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Construction Regulations

x Building and Zoning Codes

m Support Utilities:
s Plant steam
n Compressed air
n Chilled water:
n ElectricaliDistribution
n Allf Handling and HVAC
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International Code Council

s International Code Councilf(ICE)Fis a nonproefit
membershiprassociation consisting of ever 50,000
members dedicated to developing a single set of
comprehensive model building cedes. Most
members are code: officials:

m DELp://Mann.icesate:org/

5 Statesradoept\vVareus Codes iromithe lCE
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International Code Council

/einission ofthelnternatonal Coae: CoUnclis
Lo proviade thehighest guallty.coaes, stanaarnas;
PLOGUCES; ana:.sernvices ior all:conceriea-vwith the
salety.ana.perfornnance.or the:bulltenvireninent:

Erorrn [ricarriciciepzlf €eela Ceatlplell

a “hepurpoeseiofithe Coaels toestablishithe minimum
reguirementsitorsafeguard the public:health; saflety and
generaliwelfare throvughistrictural’strength;, means ol
egress facilities; stability; sanitation, adeguate light and
ventilation; energy consenvation, and safety te life and
property fromsfirerand otherrhazards attributed torthe
bullEenvirenment::
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Construction Regulations - Building Codes

= Bullding.Coaes Vs. Zoning Coedes
= Bullding Codes ensure the public health,
safety’ and Welfare within individual
properties (I.e. the buildings themselves).
m_Zoning codes ensure the public health, safety.
and welfiare ofi entire. communities. Zoning

codes ane concerned about how multiple
properties interact with' each other and what

Impact they have on the overall community.
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Construction Regulations - Building Codes

uZoning Codes
= Z0NINg cedes are developed by lecal municipalities.

m [here s nornational zoning code.:
n [hey canivany greatly by community:
= MUSt be consulted for each project.

n [ypicalizoning concerns:

= Lot size, bldg. height, buillding coverage and Impervious
coverage, sethacks, parking, landscaping, signs, etc...
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Construction Regulations - Building Codes

S BuUlldingrCodesrarergenerally,-more
extensivethan'zoning Codes:

" CC developed the lBE —
International Bullding Code:
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International Building Code
heFldesigniresourceriorrdesignersiandiouiders
The 2003 International Building Code addresses design and installation of building systems with
requirements that emphasize performance. The IBC is coordinated with all the International Codes. This
comprehensive building code establishes minimum regulations addressing the design and installation of
building systems.Includes revamped structural provisions, reorganized occupancy. classifications and the
latest industry: standards in material design.

Table of Contents:

- Chapter 1 Administration - Chapter: 24 Glass And Glazing
- Chapter. 2 Definitions - Chapter. 25 Gypsum Board And Plaster
- Chapter. 3 Use And Occupancy. Classification -  Chapter: 27 Electrical
- Chapter 4 Special Detailed Requirements - Chapter 26 Plastic
Based On Use And ©Occupancy. - Chapter. 28 Mechanical Systems
- Chapter. 5 General Building Heights And Areas -  Chapter. 29 Plumbing Systems
- Chapter. 6 Types Of Construction - Chapter 30 Elevators And Conveying
- Chapter 7 Fire-Resistance-Rated Construction SVS S
- Chapter 8 Interior Finishes - Chapter. 31 Special Construction
- Chapter 9 Fire Protection Systems - Chapter 32 Encroachments Intoe The Rublic
-  Chapter 10 Means Of Egress Right-Of=-\Way/.
- Chapter 11 Accessibility. - Chapter 33 Safeguards During Construction
- Chapter 12 Interior Environment - Chapter 34 Existing Structures
- Chapter 13 Energy. Efficiency. - Chapter 35 Referenced Standards
- Chapter 14 Exterior Walls - Appendix:A'Employee Qualifications
-  Chapter 15 Roof Assemblies And Rooftop - Appendix B Board Of Appeals
Structures - Appendix C Group U-Agricultural Buildings
- Chapter 16 Structural Design -  Appendix D Fire Districts
- Chapter 17 Structural Tests And Special - Appendix E Supplementary Accessibility.
Inspections Reguirements
- Chapter 18 Soils And Foundations - Appendix F Rodent Proofing
- Chapter 19 Concrete -  Appendix G Flood-Resistant Construction
- Chapter 20 Aluminum - Appendix H' Signs
- Chapter 21 Masonry. - Appendix I'Patio: Covers
- Chapter 22 Steel - Appendix J'Grading

- Chapter 23 Wood
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Construction Regulations - Bullding Codes

Sample of Codes adopted by New Jersey: Contained in
the NJ Uniform Construction Code Code N.J.A.C. 5:23

2006 International Building Code® New Jersey
Edition

2006 International Residential Code® New Jersey
Edition

2006 International Mechanical Code® New Jersey
Edition

2006 International Enerqy Conservation Code®
New Jersey Edition

2006 International Fuel Gas Code® New Jersey
Edition
http:.//www.state.nj.us/dca/codes/forms/adopco
de.shtml
http://www?2.iccsafe.org/states/newjersey/
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http://www2.iccsafe.org/states/newjersey/NJ_Building/Building_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Building/Building_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Residential/Residential_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Residential/Residential_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Mechanical/Mechanical_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Mechanical/Mechanical_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Energy/Energy_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_Energy/Energy_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_FuelGas/FuelGas_Frameset.htm
http://www2.iccsafe.org/states/newjersey/NJ_FuelGas/FuelGas_Frameset.htm
http://www.state.nj.us/dca/codes/forms/adopcode.shtml
http://www.state.nj.us/dca/codes/forms/adopcode.shtml

Building Codes

—- 1 -h- 4 %}u::-:h-.::ux Al _*
—— :'l.'. : ; f‘.l_i:.il:“. . -«
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ClrE™ 152006

20046
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Construction Regulations - Bullding Codes

Construction Regulations - Bullding Cedes
estanblish “Use-Groups’

= Use GrouprA: Assembly uses

= Use Group B: BUSINESS uses

=" Use Group E: Educational uses

= Use Group k= Factory, and Industrial Uses
== Use Group H: High-hazard uses

== Use Group: It Institutional uses

=" Use GroupM: Mercantile uses

= Use Group R: Residential uses

=" Use Group:s: Storage

Use Group: U: Utility

Pharmaceutical Facility Design
Spring 2009

17




Construction Regulations - Building Codes

a Most Pharmaceutical Facilities fall
Under Use Group & Factory.ana.
Inausttial Uses

= Under use greup k there are two
further classifications:

m -1 Moderate hazard
m £-2: Light hazard
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Construction Regulations - Building Codes

\What Kinds el things are covered Under
thenational burlding cedes?

s Structural leads (roef loads, wind leads;
SNOW 10ads)

= Means of egress (e.g. exits, stainway’s,
cdooenwvays;ete..)

m  FIre resistive construction, fire walls

s Rire protection systems (e.g-. sprinkler
systems and smoke detectors)

s Roundation systems and retaining walls
= Mechanical systems; plumbing code

ALE ARE P ORTANE CONSIDERAELONS [V Trie DESIEN OF A
PrlARNIACEYFICAL SACIELFY

Pharmaceutical Facility Design
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Construction Regulations - Bullding Codes

u NEPA — INational Fire Protection
ASSoc/ation

m NFPA 101 - Life! Safety Coae
n Means of Egress

Pharmaceutical Facility Design
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Construction Regulations - Building Codes

Qthier 1mpontant CoGes (O)ConSsIaer:;

s NRPA 101 “Life Safety Coae’. Means of
eqress... /nust allow: for: prompr escape. or
oceUpants:.

a NRPA 70: National Electric. Coae: (NEC):
Electiical requirements: . Wiling, power:
sources

Pharmaceutical Facility Design
Spring 2009

15




Construction Regulations - Building Codes

Qther 1npontant coaes
10 CONISIGEY:.

n NRPA 13 Sprnkier
Systeni PDesion

m Sprinkier systemnis are

the preaominantfire
SUppression. system
founa-in Pharmaceutical
jacllities
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Construction Regulations - Building Codes

NFPAhAS recenty. aevelopea thell: ownmoael Bulaiig.
coae.— INFPA 5000, “Bullaing: Constitction ana.
Salety . coae’

Competes with ICC's International Building Code (IBC)

lllllll

I?‘-.']'l:]E"'..‘l.'I']['F"{.-'Ll. m
BUILDINE CONSTRUCTION Buioing
AND SAFETY CODE Coue
' 5000
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Construction Regulations - Building Codes

= [he shear number of codes that apply to
facility. design IS evernwhelming:

x ['he designer must be aware of Whichrcodes
apply, and must tnderstand how: they are
Interpreted.

= [he language of codes attempts to be
precise, but often need interpretation to
real-worla sittations:.
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http://store.esellerate.net/s.asp?s=STR9133482426&Cmd=CATALOG&CategoryID=8553

There are a
variety. of
codes and
Standards

that the
engineer
must e
aware
of...1t IS
daunting
task...

International Standards Zoning Codes
(Local Town Ordinances)

Local and National

Building Codes
Plumbing Codes, Electrical Codes

Fire Codes

Environmental Regulations
Air, water, Waste
>

LA

7
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Construction Regulations - Building Codes

= Role of the Design Professional: Licensed by the
Individual'state, has the legali responsibility to
ensure that the designs meet the codes
enfoerced within that state.

= Role of the'Model Code Organizations (I.e. ICC
and NEPA):" Toprepare, update and provide
Written interpretations of the bullding codes:.

= Role of the' Code Official: The public entity.
entrusted withrenforcement of the' code and has
the legal authority to make code interpretations.

Pharmaceutical Facility Design
Spring 2009

20



HVAC and

Airhandling
Potable & Process

S U p p O rt et Fire Alarm and

Suppression
Systems

Electrical System

Utl I Itl es Chilled Water

System
Compressed Air
System

& Communication

INetwork
Systems
213 Gases
Facility,

Security and
Access Control

SySte ms Wastewater Air and Water

Pollution
Control

Heating & Process

Plant Steam
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Utility: Systems — General Profile

Source
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Suppoert Utilities:
Primany, Steam ey Heating

FHeating systems: PlantiSteam

= High-pressure — typically: 100’ 130 psig

s |Low-pressure — typically 12 — 15 psigs

= Plays huge role'in phanmaceutical facility systems
a Produced by bollers — many. different types

= Bollers are rated In terms of boller hersepower,
convertible to lbs/hr of steam (1 BHRP=34.5 Lbs/hr
of steam)

Pharmaceutical Facility Design
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Fire-Tube Boller

Saturated
steam outlet
Exhaust
gasses

Superheater
header

Superheater
elements

Superheated
steam
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Steam Used to Drive Wheels
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Commercial Fire - Tube Boller

&
i
*
Fa.
| .
yi'|
P,
-
T
.y
]
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Commercial Firetube Boiler
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Water-Tube Boiler

Safety
valve

Saturated
steam
Steam

drum
Boiling
water

Downcomer
tube

Fuel
burner

Fuel g
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Saturated
steam outlet
Superheated
steam

Exhaust
gasses

Superheater

Water
tubes

Water

Feedwater
drum
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Support Utilities

PlantSteam

Fuels typically used: Oil and Natural Gas
EmIsSsions are a huge Issue

Must e permitted threugh DEP

Maintaining water level in' the boller Is critical

Steam IS distributed throughout bullding In
plack: steel pipe (Welded, screwed or flanged)

State reguires constant monitering by boller
Operatorss

Pharmaceutical Facility Design
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Support Utilities - Facility Systems

FHeatingl Systems: RPlant Steam

= High) pressure’ steam often reduced
10! Iower: pressure for various
applications

= Reduction of high-pressure to lower
pressure steam has two advantages:

s Easier to'control at lewer pressure
s Higher latent heat than'HPR 'steam

Pharmaceutical Facility Design
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Support Utilities

s UUses ofiRPlanttSteam/Eeating Sy stems:

Providesforrgeneraltheating

Canbefed directly terairrhandlers to providerheat o,
pPersennel comiortandienvirenmental control

Oftenidsed toproduce hot water, wWhichis thenidirected to
hot=water based heating colls inairhandlers

Energy;sourcerfor producingi\Water for Injection' —'steam is
fedito Stills

Energy/sourceforproducingiClean Steam — steamiis fedito
Clean Steam Generators

Usediinvanous heatiexchangers throughoutplantto
supportprocess loads (e.g. auteclaves, depyrogenation
OVEens)

Pharmaceutical Facility Design
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Boiler Accessories

x  Condensatereceilver -holdsitherffeedwater that s pumped into
theboiler,

a \Vater Softener — Seftens the water prior to entry intorthe boiler
(remoyes hardness),inerder to prevent scalingrandipremature
fallure ol the'boller

Feedwater Storage tank
(also known as Water Softener Assembly

condensate return tank)

Brine tank
(salt)

Pharmaceutical Facility Design
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To High-Pressure
Steam
Requirements

To Low-pressure

Steam
/< > Pressure Requirements
* e —
High- Reducer
o e | Unit Heating cols
i l I ) 1
120 ps! ‘ (steam-fed)
%Trap

Low- ~L
pressure

11 psi . To/From Hot
gl Water

Requirements
(e.g. Airhandling

HW coils and
7<_|D_ others)
] Trap

To Condensate Return

T < —

To Condensate Return

p— To Clean

Clean Steam < - Steam

requirements
Generator

-t From Purified
| Water Source
i Trap
Condensate Return

HP Boiler Vent

baly —

Fezg\iflgter Chem ater
1 Softener
_®_ (Condensate Feed

Storage Tank)

S
T
=
A
\Y

Legend:
amseeeee—— \/\/ater

Steam *Note: Pressure reducer lowers the
pressure to low-pressure levels

0 — W0~ 0
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Another example ofia Plant £

Steam Distrbution r
In this example we see that the - I
pressure reducer reduces pressure o
for a single load (glassware washer).

pressure level (75 psig).

For this example, steam quantities o’E
are also shown. L

High Pressure
Boiler #1

The pressure is reduced to medium 125050 @g@ @

High Pressure
Boiler #2
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Steam-Fed Heating Coll

Example using steam to provide heat. Low-pressure steam is fed directly to the
heating coil in the airhandler

LP Steam Airhandling
Preh_eat Unit
Heating
Coill - fed
by LP HEPA Filter
Outside steam

air
—>

A
c
c
@
s
s

30% Filter Trap

. Prefilter Cooling
Return air Coil

from space

condensate Supply air to
return the space

Pharmaceutical Facility Design
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LP Steam % )
Example using steam
to produce hot-water

( to provide heating —

hot water directed to

Trap D l hot-water based

heating coils in

airhandlers

condensate
return

Hot-water Airhandling

out _ Unit
Hot-water in

,/ HEPA Filter

Outside

air
Blower

) !

/ 95% Filter / Cooling

30% Filter
Return air : Preheat i
Prefilter Coil - fed Coil v

from space T
water

Supply air to
the space
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Support Utilities

Other heating systems:

" Hot=-Water:s generated by plantsteam ok
rom hot\Wwater boller.

=" Electhic: EleGtriG resistancerneating alse
aneption (rarely used duerteroperating
expense)

Pharmaceutical Facility Design
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Alr Handling & HVAC Systems

Al HanalerZAIHandlimgrunit Attinit desighed
Nierdelivera certain amoeuntofalr, typically,
consistingloifa fan; filterrassembly.-dampers;

heatingiand coeoling colls; andicontrol
Instlimentation:

= Come: in all'sorts of sizes; and materials ot
construction.

= Rated In terms of capacity, measured in CEM of air
delivered by the unit.

Pharmaceutical Facility Design
Spring 2009
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Typical Air Handling Unit

Pharmaceutical Facility Design
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Alr Handling & HVAC Systems

Different grades:of airr handling units:

Commercial grade — hasic units serving commercial
office bullaings

Industrial’ grade — more durable grade to serve
manufacturing and other industrial aneas

Pharmaceutical’grade — doule wall construction,
more stainless steel; lower leakage:levels

Some: units are fitted withr humidifiers and
denumidifiers

Pharmaceutical Facility Design
Spring 2009
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Alr Handling & HVAC Systems

Al Handling units:
= Rated In terms of CFM

a Central station air handling unit — Mest common: In
commercialandindustrialiapplications

= Consists of several moadules
= Basic components of a central station air hanaling unit:

Filter section — tofilter the air;
Cooling collisection — e cool the air
Heating coll section — to heat the air
» Sometimes have two — pre-heat and primary. heat
Fan section — blowers that drive the air

MIXing box: section — open plenum that allows outside air to mix
with' return air from the space

Pharmaceutical Facility Design
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General Design Features
Typical  Alr Handling Unit

Mixing
Box
HEPA Filter

Outside / \
air |-é

Cc C C (&3
Cc C C (&3
e e e e
S S ] S
q S S S S

30% Filter 959, Filter l

~ Prefilter Preheat Cooling
Return air Coil Coil

from space v
Supply air to
the space

A
C
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General Design Features
Typical Alr Handling Unit

Return Air

EIF
Filter
1.31 inh2o

Cutside Air

Reheat Coil
Open 35 %

DAY
AHU - 45 ON

Freeze Stat

Cooling Coil
Open 0 %

Current MNew

69.0 °F

Setpoints
Room 309G
Filter DP

Supply Temp 63.8 °F

Pharmaceutical Facility Design

Spring 2009

160 in‘hZo

Supply Air
627 °F

f=t
=
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HVAC

Heating
Ventilating
Alr Conditioning

In a broad sense, HVAC refers to the conditioning
of a space typically for habitation, however it can
also serve to support industrial requirements.
HVAC can also refer to any and all of the systems
and equipment used for these purposes*

Pharmaceutical Facility Design
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Alr Handling & HVAC Systems

HVAC Systems:

The Heating, Ventilation and Air Cenditioning
system), consisting of air handling unit (prime
mover), ductwork (distributer) and asseciated
dampers; valves, and instrtumentation anad
controls:

a HVAC systems for industrial applications anad
Pharmaceutical and Chemical applications are
more sephisticated than standard commercial
HVAC systems

Pharmaceutical Facility Design
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Alr Handling & HVAC Systems

| o

& y &
s o



Alr Handling & HVAC Systems

AIRHANDLING 00 cen
UNIT CAPACITY

OUTSIDE AIR
—

|

SUPPLY AIR SUFELY Al
RETURN AIR RETURN AIR > B3GR 1,500 CFM
1,800 CFM 1,800 CFM ' ’

ROOM

Pharmaceutical Facility Design
Spring 2009




Alr Handling & HVAC Systems

WewillFdiscuss HVAC systems
and alr handling units: In

greater detail later in the
semester...
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Support Utilities

Compressed-All:

a lnstrument Alr

s Process Compressed Alr

a Generated by al-CoMPressors (Many: Types)

s Distributed throughout the facility,
typically inrcopper tubking.

x Measured in CEM (cubic feet per minute)

a [ypically' generated at 80/— 120/ psig
pressure

Pharmaceutical Facility Design
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Support Utilities

Compressed-AlFUSES

x Instrument air for all plant Instruments
and valves

= Fed to Process Alr Dryers that feed oll-
firee; dry air to pharmaceutical
eguipment suchi as' autoclaves, ovens,
Wwater for injection, ete.

Pharmaceutical Facility Design
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Support Utilities

Compressed-AlR Cooling:
All alrr compressors generate a significant
amount of heat:

= Heat exchangers: inter-coolers and after-
coolers cool the compressed air.

a Source of cooling:
n AllF conled

n \Water cooled (city water, cooling-tower Water
sometimes used)

Pharmaceutical Facility Design
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Typical Oll-free Alr Compressor

Pharmaceutical Facility Design
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Support Utilities

Compressed=-All DRying
= Ol content (lack thereof), moisture content
(dewpoint), and tetal particulates are

Impoertant fiacters in pharmaceutical
applications

x Dewpoint: the temperature at which moisture
pDegins to condense as the temperature of the
alr-water mixture'is reduced.

= Atmoespheric air has a certain dewpoint,
CURNRGRCOMPLESSIONSEENEEVW P OINIRGI
theraliFISTralsed:
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Compressed-Aill Dr/Ing

DUring compression, air temperature and dewpolnt rise

N
o
o

compression
|_\
oo
o

-
()
=
©
)
=
(@)
o
=
)
(o)

 95F
Ambient Temperature
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Support Utilities

Compressed-AlFDRyING
a Elevated dewpolnts are not acceptable as

condensation In distrbution pipIng anad
equipment can occur — leads to corresion

= Alr Dryers are used to reduce the
dewpoint/moisture; content.
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Support Utilities

Compressed-Alr Drying
= [ypes of alidryers:
n Refrigerated
n Regenerative desiccant
a Canrachieve lower dewpoints Withithe
desiccant dryer
n Refrigerated: 35%- 39°F dewpoint
m Desiccant: typically:— 405F, but can gor aown te
—1005k

s \We will'discuss desiccants in more detall later in
the semester......

Pharmaceutical Facility Design
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Support Utilities

Compressed-All Dying: refrgerated

= \Warm compressed aiifis passed through
evaporater, Where It IS cooled and
cdehumidified.

= Can achieve 35°- 39°F dewpoint.

Pharmaceutical Facility Design
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Wet hot air

ompessedees - REFrigerated air
dryer

air out
ﬁ

TX Valve

Evaporator

Condensate to CONDENSER

REFRIGERANT

Cool airin Warm air in
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Refrigerated Air Dryer
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http://www.zeks.com/PDF/200-800HS CFX.pdf

Regenerative Compressed Alr Drying

Regenerative airr dryers use desiccant media to
adsoerbmoisturerand contaminants from
compressed alr. The desiccant media can be
regenerated, orrpurged of the moisture it
collects; and used again and again:
Regenerative dryersiuse this process terallow
compressed air to be dried to very. lew dew.
points of either 40:F, -80:F, or -100:F. These
oW, dew. poInts are necessary for critical
compressed airr applications or for these in
extremely cold'ambient conditions where
any moisture remaining in'the aiFwould
freeze inside compressed air system piping
and block flow.
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Regenerative Compressed Air Drying

”"‘ B = Typically twoe tewer design
1;“; B = One tower IS in eperation, with
| Wwet air Intreduced Into the
gdesiccant chamber flows tipwarad

s Desiccant Is typically silica gel.

= [hesecond tower gets
regenerated — a small portion of
the dry air from' the first tower
flows' dewnward through the
second tower, thus removing all
the moisture it has collected.
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Regenerative Desiccant Air Dryer

Pharmaceutical Facility Design
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Support Utilities

Compressed-Alr RisthbuUtion

x [ypically in Cepper piping

= \Where the air can come in contact With preduct or
proeduct contact surfaces, pre-cleanea, medical grade
tubingris often tised torreduce: likeliheoa: of
contamination:

= Pressure regulators, and filters are often used at the
Lse poeints;, as required:

= Alr receivers (storage tanks) are strategically placed
In the system — especially needed at leads that
reguire a large amount of compressed: air over a short
time period. These reduce sudden pressure drep in
the system.
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Support Utilities

Compressed-All RISthRbUEIGN

x Filters to remoyve particulate and any.
remaining oll droplets typically at inlet and
outletrof air dryers

a Compressors cycle on and off based on
pressure level in the system

= Achieved thru pressure sensing in the
distribution main — Input fed to controller
(typically RLEC):

= PLC In turn cycles compressors on and off.

Pharmaceutical Facility Design
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Support Utilities

Compressed-All RIStHBUEIoN

x [ypically have redundant Compressors
connected i parallel

x Start and stop based onipressure in
system

Pharmaceutical Facility Design
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COMPRESSED AlR FLOW Air receiver
DIAGRAM - SIMPLIFIED ( )

17 >
Filter [g] Filter

Air Drier

Outside air Oil Free Air
» Compressor .
) Air receiver
[ A

E-20

y

Filter[gj Filter

LOAD
(EQUIPMENT)
[ 4

Ouitside air | Cil Free Air
—> | Compressor

LOAD LOAD
LOAD (EQUIPMENT)  (EQUIPMENT)
(EQUIPMENT)

Controller
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Support Utilities

CentraliChilled\VWater Systems

Ardistributed system  that provides “chilled* \Water te air,
handlersiandieguipment

Chillediwateriisicreated by chillers —many: different
Lypes'—based on refrgeration cycle

Disthibuted throtghout plant by pumps
Temperaturertypically runsthetween 42 andiS05deg K

Fed terairhandlersithat previderair-conditiocning fer the
puUIlding; e persennelfcomiortand environmental
control

Ini'seme’cases; used directly by process'eguipment to
provide cooling for the Process
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Support Utilities

Central Chilled \Water Systems
CentritgaliChilliers

Primany,components:s evaporator, Condenserand
COMPrESSeY,

Refrigerant gasis pumped by thercompressorintorthe
condenser:

Condenserwater flowsithrotightthe condenserand
Cools therefngerant

Gondenserwateris cooledinithe ceoling tewer:

Liguidirefrigerant flewsrthrovghithe' evaporator:;
Wherelt then cools the water to produce chilled
\Wwater:
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Central Chilled \Water Systems
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Centrifugal Chiller

CONDENSER

CONDENSER WATER
SUPPLY 68 F

CONDENSER WATER
RETURN 86 F COMPRESSOR

Chilled Water Return 55 F

Chilled Water Supply 43 F

EVAPORATOR
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Central Chilled \Water Systems

Condensing
Water Supply
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Typical Chilled
“TOWER Water System Flow
o Diagram
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Airhandling Unit
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Support Utilities

Electrical Distrbution

a MUSstconsider size andlecation of
SUbStation:

a Size andilecation ofiflecal metor
control centers

s ViUustensurerdesigniis consistent
withrallfapplicablercodesi (NEE)

a Considenifclient desires on-site
backsup generation

Pharmaceutical Facility Design
Spring 2009 75



Support Utilities—_

ElectricaliDistrbution

|(/

) [C-eh

\What-are the' major voltages usedin a acility?

A7160Volt: used fernigher herSEPOWEN
loads/eguipment

48000l -"most commonrior pharmaceutical
equipment

2 c\Volt-usediierlighting
2200\/0lt - used for smalllfandmeditm SIze motors
208\Volt - used for smallland meditim Size motors

120Voelt- moest common'- tised icrgeneral
pPUGPOSE;, OffiCes, COmMmpPULErs
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UTILITY POVWER

13 KV HIGH VOLTAGE
LINES

Substation contains

transformers that
reduce the voltage to
usable levels, typically

480 Volts

Motor control centers
distribute power to motors and
equipment, lighting, etc..

480 VVOLT

Typical
Electrical
Distribution
2 in a Plant

120 VOLT

&%
&
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UTILITY POVWER

13 KV HIGH VOLTAGE
LINES

DIESEL GENERATOR

480 VOLT

E-7

120 VOLT

&
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The Facility )

fFaciIity
Manager

Operator
Station —
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Emission Control Systems Must be
Considered by the Designer

\Vater:

x pPH Control and Menitoring Systems

a Local sewerage authority has limits
based on DEP reguirements

Al (DEP LLimIts):

= Alr emission’ control devices such as scrubhers and catalytic
Incinerators used to remove selvents (VOC's: Volatile
Organic Compeunads) from the air stieam

a Dust collectors to' pickup: particulates:
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Emission Control Systems

Allr (DER LLIMILS):
s Dust collectors to
pickup; particulates

Cartridges or bags inside
the unit traps the dust

Replace filters on a
regular hasis

Monitor the air side
differential pressure to
determine change-out
time.

Compressed air injected
Into filterr te: blow-out
dust on'surface

Dust collected in drum

D>
_‘./Pa
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Dust Collection

To atmosphere

A

% Compressed
air

Dust Collector

Exhaust Fan

Dust from
process

-

Ductwork N

Cartridge
Filter

55
Gallon
Drum
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Dust Collector w/Differential Pressure Monitor

Differential Pressure To atmosphere
in inches of water

DP

Exhaust Fan

oy | |.|| | —-—»G

55
Gallon
Drum
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Emission Control Systems
VVOC Emission Control

Al (DER Limits):
SCrubhers

= SCrUkBEers — remoye
solvents' (VOC'S);
soeluble edors and fumes
from the air stream

n \Wet-type packed
Scrubber — Wwater comes
In contact with alr and

absorbs the solvent:
. | Packed Bed
m Solvent mixes with water

and goes to drain
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Emission Control Systems
\/OC Emission Control

Al (DER- LCimits):
= [hermal Catalytic oxidizer: unit that removes
selvents by Incineration (destruction)

= \V/OC's are converted to CO, and Water Vapor,
along/withrheat, and discharged to the: air

s Alris first heated to about 1,500 deg

= Metal'or ceramic catalyst bed reacts with the
\V/OC |laden air

Catalyst

metal or
ceramic
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Emission Control Systems
V/VOC Emission Control

Thermall catalytic oxidizer
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Emission Control Systems Must
be Considered by the Designher

Pharmmaceutical MACT (Max. Achievable Control
Tlechnoloegy)

N Sets emissions limits or control efficiencies

= FOUr areas:
Process vents
Storage tanks
\Wastewater treatment units
Fugitive emissions

= Complicated to apply.
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Security & Access Control

HaStorhe considered durngriacility design

MUchimore attention recently from
Pharmaceutical industhy.

MUuStshavera well-thought=-cutisecurity plan

Security systems need to be effective; but
subtie

\Want employeestfiocused onithellrjoh = donkt
Want a fortressrmentality.

Secunty Plan starts offifwith defining your
critical’assets
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Security & Access Control

Veniclel/AGCCess

== Define’and establish ceontrelled siterentrance(s)
== Station'Secunty/Guard

== Remotely /Controlled Gate

ClesedrCircuntaliVa(CEiIN)rsurnvenllance

" nteror Areas

= Pernimeter Areas

== Older systemsiane analeog'— Videortape
"= N\Newerisystems are digital — preferred
=S Veny useful ferinvestigations
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Security & Access Control

INtrUSIon detection

n Door Moniters/Alarms
m (Glass Break Detection (Shoeck sensoers and acoustical SEensers)
= Motion Sensoers

ACCesSs ControlMetheds

m Lock and Key
m Card Access — more desirable
x Can'be imprinted withranindividuals photegraph
More convenient than keys
Can double as an ID badge
Provides electronic record of entry/exit
» Provided with unigue access level
m Can be card swipe or proximity.
m Other technoloegies: palm scan, retina scan

. Usefulfor controlling access to sterile core areas — gowning
qualification
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Security & Access Control

Flneamental SecurLy:
Concept:

(CONCERICIRINGSION
SEOUHEY

Increasingly. more
Secure areas as you
preceed toward the
critical areas:

Each zone: bhounadary has
controels to prevent
against threats.
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Putting It all tegether — Visualizing the
building and utility. systems

2™ Floor
Manuf. Offices
Basement Level
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Putting It all tegether — Visualizing the
building and utility: systems
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Putting It all tegether — Visualizing the
building and utility: systems
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Putting It all tegether — Visualizing the
building and utility: systems

3" Floor
Manufacturing

2nd Floor
Manuf. Offices
l_-ll
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