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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of the Expenditure Efficiency &Project Authority (‘EXPRO”).
This Document should be read in its entirety including the terms of this Important Notice. The government entities may
disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that
such disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their
respective consultants and/or contractors, is at that third party’s sole risk and responsibility. EXPRO, to the maximum
extent permitted by law, disclaim all liability (including for losses or damages of whatsoever nature claimed on
whatsoever basis including negligence or otherwise) to any third party howsoever arising with respect to or in connection
with the use of this Document including any liability caused by negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this
Document.
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Mechanical Design Aids

1.0 PURPOSE

The purpose of this section is to provide the Entity-A/E the templates, checklists, design guidelines, etc.
(collectively called Design Aids) to comprehensively define the Mechanical design of a Project and ensure that
the design is complete, uses appropriate templates and has undergone the necessary checks to achieve the
quality design which can be used to purchase fit for purpose material/ equipment and safely install all facilities
under Entity’s project.

Refer to Volume 6 Chapter 7 - General Design Guidelines (Document No EPM-KEO-GL-000016) for the
definition of terms used and the instructions on the use of every element of Design Aids. Section 12 also
covers non-discipline specific Design Aid such as Calculation Templates, Calculation check list, Design
software list, etc. which apply to all engineering disciplines including Mechanical. Users are urged to carefully
read the instructions provided in Chapter 7, Section 1 to fully understand the purpose and use of all documents
listed in this section.

The Entity-A/E shall review the list of documents in both sections (Section 12 and 13) of Volume 6 Chapter 7
and determine the templates, check lists, etc. applicable to its project. The list of applicable templates/
checklists/ etc. may vary from project to project depending upon the Design Scope of Work of every Project.

2.0 REFERENCE

EPM-KEO-GL-000016 - General Design Guidelines
EPM-KEM-GL-000001 - Mechanical Design Guideline
EPM-KEM-GL-000003 - District Cooling Design Guidelines

wn e

3.0 MECHANICAL DESIGN AID

The Mechanical Design Aids developed for use on Entity’s projects are listed below, each issued as a
standalone document.

3.1 Mechanical Design Guideline

Refer to Chapter 7 of Volume 6- General Design Guidelines (Document No EPM-KEO-GL-000016) for the
purpose and the instructions on the use of discipline Design Guidelines issued for use in the design of Entity’s
Projects.

Refer to the document EPM-KEM-GL-000001 for the details of Mechanical Design Guideline.

3.2 Mechanical Design Deliverables

Refer to Chapter 7 of Volume 6- General Design Guidelines (Document No EPM-KEO-GL-000016) for the
purpose and the instructions on the use of List of Design Deliverables issued for use in the design of Entity’s

projects.

Refer to the document EPM-KEM-RG-000009 for a typical list of design deliverables applicable for the
Mechanical design discipline.

3.3 Design Check Lists

Refer to Chapter 7 of Volume 6- General Design Guidelines (Document No EPM-KEO-GL-000016) for the
purpose and the instructions on the use of Checklists issued for the use in the design of Entity’s projects.

The Table below lists Mechanical check lists issued for use on Entity’s Projects.
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List of Mechanical Checklists

SN Checklist for Document No.
1 Mechanical Plant Room Layout EPM-KEM-TP-000001
2 HVAC Riser Diagram EPM-KEM-TP-000002
3 HVAC Layout EPM-KEM-TP-000003
4 P&ID EPM-KEM-TP-000004
5 Equipment Schedule EPM-KEM-TP-000005
6 Fire Protection Layout EPM-KEM-TP-000006
7 Under Ground Utility Layout EPM-KEM-TP-000007
8 Standard Mechanical Design Deliverables EPM-KEM-TP-000026

3.4 Templates

Refer to Chapter 7 of Volume 6- General Design Guidelines (Document No EPM-KEO-GL-000016) for the
purpose and the instructions on the use of Templates issued for the use in the design of Entity’s projects.

Table below lists Mechanical templates issued for use on Entity’s Projects.

List of Mechanical Templates

SN Template for Document No.

1 Diesel Engine Data Sheet EPM-KEM-TP-000010
2 Mechanical Equipment List EPM-KEM-TP-000012
3 Mechanical Design Criteria EPM-KEM-TP-000014
4 MED Desalination System — Process Data Sheet EPM-KEM-TP-000015
5 Miscellaneous Chemical Feed Systems Data Sheet EPM-KEM-TP-000016
6 | Atmospheric Bulk Chemical Storage Tank Data Sheet EPM-KEM-TP-000017
7 Horizontal Centrifugal Pumps Data Sheet EPM-KEM-TP-000018
8 Sump Pump Data Sheet EPM-KEM-TP-000019
9 Roof Mounted Ventilation Fan Assembly Data Sheet EPM-KEM-TP-000020
10 | Sewage Lift Station Data Sheet EPM-KEM-TP-000021
11 | Hydropneumatics Tank / System Data Sheet EPM-KEM-TP-000022

3.5 Typical Construction Detail Drawings (TCDDs)

Refer to 11.6 of Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEO-GL-000016) for
the purpose of issue of TCDD in the design of Entity’s projects.

Table below lists examples of Mechanical TCDD’s issued as sample for use by Entity.

SN Title of Drawing Drawing Number

21 | Fire Water Sprinkler Nozzles EPM-KEM-05-000001

22 Typicz_il_ Take Off from Rectangular Duct to Round Duct - Duct EPM-KEM-05-000002
Transitions

23 | Emergency Shower/Eye-Wash Detail EPM-KEM-05-000003

24 | Elevator Sump Pump Piping Detail EPM-KEM-05-000004

25 | Installation Detail of Fire Hydrant (Wet-Barrel) EPM-KEM-05-000005

3.6 District Cooling Regulatory Requirements

Pursuant to Ministers Council Resolution No. 27 dated 3 Nov 2015, the Electricity and Cogeneration
Regulatory Authority (ECRA) have issued a Regulatory Framework No. ERD-TA-010 (v-17) dated 29 Ausust
2017 for District Cooling. The ECRA resolution mandates the use of District Cooling systems by all
government Entities for new projects requiring cooling loads/ building coefficient values specified in the
Regulatory Frameworks. The frameworks also defines procedures for licensing, national criteria for district
cooling implementation, etc. Refer to Document No: EPM-KEM-GL-000003 — District Cooling Guideline for
as a guide in the design of cost and energy efficient District Cooling Systems. Just like any other design
guidelines included in the Mashroat Projects White book, this guideline is also for reference purposes and
not mandatory. Entity shall hold A/E’s responsible for the efficient and compliant designs of their projects.
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Entities shall consider all applicable requirements of ECRA regulatory framework in the initial planning and
design of all new government infrastructure projets across the KSA.

40 ATTACHMENTS

EPM-KEM-TP-000001 - Checklist - Mechanical Plant Room Layout
EPM-KEM-TP-000002 - Checklist - HYAC Riser Diagram

EPM-KEM-TP-000003 - Checklist - HYAC (Duct) Layout Drawing
EPM-KEM-TP-000004 - Checklist - P&ID

EPM-KEM-TP-000005 - Checklist - Equipment Schedule

EPM-KEM-TP-000006 - Checkilist - Fire Protection (Pipe) Layout Drawing
EPM-KEM-TP-000007 - Checklist - U/G Utility (Pipe) Layout Drawing
EPM-KEM-TP-000026 - Checklist - Standard Mechanical Design Deliverables
EPM-KEM-TP-000010 - Template - Diesel Generator Data Sheet

10. EPM-KEM-TP-000012 - Template - Mechanical Equipment List

11. EPM-KEM-TP-000014 - Template - Mechanical Design Criteria

12. EPM-KEM-TP-000015 - Template - MED Desalination System Data Sheet

13. EPM-KEM-TP-000016 - Template - Miscellaneous Chemical Feed System Data Sheet
14. EPM-KEM-TP-000017 - Template - Atmospheric Bulk Chemical Feed System Data Sheet
15. EPM-KEM-TP-000018 - Template - Horizontal Centrifugal Pump Data Sheet

16. EPM-KEM-TP-000019 - Template - Sump Pump Data Sheet

17. EPM-KEM-TP-000020 - Template - Roof Mounted Vent Fan Assembly Data Sheet

18. EPM-KEM-TP-000021 - Template - Sewage Lift Station Data Sheet

19. EPM-KEM-TP-000022 - Template - Hydropneumatics Tank System Data Sheet

20. EPM-KEM-RG-000001 - List of Mechanical Deliverables

21. EPM-KEM-05-000001 - Fire Water Sprinkler Nozzles

22. EPM-KEM-05-000002 - Typical Take Off from Rectangular Duct to Round Duct - Duct Transitions
23. EPM-KEM-05-000003 - Emergency Shower/Eye-Wash Detail

24. EPM-KEM-05-000004 - Elevator Sump Pump Piping Detalil

25. EPM-KEM-05-000005 - Installation Detail of Fire Hydrant (Wet-Barrel)

CoNoOA~LWNE
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Attachment 1 - EPM-KEM-TP-000001 - Checklist - Mechanical Plant Room Layout
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Attachment 2 - EPM-KEM-TP-000002 - Checklist - HVAC Riser Diagram
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Attachment 3 - EPM-KEM-TP-000003 - Checklist - HYAC (Duct) Layout Drawing
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o ¥
N sre duct elevations shown |.e.g.. from Tleor a0 batbam of ololololole
recianpular ducts ar centedine of round ducls]?
M duct honzontal amensars shawn f requred (e.g., from
15 | canterine of buldng column or wall: 1o clsestedpe ofrectangular |8 | B |3 |8 |8 |8
dusts or canfarine af round ducts)?
16 | Are balancing dampers provided al each Grandh | OO0 |00 [0 o]
T Shres fre d..'llr.pers included in duct penetrations thrawgh hne-rated ololololole
wials i reguirad?
5 .I"..re backdralt ar |:?LI..1‘.r_n dampers provieed al fanBlower ololololole
discharges f reguinad?
ra ducts al squipmen! cannecians tha cores! sizes [ maich
19 | information an supplier drawings) ar are iRnsiban pieces induded oo aja|a|a
fo rmate up with equpment ¥
20 e Rkl -'.'-'.lrnl:t.r_lrr.'- ar ExpAnSion jonls shawn whens neguined ololololole
for equepimend connections®
" [3]5] L?II:IJIHIIEI'IE far duct =zing support the ducl sizes shawn an the ololololole
drawing?
Zz | Do ar velkcies @l wilhin industry gudslines? 00 OO0 |0 (0|
3 | I the direchon of Tow nocaled (0 nal abaous) arall guct runs » OO0 |00 [0 o]
F4 | Have Constrochsbibty reguiremients been consigensad? - BE-BL-BE-B]
25 | Have Operalilily requaremenis Deen consdered | O[O [0O(|0 |0 [0
. Has Accassitmlity far repanr, mennbaranos, and inspecian besn ololololole
carsidured ¥
. s duet and egupment access doars shawn wilh approprale ololololole
spsce b apeEn’t
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,,\( Mechanical Design Aids

Attachment 4 - EPM-KEM-TP-000004 - Checklist - P&ID

FHILELT MARE Pl RO PEY

DHISIHE DIE CHELKER
MI& | TES | MO | Hi&

TES [RD
1 Wi the comect drasang iemplale used (hbie blook and borders 12 BB
oo

Uoes the hitle blook show the reason far esoes'ravison, and = e
2 | associaied revision letler ar number agprapeiate and consistent with a e |a|a
Praject Procedunas ¥

3 | Is the P&ID drawing numiber in aooardance with Praject Procedures?

Hawe all cutstandng change papers (eg., DUNs, FLUs, MNUKS, aba)
pesn noorparabed and nobed as such mn the title bleck?

Is there an Intellecthual Frapery (IFiDisclhamer Slatement on the
drawing?

Mne the symibols for squpment, lines, vakes, and in-line specially

& | camponents in scoordance with the Project’s standard symbolsand |8 |8 |8 |0 |& |8
Isgends?

Myre Bags assigned b egupment, instniments, ines, vabses, and in-
lires gpecially companants in aceordance with Pregest Procedures?
Are [ine sires, matenal clhsses, and ratings (indcating

& | scheduleithickness) shiown on the drawing, and are they apprapriate
for the fuid sarvica?

=4

Lo calculal far | = t the | = iy}

o o calculalions far Ing sEng suppon e SIEes =FwT = ololololola
FPaID7 .

10 | Do Hud velooihes fall wehin mousiry guiseines? 5 FREREREREDLE
Is there a calculatan for he desgn uressure F i % af

11 I '-.E’j o gjoa|jo|Q|a
the syshem?
Hire th aberial o rated far | midiflons of the

12 res E;.lp-enl ks e A rl'ﬁlil\{:tk ns olololololo
S
& lower rated ppe dass s |.|°’ T @ eSS

13 | reduclion device, = a ar ruplure sk reguared o|g|agjo| oo
ard ircduded in the 5

14 | s the dlr&'.llmu‘ll'lul.ri'[l{l;jll,!&‘[l‘l mat abwous) far all lines? ERERERERERLE

iE Is control logic shawn oteetly for sutomahc operatian of olololelolo
apipmentsystem?

\5 where all the malch Ines checkad on us PEID shaed and found 1o be ololalololo

cormest®

Ua the e size= and pipe classes on tis FEID sheed mabch ofber

17 | PAID sheels al the inbrdaces (Tor all of-page canneciar match
poinis)?

#ne precise soape boundanes shawn on the PaID o dearly shaw the
18 | soape of supply Tor each separale suboardracior and the associated oo |gjo| oo
interfaces?

18 | #re Hush-oul cornecians shown ol requiredy?

Uoes the system desgn comply with applicable cades, standands,
ard regulatory requirements?

Does the system desgn comply with the applcable Froges)

21 | Mechanical Design Critena, Praject Scope Boak, ar ary other Project
Design Base Documents?

#re the noles aporopnale and ane they mareed m apphcable plaoss

=l

2| o the PEIDT il '
Has approprate interdisciplinary and intradeparmental cotr@nabon

3 o ojo|jo|o|o
af the P&ID beaen compheted?

21 Has the Ungnator of the FPAID resclved coardinabon camments and ololalololo
incarparated chanpes whars required 7

. I recquired, Fas the FaID baen stamped by @ registered Frobassional olololololo

Engriser?

iLn PalDs Slssued far Dse™ (Kew. D00 ar ligher), have aneas of the
76 | drawing with incomplele designs or preiminary mformation been
placed an hold 7
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W,

Mechanical Design Aids

Attachment 5 - EPM-KEM-TP-000005 - Checklist - EQuipment Schedule

PRILEST MAE ECUFEENT SECHEDULE MO | REY
UMIGING IOIE | CHECRER
MIA [TES [MO |Ri& [TES | RO
Wi the comest Equpmeant Schedule lemplate used (bie Block ang
1! = H 1 olo|o|lo|o|o
Bordars)?
Uhoas fhe e block shoe the reason for esoeirevisen, and = he
7 | assocaied revision lefier ar number apprapeiate and consistent with o|g | a|g|a|a
Fraject Procedunas?
_ Is the BEqupment Schedule number in acoardance with Fraject
! oo |o
Frocedures?
4 Have all outstandng change papers (e.g., DCMs, FCL=s, NUKS, abs ) ololo
Bean ncorparabed and nobed as such i the itk bleck?
1% there an Infellechual Prapery (P Dischamer Slatement an the
2 party (IF) o|lo|o|lo|o|e
document®
Is each piece of equipment assaciabed wat the parioular sysbeam
=] design an a given drawing listed with an appropriabe descrption and a|ja | a|a|a|o
rafings &= isbad belaw? T
1% thoere a unioue Tag Mumber or Mark Number green Tor =
T | e 1 gﬁ“?\@(ﬁ:}nnnnnn
2 | Is a Locabon, Service, aniior Sy INCLKIeg L Bt iR | OO (o[o |00
Is an Equpmeant RabngCapacty shawn chi e
g | ibem? {e.g., Aow, head, pressure diffe jdl| load, surface o|g ||| a|a
area, volumes, afc | ™ ""h )
Are indetioutiel Aud condeons s Sptrapnale bne bems?
10 | (e, Aud bype, pressune I or differentials, welocity, o|g | || a|a
ale |7 ey Y LA
Is mabaripoeer infarmaliomrfideded (eog., KEM, KW, Valtage, Phises,
1| e &g o o|lo|o|lo|o|e
12 | Awre e Mandlacurer and faadel Mmber show far each ey OO0 [ofg [o [0
13 | #vre the Naotes, BEemarks, and Belerences sppropnate and correct™ OO (o[o |00
Hias opnate interdisciphrany and infradeparimental cocedinabon
14 i FRINETY p o|lo|olo|o|o
al the Equiprment Schedule bean comipleted?
Has the Ongmator of the Equoment =Schedule resoksad coardinalien
15 9 =AU olo|o|lo|o|o
cammean's and incorparated dhanpes whearse requred 7
1= iUn Equpment schedules “lssied for Use® |Hay, 00 ar Righer), have olololaloln
] e it that hawe fat been confirned baen placed an hald?
i the Eguipment Schedubs s being resased, ane changes cleanky
1T | shown (2.9, using clouds, revision irangles, or nobas inthe revision |0 |3 [ |8 |3 | O
liree of the fitle block)7
i the Epuipment Schedule 15 being revsed, are all presious reveon
18 y . r g o|ojojo|o|o
rartkings (clouss ar triangles) removed ?
Urgruls’s haress ) Sgrealan: and DaE CEachars Hema ¢ Sgneluss ared Dale
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Mechanical Design Aids

Attachment 6 - EPM-KEM-TP-000006 - Checklist - Fire Protection (Pipe) Layout
Drawing

FHROLELCT MARE FIHE PFHLUIFECTEON RE,
LA Daac Pt

OWIGIN& TOIE THECKEN
MR [TES [ND | MIA [VES| WO

T | Woas et comes] drasing Emplale used (Hde Hock and boeders)? | @ | @ (@ 3 [& [5]

T | o the [enest Dackground wsed? 00 (0| 0 |00
LUoes the e block show the reason for Esus'revision, and & 1he

£ assoiaied revision lefter ar number apprapeiate and consistent (== | a oo
with Project Procedures?
15 the lavout drivwmng number in acconrdanos with Fropect

q =] =] o
Procedures?

- Have all outstandng change papers (eg., DLNs, FLD=, NLKS o o lolo
@l ) Been incarparabed and noted as such n the St Black™

e | Ihe_n: an Intellectual Fropery (IPplisclamer Statement on the ololal o |lale
drawing?
Mne the symbols for mping, valves, and any other specialty

7T | components in acoonrdance with the Project's skandard symbals = T = T = = = =
and legends?

s Mre e e tag numbers, sees, malenals ant -:-'_ln‘h;ua‘.!un ololal o |lale
corsistant with the latas! version of the ssociated nser disgram?
15 the canbguratan Tor vablees, branch hnes, and if-line specialty

=1 aguipment cansisbant with the latsst vargion af the u".#.,uuale s |0 (0 |0 a oo

diagram?

M there ary markups on the master red-lned rsser
10 | ishowing pending nser diagram changes] thal oo oo |o|D

incarparabed inlo the pipe Byout an this dragy

Ay there ary changes that need o be ni'u'EIl:f red-

11 | lineed riger diagram to reflect the “as-b mhshownan |0 |0 || O |Q | O
this layaut draneing ™ ri\
Lhoms She waabar 5|.|'.||.'4:.-".-L |n-'_l.||.1e A past-

12 | indicator vahee located .:ll k;n.:lll.* |==feh distance from the o|ga| a oo

stnuciune [e.g., =40 1/ 12 |p-¢#
Is the fre protechon mamn IscTalen valve convenienlly kecated
13 | {efher in the sprmkler vakes ream, & the man enfrance dosr,orm |8 |8 |8 B oo
fhe main slairesall?
il thee Tine profectan bne s fed from the polable water supply, 1S
14 | there o backlow preventer m the branch line o the fiee profecsion o|ga| a oo

Sysiam T
Uo the standppe pressunas stay wilhin the aliawable ranges while
15 | meating the minmum pressure at the iop of each standpipe (o o|ga| a oo

meat {he fire probection code?

Hra standppe hoes conrechons pravided withon Bhe struchares B
16 | supplement yard Fpdrant coverage of the sruclure maccordance |8 |8 |8 8 |8 |8
with the fre profecton coda ¥
Lhoas the ramiber uf*:-r.lrnl-ilur.s and HE'-&-’.ILIE!I.-EIJ snrmkler Fesd ololal o olo
spacing mest the fire proteclion code reguirements?
Uoes the pressure at the mast hydraulically remote sprmkler bead ololal o olo
et the mnimum pressure required by the fire profection code?
Mre spnniklers localed under any obstruchions that are 24 112 m
19 | wide (eog., platiorms, dwss, grating, elc. ] where required by the g|g oo |@|Q
fre profdecton coda®

dyre the K-Taciors identhed lor al the spninkler heads, and are they

7

18

0 (= I = - A - | o a
all apprognate for the area hazard?
yre e lemperabure ratngs dentthed far @l aubomabc sgpnnkker

1 e = e na ojlo|o|o |oo
heads, and are they all apprapriate for the area hazand®
1% @& mann dramn fest connechion proveded for aach sormkler

22 o H ! ojojo| o |o|o
T ]
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e | -
,,\( Mechanical Design Aids

Attachment 7 - EPM-KEM-TP-000007 - Checklist - U/G Utility (Pipe) Layout Drawing

PRLLECT MARE LWL UTILITY LESTAIT LA ML | FEY

ORIGINATOR | CHECHER
ML | TEX

Kok | YES | MO [T

1| W (he comecl drasang emplale used (Hie Bock and borders)? OO0 [0[O0[0 (0]

| W the Latest background used ! FREERERENEREE
Uoes the hile block show the reason for esuetravisin, ano e e

3| asscciated resision letier ar number apprapriate and consisient og|ajaga|aoja|a
wilh Project Proced ures?

P Is the layoul drrwng number in accordanos with Propgect o olo o
Pracedires?

- Harwe all aulstanding change papers (eog., DUMNs, FOD=, MCHS o olo o
ale | besn incorparabed ard nobed as =uch n the Site block?

: I Ihe.rl.* an Infellachus Prapeary (IFpLhsclamer Statament an the o olo o
drawing?
e thie symibols for pping, valees, and any other specialty

7 | camponents in accordance with the Projecl's standard symbals oo |o|a|a|a
and legends?

R Are thie R a0 numbers, sces, malenas, and oanfguratan olololololn

canmistant with the latest version of the aasociated PEIDT

Mre there any markups on the master rag-lned FPAID (shawng
g | pending PAID changeas) thal nsed o be incorparated into the |'.|i|.e og|ajaga|aoja|a
layaul an this drawing?

Mra there any changes [a.9., branch take-off order] that

10| enarked an the master red-lined PAID o rl.'"EI:l 1z ﬁ@ g ajajaja|o
canfiguration on this youl drawing?

Mre any specaky hthngs ckearly idenbfe I:'Ilﬁf.l.e’r: 43"
! albow, leng-radius vs. short radius Eﬂ-“th:}, o|lo|o|o|jo |0

Ayre ke boxes shaven to allow &Goe "H'f'.'l:"'.'- catad

12 | below grade and are re..'r'_hJ;‘-_l}:ld:d semsshowonsuch | @ | @ |[@ | & | & | @
wahaas?
i back-How pre'.'enler*.'-d-r. h._hl-.'es aAre recjures] i e

13 | underground lines, is the sian [direction of Aow) ol sack og|ajaga|aoja|a

walve carrectly shown?

Are suthcient dmensions shown 1o preasely boeate and describe
14 | the pipe canfiqueation [with dimensions indicated for all horizontal og|ajaga|aoja|a
and wertical nures)?

Is the pipe sloped properly (per the appicable plumbng code | and
S alkenwe for drairape if reqursd 7

#re held weldsiusiorsconnestions shawn and are they n

16 | apprapriate locations {oubside the bend clamp krgth whers
apabcable for lesible, nor-metal poe)?

e individusal spood lengths [Detween ield weldsTusans!

7 cannecikns) apprapriate for iranspan 1o the project sile? 0|0 |0 papasio

5 [3]5) '.'a.ﬂ'.-e enokba-and drmensions match the spproomate supplies olololololo
drawings?

1@ | 15 lhe direclion of Tow nocalied (8 nal abeous) ar all ines? 0|0 O |Oo[g [0

70 | Have Construclabiity remUuinements been considened 7 0|0 O |O[0 (O

21 | Havss Operabilily requirements been consdered | OO0 (0[O0 [0
Hags & tility fia L , e =iani b

. as Accassibility kar repair, manberance, and inspecton been olololololn
cansidered ¥

73 | 15 Canhodic prabes bon indeated 1F requred © OO0 (0[O0 [0

a1 Has an inferfersnce chack baen performed and bave clashas baen olololololo
resalved ¥

r il:f;ﬂ the match Imes checked on tis drassing and found % b olololololo

Lo the e sizes and matenaliratngs on ths drissing masch atber
#5 | drawings &t the interfaces (far all off-page conrector match
points)?
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Mechanical Design Aids

Attachment 8 - EPM-KEM-TP-000026 - Checklist - Standard Mechanical Design

Deliverables

PHLLELT MARIE LS URE

FEY

EQUIFEENT TYIE EQPUFEENT Tak ECTUIFRENT LOCATION
ETAMDARD MIECHANICAL
DEEMSN DELIVERABLES

DORIGINATOR

Hil&

TES MO

HWAC 5Y3TEM DELIVERABLE S

1| HWVAL Flan and Drawang which mcludes the folioeang

.

Leneral Mabas, Legands, and sbbraviabon

Dirawngy List

a.
[
d

standard Detail Drarsinigs

LDiuchng Floor Flan Lagawt Drawngs showng Untarm Frcian Lossas (LIFL)
and air velocity, UFL & shown ta ensune oversizing is avaded and velocty o
wvaid axcesmive naise generalion.

° o4

Chilledicondenser Waler ar Rengeran? Fiping Floor Flan Layawt Dravengs
LIFL ard Auid welacity is shown io ensure aversizing is avoided and velacily o
awaid excessive naise generalion.

sbearn and Frooess Hot Water Fipmg Floor Plan Lay-out Drssangs. Fiud
vilociy 15 shown 1o arsure axcessive 5izing is avaided

Hlant Riaorm Lay=cut Driwing

ExtermalUnoenground mecharcal ppng services drawings |as apolcable)

ingle Lire Diagram lor chiled waler disinbutan sysien FL and weloaby s
indicated

single Line Diagram for air distriusan systems. (L ank] yeledity 15 indicated

single Line Diagram for steam sysiems. Fluelys oy igeiCated.

Equipment Schedule BN N e

EME Process and [nst I'l.III'rEI'l‘HIJI:I quipeneEnt, wabar ard ar
distribution systam

B Seqquencs ol Eﬂl:j_'_ﬂ‘.qn I waler and a&r deinbubon sysiem

Based on Psychrom ﬂ-lE SAHLU mtemial arangement far coalng
ciil, Fiurmicifiesr, e b heating oail (as applicable)

ﬂﬂﬂqqﬂﬂqqﬂ

7 | Caloulabans wich |n-'_l.||.1e5'!*---

.

Laokng and haating lead outpue from Aevacamg, HAE, TRALE, and other
raputabile HYAC saftwana

o.

Aurlkow calculatan o apphcation with mainemum SCH i change per Four)
requiramient- &g, Healthcare, Labaatones, cleanroams, sami-conducions, e,

L

Fasychmamenc Process and cakoulsban for coaling, heating, humdiicatan, and
dahumidilication- applicable for complex HWVAC systam (healihcane, medicins
factory, paper factary, .| Canlralized AHU process, with minimal allowed
preces room lermperaburaBH Aucluations, low temperature ar SREH spplicatan,
and dual exlerral seasons (hat ard cold ambierd condtions).

Fresh far reguinements far Indoar fur Uuality and Budding Fressuanzation

Exhaus! requrernents for boilkats, kfchen, salabon, ebc

HYAC Epupment caloulaton ehich inchioeas:

Coaling capacity Tor AHU. FAHL, and FCU

Healing capacity for AHL, FAHU, ard FCL a= applicable

Eneny Recavery Uni for AHU and HRF {Heal Recavery Fan

AHU Fan flowrate, ESP [Exlernal S2abc Pragsune), and consumed poveer
based an TSP (Tolal Statc Pressana).

= ZupplyEshaust Fan flowrate, ESP (Exiemal Statc Pressure), and consumed
pEr

Chilled Wabar Pumg flowrale and head

Condersar Water Pump fosrate and bead

Coaling Tower Capacity and CT Fan flowrataPower Consumplion

Process Heating Circulaling Pumg Agerale and bead

Chiller naminal capacily based an tanget de-raling Taciar

oooool o| O ﬂﬂﬂqqﬂ
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Mechanical Design Aids

Attachment 9 - EPM-KEM-TP-000010 - Template - Diesel Generator Data Sheet

1 EQUIFMENT HUMEER|Z]
i EHE & MODEL OF ERNGE ' WD OF FOUR CYCLE
3 ENGIHE POWYER §0' 100%: LOAL LR
4 EXHELUET MANIFOLD TERMFERATURE & 1009% LOWD [
- EXHELET GAS FLOW = 1005 LDAn Lk
[ FATED EFEED Lgmj
¥ TYFE AND WMODEL OF SEUWFERCHARGER
A BRAEE ME&W EFFECTIVE PREEEURE U=sig
] FISTONE: SINGLE ACTIMG { DOUBLE f OFFOSED
10 MUMEER OF C¥LINDERE ! ARFRANEENENT
1t BORE I ETROKE imnj
12 FISTON COOLING MEDIURM @ MAX. PIETON SPEED [MPK)
13 STAMDEY RATING LR
14 CONTINUDLE RATING LR
15 FUEL CONSUMPTION
18 B FULL LOAD 7 3 LOAD 7 80 152 LDAD Lmiday|
1" OVERALL LEMGETH, WIDTH, HEIGHT {INCLUDING imj
SGEHERATOHR]
1d TYFE OF BARRING DEWVICE
19 TYFE OF LUERICATION OF MAlH FARTE .
i} CYLMDER LUBRICATION [SPLAEH DR FORCE FEEL] T
2t | LUBE QIL FLOW REQUIRED £ WrThil
iy MEX. LUUBE QIL TEMPERATURE 0 FLILL LOAL N Y [
24 | JACKET COOLING WATER RECUIRED AP RN R
24| M. JACHET CODUNG WATER TEMP TN e
24 | mex, JACKET COCLNG WATER PRESSHAR. LY A fRinrg)
24| RESERVOIR CAPACITY (COOUNG ISTERN, |- i
2t | EMISSIONS: RECUIRED == | L3 =A% ACTUAL
rf:| [ [ Cs, | e}
29 M == 3% (iggie]
0] PR 1aggiTe |
a1 S: Uit
32 Cinacily ]
13 SLURILGERES Sire Mods Ratng
14 INTAEE SILENCER
15 LLIBE QIL PUMFE
18 JACHET WATER FURMFPE
it JACHET WATER HEAT EXCHAMGER
14 EXHALST SILENCER
15 FUEL TiL FLIKFS
40 AlR COOLED RADIATOR
40 WEIGHT (ks
43 ALL ECUIFKMENTENGINE LEEE FLYWHEEL! FLYWHEEL
41 HEAWIEET FIECE
44 HEAYIEET FIECE HANDLELD (M KA INTERHANTE
45 Rt B | Pl LI BLLCTWABLE MIDISE LEVELE L _ 2E5 al _ mj
44
AT
44
HEW LIATE REALSLUR FUR HEVISIOR B CHED Al L AL S
MEEEL EMGME DATA EHEETDATA SHEET Jab ha.
EMERGEMCY DIEEEL GEHMERATOR MR M
Altachmenl
FROJECT MAKE Shap: 1 OF 7
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Mechanical Design Aids

Attachment 10 - EPM-KEM-TP-000012 - Template - Mechanical Equipment List

leg er Equiet igthne | Egmpt I'd or
Mark Equipmant Usszripben” Murmzfaciurr N ! Serai Imr I':..IIJ Lewwmnyg | Schad Hemurks Subronfrsct | SupphearT™
He. 2 | jeging= | [FFI = Mo. Fio. Mo,
_.-"-..":I
I" I:.-. o
_..--,_ b :" r'ﬁ
R R
il ¢ ¥ | .-'__:'-
r'"'-._ _'\-\.-":_.-'I b p
WA W
- %, |l |I X "....-__
(] W VY
1 T1 LY
P | L, H"_:"""
L e ]
_-':l ] [P
L
Legend: * Equipment Type, System, Fluid, Function, etc.

*k

Kk

Add Critical Size/Rating Information from Equipment Schedule Drawing
PO or Subcontract Awarded to this Company




Y Mechanical Design Aids

Attachment 11 - EPM-KEM-TP-000014 - Template - Mechanical Design Criteria

W,
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1.0 SCOPE

This design oriteris document should confain 5 brief statement of the scope of the Project 55 @ applies to
Mechanicsl design. This document showld focus on the Mechanica! design basis only, nof the design basis
for the enfire project. Thers is no need fo repest 5 Ist of standsrd project information that might change
snd reguire revising the Mechanicsl document, when in fact i is nof relevanf fo the Mechsnicsl design
baszis. The Mechamical design critena document showuld be prepared on & building or facility profofype basis
becsuse there is no need fo have a separsie document for each building or facilihy if seversl buidings will
have identizal or similar designs.

The cutbne presented in this fempiste is fo be followed 55 closaly 25 possible. Sections snd subsections
that are not applicsble fo the Scope of Work (5G] for this project can be deleted (with the remaining
sections renumbered sccordingly) The design crteris need not confsin the Nst of delverskles fo be
prepared for the project. The complete fisf of Mechanical delfverables should be coversd elsewhere in the
S0W documents for the project

Feferences for design critena inpuis shouwld be listed in esch seclion (as sppropriaie) and should siso be
included in Section T1.0 of this design criters document.

2.0 SERVICE CONDITION 5

The purpose of this section is fo establish the design cnfens relsted o ambient condiions that are fo be
used for Mechanical design. i is nof necessany bo iisf all of these nis for eveny project because nof
sif of these criteris will spply fo every geographic oosfion. r, this lisf is infended fo prowvide 2
comprehensive sef of all possible crferis that showld b= con by the Responsible Enginesr for
sppiicabiity o the MMechamical design. Most of these fia s ve been defined in the IOW
documents for the project.  But i they were not | bemsidded here fo estabilish the basis for
Mechanical design before procesding. (\ 6

21 Temperature and HIJI'I1IdI1.'l.|' i“\\v

The HVAC design basis sha in the Energy Conservafion Code portion of the
sppolicable building code. T Umidify design critena can be prowvided one of hwo ways! either
25 g dry bulk fempersiure jsted relstive humidify (25 5 percent of saturstion) or a5 dry bulh
femperafure snd coincident v temperature.

Two different sets of ambient lempersfure and humicily condiions are normally required for Wechsnics!
design. One set conlzins aversge and exfreme minima (winfer] and maxims (summer] for the location.
These temperature (and associsfed humidity) values define the basis for any egquipment locsfed oufdoors,
including rooffops. The other sef form the basis for HVAC design. HWAC design should not be based upon
exifreme minima snd maxima because that resulls in signiicsnf over-sizing and ineffizient operafion for
mast of the year. The HVAC design basis lemperature must be agreed fo by the Entity i not slready
provaded in fhe S0 documents

2.2 Wind Spead and Direction

Wind is typically not 5 considersfion for MEF equipment that is logafed indoors buf can affect oufdoor and
ropf-mounted equipment.  if 5 design valwe is not provided in the project SOW documents or applicable
Buwilding code, then this value should be tsken from ASHRAE for the nesrest westher siafion locslion. The
pregdominant wind direcfion mey diciafe the crigndaiion of some mechanicsl equipmend, such a5 cooling
fowers used for air conditioning maounted outside or on rooffops.

2.3 Precipitation

Maximum rsinfsll smounts sre imporant for the design of buidding roof and storm drsins along with any
outdoor sollechion basins (e.q., sumpl and transfer pumps (2.9, sump pumpsl. Roof and stom drains are
fypically included a5 part of the Qi design S0V, but Mechanical offen sizes the colfection basins snd
fransfer pumps. The applicable bulding code defines fhe design storm event Two scensnos are of
concem: the maximum {-hour rainfal (the peak shor-ferm event) and the 10-pear design stom (fypically
5 24-howur eventl. These crtena should be coordinated with the Givil Disciglne fo confirm thaf the comect
bzzes are heing used
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24 Air Guality

This section should address any special conditions unigue fo the site locabion that cowld sffect MWechanics!
equigment and reguire specizl design features. Air quality can be 8 concem both for design of outdoorroof
muount=d equipment snd for HWAC infake flters. If the building is loceled near 8 cosstal ares, the ambient
gir can conizin highly comosive salts making special coatings necessary for ouldoor equipment. Buldings
in urban aress are somefimes subjest fo air thal contains high levels of airbome pollutsnts making &
necessary fo insfal specisl fiters in HVYAC infskes fo protecf buiding occupands from bresthing that air
Desert areas with wind and sand may require specizl sheliers andfor sir itters to prevenf dust and sand
from pensfrating equipment located cuiside or gefting info aress that are indoors.

2.3 Elevation

Zite elevation relative to mean sea level (MWEL) is iypically provided but doesn'T nomally affect Mechanical
design, excepl af exfreme elevations (e.g., gresfer than 3000 feel sbove WEL] The higher the sile
clavation, the lower the air densiy will be. This does affect HVAD celculations, but most computer codes
will comrect for thiz sulomatically. It is nof ususly necessary fo have the exsct elevafion at the building sife,
becsuse the genersi elevation of the cify where the project 15 located is usually close enowgh for Wechanicsl
design purposes. This information can be found in ASHRAE climsfic fables if it is not provided in the project
ZOW documents.

2.6 Seismic Zone

showld be ncluded for the project sife.  Mechsnical equi i ciffed that can withsfand the

The seismic design basis from the approprisfe building code shoul sigd here. The seizmic site class
and design caleqory slong with mapped specirsl acceleralipn fo r &oth shorf and long penods)
seismic event described in this section.

27 Design Life Qﬁ\\\< -

N
The required design ife of Mechanicsl i W%mems shall be stated here. Wommal mainfienance
and replacement parts may bnz;/@ire E is design e expeciancy.

271 Erasion and Cnmﬁiur}f(.ﬁﬁg) B

Effects of any anficipafed erosion and comosion on §aihdoiemal e extemal surfsces must be considersd
on the design e of mechanicsl components. Parficuistes may impact extemsl (e.q., sand, saif, or other
dehris in the sfmosphers) or intemsl (e.g.. suspended solid, including comosion products) surfsces of
equipment, pipe, and ducts.  Sod with high conductivily or with high wsfer confent can affect exfemnsl
surfaces of underground pipe and sssocialed components (g.9., buned valves and fire hydranis). Corrosive
fluid= fe.q., demineralized waler, scidausiic solublions, cooling water with figh levels of dissolved solds,
such 55 seawater, el ) will impact infemal surfaces. Methods fo mitigate the impacis of anficipafed infemal
snd exfemal emosion and comosion shall be described here or in the sppropriste subsections of this design
criteris document (e.q., elechical pathadic protechion for underground pipes, excess wall thickness sdded
55 5 corrosion slowsnce for piges or ducts, exfemal wrapgping/soatings on equipment or components, efo.).

2.8 Enclosure Protection

The minimum degree of enclosure protection for indoor and owdoor mechanical eguipment shall be
prowvided here. Epclosure requirements shall consider air quaiily fe.q., wind, dust, sal, efc ). safefy (e.q..
for personnel protection from rofafing equipment, high fempersfures, or noise), and sesthetics [fo meet the
Entify’s requiremenis a5 described in the SO0W documents).

24 Sustainability Requirements

Fequirements for susfainsbiiy shall be sfated here. For LEED Projects, fsrget accreditsfion shall be
provided (platinum. gold, siver, or certited) together with the summarny of planned credits on how to achigve
fhe required accreditshion
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240  Mechanical Fire and Life Safety Requirements

The required ldechanicsl Fire and Life Safely Sysfems 25 per coordinalion with the FLS Consufisnt fo
somply with the Fire Gode, shall be indiceted here. This shall include reguirements fo cregle pressure
differenfis! across zones fo avoid migration of smoke from fire compsrment fo ofher profecied
comparments. The sysfem shall include, buf nof limited fo; staircese pressunzation, zoned smoke condrol
sysfem, Wt lobby or it shaff pressunzafion, alnum smoke extrachion, car parking veniifation snd smoke
management. This secfion shall include &l reguired parsmefers fo amive with the volumelnc flow
requirements such 55 number of open doors considered, differentizl pressure and air velocily across doors
and comparments. Al other design conditions shal also be indiceied such a5 dedicsfed or non-dedicated
system, compenssfed or non-compensafed system, sniisissfed plume temperaivre for building with or
without sprinkier, snd source of make-up air for smoke exhsust Computenzed sssisted sirsfegy fo
defermuine effective smoke flow and evacuabion, such a5 CFD [computsfions! fluid dynamics) modeling
shall also be indicated here.

The mechanical design engineer shall conform to the smoke zoning indicaied i the srchifectural FLE plan
fo ensure coordinafion with ife safely system zoning.

2141  Integration Requirements

infegrafion regquirements of mechsnicel FLS, HVAC sccessores (molorzed dsmpers), sprnkier
supenisory and flow switch, ofean sgent confrol, pre-action system confrol panels, LPG solenoid valves.
kitchen hood suppression sysfem, elevafor control panels, the ENS, and other mechanicsl sppurenances
o the Fire Detechon and Alamm Systermn Confrof Panels shail be indicated here. Integration of mechanical
FLE systems fo the FDAS is required for the Life Safely Sysfem fo wosk and function a5 one coordinaied

sysfem for the purpose of eary fire delection, fast fire suppressio confginment and evacushion.
and elimination of fuel snd oxygen sowrce o profect the oocu d propery. Infegrafed eleciro-
mechanicsl systems ensure nof only sefely of occupanis bu co for the immediate evacuation
of pocupants dunng emergency condiion. m A
R/{ N

2.0 CODES. STAMDARDS, AND REG

31 BuidingCodes _—~ |1>

Ewery location will have an spo L;'L'Jhg code. The bwilding code mey be a coundry code [e.q., Ssudi
Euilding Code) that is spplicab qhout the entire country; § siafe or provincial code thaf is applizable

throughowt fhe entire sfate or provinee; 8 regional code that is spplicsbie fo a large ares that crosses shate
or provincial harders, or 8 local cify code that is spplicsbie only to 3 pariicwlsr cify. Esch bullding code is
part of 8 sef of codes that includes sn Elecinzal Code, an Energy Conservation Gode, 5 Fire Code, 3
ldechanical Code, snd 5 Flumbing Code. It is imposfant to identiy each of these codes for Wechanical
design. The Responsible Enginesr should be sware of the fact that a local unsdichion may not have
sdopted an entire set of maiching codes. This section of the design criteris document needs fo cleany
identify the codes that are reguired by the regulsfory suthorilies thaf hawve jurisdiction for the review of the
project design.

Codes and Sfandards that relsfed specifically to HVAC, plumbing, or fire profection design are fo be
incleded in Sections 4.9, 2.7, and 6.1, respechvely

3.2 Hierarchy of Design Requiremeants

The hiersrchy of design requirermments shall be isted fo descnbe which sfatulory requirements (e.g., codes,
sitandards. and requlshions) or offer project documents iake precedence over one another. The process
fo resolve any confiicts shall also be described here. The Enfily may have requirements that exceed the
sitatufory regquirements, buf they cannot reduce or waive any siafufory reguirements.

4.0 HEATING, VENTILATION, AND AIR-CONDITIONING DESIGN

4.1 HVAC Codes and Standards

The specific list of codes snd sfandards fo be foliowed for HVAS design shall be listed here. A ssparate
subsection for esch industry group showld be used (e.g., ASHRAE, AMCA, SMACNA, NFFA, efic ).
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42 HWAC Basis of Design

The HVAC design basis needs fo estabiish which sress will have heshing systems, which areas will have
venfilation with oufside sir makeug, which aress will have air conditioning, which areas will have dedicaled
exhaust and which areas will have bumididy confrol o genersl each specific bulding srea should only
have the minimum set of seraces required o meet sisfutory snd Endity requirements. Lise of isbles for
each buiding or facility type with rows for rooms’areas and columns fo check the sreas that will have:
heating, venhiation, cooling, exhaust anddior humidily control sre suggesfed

4.3 Duet Criteria

4.3.1  Sizing

The besis for duct sizing will be sisted here. If there are no specisl Entify requirements for welocify limits
and flow resistanceforessure loss, indushy quidelines (e.g., ASHRAE, EMACKNA. eic.) shall be listed here
ano followed.

4.3.2 Materials of Consiruction

The design basis for dust mafensl selechion shall be stated here. Special considerstion must be given do

ducts that might be exposed to high moisfure on etther the inside or outside surface. Design quidance for
mnimum ouct thickness shall also be included in this sechion.

433 Pressure Class \%
— A A

the maximum expeched siafic
|:|' to lisf the wanous pressure c.fa'raes

Al ductwork shall be assigned a (SMACKNA] pressysd e
pressure for the duct sysfem. It is suggesied thetd\fs

required for the project slong with the comresp
construcied per the applicable cruf::l’efm?\far =3

3
434 Duct Sealing > %\y/

Criteris for sealing duchwork 2@! r the sppropnate guidelines i the Enengy Conservation Code
portion of the spplicable buildin Al ductwork shall be assigned 5 sesl cfass on the design drewings.
Jiodnts in dwust work will be sesled n sccordance with the spplicable sesling requirements provided in this
sechion for that pressure class. (A table shouwld be provided in this sechion fo summanze the applicabie
sesling requirements. )

435 [Duct Insulstion

The cnfenz for spplying insulsfion fe.g., to meef the applicable enemgy conservalion code or mesl noise
reguirements) snd the insulstion malenal fo be used shall be sizled here.

4.4 Moise and Vibration

The noise Wmits for various building and facility sreas shall be prowvided here. if the noise level requirements
sre different for Wdechanical equipment snd HVYAC equipment in fhe same aress, seperale subsections or
fables shall be used fo clesnr)y define fhe reguirements. Use of scousticsl enclosures fo meel noise
requiremenis shall be descrbed in Section 2.8

The design basis and method|s) used for wihration control shall slso be descnbed here.

4.3 Air Intake and Filtration

The guidance o be followed for locating air infakes shall be stated here. Include 5 discussion for the use
snd fype of inlef louvers and fiters to profect against r/sin, sand, or odher debns (slong with sssociaied
Iouwer sizing cnfenz). The fiter MERV ralings or pariculate removal efficiency shail be prowided.
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4.6 HWVAC Fiping

481 Refrioerant Pioing

The design basis for refrigerant piging (e.g., sizing basis and mafensls of construction) along with inswiation
reguirements and materials io prevent condensation from forming shall be sisted hare snd must be selecied
fo withstand 1.5 times of the senice pressure.

482 Chilled Watsr Fiping

The design basis for chifed waler piging (e.g.. sizing basis and materisls of construction) slong with
insulation requirements and materals fo prevent condensation from foming shall be stated here and must
be selected o withstand 1.3 fimes of the senice pressure.

4.7 HWVAC System Descriptions

A descriphion of the sppiicable HVAC subsystems included in the project SOW shall be provided in the
following subseclions. The design crfena showld confsin & bref one or fwo parsgraph deschplion that
indiczies the design infent for the following HVAC systems. The purpose of the descrighion is fo obfain the
Eniify’s agreament on the fechnology to be used and the aress to be covered prior fo slarting any defsilzd
design. [Only inciude the subsections thaf sppoly fo the project Delele ones that do nof spply snd renumber
fhe remaining subseciions.)

471  Veniilation

A descriphion of the wentilzfion system for each building or facility dicate how the makeup air will be
distribuwfed. what lyees of equisment fe.q., sir hanadling unifs or 5] gre used, whether gir will be
ducfed, and the level of equipment redundsncy [if any is prs{b@'ed}.

T N

A descnption of the exhaust system for es alt \ubfacﬁﬁ!}-' shall ingicate which aress hawve exhaust,
whether the discharge iz ducled *ep iae or combined with other exhaust ducts, how fans
are coniroited [e.g., cclnunucl d wpon g signal], and the level of equipmenf redundsncy
{if any s provided|

4 7.3 Hegting

A descrpfion of the hesting sysfem (F required) shail indicate whether i i5 5 ho! sir sysfem with sir ducts
distributing the hest fo each room. 5 local sysfem with unif-tvoe or radisfive healers focaled in each
indivigual room, or 8 hydronic or steam system with hot waler or stesm piping run fo fan coil unis mounied
in gach room. it should slso indicste the pnmary hesting fusl (typically either elecdric or natursl gas) snd
fhe level of equipment redundsncy (I 20y is provided).

474 Cooling

A descrighion of the cooling system for esch building or faciily shall indicate whether it is 8 cold-air 5ystem
with gir ducts disfrbufing the cool air to esch room. & losal system with s separale direc! expansion-hvpe
unit in each ndividusl room o srea, or 8 ceniral spsiem with refrigerant or chilfed water piging run fo fzn
coll wnits mounied in each room oF ares.  The descaplion shall explsin where the condensate is collecied
or o where the drains are routed.  # shouwld siso describe the level of equipment redundancy (I any is
provided).

475 Precision Cooling

A description of the precision cooling sysfem (if one 5 required] shall include the aress that requie the
fempersfure gnd humidify fo be condrodled fo 3 namow band (such 5 compufer and electnicsl moms) using
computer room ares coolers, which can provide hesfing, cooling, humidiication, and dehumidification a5
needed. [The basis for femperature and humididly renges shall be included ] [ should siso describe the
Incation of the precision cooling equipment (=.g., in the same room or an sdjscent room fo reduce noise)
slong with the level of eguisment and instrmentafion redundancy (i sny is provided).
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475 Hydronic Cooling

A descn']:lﬂ'n:ln of the hydronic cooling system (if one is uiiized) shall include the buldings or faciliies wheara
this is used. The descriphion shall also sisfe whether secondary or teriary cooling loops are used. The
design basis for ground temperaiure rmnges slong with resulling room or ares lemperatures snd humidiies
shall be summarnzed. Any specisl profechion for underground piping (e.g., cosfing snd wragping or cathagiz
protection) shall be addressed here if nof covered in Seclions 2.7 1 or 4.6. The locafion of hydronic cooling
pumps and relsfed equipment shall also be incleded.

3.0 PLUMEIMG DESIGM

a1 Plumbing Codes and Standards

The specific ist of codes and standards fo be followed for plumbing design shall be listed here. A separale
subsection for esch indusiry group should be used (e.g., ASPE, ASS5E ASKME, AWWA, =iz ).

3.2 Plumbing Basis of Design

The basis for plumbing design shall be the applicable locsl code. ¥ is recommended that a fable be used
fo summarize the fixfures fo be provided. #is suggested that the labie for each bulding or fzcilify tvoe hawve
rows for roomsfareas and columns fo check the sreas that will have: sinks, ssnitsry connections, floor
drains, equipment drsins, hose bibs, andfor emergency showereyewssh stafions, efc.

a3 Piping Criteria

531 Pipe Sizing <\

The design basis for pige sizing shall be descnbe .@S \n/anfam to the spplicable plumbing
code (which is pomally based upon either the Ay Ya¥e ef = fdlre count method using the waler supply
ficture wnifs or drain fixture units 85 .spe:::uf' qibing codel. The Eniify may require lsrger pipe

sizes than the minimum sizes defineo .'n - Rk ‘ ooe. Separafe criteris may be required for sizing
water supply, drainage, and V%\pfrn

£.3.2 Materials of Constru \/) U

A list of sccepiable mafenzls o use for the varous lypes of piging shall be listed here. The maferals must
conform fo the spplicable plumbing code and must be selected fo withsiand 1.5 times of the service or
sysfem pressure.

533  Insulztion Reguirernents

The criteria for applying inswlation fe.g., fo prevent condensation from forming on cold waler lines and for
personnel profection on ot water ines) along with the insulsfion material to be vsed shall be staled here.
The cnfers shall also consider the sppropnate guidelines from the Energy Consenvation Code porbion of
fhe applicable buiding code.

2.4 Backflow Prevention

5.41  Building Ink=t

The fype of backilow prevenier (e.g.. double check walve or pressure reducing) fo be used at the inlef fo
each buiding shsll be ststed fo conform yobh.the apelicsble plumbing cods. The location of the backflow
preventer shall slso be descnbed here. ([IF there is no plumbing code requirement for specilis focation, the
Iocsfion should be selected based upon focsl customary practice.

£.42 Plumbing Fiztures

The method of backfiow prevention (e g., backfiow prewventer or air gap) shall be stated fo conform ih the
spplicabie plumbing code
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5.43 Fire Water Sugply

if fire profection systems sre supplied from the same buillding wafer supply 55 the polable waler, the fype
of backflow prevenier used in the branch connection to the fire protection system shall be sfalted.

£.44 Hoss Bib Conneclions

The fype of vacuum bresker (e.g, pressure iype sfmospheric lype, or permansndly alfsched hose
connechion fypel instaled st s hose bibs, =00 cocks. wall hydrants, or any olher devices with s hose
connechion shal be staled.

3.3 Valves and Isolation

551 Heguired Locations

The locabions that reguire full-open fype isolation valves in the poisble water supply pipe shall be lisfed,
wiich typically include the following:

+ Buwlding enirance

=+ Base of esch building nser

=+ [Discharge of any waler mefer

= Iniet of each water fank

= Iniet of each waler healer
Valves and isolsfion shall be selecied to withsfand 1.5 times the working pressure hased on i#s working
fempersfure.

e}
.52 Fidure Isolstion A\ K@/)

The requirement for 2 shutoff valve in the pofable }lt'JJ/pIumbIng fixiure [with separale
=REAE e

valves for the hot and cold wafer lines fo each i r .

5.53 Access Reguirements (;\\Q wv

The locations for shuloff I.":'I.'I."EJ'E 5 locafed in accessible aress (or with means of access)
shall be sfated. The localion foreach ok or wall hydrant isolabion (which can be separafely confrolled
by 8 valve localed inside fthe bu 'iﬂ-' i al=o be indizated.

3.6 Drain Connection Criteria

581 Connsction Type

The design basis for connecting drsins from all plumbing fixtures directly fo 2 buiding sanitsry drsin shail
be stsfed. A ststement shall also he included fo ensure that the dreinage or dischange from any dewvice
ofher than & plumbing fixture shall pot be direchy connecled to & sandary drain, vend, or building drsin
sysfem.

£.8.2 Indirect Crain Connection Reguiremenis

The cntenz shall sfate the basis for any indivect connections (e.g.. use of an air gap andfor 5 irsp). fndirect
drain piping shall not b= smaller than the nomina! size of the oulfet on the equinment or device fo which i
connects. The cafenz shall also stale whether indirect connections fo drain sysiems are allowed in & foiet
rogm, confined space. concesled space, inaccessible space or s unventiated space.

583 Airr-Conditioning Equioment

The methodology for indirect discharge of condensate or ofher drainsge from sir-condiioning or cooling
eguipment fo a frspped and venied drain colfechion line through an air gap shall be described.

£.8.4 Drain Hub Connections

The minimum distance (e g., 50 mm) that open hub drsins for indirect waste conneciions shall extend sbove
the surrounding floor shall be stsfed. The sizing basis for indirect drain connections (e.q., ai lesst one
nominal pipe size larger than the indirect drain piping! shall alzo be indicsted
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3.7 Specialty Fiztures

871 Wiater Hammer Arrestors

The requirements for where fo locafe shock sbsorbing devices shall be siafed [e.q., af each pige rser, on
alf water distnbufion piping thaf contzins & quich-closing valve just upstream of the quick-closing valve.
such 85 5 solencid valve, preumalic valve; on aif long supply piping runs, nesr locations where fao or more
simitar sdjacent fdures are supplied by the same branch, or at fausets of the sellclosing or push-gul fypel.
The shock absorbing device shall be locafed a5 close as possible fo the guich closing valve

5.7.2 Trap Seal Priming

The methodology for replenishing fhe sesl in 5 frap that could lose i#s water sesl due fo evsporation
(because of infrequent use] shall be sialed (e.q.. having an accessible means fo replenizh the sesl manuaily
if altowed by the applicable plumbing code or with 5 frap seal priming dewice)

5.7.3 Temperature Mioong Walves

The design basis (snd associsfed code reference) for s femperature mizing vahve that will ensure an
sppropnzte fepid water temperalure for the wafer supply lo emergency showereyewsash stations shall be
stated.

5.7.4 Hydro-Pneumatic Tanks

The design basis for any hydro-pneumatic fank in the pofsbie w
operating pressure shall be provided. The sizing crfens (for cap
code foliowed, malenals of construchion, and connection typefor
5 Schrader valve) shall also be included in this section.

supply used fo maintain system
nk fype (Bladder or disphragm)
ing (e.g., NFT connection for

PN PraN
5.3 Potable Water Storage \/{ \NZd
531  Water Tanks NN

basis for fank sizing, matens CHion, locafion of overflow, vent, and drain lines, efc.

The design basis for waler st [if \h \9>r site) shall be sfated here. The chfenz shall include the
n

3.9 Plumbing Pump Hequﬁ;{ ts

581 Booster Pumps

The design basis for polsble water booster pumps (if required) shsll be provided. Pump iype (&g, ususly
ena-suction when the booster pump is fad directly from 3 fank or in-line when there is no fank, single-stage.
owerhung impeler, centifugs! pumps with radisly-spit casings), sizing crfens, and matenzls of
construction (with sl welied paris mesaling the applicable pofsble water requistions) shall be descnbed.

582 Sump Pumps

The design basis for sump pumps shall be provided. FPump fype (e.g.. offen submersible, end-suction,
sipgle-stage, close-coupled, centnfuvgsl pumps for small sumps wsed in plumbing applcalions), sizing
criteris, and mafenzls of construction shall be descnbed.

5.8.3 Sewaos Pumos

The design bssis for sewage pumps shall be provided. Pump fype (e.g., submersible. grnnder-lype, end-
suction, single-stage, cenfrifugsl pumps designed fo handle sanifsny wasie with & maximum solid size of
50 mm), sizing criteris. and mafenzls of construction shall be descrnbed.
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£.94 PRecirculsting Pumps

The design basis for any recirculation pumps shall be provided where regquired by the spplicable plumbing
code. Pump bype (e.q. in-line, single-sfage, centrifugal pumes), sizing criteris, and materials of construction
[with all wefled parts meeting fhe spplicable poisbie waler requiations) shall be descrnbed.

310  Plumbing System Descriptions

A description of the spplicable plumbing subsysfems included in the projest S0 shall be provided in the
following subsections. The design criena showid confsin 8 brief one or fwo paragraph deschption that
indicates the design infent for the following plumbing sysfems. The purpose of the descrpbion is fo obizin
fhe Entify's agreement on the design spprosch thal will be followed and aress that will be prowvided with
plumbing services prior fo sfarfing any deisied design. (Only include the subsections thet apply fo the
project Delete ones that do not spply and renumber the remaining subsections )

5101 Domestic Cold YWater

A descnption shall nclude the source of poltable waler for the bullding, any on-site storage fesfures, whether
boosfer pumps sre required/orovided. hackflow prevention plan, bulding mefenng, and the locslion of waler
supply and storsge equipment within the buiding. The basic concept for the distmbution piging should also
be sxplzined.

5.10.2 [omestic Hot Water

A descrption of how water is hested (central fank or ndividusl op-demand hesters), how stored, how
distributed. and where equipment will be located shall be progiged” If the plumbing code reguires s hot
water recircwlation system for insfances where the length of ho iping from the source fo the fxiure
exceeds a censin distance (e.g., 20 ml, the hot water ra@ivculal (5] should also be descrbed or
=n explznation provided a5 fo how the design awvoj fg culztion.

5.10.3 Sanitary Sewer and Vents (\\A\\\\V( )

\%d
\gérting saniarny waste offsite shall be prowided. [ showd
ad\ of 8 combination of the two.  The venfing snd drainsge
= 30 explanstion of how the drains are vented direchly outside
pf any necessary specislly equipment showld b= mentioned along with
afifary waste (e.q., sent to 2 public sewer or 2 prvafe sewsge plant).

A gescrption of the system for coild
stale whether I is grevifisbased,
philosophy should be des fj:‘r-% 3
the building or facilily. TheNoesh
and the final disposition for (e

£10.4 Building Orains

The descrighion shall sisfe whether esch building has 8 common drsin sysfem for aif senvices or separate
drain systems for ssnitsry and non-sanifsny dreins. f there s 8 sepsrafe. non-sanitzry draim system (for
water that has not come info comfact with sanitarny wasie or food paricles, such a5 wafer from floor drains,
equipment drains, HVAC condensste drains, eto. thaf may be recycled for irmgation or flushing of fodets), &
showld be descnbed, including the dreinage philosophy (gravity or pumped), iypes of fuids colleched,
equipment locations. weniing provisions. and the final use or disposiion for thess wasies. If the plumbing
code reguires treatment or disinfection of the recycled wastewsfer, such 55 ozone, chiorne, or UV before
this water can be reused for flushing fodefs, this should be inciuded in the descrplion.

5.10.5 Storm and Boof Orains

if sform and roof drains are included i the Wechanical 50 5 brief descrpdion shall be included here.
(Refer fo the Gl or Ltility design critena document if thizs is included in the Gl or Uity SOW for the
project ] i stormm or roof drain piping is roufed inside the bwiding, the design descriphion must mest the
spplicable plumbing code regquirements. If spplicable, the methodology fo drain these systems should be
described 85 either sfmosphernc (relying on gravily flow with parially-filfed lnes snd sloped horzondzl
piping) or siphanic foperating sf fess fhan aimosphernc pressure with complefely full fnes and no slope,
which is more sdvantzgeous for large roof aress that equire long runs of honzonfal piping or muliiple
vertical drain psers). The descriphion shouwid siso indicate how the drains are collected and where the watler
ends up (&.q., 85 imgation wafer, with non-sandary buiding dreins, or the sanifary sewer where aifowed|.
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5108 Grey Water Recycling

if grey waler or recycled waler is used within the building, then & descrplion shsll Be prowvided for this
sysfem. It showld explzin the source of the water, itz inlended use, the method of disinfection, the hype and
Iagsfion of equipmend, slong with the disirbulion sysfem.

6.0 FIRE PROTECTION DESIGN

6.1 Fire Protection Codes and Standards

The specific list of codes and sfandsrds fo be followed for fire profection design shall be lsted here. A
separaie subsection for each indusiry group should be used fe.g., NFFA, focsl codes, efc )

6.2 Fire Protection Basis of Design

The bhasis for fire profection design shall b= the spplicable code for the project site. I is recommended that
= tahie be used to summanze the fire profection festures provided for esch buidingfaciiy areafoom. itis
suggesfed that the tsbie for esch building or facilily fype have rows for roomsAress and columns to check
fhe aress that will have: wef pipe sprinkiers, dry pipe spnnkiers. sisndpipe system with hose connechions
(but mo sutomatic sprnklers), clesn sgent suppression sysfem (for areas with elecincal equipment that
showld not qet wefl, fire defechion only fwithou! sny suppression), snodfr fie exinguizhers (with
extinguizher lype sftated to distinguish belween CO; fypes in electncsl rooms and muli-purpose, dry-
chemical fypes in most other aress).

6.3 Fire Protection Piping

§31 [Idaterials @
A
Idr

\//\
The matenals of construction for small hore pigd WE bare piping (larger fhan 50 mm),

snd sfandpipes shall be isfed fo comply wi c he method of construction (e.q., welded
or seamiess) and connaciion fype (e.g. aded, flanged, or welded) shall be included for each
piping classification. Piping snd ail sppu he selected to withstand 1.5 times the sysfem shui-
off pressure with excephions io m of 8 pressure reducing valve wilh refief valve in

compliance fo NFFE4 13 S

6.4 Fire Protection éﬁ@kﬂ&&ments

3.41 Fire Booster Pumps

The deszign basis for booster pumps (if reguired] shall be provided. Fump lype (e.g., usually end-suction
when the booster pump is fed direclly from 5 isnk or in-line when there is no fank, single-sfsge, overhung
impelfer, centriugal pumps with radisly-splf casings), sizing criters, snd matenals of consfruction [with aif
welied paris mesfing the spplicable potsbie water reguistions) shall be descnbed. [f the pump needs to be
UL Wisted, that should be 5o siafed.

342 Pressure Maintenance Purnps

The design basis for pressure maindenance [JJockey”] pumps [if reguired] shall be provided. Fump fype
fe.q., wswusly close-counled. single-sisge, regenershive-iype, centnfugs! pumps). sizing oriers, snd
matensls of construction [with sll wefled paris meeting the spplicsble pofable water regulsfions) shall be
described. Ifthe pump needs fo he UL [sted, that showld slzo be sisfed

6.3 Fire Protection System Descriptions

A descrighion of the appiicable fire profection subsystems mofuded in the project S0 shail be provided in
fhe following subsections. The design critera shouwld confsin 5 brefl one or fwo parsgraph descaplion that
indicsies the design wnfent for the following fire profection sysfems. The purpose of the descrpiion is fo
obisin the Entify’s agresment on the design spprosch that will be folfowed and aress that will b= provided
with vanous lypes of fire profechion fesiures prior to staring any defaded design.  (Only nclude the
subsections fhaf soply to the project Delefe ones thef do nol spply and renumber the remasining
subsections.)
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3.51 Fire Water Supply and Siorags
The descrplion shall describe the source of fire-fighting water for the building or faciliy, the need [snd
sizing basisl for any on-sife storsge features, whether booster pumps are needed, if backfiow preveniion is
reguired and the location of fire-water supply and sforsge equipment within the buiding
652 MWt Syppression Svstems
The descrighion shal st the differant hypes of sprinkier systems required based on the vanous hazsrd
classes (e, hght ordinary, extra) and expiain where esch fyoe will be used. The basis for spnnkler nozzie
selzchion and sizing shall be ncluded.
§.5.3 [y Suppression Svstems
if required, the descriphion shall state which sreas have this coversge and where fhe dry sprinkler valves
will be located. The basis for sprinkier nozzle selection and sizing shal be included
G54 Standpipe Systems
When sizndpipes are required (based upon building or facilly height), this description shall indicale the
fype of sysfem [wef or dry, Glass iFor i1, the location of hose sish and provisions for fire fighier suppily
connections fo puf waler into the sysiem
855 Clean Agent Suppression Syste i\ \%
ean Agent Suporession Systems N\ —
if clean sgent suppression is reguired, the desErgi HMM:&& areas have this coverage, the fype
of agenf, the sizing basis for sforage ﬂfw )\\n and the loeafion of storage bofiies
AN % \)
§.56 Fire Extinguishers M
<\
The lype, size, snd focst manual fire extinguishers shal be descnbed. Elecincsl sreas will
fypically hawve different types ishers than other areas fe.g., GO; versus dry chemicall. Mounting
of manual fire extinguishers d be in accordance with spplicabie locsl codes, which fypically specify
height Imiations (minimum and maximum| and may require brackels or cakbinets fo hold the device.
7.0 MISCELLANECUS UTILITIES
Aithough nof necessanly parf of the nomal Wechsnical design scope for many buiidings snd facillies, thera
may be some miscellansous utiities that intenzce with the Mechanics! scope for some projecis. Some
fypical ones are listed i the subsections below. Sections shouwld be added or delefed (and then
renumbered sccordinglyl to cover the specific utifties thaf interfzce with the UMechanical SGW. A bref
dezcrpfion of the Mechanical SOW for each wility fype shall be included below.
71 Utility Codes and Standards
The specifiz lisf of codes and sizndsrds fo be folfowed for design of the miscellaneous ulily sysiems shail
be listed here. 4 separsfe subsechion for esch utility fvoe should be used.
7.2 Compressed Air Systems
A description shall ist the areas served [e.g., for operating pneumsfic tools in workshop sreas or for use in
Izhorsfories] and include the sizing basis, supply pressure reguirements, sfong with the number snd
conpection lype of air stations. A lypical system includes an air compressor, receiver tank, oisinbution
piping, snd air stabions mounfed slong fhe walls in work sreas. Each air sizfion should include 5 filter with
5 conmection for preumatic fools
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7.3 Fuel Gas Systems

A descriphion shall isf the equipment served (e g, for gas sfoves, hesfers, or boilers, elc ] and include the
sizing basis, snd inferface pressure regquirements (along with oressure reduction and safely relief capabilify
ifrequired). fFfuel gss clean-up eguipment is required o meel manufzciurer's requirements for downsiream
components, 5 descrphion and sizing basis shall be provided for this equipment also.

7.4 Fuel @il Systems

A descnpfion shall isf the equipment senved (e.q, for oif sfoves. heslers, or boders, elc ] and include the
sizing basis, storage needs, and inferface pressure reguiremeants (along with pressure reduction snd safefy
refief capability if required]. if fuel of clesn-up equipment is required fo mesf manufssiurer's requirements
for downstiream components, § descrpiion and sizing basis shal be provided for this equipment also.

7.3 Cranes and Hoists

A list of any cranes and hoists (with & capacity miings) shall be provided if needed fo it hesvy equipment
for maintenance or replscement.

8.0 EQUIPMENT AND MATERIAL SELECTICON

The technical criteris for equipment and materis! selecion shall be included in the spproprisfe sechions
shove. However, any sdditionsl non-fechnical criteris for selection (e.q.. coundry of ongin or commercial
considerations for lead-iimes, svailabiily of repair and spare parfs. efc.) can be included here.

81 Selection Criteria (//>

This section might include 5 discussion of the Eniify’s
suppliers, the preference for country of origin.
spare parts and the shillly fo retain una'
componenis mush meel the minimum J"E

leching from 5 st of pre-spproved
tonsideralions, such a5 gvaidabilify of
s for mainienance. AN equipment snd
sigted in the confract documents for the project.

8.2 Energy Savings Criteria m\\ v

from the Entiy for the p O reguirements, or from the approprate sechions of the Energy

The cafens for selecting %ﬁ Gy equipment shall be explained here. This could include direction
Conservation Code porkion spplicable building code.

8.3 Life Cycle Cost Analysis

The Entity's requirements for fhe commercial evalustion to support selection of equipment and components
shall be descrbed. The analyticsl methodology fo be followed thatl incororstes noi only the indial capital
cost, buf also includes the aniicipsfed operstion and maintenance costs over the wuseful We of the
component shaill be summanzed here.

84 Safety Considerations

This zection shall include any sddiionsl safely requirements that the Enfily may impose for worker safefy
[during consfruction] snd operstoroocupsnt safely (for the e of buiding, facility, or equispment] Beyvong
fhe mandalory siziufory safefy reguirements (Le., codes, sfandsrds, and reguisfions. The sfeps o
incorporste humsan facior ergonomic prnciples shall be discussed slong with sccident mitigation snd
reguction plans.

8.3 Standardization and Redundancy

The Enify’s requirements for standardizsfion and redundansy of Mechanizal equipment and components
shall be descrbed hers.

9.0 FPHY SICAL REQUIREMEMNT 5

The criteria for physical layout and arrangement of Mechanicsl equipment and associsfed components
shall be described here.
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5.1 Piping Layout

The criteris for lzyout of piping (insluding associsfed valves and inline specialy components or insirrments)
shall be described here. The reguirements shall sddress sccess fo piping and components for nomal
aperstion, mainfenance, or replacement  Additional (syout criteris to sddress requirement for safely (e.9..
Incating pipes carmang bot flwids ouf of resch) shouwld be menfioned if not slready described in Section 8.4
Fequirements for sloping pipe runs (2.9, to meet an spplicable code or to facilitste gravify drainage showld
slzg be discussed i nof mentioned elsewhere i this document.

5.2 Duct Layout

The catenz for lsyouf of HVAC ducts [including essocisted dampers and inline specially components or
instruments) shall be descnbed here. The requirements shall address access to dushwork snd components
for nommal operation, maintenance, or replacement.  Addiliona! layout cnfens o address requirement for
safely (e.q., locating ducis with hof air or flue gss5 ouf of resch) showld be menfioned & not already descnbed
in Section §.4.

9.3 Mechanizal Equipment Arrangement

The criters for smangement of Lechanical equipment snd components shall be described here. The
requirements shall sddress sisle spacing and aoeess o egquip and components for nomal operahion.
mainfensnce, or replacemsent alomg with any other specis reguirements, such a5 consisfent
onientation of similar or identica! equipnent for humsn f(&ercﬂ

10,0 Building Management System anwﬁg@a M&ments

if 3 separafe design oniens document, ; \@m&nﬁcamn exists for the control and mondoring of
mechanical and electnical system s wipment for this project, & can be mendioned here (snd
included 85 2 reference in Jes . ifthout sny further defaded explanafion. Othenvize. include
fhe relevant design chtenz Y rentation and controls of mechanical systems and eguipment in this
section. Inciude 85 many subsepliops 55 deemed necesssry to descnbe the funchions! confrol requirements
for individual pieces of equidiment sfong with complete sysiem infegration, including any interfacing fo the
elecirzal systems and Fire Detection and Alzmn System.

FReference dosument thaf can be mentioned in this document shall include dsfs point schedule, sequence
of operation. and PID (Prosess and instrumentation Disgram) fo cleany describe the required field dewvices.
confrollers, and functions of the BME.

11.0 REFEREMCES

A fist of referances snd supporting documents shall be included in this secfion. The document e slong
with the document number and revision or other unigue identiffer (such a5 published version or date) shall
be shown. References made throughout this document may simply mention the spproprate referance
section number (Le, Reference 1.1, 11.2 11.3, eic.) without repesting the entire reference document fitfa
fhrowghowt the body of this design onteris document.
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W,

' Mechanical Design Aids
Attachment 12 - EPM-KEM-TP-000015 - Template - MED Desalination System Data
Sheet
R = R Mo,
KE | ACHNER | - MIE Ko
DETAILS
brflasnt Esawsater Jupply K inimm MKE | e
. mifl uenl S eawaber Yolamedric Flowraie (1]
El miluent Seawaber Ol ong Pressuns ab inberfaoe [Barg)
q mifluent Seawaber Enu-off Pressung [Barg) =i
a Ban. Operabonal Rale of Champe of Seaswaier Flowralo [k =i
a Man. Empngersy Rabe of Chamge of Esowaler Fiowrals [k =i
r Infiusnt EBaawater Qwalty Hinimwn Muximomn
-] Sondium img M&lj ._,.p"",,.,-'!'
4 | Folaszum "':_':'.l_" TH
T i C R _.,-"I'Tl"l'ql'l-q'.:-'il!l - L:
11 | Magnesium ) ".:'-..uﬁp"'.ﬂlﬂ':-'
2 | Sironium *.,’_r{‘a:', ﬁ'*'"-."'-.i.'!l'“ |
2| Barium 'rh_h "h-.,_%:_'_. fg Eel|
4 Tolal Boron .-":.-'27'_ II "",.--*-:}"' img BAj
= Tolal on '“"—'_"-.Il I..-" [y Pl
e Todal Adurminouns o [reng ALA|
Tolal Kanganes.s g M)
- o e nig SH
= Sulaie A S04
20 B e [y Bl
21 F b ke mg Fa
| Tolal Inorgank Birogen [y K|
£3 | Blparbonalbe [riggy HEOaT)]
24| Carbon Ddoxds g S|
2 | pH
. Tolal Dissohved SEolds jregg K|
v Suspended Solids g mad]
4 | Tolal Organic Carban [reg )
W | Temperabsrs e
E Asdmiabde Crganio Carbion [ LA
1 | Tolal Solomes (Frior 1o Chionne AddEon) [repnd B ml)
L | Mormal Fres Thioring Concenvmation img CbA)
1% | Shick Chiorimation Fraa Chiorng Concaniraton img G|
H Shick T hikorimation Duralkan | i
B nierval Bebwesn Shock Chicrimaton Evenls | o'
3 Sorsening SEe [ =i

37 | Mumniber of Seawaber Bunpky Mains
32| Jsawater Jupply Tarminston Polnt Datallc
¥ | Tvpe of Temednabion 1o be Suppled by SEler

B Caonnesciion al Terminaton Foint 1o be Made by

41 | Mool Pips Slze ol Tersmination Poink [am]
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W,
' Mechanical Design Aids

Attachment 13 - EPM-KEM-TP-000016 - Template - Miscellaneous Chemical Feed
System Data Sheet

IR HAM= OB Mo

B ACHNER WIE Ko

DETAILS

TREATMERNT SERVILE

2 CHEWICAL SERVILE

El EOUIFMERNT MUMBES S|

4 CUAMTITY OF SRS

5 LS TN B macus | 8 Saacos
L] SUMEHADE [ = [ | = T | = T
T PG IR RS AL OWABLE HOISE LEVEL AB& &l m)

d CHEWICAL FEZD UMM

] SUAMTITY {par sk
iz MANUFALCTUREH f HOUEL MUEEEH :_.;' ’ "
1 =g N i

=

5 -
e OESKGN CaPacITY fn-.é'b,: ﬂ""._""
DEEGM DIECHARGE PRESSLME |"'-"- "._::-.ujl_,.f!; -.:_'_'_d-r'"‘

4 TURNOOVH ':‘,_ﬁ.:x:'. 1;."-1"1 "-_l"-.. B o1 Bzo B aoa B oiker speciy)
H PRI CAPREITY I'H.;:"\_\"H,_":-“.:M:J = {iph} '

14 PACKIRIL R & AR T ot | Lt {gh )

PAKIENUR DISCHARGE ' HE srl'.'rn-u.—j": B! (g '

il FLOW COMTROL - B us-ual 0 saisme

- FriE OF AUTORMATIC CORTHOL = TS [ = T B spoea
30 | GHEWICAL FEED PUMP MOTORE

i MAHUFACTURER / MODEL HUEBER ' | :

s HOREEMOWER (TR ’

22 SOLT (PEASE fCYLELE O phees ! He) ) | ’ | "
M ENCLOSLAE ’

- INSULATION CLASE ’

o SERVICE FACTOR ’

= R AP ) .

22| INTERCOMMECTIMNG FIFIRG - SEE {rim ’

P SCHEOLULE (SUETION ¢ DESEHARITE) a an Bl an = JETH 0=

Ly INSTHEUMEMTS TN LA TN

n PULSATION DA FENES B ria | B Swcton B Goach. B conmen B ndeadus
= CALIBRATION COLIMM 0 Soevon B Gncn. B Coamen B mdsius
R HESH1RE G5 LKEE 0 sweoon B Sozh. B Conmen B ndwsua
H STHARMER B sweson B Soch. B Commen B ndestus
EH ORalk YaLYE 0 sweoon B Sozh. B Conmen B ndwsua
k- BESLEPFRESELIHE WALYE by Selbarg B swamn B Szn. B Conmen B masvaus
| IMIECTION OUILLS B e [ = J§
42 FLUN H&TEJUIARETER =l k=i Zang mpcded =la) Upn Jmm ) |
EH ZUAMTITY ) MaRE ¢ ROLEL | ' | '
2 CUONRECTION 5128 ) THE) frimy |
1 CHEHICAL TANKES
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Mechanical Design Aids

Attachment 14 - EPM-KEM-TP-000017 - Template - Atmospheric Bulk Chemical
Feed System Data Sheet

ITELIEL | HARE OB Mo
B ACHNER | - MIE Ko
2 RULSILE SEHEOULE
k|
-

E] Mk mun:‘ lyp= LHy Fesmchon
|

i SERI
-]

] LESEL RETRIMERTATICON
7 (o

L THLULEK FILL SO RECTION E:a
i k] CAl IBSATHOW DOLLE KN SETLHRN
4 E IR LW
2 F O
n {1 OUTLET :ﬁ
e i & & " FahLLE . I;: D
P &4 LEVEL GALLE CORNEL @

- o\

> e N

‘iastohk st b smesmam of e n e
) i L el 11
. 2. The drien sfeall beeirsde Srrplein S *
= d.  The ek e e Srdl safeed don a=al = it —

.' el prenl

e bk Wl correchen shell
T2 8. The vessal ceerlabenm tix dhel ik bre f— —
- T D ERnCAL
a0

Tl e o

F N ? b
21 — ® ® o E
i = = i o B
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24 F =

5] |Laf

%

rr B FLAT ECTROR B HOMTRTAL
x| eHEnataL DESHIN | OPER PRESSRE  hag]

41 | SHELL MILTHISNESS],  (am) DESIIN | CPER TERT |

| HEADMATUTHERLESS]  (nm) CCHRLISION ALLCRANCE

45 | IKSLLATION CLIPS! THCRMESS | B) 1ES B Mo FLAMEE JRATING ( FAlRaG|

3 | IRSTALLATION LOCATION Bliniocrs B Cuidoor | FITTIRGE AATIMGE

47 | EmEHane B ves Bino PIPRAG AKE VALVES - MATERIAL

Frg e = OF EORETHLCTION (MOC)

% ETEAI# CHERF LR i DR PP - WO

40 | ACCESSORIES B Groureheg Lae W LOACRRG

a1 B _ectbr et [faae SEIS DESIGN

42 | MAKLFACTURER APPLICABLE CODESE TANDARDS
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' Mechanical Design Aids

Attachment 15 - EPM-KEM-TP-000018 - Template - Horizontal Centrifugal Pump

Data Sheet
TELIEC ] MAM= JOE Mo
A1 ROV - MIE o
DETAILS
SERACE | PAID NUMBER |
2 | manLFACTURES | pOOEL ) TYRE OF UL . | . |
a | cuwemry
a | massuseErs
§ | unruwEn
f FLLID
T TERPERATUSE. SR TED RN LI AL e
i SPEC AT MSEEEITY AAPROR PRESS - @ DESGN TERP |- fatms
g | P pERFosARcE
i RIS | P i . |
i PLEN: FLATED | MIMIRAL W | WAL e | : |
2 FATED PRESSIME- SUCTION ! DISCHARIGE AT FLAKGE e 1\*:.#'d_h_
3 EAFFERERTIAL HEAD: PTED | SHUTORE AN N
1 AT EATHON DA AT MO TOR FACRES PUBITE '|:l.1r|i|="!|.!l'l:'lé'|.1-r"' o | . |

EFFIASrCY: i HAdED % M‘l":l"'.ﬁ

" HARHE HORSEROWER: FATED CORITIONS ! e piseOhfing: | . |

i? WAL ALLOVABLE MOHSE LEVEL (el W[ jatia & m) i

1a | LB GO S TRLCTEN — ) LA

s IAPELLES DI TER: S TED MM e e . | . |

& PAPELLEA EYE AREASLETION EYE PERIPHERAL VELOGITS jrarrindeec) 4 |

| KRLNEER OF STAGES

& AL WO bl FRESRURE  HTOROTEST FRESsLRE {imasg| 4 |

] CLEAREPRE WERR HING ! BEARING ! IAFELLES (SEAM- LN | (e : | : |

=4 SHEFT DUrAE TER (1 2]

8 CAsanG T E B Py Sl B Hossoekilly Spld
- CASIRS BLUPPORT B Cirsbir Lis: Ricarded B Fosdl Meamded
i PPELLER SLPPORT B Cweruy B Badwaamt bizwmza
| SUCTION: SIFEFLAKIE MATRMNOFLAKIE FACROPOSITION  (mml-iat)

- DiStHaRGE: GFEF | ARGE AaTINGFACMNGIOSTION  jrn) - -

32 BASEPLUATE RECUIRED! S0LEPLATE FEQURED B *ES [- 5] B ¥ES [- )
i BEAR WS T=TE | LIFE

a BEAR S LUBE- TvPE 1 Fube ) FRESSRE o 1 v b

1 SARFT SEa) - TYPE | COMMECTION  OEOLIMG FLEWY - § iR

T ROTOR FIRST CRITICAL SIEED 2]

A5 | PAATERLEL

A CiEaia | DNFFU SER

ar PAPELLER { BHAFT

ki L FEAH FIKEES: CASE | IWELLER

k- SARFT SLEEVE: BAIS | STUFF B0x

S0 | COUIELING

a1 FLURMEBRED BY ¢ MAMNLFSCTURER B By Suar B By Sy

Document No.: EPM-KEM-GL-000002 Rev 003 | Level - 3-E - External Page 36 of 46

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this
Document



Mechanical Design Aids

Attachment 16 - EPM-KEM-TP-000019 - Template - Sump Pump Data Sheet

TIELIEC ] HAME OB Mo,
AL ACHVER - MIE Ho
DETAILS
SEFUICE ) PAID NUMEER
2 | MAKLFACTURER | MEDEL
| SN TITY LA LOCATION B indoon B Ok
4 | ECUPWENT T MUBBERTS|
§ | LRI PUMPED | S IKFORBATION
H FLuD
f FLU I TERPERATL HE: FATED L KIVLEA ¢ MAAKIVLES e | |
i EPFECIFIC GRAMITY D FATED TEMPERATURE
u YIRS | WAPOA PRESSFE 5 RATED TEMPERATURE jmu) biri) |
0 EUM DEFTH BELOW BOTTOR OF LW SPPORT PLATE i
11 | P PR RO
2 RATED CAPACTTY =t
i CIFFERENTIAL FEAD | TOTAL DIFFERENTIAL HEAD [Makt 2 ) |
B I | PR MRV SLEMERCERLCE {@ i ) | i |
pr EFFEIENEY | BRAKE HORSEPIORER AT MATED CORDITIONS 7% ) k) |
| - LR SR 1 1] :
? ML S LIPAREL E MOUSE LEVEL | PP S0 ROTOR) (284 i) -~ i
1 | P COMSTRUCTION L A
; e L '?.'.'\-:.I-\;L 'h:lf._'_.'.ﬂi_ll rar W hiererscr B Dererersd
0 COFIOLRATION N, '-._l‘;._.-' 'ﬂ"-.é'!_m'é B Duplas
Y IMPELLER TYPE AN LEE B Sor-Lhanr @ Hocomeod
) EHAFT BEAL TYPE ["T':«.‘_\_"L.::'-,‘:{_'J_ *'
2 HEAFING TYPE - FRAME ( LIKESHAF | 7=, TLE S
4 BEARING LLEE - THPE oy § L B Gkl B Exbemal Shrdr
a8 FLUSHING WATER: FLOAY ¢ PRESE Wl T —
= DISCHARGE BUE (FLARGE MATING / FLAREE FACING  {an) -
20| ELPPRORT PLATES B Flsgumisd B M Hicpaand
28 CIRCLLAR - DUWETER ! THICKNESS e
= BOLWRE - LERETH ¢ WIOTH ) THIEKNESS [
a0 FEL TARAILAS - LENGTH ( WIDTH ¢ THICSESS [em)
a1 | M conER B Prt Pt | B By Sy B By Sy
0 BOLWRE - LERGTH (80TH ) THERNESS [em)
a1 FELTARSIULAR - LEMGETH WD TH ¢ THICSESS [
M | MATERIALE DESTFAMTION A5 TR MUVEES
T ELSIERSION COLLIMH
™ CASE
ar IAPELLER
A EHAFT
£ DISCARRGE PIRE
% HLINSRT PLATE
41 PIT CORER
az | cowTRoLE
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Mechanical Design Aids

Attachment 17 - EPM-KEM-TP-000020 - Template - Roof Mounted Vent Fan
Assembly Data Sheet

e

IEIIES | MAME 0K Mo,
AL IACHVER - MIE Ha
DETAILS

SEHVICE
2 | ELaoes
1 | Edurwent noeERs)
4 | cwemry
§ | manuracranes
o | nea0E kiwaes
| EEfacE conoamons
a BABENT TENPEAATLRE
4 IR (SUNMER | WAKTER) e
0 EIUTOCOR JSLIMER | WINTER) )
n SN FAND EEED ]
jir SHIE SLEsA T L e WS |
1 S_ELCAN G PRESEURE (RELATIVE TO ATMOSPHERE] i W) A
4 DUST TYPE | DUST LOADING e
14 LORFIOSVE ATMOSPHERE | CONTAMBMAKTS o T g
1 SAACHE MEMCIAL O i

e DR TIEN

o

l". "5-.""-.""'-. ]

Ble s

14 STAMOARD R REVERSE MOUNT R SN LR B Firara
] HULLED FNISFE ) MR B0 ::'j.'lli._hl_gl h ".'_}'\"'\-\.-" '] | B i B ria
e 171 LF LeeE I"'\-\.I_-_\H'u II |‘ [ - T B Bk
F FTAHE FILTERS o= B i @ra O Forucn B Uszomati
rrd SRL SCREER f IMTESIOA . RSN [ - Iy B ria [ - R -
£l LERAEN [+ et B ro B Gty B Rk
a4 FERFUHRLSMNCE
- SEHALS T WO
- AN Y [y e ]
1y Far S TATIC PRESEUHE |uMaj
- [RSCHARCE STH PG PMESSLURE L0 |uMaj
- IRLET STATKS PRESSUSE LUEE, BUYER | POTAL |uMaj
X DEEGH TEMPERATLIRES
an VARTER JOHY BULE /M WET S| [}
pu rd BN 0T BULE ¢ YWET SLE| [}
13 ETATG EFHLSNCY ]
o LSO ASE FELLITT JTiEac |
= Fa EHED [y ]
¥ ROEE LEYEL iFELUNEL f EXFELTELD |__28% 81 m)
a/ ISR TN PERH, WELOLITY |Frimac|
3 STLY RS
¥a AN Y [y e ]
a0 Far S TATIC PRESEUHE |uMaj
41 [RSCHARCE STH PG PMESSLURE L0 |uMaj
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Mechanical Design Aids

Attachment 18 - EPM-KEM-TP-000021 - Template - Sewage Lift Station Data Sheet

IELIECT MAM= 0B Mo,
Bl L RCHVER - P Mo
DETAILS
ECILIFRENT MUMEE RS

2 | CLSNTITY OF LFT STATIONS
A | BRI AT COMDEINS OF S
4 | LD PUMPED LU TERPERATUSE: RN | M TR | |
§ | DESHE FLOWEATE MTOSUNP  CASCTTY EACHPUAS (re%e § o9 |
A | TOTAL DISCHERGE HEAD T

P | cussnascios
B | TYPEOF PUMP ASSERELY B Sargize B Dugles
9| PLBP (RODEL NUBEER ! WGP A TR

0 | LR RO ¢ MOk CLOGE FiS | WL SOLID BITE 0 free) | B Wi B b | CEEE

1 IWTELLEFR | S-&FT BEAL T=T%E [+ H:::':ﬁ-l.ll M Szre-zmooerd

2 | EHarT courrg Tre T

3 | EEsRmeG LUSFSCATION 1-._l"- o '.:‘il.:'l-lﬁ!illul B Cnsea: Pacae? B Cien

1 | EEARRG TYPE (THRLEST | INTERBECIATE) ll'__d-_'-"-,l-.l-*::_:l I "-_:-f_,:l . .

R | WET WELL (FURRISHED B ..-"‘H.I\:_:l,'. Wy B Eurpr [ - =R

| prERaL OF :-lehlLluqu;uu.t'r_tﬁq:__l.hﬁEHl\-} TLdzri]

P TOINBOTTOMOF WET WELL AR ERETTRN L#:&J_%I_:_.hﬂ'u_m mi &l

1 | COPRBCTION DISTANCE BELON ﬂ.ﬁ..,’EEIlT‘r-i[_hjl CUTLET| o [ rem]

3 | CRCES CARSCITY §VEET WELL Dl [T —rp—
20| WWED WELL CTIWEIE B Bl S B H g Aaimias Do
Fi| B P Gy | B Foll Godeg B Cam Tagt
22 | WET WELL IKLET COMMECTICOR (5B Ty PR LA TING
23 | WET WELL OUTLET Crmis BETIOM {5081y PE AT K
24 MahBLLE U DOCH =0 e uE 821
25 | LB CISCHARGE (SL7E ¢ s TING) {ran ) b st
.. SERT |SEE ) FATIRG) iam) b il
27 | BOurbENT WESHT ERFTY { FLOODED] [ ¢ ]
22 TR TR A R SN T B Traoresl Owerked Probsdonm B O Bt
5 B Cheyrac Sweichna [ - LR T
3 | TR OF ALTERRATON B Puxdsascs B Edinsl
A1 | MUMBES OF MECHAMCAL FLOAT CONTROLS
12 | EMCLOSUSE RELS RATING JOONTROL PEMELIUNCTION B
i | msismaLs
| WETAELL CORERAET WL CITER FRAE T \ELL CLF SR CASHET
A5 | CASE /IWPELLER | BHAFT
| BEAREGS [THRUST { INTERMVEDINTE| |
ar | o
35 | FAATED HOMSEPTRAASR | R |
¥ | WOLTALE ) PHASE | FRECLERCY | L |
a1 | ErCLOSuRE B oo B
a1 B TOTALLY ERCLOEED | B EXPLORION IROOF
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W,
' Mechanical Design Aids

Attachment 19 - EPM-KEM-TP-000022 - Template - Hydropneumatics Tank System

Data Sheet
IMELIECT A FUE Mo
B ECHNER - KIE Ko
F RUOLILE SCHEOULE
| -
IEN,
4 Mk e IypE Ly Femschon
- | i
A . & i PLUTABLE WA TER NLELOAUTLET —|—-—
i ]
. PRESGLUAE GALIGE ; !
T C ; : : PREBSURE SealcH @—ﬂ ! i Q
'
[ ) : : 1| A i !
q E : . : BLADDER fiociss ! |
1
i
" A IHLET : ;
i = L . i PFRESSUSE RELISF WALUE : :
1
H i
o i ™
H i
= & L i
2 TEIES .:f’:-" . F
PP U Swiher k] srkbayeal moe s SO rEXTREArE 'C'_l_ -.-.'_'__'ﬂl s==rEe-
2. T s s Sl | Meede B shail reheds in calaioe wibha 1 Y -
= 3. Frreds 6 pricsurs adied wika oo wils Ll gk .'I"u_":
i 4. Weresd shed sl pooes el asd doen arrackess -IHI,_.:'__:E'
SperEbon, A MEETITrEecs, B nueed l,"ﬁ" o
u 9. Momcie & shel b kreded Soneonia by cuhed i ‘b!'llh =l
i ERE e f rrEadEn L \b"\. |_.'l,, ;
- | % '-E:'H,J
= kY
5 HYLR S HELUNA T | AR | By || [ LIEEHCH MR CEH IPHESS (hangj
20 | =Emace A4 CESIGH | MAX IR TERP £l
Fal FLL i LESLHASSE P& TS 1§ Lk ) | ]
g LSS ] FLRRIRL = |Fryg MNUMEEH OF S50s
£1 EFFELTIVE SYSTE MRl BTN [ ES) ELTUNRET Fenll M) e M
4 LI [l F &N ThETALLATIL LES T KA
= Max BEYSTEM =SS [H =1 FHESEE PFHLITECTION
o MY SYSTEW PFHESS jemz FLELITFHINT HEHEHT [ o]
1y MAKLFALTURES - LENCGTH ) NLTH| e
e FESSEL TOTAL WoLllieE [LFErR h k=L gl -]
= el HEKKEH 1 THTY DORTRCL MAREL MERS. UL TIMNCG
X =SHELL M TL S THCOKNEESES THTY . PLAAES SIS WAL TS0
an HEAL 1L ¢ THESSTEDS) THTY - LR ) RS ) |
g TRELULATIOR LI B ¥ES [ s IHTERCORRECTING PRFFG |S0H|
p- = HYLEG FRESS NS jemz b I TERLEL | STE [ o] b |
- ORISR AL LR T THTY SRR S ELIFIA T
I Lo L (i TG | Pl | b i g RRNE R e
k- FIT THRLES: M T IS EEERIEC DESECS FELURERENMIS
N " T AL R = NOEE
kL JLHHT EFFICERLY 1% LEEL S
34 ASEELILE ST D B ¥ES [ s APELCAR] FOCUESH [ARDARDE
o FallsS
&0
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Mechanical Design Aids

Attachment 20 - EPM-KEM-RG-000001 - List of Mechanical Deliverables

Dallvarabis

Teal

Dellvarabla Contenic

Devaloped During *

25
)
i
i

Prosursmant

Mart-Up &
Commissloning

Profeot Confrole

L

Licsaad Calkculatom ( HYAT Solfteaane Culpal],
Fsychrometric Snalysls, Fresh Gl Calculation,

and HvAC Egupmaent Load Calculaton

Hevacomp, HA&P,
TRACE, M3

Exoad, ME Waord

Licssd Calpdabion is a compilation of HVAC soffware oo prnls shosing coolng and heating
requirements for the buliding based on fenestralion, oocupanis, and meteorodogical dala
Favchramettic Analysk 5 a disgram shich shoss e ar prooess dor a ghen sysiem (mosthy
comphex] %o aftal the room lemperabere and %AH requiremants based on owdoar candBan
isinghe or dual season). The Psyohromelny is the basis Tor huomddification, dehumidhoston, tobl
heziading and coalng requinements, e wel as fhe capacty of HYAC equpment. For healihoana
and afhier chleanoem apoiod on whene miniam alr change s required, tabaaton shosing ha
minimum ACH aiflow and koad calcwation must be provded as bas's Tor equipment cooing and
heziading require menls. The mirdmum ACH &1 ba te basls Tor BRS orogramming cspeckaly for
Centralzed VAW apsloaton. FresheOuldoor Al and Exnsut A caloualion based on the labes)
ASHRAE &2.1 verson must be incleded in the delhsemables Tor serficaton of O8-8HU and
Exhaust Fan casaciy. Other calodations shal ingdude, (1] AHU, Qa-AHU. and FCU cosing and
heziading canadly wih Energy Recovery Boulpment, (2) AHU @air flowrale, pressare head, and
consumed power, [ Fan and Pump frsrabes, pressure heosd, and power consumption, (4)
Cooling Tower and Fan ratng, (4% Chilker Nonvnal Capacity and consdered do-rating Tactar, (5)
Sleam Boler Capachy cakculalion Inod uding make-un waler and condensale saber relum Sysiem
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Calculation

CFD Analysis
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For Prescrctive Based Sporoach, calculaton imcludes [1] amgw rates, mumber of open doors
consdered, pressune dfenental and air velocity, and air e required for pressorizalion of

slalrease of aroas bebwoen smoke fones; (21 Fre Loa al Rokase Rales, smoka
reservar delalls, sprinklered or nonssprinkensd bl siracion straleqgy; (3} Fire
Liossd amd Heat Revase Ralos, smoke fos re dfferenial aoross doors
bebasen SToRe Tones, sprnkersd or rd for engneered Smoke cafraction
sirabegy. For gy Wenilatan amd Smioke Contal),
CFDr Analysis shall be submitied | mclude capacity (o Thow, head koss, and
power consumoton] and Trefn nd appurienances based on resuling pluma
temEeralune P
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Calcukaton
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{loaw, ead kess, and poser consumplian foer Fine Pump and Jookey Puamo
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check [kl for Edandard Mechankal Daelverables
during design stage

Flumbineg Systemn Cakoulatkon

RIS Exoed, M3
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Calculaion indudes oold and holt waber sysiem siorage reguarenents based on reputable
Standards. Fixiure Undls fwaier and dradnage) cakulaion and summalon as aspearng noihe
Single Line Ddagram shall b2 presenbed base on modes. The doommeend shal inciude Tre waier
slorage requiremanis and capaciy (o, head koss, and posar consumpiion Tor Fing Pump and
Boosier Fump
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wolume, lemperabore conslderation, and olean egent conceninad ons
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Roser Diagrams
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Riser Dagrams e @ schematc represendaton of the funcional relationship amang equlpmenl,
piping or ducls. insine oomponents. majr instrumentation, and process oondrel for @ glen
sysbem Thay prosdes the quantifes of cgdpment and components, sunnsireborn Pow rates, and
gomel Szing ofiera. Reer Dlagrams shall be creabed for ol HWAS, Fire Prolecton, and
Flumbing sysbemrs
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Frocess Instrameniation Diesyrams (PEIDs) Ter
Air and Waler Disiribution System

0

F&IDs dafine the Now of the process, ndoale the guanties of egupment and componsnts,
characierze the conlral ard natrumentaton, and Kentty components Tumished by alhens for a
glven system. Each comoonent an a PED 5 unbpssy dentifed in acoordance win e Endly ar
&(E numbenng syslem as required by the conlract docaments. PAIDS may nol be reguired for al
syshema when sufficent delall & shown on the cormesponding Fiser Hagrams and Equipment
Schedukes. PAIDS ane crikcal reagulremaents for fhe programiming of fhe BRUS conlroders
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Mechanical Design Aids

Attachment 21 - EPM-KEM-05-000001 - Fire Water Sprinkler Nozzles
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Attachment 22 - EPM-KEM-05-000002 - Typical Take Off from Rectangular Duct to Round Duct - Duct Transitions

Mechanical Design Aids
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Attachment 23 - EPM-KEM-05-000003 - Emergency Shower/Eye-Wash Detail

Mechanical Design Aids
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Mechanical Design Aids

Attachment 24 - EPM-KEM-05-000004 - Elevator Sump Pump Piping Detail
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Mechanical Design Aids

Attachment 25 - EPM-KEM-05-000005 - Installation Detail of Fire Hydrant (Wet-Barrel)

NOTES:
1 ALL DIMENSIONS ARE IN MLUMETERS UNLESS
TWERMSE SPECFED

T T
e - =
2 NEWLL DENTIFY AND DEVELOP STANDARD INSTALLATION STANGARD SRARIVGS REOUIMED FOR THE PROECT [ | | |
3 GOMAN NOTES O STANDARD NSTALLATION RARNGS TO CONTAIN. BESICES CTHIR NFCRMATION, FETTRENGE 1O RELEVANT KEY SE3K0M RECUSEMENTS (04 o Py ——— 1
SPCPCATION, MATERIAL, CODES. 7C) =
& WHEREVER APPROPRIATE MATDRAL TAXE OFF (NTOL IN A TABLE FORMAT 10 BE PROVIDED IN THE DRANNG WITH DETALS OF EACH COMPONINT (g S0LTS, SUPFOR™, | - WY
. %wmm%mmmwumnmmnnmummmm — 2 //
B UKE AL OTMER DRAMINGS INSTALLATION STANCARD DRAWIGS SHALL ALSO UNDERGO AR'S CHEOKIVG PROCESS NCLLONG CHECALST | o ISSUED FOR INFORMATION
STANDARD DRAWING PROJECT TITLE 1 }‘4 | ouTYe s e o0
INSTALLATION DETAL ARABIC TITLE PROJECT TITLE 2 ARABIC TITLE OCOMTACTIR 4000 B e o
OF FIRE HYDRANT PROJECT TITLE 3 Lo EXPRO [P R T p—— DYy "
ST 4 OF 1 | NTS EPM-KEM-05-000005 ; 00A
—~y—
3-E - External Page 46 of 46

Document No.: EPM-KEM-GL-000002 Rev 003 | Level -

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document



