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Table & Coggen diversified flows

Diepartment Design fowr for sach Dirwarsitiod Flowe
tearminal wrek Hirmin 2 Mmim

Irr-patent aote

‘WWard unifs — singks

and mult-bedrooms 10 R = 00 .I.L'|—_'LLl:|.
Treatmedit rooms 3

Each ward uret

Diepartments coumiprising 10 D = Oh {'I+|:.:.:—]|}
sevaral ward wnits 2
1T ard SO m o= 10 = (2156
Adiialt scule day care

FAajor treatmant rocem 100 OT = 1003 = 2NT-1]
Endosoopry room 10 R = 10 4 (m=1F5
Fecovary rocem 1mn O = 10 + (in=-105
Adatarmiiy deDmartment

Didivery sute 10 OfA = 10+ =1
Mormal delserny room 100 M = 100 = n-116
Abmnormmal dalivery rosoem 2
Flascmatal wnit 10 O = 10 + {n=1)5
Chosara L claymantrraral

Ciperating nocHmn 100 OT = 13D « 2WT-1])
Anaesthetic room 10 8 = 10 + PA-1)6

Legend tor all tables

n = number of tarmiral units

nB = numbar of bod speces

W = miarmbear of wand urets

T = number of Operaiing rooims of Makon Meatment nooms

a4 = numbaer of anaesthelc roams

5 = number of operatng suktes |1 operating room + 1 anasastheatic
oo

0 = diversified thow

ohe = diversified fhow o ward units

a0 = diversified flow v a departrmant

Lal] = diversafied thow to ITU or CICL

aT = cliversificd Thoesy Lo Opearaling rocem OF Major Crasirmsant room

[T = clipersfied s 0o anaesthetic rooms

O = diverzifiod Tl Do MsDoesey Tooms

L] P | = cliversificd 1oy Lo MAaermity suia

Ll | = diversadfied thow o necnatal une

QB = diversified thow 1o baby bad spate

(Dent = diversified fhow be dental department

CAVE = diversified fhow Do eoquiprment workshop

P = diversified thow o plaster room
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Tabhe 23

Walidation ard verification

pressure during pipaline system tests

150 Validation and verification

redical gas Pi

pre ure kPa

na distribution

Termi
tast Tl

15

hAax pressure drop
in pipeline at

system dessgn Thow

hAin pressure (this
may vary by + 5
bebesaan max T

Plamnt prassurg

wPa

caf
for ¢

kPa and static comnd

400 10— 10 A0 4 3D}
15
20-80
AQD 20 Tul) 30 430—4 D0
275
inhalationary
gasps
770 A50 110" '} kPa at
) KiPa at
corndition)
Wacuam 40 26.6 kKPa 40 kPa

(400 mie Hg) (200 mem Hgl [Z00 mim Hg)

e dard

* To the back of the local regulator of terminal unit
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SlacE ISO 14644-1 - Table
1 Max.
Concentration {p' m3} > o1 = Size Shown
N 0.1 um 0.2um |03 um | 0.5 um 1.0 um 5.0 um
1 10 2
2 100 24 10 4
3 1,000 237 102 35 8
4 10,000 2,370 1.020 352 83
| 5 100,000 | 23.700 10,200 3.520 832 29
b 1,000,000 | 237,000 | 102,000 35,200 8,320 293
7 352.000 83.200 2.930
B 3.520.000 832000 | 29.300
9 35,200,000 | 8,320,000 | 293.000
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Drit (solid particles) Water Oil
sy Maximum number of particles per m™. Particle size, @ um Maximum :
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ISC "3‘1. _ I pressure dew M iximum
Quality point concentration
el = 01<@ <05 [05<@<1.0 [1.0<0< 0~ 15

5.0 L Mg/m

Not specified 100 | 0 -07 0.01
2 Not specified 100 000 1 000 10 -40 0.1
3 Not specified Not specified 10 000 500 -20 [
4 Not specilied Not specified | Not specified 1 000 H3 G}
5 Not specified Not specified | Not specified | 20 000 +7 25
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BS 5169:1992 Specification for fusion welded steel air receivers

AFNOR NF A 36-208

IROM AMD STEEL PRODUCTS - AUSTENTENITIC STAIMLESS STEELS FOR BOILERS AMD PRESSURE VESSELS

AFI 510
PRESSURE VESSEL INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION

ASME DRF U-1
MANUFACTURER'S DATA REFORT FOR PRESSURE VESSELS

ASME DRF U-14

MAMNUFACTURERS DATA REPORT FOR PRESSURE VESSELS

ASME PVHO 1
SAFETY STAMDARD FOR PRESSURE VESSELS FOR HUMAN OCCUPAMCY

BS EN 286-1

SIMPLE UNFIRED PRESSURE VESSELS DESIGHNED TO CONTAIN AIR OR MITROGEN - PART 1: FRESSURE VESSELS FOR GEMERAL PURPOSES
BS EN 286-2

SIMPLE UMFIRED PRESSURE VESSELS DESKGMED TO CONTAIN AIR OR MNITROGEN - PART 2: SPECIFICATION FOR PRESSURE VESSELS FO
BRAKING AND AUKILIARY SYSTEMS FOR MOTOR VEHICLES AMD THEIR TRAILERS

BS EN 286-3

SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR MITROGEN - PART 3: STEEL PRESSURE VESSELS DESIGMED FO
BRAKINGEQUIPMENT AND ALXILIARY PNEUMATIC EQUIPMENT FOR RAILYWAY ROLLING STOCK

BS EN 286-4

SIMPLE UNFIRED PRESSURE WESSELS DESIGMED TO COMTAIM AIR OR NITROGEM - PART 4: ALUMINIUM ALLOY PRESSURE VESSELS DESI
FOR AlR BRAKING EQLIFMENT AND AUXILIARY PNEUMATIC EQUIPMENT FOR RAILWAY ROLLING STOCK

DN 43586
PRESSURE VESSELS FOR AIR GEMERATING STATIOMS IN ELECTRICAL SWITCHIMNG PLANTS

DIN EN 286-1
SIMPLE UNFIRED PRESSURE VESSELS DESIGHNED TO CONTAIN AR OR NITROGEN PART 1: PRESSURE VESSELS FOR GENERAL PURFOSES

The CE senes of air receivers are manufactured in accordance with the CE 87/404 standard

B3 5169
SPECIFICATION FOR FUSION WELDED STEEL AIR RECENVERS

BS 487
FUSION-WELDED STEEL AIR RECEIVERS

Y




Pressure Vessel Design per European Standard BS EN 13445 | DIN EN 13445

. BS EM 13445-£:2006 Unfired pressure vessels. Additional requirements for pressure vessels of aluminium and aluminiom alloys

BS EM 13445-8:2006 Unfired pressure vessels, Additional requirements for pressure vessels of aluminium_..

- PD CENITR 13445922007 Ulnnfired pressure vessels. Conformance of the EN 13443 series wo 150 16528

POV CENITR 13445-9: 20077 Unfired pressure vessels. Conformance of the EN 13445 series ...

- BS EM 150 1344352006 Adhesives. Determination of shear strength of adhesive bonds bevween rigid substrates by the block-shear method

BS EM 120 134452006 Adhezives. Determination of shear strength of sdhesive bonds between rigid substrates..

. BS EM 13445-3:2002+A ] 122006 Unfired pressue vessels. Design

BS EM 13445-3:2002+A11:2006 Unfired pressue vessels, Design ..

. BS EM 13443-6: 2002+ A 2: 2006 Unfired pressure vessels. Requirements for the design and fabrication of pressure vessels and pressure

constructed from spheroddal graphite cast ron
BE EM 13445-6:2002+A2: 2006 Unfired pressure vessels. Requirements for the design and....

. BS EN 13445-4:2002+A2:2006 Unfired pressure vessels. Fabrication
BS EM 13445-4:20024+A2: 2006 Unfired pressure vessels. Fabrication ...
. BS EM 13445-5:2002+A5:2006 Unfired pressure vessels. Inspection and testing

BS EM 13445-5:2002+A5:2006 Unfired pressure vessels. Inspection and testing BS EN 134435-1:2002+A3:2007 Unfired pressure vessels. General
BS EM 13445-1:2002+A3: 2007 Unfired pressure vessels. General PO CR 13443-T:2002 Unfired pressure vessels. Guidance on the wse of the confiol
procedures

PDVCR 13445-7:2002 Unfired pressure vessels. Guidance on the wuse of the conformiry...

. BS EM 13445-2:2002+A2:2006 Unfired pressure vessels. Materials

BS EN 13445-2:2002+A2: 2006 Unfired pressure vessels. Materials Price: £ 168,00 Member...

. ASME BPVC-VIII - 2007 BPVC Section VIII-Rules for Construction of Pressure Vessels

. This Division of Section WIII provides requirements applicable to the deskgn, fabrication, inspection, testing, and certificatio
pressure vessels operating at either intermal or external pressures exceeding 15 psig. Such pressure vessels may be fired or unfired. Spd
requirements apply to several dasses of material used in pressure wessel constructbon, and also to fabrication methods such as welding, fol
and brazing. It contains mandatory and nonmandatory appendices detalling supplementary design criteria, nondestructive examination
Inspection acceptance standards. Rules pertaining to the use of the W, UM and UV Code symbol stamps are also included

. This publication Is Issued with an automatic addenda service. All addenda service publications are issued In loose beaf form
facllitate later Insertion of replacement pages which incorporate the latest approved changes to the standard. Purchasers may wig
purchase a binder from ASME (BEYC Binder), but the publication will also fit a standard three ring binder

A SM.E. Boiler and Pressure Vessel Code Section VIII Division | for unfired pressure vessels and bear a "U" or "I
stamp, National Board number and serial number, as required. (The "UM" stamp is on most vessels under 35 gallons
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Dimensioning of the receiver volume

Qc-Compressor s capacity (1/s) =150 1/s

P = Compressor s intake pressure (bar (a)) =1 bar (a)

T = Compressor s maximum intake temperature (K) = 273+30=303k
Fmax =maximum cycle frequency=1 cycle /30 seconds

(P-PL)=set pressure difference between loaded and unloaded compressor (bar) = 0.5 bar.
To=Compressed air temperature out of the sclected compressor is 10 C higher that the
ambient temperature which is why the maximum temperature in the air receiver will be (K)

=273+40=313K.

Compressor with loading/unloading regulation gives the right formula for air receiver

wvolume

V=025%QcxT,_= 0.25¢1506313 = 2324/7
FaX(pp)Ty  1/30x0.5%303

This is the minimum recommended air receiver volume.
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