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Table 6 Oxygen diversified flows

Department Design flow tor each  Diversitied flow
terminal unit /min  limin

In-patient acute

Ward units - single

and multi-bedrooms 10 QW =10 + n-1i6

Treatment rooms 3

Each ward unit

Departments comprising 10 QD = QW {1 +m—]]}

several ward units 2

ITU and CCU 10 Ql =10 + (nB-1)6

Adult acute day care

Major treatment room 100 OT = 100 + 20(T-1)

Endoscopy room 10 QR =10+ (n-1)6

Recovery room 10 OR =10+ (n-1)6

Maternity department

Delivery suite 10 OM =10 + In-116
2

Normal delivery room 100 OM =100 + (n-1)6

Abnormal delivery room 2

Neonatal unit 10 ON = 10 + (n-1i6

Operating department

Operating room 100 QT = 100 + 20(T-1)

Anaesthetic room 10 QA =10 + (A-116

Legend tor all tables

n = number of terminal units

ng = number of bed spaces

W = number of ward units

T = number of operating rooms or major treatment rooms

A = number of anaesthetic rooms

S = number of operating suites (1 operating room + 1 anaesthetic
raom)

Q = dliversitied flow

ow = diversified flow to ward units

aD = diversified tlow to a department

al = diversified flow to ITU or CCU

ar = diversified flow to operating room or major treatment room

OA = diversitied tlow to anaesthetic rooms

aR = diversified flow to recovery rooms

am = diversified flow to maternity suite

N = diversitied flow to neonatal unit

QB = diversified flow to baby bed space

QDent = diversified flow to dental department

QWS = diversified flow to equipment workshop

ap = diversified flow to plaster room
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Operating room

D95 (oo 00l ulas T L 361 slaws Wbl ¢ Anesthesia room -v

Maior treatment

o223 oo Jalei Nb &0 4 4, 4 bed space ulul , CCU & ICU -¥

* Each  6bed First bed 10 I/m
hers 6 I/m ( 3bed Simultaneously)m

* Single 10 1/m

Ward

P ell i e
Typical ward 4x6-bed rooms
4xSingle bed room

I xTreatment room

33% glojas coyps o(n-1) 6 1/m o2 5 10 1/m Terminal out let .,y

QW = 10+(n-1)6X33%
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Table 23 Validation and venfication: pressure during pipeline system rests

15.0 Validation and venfication

Madical gas Pipaiing distribution  Terminal unit Max pressure drop Min pressure (this  Plant pressure
pressure kPa tast flow Fmin in pipeline at may vary by +/-5%. kPa
(s2e "Desian system design flow between max flow
considerations’  kPa and statle condition)
for design flows kPa
0y 400 10-100 40 370 430-490)
NG NG 15
Medical air 20-80
400 kPa
04/N,0 400 20 90 310 430-490
mixtures 275
Inhalationary
gasps
Surgical air 770 350 o+ 700 kPa at see Design
700 kPa 350 Ffmin considerations’
{max 200 kPa at
no flow condition}
Vacuum 53.3 kPa 40 26.6 kPa 40 kPa
400 mim Ha) {200 mm Hg) (300 mm Hag;

below statdard
atmospheric

pressure
107.3 kP

of

@

(760 rmim Ha)

* To the back of the local regutator or terminal unit,
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CLASS
1 Max.
Concentiation {(p'm3j) > or = Size Shown
N 0.1 um 0.2um | 0.3 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
=% 100.000 | 23.700 | 10.200 3,520 832 29 |

6 1.000.000 | 237.000 | 102.000 35.200 8,320 293
7 352.000 83.200 2.930
8 3,520,000 832.000 29.300
9 35.200.000 | 8,320,000 | 293,000
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k1 dew point «, 4> L Inlet temperature : )
k2 Inlet pressure :
k3 Ambient temperature :z

Q Actual= k1xK2xK3xQnominal
K1

For other compressed air inlet temperatures and pressure dew point temperatures , multiply the dryer
air flow by the following factors K :

FD7-230
Inlet temperature 250 '30°C G T d0e ue  so'gl  s5%e
Pressure 3°C 1.00  1.00 1.00 098 085 070 0.57
Dew 5% 120  1.17 1.15 1.08 092 075 0.60
Point 20 141 1.32 1.25 1.14  1.00 080 0.5
Temperature 10°C .72 154 138 128 1.09 092 0.75
15°C 220  1.96 1.74 1.54 137 115 094
18°C 264 225 2.00 1.76  1.53 133  1.12
FD260-1600
Inlet temperature 250 ... 307 35%C40%C 8% soe| . 55%
Pressure 3'C 1.00  1.00 .00 085 072 060 049
Dew 5°¢c 120  1.17 .15 095 079 0.67 0.6
Point 7°C .14  1.32 1.25 1.05 085 074 062
Temperature 10°C 1.72 1.54 1.38 1.13 1.00  0.86 0.70
15%¢
18°%C
K2

For other compressed air inlet pressures , multiply the dryer air flow by the following
Factors k2 :

4 bar (e): 0.80 10 bar (e): 1.15
6 bar (e): 0.95 12 bar (e): 1.25
7bar(e): 1.00 15 bar (e) : 1.35
8 bar(e): 1.05 20 bar (e): 1.45
K3

For other cooling medium temperatures, multiply the dryer air flow by the following factors K :
25°C : 1.00
30°C : 0.95
35°C: 0.88
40°C : 0.81
45°C : 0.74
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Correction factor = K1 x K2 x K3
0.57x1x0.74= 0.41
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Ouz 1 pressure dew N SRHIUMm
uality aiifiit concentration
e ol 0.1<@ <05 [035<@<10 [1.0<@< o 3
5.0 C Mg/m
| Not specified 100 I 0 -07 (L01
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BS 5169:1992 Specification for fusion welded steel air receivers
AFNOR NF A 36-209

IRON AND STEEL PRODUCTS - AUSTENTENITIC STAINLESS STEELS FOR BOILERS AND PRESSURE VESSELS
API 510
PRESSURE VESSEL INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION

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

ASME DRF U-1A

MANUFACTURERS DATA REPORT FOR PRESSURE VESSELS

ASME PVHO 1
SAFETY STANDARD FOR PRESSURE VESSELS FOR HUMAN OCCUPANCY

BS EN 286-1

SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR NITROGEN - PART 1: PRESSURE VESSELS
GENERAL PURPOSES

BS EN 286-2

SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR NITROGEN - PART 2: SPECIFICATION
PRESSURE VESSELS FOR AIR BRAKING AND AUXILIARY SYSTEMS FOR MOTOR VEHICLES AND THEIR TRAILERS

BS EN 286-3
SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR NITROGEN - PART 3: STEEL PRESSURE VES
DESIGNED FOR AIR BRAKINGEQUIPMENT AND AUXILIARY PNEUMATIC EQUIPMENT FOR RAILWAY ROLLING STOCK

BS EN 286-4

SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR NITROGEN - PART 4: ALUMINIUM A
PRESSURE VESSELS DESIGNED FOR AIR BRAKING EQUIPMENT AND AUXILIARY PNEUMATIC EQUIPMENT FOR RAIl
ROLLING STOCK

DIN 43686
PRESSURE VESSELS FOR AIR GENERATING STATIONS IN ELECTRICAL SWITCHING PLANTS

DIN EN 286-1
SIMPLE UNFIRED PRESSURE VESSELS DESIGNED TO CONTAIN AIR OR NITROGEN PART 1: PRESSURE VESSELS
GENERAL PURPOSES
The CE series of air receivers are manufactured in accordance with the CE 87/404 standard
. BS 5169

SPECIFICATION FOR FUSION WELDED STEEL AIR RECEIVERS

BS 487
FUSION-WELDED STEEL AIR RECEIVERS
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Pressure Vessel Design per European Standard BS EN 13445 , DIN EN 13445

] BS EN 13445-8:2006 Unfired pressure vessels. Additional requirements for pressure vessels of aluminium and alumi
alloys

BS %N 13445-8:2006 Unfired pressure vessels. Additional requirements for pressure vessels of aluminium...

B PD CEN/TR 13445-9:2007 Unfired pressure vessels. Conformance of the EN 13445 series to [SO 16528

PD CEN/TR 13445-9:2007 Unfired pressure vessels. Conformance of the EN 13445 series to...

. BS EN [SO 13445:2006 Adhesives. Determination of shear strength of adhesive bonds between rigid substrates b

block-shear method
BS EN ISO 13445:2006 Adhesives. Determination of shear strength of adhesive bonds between rigid substrates. ..

e BS EN 13445-3:2002+A11:2006 Unfired pressue vessels. Design
BS EN 13445-3:2002+A11:2006 Unfired pressue vessels. Design ...
. BS EN 13445-6:2002+A2:2006 Unfired pressure vessels. Requirements for the design and fabrication of pressure v¢

and pressure parts constructed from spheroidal graphite cast iron
BS EN 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 EN 13445-4:2002+A2:2006 Unfired pressure vessels. Fabrication ...
. BS EN 13445-5:2002+A5:2006 Unfired pressure vessels. Inspection and testing

BS EN 13445-5:2002+A5:2006 Unfired pressure vessels. Inspection and testing BS EN 13445-1:2002+A3:2007 Unfired pre
vessels. General

BS EN 13445-1:2002+A3:2007 Unfired pressure vessels. General PD CR 13445-7:2002 Unfired pressure vessels. Guidance d
use of the conformity procedures

PD CR 13445-7:2002 Unfired pressure vessels. Guidance on the use of the conformity...

. BS EN 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 Ves:

. This Division of Section VIII provides requirements applicable to the design, fabrication, inspection, te]

and certification of pressure vessels operating at either internal or external pressures exceeding 15 psig.
pressure vessels may be fired or unfired. Specific requirements apply to several classes of material used in pre
vessel construction, and also to fabrication methods such as welding, forging and brazing. It contains mandatory
nonmandatory appendices detailing supplementary design criteria, nondestructive examination and inspe
acceptance standards. Rules pertaining to the use of the U, UM and UV Code symbol stamps are also included
L This publication is issued with an automatic addenda service. All addenda service publications are issus
loose leaf format to facilitate later insertion of replacement pages which incorporate the latest approved chang
the standard. Purchasers may wish to purchase a binder from ASME (BPVC Binder), but the publication will also
standard three ring binder

A.S.M.E. Boiler and Pressure Vessel Code Section VIII Division I for unfired pressure vessels
bear a "U" or "UM" stamp, National Board number and serial number, as required. (The "U
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
Pi= Compressor' s intake pressure(bar(a))=1 bar(a)
T= Compressor. s maximum intake temperature(K)= 273+30=303k
F max =maximum cycle frequency=1 cycle /30 seconds
(P u -Pp)=set pressure difference between loaded and unloaded compressor(bar)=0.5 bar.
To=Compressed air temperature out of the selected 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 volume:
V=0.25xQcxTo_=0.25x150%313 = 2324/7
F max*(p u-p)*T1  1/30x0.5%303

This is the minimum recommended air receiver volume .

The next standard size up is selected.
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