigeration type
has a room or area casing-mounted fan and DX coil served by a remote refrigerant compressor and
condenser package (see Clause A.13).

See the data

A.6 Humi

A.6.1 Fundg

Humidifiers g
by HVAC sy
protected en
necessary hq

A.6.2 Fund

To avoid bag
inject steam

Humidifiers {
unsoftened,

sheet in D.4.3.

lifiers

tion

an be required to ensure minimum humidity levels and to control theair humidity in rooms s
stems. In the majority of cases, the equipment is located within, an equipment plant roon

vironment and is provided to serve normally manned areas<uch as the LQ and CCR. W)
wever, the equipment shall be suitable for operation in hazardous areas.

tional requirements

teriological contamination from standing water, humidifiers shall be of the steam type design
nto the ducted airstream.

hall generate fresh, odourless and sterile‘steam from the platform's water system, whether
softened or demineralized water. Steam~should normally be introduced to ductwork by a s

erved
in a
here

ed to

using
ingle

injection poimt or by a dispersion panel fitted with calibrated orifices to ensure even steam distribution and

rapid absorp
distances, €
obstructions.

It shall be en
Each humid
fabricated ch

necessary in

Fluctuations

tion. Dispersion panel devices are’ generally preferred, since they provide shorter abso

fier should be) 'a’complete, self-contained packaged unit, with all components mounted
ernal safety 'devices and be suitable for control by the air-conditioning control system.

n the internal duct pressure shall not affect humidifier operation.

ption

nhabling more compact installations, with less risk of steam recondensing on downs{ream

sured there is no carryover or contamination in the injected steam from additives to the plgtform
water systen.

on a

assis insulated and totally enclosed in steel sheet cladding. The package should incluge all

All internal parts handling water, steam or air should be constructed of stainless steel. The injection ducts

should be of

stainless steel.

Humidifiers should be suitable for control by a modulating humidistat positioned within the main extract-air
duct sending a signal to the controller. On detection of high humidity, the humidistat should isolate the power
supply to the humidifier. An interlock shall be fitted to ensure the humidifier does not operate when the fan is

shut down.

See the datasheet in Clause D.5.
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Fans

A.7.1 Function

Fans are the prime mover in an HVAC system and are required to circulate air around HVAC ducts. They shall

meet

the following requirements.

a) The duty point shall be selected to maintain optimum efficiency for the selected fan design when
considering

— power consumption,

A.7.3

A.7.2.

Cent
exce
impe|

Mixe

flow path, causing the air to enter axially turning outwards.

Axial

In ce
the n

The fans shall have non-overloading characteristics for the design operating limits.
The fans shall be suitable for continuous running.

The fans shall be inherently non-sparking.

— sound level,
— fan efficiency, and

— steepness of the performance curve.

. Functional requirements

1 Fans

ifugal-fan (including chamber-fan) impellers~should preferably be backward-curved si
ptionally, aerofoil section. In addition, in some applications such as contaminated exha
lers should be of “self-cleaning” design.(The fan arrangement shall be as given on the datas

-flow fan impellers should be of the type where the impeller blade extends over the curve

fans should have adjustable-pitch impellers, unless other capacity-adjusting devices are pro

tain areas where build-up of contamination can prove a problem, such as the drilling packa
otor outside the airstream are preferred.

belections shettd not be made at excessive velocities towards the upper limit of the un
¢, as this creates excessive noise and creates undesirable Ioads on bearing drive units ang

ngle-skin or,
ust systems,
neet.

d part of the

vided.
ge, fans with
t's operating

impellers. If
by improved

| to impart a

controlled amount of SWII’| enterlng the |mpeIIer to alter the pressure/volume characterlstlc and reduce the
power at partial load operation.

The fan-shaft first critical velocity shall be at least 20 % in excess of the recommended maximum operating

veloc

ity.

Fan inlets and outlets should be kept free of obstruction, with the nearest component (fire damper, non-return
damper, gas detector, etc.) located as far as possible from the fan case.

Fans

©I1SO

for duct mounting shall be provided with flexible connections and anti-vibration mountings.
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Vibration monitors may be fitted to all fan units to detect out-of-balance loads due to build-up of contaminants
or damage to the impellers.

A thermocouple may be attached to the bearing blocks to monitor the temperature to give early warning of
inadequate or excessive lubrication.

The fan impeller shall be dynamically balanced. The balance standard shall be in accordance with recognized
standards, such as 1ISO 1940-1[2] and ISO 14694. Fans with driver power equal to or less than 37 kW (BV-3)
shall meet balance quality grade G 6.3, while fans with driver power higher than 37 kW (BV-4) shall meet
balance quality grade G 2.5.

Th 1 I wvibrationlimaite—faor—th aecembled—fan—ahball-rat 3¢ ot naalk—and—r-rmm-e—rahtac—at H
€ Mmaximup—woraton—HattS—Trorte—assSemprea—Ta—SRamrhotexceea—tne peak— a1 S vardCsS—yt nin

ISO 14694:2p03, 8.3.
All rotating parts of the fan and motor shall be protected with suitable guards in accordance with ISO 12499.

All fans being used in hazardous areas shall be constructed from anti-sparking material and ‘shall be projided
with antistati¢ belts.

For belt-drivgn fans, the drive belts shall be selected for appropriate duty, e.g. continuous or intermittent.

See the datasheet in Clause D.6.

A.7.2.2 Fah motors

There are a|variety of drive mechanisms that can be used to pewer the fans. Most units are electfically
powered, althhough pneumatic and hydraulic drives may be used.for special applications.

Electrical mdtors shall comply with a recognized standard:fop low-voltage induction motors and be sized|such
that the design loading of the motor will not exceed 90 % of the motor's nameplate rating at 1,0 service factor.

The maximum power requirements of the driven equipment shall be determined at the driver coupling and
shall include [all transmission losses.

Where pneufnatic and hydraulic motors arg Used, systems should be fitted with filter/regulator/lubricator ynits.

A.8 Sound attenuation

A.8.1 Fungtion

Sound attendiators and sound attenuation material should be selected to reduce duct-borne noise created by
ventilation faps, dampers or other noise sources in the ventilation system.

A.8.2 Fundtional requirements

When selecting the appropriate attenuation, the following guidance should be considered.

a) The maximum available space (face area and length) can be limited.

b) Check dominating or critical frequencies for acceptable insertion losses in frequency bands from 63 Hz up
to 8 000 Hz. Primary attenuators should be designed to reduce low frequencies, and secondary medium

or high frequencies created by dampers, etc.

c) Flow noise created by the attenuator should be at least 10 dB lower in all frequency bands than the
attenuated sound power level after the silencer.
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d) Optimize the total pressure loss over the attenuator. Aerodynamically shaped inlets and outlets are
recommended. Avoid installation of attenuators in turbulent areas, shortly after bends or other critical
areas.

e) Noise transmitted through duct walls (duct break-out or break-in) should be considered, especially on
rectangular light-gauge ducts. High noise levels can be critical if the duct system enters areas requiring
low sound levels. Similarly, duct break-in should also be considered.

f) In attenuators, the material shall have adequate strength and cohesion to resist erosion and sagging.
When fibre absorption material is used, it shall be protected by a perforated plate (perforation grade 30 %
to 40 % |s recommended) to prevent fibre m|grat|on The absorptlon material shaII be fire-retardant,

selection of

bsorpt|on materlal to av0|d problems generated by high m0|sture content in the air’ and excessive
airborne dirt.

g) Attenuators shall be tested in accordance with ISO 7235.

See the datasheet in Clause D.7.

A.9 [Fire dampers

A.9.1 Function

Fire dampers shall be of a standard that maintains the ‘integrity of designated fire-rated bprriers when
penefrated by HVAC ducts. Fire damper installations shallthave a fire rating at least equal to th¢ barrier they
penefrate.

A.9.2 Functional requirements

A.9.2.1 General

Any penetrations through fire-rated barriers are undesirable, but those through H-rated barriers incur high cost
penalties and should, therefore, be\proposed only if unavoidable. The only exception is wher¢ ducts pass
through an area without serving that area (no breaks in the duct) and are fully rated to at least match the
highgst-rated barrier bounding(that area.

The gssential service function of fire dampers requires that they are of a design that ensureq reliability of
opergtion during an emergency. As they can be left unused for long periods, construction shall be robust,
usingd materials thatyare inherently non-corroding in the conditions present on an installation.

Multiple use of fire dampers as pressure controllers, volume control dampers, etc. shall not copflict with the
certiflcation_Fequirements.

All fire‘dampers shall fail to the closed position, except under special conditions such as emergercy generator
room enclosures.

A.9.2.2 Components and indicators

Each fire damper shall be fitted with components and indicators, preferably housed in a protective casing, as
follows, to provide operation and status indication:

a) The fire damper shall be fitted with proximity or limit switches to indicate status closed and/or open
positions. These switches shall not change over until the blades are within 5 % of the desired position.

b) A local blade-position indicator shall be provided to indicate damper open and closed positions.
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c)

A pneumatic, single-action spring-return actuator or a spring-return electric motor shall drive the damper

open on supply of air or electric power and close the fire damper on loss of the same. Alternatively,
spring-close, manual-open dampers may be considered. Spring selection shall ensure that the blades
close firmly and against the maximum duct airflow and pressure.

Actuator selection shall allow the spring to remain in compression for most of its life, also for the
possibility to adjust the spring for increased bearing friction in arduous locations. The actuator shall be

sized 40
d)

A thermal de

A.9.2.3 Pe

Fire damper
mechanism
from erratic 1

Fire dampers
air pressure
100 % fan pr

Fire dampers
airflow.

Fire damper
platform safe
particularly o

Fire dampers

standard. Prgject datasheets shall indicate required ratings.

The blade oq
that can eas
distortion in
The failure te

See the dat4q

A.10 Ger

% above the damper-closing torque.

In addition, a local manually opening device may be required by some authorities or design codes.

Vi vent
temperature rise in the duct may be provided as an option. If provided, the assembly shall
the trigger can easily be replaced without disassembly of pipework or components.

rformance
5 should be designed to minimize turbulence and static pressure losseshJhe damper-c
thould operate uniformly and smoothly from the open to the closed positigns, ensuring fre
hovement.

shall be capable of opening and closing in any attitude or orientation over the full compre
range and the HVAC system air-pressure range, up to maximum differential pressure,
pssure.

shall be designed to ensure closure under slow compressed-air bleed-off and with turbulen

ty philosophy. Air-pressure quick-exhaust valves are considered to improve the speed of clg
f grouped dampers.

b shall have a certification acceptable'to the certification authority and be tested to a recog
eration linkages and control-devices shall be located out of the airstream in an integral encl
ly be removed to allow maintenance. The design shall prevent over-travel and resultant
oth open and closed pesitions.

mperature of the thermal device, if fitted, shall be as specified on the datasheet.

sheet in ClauseD.8.

eral dampers

of an
be SO

bntrol
edom

5sed-
sing

duct

5 shall be designed to close within 2 s of receiving the actuating signal, or as determingd by

sure,

hized

bsure
blade

A.10.1 Function

Dampers other than for fire protection can be required for dedicated duties. Such dampers may be either
mechanically or manually operated, depending on location and duty. For the purposes of this International
Standard, mechanical dampers are those dampers operated or controlled by an electric, pneumatic or
hydraulic actuator, while manual dampers are those dampers operated by a hand lever, ambient air pressure
or gravity. Examples of such components and their method of operation are as follows:

— non-return or backflow dampers (self-acting), to prevent reverse flow of air through standby fans in
duty/standby fan arrangements;

volume-control or balancing dampers (manual), to assist balancing during system commissioning;
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areas;

pressure-relief (manual) and pressure-control (mechanical) dampers, to control pressure in pressurized

shut-off dampers (manual or mechanical), to isolate duct airstreams for maintenance, to prevent ingress

of gas or to prevent reverse flow of air through standby fans in duty/standby fan arrangements;

HVAC systems.

A.10
A.10

Whic
exce

All da
creat

The actuator shall be sized 40 % above damper closing torque.

A.10
Volur
adjug
up to|
up to
A.10

Presy

counferbalance mass, set to restrict the blade-opening until a preset pressure is exceeded. The p

setp

Presg
prese

A.10

Shut-

.2 Functional requirements

modulating dampers (mechanical), to control quantities of supply and recirculated air in recirculation

2-+—General

hever component is required, it shall be suitable for installation in any plane at any-an
ption of pressure-relief dampers, which are usually fixed in the vertical position only.

mpers shall be constructed to withstand, and be able to close against, the expected total h
bd by its closure. Pressures in the order of 2 500 Pa can be generated adjacent to the fan.

2.2 Volume-control or balancing dampers

he-control or balancing dampers should be of the opposed-blade type, capable of be
ted and locked in any position. Single-blade dampers may.be used for small ducts (any sing
and including 250 mm). The damper should be designed to operate in ventilation systems
25 m/s.

2.3 Pressure-relief and pressure-control dampers

ure-relief dampers should have parallel-action blades controlled automatically by a tens

bint shall be site-adjustable.

ure-control dampers should generally be pneumatically operated with a pilot positioner to
t differential pressures, as determined by the control system.

2.4 Shut-off/gas dampers

gle, with the

pad pressure

ng manually
le dimension
ith velocities

on spring or
ressure-relief

modulate to

off/gas dampers may have parallel or opposed-action blades. Blade operating linkages shall be located

inkage stops
te within the

e maximum

out of the airstreamin/an integral enclosure that can easily be removed to allow maintenance. L

shall|be provided.to prevent over-travel in both open and closed positions. Blades shall operz

overgll casing4ength.

Shut{off dampers may be manually or mechanically operated.

Mechanical—shut-off/{gas dampers shall be compiete with an actuator capable of overcoming t

torque imposed by the damper. The damper shall be provided with a proximity or limit switch to indicate the
closed position.

Shut-off/gas damper leakage rates shall meet Class 3 (for blades) and Class B (for case) in accordance with
EN 1751.

A.10.

2.5 Modulating dampers

Modulating dampers should be similar in construction to mechanical shut-off dampers, but should include a
pilot positioner to modulate and control airflow under the dictates of the modulating control system.

See t

©I1SO

he datasheet in D.9.1 for mechanical dampers and in D.9.2 for manual dampers.
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les and diffusers

A.11.1 Function

Grilles and diffusers are required to effectively distribute supply air to, and capture extract air from, spaces

being served

by HVAC systems.

A.11.2 Functional requirements

Whichever component is required, it shall be suitable for installation in any plane at any terminal unit. Material

selection is

stand

mechanical i
type of termi

heavy d
construdg

light-dut

All grilles andl diffusers may be provided with integral, opposed-blade balancing‘dampers. These are intg

for final adjug

When a prim
two-way defl

Air displacen
of supply ang

In areas whe
air supply us

Where the p
requires prot

High-velocity
supply-duct
entrainment

Fixed-blade
locations wh

Where the ¢
ventilation, th

light duty: LQ areas, control rooms; materials of construction for non-exposed/applications may

OO TOTIoY

mpact. Two different categories usually define material selection and surface protection.for
nal device:

uty: exposed areas subject to mechanical strain and corrosive atmospherg;) materig
tion should be heavy-gauge stainless steel or protected mild steel;

y commercial construction.

tment of terminal air volumes and not for general system-distribution balancing.

ary system is adequate to achieve satisfactory air distribution, either adjustable-drum diffusg
bction blade grilles may be used.

nent units should be considered in high-heat areas“or if contaminants are possible. The log
extract points should be carefully considered te-ensure efficient removal of heat or contami

re early smoke detection is an important iSsue, such as switchgear rooms, CCR and LQ c3
ng displacement units shall be considered:

Irpose of the grille is only to prevent rubbish accumulating in the duct and the balancing d3
jet nozzles (either single’or-multiple concentric rings) should be used in process modules
distribution is limited -and” long throws for spot cooling are required, rather than high

or global area cooling-

ectangular ceiling diffusers, producing either four-, three-, two- or one-way throw may be us
bre light duty ‘units are not sufficiently robust, e.g. mud labs and stores.

urpose-ofthe grille is only to dump air into an area where the distribution is via seco
en a simple framed metal-mesh grille is adequate.

£ H

bction from unauthorized adjustment, a simple framed, flanged metal-mesh grille is adequatg.

each

Is of

be of

nded

ers or

ation

hant.

bins,

mper

Vhere
local

edin

ndary

Where only
example in a

Sioan diqtribition Aot orn 1o roo e P 2 3 o—th PP SHH W £
STTTPTCUTISTUTOOTOTNT PattiC T 1S TCUUnT U DUT S TC 1S T PUSSTOTTItYy —OT— 1

process area storeroom, a one-way fixed blade unit may be used.

e, for

In uncluttered process areas where the primary duct can adequately distribute the air and the grille is out of
the reach of personnel, adjustable two-way deflection grilles may be used.

Supply air may be provided through air displacement units or ceiling diffusers of square, rectangular, circular
and/or linear type.

Where a grille is in a normally manned area, and aesthetics are important, then fixed-blade grilles having a
one-way deflection of 45° to restrict vision into the duct should be used. In laundry or galley areas, where the
level of contamination does not warrant special extract terminals but mild contamination can still be expected,
then the angle of deflection should be 0° to ensure ease of cleaning.
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In toilet and shower areas where small air volumes are involved, exhaust valves may be used as an
alternative to grilles.

Where simple distribution is acceptable, for example in a storeroom in the LQ module, one-way fixed-
deflection grilles may be used.

In areas in the LQ, such as a changing room or tea room, where diffusers are unsuitable, a two-way deflection
grille can be used.

In applications where air transfer is required into a toilet area/cubical to maintain a specific airflow pattern,
transfer grilles may be used. Their application (normally indoors) requires that they be opaque and can be
fitted rinte—sheet-materia-down—to—a—thiekness—of25-mm—TFo—meet-this—requirement—the—eonstruction may

consist of two frames into which one chevron blade insert is attached.

See the datasheet in Clause D.10.

A.12 Air-handling units (AHUs)

A.12.1 Function

Installations provided with an LQ and/or integrated utilities areas usually demand a high throughput of supply
air, which generally needs to be controlled within specific temperature and humidity constraints for personnel
comfprt. For energy conservation purposes, a certain proportion.of extract air may be recirculatgd and mixed
with $upply air. These requirements are usually met most costéffectively by an air handling unit. |[Alternatively,
a heat-recovery unit may provide further economies.

The implicit purposes of an AHU (as opposed to duct-éonnected components) are
a) o¢ptimization of component performance by the equalization of face velocity,
b) guaranteed pre-delivery performance testing,

c) protection of the subcomponent items from mechanical damage, corrosion and contamination,

d) improved accessibility to all components for maintenance,

e) inimal total connected-components length by optimization of design,

f) inimal noise break*out by use of acoustic infill panels,
g) inimal heat{doss and external condensation by use of thermal-infill insulation to panels and frame
ections, and

h) ducedinstallation cost.

AA1

A.12.2.1 General

The design of both external and internal AHUs is similar, with the exception that external units should be fitted
with a corrosion-resistant (generally stainless steel) pitched roof to prevent water/corrosive fluids pooling on
the top of the unit, particularly between the section joints, causing corrosion and loss of air-tightness over a
period of time.

Although most AHUs are located internally and are not subject to harsh environmental conditions once

installed, experience has shown that AHUs should be built of sufficiently high quality to resist damage and
corrosion whilst the unit is in the fabrication yard and/or during ship-out.
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AHUs should preferably be of a design such that even air distribution is achieved across subcomponents and
leakage is minimized. They should incorporate all major equipment items described in previous clauses of this
International Standard required for the main air-supply plant.

Face velocities across plant items should be uniform. For limiting velocities, reference shall be made to the

relevant plan

t item specifications.

A base frame shall be fitted to provide

a) rigid support to the sectional construction,

b) a structyre that can be certified as a lifting frame

c) support pf the unit off the platform steelworks,

d) sufficienf space below the unit to permit drain traps to be installed, and

e) the facility for common electrical earthing connections.

In sections where there is the possibility of water collecting, the floor pan shall '‘be of continuous pheet
construction [designed to run to a trapped drain. These traps shall be of sufficient\depth to prevent the [iquid
seal from bging either blown or sucked out during fan start-up when it is subjected to the total fan |head
pressure.

Motors should be mounted to permit easy removal, maintenance and replacement.

Units should|be provided with flanges for the connection of ducting to‘both air inlet and discharge.

There are cgrtain limiting design restrictions that shall be observed when locating the AHU's subcomponents,
as listed in A{12.2.2 to A.12.2.8.

A.12.2.2 Lopvers in AHUs

Liquid carryg

louver and from its drain tray. Distance to downstream components that are sensitive to water sh

adequate to
on the order

manufacturef.

A.12.2.3 Fil

There are n

adjacent sulbcomponentsi.cannot damage or contaminate the filter, and operating velocities are

manufacture

A12.2.4 He

ver, always possible from louvers,.réquires that drainage be provided both downstream
permit drop-out of any carryover. For an average face velocity over the louver of 2,5 m/s,
of 600 mm. Advice on precise‘data for the actual velocities shall be obtained from the |
ers in AHUs

b limiting valuesyon distances between these items and other subcomponents, providin
['s recommendations over the total filter cross-sectional area.

aters\in"‘AHUs

High off-coil

f
}:I be
is is

the

buver

j the
within

’rnmpnrahlrne and radiation from heaters can affect filter media. Canfirmation shall be obt

ined

from the filter supplier that the filter medium is not affected by radiated heat.

Provision shall be made to prevent air from bypassing the heater design contact surfaces.

A.12.2.5 Cooling coils in AHUs

Cooling-coil headers and return bends should be located outside the airstream.

Moisture carryover is a potential problem with these plant items. This may be prevented on low velocity coils
by the installation of drip trays. However, on units where higher coil-face velocities are necessary (above

3 m/s) or the

level of condensation is excessive, downstream eliminators shall be fitted.

Drain capacity shall be designed for extreme water condensation conditions.
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ISO 151

2.6 Humidifiers in AHUs

38:2007(E)

Where humidifiers are fitted, preference should be given to fitting the steam generator outside the AHU

casin

g.

Steam lances shall be located upstream of cooling coils to ensure that water carried over from steam lances is
taken care of by an eliminator in the cooling-coil section.

A2,

2.7 Fans in AHUs

When evaluating the type of fan to be used, the following features should be considered.

A
q

[
I

q

When duplex fans are fitted, the design of the AHU shall ensure that, it is) possible to remove on

servi

A12

An a
airm
these
exha
distri

oppo

A12

The dlesign of the AHU shall recoghize the requirement for access, maintenance, observation ar

of all

Axial- and mixed-flow fans have high inlet and outlet velocities, which can lead to uneven.ve
ver connected subcomponents.

Double-inlet centrifugal fans, when located in a plenum chamber, have low inlet.velocities
bwer outlet velocities than axial and mixed-flow units.

Chamber fans have high inlet velocities and very low outlet velocities, which gives an even v,

ver downstream subcomponents.

Ling whilst the other unit remains operational.

2.8 Mixing dampers (air recirculation systems) in AHUs

r-recirculation system dictates the requirement for.thrée dampers operating in unison to e
xing. It can be convenient if the outdoor air and recirculation dampers form an integral part ¢
dampers are used in a modulating action, then' their performance should be matched t
st damper. All three dampers should have™ a sufficiently high face velocity to ensu
pution throughout the duct system. Dampers used for this purpose are required to be of th
sed-action type to ensure a linear contral over the full range of blade movement.

2.9 Access consideration in AHUs

plant items.

5s sections shall bé-provided to allow inspection of each subcomponent. Wherever pos

A12.

ions should servé-two adjacent subcomponents. Retention details for subcomponents

2.10 Controls and instrumentation

ocity profiles

and usually

Blocity profile

e fan unit for

hsure correct
f the AHU. If
p that of the
re adequate
e multi-blade

d withdrawal

bible, access
shall be so

M or more is
not less than
ccess. Under
broviding the

Consideration should be given to the provision of local controls and integration with the platform control and
monitoring system. It is necessary that this be communicated to the supplier; individual datasheets for the key
components provided in Annex D may be used.

See the datasheet in Clause D.11.
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A.13 Refrigeration packages

A.13.1 Function

There can be a requirement to handle a cooling load on an installation, particularly in tropical climates.
Refrigeration packages, comprising compressors, motors, condensing equipment, piping and controls are
preferred over individual items, for reasons similar to those given for AHUs.

A.13.2 Functional requirements

A.13.2.1 Generat

egral
BSSOr
olute
ssor-

automatic cgpacity control to maintain the desired unit capacity at all times, from minimum eompr
capacity to 100 % duty. Hot-gas bypass and injection to the DX cooling coil shall be used only-if an abs
requirement exists to achieve 0 % capacity that is not possible to achieve through the use’of\the comprs

The refriger{;ion system shall be suitable for continuous, full-load operations and complete with~in

capacity con
A closed-loo

Refrigerants
be used.

rol facilities.
p water system should be considered for final heat rejection to reduce the quantity of refriger

with zero or low ozone-depletion potential (ODP) and low global-warming potential (GWP)

The refrigeration system shall be capable of both continuous and intermjittent duties with long idle period

both applicafjons, facilities should be provided to ensure that maintenance demands are kept to a minimy

Each refriggration package should be mounted on an individual support base frame, complete
anti-vibration| mountings and compressor acoustic enclosures as necessary. Manufacturers' standard-

equipment s

A13.2.2 Re

Compressors

classification

When select
failure can le

ould be used wherever possible.

frigeration compressors

of the area in which it is located. Reciprocating, scroll and screw compressors may be used

ad to contamination of the refrigerant.

Where a stapdby compressor.iS/installed, it shall be arranged to start automatically following the failure

duty compre

Compressory
lines, to mairn

Compressory

ssor. The switch=over between duty and standby compressors should be on a regular basis.

connected in parallel shall be equipped with oil-equalizer and crankcase pressure-equ
tain lubrication under all operating conditions.

ant.

shall

5. For

m.

with
ange

may be open, semi-hermetic or hermetic, providing the electrical equipment complies with the

ng hermetic compressors_for large DX systems, it should be remembered that a burn-out motor

bf the

blizer

far refrigeration units for individual rooms may be hermetically or semi-hermetically sealed.

The compressors shall be built and tested to recognized standards, such as 1SO 917 [1] ISO 9309 (8],
EN 378-11[12] EN 378-2[13] EN 378-3 [14] and EN 378-4 [15].

A.13.2.3 Refrigeration condensers

Condensers may be either water- or air-cooled, but under normal circumstances preference is shown for the
use of water-cooled units, as they can form an integral part of the compressor skid and it is not necessary to
subject them to any special hazardous-zone electrical requirements. Cooling water for these units normally
comes from the service seawater supply. However, in the event that it is necessary to run the refrigeration
during a hazardous shutdown situation, say in a control room or muster area, then it can be desirable to take
the water feed from the deluge secure supply. Alternatively, units may be cooled with fresh water from the
central fresh-water cooling system, if available.
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Air-cooled condensers may be supplied for any duty for which a requirement is likely to exist. However, for
duties above 100 kW, the units tend to become unacceptably large and, consequently, their use above this
duty is discouraged.

A.13.2.4 Water-cooled condensers

The water-cooled condensers should be of the shell-and-tube type with liquid sub-cooling and should have
removable heads for cleaning and tube withdrawal.

Tubes and tube endplates should be manufactured from material suitable for the duty, such as 90/10
cupro-nickel alloy or titanium. Shells should be carbon steel.

The
ISO

Foulipng factors shall be applied to the selection of the condensers. Suitable guidance is-given by

Watgr-cooled condensers may be mounted on a base frame common with the refrigeration comp

A.13/2.5 Air-cooled condensers

The

mechanically bonded onto copper tubes. Fouling factors shall beapplied to both tubes and fins
should be designed to make the unit fully weatherproof and.suitable for installation in an ou
envirpbnment. The liquid and gas lines should be provided with shut-off valves and pressure-relief

A.13/2.6 Evaporators

The

ther

Whele used for cold-store applications, defrosting arrangements shall be provided where the te
contrplled to below freezing point.

A.13/2.7 Controls

Each| packaged refrigeratignyunit should be complete with a control panel of the manufactur
range, wherever reasonably practicable, and should contain all or part of the following:

design of the water-cooled condenser shall comply with a recognized industry standa
16812 1],

unit fans should be direct-drive. Condenser coils should preferably be constructed of

Ivaporators may be of the shell-and-tube type for chilled water systems or direct-expansion
quirements for which are set out in A.5.2.2:

rain isolator/crankcase heater isolator; combined door interlock;
¢ompressoer,motor starters;

on-offiswitches; automatic compressor start at minimum load;

rd, such as

ASHRAE.

€SSO0rs.

copper fins
. The casing
door marine
valves.

cooling coils,

mperature is

pr's standard

¢verload protection;

control circuit fuses;

capacity control system (if electric);
auto-pump-down control;

remote signal for operation;

suction and discharge pressure gauges;
oil pressure gauge;

high-pressure cut-out;
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I)  low-pressure cut-out;

m) low-oil-pressure cut-out;

n) condenser waterflow cut-out;

0) condenser water-temperature gauge;

p) remote signal facilities; common status run;

q) status/alarm for each unit; common alarm fault;
I') timer depicetoavoid lapid bybiil 10,

s) warning[lamps;

t)  running |Jamps;

u) reset bugtons for the safety devices;

v) hours-run meter for each machine;

w) condenger fan-motor starters and head-pressure control, as appropriate.

The temperd
for operation

Facilities for

See the dat4q

A.14 Corn

A.14.1 Fun

CVUs may k
provide indiv

A.14.2 Fun

A.14.2.1 General

CVUs shouldg
can range fr
minimum of

ction

o

ture control system may be solid-state/pneumatic, with proportional and integral action su
of the machines in parallel.

nterconnection with the main HVAC control panel should*be incorporated.

Kheet in Clause D.12.

stant-volume terminal reheat units (CVUs)

e fitted at the discharge end“of a supply duct as an alternative to duct-mounted reheate
dual room temperature conirol.

tional requirements

be suitable for operation when connected to supply systems where the on-unit static pre

5,m/s to a maximum of 15 m/s. Reference should be made to the datasheets for the p

service cond

bm a minimum of 200 Pa to a maximum of 1 000 Pa, and the on-unit velocities can vary f:F

tions

Each unit is built up of a combination of the following components:

60

constant-volume regulators or balancing damper;
sound attenuator;
air heater,

air diffuser.

table

s, to

ssure

m a
cise
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A.14.2.2 Constant-volume regulators in CVUs

The regulator should be designed as a self-actuating device, the motive force being supplied solely by the
incoming distributed air supply. It should ensure that the volume throughput is maintained within £ 5 % of the
design set point for a constant entry supply temperature.

The set point should be manually adjustable whilst the unit is in situ, without the need for special tools.
The unit should preferably be selected at the midpoint of its design range. Where this is not possible, then the

larger of the potential unit selections should be selected to ensure that the generated noise levels are as low
as is reasonably practical.

Plast|c or rubber compounds in the form of diaphragms or bellows should not form part of the cgnstruction of
this ynit.

A.14)2.3 Air heaters in CVUs

The heater should generally be electric and capable of both continuous and intermittent operatigns and meet
the rgquirements for duct-mounted heaters set out in Clause A.4.

A.14)2.4 Sound attenuators in CVUs

The attenuator should comply with insertion losses, total pressure-drop and flow self-generated npise limits as
state on the datasheet and meet the requirements for duct-mounted attenuators set out in Clausg A.8.

See the datasheet in Clause D.13.

A1 Dehumidifiers

A.15.1 Function

Dehymidifiers can be required to ensdre maximum humidity levels and to control the ain humidity in
roomps/enclosures to reduce/preventicorrosion and/or bacterial growth. In the majority of cases, the equipment
ted within a protected envirahment and is provided to serve normally unmanned areas such as double
bottoms and void spaces. Where necessary, however, the equipment shall be suitable for|operation in
hazafdous areas.

A.15.2 Functionalrequirements

Dehumidifiers for/this purpose should be of the absorption type where the humidity is exchanged from the
process air to\the regeneration air through a high-efficiency silica gel (or similar) rotor.

Fans|and\heater included in the unit shall comply with requirements specified elsewhere in this|International
Standard

Each humidifier should be a complete, self-contained packaged unit, with all components mounted on a
fabricated chassis and totally enclosed in stainless steel sheet cladding. The package should include all
necessary internal control and safety devices, and be suitable for interface with the platform main control and
monitoring system.

See the datasheet in Clause D.14.
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A.16

Ducts

A.16.1 Function

Ducting is required to transport air to and from spaces being served by HVAC systems.

A.16.2 Functional requirements

The material of construction shall be suitable for the design life and operating environment, for which stainless
steel, coated carbon steel and composites can be suitable.

Duct system
and EN 1223

5 shall be constructed to a recognized standard such as EN 1505 [17] EN 1506 ['8], EN.15
7 [22] and may be categorized according to the duct pressure class.

7 119]

Exhaust systems serving mud tanks and shale shakers shall be suitable for the dirty atmosphere-to which they

are exposed
equipment a

The following

categories in Table A.2 are types of commonly applied options.

Table A.2 — Duct classes

Facilities shall be provided that permit access for frequent cleaning of all system compornents,
nd the complete ducting systems. Access platforms and/or walkways can bemecessary.

3::; Material Thickness or dimensions Operating conditions
A Stair|less steel EN 10088 (all 3 mm High-strength duct (plenum
partd) 2] material No. 1.4404 or chambers)
UNS|S31603 Duct exposed to weather and
saliferous atmosphere
Fire-rated duct
B Stairjless steel EN 10088 (all EUROVENT.2/3 (circular) Internal duct in corrosive
partd) 2l material No. 1.4401 or | EUROVENT 2/4 (rectangular) environments such as
UNS|S31600 laboratories, battery rooms, pfint
stores, etc.
Cc Stair|less steel EN 10088 (all 048’ mm for & 80 mm to & 200 mm Internal duct in production and ugility
partd) 2] material No. 1.44010r, [ 1,0 mm for @ 250 mm to & 315 mm areas
UNS|S31600 1,25 mm for @ 400 mm to @ 630 mm
Duct exposed to weather and
1,5 mm for @ 800 mm -
EN 10088 (all parts) 2!l haterial sallferou_s atmogphere and/or
No. 1.4404 or UNS 831603 mechanical strain
D Carbjon steel painted or 4 mm High-strength duct
hot-dipped galvanized Fire-rated duct
E Pre—gralvanized sheet steel EUROVENT 2/3 Internal duct in controlled
EUROVENT 2/4 environments such as LQs
F Stainless steel EN 10088 (all 0,8 mm for @ 80 mm to @ 200 mm Fire-rated duct
parts) 21 material No. 1.4401 or | 1,0 mm for @ 250 mm to & 315 mm L )
UNS $31600 1,25 mm for @ 400 mm to @ 630 mm | (C1ass C with fire-rated expanding
joints/gaskets approved by
1,5 mm for @ 800 mm e X
EN 10088 (all parts) [21] material certifying authority)
No. 1.4404 or UNS S31603
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Galley extract systems and terminal reheat boxes in the LQ supply-air system shall also incorporate sufficient
access to permit full system and component cleaning.

Inspection/access doors shall be 600 mm x 600 mm if the duct size permits. If the duct is smaller, the door
should be as large as possible.

Flexible ducting should not be used on the installation except as a final connection in the LQ between terminal
boxes and their associated ceiling diffusers, which shall be limited to a maximum length of 600 mm. Flexible
ducting should not be used to correct misalignment in ducts.

Ducting connections to fan inlets and outlets shall terminate in a non-combustible, heavy, industrial-type,

A flasahl tH Wi 4 wathat P~ I 1 vetara EH it st ini
flanged—fexibte—eonnection—able—to—withstand—the—system—operating—pressure—ranrge—with minimum
’ J | g VM )

mainfenance.

For grcular and rectangular duct flanges, reference is made to Annex E.

All interface flanges on equipment covered by this International Standard shall be ‘made in accprdance with
Annex E.
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Annex B
(normative)

Installation and commissioning

B.1 Installation

B.1.1 Joint

Different mefallic materials should be isolated to prevent galvanic corrosion.

Ducts with |
secured.

The jointing s
All duct faste
galvanizing fi
used except
contact shou

Joints in fired

rated division.

B.1.2 Hangers and supports

The choice @
the structurg
attached equ

Internal
HVCA DW/1
be designed

The design ¢
horizontal du
impracticablg

The addition
are not requ

br galvanized duct and stainless steel for stainless steel duct."Aluminium fasteners should n

hamgers and supports generally should comply with a

S

mited access after installation should preferably be welded and/or all canpnéctions spsg

ystem should be of a well recommended type with a certified pressuré.class.
ners (nuts, bolts, set screws, locknuts, washers) should be of carbon steel protected by el

with aluminium ducts. Any self-tapping screw should be*of stainless steel. Dissimilar-
d be avoided.

rated duct or between fire dampers and the duct shall maintain the integrity of the particula

f methods for fixing depends on the type of structure and on the limitations that are impos
| design. The fixings shall be of(a,'strength and durability compatible with the duct ang
ipment.

recognized standard,
14 [35] External hangers ‘and supports, and those exposed to external ambient conditions,
to withstand wind-imposed loads in addition to static loads.

f supports for yertical ducts is dictated by site conditions, and spacing may be greater th
cts. Ducts should be supported from the stiffening angles or the angle flanges, but where
, additional ‘'supporting angles should be provided.

of insulation to ducts generally should not affect the method of support, providing vapour bg
ired~Ducts with vapour barriers require the installation of insulating blocks to prevent

cially

pctro-
ot be
metal

I fire-

bd by
any

such as

shall

n for
his is

rriers
Hirect

connection b

fween support and duct

Supports should not be welded to the duct unless specified on the drawings.

When being erected, duct runs shall not be forced into place to suit the installed support, thereby introducing

undue stress

es into the duct.

Surfaces of supports that are inaccessible after erection shall receive a protective coating before assembly.

Duct supports shall be located such that the equipment can be removed from the system without a major
dismantling of duct.
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Additional stiffening should be installed to accommodate loads imposed during skidding, transportation and
lifting. These temporary members should be painted to clearly indicate that they are required only during
module location offshore.

Vibration isolation hangers can be needed in noise-sensitive areas.

Duct supports shall be designed to sustain a 2 g force in any direction. Where the system has a post-
explosion role, the duct supports shall be designed accordingly.

B.1.3 Equipment installation

Equipment shall be installed in accordance with the supplier's installation instructions and/or as|

contr
Duct{

Fire ¢

B.1.4

All slipply-air systems should be insulated where thermal conservation’and anti-condensation

requi
be beg

Allin

Insta
requi

Itis n
systel

Whele ducts penetrate fire-rated barriers) a sleeve of least 900 mm long shall be provided. The

have

hct drawings and/or documents.
mounted equipment shall not be used as a load-bearing support.

ampers shall be installed in the same manner as tested; otherwise the certification could be

I Duct insulation
ed. The insulation shall be complete with vapour barriers where.the ventilation air temperaty
low the ambient dew-point temperature. Extract and internalretdrn air systems should not b
sulating materials shall be non-combustible or meet the requirements of IMO Resolution MS

lation and repair of duct insulation shall be inaccordance with either recognized
rements given in Table B.1.

ecessary to assure the protection of personnel against harmful fume generation when passi
ms are installed.

the same fire rating as the barrier.

specified on

nullified.

protection is
re is likely to
b insulated.
C 61(67).

standards  or

ve protection

sleeve shall
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Table B.1 — Insulation requirements

Service Duct location Insulation material & ° ¢ Purpose
Heat conservation ¢ Internal Mineral wool or other suitable To reduce heat losses
material
Heat conservation ¢ External Cellular glass To reduce heat losses
Flexible elastomeric foam (FEF)
Cold conservation ¢ Internal Flexible elastomeric foam (FEF) To maintain low temperature or prevent
Cellular glass condensation on ductwork
Cold conservation 9 External Cellular glass To maintain low temperature
Flexible elastomeric foam (FEF)
Fire proofing AGO © Internal Mineral wool of rock-type, To maintain fire integrity
110 kg/m3
Fire proofing AGO © External Alkali earth silica To maintain fire integrity
(AES-wool)
Fire proofing HO © Internal and Alkali earth silica To maintain firg-integrity
external (AES-wool)
Fire proofing H60 © Internal and Alkali earth silica To maintain fire integrity
external (AES-wool)
Acoustic insylation, Internal and Mineral wool Tereduce noise
ductwork intefnal external

the capability fd

@  The thermpl conductivity shall be a maximum of 0,042 W/m-K at 20 °C mean temperature.

b Alternativds shall be qualified. If alternative materials are proposed, the ingulation capability should be equivalent to, or bette

r the specified material and thickness.

¢ Insulation [should not have an “open” surface allowing fibres to break’off and pollute the surroundings. A factory-applied cqver is
usually preferrdd to seal the insulation.

d  For heat cpnservation and cold conservation, standard presinsulated ductwork may be used.

than,

€ Allfire ins{lation and installation methods on fire-rated components shall be certified.

B.1.5 Insu
All open-cell
least 18 um.
suspended ¢

The vapour |

NOTE 1

ation jacketing

insulation materials_shall have factory-applied alufoil covering with a minimum thickness
In addition, exposed-insulated ductwork shall have jacketing unless protected by a HVAC sh
eiling.

arrier shall have a maximum vapour transmission ratio of 1,75 perm.

berm =.1\ng/s - Pa-1.-m~-2,

The barrier s|

of at
aft or

hallbe a fire-retardant, non-toxic, factory-applied cover, reinforced by glass-fibre-threaded tis

sue.

All thermal insulation thickness shall be determined in accordance with the calculations in ISO 12241.

All jacketing shall be provided in accordance with Table B.2.
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Table B.2 — Jacketing requirements

Insulation Duct Jacketing
location
Material Thickness
mm
With outer diameter With outer diameter
< 1200 mm > 1200 mm
Thermal Internal Aluminium alloy 2 0,7 0,9
insulation
Stainless steel P 0,5 0,7
Polymeric 1,0 ,0
External Stainless steel 0,5 Q.7
Polymeric 1,0 1,0
Firg insulation | Internal and external Stainless steel 0,5 Q.7
@ Aluminium alloy jacketing should conform to AIMn1 (AA3103) or equivalent.
b $tainless steel jacketing should conform to EN 10088 (all parts) [21] material No. 1.4401UNS S31600, 2B finish.

B.1.6 Identification

The ¢guct should be permanently marked to identify its funetion, in accordance with a recognized standard
suchlas NS-5575 [28],

The igentification symbols should be placed as follows:

a) on ducting in ceiling behind access points;

b) e¢ither side of major components (fans.etc.);

c) on all ducting in HVAC plant roams;

d) ¢n ducting in shafts behind aecess doors and panels;

e) ¢n ducting entering ahd-eaving modules;

f)  @n ducting entefing or leaving local equipment/control rooms in open modules/areas;
g) both sidesoffirewalls where the duct penetrates;

h) on eacheg of a branch duct where the destination is not immediately obvious.

B.1.7 Cleaning and protection

All ducts, fittings and equipment should be cleaned before erection.

All protective covers on equipment should be left in place as long as possible during erection.
Equipment should be adequately protected against damage during construction.

All duct elements should be supplied with dust blinds immediately after fabrication. Dust blinds should remain
in place until the duct elements are actually required for installation.

Ducting terminated for later hook-up should be equipped with a blind on the open end immediately after
installation.

© 1SO 2007 — All rights reserved 67


https://standardsiso.com/api/?name=01ec469eb19143f4b9ba974037dea616

ISO 15138:2007(E)

When the duct system is finally installed and ready for mechanical completion, the entire system should be
internally cleaned to cleaning class “High” in accordance with Table B.3.

There shall be easy access for internal inspection and cleaning of ducts.

Table B.3 — Cleaning standards for ductwork

Cleaning class

Guidance Typical Frequency Applies to

Fire risk Clean to remove grease and lint deposits to Quarterly Kitchen and laundry extracts
<1 g/m2 (no visible surface dust).

High Inspect and if dust concentration is > 1 g/m? Yearly Supply and recirculation ducts
(visible surface dust) then clean to in continuously mannged afeas
<0,1g/m2.

Low Inspect and if dust concentration, etc. is Every five years All othen.ductwork
> 6 g/m? then clean to < 0,1 g/m2.

Materials containing synthetic mineral fibres that are used in the living quarters @r+n” permanently mgnned
areas shall b fully sealed.

Stainless stgel duct should be kept externally covered during construction-work to avoid contamination| from
other sources.

B.1.8 Leakiage testing

A minimum qf 10 % of the ducting and equipment shall be testedafter installation. If the sample does nof|pass
the test, the ducting and equipment for test shall be extended;to demonstrate the system integrity.

For high-pregsure systems (higher than 2 000 Pa), more extensive testing should be required.

The tests shall be carried out in accordance-with a recognized standard, such as HVCA DW/143 [$4] or
Eurovent 2/2|(32],

B.2 Comnissioning

The HVAC system shall be commissioned in accordance with project requirements to demonstrate the system

performance

Commission

system Ipalaneing to a recognized standard, such as the CIBSE Commissioning Code [30];

characteristics as prepared under 5.2.10.

ng procedures should include the following aspects:

measurg

ments of design airflows and air temperatures;

differential pressures;

sound-pressure levels of spaces.

All measurements and settings shall be conducted using calibrated instruments and the results documented.

All holes punched in the duct for the insertion of test instruments should be provided with easily identified,
reusable covers; the holes should not be provided in flexible connections.

Covers for holes in fire-rated ducts shall comply with the fire rating of the duct.

Acceptance of the HVAC plant should not take place until satisfactory commissioning has been completed.
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Annex C
(informative)

Operation and maintenance

C.1 General

HVA
and non-hazardous areas of an installation.

All dg
presgurized and that the doors should be kept closed except for access or egress. | it is neces
modu
those

To epsure that the design objectives of the various HVAC systems are cantinuously achieved, it
to mpnitor and carry out routine operational checks. If failure occursy or if it is necessary
main
mitig

An operation and maintenance manual prepared for the HVAC systems should contain the fq

minimum:

a) gummary of the control philosophy and interface with F&G and/or ESD systems;

b) Which areas require the maintenance of a positive pressure relative to the hazardous module

c) Wwhich areas require the maintenanceof a negative pressure relative to the surroundin
gas-turbine hoods);

d) ethod and frequency of differéntial pressure monitoring;

e) Tir change rate for all areds,jirrespective of pressurization requirements;

f)  gchematic drawing of 'each system and its components;

g) mperature (and“humidity, if appropriate) maintained in all areas;

h) actions and\compensating measures to be taken when failure occurs during normal ope

)

C systems are designed to provide a safe working environment within the various enclose

ors leading to enclosed areas should be fitted with signs warning that the modul€.is press

le doors for periods longer than that required for normal access or egress, e:g-the moving ¢
doors should be manned for the duration of the work.

enance on HVAC systems, appropriate temporary controls and/or equipment shall be pu
hte any shortfall in protection caused by the failure or maintefance activity.

VAC system;

utine'maintenance activities;

d hazardous

irized/under-
sary to open
f equipment,

is necessary
0 undertake
t in place to

llowing as a

5

g area (e.g.

ration of any

source of information to be consulted for the specification of spare parts and a listing of the
carried.

C.2 Loss or reduction of ventilation

stock spares

After a shutdown of the installation, plant or process, all critical HVAC systems shall be brought into operation
prior to the introduction of hydrocarbons and the start-up of any hydrocarbon process.

Prior to undertaking any maintenance work that has the potential to reduce ventilation capacity, the following
should be carried out, when relevant, in addition to any planned contingency arrangements:

Installed gas-detector planned-maintenance routines for the module should be confirmed as up to date.
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— Any defective gas-detectors, although acceptable for normal operating conditions, shall not be acceptable
under reduced or nil HVAC conditions. In those instances where repair is not possible, installation of
alternative manual/portable gas detection can be required prior to the reduction of HVAC.

— A check should be carried out on all sealing arrangements for reciprocating and rotating equipment in the
module(s) concerned to confirm that no leaks are present.

In all cases where ventilation is reduced or equipment is out of service, it is recommended that the
environment of the areas be continuously monitored for the build-up of toxic or flammable gas by use of the
installation's fixed detection system and by sentries using portable meters.

When undertakingma SREE-WE
criteria should be met, when relevant:

a) Ventilatipn, although reduced in capacity, shall remain sufficient to avoid excessive heat build-up gnd/or
build-up|of flammable or toxic gases.

b) Ventilatipn shall maintain non-hazardous areas at a positive differential pressure in relation to hazafdous
areas.

¢) Restrictipns on time limits for the duration of reduced ventilation, as stipulated in the contingency
arrangements facility system, shall be adhered to.

d) Before Jgommencement of work on the HVAC system, a stabilization/period (approximately 4 h) shall be
allowed [following ventilation reduction and the affected area(s) monitored for the build-up of heat gnd/or
toxic or flammable gases.

e) If the wgrk on the HVAC system, including isolations and de-isolations, is estimated to be complefed in
4 h or leps, then that work may commence without the preceding stabilization period.

f)  If signifi¢gant changes occur within the module with(respect to heat and/or gas levels, the work supefvisor
and installation manager shall be informed and-the situation reviewed.

g) During the HVAC work, the affected module/Wwork area should be continuously monitored by fire watthers
provided with portable gas monitors/alarms. These personnel should be in communication with the GCR.

h) HVAC inlet ventilation ducts, doorways and any non-hazardous locations where the external mpdule
fabric is [not leak-tight and thatare adjacent to hazardous areas should be monitored for gas ingress.

Any tempordry ventilation system should be installed to a standard similar to that which it is replacing and
shall interfack with the platform safety systems as required.

Where areaq are fed £y,'common inlet/outlet ventilation ducts, for either hazardous or non-hazardous dreas,
consideration should-b& given during the job planning stage to the likely impact upon the affected areal|if the
ventilation syistem partially or totally fails while maintenance is progressing.

Work on HV. fro fre;Te: ; i leous
maintenance or turning-off of ventilation in adjacent hazardous and non-hazardous modules should be
avoided, unless positive separation can be maintained between them.

Before any work starts on HVAC equipment in a non-hazardous module adjacent to a hazardous module/area,
checks should be made to ensure the integrity of any bulkhead penetrations connecting two such modules
before the ventilation in the non-hazardous area is reduced.

If a pressure-differential reversal occurs between the non-hazardous and hazardous areas when the

non-hazardous area ventilation is reduced, then the hazardous area process should be shut down and
depressurized to mitigate against possible migration of explosive mixtures into the non-hazardous area.
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Controls should be put in place where there is a requirement to remove a transit between areas of different
classification. These can include

a) integrating manual monitoring of the atmosphere,
b) monitoring transits when left unattended,
c) briefing door sentries on emergency actions, and

d) providing portable gas detectors;

HH H 4 4 l o | +
e) plUVIUIIIg CoIrmmmarmeatuort to a 1marimecu COUTNIrur CCTite.

C.3 [Routine operational checks
The fpllowing checks should be carried out for all HVAC systems:

a) [Ensure that the correct duty fans are running normally and that the required pressurization | differentials,
nd, where appropriate, temperatures are being maintained. Any malfunctions should be invgstigated and
orrective action taken.

b) $tandby fans, where fitted, should be tested periodically as\part of the responsible person's watch-
eeping duties. Where duty/stand-by fans are not designated; they should be regularly cyclgd to balance
perational hours. Where applicable, standby fans should.be on auto-start.

c) ondition monitoring systems, where fitted, should:be*checked as operational and fit-for-purpose. This is
f particular importance on systems that do not have standby facilities (fans).

d) Fire dampers and watertight valves shall bé*tested at six-monthly intervals, or as determined by the
aintenance strategy.

e) leakage rates shall not exceed thesspecified commissioning requirements.

f)  Drip tray and related drain connections should be cleaned monthly and cooling coils should be cleaned
gvery four years.
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Annex D
(informative)

Datasheets

Table D.1 lists the datasheets included.

72

—Table D-t—Datasheets—Numberingand reference
Text Component description Datasheet reference clause
reference or subclause
clause

A2 Louvers DA
A.3 Moisture separators and filters D.2
A4 Fluid heating coils Du3A4
A4 Electric heating coils D.3.2
A4 Unit heaters D.3.3
A5 DX cooling coils D.4.1
A5 Fluid cooling coils D.4.2
A5 Fan coil units D.4.3
A.6 Humidifiers D.5
A7 Fans D.6
A8 Sound attenuators D.7
A.9 Fire dampers D.8
A.10 Mechanical dampers D.9.1
A.10 Manual dampers D.9.2
A.11 Grilles andrdiffusors D.10
A12 Air handling units D.11
A.13 Refrigeration packages D.12
A.14 €Gonstant-volume terminal reheat units D.13
A.15 Dehumidifiers D.14
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D.1

HVAC EQUIPMENT
LOUVERS DATASHEET

Page 1 of 1

Package No.

[Doc. No.

[Rev.

Tag No.

System No.

Size and type

Supplier

Manufacturer

Model

Location/Module
Number required
Enquiry No.
Quote No.

Purchase order No.
lobh No

Serial No.

Technical data

Air flow rate

m3/s

Separation efficiency

No. of passes

Face velocity

m/s

Pressure drop

Pa

Duct size

width

mm

height

mm

Unit length

mm

N
O|O|O (N[O |W[IN|—

Drain outlet

L/R

—_
[N

Drain outlet size

mm

-
N

Mesh screen

Yes/No

-
w

Lifting lugs

Yes/No

N
N

Unit mass

kg

N
o

N
]

N
~

N
(oo}

-
©

N
o

N
-

N
N

Materials

N
w

Casing

material

N
&

thickness

mm

N
(S}

Blades

material

N
(o]

thickness

mm

N
~

Flange size

N
(oo}

Drilled/undrilled

N
©

Mesh screen

material

w
o

mesh size

mm

w
-

Drain

material

w
N

w
w

w
~

w
()]

w
»

Notes:

w
by

Applicable standard for performance: AMCA 500-D-98 [37]

w
(oo}

w
©

N
o

N
=

N
N

N
w

N
N

N
[6)]

N
»
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D.2 Datasheet for HVAC equipment — Moisture separators and filters

HVAC EQUIPMENT
D.2 MOISTURE SEPARATORS AND FILTERS Page 1 of 1
DATASHEET
Package No. [Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manufacturer Purchase order No.
Model Job No.
Serial No.
1 Technidal data
2 Outdoor|conditions:  summer: temperature °C
3 relative humidity %
4 winter:  temperature °C
5 relative humidity %
6 Unit conpposition: Coalescer: Se€parator:
7 Filter: Sandfilter
8 Separatjon efficiency %
9 Filter clgss
10 Air flow fate md/s
11 Face airjvelocity m/s
12 Acceptaple salt concentration 10
13 Maximug acceptable particle size Mm
14 Pressur¢ drop (clean filter) Pa
15 Maximufn recommended pressure drop Pa
16 Filter indicator required Yes/No
17 Type of |ndicator
18 Unit origntation V/H
19 Duct sizg: width mm
20 height mm
21 Unit length mm
22 Service gide (in direction of airflow) L/R
23 Water trpp required Yes/No
24 Height df seal in water trap mm
25 Trace heating required Yes/No
26 Trace hgating cable type
27 Power supply V
28 Power cpbnsumption W
29 Junction box: manufacturer
30 type
31 Glands type
32 Mass kg
33 Materials
34 Filter m¢didm
35 Coalescer medium
36 Filter frame material
37 Casing material
38 thickness mm
39 Separator vanes material
40 thickness mm
41 Drip tray material
42 thickness mm
43 Drain pipe material
44 Drain pipe flange  type
45 size
46
47 Notes: Applicable standards: EN 779 18]
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D.3 Datasheet for HVAC equipment — Heating coils

D.3.1 Datasheet for HVAC equipment — Fluid heating coils

ISO 15138:2007(E)

HVAC EQUIPMENT
D.3.1 FLUID HEATING COILS Page 1 of 2
DATASHEET
Package No. [Doc. No. [Rev.
Tag No. Location/Module
System No Number required
Size prdtype Enertiry-No-
Supplier Quote No.
Manyfacturer Purchase order No.
Modd| Job No.
Serial No.
1| Technical data
2| General
3| Total heating load (design) kW
4 | Heating medium
5| Design
6 | Heating medium side
7 | Heating medium
8| Heat exchanger mode
9| Flow temperature °C
10 | Return temperature °C
11| Specific heat capacity kJ/kg-°C
12 | Specific mass (density) kg/m3
13 | Heating medium flow rate kgls
14 | Heating medium treatment hypochlorite 108
15| Tube velocity m/s
16 | Pressure drop kPa
17 | Working pressure kPa
18 | Design pressure kPa
19 | Test pressure (air under water) kPa
20| Airside
21| On-coil temperature - min. °C
22| Off-coil temperature - max, °C
23| Maximum temperaturerise °C
24 | Air volume flow rate m3/s
25| Air pressure drop Pa
26 | System static.air pressure (max.) Pa
27 | Coil face veloCity m/s
28 | Heatingduty (actual) kw
29 | Airflow-mode
30
31| /€onstruction
32 L_Airway/duct size - nom width mm
33 Airway/duct size - nom. height mm
34  Coil casing depth mm
35 Flange size mm
36 Flange drilling detail
37  Number of sections
38 Section height mm
39 Total face area m?
40 Number of rows
41 Fin thickness mm
42  Fin spacing mm
43  Tubes serviceable
44  Tube diameter mm
© IS0 2007 - All rights reserved 75
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HVAC EQUIPMENT

D.3.1 FLUID HEATING COILS Page 2 of 2
DATASHEET
Package No. [Doc. No. [Rev.
45 Construction (continued)
46 Nozzle orientation (direction A/F)
47  Nozzle size - flow mm
48 Nozzle size - return mm
49 Nozzle type/rating
50 Header size mm
51 Air vent size mm
52 Drain fock size mm
53 Mass}dry kg
54 Mass | wet (operating) kg
55
56 Materjals
57 Tube material/thickness mm
58 Tube finish
59 Headg¢r material/thickness mm
60 Headgr finish
61 Fins-material/thickness mm
62 Fins-finish
63  Electrptinning thickness mm
64 Casing material/thickness mm
65 Casing finish
66 Tube hozzles material/finish
67 Drain ock material/finish
68 Air vept material/finish
69
70
71
72 Notes:
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
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D.3.2 Datasheet for HVAC equipment — Electric heating coils

ISO 15138:2007(E)

HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 1 of 2
DATASHEET
Package No. | Doc. No. |Rev.
Tag No. Location/Module
System No Number required
Size and type Enquiry No.
Supplier Quote No.
Manyfacturer Purchase-orderNo-
Modé Job No.
Serial No.
1 Technical data
2| General
3 | Heating duty (design) kW
4 | Airflow mode
5| Electrical power supply V/Hz/P-h
6 | Area classification
7 | Hazardous area certification
8 | Hazardous area gas groups
9 | Hazardous area temp. classification
10 | Electrical enclosures IP rating
11 Control method
12 | Control panel supplier
13 | Control panel location
14 | Control panel area classification
15| Control panel tag number
16
17 | Design
18 | Airside
19 | Air volume flow rate m3/s
20 | On-coil temperature - min. °C
21 | Off-coil temperature - max. °C
22 | Maximum temperature rise °C
23 | Heating duty (actual) kw
24 | Air pressure drop Pa
25| System static air pressure (max.) Pa
26 | Cail face velocity, m/s
27 | Elements/Electrical
28 | Element surface’temp. - operating °C
29 | Element surface temp. - maximum °C
30 | Max. temp. inside element term box °C
31 Absaorbed power kW
32| Fullload current phase
amps
33 —Protection/Safety conirol devices
34  High airway temperature (TAH)
35 - TAH required Yes/No
36 - TAH trip set point °C
37 - TAH type of device
38 - TAH reset method
39 - TAH reset location
40  High element surface temp. (TEH)
41 - TEH required Yes/No
42 - TEH trip set point °C
43 - TEH type of device
44 - TEH reset method
45 - TEH reset location
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HVAC EQUIPMENT

D.3.2 ELECTRIC HEATING COILS Page 2 of 2
DATASHEET

Package No. |Doc. No. |Rev.
46 Design (continued) |
47  High high element surf temperature (TEHH)
48 - TEHH required Yes/No
49 - TEHH trip set point °C
50 - TEHH type of device
51 - TEHH reset method
52 - TEHH reset location
53  Airflow failure protection (AFF)
54 { AFF required Yes/No
55 { AFF type of device
56 { AFF supplier
57  Temperature control (TC)
58 {TC required Yes/No
59 { TC design set point °C
60 { TC type of device
61 {TC supplier
62
63 Consfruction
64  Airway/duct size - nom. width mm
65 Airway/duct size - nom. height mm
66 Coil dgpth mm
67  Overall heater width mm
68  Overall heater height mm
69 Flangg size mm
70  Flangg drilling detail
71  Face area of coil m?2
72 No. oflelement terminal boxes No.
73 Locatipn element terminal boxes
74  Total pumber of elements No.
75 Elemgnt length mm
76 ___Indiviqual element power rating W
77 Total ¢lement surface area m?2
78 Elemgnt cross section area mm?2
79 Elemgnt bundles removable Yes/No
80 Powel cable size/gland entry-size
81 Lifting]lugs No. and position
82 Earthipg bosses No—and position
83  Term.|box lifting facility-required Yes/No
84  Term.|box lifting facility type
85 Term.|box/casing.air space required Yes/No
86 Term.|box/casing air space dim. mm
87 Casing thérmally insulated Yes/No
88 Mass | operating kg
89
90 Materials
91 Element material
92 Sheath material
93  Sheath finish
94  Element fill material type
95 Element fill material density kg/m3
96 Casing material/thickness mm
97 Casing finish
98 Term. box material/thickness mm
99 Term. box material finish

100 Casing thermal insulation material

101
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D.3.3 Datasheet for HVAC equipment — Unit heaters

ISO 15138:2007(E)

HVAC EQUIPMENT

D.3.3 UNIT HEATERS Page 1 of 2
DATASHEET
Package No. [Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manyfaetdrer Purehase-erderNe-
Modd| Job No.
Serial No.
1| General
2| Unit description
3| |Unit composition
4 Component description Tag No. Ref. Datashegt No.
5] |Intake louver
6| [Air heater
7] |Fan
8| |Fan motor
9] |Air discharge damper
10| [Discharge louver
11| [Control panel
12| General
13| Heating duty (design) kW
14| Heating medium
15| Air flow mode
16| Electrical power supply V/HzIP-h
17| Area classification Hazardous | | Non-hazardous] |
18| Hazardous area certification
19| Hazardous area gas groups
20| Hazardous area temp. classification
21| Electrical enclosures IP rating
22| Control method
23| Control panel supplier
24| Control panel location
25| Control panel area classification
26| Control panel tag-niumber
27| Design
28| Airside
29| Air volume flow rate m3/s
30| On-coiktemperature - min. °C
31| Off-eoil temperature - max. °C
32| Maximum temperature rise °C
33| “Unit heater mounting height m
34 Required air throw m
35 Air discharge velocity m/s
36 Heating coil face velocity m/s
37 Unit absorbed power kW
38 Heating duty (actual) kW
39 Air pressure drop Pa
40
| 41 Noise data (at rated duty) Sound power levels SWL in dB (ref. 10-12 W)
42 Octave band centre frequency, Hz
43 63 | 125 | 250 | 500 [1000|2000(4000{8000| dBA
44  Guaranteed data at inlet/outlet
45 Guaranteed data to surroundings
46  Max. acceptable to surroundings
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HVAC EQUIPMENT
UNIT HEATER
DATASHEET

Page 2 of 2

Package No.

|Doc. No.

|Rev.

47

Construction

48

Unit overall dimensions

width

mm

49

height

mm

50

length

mm

51

Air intake dimensions

width

mm

52

height

mm

53

Air digcharge dimensions

width

mm

54

height

mm

55

Casing type

56

57

Materjals

58

Unit frame and casing material

59

Base frame material

60

Electrical cable type

61

Electrical cable support type

62

Cableltray material

63

Pipe donnection material

64

Pipe qonnection type

65

Pipe material/thickness

66

67

68

69

70

71

72

73

74

75

76

77

Notes:

78

1. Corhponent design, construction and materials as individual datasheets.

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

80
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ISO 15138:2007(E)

D.4 Datasheet for HVAC equipment — Cooling coils

D.4.1 Datasheet for HVAC equipment — DX cooling coils

HVAC EQUIPMENT

D.4.1 DX COOLING COILS Page 1 of 2
DATASHEET
Package No. [Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size fnd type Enquiry No.
Supplier Quote No.
Manyfacturer Purchase order No.
Modg| Job No.
Serial No.
1] Technical data
2| General
3| Total cooling load (design) kW
4| Refrigerant type
5| Design
6| Refrigerant side
7| Evaporating temperature °C
8| Evaporating pressure kPa
9| Refrigerant coil leaving temp. °C
10| Saturated suction temp. @ compressor
11| Working pressure kPa
12| Design pressure kPa
13| Test pressure (nitrogen) kRa

14| Thermostatic expansion valve (TEV)

15| Number of TEVs

16| Number of solenoid valves

17| TEVs' superheat settings kPa

18| TEVs' spring ranges kPa

19| Capacity control

20| No. of cooling stages

21| Minimum cooling load - % total load

22| Hot gas injection required

23| Hot gas header required

24| Airside

25| On-coil temperature - dry db °C
26| On-coil température - wet wb °C
27| Off-coilitemperature - dry db °C
28| Off-ceihtemperature - wet wb °C
29| AirVolume flow rate m3/s
30| Airpressure drop Pa
31 L —Systemstaticairpressure{maxs) Ra
32 Coil face velocity m/s
33 Sensible cooling load (actual) kW
34  Total cooling load (actual) kW

35 Contact factor

36  Apparatus dew point

37

38 Construction

39  Airway/duct size - nom. width mm
40  Airway/duct size - nom. height mm
41  Coil depth mm
42  Flange size mm

43 Flange drilling detail

44  Number of sections

© IS0 2007 — Al rights reserved 81


https://standardsiso.com/api/?name=01ec469eb19143f4b9ba974037dea616

ISO 15138:2007(E)

HVAC EQUIPMENT

D.4.1 DX COOLING COILS Page 2 of 2
DATASHEET
Package No. |Doc. No. |Rev.
45  Construction (continued)
46 Section height mm
47  Total face area m?2
48  Tube surface area m?2
49  Number of rows
50 Fin thickness mm
51 Fin spacing mm
52  Tube|bundles removable
53  Isolafjon valves fitted
54 Inlet {distributor) connection mm
55  Outlef header size/connection mm
56  Hot gas header size/connection mm
57  Inlet/utlet locations direct'n A/F
58  Hot gps location direct'n A/F
59  Conngction type/rating
60  Elimipators required
61 Drip pan required
62 Mandmetric trap required
63  Drain|size/type
64  Mandmetric trap seal depth mm
65  Trap fefill point required
66  Mass|-dry kg
67  Mass|- wet (operating) kg
68
69 Matetials
70  Tube|material/thickness mm
71 Tubelfinish
72 Distriputor material/thickness mm
73 Distriputor finish
74  Dischlarge header mat/thickness mm
75  Discharge header finish
76  Hot gas header mat/thickness mm
77  Hot QES header finish
78 Fins aterial/thickness mm
79 Fins finish
80  Electfoplating thickness mm
81 Casirjg material/thickness mm
82  Casirjg finish
83  Drip pan material/thickness mm
84  Drip pan finish
85  Trap materialffinish
86  Tube|nezzles material/finish
87 Drainlnazzle material/finish
88  TEV manufacturer/type
89  Solenoid valve manufacturer/type
90
91
92
93
94 Notes:
95
96
97
98
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D.4.2 Datasheet for HVAC equipment — Fluid cooling coils

ISO 15138:2007(E)

HVAC EQUIPMENT

D.4.2 FLUID COOLING COILS Page 1 of 2
DATASHEET
Package No. [Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manufacturer Purchase order No.
Modg| Job No.
Serial No.
1| Technical data
2| General
3| Total cooling load (design) kW
4| Cooling medium
5| Design
6| Cooling medium side
7| Flow temperature °C
8| Return temperature °C
9| Cooling medium flow rate kg/s
10 | Specific heat capacity kJ/kg °C
11| Specific mass (density) kg/m3
12| Cooling medium filtration pgm
13| Cooling med. treatment hypochlorite 10-6
14 | Tube velocity m/s
15| Pressure drop kPa
16 | Working pressure kPa
17 | Design pressure kPa
18| Test pressure (air under water) kPa
19| Airside
20| On-coil temperature - dry db °C
21| On-coil temperature - wet wb °C
22| Off-coil temperature - dry db °C
23| Off-coil temperature - wet wb °C
24| Air volume flow rate m3/s
25| Air pressure drop Pa
26 | System static air pressure (max.) Pa
27 | Coil face velocity, m/s
28| Sensible coolingload (actual) kW
29| Total cooling lead (actual) kW
30| Air flow mode
31| Contactfactor
32| Apparatus dew point
33| Construction
34 | “Airway/duct size - nom. width mm
35 Airway/duct size - nom. height mm
36 Coil casing depth mm
37 Flange size mm
38 Flange drilling detail
39  Number of sections
40  Section height mm
41  Total face area m?
42  Element surface area m?
43  Number of rows
44  Fin thickness mm
45 Fin spacing mm
46  Tubes serviceable
47  Tube diameter mm
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D.4.2 FLUID COOLING COILS Page 2 of 2
DATASHEET
Package No. [Doc. No. [Rev.
48  Construction (continued)
49  Nozzle orientation (direction A/F)
50  Nozzle size - flow mm
51 Nozzle size - return mm
52  Nozzle type/rating
53  Header size mm
54  Air vent size mm
55  Elimifators required
56  Drip pan required
57  Mandmetric trap required
58  Drain|size/type/rating
59  Mandmetric trap seal depth mm
60  Trap [efill point required
61 Mass|- dry kg
62  Mass|- wet (operating) kg
63
64  Materials
65  Tube|material/thickness mm
66  Tubeffinish
67  Headpr material/thickness mm
68  Headgr finish
69  Fins fnaterial/thickness mm
70  Finsfinish
71 Electfotinning thickness mm
72 Casirl]g material/thickness mm
73  Casirg finish
74 Drip dgan material/thickness mm
75  Drip pan finish
76  Trap material/finish
77  Tube|nozzles material/finish
78  Drain|nozzle material/finish
79
80
81
82
83
84
85 Notes:
86
87
88
89
90
91
92
93
94
95
96
97
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D.4.3 Datasheet for HVAC equipment — Fan coil units

ISO 15138:2007(E)

HVAC EQUIPMENT

D.4.3 FAN COIL UNITS Page 1 of 2
DATASHEET
Package No. |Doc. No. |Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manufacturer Purchase order No.
Mode Job No.
Serial No.
1] General
2| Unit description
3| RefD &ID No.
4] |Unit composition
5 Component description Tag No. Ref. Datashedt No.
6| |Fan
7| |Fan motor
8| |Filter
9| |Compressor/compressor motor
10| |Condenser
11| [Evaporator/cooling coil
12| |Control panel
13| Technical Data
14| General
15| Total cooling load (design) kW
16| Cooling medium
17| Condenser type Air-cooled Water-cooled
18| Condenser location Local Remote
19| Electrical power supply V/Hz/P-h
20| Area classification Hazardous | | Non-hazardous [] |
21| Hazardous area certification
22| Hazardous area gas groups
23| Hazardous area temp. classification
24| Electrical enclosures IP rating
25| Control method
26| Control panel supplier
27| Control panel location
28| Control panel areaclassification
29| Control panel tag'number
30
31| Design
32| Airside
33| Air volume flow rate m3/s
34| Aininlet conditions db/wb °C
35| “Air outlet conditions db/wb °C
36  Required air throw m
37  Air discharge velocity m/s
38  Cooling coil face velocity m/s
39  Unit absorbed power kW
40 Cooling duty (actual) kW
41  Air pressure drop Pa
| 42 Noise data (at rated duty) Sound power levels SWL in dB (ref. 10712 W)
43 Octave band centre frequency, Hz
44 63 125 | 250 | 500 |1000[2000(4000|8000| dBA
45  Guaranteed data at inlet/outlet
46  Guaranteed data to surroundings
47  Max. acceptable to surroundings
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FAN COIL UNITS
DATASHEET

Page 2 of 2

Package No.

[Doc. No.

[Rev.

48

Construction

49

Unit overall dimensions

width

mm

50

height

mm

51

length

mm

52

Air intake dimensions

width

mm

53

height

mm

54

Air discharge dimensions

width

mm

55

height

mm

56

57

Casing_;I type

58

Materigls

59

Unit frdme and casing material

60

Base flame material

61

Electrigal cable type

62

Electrigal cable support type

63

Cable fray material

64

Pipe cgnnection material

65

Pipe cgnnection type

66

Pipe material/thickness

67

68

69

70

71

72

73

74

75

76

77

78

Notes:

79

1. Component design, construction and materials as individual datasheets.

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

86
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D.5 Datasheet for HVAC equipment — Humidifier

ISO 15138:2007(E)

HVAC EQUIPMENT
D.5 HUMIDIFIER Page 1 of 1
DATASHEET
Package No. |Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manufacturer Purchase order No.
Modg| Job No.
Serial No.

1 Technical data

2

3 Airside:

4 | Airflow rate m3/s

5 Upstream air temperature: dry bulb °C

6 wet bulb °C

7 Downstream air temperature: dry bulb °C

8 wet bulb °C

9 Humidification duty kg/s

10 | Pressure at injection point Pa

11 | Air velocity at injection point m/s

12 | Duct size: width mmn

13 height mm

14 | Distance to downstream obstruction mm

15 | Dispersion panel required Yes/No

16

17 | Water side:

18 | Type/quality/making process

19 | Water: pkvalue

20 Conductivity

21 Nominal flow rate I/s

22 | Maximum flow rate I/s

23 | Working pressure kPa

24 | Dosing recommended

25

26 | Heater element/Electrical

27 | Power supply V/Hz/P-h

28 | Power consumption kW

29 | Fullload current A

30 | Maximum.element surface temperature °C

31 | Glands Type

32

33 | Protection/Safety control devices

34 | High airway humidity control required Yes/No

35  Humidistat Type

36 Set point % RH

37  High element surface temperature (HEH)

38 HEH required Yes/No

39 HEH type

40 HEH trip set point °C

41 HEH reset method

42 HEH reset location

43

44

45 Notes

46

47
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D.6 Datasheet for HVAC equipment — Fans

HVAC EQUIPMENT

D.6 FANS Page 1 of 2
DATASHEET
Package No. |Doc. No. [Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No.
Manufacturer Purchaseorder-iNo:
Model Job No.
Serial No.

Techriical data

1

2 Fan type Centrifugal fan: Mixed flow fan:
3 Axial flow fan: Chamber fan:
4 Fan ingtallation H/V

5 Volumg flow rate m3/s

6 Total gressure Pa

7 Static pressure Pa

8 Fan pgwer consumption kW

9 Fan mptor speed r/min
10  Fan inmpeller speed r/min
11 Max. dllowable impeller speed r/min
12 Fan efficiency %

13 Ref. D|& ID No.

14

15  Construction

16 Motor fag No.

17 Motor gatasheet No.

18  Fan handling  (ref. figure next page)

19 Inlet tyjpe S/D
20  Inlet chamber Yes/No
21 Inlet size (diameter) mm
22  Dischgrge size (W x H, diameter) mm
23 Impellgr type

24 Impellgr shaft bearing type DE/NDE
25  Flexible connection w/flanges inlet: Yes/No
26 discharge: Yes/No
27  Flangg standard inlet:

28 discharge:

29  Inlet gpard Yes/No
30 Discharge guard Yes/No
31 Anti-spark track Yes/No
32  Inspedtion door Yes/No
33  Inspedtion‘door size (W x H) mm
34  Casing drain size mm
35  Earthing boss Yes/No
36  Drive arrangement Direct drive: | Belt drive: [ ]
37

38  Direct drive details: Coupling: | Impeller on motorshaft: | |
39 Coupling type

40 Coupling material

41 Coupling manufacturer

42  Belt drive details:

43 No. of belts

44 Belt type

45

88

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=01ec469eb19143f4b9ba974037dea616

