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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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fail safe

criteria for fire damper for safety critical areas have been added to Clause A.9;

requirements for duct earthing have been added to B.1.1;
the datasheet for DX cooling coil has been updated with electronic expansion valve;

the datasheet for heating coils has been updated with data for self-generated noise.
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INTERNATIONAL STANDARD ISO 15138:2018(E)

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

1 Scope

This|document specifies requirements and provides guidance for the design, testing, iustfallation and
comimissioning of heating, ventilation, air-conditioning and pressurization systems, and-equipment on
all offfshore production installations for the petroleum and natural gas industries thatare

— new or existing,
— normally occupied by personnel or not normally occupied by personnel, and
— {ixed or floating but registered as an offshore production installation.

This|document is normally applicable to the overall facilities. Fgr installations that can He subject to
“Clags” or “IMO/MODU Codes & Resolutions”, the user is referred to HVAC requirements junder these
ruled and resolutions. When these requirements are less stringent than those being condidered for a
fixed installation, then it is necessary that this documenti:e. requirements for fixed instpllations, be
utilized.

2 Normative references

The following documents are referred to i the text in such a way that some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition.of\the referenced document (including any amendmenpts) applies.

ISO 7235, Acoustics — Laboratory.measurement procedures for ducted silencers and air-terniinal units —
Inserltion loss, flow noise and totalpressure loss

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

ISO 12241, Thermalinstulation for building equipment and industrial installations — Calculatipn rules
ISO 12499, Industrial fans — Mechanical safety of fans — Guarding

ISO 14694:2003, Industrial fans — Specifications for balance quality and vibration levels

[SO 41789, 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

IEC 60079-13, Electrical apparatus for explosive gas atmospheres — Part 13: Construction and use of
rooms or buildings protected by pressurization

IEC 61892-7, Mobile and fixed offshore units — Electrical installations — Part 7: Hazardous Areas
EN 1751, Ventilation for buildings — Air terminal devices — Aerodynamic testing of dampers and valves

EN 1886, Ventilation for buildings — Air handling units — Mechanical performance

© ISO 2018 - All rights reserved 1
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EN 50272-2, Safety requirements for secondary batteries and battery installations — Part 2: Stationary
batteries

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

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IECmaintain terminological databases for use in standardization at the followingaddressks:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Eledtropedia: available at https://www.electropedia.org/

31
active system
system that|relies on energized components

3.2
air-displacegment unit
supply devige to achieve movement of air within a space in piston- or plug-type motion

Note 1 to entry: No mixing of room air occurs in ideal displacement flow, which is desirable for rempving
pollutants geperated within a space.

3.3
fugitive emjission
continuous femission on a molecular scale from all potential leak sources in a plant under ngrmal
operating cqnditions

Note 1 to enfry: As a practical interpretation, a fugitive emission is one which cannot be detected by pfight,
hearing or tolich but can be detected using bubble-test techniques or tests of a similar sensitivity.

3.4
open area
area in an open-air situation/'where vapours are readily dispersed by wind

Note 1 to entfy: Typicalair velocities in such areas are rarely less than 0,5 m/s and frequently above 2 m/s.

3.5
passive sysitem

system thatldoés not rn]y on nnnrgi'nar] components

3.6

temporary refuge

TR

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

3.7
stagnant area
area where the ventilation rate is less than adequate

2 © ISO 2018 - All rights reserved
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4 Abbreviated terms

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 Engineers
Cvu constant-volume unit

D&II] duct and instrumentation diagram

DX direct expansion

EN European Standard

ESD emergency shutdown

F&G fire and gas

GWH global warming potential

HSE health, safety and envirenment

HVA(C heating, ventilation'and air conditioning

HVCA Heating and-Ventilating Contractors' Association
IACS Internatienal Association of Classification Societies
[EC International Electrotechnical Commission

IMO International Maritime Organization

IP Institute of Petroleum

LQ living quarters

MODU mobile offshore drilling unit

NFPA National Fire Protection Association

NS Norsk Standard (Norwegian Standard)

TR temporary refuge
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5 Design

5.1 General

This clause provides requirements on all aspects of the design of heating, ventilation and air-
conditioning (HVAC) systems for offshore installations for the petroleum and natural gas industries.

For requirements and guidance on air change rates and pressurization requirements, reference is made
to classification codes for the specific project.

The HVAC systems form part of the safety services of the installation. The key functional requirements

for HVAC syptems applicable to all areas of the installation are as follows:

a)
b)

c)

The following additional requirements apply to specific-areas in the installation to ensure their s
goals are me¢t:

sufficie

acceptable air quality in all adverse weather conditions;

reliable

decreasling order of importance:

1) simplicity, with a preference for passive systems;

2) inh
3) fau

4) spafing of systems and equipment;

5) maintainability through testability, inspectabilityand ease of access.

maintain survivability in the TR by prevernting ingress of potentially flammable gas-air mix
throughl appropriate siting, isolation, pressurization, provision of multiple air-intake locat

sufficie

prevent] the formation of potentially hazardous concentrations of flammable gaseous mix

in haza
dispers

maintaining relative pressures, avoiding cross-contamination and providing dedicated systen
hazardqus areas;

prevent, through.pressurization, the ingress of potentially flammable gas-air mixtures inf
designafted non*hazardous areas;

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

t ventilation, heating and cooling capacity in all adverse weather conditions;

performance through concept selection, the design having the following featur

brent robustness by providing design margins for systems and equipment;

t/status indication and self diagnostics;

ht number of air changes, gas.detection and emergency power supply;

rdous areas by the provision of sufficient ventilation and air distribution for the dily
on and removal of‘sich mixtures, and contain such mixtures, once formed, thr

PS in

hfety

fures
ions,

ures
tion,
ough
1S for

o all

Tring

provide a humidity- and temperature-controlled environment as required in which personnel, plant
and systems can operate effectively, free from odours, dust and contaminants, including smoke

control.

These high-level goals are supported by the lower-level functional requirements that are stated later in
the appropriate subclauses of this document.

Functional requirements for the development of a design basis for either a new project or major
modification to an existing installation are the focus of 5.2. These requirements are related to the
following:

— platform orientation and layout (5.2.1);

© ISO 2018 - All rights reserved
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hazard identification and hazardous-area classification (5.2.2);
environmental conditions (5.2.3);

choice of natural or mechanical ventilation systems (5.2.4);
development of the controls philosophy (5.2.5);

operating and maintenance philosophy (5.2.6);

materials selection (5.2.7);

- - | 1 h L2 0N
CIIg N HIdI gITS 41U LAILUIAUIUILS (J.4.0 ],

esign development and validation using wind-tunnel testing or computationah flu
CFD) (5.2.9).

ventjlation, as appropriate.

Natufral ventilation is preferred over mechanical ventilation, wherevpractical, since it
throyighout gas emergencies, does not rely on active equipment andreduces effort requir
mairjtenance.

For new designs, the development of a design basis shall be progressed using the pr
are identified in this document, though it should be récognized that the design involve
of itgration as it matures and does not happen as a_s€quential series of steps as is prese
document for simplicity. The processes outlined hererare equally applicable to major rede
of existing installations, but it can be necessary-to make some compromise as a result
decidions regarding layout, equipment selection~and the prevailing level of knowledge at t
challenge of providing cost-effective solutioms in redevelopment can be significantly great
new fdesign.

The finalized basis of design may be fecorded on datasheets such as those provided in Ann

The
(HA1Z

completed design shall be.subject to hazard-assessment review. The hazard and
[OP) study technique may.be used for this.

In 5/
obje(

In 5]
venti

2, objectives are identified which establish the goals. Detailed requirements that
tives to be achieyed.are outlined.

3, the fundamental choice in system design, i.e. between natural and mechanical
lation, is addressed.

In 5.4, the functional requirements associated with the design of HVAC systems for differe
typidal effshore installation that require particular technical considerations due to their Iq

d dynamics

ughout this
mechanical

is available
ed for HVAC

actices that
S a process
nted in this
tvelopments
bf historical
he time. The
br than for a

a)
-

x D.

operability

enable the

methods of

nt areas of a
cation and/

or th|eir function are given.

Figure 1 is intended to illustrate the processes undertaken at various stages of the installation life cycle

and to identify reference documents and the appropriate subclauses of this document that
necessary requirements.

© ISO 2018 - All rights reserved

provide the


https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138:2018(E)

Hazard Define design Produce C C . 0 Enhance Aband
management basis design onstruct ommission perate facilities andon
{ Start )
\
Establish + Y + + _+ Yy {
HS. &E. Set/revise Construct Test and Operate and
management performance HVAC commission maintain
system standards systems HVAC HVAC
| |
Y
Y Y \i [ I
hz?zr;iflrg l;leu_ Consider Establish
ation and risk installation controls
orientation philosophy
management
Define Establish Y
ventilation Oand M standard
philosophy philosophy met ?
Establish Evaluate
- Select
environmental : extent.of
i materials
conditions neh-
compliance
¢ ¢ e
nastilreacltor Provide Modifiy Abandon
mechanical d(;:ta.lled > HVAC HVAC
ventilation esign systems systems

Figure 1 — Application of this document to a project life cycle

5.2 Development of desigwbasis
5.2.1 Ori¢ntation andJayout

5.2.1.1 Objective

The objectivieds;to provide input into the early stages of design development so that areas and equipment
that can havearequirenment for VA€, or beaffected by its provision, aresitedimamoptimumnriocation,
so far as is reasonably practicable.

5.2.1.2 Functional requirements

Installation layout requires a great deal of coordination between the engineers involved during design
and the operation, maintenance and safety specialists. Attention shall also be paid to the minimization
of construction, offshore hook-up and commissioning. It is not the intention of this document to detail
a platform-layout philosophy, but to identify areas where considerations of the role of HVAC, and
requirements for it, can have an impact in the decision making surrounding installation orientation
and layout.

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

Hazardous areas, particularly those containing pressurized hydrocarbon systems, should be located as
far as practicable from the TR, so that any gas leaks are naturally dispersed.

The layout shall include correct positioning of ventilation inlets and outlets, engine inlets and exhausts,
vents and flares to allow for safe operation, particularly of the TR. Hot exhausts shall not interfere
with crane, helicopter, production or drilling operations or the LQ, and shall be directed so as not to be

draw

Air i
from
prev
emel

5.2.1

Resuflts of wind-tunnel model tests or CFD calculations on the installations shall be used a

detel
HVA
locat]

The
prop

condiitions. However, consideration shall be given tg the effects of the wind and waves and

of itd
intak
dynd

Air i
prac
Parti
haza
pres
signij
appr
capa

Air ipntakes shallbe located to avoid cross-contamination from

q

it 4 1o 1aaaadtal
I 111U SCID LU uIlic a1l ITIItanto.

htakes to hazardous and non-hazardous areas shall be located as far as is reasqnably
the perimeter of a hazardous envelope and not less than the minimum distance spe
hiling area classification code. The location of the air inlet shall also be evalugted for ay
gency situations.

.3 Detailed requirements

‘'mining the external zone(s) of wind pressure in which to loCate the intake(s) and out
[ system(s). Particular care shall be taken in locating air idtakes and discharges with 1
ion's coefficient of pressure and its subsequent effect on fan-motor power.

inderside of a platform can be a convenient locatjon for HVAC inlets and outlets bec
prtion of the below-platform zone can be classified as non-hazardous and have

ms such as dry-powder dump chutes and ceoling-water discharges when locating the
es and extract discharges below the platform. The air inlets/outlets shall be protected
mic wind pressure.

htake and discharge from the same'system on conventional installations shall, wherg
ical, be located on the same face of the installation or in external zones of equal wil
cular care shall be taken invorienting air intakes and discharges on systems serv
rdous and non-hazardoushareas, such that while the wind can affect the absolu
burization in each areafthe differential pressure requirements between them does 1
[ficant degree. For floating production systems (FPS), however, the downwind area caj
ppriate intake location but it shall be positioned to avoid ingestion of smoke or contai
ble of operation-inadverse weather (reference is also made to 5.3.2).

bxhaustsiffom fuel-burning equipment,

— l|ubricating oil vents, drain vents and process reliefs,

practicable
cified in the
yailability in

s a basis for
et(s) for the
egard to the

ause a large
stable wind
the location
outdoor air
against the

reasonably
nd pressure.
ng adjacent
e values of
ot vary to a
L provide an
minants and

dust discharge from drilling dry powders,
helicopter engine exhaust,

flares,

other ventilation systems, and

supply and support vessels.

The positioning of the air intake and exhaust of gas turbines and generators requires careful consideration.
They shall be located in a non-hazardous area and with consideration of the following points.

a) The air intake shall be located at the maximum possible distance from hazardous areas and as high
above sea level as possible to avoid water ingress (an absolute minimum of at least 3 m above the

© ISO
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100 year storm wave level). If enclosed, the intakes shall be located such that powder and dust are
not ingested. Since most particulate matter in the air is generated on the platform from drilling
operations and grit blasting, the preferred arrangement is for air intakes to be located above the
upper-deck level.

b)

Recirculation from the exhaust back to the inlet shall be avoided and may be demonstrated by wind-

tunnel tests or CFD. These tests shall also show that exhaust flue gas emissions do not interfere
with helicopter, production, drilling and crane operations.

The party that initiates the project shall establish a maximum allowable air temperature rise above the
surface of the helideck for helicopter operation.

Computer m

odels are available to simulate hot- and cold-plume dispersion patterns and may be@s

establish ouftlet positions.

5.2.2 Hazardous area classification and the role of HVAC

5.2.2.1 Objective

The objecti
separation ¢

5.2.2.2 Fu

IEC 60079-1]
determines
input to the

5.2.2.3 Dgq

The applicat
for the sep
separation
releases tha

and vapourg.

All area claf
and often t}
application
boundaries
zoning, hist

Ventilation i
installation]

fhazardous and non-hazardous areas and the performance of ventilation in those are

nctional requirements

0 shall be used for classification of a hazardous area’ The choice of hazardous-area
the choice of equipment for use in particular aréds of the installation and also pro
[performance standards for HVAC systems in those areas.

ptailed requirements

ion of arecognized hazard identification and assessment process can identify a require
ation and segregation of inventories on an installation. Area classification codes sp|

r
?{istances between hazardous and’non-hazardous areas in order to avoid ignition of {
inevitably occur from time to time in the operation of facilities handling flammable liquids

sification codes should be interpreted in a practical manner. They offer only best guid
e particular circumistances require a safety and consequence review and the subsed
of the “as safe as,is reasonably practicable” approach to the location of classified
hnd potential.ignition sources nearby. In order to correctly and consistently establish
brical data fram similar plant operating conditions may be used as a basis for assessm

mpacts-upon hazardous-area classification and provides a vital safety function on offs
by.

’e is to adopt in the design and operation processes a consistent philosophy for

ed to

the

code
rides

ment
ecify
hose

ance
juent
area
area
ent.

hore

diluting

local airborne concentrations of flammable gas dueto anifiwn nmiccinnc;

— reducing 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 emissions
may be calculated from data in API 4589,[14] using the methodology given in API RP 505.

Areas shall be classified using the general guidance of IEC 60079-10. Specific guidance for classifying
petroleum facilities can be found in documents such as EI 15 (2015) 4th version[33] and API RP 505.

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,
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remove excess heat, and

— provide an enhanced rate of ventilation to mitigate against the creation of a potentially explosive
atmosphere.

5.2.3

Environmental conditions

5.2.3.1 Objective

The objective is to determine an environmental basis for the design of HVAC systems in order to meet

the o

bjectives for HVAC.

5.2.3

Exte

5.2.3

5.2.3
The 1

The
crite

Seas
local
unod
shou
time

Sub-]
case
intak
chan|

Effed
the
unco

deter

phys
The 4

.2 Functional requirements

'nal and internal environmental bases suitable for the location of the,installation shall be
established for the design.

.3 Detailed requirements

.3.1 External meteorological conditions
equirement for shelter shall be evaluated, which can reveala subsequent need for an H

lesign of the HVAC systems shall take design codes into consideration. Conservative
[ia can carry a cost, mass and power penalty.

pnal extremes of temperature, humidity and wind speed vary widely throughout th¢
regulations governing working conditions can also dictate the allowable extremes in
cupied spaces. Local environmental information shall be specified in the basis of a

Id not require the installation of additional capacity to accommodate the small prop

during which meteorological extremes are encountered.

ocal effects on the external enviconmental conditions shall be considered for design
they have any influence on the design, such as heating of the air before the air reaches
e contamination, shading™of solar radiation, reflection of solar radiation from the

ges in wind speed and direction and, consequently, wind pressure.

tive temperaturesgresulting from wind chill or heat loading, shall be determined
ffects on personnel operating efficiency (where personnel are required to work i
ntrolled area$) and equipment, and, consequently, the extent of any required pn
mining operating efficiency, consideration shall be given to the nature of the work (g
ical) beirgyundertaken.

elected data source shall be acceptable to the party that initiates the project.

The tolls

n”nvnng prn‘nr‘]c\c fypw'-')] data thqat mqy ho usad ta actahlich an anviranmaoantal hacic

VAC system.

selection of

> world, and
occupied or
design. This
rtion of the

purposes in
the intakes,
sea surface,

to establish
n thermally
otection. In
edentary or

of design in

TS TeCor—trorto o it O T Tt U Cota oo T o SV I OTrrrrerreo ooty

an area where microclimate is not an important factor and variations in any month follow a normal

distr

NOTE

© ISO

ibution:

maximum temperature: 2 % probability of being exceeded;

minimum temperature: 98 % probability of being exceeded;
design wind speed: 1/12th year — 1 h mean velocity at a reference height of 1
maximum wind speed:

The 1/12th year mean condition is that which, on average, is exceeded 12 times a year.
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Wind velocity data are usually reported at a standard 10 m height, but can be recorded at a different
height on an installation. The correction factors in Table 1 shall be applied to the commonly reported
1 h mean wind velocities.

Table 1 — Wind correction factors

Helghsteazl‘bl(:‘:lmean Duration of gust Sustained mean wind duration

m 3s 15s 1 min 10 min 1h
10 1,33 1,26 1,18 1,08 1,00
2(p 43 1,36 1,28 117 1,09
3¢ 1,49 1,42 1,34 1,23 1,15
5¢ 1,57 1,50 1,42 1,31 1,22
64) 1,59 1,52 1,44 1,34 1,25
80 1,64 1,57 1,49 1,39 1,30
10[0 1,67 1,60 1,52 1,42 1,33
120 1,70 1,63 1,55 1546 1,36
15[0 1,73 1,66 1,58 1,49 1,40

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

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 lieight of 50 m is estimated to be 24 m/s x 1,42 = 34 m/s.

The wind-v¢locity factor, vy, at another height, h, expressed:in‘metres above sea level, can be obtained
from the reference value at 10 m using the power law profile‘as given in Formula (1):

Vh =V10X(%0)n (1

where

Vh s tIe velocity at height h abovesea level;
n isthe power law exponent (s€e Table 1).

EXAMPLE 2 | The velocity, v1o,.dtthe 10 m base of a wind with an average velocity of 7 m/s (1 h mean velpcity)
ata deck level 50 m above meafisea level can be calculated as

vipo=7mn/s x (100/1229=5,378 m/s

tropical regjons, donsideration may be given to setting design criteria based on the number of dalys or
hours of exceedance if data are available for analysis in this form.

In areas where theére are high seasonal fluctuations from an average, such as in monsoon, typhooalF,and

Where there is a significant microclimate, data may be analysed under additional criteria for 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 may be extrapolated from surface temperature
measurements.

5.2.3.3.3 Direct and diffuse solar radiation intensities

For detailed design calculation, hourly radiation data for a period of clear days in the warmest month
is necessary. The period is considered to coincide with a period in which the maximum temperature

10 © ISO 2018 - All rights reserved
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occurs, taking into account the associated relative humidity. The traditional method of designing
structures assumes that the maximum room-cooling loads and the maximum refrigeration load for air-
conditioning occur simultaneously, but it is noted that maxima of room-cooling loads can actually occur

in a period which is not coincident with maximum outside temperature.

In the absence of solar radiation data for the location, data may be taken from a similar locality at the
same latitude. In the absence of collected data, calculated values may be applied from ASHRAEI15] or a

similar reference.

The reflection from the sea surface may be taken as 20 % of the total radiation intensity.

Radiation heat gains from flare stacks shall also he considered

5.2.3.3.4

Internal environmental conditions

Two ppproaches may be used for the specification of internal environmental conditions. Th
apprpach relies on the specification of absolute values established by experienee or local
An alternative approach based on a measurement of population acceptance fis given in ISO
ISO 1730 method applies only to manned areas. Table 2 gives guidance thatimay be used if t

outliped in ISO 7730 is not adopted.

Table 2 — Recommended indoor environmental conditions

e traditional
regulations.
7730[5]. The
he approach

Description Examples Minimum Maximuni HVAC Comments
temperature | temperature | noise
(winter) (summer) limit
°C °C dBA
Manped areas — |Control room 19 24 40
sedeptary work |Radio room
Living quarter Recreation areas 19 24 40
areap Cabins
Dining room 19 24 50
Corridors/toilets 16 25 50
Laundry
Stores/galley
Switch room 10 35 65
Plant rogm 10 35 65 Noise level up to 8p dBA can
be acceptable, if measures are
taken to avoid unakcceptable
noise levels in adjacent areas.
Offices 19 24 40
Dry store 16 24 50
Gymnasium
Sick bay 21 25 40 A room controller should
allow adjustment of room
temperature to a maximum
of 25 °C when outside min./
max. design temperature are
prevalent.
Light manual Laboratories 18 24 50
work Stores 16 24 60
Workshops
Unmanned Utilities module 5 35 80
without electrical
equipment

© ISO 2018 - All rights reserved
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Table 2 (continued)

Description Examples Minimum Maximum HVAC Comments
temperature | temperature | noise
(winter) (summer) limit
°C °C dBA
Unmanned with |Switch rooms 5 35 70 As an option to cooling, heat
electrical may be provided to limit hu-
equipment midity to 80 %.
Equipment Battery rooms 15 25 70 35 °C maximum may be
rooms with accepted for certain types of
temperaturg- batteries.
critical
instruments|
Unmanned Production mod- 5 35 80
ules

The HVAC plant shall as minimum have the following capacity:
a) heating|to achieve the minimum temperature during winter conditions;
b) coolinglto achieve the maximum temperature during summer conditions.

It is also rec
in order to
growth and

respiratory diseases.

Sound attenltlators shall be located at points in the HVAC systems where they can control both brea

and break-i
and at duct
when desigf

ommended that the relative humidity be kept between 30'% and 70 %. These limits afe set
lecrease the risk of unpleasant wet or dry skin, eye irritation, static electricity, micrjobial

K-out

of noise. Typical positions are at plant-room:walls prior to the ductwork leaving the rjoom,
entry into control rooms and other areas\requiring low noise levels. Care shall be tfaken
1ing the HVAC systems to allow for the poor sound absorption characteristics of many ¢

fthe

areas servedl. As all spaces except the cabins and\public areas are acoustically “live”, little attenuation of

HVAC noise
Considerati

Outdoor air
background|
whichever i

Permissible
through, th
demonstrat

Where soun
designed to

by the space is likely to occur.
n shall be given to reducing the noise levels at source in the first instance.

inlets and outlets shall be'attenuated to a value where they do not exceed the local pred
level by 5 dB or exceed ‘80 dBA (or national standards) at a distance of 3 m from the o
5 the more stringent,

e HVAC systéms. See also guidance given in Table 2. An analysis shall be perform
e the noise and vibration contribution from the HVAC system.

d attenuators are required in the LQ and laundry extract systems, they shall be sui
reduce the risk of lint accumulation and subsequent fire hazards.

icted
Litlet,

noise limits shall-not be exceeded as a result of sound power generated by, or transmfitted

bd to

tably

Sound attenuators are not permitted in galley extract systems, unless sufficient measures are taken to
eliminate grease.

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

5.2.4.1 Objective

The objective is to select a means of providing ventilation to any hazardous or non-hazardous area of an

installation.

12
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5.2.4.2 Functional requirements
Provide ventilation to any area that requires it, giving consideration to the following:

a)

meteorological conditions, particularly prevailing wind and its strength, external temperature,
and precipitation;

b)
‘)
d)

risk-driven segregation of hazardous areas;
heating and cooling design loads;

life cycle costs of the purchase and maintenance of mechanical HVAC and associated emergency
ghutdown (ESD) systems;

e) ¢nvironmental considerations, such as personnel comfort, particulate control, and noig
f)
g)
h)
i)

5.2.4

q €,

yveather integrity of instrumentation and controls;
need for structural integrity;
¢ontrol and recovery from hydrocarbon loss of containment;

process heat conservation.

.3 Detailed requirements

The

itis
ana
dur

of sy

The 1

con

Pro

exh

pers
extent of any required protection.

In ho

MecH
as gi
desig

comd;Eex and most reliable methed: However, effective temperatures, resulting from wind
a

major consideration in installation layout and ventilation philosophy is likely to be r
easured in terms of potential harm to the individual, asset or the environment. Quar
l{ls

i

is (QRA) may be undertaken to evaluate the*risk benefits of alternative layout af
g the option-selection phase, and HVAC engin€ers can be expected to contribute to tH
joke and gas releases as part of the decision~making process.

‘equirements for heat-tracing, insulation, corrosion protection and maintenance cost

sldered when evaluating natural venfilation versus enclosed mechanically ventilated ar

ction areas generally shall be ventilated by natural means, where possible, as thig

stion, shall be determined to establish the effects on personnel operating efficie
pnnel are required to,work in thermally uncontrolled areas) and equipment, and, consg

t climates, roofing’ or other protection may be provided instead of mechanical ventilat

anical ventilation shall be used when ventilation by natural means is unable to satisfy r¢

n wind\wvelocity and plant margins shall be included in the design or fans conservatij

sk, whether
titative risk
rangements
e modelling

thall also be
eas.

is the least
chill or heat
ncy (where
quently, the

jon.

pquirements

Ven in A2, Powered systems shall operate satisfactorily in wind conditions varying frojm still air to

vely sized in

ordef 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 A.5. Environmental data from project locations shall be used to determine available free-
cooling potential, and shall be verified to ensure that temperature differentials, normally too low to
allow margin for error, are correct. Assumed differentials are not acceptable. It is, however, accepted
that space temperatures can exceed the design maximum for short periods during peak outside
conditions.

Designs shall ensure that ventilation air is provided to control heat gains from personnel, equipment
and heat transmitted through the walls of the space(s) served. The practicality of free cooling is always
likely to be marginal and hence validation of cooling levels is particularly important. Heat gains from
fans, fan motors and conduction into the ductwork, in particular, shall be included in the cooling-load
calculations, as experience demonstrates that underestimation of resultant system temperature rise is
a common problem.

© ISO 2018 - All rights reserved 13
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Consideration shall be given to the removal of residual heat from equipment that has ceased operation.

Where heat gains are excessive, room air-conditioning units mounted within or local to the space(s)
served, such as control centres, switch rooms, telecommunications/electronic equipment and radio
rooms, may be used.

Drilling facilities, such as shale-shaker and mud-tank areas/modules, shall have an air change rate
determined by the air quantity required for the extraction of fumes, heat and dust. By necessity they
require an outside air supply to meet the extract air requirements 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 to this requirement is where the modules are of a
semi-open nattre-whereatrcatrbe-drawnthrromravariety o openings—Ynder-these-eirenmstances,
natural ventilation may be used for make-up.

The design ¢f HVAC systems in drilling facilities is shown in more detail in 5.4.4.
5.2.5 Selection of controls philosophy

5.2.5.1 Objective

The objectiye is to provide a system for controlling HVAC systems from a fsequently manned locption
that provides the operator with essential information on the status of the plant and is integrated|with
the installatjion fire and gas (F&G) and ESD systems, so that actions in‘an emergency minimize the risk
to personne].

5.2.5.2 Fynctional requirements
The control jand monitoring system shall
a) provide|the operator with the status of the HVAE plant,

b) provide] the minimum necessary controls;-for the plant consistent with the operation| and
maintenjance philosophies,

c) provide|alink to the installed F&G and ESD systems, and

d) comply with the installation snfoke and gas control philosophy.
5.2.5.3 Detailed requirements

5.2.5.3.1 (eneral

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).

Decisions regarding the extent of manual control shall be made early in design development. Depending
on the manning and operating philosophies, the cost of additional signal capacity to HVAC panels and
the consequence of failure to act, it might not be considered necessary to route some indication back
to the HVAC panel and annunciate automatic alarms. Examples are “filter dirty” indication and alarms,
and humidity indication and alarms.

All controls and indicators serving similar types of equipment shall be grouped in a logical sequence,
either in a dedicated HVAC-panel or integrated with a central control and monitoring system (CMS).

14 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138:2018(E)

Where this is not practical, panels local to the HVAC plant may be installed. In all cases, a common
alarm shall be indicated at the F&G panel in the CCR. In addition, the fire/gas damper status shall be
indicated in the F&G panel in the CCR.

Control panels supplied as part of packaged equipment shall be interlocked with either central or local
HVAC panels.

5.2.5.3.2 HVAC shut down philosophy

The HVAC shutdown philosophy is an essential part of the installation ESD and F&G philosophies. It is,
therefore, important that the HVAC shutdown philosophy to be determined early in design development.
Whefe mechanical ventilation systems are installed, careful attention shall be paid to their operation
and/pr shutdown in conjunction with F&G detection and protection systems. The. hdture of the
shutdlown philosophy related to fire detection can vary among different operators and-amdng different
statytory regulators.

5.2.3.3.3 Control and monitoring — Normal operation

5.2.3.3.3.1 Dedicated and integrated HVAC panels

All controls and indicators serving similar types of equipment shall'be grouped in a logical{sequence. A
typidal arrangement for a large, integrated installation is as follows:

a) ¢ontrols:
1) start: all fans;
2) stop: all fans;

3) automatic changeover: for each run/standby fan set (including shut-off dampers) switch
with lector;

4) open + close: all fire/gas dampers, as required by the F&G philosophy;
b) indicators:

1) run:all fans;

2) stop:all fans;

3) tripped: allHans;

4) filter dirty: each filter (not separate vane sections);

%) on/tripped: each heater;

6)C-Jamp test;

7) on/tripped: each package equipment item;

8) open: each fire/gas damper protecting fire-rated bulkheads or providing boundary isolation
toa TR;

9) close: each fire/gas damper protecting fire-rated bulkheads or providing boundary isolation
toaTR;

10) loss of pressurization: any area requiring pressurization, and each gas turbine hood;

c) alarms: a common alarm indication shall be provided to a normally-manned control location for
the following:

1) fan trip;

© IS0 2018 - All rights reserved 15
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2) heater trip;

3) filter dirty;

4) package equipment trip;
5) loss of pressurization;

6) fire/gas damper operating-mode failure.

5.2.5.3.3.2 Local control of fans

An emergenly stop station, such as a push button, shall be provided local to each fan.

Extract fanq serving local fume-producing activities or equipment, such as welding and paint-spraying
booths or ppsitions and fume cupboards, shall be provided with start/stop control, complete with run
indication, Ipcal to the equipment or working position.

For ventilatfon of refrigerating plants, refer to ISO 5149-3I2].

5.2.5.3.3.3 | Fire/gas damper controls

Control of the actuators shall be through a signal from one or more of the/following four sources:
a) remote manual operation;

b) local manual operation (for closure only);

c) automatic closure by the installation of a fire- and gas-detection panel;

d) automaftic 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 automnatic
operation of any one shall automatically initiate operation of all the others.

Local, remofe, manual or automatic functioning (open and close) and interlocks shall be based gn an
area safety gssessment.

5.2.5.3.3.4 | Loss of differential-pressure

Differential [pressure between‘areas requiring such protection shall be alarmed when the differgntial
reduces to a|predeterminedlevel that is deemed inadequate to maintain protection.

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

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

Arrangement and protection of non-hazardous rooms with access to hazardous areas shall be in
accordance with IEC 60079-13 and IEC 61892-7.

5.2.5.3.3.5 Temperature control

Duct- or unit-mounted water/steam heat exchangers (heating and cooling coils) shall be automatically
temperature-controlled by a duct- or room-mounted sensor modulating a heating-medium proportional
controller.

Uncontrolled seawater heating/cooling coils may alternatively be considered.

Duct-mounted electric heaters shall be controlled using either one- or two-step direct-switching
thermostats or contactors or thyristors.
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Appropriate thermal protection and interlocks for safe maintenance shall be provided.

All unit heaters shall have hand-operated on/off fan control. Additionally, electrically heated units shall
be complete with integral automatic supply and upper limit temperature controls.

Where a HVAC system employs duct-mounted coils for both heating and cooling, controls shall be
interlocked to ensure complementary operation.

Outdoor-air and recirculation dampers, where fitted, shall be automatically controlled by external
ambient and recirculation air temperature sensors, and shall be fixed such that sufficient outdoor air is

intro

duced, as given in 5.4.2.3.1.

Where heaters are used in a hazardous area, the heater coil temperature shall not exceed

i
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e area, as specified in I[EC 60079-0.

.3.4 Control and monitoring — Emergency conditions

HVAC-systems shall receive signals from the ESD/F&G/manual trips censistent with

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

total loss and subsequent reinstatement of electrical power, the HVAC systems shall
rordance with the initial start-up procedure.

n be necessary for HVAC cooling equipment setving the CCR, emergency sw
pmmunications/electronic equipment and radio0perator's room to be connected to th
ric power supply so that they can continuetvto operate during an emergency, con

the T-rating

the selected
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itch rooms,
b emergency
bistent with

'R philosophy. The requirement for spacé.gooling depends on the rate of temperatyire rise due

mum operating-space temperatures or” the permissible “heat stress” is exceeded
red emergency operating period. Itshall be recognized that equipment-heat dissipati
gency can be significantly less than under normal circumstances.

Fe room-cooling units are.installed and are required to operate to provide cod
gencies, they should normally only recirculate air. Outside air supply shall be
gencies through fire/gas-damper operation.

xternally mountedZelectrical components, such as air-cooled condensers, that are
hte in an emergeney shall be suitable for zone 1.

Operating and maintenance philosophy
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is reasonably practicable, within the constraints imposed by installed cost, maintenance resources and

onsequences of failure.

5.2.6.2 Functional requirements

The design shall include the necessary standby arrangements, design margins, plant operating modes,
availability of power supply, access provisions and requirements for routine maintenance to enable a
specified operational availability to be achieved at minimum cost over the lifetime of the installation.
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5.2.6.3 Detailed requirements

The functional requirements may be achieved by giving consideration to

simplici

standar

installed cost of a component or system,

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

ty of design and operation,

dization of components and holding of spares,

ease of

Equipment
intermittent

Where a sy
operation/s
preferred td
is normally
the exceptid
adopt a sin
been fully e
acceptable (

the consequlences of changes in differential pressure, the likelihood of rapid repair and the availa

of alternatiy

On duplex f
maintenanc
fan operatid

The central
capacity wh

One objecti
maximum 9
on an insta

standardizaftion, certain equipment may be upgraded or increased in size.

Due to the H
be designed
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criticality of key components in normal or emergency conditions.
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normally operates continuously, but there can be times when it is idleDor ope
ly. The design shall provide for these variations.

stem and equipment are designed for continuous operation or considered as criticg
hfety, consideration shall be given to the “sparing” philosophy. Spating of equipmsg
minimize down-time and improve the availability of essential services. This require
fulfilled by providing all fans as duplicate sets giving a speéified level of standby,
n of those extract units serving non-essential services.At‘can, however, be practid
ble, 100 % supply fan philosophy if the safety/economiics”of production shutdown
valuated. Similarly, the adoption of 2 x 50 % supply fans and 1 x 100 % extract fan c4
n some supply and extract systems, if contingency‘plans for breakdowns have ident

e means of ventilation.

an systems, dampers shall be provided_on”each fan to prevent backflow and faci
e, Controls shall ensure that damper gpening and closure is coordinated with assoc
n.

refrigeration plant shall have @ specified level of standby to provide adequate co
ere loss of cooling cannot be tolerated.

ve of equipment selection _shall be to reduce spare stock quantities and to incorp
tandardization of compenents to enable interchangeability between all HVAC sys
[lation. Special attention shall be paid to air filters and other consumables. To ac

igh cost of mairitenance and the requirement for operational availability, the system
to maximize intervals between maintenance periods and the emphasis shall be p
ince on‘avpredictive rather than run-to-failure basis. Consideration should be given t
a condition-monitoring philosophy. Long-term reliability of components, materialg
ssential, and particular attention should be given to life cycle costs.
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The plant shall be well placed for ease of maintenance in order to ensure better overall reliability. Lack
of withdrawal space inevitably increases maintenance costs and shall be avoided. The following general
principles shall be followed.

a)
b)

c)

Plant and equipment shall be floor-mounted wherever possible.

Plant and equipment shall have good access for maintenance purposes.

maintenance or inspection, where adequate access from floor level is not possible.

d)
e)

18

Ample head room and good lighting shall be provided.

Ample withdrawal/removal space shall be provided for all items of plant and equipment.

Permanent access platforms shall be provided for all items of equipment requiring regular
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f) Designs shall include provision for lifting and handling of plant and components during
construction/maintenance.

All components requiring regular servicing shall have removal and maintenance space envelopes
developed and coordinated with other disciplines. Ideally, withdrawal and maintenance spaces should be
common. These 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 hook-up and subsequent maintenance, no part of any system
requiring maintenance shall overhang the sea.

5.2. Materials and corrosion

5.2.7.1 Objective

The Jobjective is to specify materials and protective coatings for equipment and compgonents that
minimize, as far as is reasonably practicable, life cycle costs for the installation and potenitial harm to
perspnnel who are affected by their operation.

5.2.7.2 Functional requirements

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

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

The fdesign shall recognize that operation underfire-engulfed conditions can be requirgd for some
components.

5.2.7.3 Detailed requirements
Of thie potential sources of corrosion(nan installation, the following have the largest impaft on HVAC:
a) drilling chemicals in dust, paste and liquid forms;
b) galvanic attack;

c) products of combustion;

d) 4altaerosols.

Matgrials listed in item a) are mainly concentrated around drilling storage areas, but theyj are carried
as wind borne'dusts to surrounding areas following release from storage tank vents and dymp chutes.

Item§ b), €) and d) occur throughout the installation.

The consequences of corrosion can be reduced by philosophies that

— minimize opportunity through control of environment, e.g. through control of humidity, effective
filtration,

— specify inherently corrosion-resistant materials,
— make use of corrosion-resistant coatings, or
— use corrosion allowances to extend the period before replacement.

Stainless steels are usually preferred as a means of minimizing corrosion. Other materials, such as
aluminium and composite, offer mass savings and corrosion-resistant capabilities. As a general caution,

© ISO 2018 - All rights reserved 19


https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138:2018(E)

it should be recognized that the temperature of sparks from aluminium and many other alloys or carbon
steel can be above the auto-ignition temperature of certain hazardous gases.

For short lifetimes, as for example on upgrade or refurbishment work, it can be cost-effective to adopt
mild steel specifications for ductwork, etc., but in most areas of the world, experience indicates that
technical advances extend planned life longer than designers anticipate, with the result that high
maintenance and replacement costs are incurred. These costs can be avoided by a more conservative,
but expensive, choice of materials at the outset.

Coating of mild steel components offers a potential saving over stainless steel (for example, in fan
impellers), bu lems;

therefore, m

preferred.

The specific

ntion of ductwork in mild steel that is painted or galvanized after fabrication can,|deper

on local market conditions, prove more cost-effective than the thinner stainless steel.CAdditio

offshore cor
constructiol
components
by “designir
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components

 tolerances, and the additional work associated with on-site alteration-of stainless
should not be overlooked. Good design should avoid the requirement for on-site altera|
g in” potential adjustment on site.

ely to suffer from corrosion prior to being made operational shall be protected to er
e in satisfactory condition at the time of mechanical campletion. This applies to n
, such as fire damper bearings, just as much as to larger packaged items.

Consideratipn shall also be given to the sparking potential of compoénents, particularly fans, naval |

or leaded br]

5.2.8 Des

ass rubbing rings and plates fitted to the casing, bélt guard and impeller.

ign margins and calculations

5.2.8.1 Objective

The objectiy
systems by
of design en

5.2.82 Fuy

The design
ASHRAEI15]

Specificatio
provided by

5.2.8.3 Dgq

e is to ensure that design integrityis demonstrated in the provision of cost-effective 1
Calculations that take due account of the accuracy of HVAC system input data and extr
vironmental conditions.

nctional requirements

shall be documented in accordance with suitable industry standards, e.g. tho
CIBSE[1Z] or similar recognized authorities.

n of equipmient shall recognize the maturity of the design and the level of inform
other disciplines in the design process.

rtailed requirements

ually

1ding
hally,

struction of HVAC systems seldom involves an accuracy that removes the r€quirement for

steel
kions

sure
hinor

prass

{VAC
bmes

be of

htion

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

Fans shall be selected to operate on the steep part of their performance pressure/volume curve to
ensure minimal volume fluctuations during adverse wind conditions. The airflow variations shall
not exceed +10 % at the project’s dimensioning wind speed. The operating point used shall be at the
required volume, as determined by the basis of design, with the pressure loss based on the actual
system resistance, with filters being taken at their average pressure drop, plus any pressurization load
that is required in non-hazardous modules.
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Maximum fan and/or system pressure in a no-air-flow situation (fans running against closed dampers)

shall be considered with respect to any system or area consequence this can have.

The accumulation of individual equipment operating margins shall not form the basis of the overall
system design. The purpose of including these margins is to ensure flexibility in the duty of peripheral

equipment, rather than gross oversizing of fan duties.

If the designer is convinced that a margin is required, it shall be demonstrated that the fol
been taken into account:

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

lowing have

he sensitivity of adding margins to the design with respect to the required motox
oubling of small motor sizes is unlikely to create a problem, whereas the same appro
otors can alter the size of generators, cabling and switchgear.

The performance of the combined supply and extract system shall then be checked for a
condjfitions. A value of design wind velocity consistent with that given in 5.2.3:3 shall be ug
effect being calculated using a computer-aided engineering package recommended by, e.g. A§
[17]. This load can produce both positive and negative effects on thesystem pressure lo
in variations in the supplied volume and module pressure. It should notbeassumed that these
detrimental to the total safety of the system performance before firstfiilly analysing their co
The influence on adjacent modules shall be evaluated. Variations.in the process performan
be cgnsidered, as they can affect heat gains by, and fugitive gasleaks into, the space.

Whe
for s
diffe

Fe practical, the fan and motor shall be selected to accommodate capacity changes to
ystem deterioration and possible modifications o the distribution duct routes (e
Fent belts and pulleys, adjusting inlet guide vané&s:or varying motor speed).

The
exce

inal selection shall be checked for wind gusts producing velocities with an annual p
pdance of 0,1 %, to ensure the system recovers naturally after these adverse effects.

5ize, e.g. the
ach on large

verse wind
ed, with the
HRAEI[15] or
ss, resulting
changesare
nsequences.
ce shall also

compensate
g. by using

robability of

Smalll-volume fans require special consideration. For example, a system resistance should not double

as a
cons
with
shou
redu

consequence of the addition of the*wind load. The use of cowl-type inlets and outle
dered to mitigate the effects of wind loading. Components such as filters and atteny
ductwork, should be increased in size to reduce the system resistance; in other words
Id be designed around a practical fan selection. This approach ensures good fan efficie
Cing the generated noise,-vibration and power requirements.

5.2.9 Wind-tunneland computational fluid dynamics modelling

5.2.9.1 Objective

The pbjectivesis to undertake a modelling programme that reproduces installation condi

a regsonable accuracy, so that design options can be consistently evaluated and the ch

's should be
ators, along
, the system
ncy, thereby

Fions within
osen option

optimized with a high degree of confidence that the design performance will be confirm

bd by actual

measurements.

5.2.9.2 Functional requirements

A modelling programme, either CFD and/or a wind-tunnel test, shall be undertaken to predict

natural ventilation rates and frequencies,

requirements for secondary ventilation,
gas build-up inside hazardous modules,

helideck configurations and operating envelopes,
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— hot-plume and contaminant (noxious exhaust and hydrocarbon) smoke or gas flows around the
installation,

— weather protection for the working environment.
5.2.9.3 Detailed requirements

5.2.9.3.1 General

The goal of CFD and wind-tunnel modelling is to undertake a modelling programme that reproduces
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 bylactual measurements.

It is import
experts. CF]

hnt to remember that these are bespoke techniques requiring careful implémentatig
D and wind-tunnel modelling can give the wrong results if not properly applied.

n by

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

The develogment of ever-more-powerful computers and enhanced CFD software has, however, fi
tilted the ballance in favour of CFD.

rmly

Where an ¢
studies such

xisting wind tunnel is available, it can be useful in performing certain supplememntary
as

a) helideck wind environment,

b) overall wind forces and moments, and
c) wind pressure distribution.

Other studig¢s are best performed by CFD.

It should b¢g
effects on cy
for gravity-

noted that for studies b) and ¢)‘in“particular, it is important that the Reynolds nu
Flindrical structural elements and equipment be addressed. This is particularly impo
base installations where the\large-diameter concrete shafts can critically affect the

mber
rtant
flow

ither

and
tions
dies

patterns ovg
a departurg
equipment,

have not beg
of wind prej

r the installation. If due dllpwance is made for Reynolds scaling effects, there can be ¢
from true scaling, fullstale to model, apparent in the cylindrical structural tubing
br an implementation of enhanced surface roughness. If these Reynolds number correc
n implemented on.the wind-tunnel model, the results can well be unsuitable for the st
sures and overallwind forces and moments.

5.2.9.3.2 (Computational fluid dynamics — Preparation for analysis

5.2.9.3.2.1 | Geéneral

CFD modellimgstrattbeunmdertaken by compamnies or personmel expertenced i this fietd of work with
a track record in building CFD models from drawings and/or installation computer-aided design
(CAD) files in a neutral format, such as initial graphics exchange specification (IGES). The input of the
appropriate level of detail is particularly important to balance the accuracy of the result with the speed
of computing.

5.2.9.3.2.2 Computer model

The computer model shall be constructed from tetrahedral or hexahedral elements. Grated floors,
walkways, etc., shall be modelled by a suitable porous boundary condition. The platform features shall
be modelled with sufficient detail. Areas of congestion, such as nests or runs of small piping, cable tray,
shall be represented by a porous modelling approach. Appropriate drag coefficients of equipment and
structures shall be included in accordance with Darcy's equations. The mesh shall extend downwind
of the platform by at least six times the along-wind length of the platform. It shall also extend away
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from the platform by more than two times this length upwind and across wind. This bounding mesh
shall be constructed such that the cell size increases away from the platform. The cell size shall be
approximately uniform for three cell layers around the platform geometry or at least expand in a
gradual manner, depending on the location of the geometry with respect to the regions of interest.
The density of the cells shall increase in the regions of importance, particularly where large numerical
gradients are predicted. The use of mesh adaption during the run is advantageous for dispersion and
fire studies.

The influence of the grid on the results shall be minimized to prevent artificial dispersion of the flow
characteristics. This is especially important around the regions of interest, such as above the helideck
during a wind environment study and along the plume in a dispersion study. Changes of cell size in the
compputational mesh shall be gradual, particularly in a grid of tetrahedral cells. Meshes of hexahedral cells

shall
kept

5.2.9

The |
the 1
the g

be aligned with the general direction of the flow where possible. The quality of the'n;
as high as possible by keeping the shape of the cells as regular as the surrounding,geom

.3.2.3 Boundary layer modelling

poundary layer over the sea is determined by the mean wind velocity;, the greater the
ougher the sea's surface and, therefore, the higher the surface drag;-the higher the s
reater the wind shear and turbulence intensity.

used
surfd

computational domain for each wind speed analysed:

5.2.9

For n
orde
stud

5.2.9

5.2.9

CFD

purp
wind

To s
win{
be e

ecify the boundary layer at the windward face(s) of the ¢emputational mesh for a
speed, U, the mean wind speed, the dissipation rate, and.the turbulence kinetic eng
tered as functions of height above the sea surface. When the differential shear str
the shear stress shall be entered as a function of:this height. The roughness facta
ce shall be modelled such as to maintain the boundary layer defined upstream thr

.3.2.4 Computational model

host studies the isotropic or k-€ model can be used, but with at least a second-order di
I to resolve the vertical and along-wind turbulence components, the helideck wind ¢
es shall be considered using a differential shear stress model.

.3.3 Computational fluid‘dynamics — Analysis

.3.3.1 Helideck wind environment

chall be modelleddsing a non-isotropic model; for example, the differential shear stres
ose of the nafn-isotropic model is to enable the turbulence to be resolved into its vertics
components-for the analysis of helicopter operational safety on take-off and landing.

The 1
mea

isopleth/maps shall be produced, orientated as follows:

results for each wind direction shall be presented in the form of colour-coded isopleth
and root mean square (RMS) values for both the along-wind and vertical components

esh shall be
btry allows.

wind speed,
urface drag,

given mean
rgy, k, shall
bss model is
r of the sea
pughout the

Fferential. In
nvironment

E model. The
1l and along-

maps of the
. Two sets of

— i

— i

n the vertical plane across the helideck centre, transverse to the wind direction;

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

5.2.9.3.3.2 Gas turbine exhaust plume dispersal

The exhaust outlet shall be resolved sufficiently and the CFD analysis shall exploit adaptive meshing
techniques to optimize the computational mesh around the dispersing exhaust plume.

The wind directions analysed shall be those carrying the exhaust plumes towards specified locations.
The wind speeds shall be selected on the basis of a preliminary numerical analysis. The results shall be
presented in the form of colour-coded sectional maps of temperature above ambient at each selected
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location. These sectional isopleth maps shall be supplemented by colour-coded isopleth maps of
temperature above ambient in the vertical plane cutting the axis of the dispersing plume.

The results shall be interpreted in terms of helicopter operations, crane operations, drilling operations
and safety of personnel.

5.2.9.3.3.3

Natural and partially natural ventilation

Ventilation assessment shall determine the following per module or area:

the net
each na

theloca
ventilat]

The flow ov{
spaced wing
of 12 angles

The net or (

ventilated module or area be at least 12 AC/h for 95 % of the time. For/this purpose, it is sufficig

ensure that
5 % cumula

The local ai
local air ch4d
ventilated aj

The CFD an{

— asteady

a transi
rate at

The analysij
the air chan
be scaled ab

The airflow|
the form of
air changeo
where the ]

ent analysis shall be conducted ‘with a neutrally buoyant tracer from which the air-ch

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

(or overall) air change rate and ventilation efficiency (VE1), which shall be comptite
furally ventilated area;

[ air change rate and ventilation efficiency (VE2), which shall be computed foreach naty
ed area.

| angles plus those wind angles +22,5° from the normal to the fire/blast walls, giving a

verall ventilation efficiency, VE1, shall be such that the netair change rate in a naty

the net air change rate is 12 or more for a wind speed that is exceeded 95 % of the yeai
Five value of yearly wind speed).

Ir change rate and ventilation efficiency, VE2, is\inodelled to assess airflow patterng
nge rates throughout the module. VE2 is usedto define whether the module is adequ
nd for what percentage of time at least 12 ACG/tare achieved in all parts of the module or

|lysis shall be in two phases:

-state analysis, from which the overall, or net, ventilation rate in AC/h shall be compu

very point within each naturally ventilated area shall be computed.

shall be combined withthe site wind-frequency data to predict the percentage of time
pbe rate exceeds 12 per-hour. The range of wind speeds about the 5 % cumulative value
out this pivotal value with correction for variation in wind shear.

horizontal slices through each naturally ventilated area. From the isopleth maps of
yer rates.for the 5 % cumulative wind speed, the zones of locally entrained or trappsg
2 AC/h are not met are readily identified. The results shall be analysed with respd

possible prd

d for

rally

r the platform and through the naturally ventilated areas shall be analysed for eight equally

total

rally
nt to
(the

and
ately
area.

red;

ange

that
shall

patterns and‘air exchange over rates shall be presented as colour-coded isopleth maps in

local
d air
ct to

blenis that can occur from fugitive gas build-up and excessive chill factors.

5.2.9.3.3.4

Gas-leak dispersion

Gas leaks can occur in two forms: the first is when the sonic jet emerges in a confined area and breaks
up on surrounding equipment, walls, floors, etc., which destroys the initial high momentum. The second
is when the sonic gas release does not impinge on anything near the source; it forms a jet release. It is
not practical to analyse the sonic release during the supersonic phase after emergence; therefore, the
effective source modelled within the computational mesh shall be at a point beyond that point at which
the jet becomes subsonic. The contractor shall, however, justify his/her approach.

The gas dispersion shall be modelled as a transient event, starting from initiation, then dispersion,
followed by leak detection, and then after closure of isolating valves and leak fall-off as the inventory
between the isolating valves depletes. The CFD analysis shall exploit adaptive meshing techniques to
optimize the computational mesh around the gas dispersion plume.
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The results shall be presented in the form of a time sequence of colour-coded, sectional isopleth maps at
key locations for each of a number of selected wind conditions. The isopleth maps shall be supplemented
by a series of isometric views of the time-varying envelope of the lower flammable limit (LFL) of the gas.

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 H2S) and, therefore,

impa

irment with respect to personnel at that location.

5.2.

Fires

(compartment fire) or external, for example, a sea fire, weather-deck-pool fire or an'extern

For
quot

For 4
of th
of th

during the subsequent dispersion phase. The smaller cone angle*during the combustion

reco
prob

The
plum
as th
depld
shall

0xyg
shall

computed.

The {

For 4
isoth
analy
disp{

For e

1

studies shall treat all fires as transient, predictingthe time histories of the combustiot

-3.3.5 Fire combustion gas/SmokKe dispersion

can be an evaporating hydrocarbon pool, gas jet or mixed fires. They can be-partia

in internal (compartment) fire, the modelling procedures shall be described and
ng reference sources of empirical data.

jet fire, the estimation of flame lift-off, flame-base diameter, flamélength and diamet
e flame shall be described, quoting reference sources for empirical data. The expansion
e combustion gas/smoke plume during the combustion or chemical reaction phase is lg

bnized (unless a full eddy break-up model is used). A déscription shall be included as
em is overcome numerically.

e dispersion from ignition, fire detection, closure'of isolating valves and the reduction

btion and optical density/visibility for the\designated locations shall be produced. A
be given as to how the inventory depletion is calculated. The estimation of CO co
en depletion and optical density/wisibility in terms of combustion gas/smoke cq
be justified and empirical data.sources shall be identified. The radiation heat flux s

moke and gas dispersal medelling shall take into account the effects of buoyancy.

ach fire scenario, the-results shall be presented in the form of a time sequence of ¢

rsis shall exploit-adaptive meshing techniques to optimize the computational mesh
rsing gas/smoke plume.

ach key lecation and wind conditions, the following time histories shall be plotted:

empegature above ambient;

Ily enclosed
il jet fire.

justified by

br at the end
(dispersion)
ss than that
phase is not
to how this

1 gas/smoke
in fuel flow

e inventory is depleted. The time histories oftemperature above ambient, CO concentration, oxygen

description
ncentration,
ncentration
hall also be

blour-coded,

ermal sectional maps-at key locations for each of a number of selected wind conditions. The CFD

around the

LOZconcentration;

— oxygen depletion;

— optical density (visibility);

radiation flux.

Each of the above can be a hazard to personnel above specified limits and, therefore, represents an
impairment. The time to impairment for each of the identified potential hazards shall be tabulated for

each
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5.2.10 Performance standards

5.2.10.1 Objective

The objective is to define performance standards for HVAC systems that shall be used as a basis for

managing ri

sk throughout the life of the installation.

5.2.10.2 Functional requirements

Performance standards are statements that can be expressed in qualitative or quantitative terms of

the perfor

ance required of the system, item of equipment, person or procedure, and that are us

ed as

a basis for tl
the magnity
compliance.

5.2.10.3 Dgq

Performanc
of performa
the screenil
quantitative

An importa

level of detalil shall be commensurate with the magnitude of the risk-to be managed. Thus, caution

be exercised
the manage

In developipg performance criteria for an installation,;it'can be helpful to consider a hierarc

criteria. Hig
structure toj
of the instal
criteria mig
either analy

Low-level p4
the installat

1e management of risk throughout the installation's life. They shall be set commensur
de of the risk to be managed and shall clearly define the level of performance requirg

ptailed requirements

b criteria are normally established at a company or project level, and are the stand
nce of personnel, equipment and systems, identified as necessary for the achieveme
ng criteria or to move towards company objectives. Performance criteria are geng
and measurable and shall clearly define the level of performance required for complig

ht principle to be adopted in the setting of performancé/riteria is that their numbel

| to avoid setting performance criteria at a level of detail that makes little contributi
nent of the risks on an installation.

h-level performance criteria can be applied'to the installation as a whole (e.g. ability ¢
survive defined extreme environmental conditions) or to major systems that comprisd
lation (e.g. the frequency of impairment of the TR). In some cases, high-level perform
ht not be directly measurable, butinevertheless they shall be capable of being verified
tical studies or from the results'efassessments of low-level performance criteria.

ion. Three characteristicsshall apply to performance criteria at this level.

teto
d for

ards
nt of
rally
nce.

- and
shall
bn to

hy of
f the
part
ance
from

erformance criteria may relate to the principal systems used to manage major accidenfts on

a) The iterps 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) Itshall be possibletteverify the parameters selected.

In developirjg the parameters for the lower-level performance criteria, the following elements shgll be

considered.

1) Functiomal parametersof the particutarsystenT (a statemernt of the purpose and theessentialduties
that the system is expected to perform).

2) Integrity, reliability and availability of the system.

3) Survivability of the system under the conditions that can be present when required to operate.

4) Dependency on other systems which might not be available when the system is required to operate.

Performance criteria are normally set by an iterative process involving seeking a situation in which
risks are as low as reasonably practicable. This is accomplished by initially setting performance
criteria considered to be adequate based upon experience and normal operating practices. These initial
performance standards are tested 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.
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In the setting of performance standards, the following aspects are important.

— Performance criteria shall be particularly focused on those elements that are critical to achieving
satisfactory 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 effort after
measurement.

— 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
articular activity. This reduces the possibility of duplication of effort and increases th¢ probability

hat the task is undertaken in a conscientious and efficient manner.

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

Itis ¢ssential to have an established system of standards, such as that described above, agaipst which to
judge the acceptability of the results of the health, safety and environment (HSE) evaluation and as the
basiq for risk management decision making. The system of setting, periodically reviewing Zl'rld updating
the standards and the comparison of the evaluation results withithose standards is an intggral part of
the HSE management system and the framework within whichyinformed management can take place.

5.3 | System design — General
5.3.1 Natural ventilation

5.3.1.1 Objective

Natu(ral ventilation shall, wherever possible, be provided in order to
ilute local airborne concentrations of flammable/toxic gases due to fugitive emissiong, and

— Tteduce the risk of ignitionfollowing a leak by quickly removing accumulations of flamrhable gas.

5.3.1.2 Functional requirements

It is Important to netéthat the distribution of air within an area/module is considered tp be at least
as inmportant as the'quantity of air supplied. As a consequence, in order to consider that ventilation of
an arfea/modulé by natural means alone is sufficient, it is necessary to comply with the following basic
requjrements:

— A minimum ventilation rate shall be provided throughout the area.

— The minimum ventilation rate shall be as stated for mechanical ventilation.

Consideration shall be given to the working environment by the adoption of a natural ventilation
philosophy.

5.3.1.3 Detailed requirements

It is preferable to ventilate production areas by natural means. The adequacy of this form of ventilation
shall be demonstrated by wind-tunnel testing and/or CFD to ensure sufficient airflow into, within and
out of modules (see 5.2.2). Single stagnant areas shall not exceed 5 % of the module volume.

To ensure sufficient air movement (distribution) throughout a naturally ventilated module, it can
be necessary to provide secondary (scouring) ventilation. Refer to 5.3.3. Modules that cannot be
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sufficiently ventilated by natural means shall be provided with mechanical assistance, as above, or be
enclosed and provided with fully mechanical means to achieve the required ventilation rate.

Fully open modules provide the ideal arrangement for natural ventilation. If weather protection
is required, it may be provided in the form of weather louvers, if cost and mass are acceptable. The
performance of weather louvers is far superior to alternative forms of weather protection. Correctly
designed and installed, louvers also promote internal air circulation through good diffusion.

Alternative forms, utilizing open slots or perforated sheets, can be suitable, but are unlikely to create
a good diffusion effect and they might not contribute significantly to moisture removal. Increased
resistance to airflow and diffusion can dictate the requirement for additional mechanical ventilation.

Whatever n]lethod is selected, the effectiveness shall be verified through the use of measurenllents
under norm

5.3.2 Me(

hl operating conditions.

hanical ventilation

5.3.2.1 Objective

The objectiy
satisfy requ

5.3.2.2 Fu

The HVAC sy

prevent]
working
conditid

ensure
exhaust

prevent]
hazardg
mixturd

The system
from a non-}

e is to provide mechanical ventilation when ventilation by natural means is unalle to

irements.

nctional requirements

stems shall be designed to

ingress of gas and smoke, control contaminatien ‘between areas and maintain accepfable
y and living environments for personnel (e.g. COSHH approach EH40[30]) and non-destructive

ns for equipment;

that hazardous substances are contaified or controlled at their source by means of
ventilation;

local

the formation of potentially hazardous concentrations of flammable gaseous mixturles in
us areas by providing sufficient ventilation for the dilution, dispersion and removal of|such

S.

design shall include@fan-powered ventilation plant which draws 100 % of its outside air

nazardous area and-provides it to the target areas.

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

a)
b)
‘)
d)
€)
f)
g)
h)

28

non-haz

hazardg

ardous areas;

us areas;

living q

harters;

areas in operation during emergency situations;

areas fitted with secondary ventilation systems;

drilling

substru

areas;

cture;

areas with contaminated air provided with separate extract, such as shale shakers/mud pits,
welding bays, laboratories, galley, laundry.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138:2018(E)

5.3.2.3 Detailed requirements

5.3.2.3.1 General

Hazardous and non-hazardous systems shall be designed to prevent possible contamination of non-
hazardous systems caused by reverse flow through ductwork systems in the event of partial system
failure.

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

Desigmsshattemdeavour, without prejudice tosafety amd operabitity, tommimimmize the following:
— ¢xtent of offshore hook-up;
— flopside mass;

— gpace requirements;

— Ilower requirements;

aintenance requirements.

Addifionally, the requirement for system testing and commissioning, i.e. location of balancing dampers
and airflow testing, shall be considered early in the design development.

The |capacity of the mechanical ventilation system shall be adequate to meet the objectives and
requfrements of 5.1 and 5.2. The system flow-distributien design may utilize single-systenj or primary
and gecondary ventilation systems.

The minimum fresh ventilation air volumes shallbe documented.

Where non-hazardous areas are adjacent to hazardous areas, a differential pressufre shall be
maintained to meet the requirements ofithe chosen hazardous-area classification code. A fprm of relief
venting from the space shall be protided to ensure that the doors can be opened during[normal and
emeilgency operations. For those applications where no powered extract system is proposeld, pressure-
relief dampers may be fitted. Eurither requirements on the selection of this equipment is giyen in A.10.

In order to ensure the instalation of an effective HVAC system, consideration shall be given during
design of mechanical ventilation systems to the aspects given in 5.3.2.3.2 to 5.3.2.3.5.

5.3.1.3.2 Differential pressure

Differential pressure may be achieved either by imbalance of design airflows or through pressurization
control usingiamechanical dampers.

Consftruction of enclosures required to be pressurized shall ensure low leakage of pressyrization air,
for which pipe and cable seals and airtight construction are essential A realistic appreach to leakage
through doors, dampers and fabric shall be taken at the design stage. The leakage performance of the
living quarter, temporary refuge and areas required to be pressurized shall be tested at the end of
the construction phase in order to check compliance with leakage criteria and regularly through the
installation lifetime Leakage performance of the temporary refuge shall be measured throughout the

installation's life.

5.3.2.3.3 Effect of wind

All equipment, ductwork and supports shall be designed to withstand all structural loadings as listed
in the facilities structural design parameters established by the project.

From an operating perspective, wind can adversely affect fan performance and area pressurization,
and plant margins shall be included in the design in order to ensure the requirements are met during
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adverse wind effects (see 5.2.8). Powered systems shall operate satisfactorily in wind conditions
varying from still air to design wind velocity, though the specified values can be exceeded when wind
velocities greater than design occur.

5.3.2.3.4 Inlets and outlets

The potential for contamination and reverse flow through the ductwork in the event of partial system
failure shall be assessed, and inlets separated from outlets by a distance determined by the size of the
opening, the potential flammability of the exhausted air, and the extract velocity. There are various

calculation methods available, e.g. in ASHRAEI[L5], for this purpose.

Gas damper]
Gas damper
required. P
response tir

In accordan
may be mag
hazardous
classificatio

Air from nol

Air inlets ai
entering thq

5.3.2.3.5

Duct systen
to give the d

Supply- and
Table 3.

S, or Iire dampers which satisty the leakage requirement, shall be installed 1n all air Thlets.

s normally also required for outlets, unless safety study demonstrates that they.ar
psition of gas detectors in air intakes shall ensure that any delay in detector/da
he is covered.

Ce with standards, air intakes shall always be located in non-hazardous afreas. An exce
le for air intakes to enclosures for process equipment that is located ‘within a clasg
rea. For these enclosures, it may be acceptable to take air from.areas with the

h, i.e. free-standing, noise-reducing enclosure for process equipment, analyser house, ¢

h-hazardous areas shall be exhausted to a non-hazardous ar€a.

1d outlets from the various systems shall be protecteddrom wind-driven rain and
plant; see A.2.

Duct systems

s shall be designed to recognized standards;;such as ASHRAE and CIBSE guides, and
esign throughput at velocities that do not'give rise to unreasonable noise.

extract-duct systems should be sized to suit the recommended maximum velociti

Table 3 — Recommended maximum velocities in duct systems

e not
mper

btion
ified
same
ptC.

bnow

sized

Es in

Area Velocity
Maximum Preferred
m/s m/s
Hazardous afreas and non-hdzatrdous areas normally 15 10 in main runs
unoccupied
LQ high-veldcity supply'ducting, non-hazardous areas 10 6 in branch ductp
normally ocqupied
LQ extract and recirculation ducts 7,5 5 in main runs

The use of velocities In excess of the above requires the consideration of noise-reduction measures and

the consequ

ences of high energy loss.

All duct systems shall be sized to be self-balancing as far as possible. Where this is not practicable, duct
systems shall be designed to include balancing dampers at each branch duct to allow fully proportional

balance, exc

ept those systems that utilize CVUs.

5.3.3 Secondary ventilation systems

5.3.3.1 Objective

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

30
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.2 Functional requirements

Stagnant areas formed by structural steelwork, decking plates, sumps and equipment, etc. shall be
assessed and ventilated accordingly.

Consideration shall be given to the dilution of fugitive hydrocarbon emissions and dissipation of

inter

nal heat gains.

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

Secondary systems may draw air from the areas served.

5.3.3

Parti
pron

In an
for a

On 1
(esse
instg

Ther]

.3 Detailed requirements

lotes a degree of internal air distribution and circulation.

Hditional extracts. This may be provided by a locally ducted mechanjeal system.

ew designs, a secondary system can often have advantages“when compared tg
ntially primary) systems with respect to efficiency, cost, fass, space and ease
llation.

e are three methods for the use of high-velocity secondary systems:

a)

b)

‘)

1

5.34
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y inducing the room air to sweep the entire area in a‘predetermined direction and, in
ilute and entrain any hydrocarbon or noxiousgas, and/or high-temperature air
resent;

y creating localized areas of high turbulence around plant equipment that has been id

eas where heavier-than-air gases can accumulate, hazard assessment ¢an indicate a 1

al secondary ventilation can be adequate where primary mechanical or natutral“ventilation also

equirement
traditional
of design/
the process,

that can be

entified as a

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

y draining gullies or ceiling beam:spaces, in order to move any accumulations into
oom-air stream.

Black start

wing a prolonged shdtdown of the installation due to extraordinary maintenance actiy
re, services and utilities systems may contain hydrocarbon gas.

£ start ventilafion shall be achieved initially by natural ventilation and secondly by p
jding a purgifg capacity in accordance with the project restarting plan. The main vent]
be made operational as a matter of priority.

ded to allow the purgmg act1v1ty All electrical equipment, where purging is required

the general

ities and/or

ortable fans
ilation plant

¢ start facilities as portable fan and nozzles for air connections on ventilation system shall be

shall not be

pow

5.4

I UU LlIlLll bdle dLIIlprIlt‘I [S] WlLIllIl LIIB dIIlDIEIlL s proveii.

Area-specific system design

5.4.1 Process and utility areas

5.4.1.1 Objective

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

Systems provided for hazardous areas shall be entirely separate from those serving non-hazardous
areas. Non-hazardous areas adjacent to hazardous areas shall be kept at a positive pressure compared
to the hazardous area. Specific exhaust requirements, e.g. fume cupboards, welding benches/booths,

also require

consideration.

See 5.2.3.3.4 for guidance on outside maximum and minimum design temperatures for areas.

Air change rates determined in 5.2.2 shall be applied and the ventilation shall be sufficient to dilute

fugitive hydrocarbon emissions. Any free-cooling requirements for the area shall also be met.

5.4.1.3 Detailed requirements

Where a mgchanically ventilated hazardous area is adjacent and connected to a non-ventilated,|non-
hazardous grea, the extract ventilation system for the enclosed hazardous area shall erisure that the
area is keptjat a negative pressure.

Additional heating or cooling for maintenance personnel should be provided by\temporary, porfable
equipment quitable for the area classification.

Heating, where provided by mechanical means, may be from a heater,located in the supply duct. It
can be necepsary to provide a number of heaters for separate compartifients, or for area zones where
varying confitions are required.

The preferr¢d method of cooling is free cooling, but other methéds'may be adopted when this medns is
impractical pr uneconomical, or a close control of the environient is required. It is accepted that §pace
temperaturgs can go above design maximum for short periods during peak outside conditions. Defigns
shall ensur¢ 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 negessary, where heat gains are excessiye, to use room air-conditioning units mounted within,
or local to, the space(s) served, such as in the CCR'and emergency switch rooms.

5.4.2 Living quarters

5.4.2.1 Objective

The objectiye is to provide a controlled environment for personnel.

5.4.2.2 Fynctional requirements

HVAC systems shall\be designed to maintain acceptable internal-air conditions at maximum| and
minimum dutsideair conditions, taking into account detectable and latent loads from lighting,
personnel apd-other sources.

Ventilation rates shall be established from requirements for heating or cooling and the need for
pressurization and personnel comfort.

The air change rates for galley and laundry shall include consideration of the cooling-load requirements

imposed by

the equipment and the efficiency of extract hoods and systems.

The design of supply and extract systems shall include adequate protection to prevent cross-

contaminati
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on or the circulation of odours through the LQ on partial or total system failure.
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5.4.2.3 Detailed requirements

5.4.2.3.1 General

The requirements given in 5.2.3 shall apply. During periods in summer or winter when outside
conditions exceed the maximum and minimum design values, it is accepted that the inside temperature
might not be to specification.

As a default condition, a minimum flow rate of 8,4 1/s of outdoor air per person shall be supplied to each
occupied space as recommended by ISO 7547[4].

Sing]|

q

q

4

E-ductsystents are generatly the mostcosteffectiveand strattbe providedto

abins;

public areas;

bmergency areas;

ralley.

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

airp
air t
emel

The j
shou

ant that can require automatic temperature- or enthalpy-controlled changeover from
p part recirculation. System operation with 100 % recirculation shall be evaluat
gency operation.

main supply, extract/recirculation and cooling plant should be located in a plant room|

ceiling diffusers or through air-displacement units.” The reheating should comply with

pring
pane

5.4.2

Extr

q

|

q

The
or ex

iple chosen, i.e. reheating terminal boxes:ifiyconjunction with ceiling diffusers or wj
| heaters, together with air-displacement units.

.3.2 Extract system
hct ventilation systems in the L:Q shall be provided to serve the following areas.

[eneral extract ventilation) from cabins, offices, recreation areas, dining room, 1
oilets (provided with saorhe protection to prevent cross-contamination) and corridoy
entralized, ducted system.

Dedicated extract3ystems from the galley and associated stores, laundry, toilets (unlg
vith some ppotection to prevent cross-contamination), sick bay, rooms fitted wi

edicated extract systems shall have their own fans, located either within an interna
ternal to the LQ module, discharging the exhaust air to atmosphere.

extinguishing'systems and battery rooms. No recirculation from these areas is allowed.

recirculated
full outdoor
ed for only

. The supply

Id be a ducted system connecting to CVUs or balancing dampers. Air may be supplied through

the supply
all-mounted

bcker room,
s through a

ss provided
th toxic-gas

plant room

The
elect

mdividuat, dedicated extract systents serving the gattey, taumdry, tottets; sick bay, wor
ronic equipment rooms) shall exhaust air to atmosphere.

5.4.2.3.3 Heating, cooling and humidification

kshops (and

Where applicable, heaters (steam, water or electric) and/or cooling coils may be located in the main air
handling unit (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 coils and evaporators shall be supplied with cooling medium from a dedicated refrigeration
plant or from the seawater cooling system.
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All refrigeration systems shall be designed to use a zero-ozone-depleting, environmentally acceptable
refrigerant or a refrigerant with a low global-warming effect. Phase-down and phase-out of high and
medium global warming potential (GWP) refrigerants shall be considered.

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

5.4.2.3.4 Galley systems

The galley supply system shall be designed to induce a flow of air from the dining room and across
the serving area to 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
to normal s
conditioned

Supply duct
Supply duct
to locate the

A dedicated

Galley extrg
sufficient ag

The galley 9
with cleanal

Provision sh

systems.
NOTE Fd

Exhaust car

he Tocal working environment. Boost outdoor-air supply and exhaust systems, in ad
ystems, may be considered for the peak heat loads in the galley, so that excessive lg
air is avoided.

vork to the galley shall be connected to the main supply duct outside the galley'bound
ng to other areas shall not be taken through the galley areas. Consideration shall be §
supply outlets away from food-preparation areas.

extract system for the galley shall be provided.

ct systems and terminal reheat boxes in the LQ supply-ait/system shall also incorp
cess to permit full system and component cleaning.

hall be provided with canopies or hoods over all cooking equipment, which shall be f
ble grease filters and/or an automatic filter washing'system.

all be made for fire detection and protection in‘the hoods, exhaust ductwork and fat-

r example see NFPA 96.

ition
ss of

\ries.

riven

brate

itted

fryer

opies or hoods should also be installed over dishwashers and any other heat-producing

items of equipment.

5.4.2.3.5 Laundry systems

To minimizg the risk of inadequate filtration permitting the build-up of lint and consequent risk of fire,

the followinlg design principles,shall be adopted for the warm-air clothes-drying machines.

a) Positior filters as closg-aSpossible to the drying-machine outlet.

b) As far ap is reasonably practicable, avoid vertical duct runs.

c) Asfarapisreasonably practicable, avoid concealed ductwork.

d) Includefadequate access doors for complete cleaning and inspection of the system. Provide spgcific
means forquickremovatandreptacementof systemcomponents:

e) Include high capacity filters that are disposable (or easily cleanable).

f) Provide a differential pressure gauge provided across filters.

g) Minimize length of extract duct from laundry machine to atmosphere.

h) Use suitably fire-rated ducts.

5.4.2.3.6 Temporary LQ modules

Supply and extract ventilation systems using the methods described above shall be provided to achieve
the required air change rates. Mechanical supply is required to the main area to create the desired air

distribution
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and pressurization, and all toilet areas shall be provided with mechanical extract.
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Internal pressurization shall be provided to suit the classification of the area in which the module is
situated.

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

Where the temporary LQ is intended for prolonged use, the same level of environment quality shall be
provided as for a permanent LQ.

5.4.3 Temporary refuge

5.4.3.1 Objective

The

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

5.4.3.2 Functional requirements

Whe

Leakiagecpéerformance of the temporary refuge shall be measured throughout the insta

gize, number of people and duration;

location and number of air intakes to maximize the availability of a source of breathab
the incidents;

gpeed of response of inlet-gas detection and time needed to stop the HVAC;
Iboundary fire-damper position indication;
ir cooling due to heat gain and human heat stréss calculations;

¢onsequences on personnel or the atmosphere of a build-up of contaminants;

irflow to ensure that any leakage-or other ingress (e.g. through the use of doors) is

¥|aintaining the pressurization of the TR as long as outdoor air is available, but wi
i
isplaced;

gvailability of power sour€es to drive the HVAC system during the incidents;

¢riteria for “breathahlé} air to be set by the operator or local regulator with respect to
¢haracteristics of the smoke, toxic or flammable plume; the criteria shall include
femperature, toxicity (including irritant and narcotic effects of smoke) and effect on
bscuration;

rovision of‘portable gas meters.

according to a periodical schedule.

e a TR is required, the following aspects shall be considered during design of the HVA|

pbjective is to provide a place where personnel can take refuge for a predetermined ;Leriod while

C facilities:

e air during

th sufficient
diluted and

the harmful
latent heat,
visibility or

llation's life

5.4.4 Drilling and drilling utility areas

5.4.4.1 Objective

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

5.4.4.2 Functional requirements

The HVAC system shall be designed to reduce the exposure of personnel to dust, fumes, heat, etc. to a
permissible level.

Any special requirement for the ventilation of equipment in normal or emergency operation shall be
incorporated in the design.
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5.4.4.3 Detailed requirements

5.4.4.3.1 General

Ventilation in drilling facilities can present particular demands above those for other hazardous areas.
These issues are covered in the remainder of this subclause and in 5.4.4.3.2 to 5.4.4.3.5.

In most cases, the control of dust and noxious substances in drilling areas require the installation of a
local extract system.

Shale-shaker and mud-tank areas/modules, of necessity, require an outside-air supply to meet the

extract air 1 i
are met by
exception tg

variety of openings. Under these circumstances, natural ventilation may be used for make-up.

These areaf
quantity re
enclosure.

The extract

Due to the pature of the HVAC systems in these areas, components and.equipment shall be proy

with access

5.4.4.3.2

Shale shaks
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form an intd
consideratig
maintenanc
confirm the
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to enclosurd
ducts upstrg
drop-out.

Cutting cleaning units shall be provided with extract enclosures and ventilation or shall be oper]

naturally ve

5.4.4.3.3
Although dy

h powered supply system to provide adequate air distribution to the general space
this requirement is modules of a semi-open nature into which air can be drawn fr

shall be subject to an air change rate determined by the area classification or t
quired for the extract of fumes, heat load, etc. from the mud tank's"and shale sh

pd air shall be ducted to a suitable area where it does not affect personnel or equipmer

for cleaning and maintenance.

bhale-shaker units and cutting cleaning units

rs shall either be fully enclosed with internal*vacuum and operated from outsid
artly enclosed to ensure capture of fumes>at source by extract ventilation, or be
ly ventilated, thereby preventing unnecessary unit-operator exposure. Enclosures s}
gral part of the shale shaker-unit supplied by the vendor. Where enclosures are fitted
n shall be given to the need for ease-of access for replacement of the filter screeng
e requirements. These considerations shall dictate enclosure design and are like

requirement for an opening frontwith removable/hinged side-leaves.

r enclosures, if fitted, shall"bé designed so that air velocities through openings, from

am of scrubbing units'shall also ensure optimum transport of contaminants with mini

ntilated simjilarly to shale-shaker units.

Mud tanks

ring the initial design phase some mud tanks can be designated as storage only (inac

ents
The
om a

e air
ker's

t

rided

b the
open
jould
, due

and
ly to

foom

, ensure complete captun€ of emitted airborne contaminants. Velocities of air in exhaust

mum

1 and

tive),

experience

has shown that all mud tanks are Tikely to contain hydrocarbon-bearing liquid (active) at

some stage during the life of the platform. All tanks shall, therefore, be assumed to be active and shall
be ventilated accordingly.

Rigs can be designed with enclosed mud tanks or with open tanks in enclosed rooms. Enclosed tanks
offer the advantages of minimizing the exposure to personnel of oil-based mud and improving the
capture of flammable vapours by the ventilation system.

Tanks with solid plated covers shall have minimum penetration for pipework, agitator shafts, valve
handles, instrument entries and inspection/access hatches. The void between the covers and mud
surface shall be constantly purged with ventilation of the entire freeboard. A negative pressure shall
be achieved within the freeboard space by an imbalance between supply air entering the void through
leakage paths in the cover plate and the extract-air ducted system. Precise control of this pressure
is not a requirement of the system design. Tanks that are adjacent may be ventilated by a common
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system, if convenient. Extract ductwork shall be connected directly to the covers, with make-up air
being drawn through the previously mentioned penetrations or through supplementary air-entry slots.
Consideration shall be given to providing local low-level extract hoods over mud gutters to remove any
contaminants that are discharged.

Mud tank enclosures 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.

5.4.4.3.4 Air cleaners

The [objective 1s to control exhaust-air quality to within acceptable Iimits (e.g. COSHH approach
EH4([30]); air cleaners can be required.

Air dcrubber units, in the form of integrated air washers and plenum-settlement chambers, may be
supplied on all extract ventilation systems serving shale shakers in order to minimnize the discharge of
mud [particles to atmosphere. High-efficiency filtration equipment may be considered as anfalternative.
Thesle scrubbers shall be fitted as close as possible to the extract enclosure take-off points[to minimize
in-dyct contamination from mud-slurry deposits. Ductwork between take-off point and scrybber should
prefarably be of circular cross section and designed for easy disassembly for cleaning. Circular cross-
sectipns are also favoured for the remaining ductwork for ease of¢nternal cleaning. Ducts should be
fitted with maximum-sized access doors at each change of directien 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,
provfded 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 facilitigs, optimum
HVAC( equipment configuration might not be possible dde to physical constraints.

5.4.4.3.5 Cement units

If the drilling cement unit doubles as part of the installation well-kill system, its diesel enlgine, where
instdlled, shall be arranged to operate in@an’emergency situation. In this case, HVAC servjces shall be
provided as described for the diesel fire pump and draw air from outside.

5.4.3 Gas turbine

5.4.3.1 Objective

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

5.4.3.2 Functional requirements

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

Pressurization shall be provided in accordance with the hazardous area classification philosophy
adopted for the area.

5.4.5.3 Detailed requirements

Turbines located in a non-hazardous area shall have a negative hood pressure while turbines located in
a hazardous area shall have a positive hood pressure.

The gas-turbine vendor shall specify and provide details of the required airflows, pressures, heat loads,
temperature limits and any special requirements to facilitate the design of the acoustic-enclosure
ventilation system. Turbines for power-generation applications shall have induced-draught systems
and, for compressor and pump drive applications, forced-draught systems.
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the turbine from hot to cold surface,

b)

equipment specification installed in the enclosure,

c)

the event of a fuel leak,

d) maintai

n the enclosure positive or negative pressure, as required, and

ensure good air distribution within the enclosure to prevent local overheating with airflow across

control the temperature in the enclosure, with a maximum based on instrument/electrical
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5.4.6 Emq

air supply from a non-hazardous area, either internally or externally.

ion system shall provide adequate air changes to meet these requirements. Thelfema
urbine hood shall be considered in a run-down situation.

5 and equipment within the enclosure shall be able to withstand the increase in tempery
ur on loss of the cooling fans, provided that the turbine has been shut down and the
een shut off. Either electrical wiring, junction boxes, instrumentatioh, etc. shall be cer
I temperatures under these conditions or provision shall be madé.for cool-down ventilg
s provided, it shall be configured such that the cause for loss/of the normal cooling fan
ntilation-air inlets, is unlikely to preclude the use of the cool-down system.

ergency plant ventilation

5.4.6.1 Objective

The objecti

emergency finder the conditions that can be present:

5.4.6.2 Fu

HVAC syste
function un

5.4.6.3 Dq

Where fire
platform op
air to the c(
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If extract oy

nctional requirements

s serving emergency plants shall be designed to ensure the equipment continu
ler the conditions prevailing-when it is called upon to work.

rtailed requirements

umps and/or entepgency generators are enclosed in fire-rated compartments during no

mpartmerit-at a minimum rate to meet the requirements specified in the environm
gn (see5.2.3), and shall maintain the minimum positive pressure as required by the
h code, Extract ventilation may be via louvered pressure-relief outlets to atmosphere.

tlets are extended by ductwork such that the resultant back-pressure exceeds the int

e is to provide sufficient ventilation to\equipment that is required to operate in

ning

iture
fuel
ified
tion.
5, €.8.

an

pS to

rmal

eration, i.e. adiesel system not running, the HVAC “normally running” systems shall supply

ental
area

brnal

design pressure for the space, powered extract shall be provided.

Rates of ventilation shall account for residual heat dissipation immediately following engine shutdown.

When engines are in operation, engine cooling air, if required, and combustion air may be provided by
a system that forms part of the engine package and is separate from the normal HVAC system. In this
event, the fire/gas damper logic shall be fully integrated with that of the room system.

These 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
include, with the package supply, engine cooling-air inlets with fire/gas dampers interlocked with the
engine operation.
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While the engines are not running, normal fire damper logic applies, i.e. either close on manual or F&G
shutdown signal or normally closed. However, in the case of a fire when the engine is running, any fire
damper connected to any part of the package shall shut only when the last-resort device is activated
and the machine shall run to destruction.

5.4.7 Battery and charger rooms

5.4.7.1 Objective

The objective is to provide sufficient ventilation to satisfy requirements.

5.4.7.2 Functional requirements

The HVAC system serving battery and charger rooms shall be sized for the remoyal lef all poxious and
flammable products and any heat generated.

5.4.7.3 Detailed requirements

The attery system shall be analysed to evaluate the extent of noxious ar-flammable producfs produced,
basefl 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. Wherecontamination of the atmosphere is
negligible and does not threaten personnel or the integrity of fhe installation, a generaljlocal HVAC
systdm 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 unalcceptable, a
dedi¢ated fan-powered extract system shall be installed, with extracts from the room at|a high level
over [the battery racks.

Supplly 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-hazarddus areas, in
accordance with the design parameters.

The ¢xtract system may also serve the' room containing the charger unit, if this is local tg the battery
roony, 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.

Reqyirements for véntilation of battery rooms shall comply with either EN 50272-2 or API RP 505.
5.4.8 Laborafories

5.4.8.1 Objective

The objective is to provide sufficient ventilation to satisfy requirements.

5.4.8.2 Functional requirements

Laboratories shall be provided with (a) dedicated fan-powered extraction system(s) to prevent
personnel exposure to exhaust fumes.

5.4.8.3 Detailed requirements

Fume cupboards shall exhaust directly to atmosphere, with discharge terminals located to avoid
personnel contact with exhaust fumes. Recirculation-type fume cupboards shall not be used, in order
to prevent accidental discharge of noxious fumes into areas that are likely to be occupied.
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Conditioned air shall be supplied to the room as necessary to balance exhausted air and to pressurize
the room. Consideration shall also be given to running the fume-cupboard fan continuously.

5.4.9 Purge air systems

5.4.9.1 Objective

The objective is to provide sufficient ventilation to satisfy requirements.

5.4.9.2 Functional requirements

HVAC servi
works and 1

5.4.9.3 Dgq
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fes for air supplies to components and plant requiring continual purging, such as’d
otary-table motors, shall at all times have outside air drawn from a non-hazardous, soy

ptailed requirements

s shall be provided in line with the sparing philosophy. Duplicate fans.shall be proy
htic changeover. Fan controls shall be integrated into the control system of the equip
nto the overall safety system of the installation.

Ipply to equipment required to run in an emergency shall be connected to an emerg
y. When small air quantities are required, e.g. for motors, the'instrument air system s}
bd as a potential source of purge air.

ms protected by gaseous extinguishing agents

5.4.10.1 Objective

The objectiy

5.4.10.2 Fu

e is to provide sufficient ventilation to_satisfy requirements.

nctional requirements
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1ould

Where roomns are provided with gaseeus extinguishing systems, ventilation supply and exhaust

dampers sh

5.4.10.3 Dq
Rates of leak

Depending
automatic rf

If the room

11 be interlocked with the-E&G control to shut prior to gas release.

ptailed requirements
age through dampers and doors shall be assessed when sizing the fire-extinguishing sy

pn the chaoice of extinguishing agent, manual release may be chosen in preferen
please todeduce personnel exposure to hazardous agents.

s ventilated as part of an integrated system, continued fan operation shall be evaluate

stem.

re to

5.4.11 Eng

Ime-room ventilation

5.4.11.1 Objective

The objective is to provide sufficient ventilation to satisfy requirements.

5.4.11.2 Functional requirements

Design requ

40

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

5.4.12.1 Objective

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

5.4.12.2 Functional requirements

The penetrations of watertight barriers shall be provided with hydraulic operated valves unless the
penetrations are made watertight by a passive protection.

5.4.12.3 Detailed requirements

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

The |[duct between the watertight valve and the barrier shall have the same level of watertight
consfruction.

Valve¢ operation and monitoring shall be done both locally (close to the valve) and in a permanently
manfed area.

A papsive protection, where the use of hydraulic operatedvalves is avoided, shall also be|considered.
Indiyidual ducts (pipes) from above the water-damage line)and with the same watertight qonstruction
level|as the compartments may be used for ventilation.

The ¢riteria and requirements of the classification society (IACS) shall be complied with.
5.4.13 Air locks

5.4.13.1 Objective

The pbjective is to provide a bargier between safe area and hazardous area to prevent sthoke and/or
gas ipgress.

5.4.13.2 Functional requirements

Air lpcks shall be ventilated safe by pressurization and monitored to a positive pressuife of +50 Pa
compared to outside hazardous area.

5.4.13.3 Detailed requirements

The following requirements and recommendations for air locks should be considered in the design.

— Air locks should be of gas tight construction and fitted with gas tight self-closing doors. In the case
of interlock between air lock doors, precautions shall be taken to avoid trapping between doors
during an emergency.

— Air locks shall be mechanically ventilated at a positive pressure of +50 Pa against the adjacent
hazardous areas or outside atmosphere, taking into account the worst ambient environment
resulting from a possible incident. Air locks shall be equipped with gas detectors.

— Air locks shall be classified as per EI 15 requirements.

5.4.14 Stairs and escape routes

According to the result of the safety assessment study, stairs and escape routes shall be pressurised
at a higher level than surrounding areas to prevent smoke ingress and to permit personnel to escape
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during a possible fire event. If the main AHUs are not capable of pressurization during an evacuation
event, an alternative emergency pressurization fan system, fed from emergency or UPS power, shall be
considered. NFPA 92[34] can be used for further guidance.

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 prnvidpd inAnnex R

5.7 Operation and maintenance

Recommendations for operation and maintenance are provided in Annex C.
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Annex A
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Equipment and bulk selection

General

annex provides technical requirements for the selection of components intended to.bé
VAC system, and detailed guidance to support the completion of the datasheetsin.Ann

Louvers and hoods

|l Function

es to and discharges from all mechanical HVAC systems and/er naturally ventilated
her protection is required. They shall be protected from ingfess of adverse weather an

necks, etc. on the discharges.

A

Functional requirements

performance requirements of louvers are influenced by the provision or not of
ture-separation and filtration equipment.:Réquirements for these are included in A
degree of moisture and dust removal isxequired, consideration shall be given to the i
1stream moisture-separator and/or filter, rather than relying on a louver alone.

Fe a louver is installed without @ downstream moisture-separator and/or filter, the
be in line with that given in A:3."This shall be based on the level of corrosion protect
aterials and equipment contained in the area being served by the HVAC system, as we
ownstream HVAC systenidiuict-mounted components.

ideration shall be giten’ to the pressure drop when fitting louvers over pressure-rel
natively, cowls or'swan necks on inlets and outlets to reduce exacerbation, through w
nd other contanjyinant penetration of equipment components and bearings may be fitt]

ers for meghanical ventilation systems should have a low air resistance with hig
kout capability. It is suggested that the pressure drop should not exceed 100 Pa.

ns shall be provided and protected, if required, against freezing.

provided in
bx D.

hreas where
d/or animal
vers, hoods,

lownstream
.3. Where a
hclusion of a
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nd effect, of
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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.

Ther

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

Where acoustic louvers are provided, a datasheet shall specify the acoustic performance.

See the datasheetin 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 Functional requirements

The compog
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constituent

Arrangemer

Typical moi

diameter an

air velocity
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ition of the intake air shall be assessed for moisture content and solid particulates;
versely affect the longevity of downstream components and the quality of ingested
parator removes mist and water droplets, while a form of filter removes solid-particy
the air stream.

e removal and filtration functions may be undertaken within a single component splif
parts, which may include a moisture eliminator, a bag or panel coaléscer and filter seg
its vary depending on specialist manufacturer.

sture-separation efficiency for a louver is 96 %, measured for droplet sizes from 30 |
d larger at a system air velocity of 2 m/s to 2,5 m/s and at @loading of 72 1/(m2-h) (sy]
s based on gross louver area).

foalescer/filter assembly shall reduce the salt-in-air ‘content at the output to 0,01 x 10
t the National Gas Turbine Establishment (NGTE)Standard 30 kn aerosol. The perforni
Intained under all operating conditions.

stry standards may be used for the “solid particulate (dust) removal performance” of f
nents, such as EN 779[18],

n and performance requirements:¢f’a moisture separator depend on the level of corr
equired for materials and equipment contained in the area being served by the }
bell as that for the downstream HVAC system duct-mounted components.

fon and performance requirements of a filter depend on the particulate air filtr
s of the area being seryved by the HVAC system.

irements for particular air intake filtration are listed in Table A.1.
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Table A.1 — Performance requirements

c;lzzzl;:fy Area/room Components (performance)
LQ, CCR and areas containing sen- |Louver/coalescer/filter assembly (salt content to
sitive electrical/control equipment|0,01 x 10-6) plus
I Filter (F7 to EN 779[18]a)
Filter duct-mounted or located in AHU
See also the note
Workshops and stores, equipment [Louver (96 %) plus
1 oo i room STOTEENE eer (o1 o 779000
Filter duct-mounted or located in AHU
Generator rooms, fire pump Louver (96 %)
= rooms, process areas Filter not required
NOTE In the case of corrosive or polluted atmosphere and/or special sensitive electronic equipment, nmjore stringent
filtrafion, such as chemical filtration system, may be required.
a KN 779 will be replaced by 1SO 16890181 but remains valid until it is withdraw.

Filte
gene

s or pre-filters should also be provided to reduce the intakeof grit, dust and soot fron
Fator exhausts during hook-up and commissioning or comstruction work.

h temporary

I not exceed

n/s.

»f coalescing
and operate
etc.

bure drop across moisture separators and filters shouldbe kept to a minimum and sha
Pa when clean or 400 Pa when dirty. Face velocity should not be expected to exceed 5 1

Pres
2001

Mois|
any 1
effici

ture separators should, in addition to the stated,performance requirement, be capable
e-entrained water droplets that are “carriéd over” from upstream louvers or filters
ently without any excessive increase in pressure drop when subjected to sea fog, mist

he-protection filters represent a special consideration and shall meet engine mapufacturers’

rements.

Engi
requ

All 1 a suitable

stan

hoisture-separator and filtex_materials shall be non-toxic and non-combustible t
lard.

Duri

quary
outld

hg occurrence of seafog and wind-driven spray, moisture separators and filters colled
tities of water. Arrangéments shall be made for the whole assembly to be self-draining
ts for connectiof-to a platform drainage system and protected, if required, against f

t significant
with tapped
reezing. The

drainage trap shall'\be sized so that no back-siphoning occurs when the differential pressuie across the

filte] is at its maximum design pressure.

See the datashéet in D.2.

A4

Heating coils
(=]

A.4.1 Function

Ambient temperature conditions and desired space temperatures determine the requirement or not for
air heating. Where air heating is required, it should generally be provided from duct-mounted heaters.
These may be located at HVAC system inlets for frost protection, in upstream ductwork or within AHUs
for preheating or heating and within supply-distribution ductwork for reheating local to areas being
served. In open areas or where no distribution ductwork is provided, heating may be provided by local
fan-assisted unit heaters.
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ctional requirements

A.4.2.1 General

Heaters may be of the electric or fluid type, depending on availability of utility services. Electric supply
may be three-phase for large units and single-phase for low-power units. The fluid supply for the fluid
type may be the platform-heating medium, steam or a water/glycol mixture.

In hazardous areas, electric heaters may be installed, but a more cost-effective and safe solution can be

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

All heaters [shatt—be capabte of botiT continuous and IMtermittent operation and the design should
minimize aifflow turbulence and air-side static pressure loss.

A.4.2.2 Flhid heaters

Fluid heater casings should be made from corrosion-resistant materials. Headerstand return hends
should be ernclosed 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 equipmentand arranged in sections
as necessary. Intermediate support plates shall be provided, where necessary; to add rigidity to the coil.
Fluid heateys shall be provided with some form of frost protection,.such as trace heating, to pr¢vent

freezing in
Fluid heaten
Fluid heaten

See the datd

A.4.2.3 El
Electric hea

Electric he

e
cross-sectichal area of the air stream.

Electrichea
such as T3 4
shall be rest
normal ope]

Extended cg

Face velocit|

vinter conditions.
s shall not be located in rooms containing electrical switchgears.
s shall be provided with drainage and venting faeilities.

sheet in D.3.1.

ectric heaters
Ler elements shall be mounted s6.they can be withdrawn while leaving the casing in sit

rs should be arranged iriustages, each stage giving an even distribution over the

fer elements shall have.a maximum temperature rating in line with the chosen requirem
s established in JEG-60079-0. In addition, the watt output per unit area of element su
ricted to a levehwhere the surface temperature of the element cannot exceed 150 °C 4
ating airflow/ednditions.

ntact surfaces in the form of fins shall not be used on electric heater elements.

es/should normally be greater than 2,5 m/s and less than 8 m/s except when conne

u.

total

ents,
rface
nder

cting

directly to g

ther items of the plant, e.g. in an AHU. However, under no circumstances shall the spec

ified

maximum coil-surface temperature be exceeded.

Single-phase power supplies should normally be restricted to 3 kW, with three-phase supplies being
used above this value, or as stated by the datasheet. Where three-phase supplies are used, the number
of elements should be split to ensure that the out-of-balance load across each phase is a not greater than
3 % or as dictated on the datasheet.

All electric heaters shall be fitted with suitable “high air temperature” and “high element-surface
temperature” thermal cut-outs. The safety thermostats sensor shall be accessible for testing, either by
withdrawal from casing or though inspection door in ductwork downstream heater.

For safety reasons, airflow switch should be equipped together with electric heater to trip the heater
on insufficient airflow across the heater surface.
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Consideration should be given to the specification of anti-condensation heaters to protect electric
heater elements from deterioration when not in use.

Seet

he datasheetin D.3.2.

A.4.2.4 Unit heaters

Unit heaters shall be of the heavy-duty, industrial type and may use electricity or a thermos fluid as the
heating source.

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

fan i

Unit

1o
1ICL.

heater-fan motors and electrical components, including controls and safety devid

suitable for the area classification in which they are located.

Unit
defle
cons

See t

A5

A.5.
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A.5.]

A.5.2
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utilit
syste
Cool
in se
to th

heater outlets should be fitted with horizontal adjustable louver blades-to provi
ction from nearly vertical upward to nearly vertical downward. Theserblades should
fruction and provided with a blade-locking device. The blades shouldnot be interlinke

he datasheet in D.3.3.

Cooling coils and fan coil units

|l Function

ent temperature conditions and desired space temperatures determine whether or ng
guired. The cooling system shall be designed*to maintain the required internal en
itions within specified limits, when it has‘been proven that free cooling from the
ly system is unable to meet these requirements. Where air cooling is required, it shoy
ovided from air-handling unit-mounted-cooling coils. In open or essential areas, or fo
itions, or where no distribution ductwork is provided, cooling may be provided by local f

A

Functional requirements

.1 General

ng coils may be of the direct expansion (DX) refrigerant or fluid type, depending on ay
y services. DX cogling coils are refrigerant evaporators operating in conjunction with
ms. Fluid supply may be the platform-cooling medium, seawater or a chilled water/gly

ng coils shall be designed to be easily removable from ducts or equipment and should
Ctions asnecessary. Intermediate support plates shall be provided, where necessary, to
b coil.

es, shall be

le adequate
be of robust
d.

t air cooling
vironmental
outdoor-air
1d generally
- emergency
hn coil units.

railability of
efrigeration
col mixture.

be arranged
add rigidity

Cool

TIg-COil casings stoutd be Tmade fronT corTosion-resistant materiats. Headers and T

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

turn bends

Cooling coils shall be designed and selected to avoid moisture carry-over into the air stream, thus
avoiding the use of downstream eliminator blades. This generally means face velocities not exceeding
2,5m/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 heating, to
prevent freezing of the coil and drain in winter conditions, when applicable.

Cooling coils shall be provided with easily accessible drainage and venting facilities.
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A.5.2.2 DX cooling coils

DX cooling coils shall use 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 remote alarm should be located at appropriate locations in the plant room.

DX cooling coils should be constructed from de-oxidized copper tube and corrosion-resistant or
protected fins.

See the datasheet in D.4.1.

A-5.2-3 Fl Jid LUU};IIS LUi}D

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

Seawater cdoling coils should be constructed from titanium header and tubes or simiilar anti-erpsion
material to prevent erosion of tubes, particularly at bends, to prolong life. Casingsishall be made [from
corrosion-re¢sistant materials.

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

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

See the datdsheet in D.4.2.

A.5.2.4 Fap coil units

Fan coil unfts 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 refrig¢rant
compressorfand condenser package (see A.13),

See the datdsheet in D.4.3.

A.6 Humiidifiers

A.6.1 Function

Humidifiers| can be reguired to ensure minimum humidity levels and to control the air humidity in
rooms served by HVAQ systems. In the majority of cases, the equipment is located within an equipment
plant room jn a protected environment and is provided to serve normally manned areas such as the LQ
and CCR. Wherenecessary, however, the equipment shall be suitable for operation in hazardous arjeas.

A.6.2 Functional requirements

To avoid bacteriological contamination from standing water, humidifiers shall be of the steam type
designed to inject steam into the ducted airstream.

Humidifiers shall generate fresh, odourless and sterile steam from the platform’s water system,
whether using unsoftened, softened or demineralized water. Steam should normally be introduced to
ductwork by a single injection point or by a dispersion panel fitted with calibrated orifices to ensure
even steam distribution and rapid absorption. Dispersion panel devices are generally preferred, since
they provide shorter absorption distances, enabling more compact installations, with less risk of steam
re-condensing on downstream obstructions.

It shall be ensured there is no carryover or contamination in the injected steam from additives to the
platform water system.
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Each humidifier should be a complete, self-contained packaged unit, with all components mounted on
a fabricated chassis insulated and totally enclosed in steel sheet cladding. The package should include
all necessary internal safety devices and be suitable for control by the air-conditioning control system.

Fluctuations in the internal duct pressure shall not affect humidifier operation.

All internal parts handling water, steam or air should be constructed of non-corrosive materials. 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 anp]v to the humidifier An interlock shall he fitted to ensure the humidifier does not

operpte when the fan is shut down.

See the datasheetin D.5.

A.7 | Fans

A.7.1 Function

Fans|are the prime mover in an HVAC system and are required to circulate air around HVA( ducts. They
shalllmeet the following requirements.

a) The duty point shall be selected to maintain optimum efficiency for the selected fan dlesign when
¢onsidering

1+ power consumption,

1+ sound level,

+ fan efficiency, and

+ steepness of the performance curve.

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

d) The fans shall be inhéréntly non-sparking.
A.7.2 Functionalrequirements

A.7.3 Fans

Centtifugal-fan (including chamber-fan) impellers should preferably be backward-curved single-skin
or, ekcéptionally, aerofoil section. In addition, in some applications such as contaminated exhaust
systams; impelle hould he of ¢ ” i iven on the
datasheet.

Mixed-flow fan impellers should be of the type where the impeller blade extends over the curved part
of the flow path, causing the air to enter axially turning outwards.
Axial fans should have adjustable-pitch impellers, unless other capacity-adjusting devices are provided.

In certain areas where build-up of contamination can prove a problem, such as the drilling package,
fans with the motor outside the airstream are preferred.

Fan selections should not be made at excessive velocities towards the upper limit of the unit's operating
range, as this creates excessive noise and creates undesirable loads on bearing drive units and
impellers. If there is no alternative but to operate in this range, the system resistance should be reduced
by improved design.
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Where a duty is required other than the selected duty point, inlet guide vanes may be used to impart a
controlled amount of swirl entering the impeller to alter the pressure/volume characteristic and reduce
the power at partial load operation. Alternatively, a variable speed drive (VSD) can be used.

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

Fan inlets and outlets should be kept free of obstruction, with the nearest component (fire damper, non-
return damper, gas detector, duct bends, etc.) located as far as possible from the fan case. System effect
shall be evaluated before the selection of fan, see the method in AMCA 201[11],

Fans for duct mounting shall he prnvidpd with flexible connections and anti-vibration mountings

Vibration mjonitors may be fitted to all fan units to detect out-of-balance loads due to huild-yip of
contaminan|[s or damage to the impellers.

A thermocoyiple 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 ptandards, such as ISO 21940-11[9] and ISO 14694. Fans with dtiver’power equal to of less
than 37 kW| (BV-3) shall meet balance quality grade G 6.3, while fans withydriver power higher|than
37 kW (BV-4) shall meet balance quality grade G 2.5.

The maximym vibration limits for the assembled fan shall not exceedthe peak and RMS values givien in
ISO 14694:2003, 8.3.

All rotating| parts of the fan and motor shall be protectedywith suitable guards in accordance [with
ISO 12499.

All fans being used in hazardous areas shall be constkuicted from anti-sparking material and shall be
provided with antistatic belts.

For belt-driyen fans, the drive belts shall be selec¢ted for appropriate duty, e.g. continuous or intermittent.

See the datdsheet in D.6.

A.7.3.1 Fan motors

There are a variety of drive mechanisms that can be used to power the fans. Most units are electrically
powered, although pneumatic-and hydraulic drives may be used for special applications.

Electrical njotors shall €éomply with a recognized standard for low-voltage induction motors and be
sized such that the desigh loading of the motor will not exceed 90 % of the motor's nameplate rpting
at 1,0 servide factersSynchronous motors (permanent magnet) can be considered for small fans ywhen
space is limjted.

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

Where pneumatic and hydraulic motors are used, systems should be fitted with filter/regulator/
lubricator units.

A.8 Sound attenuation

A.8.1 Function

Sound attenuators and sound attenuation material should be selected to reduce duct-borne noise
created by ventilation fans, dampers or other noise sources in the ventilation system.
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A.8.2 Functional requirements

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

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

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.

enuated sound powe he silence
Pptimize the total pressure loss over the attenuator. Aerodynamically shaped inlets
are recommended. Avoid installation of attenuators in turbulent areas, shortly after be

¢ritical areas.

Noise transmitted through duct walls (duct break-out or break-in) should/be considere
¢n rectangular light-gauge ducts. High noise levels can be critical if the‘duct system
requiring low sound levels. Similarly, duct break-in should also be censidered.

f)

[n attenuators, the material shall have adequate strength and cohesion to resist erosion

Flow noise created by the attenuator should be at least 10 dB lower in all frequency bands than the

and outlets
nds or other

d, especially
bnters areas

hnd sagging.

hen fibre absorption material is used, the outer layer facing the air stream shall be protected by

an open structured cloth (woven, polyester or similar) in addition to a perforated plate
grade 30 % to 40 % is recommended) to prevent fibre migration. The absorption mats
flire-retardant, non carcinogenic and rot-, damp- and.vermin-proof. Special care should
the selection of absorption material to avoid problems generated by high moisture ca
dir and excessive airborne dirt.
g) Attenuators shall be tested in accordance with ISO 7235.

See the datasheet in 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 b3

[perforation
rial shall be
be taken in
ntent in the

rriers when

peneftrated by HVAC dugts. Fire damper installations shall have a fire rating at least equal t¢ the barrier

they|penetrate.

A.9.2 Functional requirements

A.9.2.1 . General

Any pene
high cost penalties and should, therefore, be proposed only if unavoidable. The only except

iIrriers incur
ion is where

ducts pass through an area without serving that area (no breaks in the duct) and are fully rated to at

least match the highest-rated barrier bounding that area.

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

Fire dampers shall be documented type-approved and tested according to IMO FTP Code or other

recognized standard.

All fire dampers shall fail to the closed position, except special cases such as emergency generator
room enclosures or other safety critical enclosures where safest condition in the case of failure to the

shutdown system is open position.
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A.9.2.2 Components and indicators

Each fire damper shall be fitted with components and indicators, preferably housed in a protective

casing, as fo

a)

llows, to provide operation and status indication.

The fire damper shall be fitted with proximity or limit switches to indicate status closed and open

positions. These switches shall not change over until the blades are within 5 % of the desired
position.

b)

Alocal blade-position indicator shall be provided to indicate damper open and closed positions.

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

the danjper open on supply of air or electric power and close the fire damper on loss of the 3
Alternatively, spring-close, manual-open dampers may be considered. Spring selection shallerx
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. It shal

allow f
actuato

d) In addit
If actua

power i

A thermal d
of an unaccg
that the trig

A.9.2.3 Pe

Fire dampe
control meq(
ensuring fre

Fire dampe
compressed|
pressure, ug

Fire dampe
turbulent di

Fire damper
platform sa
closure, par

The blade o
enclosure t}

r the possibility to adjust the spring for increased bearing friction in ardtous locations
I shall be sized 40 % above the damper-closing torque.

ion, a local, manually-opening device may be required by some authorities or design c
For is disconnected from the blade linkage, there shall be an autgmatic re-connection y
5 restored.

bvice assembly designed to activate the damper actuator‘and close the damper in the ¢

ger can easily be replaced from outside the dampercasing.

rformance

's should be designed to minimize turbulence and static pressure losses. The dan
hanism should operate uniformly and-smoothly from the open to the closed posit
edom from erratic movement.

's shall be capable of opening and closing in any attitude or orientation over thg
Fair pressure range and the-HVAC system air-pressure range, up to maximum differg
ing 100 % fan pressure,

rs shall be designed to ensure closure under slow compressed-air bleed-off and
ict airflow.

s shall be designed to close within 2 s of receiving the actuating signal, or as determin
fety philosgphy. Air-pressure quick-exhaust valves are considered to improve the spe
ficularly‘of grouped dampers.

peration linkages and control devices shall be located out of the airstream in an int
)dtcan easily be removed to allow maintenance. The design shall prevent over-trave

ame.
sure

also
. The

bdes.
when

rvent

eptable temperature rise in the duct shall be provided:"The assembly shall be so designed

hper-
ions,

e full
ntial

with

bd by
ed of

poral
| and

resultant blade distortion in both open and closed positions.

The failure temperature of the thermal device shall be as specified on the datasheet.

See the datasheet in D.8.

A.10 General dampers

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
document, mechanical dampers are those dampers operated or controlled by an electric, pneumatic
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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:

A.1(¢

A.10

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

All dampers shall be constructed to withstand, and be able to close against, the expecte
pres

The gctuator shall be sized 40 % above damper clesing torque.

A.10

Volume-control or balancing dampers.should be of the opposed-blade type, capable of bei
adjug
dimgnsion up to and including 250- mm). The damper should be designed to operate ir
systeéms with velocities up to 25.m/s.

A.10

Pres
or c(
pres

Pres
modfilate to preset differential pressures, as determined by the control system.

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 com

pressure-relief (self-acting) and pressure-control (mechanical) dampers, to control
pressurized areas;

missioning;

pressure in

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/
arrangements;

modulatingdampers (mechanical), to control quantities of supplyandrecirculateddiring
HVAC systems.

.2 Functional requirements

2.1 General

sure created by its closure. Pressures in the order.@f2 500 Pa can be generated adjacer]

2.2 Volume-control or balancing danmpers

ted and locked in any position._Single-blade dampers may be used for small ductsg

2.3 Pressure-relief and pressure-control dampers

sure-relief damplers should have parallel-action blades controlled automatically by a te
unterbalance,'mass, set to restrict the blade opening until a preset pressure is ex
sure-relief setpoint shall be site-adjustable.

bure-conti'ol dampers should generally be pneumatically operated with a pilot p

standby fan

ecirculation

ble, with the

1 total head
1t to the fan.

ng manually
(any single
ventilation

nsion spring
reeded. The

ositioner to

A.10.2.4 Shut-off/gas dampers

Shut-off/gas dampers may have parallel or opposed-action blades. Blade operating linkages shall be
located out of the airstream in an integral enclosure that can easily be removed to allow maintenance.
Linkage stops shall be provided to prevent over-travel in both open and closed positions. Blades shall
operate within the overall casing length.

Shut-off dampers may be manually or mechanically operated.

Mechanical shut-off/gas dampers shall be complete with an actuator capable of overcoming the
maximum torque imposed by the damper. The damper shall be provided with a proximity or limit
switch to indicate the closed position.
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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 the datasheet in D.9.1 for mechanical dampers and in D.9.2 for manual dampers.

A.11Gril

A.11.1 Fu

Grilles and
spaces being

A.11.2 Functional requirements

Whichever (
Material sel
withstand 1
protection fj

heavy d

construction should be heavy-gauge stainless steel or protected mild steel;

light du
of light-

All grilles a
intended forx

When a pri
diffusers or

Air displace
location of §
or contamin

In areas wh
cabins, air s

Where the j
damper req

_
ction

liffusers are required to effectively distribute supply air to, and capture extract air {
r served by HVAC systems.

omponent is required, it shall be suitable for installation in any-plane at any terminal
bction is influenced by aesthetics, the severity of the enviranment and the requiremgd
hechanical impact. Two different categories usually defife material selection and su
br each type of terminal device:

uty: exposed areas subject to mechanical strain and corrosive atmosphere; materig

Ly: LQ areas, control rooms; materials of construction for non-exposed applications m
duty commercial construction.

hd diffusers may be provided with integral, opposed-blade balancing dampers. Thes
final adjustment of terminal air yeltmes and not for general system-distribution balan

mary system is adequate toachieve satisfactory air distribution, either adjustable-g
two-way deflection blade grilles may be used.

ment units should be. considered in high-heat areas or if contaminants are possible
upply and extract points should be carefully considered to ensure efficient removal of
ant.

1pply using displacement units shall be considered.

urpose.of the grille is only to prevent rubbish accumulating in the duct and the balaj
irés protection from unauthorized adjustment, a simple framed, flanged metal-mesh

rom,

unit.
nt to
rface

s of
hy be
e are
cing.

irum

The
heat

ere early snigké detection is an important issue, such as switchgear rooms, CCR and LQ

ncing
brille

is adequate.

High-velocity jet nozzles (either single or multiple concentric rings) should be used in process modules
where supply-duct distribution is limited and long throws for spot cooling are required, rather than
high local entrainment for global area cooling.

Fixed-blade rectangular ceiling diffusers, producing either four-, three-, two- or one-way throw may
be used in locations where light duty units are not sufficiently robust, e.g. mud laboratories and stores.

Where the purpose of the grille is only to dump air into an area where the distribution is via secondary
ventilation, then a simple framed metal-mesh grille is adequate.

Where only a simple distribution pattern is required but there is the possibility of mechanical damage,
for example in a process area storeroom, a one-way fixed blade unit may be used.
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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.

Int
alterhative to grilles.

Where simple distribution is acceptable, for example in a storeroom in the LQ modtile; on
deflgction grilles may be used.

In arfeas in the LQ, such as a changing room or tea room, where diffusers,are unsuitablg
deflgction grille can be used.

In agplications where air transfer is required into a toilet area/cubical-to maintain a spe
pattern, transfer grilles may be used. Their application (normally indgors) requires that the
and
consfruction may consist of two frames into which one chevrenblade insert is attached.

See the datasheet in D.10.

A.12 Air handling units

A.12.1 Function

Instdllations provided with an LQ and/or-integrated utilities areas usually demand a high tH
supply air, which generally needs to be controlled within specific temperature and humidity
for personnel comfort. For energy conservation purposes, a certain proportion of extrac
reciriculated and mixed with supply air. These requirements are usually met most cost effe
AHU]| Alternatively, a heat-recdvery unit may provide further economies.

The jmplicit purposes of an)AHU (as opposed to duct-connected components) are

a)
b)
‘)
d)
€)
f)
g)

h)

Can be fitted into sheet material down to a thickness of 25 mm. To meet this requ

ptimization of contponent performance by the equalization of face velocity,

guaranteed pre-delivery performance testing,

rotectionvof the subcomponent items from mechanical damage, corrosion and contam

preved accessibility to all components for maintenance,

ilet and shower areas where small air volumes are involved exhaust valves may he used as an

b-way fixed-

, a two-way

cific airflow
y be opaque
rement, the

roughput of
constraints
[ air may be
rtively by an

ination,

minimal total connected-components length by optimization of design,

minimal noise break-out by use of acoustic infill panels,

minimal heat loss and external condensation by use of thermal-infill insulation to panels and frame

sections, and

reduced installation cost.
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A.12.2 Functional requirements

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 corrosi¢n while the unit is in the fabrication yard and/or during ship-out.

AHUs should preferably be of a design such that even air distribution is achieved across subgomponents
and leakage is minimized. They should incorporate all major equipment items described in preyious
clauses of tHis document required for the main air-supply plant.

Face velocitles across plant items should be uniform. For limiting velocities, refereneé shall be made to
the relevant plant item specifications.

A base framg shall be fitted to provide

a) rigid support to the sectional construction,

b) astructure that can be certified as a lifting frame,

c) supportof the unit off the platform steelworks,

d) sufficiept space below the unit to permit drain traps te\be installed, and
e) the facility for common electrical earthing connections.

In sections where there is the possibility of watet-collecting, the floor pan shall be of continuous $heet
constructiof designed to run to a trapped drainThese traps shall be of sufficient depth to prevent the
liquid seal from being either blown or sucked out during fan start-up when it is subjected to the|total
fan head prgssure.

Motors shoyld 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|
AHUs shall e constructedrand classified in accordance with EN 1886 as follows:
— casing dtrength D1

— casing gir leakage L2;

— filter bypassleakage F7;

— thermal transmittance T2;
— thermal bridging TB2.

There are certain 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 Louvers
Liquid carryover, always possible from louvers, requires that drainage be provided both downstream

of the louver and from its drain tray. Distance to downstream components that are sensitive to water
shall be adequate to permit drop-out of any carryover. For an average face velocity over the louver of
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2,5 m/s, this distance is on the order of 600 mm. Advice on precise data for the actual velocities shall be
obtained from the louver manufacturer.

A.12.2.3 Filters

There are no limiting values on distances between these items and other subcomponents, providing the
adjacent subcomponents cannot damage or contaminate the filter, and operating velocities are within
manufacturer's recommendations over the total filter cross-sectional area.

A.12.2.4 Heaters

High| off-coil temperatures and radiation from heaters can affect filter media. Confirmatiion shall be
obtalned from the filter supplier that the filter medium is not affected by radiated heat,

Provjision shall be made to prevent air from bypassing the heater design contact stxfdces.

A.12(2.5 Cooling coils
Cooling-coil headers and return bends should be located outside the airStréeam.

Moisfure carryover is a potential problem with these plant items. This may be prevented onjlow velocity
coils|by the installation of drip trays. However, on units where higher coil-face velocities are necessary
(aboye 2,5 m/s) or the level of condensation is excessive, downistream eliminators shall be fitted.

Drain capacity shall be designed for extreme water condensation conditions.

A.12(2.6 Humidifiers

Where humidifiers are fitted, preference should“be given to fitting the steam generator|outside the
AHUjcasing.

Steam lances shall preferably be located upstream of cooling coils to ensure that water ¢arried over
from|steam lances is taken care of byraneliminator in the cooling-coil section.

A.12(2.7 Fans
Wheh evaluating the type.of fan to be used, the following features should be considered.

— Axial- and mixed-flow fans have high inlet and outlet velocities, which can lead to uneven velocity
rofiles over connected subcomponents.

— Double-inleét~centrifugal fans, when located in a plenum chamber, have low inlet vglocities and
sually lower outlet velocities than axial and mixed-flow units.

— Chamber fans have high inlet velocities and very low outlet velocities, which gives an gven velocity
rofile over downstream subcomponents.

When duplex fans are fitted, the design of the AHU shall ensure that it is possible to remove one fan unit
for servicing while the other unit remains operational.

A.12.2.8 Mixing dampers (air recirculation systems)

An air-recirculation system dictates the requirement for three dampers operating in unison to ensure
correct air mixing. It can be convenient if the outdoor air and recirculation dampers form an integral
part of the AHU. If these dampers are used in a modulating action, then their performance should be
matched to that of the exhaust damper. All three dampers should have a sufficiently high face velocity
to ensure adequate distribution throughout the duct system. Dampers used for this purpose are
required to be of the multi-blade opposed-action type to ensure a linear control over the full range of
blade movement.
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A.12.2.9 Access consideration

The design of the AHU shall recognize the requirement for access, maintenance, observation and
withdrawal of all plant items.

Access sections shall be provided to allow inspection of each subcomponent. Wherever possible, access
sections should serve two adjacent subcomponents. Retention details for subcomponents shall be so
designed that there is adequate provision for their removal from the AHU.

An AHU having an opening height between the inner face of the floor and roof post of 1 500 mm or more

access. Undd
providing tH

e reach length to any item within the unit requiring servicing does not exceed 400.mmn.

A.12.2.10 Controls and instrumentation

form
idual

Consideratipn should be given to the provision of local controls and integration\with the plat]
control and|monitoring system. It is necessary that this be communicated to_the supplier; indiv
datasheets for the key components provided in Annex D may be used.

See the datdsheetin D.11.

A.13 Refrigeration packages

A.13.1 Funiction

ates.
trols

There canb
Refrigeratio
are preferrg

e a requirement to handle a cooling load on aftinstallation, particularly in tropical clin
n packages, comprising compressors, motors, condensing equipment, piping and con
d over individual items, for reasons similar to those given for AHUs.

A.13.2 Functional requirements

A.13.2.1 Gdneral

The refrige
integral aut
compressor
only if an alj

ration system shall be‘\stitable for continuous, full-load operations and complete
bmatic capacity control to maintain the desired unit capacity at all times, from mini
capacity to 100 %.duty. Hot-gas bypass and injection to the DX cooling coil shall be
solute requirement exists to achieve a lower capacity than possible through the use ¢

with
mum
used
f the

compressor|capacity conttol facilities or split of the units.

A closed-lodg
refrigerant.

p water system should be considered for final heat rejection to reduce the quantity of

Refrigerant$ with zero or low ozone depletion potential (ODP) and low GWP shall be used.

The refrigeration system shall be capable of both continuous and intermittent duties with long idle
periods. For both applications, facilities should be provided to ensure that maintenance demands are
kept to a minimum.

Each refrigeration package should be mounted on an individual support base frame, complete with
anti-vibration mountings and compressor acoustic enclosures as necessary. Manufacturers' standard-
range equipment should be used wherever possible.

A.13.2.2 Refrigeration compressors

Compressors may be open, semi-hermetic or hermetic, providing the electrical equipment complies
with the classification of the area in which it is located. Reciprocating, scroll and screw compressors
may be used.
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When selecting hermetic and semi-hermetic compressors, it should be remembered that a burn-out
motor failure can lead to contamination of the refrigerant.

Where a standby compressor is installed, it shall be arranged to start automatically following the
failure of the duty compressor. The switch-over between duty and standby compressors should be on a
regular basis.

Compressors connected in parallel shall be equipped with oil-equalizer and crankcase pressure-
equalizer lines, to maintain lubrication under all operating conditions.

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

The fompressors shall be built and tested to recognized standards, such as EN 12900[24|, EN 13771-
1[26]fand ISO 5149 (all parts) [2].

A.13;2.3 Refrigeration condensers

Condensers may be either water- or air-cooled, but under normal circumstances prefererjce 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 tequirements. Cooling water for
thes¢ units normally comes from the service seawater supply. However;'in the event that it |s necessary
to run the refrigeration during a hazardous shutdown situation,say“in a control room or fnuster area,
then|it can be desirable to take the water feed from the deluge secure supply. Alternativefﬁ}, units may
be cqoled with fresh water from the central fresh-water cooling system, if available.

Air-dooled condensers may be supplied for any duty for which a requirement is likely to exist. However,
for djities above 100 kW, the units tend to become unagc¢éptably large and, consequently, their use above
this gluty is discouraged.

A.13(2.4 Water-cooled condensers

The water-cooled condensers should be ‘@f-the shell-and-tube, plate heat exchanger or pldte and shell
heat [exchanger type with liquid sub:ceeling, and should have removable heads for cleanipng and tube
withfdrawal.

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

The design of the waterzcooled condenser shall comply with a recognized industry standprd, such as
ISO 16812I[7Z].

Fouling factors_shall be applied to the selection of the condensers. Suitable guidance|is given by
ASHRAE[S].

Watdr-cooled condensers may be mounted on a base frame common with the refrigeration cpompressors.

A 13 20 As lad A
. vand AMTTCOUTICTU LUIIUTIISTT S

The unit fans should be direct-drive. Materials shall be suitable for the duty and environmental
conditions in which they are installed. As a minimum, pre-tinned copper fins and copper tubes shall be
used. Fouling factors shall be applied to both tubes and fins. The casing should be designed to make the
unit fully weatherproof and suitable for installation in an outdoor marine environment. The liquid and
gas lines should be provided with shut-off valves and pressure-relief valves.

A.13.2.6 Evaporators

The evaporators may be of the shell-and-tube, plate heat exchanger or plate and shell heat exchanger
type for chilled water systems. For direct-expansion cooling coils, the requirements are set out in
A5.2.2.
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Where used for cold-store applications, defrosting arrangements shall be provided where the
temperature is controlled to below freezing point.

A.13.2.7 Piping

Guidance for design of refrigerant piping is provided in ISO 5149-2[2]. All thermal insulation thickness
shall be determined in accordance with the calculations in ISO 12241.

A.13.2.8 Controls

Each packa
standard ra

a)
b)
‘)
d)
e)
f)
g)
h)
i)

j)

k)
)

main is
compre
on-off's
overloa

control

capacity control system (if electric);

auto-pu
remote
suction
oil pres
high-pr
low-pre

low-oil-

condenser waterflow cut-out;

condenger water-temperature gauge,

remote

status/alarm for'each unit; common alarm fault;

timer d¢vice.to avoid rapid cycling;

ced refrigeration unit should be complete with a control panel of the manufactu

hge, wherever reasonably practicable, and should contain all or part of the following;
blator/crankcase heater isolator; combined door interlock;

Esor motor starters;

witches; automatic compressor start at minimum load;

 protection;

circuit fuses;

[mp-down control;

signal for operation;

and discharge pressure gauges;
bure gauge;

pssure cut-out;

Sssure cut-out;

pressure cut-out;

signal faciliti€s; common status run;

warning lamps;

running lamps;

reset buttons for the safety devices;

hours-run meter for each machine;

condenser fan-motor starters and head-pressure control, as appropriate.

rer's

The temperature control system may be solid-state/pneumatic, with proportional and integral action
suitable for operation of the machines in parallel.

Facilities for interconnection with the main HVAC control panel should be incorporated.
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For unmanned installations, communication link to installation control system with start/stop and

fault

Seet

alarm shall be provided.

he datasheetin D.12.

A.14 Constant-volume units

A.14.1 Function

CVUs may be fitted at the discharge end of a supply duct to ensure constant air supply volume. Heating

tha CYIT]

may

A.14

A.14

CVU{
pres
the d

Each
—

[ q

A.14

The

1a-clhadad Kl afizatra diiok o oot d ool oot oo
CTCTo O CCTIIr CrC G v U aS atrarcCr rracrv c oot T mourcC T CrrCater St
.2 Functional requirements

2.1 General

should be suitable for operation when connected to supply systems*where the o
sure can range from a minimum of 150 Pa to a maximum of 1 000 Pa.-Reference shoulg
atasheets for the precise service conditions.

unit is built up of a combination of the following components:
onstant-volume regulators or balancing damper;

ound attenuator;

iir heater and/or air cooler;

1ir diffuser.

2.2 Constant-volume regulators in(CVUs

Fegulator should be designed as a self-actuating device, the motive force being suj

by the incoming distributed air supply. It should ensure that the volume throughput is

with
The {

The
then
level

Plast]
cons

n +5 % of the design set peint for a constant entry supply temperature.
et point should be manually adjustable while the unit is in situ, without the need for s

init should preferably be selected at the midpoint of its design range. Where this is 1
the larger of the-potential unit selections should be selected to ensure that the gen
5 are as low 84S reasonably practical.

ic or rubber compounds in the form of diaphragms or bellows should not form
[ruction of this unit.

n-unit static
| be made to

plied solely
maintained

ecial tools.
ot possible,

brated noise

part of the

A.14

2-3-Air heaters inCVUs

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

A.14

.2.4 Sound attenuators in CVUs

The attenuator should comply with insertion losses, total pressure drop and flow self-generated noise
limits as stated on the datasheet and meet the requirements for duct-mounted attenuators set outin A.8.

Seet
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A.15 Dehumidifiers

A.15.1 Function

Dehumidifiers can be required to ensure maximum humidity levels and to control the air humidity in
rooms/enclosures to reduce/prevent corrosion and/or bacterial growth. In the majority of cases, the
equipment is located within a protected environment 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 hazardous areas.

A.15.2 Fu

ctional requirements

Dehumidifig
the process

Fans and h
document.

Each dehum
a fabricated|
all necessar
control and

See the data

A.16Duct

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

pater included in the unit shall comply with requirements specified elséwhere in|

idifier should be a complete, self-contained packaged unit, with all components mount

chassis and totally enclosed in stainless steel sheet cladding. The-package should in
y internal control and safety devices, and be suitable for interface with the platform
monitoring system.

sheet in D.14.

S

A.16.1 Function

Ductingisr

pquired to transport air to and from spaces being served by HVAC systems.

A.16.2 Functional requirements

The materig
stainless std

Duct syster]
EN 1507(21]

Exhaust sy§g
which they
system com
can be nece

The followir

1 of construction shall be suitable for the design life and operating environment, for W
el, coated carbon steel and composites can be suitable.

s shall be constructed to a recognized standard such as EN 1505[19], EN 150
and EN 12237(23], and may be categorized according to the duct pressure class.

tems serving mud tanks and shale shakers shall be suitable for the dirty atmosphe
are exposed{ Facilities shall be provided that permit access for frequent cleaning
ponentsequipment and the complete ducting systems. Access platforms and/or walk
sary,

from

this

bd on
Clude
main

rhich

H[20],

re to
bf all
vays

1gcategories in Table A.2 are types of commonly applied options.
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3::; Material Thickness or dimensions Operating conditions
A Stainless steel EN 10088 (all 3 mm High-strength duct (plenum
parts)[22] material No. 1.4404 or chambers)
UNS $31603 Duct exposed to weather and
saliferous atmosphere
Fire-rated duct
B Stainless steel EN 10088 (all Eurovent 2/3[28] (circular) Internal duct in corrosive
parts)ZEtmmatertat No- 440t or—Eurovent 2 /423 Hrectangutar) environmentssuth as labora-
UNS S31600 tories, battery topms, paint
stores, etc.
C Stainless steel EN 10088 (all 0,8 mm for @ 80 mm to @ 200 mm Duct exposed to yweather and
parts)[22] material No. 1.4401 or |1,0 mm for @ 250 mm to @ 315 mm |saliferous atmosihere and/or
UNS S31600 1,25 mm for @ 400 mm to ¥ 630 mm |mechanical strai
EN 10088 (all parts)[22] material | > mm for @800 mm
No. 1.4404 or UNS S31603
D Carbon steel painted or 4 mm High-strength dugt
hot-dipped galvanized Fire-rated duct
E Pre-galvanized sheet steel Eurovent 2/3[28] Eurovent2/4[29] Internal duct in cpntrolled
environments (sych as LQs)
F Stainless steel EN 10088 (all 0,8 mm for @ 80 mm'to @ 200 mm Fire-rated duct
parts)[22] material No. 1.4401 or |1,0 mm for @ 2504nm to @ 315 mm (Class C with firefrated
UNS $31600 1,25 mm for @400 mm to @ 630 mm |~ 2> « L1 e O
15 mm forg"800 mm expanding joints gaskets
EN 10088 (all parts)[22] material |~ approved by cert{fying au-
No. 1.4404 or UNS S31603 thority)
Inspection/access doors shall be 600 mm/x 600 mm if the duct size permits. If the duct is|smaller, the

door

Insp
and {

Flei;ilb
ter

300 1%
Duct]
type
main

For a

should be as large as possible.

bction/access doors in ductwork downstream electrical heaters shall be provided fo

esting of safety thermostats:

le ducting should not be’used on the installation except as a final connection in the
inal boxes and theirassociated ceiling diffusers, which shall be limited to a maximu

mm. Flexible ductihg’should not be used to correct misalignment in ducts.

ing connectiohs’to fan inlets and outlets shall terminate in a non-combustible, heavy
flanged, flexible connection able to withstand the system operating pressure range wi

tenance:

irclilar and rectangular duct flanges, reference is made to Annex E.

I inspection

L.Q between
m length of

, industrial-
th minimum

All interface flanges on equipment covered by this document shall be made in accordance with Annex E
(Tables E.1 and E.2 and Figures E.1 and E.2).
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Annex B
(normative)

Installation and commissioning

B.1 Installation

B.1.1 Join
Different md

Ducts with]
secured.

The jointing

All duct fasf
galvanized
except with|

ts
ptallic materials should be isolated to prevent galvanic corrosion.

imited access after installation should preferably be welded and/or all cofinections spe

system should be of a well recommended type with a certified pressure class.

eners (nuts, bolts, set screws, locknuts, washers) should be‘of galvanized carbon ste
Huct and stainless steel for stainless steel duct. Aluminjdm fasteners should not be
aluminium ducts. Any self-tapping screw should be. of{stainless steel. Dissimilar-

contact shoyild be avoided.

Joints in fin

In hazardoy
due to elect
with the lin
and ensurir
conductive

provided in

B.1.2 Han

The choice
imposed by
duct and anj

rially

b] for
used
netal

e-rated duct or between fire dampers and thecduct shall maintain the integrity of the
particular fire-rated division.

s areas or in other areas where there can*occur flammable gases, the chance of ign
rostatic charges in duct systems shall(he avoided. Duct surface resistance shall co
its given in IEC 60079-0. This requirement can be satisfied by only using metallic du
g metallic contact between duct-spoéols. Special earthing connections are needed w
Huct sections are isolated from ‘edrth by isolated sections or fittings. Further guidar
[EC/TS 60079-32-1[10].

igers and supports

pf methods for fixing depends on the type of structure and on the limitations tha
the structural design. The fixings shall be of a strength and durability compatible wit
 attached eguipment.

Internal hangers and,‘supports generally should comply with a recognized standard, sud

HVCA DW/1
shall be des

44[32]<External hangers and supports, and those exposed to external ambient condit
gned'to withstand wind-imposed loads in addition to static loads.

ition
mply
cting
here
ce is

It are

h the

h as
ions,

The deSign ufouyyun tsfor-vertical-duetsisdictated b_y site \.uudit;uuo, atrd opa\,ius may be Bt eatet
for horizontal ducts. Ducts should be supported from the stiffening angles or the angle flanges, but
where this is impracticable, additional supporting angles should be provided.

than

The addition of insulation to ducts generally should not affect the method of support, providing vapour
barriers are not required. Ducts with vapour barriers require the installation of insulating blocks to
prevent direct connection between 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 stresses into the duct.

Surfaces of supports that are inaccessible after erection shall receive a protective coating before

assembly.
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Duct supports shall be located such that the equipment can be removed from the system without a
major dismantling of duct.

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 2g 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 instfuctions and/or as
specified on contract drawings and/or documents.

Ducttmounted equipment shall not be used as a load-bearing support.

Fire lampers shall be installed in the same manner as tested.

B.1.4 Ductinsulation

All qupply-air systems should be insulated where thermal./conservation and anti-cpndensation
prot¢ction is required. The insulation shall be complete with vapour barriers where the ventilation air
tempgerature is likely to be below the ambient dew-pointtemperature. Extract and internal return air
systems should not be insulated.

All insulating materials shall be non-combustible or meet the requirements of IM(Q] Resolution
MSC|[61(67). All fire insulation and installationsmethods on fire-rated components shall meet the fire
rating requirements.

NOTH One way of demonstrating this jsthrough certification.

Instqllation and repair of duct insulation shall be in accordance with either recognized standards or
requjrements given in Table B.1,

It is hecessary to ensure thé protection of personnel against harmful fume generation when passive
protection systems are installed.

Whete ducts penetrate fire-rated barriers, a sleeve of least 900 mm long shall be provided. The sleeve
shalllhave the samé fire rating as the barrier.

Table B.1 — Insulation requirements

Setvice Duct location Insulation materialab.c Purpose
Heat{conservationd |Internal Mineral wool or other suitable |To reduce heat losses
material
Heat conservationd |External Cellular glass To reduce heat losses
Flexible elastomeric foam (FEF)
Cold conservationd |Internal Flexible elastomeric foam (FEF) |To maintain low temperature or pre-
Cellular glass vent condensation on ductwork

a  The thermal conductivity shall be a maximum of 0,042 W/m-K at 20 °C mean temperature.

b Alternatives shall be qualified. If alternative materials are proposed, the insulation capability should be equivalent to,
or better than, the capability for the specified material and thickness.

¢ Insulation should not have an “open” surface allowing fibres to break off and pollute the surroundings. A factory-
applied cover is usually preferred to seal the insulation.

d  For heat conservation and cold conservation, standard pre-insulated ductwork may be used.
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Table B.1 (continued)

Service Duct location Insulation materialab.c Purpose

Cold conservationd |External Cellular glass To maintain low temperature
Flexible elastomeric foam (FEF)

Fire proofing A60 |Internal Mineral wool of rock-type, To maintain fire integrity
110 kg/m3

Fire proofing A60 |External Alkali earth silica To maintain fire integrity
(AES-wool)

Fire proofing HO Internal and Alkali earth silica To maintain fire integrity

external (A F'Q-‘Arnn])

Fire proofin

Alkali earth silica
(AES-wool)

Internal and
external

b H60 To maintain fire integrity

Acoustic ins
ductwork in

Internal and Mineral wool To reduce noise

external

1lation,
ernal

a

The thery
b Alternati
or better than
¢ Insulatio
applied cover

d

For heat

hal conductivity shall be a maximum of 0,042 W/m-K at 20 °C mean temperature.

bes shall be qualified. If alternative materials are proposed, the insulation capabilityyshould be equivalg
, the capability for the specified material and thickness.

p should not have an “open” surface allowing fibres to break off and pollute the surroundings. A fad
is usually preferred to seal the insulation.

onservation and cold conservation, standard pre-insulated ductwork'may be used.

nt to,

tory-

B.1.5 Insulation jacketing

All open-cel
of at least 1

insulation materials shall have factory-applied:dlufoil covering with a minimum thic
8 um. In addition, exposed insulated ductwork shall have jacketing unless protected

(ness
by a

HVAC shaft pr suspended ceiling, or located out of acces§zone (height >2,1 m).
The vapour parrier shall have a maximum vapour ttansmission ratio of 1,75 perm.
NOTE 1 perm =1ng/s-Pal-m-2,
The barrierf shall be a fire-retardant,non-toxic, factory-applied cover, reinforced by glass-fibre-
threaded tigsue.
All thermal [nsulation thickness shall’be determined in accordance with the calculations in ISO 12R41.
All jacketing shall be provided\in’accordance with Table B.2.
Table B.2 — Jacketing requirements
Insulatiop Duct Jacketing
location Material Thickness
mm
With outer With outer
diameter <1 200 mm | diameter >1 200 mm

Thermal Internal Aluminium alloy? 0,7 0,9
insulation Stainless steelb 0,5 0,7

Polymeric 1,0 1,0

External Stainless steel 0,5 0,7

Polymeric 1,0 1,0

Fire insulation |Internal and ex- Stainless steel 0,5 0,7
ternal

a

b Stainless

Aluminium alloy jacketing should conform to AlMn1 (AA3103) or equivalent.

steel jacketing should conform to EN 10088 (all parts)[22] material No. 1.4401 UNS S31600, 2B finish.
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B.1.6 Identification

The duct should be permanently marked to identify its function, in accordance with a recognized
standard such as NS-5575(35].

The identification symbols should be placed as follows:

a) onducting in ceiling behind access points;

b) either side of major components (fans, etc.);

c) onall ducting in HVAC plant rooms;

d)
e)
£
g)
h)
B.1.]
Alld
Allp
Equi

Alld
rema

Duct]
aften

Whe

be infternally cleaned to cleaning class “High” in accordance with Table B.3.

Ther]

n ducting in shafts behind access doors and panels;

n ducting entering and leaving modules;

n ducting entering or leaving local equipment/control rooms in open modulées/areas;
oth sides of firewalls where the duct penetrates;

n each leg of a branch duct where the destination is not immediately obvious.

/ Cleaning and protection

icts, fittings and equipment should be cleaned before erection.

bment should be adequately protected against. damage during construction.

ict elements should be supplied with dust-blinds immediately after fabrication. Dust b
in in place until the duct elements are-actually required for installation.

ing terminated for later hook-up-shéuld be equipped with a blind on the open end 1§
installation.

h the duct system is finallyinstalled and ready for mechanical completion, the entire syj

e shall be easy access-for internal inspection and cleaning of ducts.

Table B.3 — Cleaning standards for ductwork

Fotective covers on equipment should be left in plage as long as possible during erection.

linds should

mmediately

stem should

Cleaning class Guidance Typical frequency Application
Fire fisk Clean to remove grease and lint deposits |Quarterly Kitchen and launglry extracts
to <1 g/m2 (no visible surface dust).
Highl Inspect and if dust concentration is >1 g/ | Yearly Supply and recirdulation
m< (visible surface dust) then clean ducts in continuously
to <0,1 g/m2. manned areas
Low Inspect and if dust concentration, etc. Every five years All other ductwork
is >6 g/m2 then clean to <0,1 g/m2.

Materials containing synthetic mineral fibres that are used in the living quarters or in permanently
manned areas shall be fully sealed.

Stainless steel duct should be kept externally covered during construction work to avoid contamination
from other sources.
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B.1.8 Leakage testing

A minimum of 10 % of the ducting and equipment shall be tested after installation. If the sample does
not pass the test, the ducting and equipment for test shall be extended to demonstrate the system
integrity.

For high-pressure 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[31] or
Eurovent 2/2[27].

B.2 Commmissioning

The HVAC system shall be commissioned in accordance with project requirements to demonstrate the
system perfprmance characteristics as prepared under 5.2.10.

Commissior]ing procedures should include the following aspects:

— system palancing to a recognized standard, such as the CIBSE Commissioning/Codel16];
— measurpments of design airflows and air temperatures;

— differertial pressures;

— sound-gressure levels of spaces.

All measur¢ments and settings shall be conducted using calibrated instruments and the results
documented.

All holes pynched in the duct for the insertion of tesginstruments should be provided with dasily
identified, reusable covers; the holes should not be provided in flexible connections.

Covers for hples 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( systems are designed to provide a safe working environment within the vario
hazafrdous and non-hazardous areas of an installation. In the absence of national orylocal
the fpllowing applies.

All dpors leading to enclosed areas should be fitted with signs warning that the module is
unddr-pressurized and that the doors should be kept closed except for accessor egress. If it
to open module doors for periods longer than that required for normal access or egress, e.g
of equipment, those doors should be manned for the duration of the work.

To epsure that the design objectives of the various HVAC systems are continuously ac

nece

undedrtake maintenance on HVAC systems, appropriate temporary controls and/or equip
be puit in place to mitigate any shortfall in protection caused-by the failure or maintenance

An operation and maintenance manual prepared for, the’HVAC systems should contain the
a minimum:

a)
b)

)

d)
e)
f)
g)
h)

j)

gummary of the control philosophy and intérface with F&G and/or ESD systems;
yhich areas require the maintenance of‘a positive pressure relative to the hazardous n

yhich areas require the mainteraiice of a negative pressure relative to the surroundi
gas turbine hoods);

method and frequency of differential pressure monitoring;

3ir change rate for allareas, irrespective of pressurization requirements;
gchematic drawifgof each system and its components;

ttemperature (@nd humidity, if appropriate) maintained in all areas;

dctions.and compensating measures to be taken when failure occurs during normal
any HVAC system;

us enclosed
regulations,

ressurized/
| necessary
the moving

hieved, it is

5sary to monitor and carry out routine operational checks, If failure occurs, or if it is pecessary to

ment should
activity.

following as

hodules;

ng area (e.g.

bperation of

routine maintenance activities;

source of information to be consulted for the specification of spare parts and a listing
spares carried.

C.2 Loss orreduction of ventilation

of the stock

After a shutdown of the installation, plant or process, all critical HVAC systems should be brought into
operation prior to the introduction of hydrocarbons and the start-up of any hydrocarbon process.
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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.

— Any defective gas-detectors, although acceptable for normal operating conditions, should 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 checkshould be carried out on all cp;ﬂing arrangements for reciprocating and ratating 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
environmerft of the areas be continuously monitored for the build-up of toxic or flammablegas by yse of
the installatiion's fixed detection system and by sentries using portable meters.

When undertaking maintenance work on HVAC systems while the installation jis, still operational, the
following crijiteria should be met, when relevant.

a) Ventilatiion, although reduced in capacity, should remain sufficient to avoid excessive heat build-up
and/or build-up of flammable or toxic gases.

b) Ventilation should maintain non-hazardous areas at a positive differential pressure in relatipn to
hazardqus areas.

c) Restricfions on time limits for the duration of reduced ventilation, as stipulated in the contingency
arrangements facility system, should be adhered to.

d) Before fommencement of work on the HVAC system, a stabilization period (approximately| 4 h)
should be allowed following ventilation reductioh and the affected area(s) monitored for the Quild-
up of hefat and/or toxic or flammable gases.

e) Ifthe woprk on the HVAC system, includingjisolations and de-isolations, is estimated to be comp]eted
in 4 h ot less, then that work may commence without the preceding stabilization period.

f) If significant changes occur within the module with respect to heat and/or gas levels, the work
supervisor and installation manager should be informed and the situation reviewed.

g) During|the HVAC work,\the affected module/work area should be continuously monitored
by fire |watchers proyided with portable gas monitors/alarms. These personnel should lpe in
commuhication withthe CCR.

h) HVAC iplet ventilation ducts, doorways and any non-hazardous locations where the external
module|fabrie,is not leak-tight and that are adjacent to hazardous areas should be monitored for
gas ingtess.

Any temporary ventilation system should be installed to a standard similar to that which it is replacing
and should interface with the platform safety systems as required.

Where areas are fed by common inlet/outlet ventilation ducts, for either hazardous or non-hazardous
areas, consideration should be given during the job planning stage to the likely impact upon the affected
area if the ventilation system partially or totally fails while maintenance is progressing.

Work on HVAC systems should be limited to one system at a time, i.e. supply or extract, and the
simultaneous 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.
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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.

Controls should be put in place where there is a requirement to remove a transit between areas of
different classification. These can include

a) i

ntegrating manual monitoring of the atmosphere,

b) monitoring transits when left unattended,

c) Dbriefing door sentries on emergency actions,

roviding portable gas detectors, and

roviding communication to a manned control centre.

Routine operational checks
ollowing checks should be carried out for all HVAC systems.

nsure that the correct duty fans are running normally and.that the required prg

hould be investigated and corrective action taken.

tandby fans, where fitted, should be tested periodically as part of the responsible per
ceeping duties. Where duty/stand-by fans are notidesignated, they should be regulaj

Ibalance operational hours. Where applicable, standby fans should be on auto-start.

[ondition monitoring systems, where fitted,should be checked as operational and fit-

This is of particular importance on systems that do not have standby facilities (fans).

‘ire dampers and watertight valvesshould be tested at six-monthly intervals, or as de
he maintenance strategy.

Leakage rates should not exceed the specified commissioning requirements.

Drip tray and related drain connections should be cleaned monthly and cooling coi
leaned every four yeats.

[leanliness of ducts should be inspected as shown in Table B.3.

ssurization,

dlifferentials, and, where appropriate, temperatures are~being maintained. Any malfunctions

son's watch-
'ly cycled to

for-purpose.

termined by

s should be

d)
e)
C.3
The {
a) |
b)
)|
c)
d) |
1
e) |
f) 1
q
g)
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(informative)

Datasheets

Table D.1 lists the datasheets included.

Table D.1 — Datasheets — Numbering and reference
Text Component description Datasheet
reference reference
subclause subclause
A2 Louvers D1
A3 Moisture separators and filters D.2
A4 Fluid heating coils D.31
A4 Electric heating coils D.3.2
A4 Unit heaters D.3.3
A.5 DX cooling coils D.4.1
A.5 Fluid cooling coils D.4.2
A.5 Fan coil units D.4.3
A.6 Humidifiers D.5
A7 Fans D.6
A.8 Sound attenuators D.7
A9 Fire dampers D.8
A.10 Mechanical dampers DI.1
A10 Manual dampers D9.2
All Grilles andidiffusors D.10
Al2 Air handling units D.11
Al Refrigeration packages D.12
A.14 Constant-volume units D.13
A15 Dehumidifiers D.14

72 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

D.1 Datasheet for HVAC equipment — Louvers

ISO 15138:2018(E)

D.1 WEATHgKt%EJ%%llgw lf:;ASHEET Page1of1
Package No. Doc. No. Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Suppljer Quote No. R %
Manufacturer Purchase order No. Ad\
Mode Job No. O:"l/
Serial No. ,\(’_)U
| N
1 Technical data I N
2 | Air flow rate m3/s \%V
3 Separation efficiency (s\\ N
4 No. of passes AQ ~
5 Face velocity m/s O\) )
6 | Pressuredrop Pa ‘\\‘
7 Duct size width mm ‘\\)‘
8 height mm K O
9 Unit length mm Q\"
10 | Drain outlet L/R G
11 |Drain outletsize m
12 | Mesh screen g?/?\lo
13 |Lifting lugs S ves/No
14 | Unit mass kg
15 N\
16 O
17 ~
18 Y
19 N
20 ANV
21 =
22 Materia&\) )
23 Caskl&) material
24 C)\ thickness mm
25 Blades material
26 thickness mm
27  Flange size
28  Drilled/undrilled
29  Mesh screen material
30 mesh size mm
31 Drain material
32
33
34
35
36  Notes:
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D.1 WEATHI;IKI}.%]IE)%IIJEII:?A ]fg'l"rASHEET Page 10f1
37  Applicable standard for performance: AMCA 500-L[13]
38
39
40
41
42
43
44
45 >
46 R
A
o
N
N
O
O
$\
N\
N
<
N\
o
K\
xO
O
<
>
©
%O
S
&
s
)
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D.2 Datasheet for HVAC equipment — Moisture separators and filters

HVAC EQUIPMENT
D.2 MOISTURE SEPARATORS AND FILTERS Page 1 of1
DATASHEET
Package No. Doc. No. Rev.
Tag No. Location/Module
System No. Number required
Size ahd type Enquiry No. A
Suppl|er Quote No. r\'\v
Manufacturer Purchase order No. ’q>)
Mode Job No. O&b :
Serial No. '\J
'\J
P
1 Technical data C-%')
e ° \J
2 Outdoor conditions: summer: temperature C &
3 relative humidity % A [O)
4 winter: temperature °C \S
e
5 relative humidity % ‘\Y
6 Unit composition: {\Gy\\escer: Separator: l
7 R A\@ Filter: Sand filter
8 |Separation efficiency \%
9  [|Filter class . ,Q‘
10 |Air flow rate A\ m3/s
11 |Face air velocity ) \0 m/s
12 |Acceptable salt concentration RX ~~ 10
13 |Maximum acceptable particle size C)\\ wm
14 |Pressure drop (clean filter) . Pa
15 |[Maximum recommended pressur(m‘ Pa
A
16 |Filter indicator required Q Yes/No
17 |Type of indicator ~ O
18 |Unit orientation CA\\O V/H
19 |Ductsize: R < width mm
20 SN - height mm
21 |Unit leng\lo‘ mm
22 Servic@%iin direction of airflow) L/R
23 Wﬁf&;t‘rap required Yes/No
24 H‘;éhf aof sealin water trap mm
25  Trace heating required Yes/No
26  Trace heating cable type
27  Power supply \Y
28 Power consumption
29  Junction box: manufacturer
30 type
31 Glands type
32 Mass kg
33  Materials
34  Filter medium
35 Coalescer medium
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HVAC EQUIPMENT
D.2 MOISTURE SEPARATORS AND FILTERS Page 1 of1
DATASHEET
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 pige material P
44  Drain pige flange type A)\U
45 size ’q>)
46 00"
47  Notes: Applicable standards: EN 779[18]/1SO 16890 (all parts)I8] O:\J
N~
9
& O
N
%
\g\\Q
N
xO
O
S
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D.3 Datasheet for HVAC equipment — Heating coils

D.3.1 Datasheet for HVAC equipment — Fluid heating coils

HVAC EQUIPMENT
D.3.1 FLUID HEATING COILS Page 1 of 2
DATASHEET
Package No. Doc. No. Rev.
Tag Np- Location/Module .
Systemn No Number required A?\\O
Size apd type Enquiry No. q\)
'I
Suppljer Quote No. Oﬁb ‘
Manufacturer Purchase order No. QD'\J
Mode Job No. '\
Serial No. %CD
¢\
1 Technical data ) O\
2 General (i(
3 Total heating load (design) kw N Q v
4 Heating medium “\\\.\
. N
5 Design
e — g
6 Heating medium side . \s
7 Heating medium D®
‘\‘j
8 Heat exchanger mode A
9 Flow temperature \O °C
10 Return temperature . (-\#' °C
11 Specific heat capacity (’\\v kJ/kg x °C
12 Specific mass (density) N L kg/m3
13 Heating medium flow rate f®\ kg/s
14 Heating medium treatment -~ 10-6
hypochlorite al
15 Tube velocity %\J m/s
\\
16 Pressure drop o kPa
17 Working pre@w kPa
18 Design pﬂw kPa
19 Test }:@d"e (air under water) kPa
o | aidas
21 @-\coil temperature - min. °C
22 Off-coil temperature - max. °C
23 Maximum temperature rise °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 Heating duty (actual) kW

29 Airflow mode

30

31

32

33 Noise data (at rated duty)

Sound power levels SWL in dB (ref. 10-12 W)
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HVAC EQUIPMENT
D.3.1 FLUID HEATING COILS Page 1 of 2
DATASHEET
33 Octave band centre frequency, Hz
34 63 125 250 500 | 1000|2000 4000|8000 dBA
35 Guaranteed data at inlet/outlet
36 (when installed outside of air handling unit)
37
38
39
40 Constiuction %
41 Airway/duct size - nom. width mm r\'\
42 Airway/duct size - nom. height mm | D
43 Coil caping depth mm 0(\2) -
- r~
44 Flange|size mm (,:\
N-
%
\$\\Q
N
xO

78
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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 Flange drilling detail
47 Number of sections
48 Section height mm
49 Tatal face area m2
50 Number of rows '\(b
51 Fin thickness mm (\Q N
52 Fin spacing mm . ,V
53 Tubes serviceable . y\(bo\)
54 Tube diameter mm '\b i
46 Nozzle orientation (direction A/F) 0
47 Nozzle size - flow mm ) \bv
48 Nozzle size - return mm (’\\ )
49 Nozzle type/rating /\Q -
50 Header size mm »N
51 Air vent size mm ) \\\\
52 Drain cock size mm A\V
53 Mass - dry kg \4
54 Mass - wet (operating) kg \QQ"Q
55 RY
56 Materials e -
57 Tube material/thickness A -\'mm
58 Tube finish ,.\\\')
59 Header material/thickness . \J mm
60 Header finish RN\
61 Fins-material/thickness f‘p ) mm
62 | Fins-finish A
63 Electrotinning thickq%v mm
64 Casing material/)@hess mm
65 Casing finishoy
66 Tube nozzlég'material/finish
67 Drainek\(}material/finish
68 | Airvént material/finish
6 | &
70
71
72 Notes:
73
74
75
76
77
78
79
80
81
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D.3.1 FLUID HEATING COILS Page 2 of 2
DATASHEET
82
83
84
85
86
87
88
89 A
y\‘U
2
G
N
c~>O
A
<
\g\‘Q
R\
xO
<
<
<
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D.3.2 Datasheet for HVAC equipment — Electric heating coils

ISO 15138:2018(E)

HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 1 0of 3
DATASHEET
Package No. Doc. No. Rev.
Tag No. Location/Module
System No Number required
Size and type Enquiry No.
Suppljer Quote No. kQ)
Manufacturer Purchase order No. AQ'\
Mode Job No. O-:‘ ’l/
Serial No. '\(bu
9D
N
A
1 Technical data O
\ 4
2 General \\%
3 Heating duty (design) kw
~7

4 Airflow mode AQ

5 Electrical power supply V/Hz/Ph O\) )

6 Area classification N >

LN

7 Hazardous area certification ‘\\)'

8 Hazardous area gas groups s‘\(\‘0

9 Hazardous area temp. classification & T

10 Electrical enclosures IP rating ‘\\Q‘

11 Control method N (\“

12 Control panel supplier ;\'v

13 Control panel location ,_\\0

14 Control panel area classification . U

15 Control panel tag number & :

N
% O
17 Design f'\y
—_ \
18 Airside \\O-)
i 3

19 Air volume flow;i% m3/s

20 On-coil temp@i\u’e - min. °C

21 Off-coil t,er\n?}ature - max. °C

22 Maxi emperature rise °C

23 | Heakjng duty (actual) kW

24 Oér\pressure drop Pa

25 System static air pressure (max.) Pa

26 Coil 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 Absorbed power kw

32 Full load current phase

amps

33 Protection/Safety control devices

34 High airway temperature (TAH)

35 - TAH required Yes/No
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HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 1 of 3
DATASHEET
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 P
44 - TEH feset method r\'\v
45 - TEH feset location .q>)
o3’
N
N
9
N
%
\g\\Q
N
xO
O
o
o
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HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 2 of 3
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 '\8)
52 - TEHH reset location (\Q
53 Airflow failure protection (AFF) Q.; .V
54 - AFF required Yes/No . y\‘bv
55 - AFF type of device \b )
56 - AFF supplier n
57 Temperature control (TC) ) \%v
58 | -TCrequired Yes/No A
59 - TC design set point °C /\<< -
60 - TC type of device »
61 | -TCsupplier N
62 R\
63 QS\U
o4 R
65 Noise data (at rated duty) ‘\\@ Sound power levels SWL in dB (ref. 10-12 W
<y
66 . Octave band centre frequency, Hz
67 ’\1‘\' 63 125 250 500 | 1000|2000 |4000|8¢00 dBA
68 Guaranteed data at inlet/outlet ,.\\v
69 (when installed outside of air handling lhﬁ{)
70 RN\
1 e
72 A
73 Construction \%V
74 Airway/duct siz;.—\%}. width mm
75 Airway/duct@é)nom. height mm
76 | coildepth \ ™ mm
77 Overﬂ&éer width mm
78 %Wheater height mm
79 %Ege size mm
80 Flange drilling detail
81 Face area of coil m2
82 No. of element terminal boxes No.
83 Location element terminal boxes
84 Total number of elements No.
85 Element length mm
86 Individual element power rating w
87 Total element surface area m?2
88 Element cross section area mm?
89 Element bundles removable Yes/No
90 Power cable size/gland entry size
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HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 2 of 3
DATASHEET
91 Lifting lugs No. and position
92 Earthing bosses No. and position
93 Term. box lifting facility required Yes/No
94 Term. box lifting facility type
95 Term. box/casing air space required Yes/No
96 Term. box/casing air space dim. mm
97 Casing thermally insulated Yes/No
98 Mass -Joperating kg
99
84 © ISO 2018 - All rights reserved
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HVAC EQUIPMENT
D.3.2 ELECTRIC HEATING COILS Page 3 of 3
DATASHEET
Package No. Doc. No. Rev.
100 Materials
101 Element material
102 Sheath material
103 Sheath finish
104 Element fill material type
105 Element fill material density kg/m3 '\Q)
106 Casing material/thickness mm (\Q N
107 Casing finish Q.; .V
108 Term. box material/thickness mm . y\‘bv
109 Term. box material finish '\‘O i
110 Casing thermal insulation material m
111 e
6\ -
N
QO
N\
O
Q}‘\
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D.3.3 Datasheet for HVAC equipment — Unit heaters

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. kQ)
Manufacturer Purchase order No. 6\
G |
Model Job No. ol ’l/
. \ %4
Serial No. '\Sb
N\
1 General O
2 Unit degcription N >
N
3 Unit composition (S\\
A4
4 Component description Tag No. Qef. Datasheet No.
5 Intake louver O\ )
. N
6 Air heafer AN
7 Fan ‘\\)'
8 Fan mofor 5 \4
9 Air disdharge damper O\ -
;“
10 Discharjge louver ‘\\Q
11 Controllpanel (\“
N
12 General
_ _ S
13 Heating duty (design) ,_l%g)
14 Heating medium . U
15 Air flow mode :
- N
16 Electridal power supply ,.O V/Hz/Ph
17 Area clgssification f'\y Hazardous | | Non-hazardous | |
18 Hazardpus area certification O)\J
— -
19 Hazardpus area gas groupsA%
20 Hazardpus area temp. ¢ ication
21 Electridal enclosurg{wting
22 Controllmethod :\) )
23 Controllpangl Supplier
24 Controll p@shocation
25 Control panel area classification
26 Control panel tag number
27 Design
28 Airside
29 Air volume flow rate m3/s
30 On-coil temperature - min. °C
31 Off-coil 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
86 © ISO 2018 - All rights reserved



https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138:2018(E)

HVAC EQUIPMENT
D.3.3 UNIT HEATERS Page 1 of 2
DATASHEET
37 Unit absorbed power kW
38 Heating duty (actual) kW
39 Air pressure drop Pa

40

41 Noise data (at rated duty)
42

Sound power levels SWL in dB (ref. 10-12 W)

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

y\‘U

46 Max. acceptable to surroundings

o\
\D
v

2l

(b -
N
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D.3.3

HVAC EQUIPMENT
UNIT HEATER
DATASHEET

Page 2 of 2

Package No.

Doc. No.

Rev.

47 Construction

48

Unit overall dimensions

width

49

height

50

length

51

Air int

ke dimensions

width

52

height

53

Air digcharge dimensions

width

54

height

55

Casing

type

56

Mass -

operating

57

58

Mater|

als

59

Unit f

hme and casing material

60

Base f

ame material

61

Electr

cal cable type

62

Electr

cal cable support type

63

Cable fray material

64

Pipe c

nnection material

65

Pipe c

nnection type

66

Pipe m

aterial/thickness

67

68

69

70

71

72

73

74

75

76

77

Notes

78

1. Com)

ponent

, construction and materials as individual datasheets.

79

AX™

80

2

81

82

83

84

85

86

87

88

89

90

91

88
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D.3.3 UNIT HEATER Page 2 of 2
DATASHEET
92
93
94
95
96
97
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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 A?\\O
Size and type Enquiry No. (']&)
Supplier Quote No. O\(b e
Manufacturer Purchase order No. e <
Model Job No. 4
Serial No. p
A

1 Techrical data ) O\

2 General O\(

3 Total ¢ooling load (design) kW N Q v

4 Refrigerant type “\\\.\

5 Design (74 N

6 Refrigerant side . \\\

7 Evapdrating temperature °C . @

8 Evapgrating pressure kPa A\v

9 Refrigderant coil leaving temp. °C \9

10 Saturated suction temp. @ compressor . (-\’b

11 Working pressure (??‘:

12 Desigpn pressure N 1. kPa

13 Test pyessure (nitrogen) f'\S\ kPa

14 Type pf exp_amsion valve (Thermos@k“fEV

or electronic) at

15 Numbier of expansion valves \%V

16 Numbier of solenoid valve;\%\

17 Superheat settings Oy kPa

18 TEVs'[spring rang;s\?*\ kPa

19 Capadity cont@v

20 No. of coo%&ﬁges

21 Mining u%o\oling 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 temperature - wet wb °C

27 Off-coil temperature - dry db °C

28 Off-coil temperature - wet wb °C

29 Air volume flow rate m3/s

30 Air pressure drop Pa

31 System static air pressure (max.) Pa

32 Coil face velocity m/s

33 Sensible cooling load (actual) kW
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HVAC EQUIPMENT
D.4.1 DX COOLING COILS Page 1 of 2
DATASHEET
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 P
42 Flange size mm A)\U
43 Flange drilling detail ’q>)
44 Number of sections O\(b ©
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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 Numherof rows
50 Fin thlickness mm '\8)
51 Fin sgacing mm (\Q
52 Tube pundles removable Q.; .V
‘ \"4

53 Isolatjon valves fitted y\b
54 Inlet (distributor) connection mm '\V) i
55 Outlef header size/connection mm n i
56 Hot gas header size/connection mm \%v

57 Inlet

pbutlet locations direct'n A/F

58 Hot gas location direct'n A/F
59 Conngction type/rating
60 Elimipators required

61 Drip gan required .
62 Manofmetric trap required \4
63 Drain|size/type \QQ"Q
64 Manofnetric trap seal depth mm ‘\\@
~
65 Trap refill point required Mo
66 Mass |- dry kg’-\jr "
67 Mass | wet (operating) ~
68 N
69 Materials A@ )
70 Tube material/thickness Pad: ) mm
71 Tube finish A
72 Distributor material/thickne§%V mm
73 Distributor finish /\%\
74 Dischprge header mat@L ness mm
75 Dischprge header;@h\
76 Hot ggs heade@ythickness mm
77 Hotggs headef Tinish
78 Fins ma@ia\l/thickness mm
79 Fins finish
80 Electroplating thickness mm
81 Casing material/thickness mm
82 Casing finish
83 Drip pan material/thickness mm

84 Drip pan finish

85 Trap material/finish

86 Tube nozzles material/finish

87 Drain

nozzle material/finish

88 TEV manufacturer/type

89 Solenoid valve manufacturer/type

92
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HVAC EQUIPMENT
D.4.1 DX COOLING COILS Page 2 of 2
DATASHEET

90

91

92

93

94 Notes:

95

96

97 A
98 NV
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D.4.2 Datasheet for HVAC equipment — Fluid cooling coils

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. kQ)
Manufacturer Purchase order No. AQ'\
Model Job No. O_:"l/
Serial No. '\Sbu
n2

1 Technjcal data &

2 Generfl \\%V

3 Total cpoling load (design) kW

4 Cooling medium AQ -

5 Design O\) )

6 Cooling medium side AN >

7 Flow tgmperature °C ‘\\)'

8 Returr) temperature °C 5 (4

9 Cooling medium flow rate kg/s R\ N

10 Specific heat capacity kj/kg°C ‘\\Q‘

11 Specific mass (density) kg/m3 N -\“

12 Cooling medium filtration i R

13 Cooling med. treatment hypochlorite ,_Q\nal:

14 Tube vplocity \—1&1/5

15 Pressure drop @ " kPa

16 Workipg pressure ,.O\ kPa

17 Design pressure f'\y kPa

18 Test pijfessure (air under waterlO)V kPa

19 Airside XN

20 On-coi] temperature - w db °C

21 On-coi temperatu;e\?kt wb °C

22 Off-coil temper; ~dry db °C

23 Off-coill tew%re - wet wb °C

24 Air voluﬁj%w rate m3/s

25 Air pressure drop Pa

26 System static air pressure (max.) Pa

27 Coil face velocity m/s

28 Sensible cooling load (actual) kW

29 Total cooling load (actual) kW

30 Air flow mode

31 Contact factor

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
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HVAC EQUIPMENT
D.4.2 FLUID COOLING COILS Page 1 of 2
DATASHEET
37 Flange size mm
38 Flange drilling detail
39 Number of sections
40 Section height mm
41 Total face area m?2
42 Element surface area m?2
43 Number of rows
44 Fin thickness mm P
45 Fin spacing mm A)\U
46 Tubes serviceable ’q>)
47 Tube diameter mm O\(b ©
N-
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HVAC EQUIPMENT
D.4.2 FLUID COOLING COILS Page 2 of 2
DATASHEET
Package No. Doc. No. Rev.
48 Construction (continued)
49 Nozzle orientation (direction A/F)
50 Nozzle size - flow mm
51 Nozzle size - return mm
52 Nozzletype/rating
53 Headgr size mm '\8)
54 Air vent size mm (\Q
55 Eliminators required Q.; .V
56 Drip gan required . y\‘bv
57 Manojnetric trap required \b )
58 Drain|size/type/rating n
59 Manoetric trap seal depth mm ) \%v
60 Trap fefill point required (’\\ )
61 Mass t+dry kg
62 Mass { wet (operating) kg
63
64 Materials @
65 Tube material/thickness mm QQ
66 Tube finish &
67 Headqr material/thickness mm ‘\\@
~
68 Headgr finish (@)
69 Fins material/thickness mm
70 Fins fnish ,.\\v
71 Electijotinning thickness \1{1m
72 Casing material/thickness A@ ) mm
73 Casing finish Pad: )
74 Drip gan material/thickness (\Y mm
75 Drip gan finish K ~
76 Trap thaterial/finish /\%\
77 Tube nozzles material@L\Nﬁ
78 Drain|nozzle matg.'\%nish
79 Y%
80 Y~
81 S
82
83
84
85 Notes:
86
87
88
89
90
91
92
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HVAC EQUIPMENT
D.4.3 FAN COIL UNITS Page 1 of 2
DATASHEET
Package No. Doc. No. Rev.
Tag No. Location/Module
System No. Number required
Size and type Enquiry No.
Supplier Quote No. kQ)
Manufacturer Purchase order No. 6\
|
Model Job No. ol ’l/
. \ %4
Serial No. '\Sb
Re)
1 Generdl O N
2 Unit depcription \\%V
3 Ref D&|D No.
4 Unit composition Q
5 Component description Tag No. O\ ) Ref. Datasheet No.
N
6 Fan AN
7 Fan mofor ‘\\)'
8 Filter Q \4
9 Compr¢ssor/compressor motor & ~
10 |Cond &
ondernfser N\
11 Evaporptor/cooling coil O
12 Contro] panel N
i -0
13 Technilcal Data AN
14 Generdl
15 Total c¢oling load (design) Q © kW
16 Cooling medi (@)
ooling medium ~
17 Condenser type f'\y Air-cooled Water-cooled
18 Conderlser location \O)\J Local Remote
. N\~
19 Electri¢al power supply A% V/Hz/Ph
20 Area clpssification O\) Hazardous | | Non-hazardous | |
21 Hazardpus area cer,ti\@on
22 Hazardous area oups
23 Hazardous%&f}mp. classification
24 Electri ach}osures IP rating
25 Control method
26 Control panel supplier
27 Control panel location
28 Control panel area classification
29 Control panel tag number
30
31 Design
32 Airside
33 Air volume flow rate m3/s
34 Air inlet conditions db/wb °C
35 Air outlet conditions db/wb °C
36 Required air throw m
98 © ISO 2018 - All rights reserved
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DATASHEET
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. 10-12 W)
43 Octave band centre frequency, Hz
44 63 125 250 500 [ 10002000 [ 4000 Bo000 dBA
; P
45 Guaranteed data at inlet/outlet r\'\
46 Guaranteed data to surroundings ) >)
47 Max. acceptable to surroundings 0'(\b o
o
%
\$\\Q
N
xO
o
© ISO 2018 - All rights reserved 99



https://standardsiso.com/api/?name=8b06857b003e2c0adfe606cb7a1e328b

ISO 15138

:2018(E)

D.4.3

HVAC EQUIPMENT
FAN COIL UNITS
DATASHEET

Page 2 of 2

Package No.

Doc. No.

Rev.

48 Constr

uction

49 Unit ovi

erall dimensions

width

50

height

51

length

52 Air int

ke dimensions

width

53

height

54 Air dis

harge dimensions

width

55

height

56 Casing

type

57 Mass -

bperating

58

59 Materijals

60 Unit fr

me and casing material

61 Base fT]

hme material

62 Electri

Fal cable type

63 Electri

Fal cable support type

64 Cable t

Fay material

65 Pipe co

hnection material

66 Pipe co

nnection type

67 Pipe m

hterial/thickness

68

69

70

71

72

73

C

74

C,
J

75

O .
R%)

76

77

o
Y

78 Notes:

—
ov

79 1.Com

bonent d

/construction and materials as individual datasheets.

80

AX™

81

2

82

83

84

85

86

87

88

89

90

91

92

100
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94

95

96

97

98

99

100

101

102

103

104
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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. A
Supplier Quote No. r\'\v
Manufacturer Purchase order No. ’q>)
Model Job No. O :
Serial No. 6\’\J
N-
P
1 Technigal data C-%')
4
2 N\
k\
3 Airsidd: ,. O
4 Air flow rate m3/s \S
e
5 Upstredm air temperature: dry bulb °C ‘\Y
6 wet bulb °C g‘Q\\
. ° -
7 Downsffream air temperature: dry bulb C A\@
8 wet bulb °C \’Q
9 Humidification duty }(@
10 Pressuife at injection point &a
11 Air velgcity at injection point ) \-) m/s
12 Duct sige: width . C\)b mm
LN \\
13 heightC)\ mm
14 Distande to downstream obstruction \’ . mm
15 Disperdion panel required (\V' Yes/No
A
i <
17 Water gide: ~ O
18 Type/qfality/making procesy“\\o
19 Water: AOJ pH value
20 ‘\S - Conductivity
21 Nomindl flow rate\O‘ /s
22 Maximym flovw§;¥v /s
23 Working p.z.’egsl}re kPa
24 Dosing u;;fﬁﬁmpndpd
25
26 Heater element/Electrical
27 Power supply V/Hz/Ph
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
102 © ISO 2018 - All rights reserved
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DATASHEET
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 Mass - dry kg A)\U
45 | Mass - operating kg ’q>)
46 0"
47 Notes '\J
48 '\J
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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. A
Supplier Quote No. r\'\v
Manufacturer Purchase order No. ’q>)
Model Job No. O :
Serial No. “\J
PN \J

1 Techijical data C\U

2 Fan tylpe Centrifugal fan: 1% \JMixed flow fan:

3 Axial flow fan: Z, (@) Chamber fan:

4 Fan injstallation H/V \S

5 Volunie flow rate m3/s ‘\QQ

6 Total pressure Pa g‘&\

7 Static|pressure Pa X N

8 Fan pgwer consumption kw \\. -

9 Fan mptor speed r/min ,Q‘

10 Fan inppeller speed r/min \\\'

11 Max. dllowable impeller speed I‘/‘IT?@

12 Fan effficiency ‘.\C\)%'

13 Ref. DRID No.

14 ‘e

15 Constfruction (\V'

16 Motor|tag No. C)V

17 Motor{datasheet No. ~ O :

18 Fan hqndling (ref. figurefnl&gage)

19 Inlet tiype Ad‘} S/D

20 Inlet dhamber &v Yes/No

21 Inlet qize (diame\@‘ mm

22 Dischgrge s‘q@; H, diameter) mm

23 Impel errtﬁe‘

24 Impel ershaft bearing type DE/NDE

25 Flexible connection w/ inlet: Yes/No

flanges

26 discharge: Yes/No

27 Flange standard inlet:

28 discharge:

29 Inlet guard Yes/No

30 Discharge guard Yes/No

31 Anti-spark track Yes/No

32 Inspection door Yes/No

33 Inspection door size (W xH) mm

34 Casing drain size mm
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35 Earthing boss Yes/No
36 Drive arrangement Direct drive: | | Beltdrive: | |
37 Variable Speed Drive (VSD) Yes/No
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 f\'\
44 Belt type ’q>)
45 00"
o
& O
%
\$\‘°
N
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Package No. Doc. No. Rev.
46 Inlet guide vanes Yes/No
47 Inlet guide vane details:
48 Guide vane operation Automatic: | | Manual: | |
49 Actuator type
50 Solenoid valve type
51 Limit switch type '\QD
52 Vibrafion RMS velocity mm/s (\Q N
53 Vibrafion monitoring Yes/No Q.; .V
54 Manufacturer . y\‘bv
55 Anti-yibration mounting details: \b .
56 Type n
57 Manufacturer ) \%v
58 Rating % A
5 <
60 Matetials »
61 Casing  Material ) \\\ N
62 Thickness mm A\V
63 Impeller material \
64 Impeller shaft material \QQ"Q
65 Base frame material ‘\@
66 Drive[guard/lining material . h
67 Inlet guard material ’\1‘\'
68 Dischprge guard material ,.‘\\\')
69 Inlet ¢one material . A
70 RN\
71 Noisq data (at rated duty) U ) Sound power levels SWL in dB (ref. 10-12 W)
T (\Q Octave band centre frequency, Hz
73 Type pf data \%V 63 125 250 500 | 1000 | 2000 | 4000 [ 8000 dBA
74 Guargdnteed data to surro, \gs
75 Guargnteed data to dl@y
76 Max. ficceptable t)s\mundings
77 Max. cceptab@\tfuct
78 X
79 Noteg: % N
80 Applicable standard for capacity: AMCA 210[12], alternatively 1SO 5801[3]
81 Applicable standard for sound: 1SO 3744[1] and 1SO 9614 (all parts)lél
82
83
84 Fan handling:
85
86
87
88
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89
90
Key
DE =drive end

NDE = non drive end

D.7 Datasheet for HVAC equipment — Sound attenuators
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HVAC EQUIPMENT
D.8 FIRE DAMPERS Page 1 of 2
DATASHEET
Package No. Doc. No. Rev.
Supplier Enquiry No.
Manufacturer Quote No.
Model Purchase order No.
SerialNe- fobMNe-
NS

1 Technical data QQ i

2 | Certificate No. AQ-; R4

3 | Certifying authority P '\‘D

4 | Actuation (fail-safe) Pneumatic: | ?Q,D Electric: | |

5 | Actuator type: . O

6 ref. datasheet No.: . \‘O

7 | Fusible link/bulb type . é\

8 |Release temperature °C (-\<<

9 | Instrumentair pressure max./min. kPa QV

10 | Power supply V/Hz/lP‘\I\ )

11 | Quick-release valve type O:\V

12 manufacturer \\Qv

13 | Pneumatic fittings type A\‘

14 | Tube connection size A‘\W mm

15 | Solenoid valve type \O

16 ref. datasheetfﬂéi -

17 | Limit switch type (‘\\V

18 ref. Qata§he/et No.:

19 |Non-return valve t)@\

20 (‘Mufacturer

21 |Junction box ?,type

22 A\%Q manufacturer

23 | Open/closed indicg&gco‘ Yes/No

24 | Protection coy@n\ﬁnkage/levers Yes/No

25 | Manual open'\}%flocking arm Yes/No

26 | Flange: @grd

27 | AN

28 I\ﬁ@erials

29  Casing material

30 thickness mm

31 Blade material

32 thickness mm

33  Shaft material

34 thickness mm

35 Linkage material

36 thickness mm

37 Bearing type

38 material

39 Insulation material, A-60: H-0: H-60: H-120:

© ISO

2018 - All rights reserved
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DATASHEET
40
41 Notes: Schedule abbreviations: Shaft position: H: Horizontal
42 V:  Vertical
43 Actuator position: L:  Leftside
44 R:  Rightside
45 T:  Top
46 B: Bottom
47 (All' seen in direction of airflow)n‘
48 N
PV
N
N
RS
& o)
>
\g\‘Q
N
xO
O
<
o
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D.9 Datasheet for HVAC equipment — Dampers

D.9.1 Datasheet for HVAC equipment — Mechanical dampers

HVAC EQUIPMENT
D.9.1 MECHANICAL DAMPERS Page 1 of 2
DATASHEET
Package No. Doc. No. Rev.
Supplier Enquiry No.
Quote No. Purchase arder No
Job No. ,\QD
D
1  Technichl data _ N .V
2 Actuatiop Pneumatic: | | Electfiq(b‘[ |
3 N2
4 Shut-off/gas Pressur(]’,lief Modulatinpg
5 Damper manufacturer . \(Ov
6  Model (’3\ .
7  Actuato] type: A
8 ref. datasheet No.: OV
9 Instrument air pressure kPa ) \\\ N
10  Pneumatic fittings type: n\\l‘
11  Tube cornnection size mm QQU
12 Quick-rejease valve type: \S -
13 manufacturer :\w
14  Power sypply V{@Ph
15  Solenoid|valve type: ,-\l‘\
16 ref. datasheet No.: f"\\‘J
17  Limit swjitch type: . A
18 ref. datashe@
19  Non-retyrn valve type: rp
20 manlﬂa{u\i{er
21 Junction|box t;(%v
22 A@nufacturer
23 Open/clgsed indicator Oy Yes/No
24 Protectipn cover on}iﬂw/levers Yes/No
25 Manual pening/@\ﬂg arm Yes/No
26  Flange stan &“‘
27  Materia|s w‘
28 Casing material
29 thickness mm
30 Blade material
31 thickness mm
32 Shaft material
33 thickness mm
34  Linkage material
35 thickness mm
36 Bearing type
37 material
112 © ISO 2018 - All rights reserved
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