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Table 13 Oxygen: design and diversified flows

Table 18 Medical air 400 kPa — design and diversified flows

HTM o=l )lasbiusl :,zimcedyls | IS

s 03, glow (02

e et hrolley apacs:
i per ernlley space
o it
Anacithetic oam s

| Operating rooms

Post-anacsthesi

Operating saites:
Ansesthetine
Pou-ansesthesia recovery
o

In- paticat aidation (wand unitsls
Singhet inulti-beoe annd } .1 Q=20 Jin= 11104)
Ward blockidepartment 20 Q= (1 + (= 1
Aceident & concrygency:

ace 4l Qa4 4 fiw = L)3004]

21 =40 [{w=1

4 {2 =400 & 4]

- L A, i !
4 o addifitional flow frckadied
L 2 =40 4 [{wd— 1 14004

401 =40 4w 1110/4]

0 3= 41y [dw = [14004]

L =0 4 [ — L]elfd]

H1 £ =400 & [{mS = EpHHA

4 (A1 4 e = L) d14]

H) 1Q=40.] I
Bl Q=B+
High-dependuncy unite Bl 2= 80 v [{w=1180/2]

Renal
| Oral surgesvivribodo
M. I

lic

X e 20 4 Jdw— L] 10/4]

¥ mrime 4 Q=40+ [fw- |
All orhiee deparmments 4 Picn i | flow
allrwance to be made
Exuipanent service mous [ Wor additional flow inchuded

Table 20 Surglcal air 700 kPa - design and diversified flows

Department | Desiga flaw for cach Diversified Aaw
(L4 miny

Olperating reom (orthopaeedic and newrssurgical eperating rooms only)

24 aperating raoms 330 Q=350 + [l - 1333042]

w4 aperating moms 35 2= 350 + [[n - 1)3500H]

Oithes deg oy koshups, fractuse clinic 150 Q- 350

Equipment service rooms 350 Na additional flow required

Department Desiga flow | Diversified flow @ (Limin)
for each
terminal anie
(L min)

In-patient accommedation {ward units)s
Single 4-bed rooms and treatment room 10 Q=10+ (- 16l
Ward block/department 10 Q= Q11+ (nW - 132
Accident & emergency:
Resuscimtion room, per trolley space 100 Q=100 + [{n - 1)6/4]
Major treatment/plaster room, per molley space 10 Q=10+ [(n— 1)64]
Post-anaesthesia racovery, per trolley space 10 Q= 10+ [in- )&/
Treatment room/cubicle 10 Q=10 4 [(n— 1)610]
Operating,
Anzesthetic rooms 100 | = no addition made
{perating rooms 100 [ Q=100+ (a7 - 110
Post-anaesthesia recovery Q=10+ (m- 136
Maternity:
LDRP moms:

Maother 10 Q=10+ [(n— 1)&4]

Taby 10 Q=104 [(n-1)32)
Operating suitss

Anaesthetist 100 Q=100+ (n§-1)6

Paediatncian 10 Q=10+{n-13
Post-anaesthesia recovery 10 @ =10+ [(n - 1)354]
In-patient accommodation:

Singlefmuli-bed wards 10 | Q=104 [in-166]

Nursary, per cot space 10 Q=104 [(n- 1)312]

Special care baby unic 10 Q=10+{n-1)6
Radiological: 100 Q=10+ [(n— 1&63]
All anaesthetic and procedures rooms
Critical care arcas 10 Q=104 [(n- 16134
Coronary care unit (CCU) 10 Q=10+ [in-1)6]314
High-dependency uait (HDU) 10 Q=10+ [in— L6134
Renal 10 Q=10+ [{n- L)6l4]
CPAP ventilation 75 Q=75nx75%
Adult mental illness accommodation:
Electro-convulsive therapy (ECT) mom 10 Q=10+ [(n— 6]
T hesia. per bed space 10 Q=10+ [{n- D&H]
Adult acute day care accommodation:
Treatment rooms 10 Q=104 [(n— 1)64]
T recovery per bed space 10 Q=10+ [(n— 1))
Day patient ac dation {as “In-patient acc o ) As “In-patient accommodati
Oral surgery/orthodontics
Consulting moms, type 1 10 Q=10+ [(n—1)612]
Consulting rooms, types 2 & 3 10 Q=10+ [(n— 1)G3]
Recovery room, per bed space 10 Q=10+ [(n— 1)66]
Out-patients
Treatment rooms 10 Q=10+ [(n— 1)6l4]
Equipment service rooms, sterile services etc 100 | Residual capacity will be adequate’

without an additional allowance

Table 21 Vacuum — design and diversified flows

Department Design flow | Diversified flow @ (L/min}
for cach
(Limin)

In-patient accommodation:
Ward unic 40 G40
Multiple ward units 40 Gy = 40s [(v - 1)4004)
Accident & emergency:
Resuscitation room, per trolley space 40 Q=40+ [(n— 1)4014]
Major treatment/plaster room, per trolley space 40 Q=40+ [{n - 1)4074]
Post-anaesthesia recovery, per trolley space 40 (=40 + [in— 1J40/4]
‘Treatment roomJcubicle 40 =40 + [in— 1408
Operating,
Anaesthetic rooms 40 Mo additional flow included
Operating rooms:

Anaesthetist 40 Q=40

Surgean a0 Q=40
Operating suites 40 0, = 80+ (x5~ 1)80/2]
P hesia recovery 40 0= 40 + [(n— 14074
Maternity:
LDRP rooms:

Mother 40 Q=40+ [(n-1)40]/4

Baby 40 No addutional flow included
Openating suies:

Anaesthetist 40 Q=40

Obstetician 0 Q=40
(perating suites Q=80+ [(w5- 1)80/2]
TPast-anaesthesia recovery Al Q=40+ [(n - 1)40/4]
In-patient accommedation;

Wiard unit comprising single, mulri-bed and trearment room 40 Q=40

Multi-ward units 40 Q=40+ [in— 14002}

Nursery, per cot space 40 No additional to be includad

SCBU 40 Q=40+ [in— 1)4014]
Radiology/diagnostic departments:
All angesthetic and procedures rooms 40 Q=40+ [(n— 1)40/8]
Critical care areas 40 0= 40 + [(n— 14074
High-dependency units 40 (2= 40 + [(n— 14004
Renal 40 Q=40+ [{n - 1)4004]
Adult mental illness accommodation:
ECT room 40 Q=40 + [{n - 1}4014)
Post-anaesthesia, per bed space 40 Q=40 + [(n— 1)4044]
Adult acute day care accommodations
Treatment rooms 40 =40 + [in— 1)4044]
Post-anaesthesia recovery per bed space 40 Q=40 + [tn - 1}4008]
Day patient accommodation (5 “In-patient a g As “Tn-patient :
Oral surgery/orthodoatice
Consulting rooms. type 1 40 Dental vacum only
Consulting rooms, types 2 & 3 40 Dental vacuum only

covery room, per bed space 40 Q=40 + [in - 1)40/8]
Out-patient:
Treatment rooms 4l Q=40+ [{n - 1)40/8]
Equipment service roams, sterile services etc 40 Residual capacity will be adequate

without an additional allowance




asugi ~ 39290 Cunsy izt | I

JhBlw 63,d8 slo ()7

Capacly As Formm - % I » ~ghy = Med -~
Capaaly Asseswnen! Form — Mmdxs Ax VoHe D0 FRA dies T2 ¢ M\ Capocity Assessmyer? Foom — Medical Vaouum b ik wilelion

e 03, (e = (mlamiad)B o)d J = Jase 055 = alecad) o) Wi i3 Wy I

FRa0mee &0 = 27200003 ¥

COPOCy ASESHYRNT FOT) - FSA Cay Qe Lieh i

Vila Ot an Aewrhals s (

PERFIR RIS =S

e A

A 20 ) g Gelhm Tyl flan A B i gt g | i) g wine (5 Gk ual 2l lyie

ey SRR R S———" V1 P

alah miel ) ae lhe JU5p e anpid (g Syt [ mariad B g | il il gl Clauie tanl Madalys Sl e ) Jar e S ety et (s M g e g Mt (U8 b et okl Laiad g
oy B -y i S s
oyl = e i gy ‘ -y medy) N ey
WP b | e ik e
Jedni Y |
e e Je g Y i e s @0
oty v
e 9 b onloe Juu GO1 ¥ a3l e e B P
W
g g e e g gl Y SWIat i e Jue gl ¥
Fosti) ¥
[ LR Wy P
LN B e,
pofpl & wilisl &
o » i
{Samgad g 1) o pid 31| F (iplimpal W) Jopied ) ok 54 ¥
Post CCU Al
xu v (=0 v
gt A
Poat U L Pt K L)
R
e S (=) o 4
T TS
7 b e PeaiCCd
ey W
LM (Lot Nostmetvegansy) | 1 DR (tabow RogmePregsncy) | 11
LUR (Laber Roomw Pragarey) 1t
Wi VS e v
R v BP b
ey el cly b NN gl e | W
Bt o B2
ity ¥ Ol 1P
i g @ J o
oy i | ¥ e ¢ “
Slge e ¥ Ui gspdew
At iy WP el g3y |
b Loy 5 i [0y iy g Jp e ) T Ee yoal |y U TRy 5 WO Slis el gmsha | W s
Saded paindin 3 2 &/ BT e 3 34 eS| it ) (ol g miliial g3 ¥
D 5 e sl W e N by wadias Py ¥ A sy 5o s 801 53 wabidad 340 o3 el abast ) et
YRS e Sy o 3 s s T el ey Je v gy 3 Y pega eyt das ¥
Gaina Jlo = ..s,. Cales g Ca g b s ayrgn Jlaniemt sBallios s P PEN a3 (Sl e 108 KA SOy sa ¥ Ly o - Lokl g Sy miange A0 4SS b Cap dm |
ko 53 e 8 ke S e Cad - LS S) pia et S 1 nslital Sy s F Adlyge Saey gmcalyl s F P e AT glanaliy Al ¥
Didha Dadher...... - WP b b I8 4 ) JSihe w10 choh e 50 g limles 6 bz ‘ B neciais Sl i a1 (AR 005 cact JEkan Ty pionns (S8 rla
R i | g Sl el b s . - | TN T M - ~
oy e obts gy o s o st g e ) Ly g AL} e
o bl e Ly U ey e STy 5 ol
0 [Pos) & s oo
i -
ot i oyia

ol )
Wm N - -
Wit alGSaTan.CHT VDA Campony 50219107 . z
o

)—US... )—*-DI ULO)J \"9 nto@voladarman.com 43834790 e ez P : L WSO STDON.Cam VoA =98 219107 ot 8 I l

a5 d.b-\,l_.u gt e-m_‘—u Ul s,
BoPwAAR

$1070CH1 25
rvuul—«m‘we-*ﬂ)—w hed ey Qlpd! e un««.w Q

- Zrd Moot fAarwston She rbec. Mabwston B konani L. stron,

nfosvaiodomancom i 144SELI00 95 2 whoBvakxdemmencer ke 1435304950

#39 tabylagas ol EAAA»H ,hu u.-, \.,; lled e n.!,o- -.)w Q

Znd Poor, Manetur S oo S1. Teban, (AN

Vala Dame nirkabi G
Yala Damman Amirkaby Co 14 P Tanlul, Mok etan 8, o




VALA DARMAN AMIRKABIR

31kl (cLas




s 3ylastial gLas |

= Ol""l L:'“’)"‘w') C)'S‘ol 1 | 2 1 3 1 L | 5 1 6 | 1 | ; |

P PS > ** 0 I
Oljags J 9 Jo *Total Required Fresh Airis 17155 mA3/h
A g ; R A
e B
B e ﬂ B
* e - .. .
d,glﬁJOLi.olg),gAJL/glgmdgbm).;wb )
09 4 yowyaaS 0S5 (glgd
C ] C
<t —
/.. * . D D
6w gy (gl (U (glasd
£ E
Oxygen Generator Layout
| bAta0z—00- | tet1 [ —
Propared 2y L Dates
A3 1402/——/——
il
R . .o F JSpal yleya 9l F
L,.u»l.w éyb.c 4,39@.) (OIS _ﬁ"‘_; e —
1 | 2 | 3 LT T T 1 \'\%7 | I I | [ I VDTAMOA_OOI_ ]

12 1AV + *

saSpaol (sloys Vlg

Yola Domman Amirkaby Co




b 58 Oliagas cuas Jowo wlaljl
Dbl 3y Bl Gljaesi g2 ) Gyb )0 I wyiwd U 39 ual ()b b Oljagad ©
1Abb0 johio ¥ 4 jaad (lo 4y L .39 GUI 3)lg (izl) 43 jaad (glo a5 Al (g)sb b olws Gl Yo ©
)9yaaS 43 (639)9 (slo® )
2985 (Glo® (43,5 SuS ¥
)9upaeS 393 (h3)5 SiS ¥

29390 (529> Gb jl ol 39 639 Jlaisl 45 394 4i8)S (So jl b b j9uyueS 4 (6399 (gled -NP-6-0 o
i 5283 3lgo (limylay 6355 @85 (gl Eimgw 9 (Hliwylon WloLs gy gl e @i Jrlwy SiuS)b o8l yisl
9 515 Ll (g jB 6355 duliS phiuw (1bj5 (S dg) i digel NS> diges (g i Gayb
GhIs 2L I 39)9 Joxo Lduny J8las ) 0aidT @lie )05 9 iS39d (;29)> ity (b Eiwgw alx5 (NYO)
b 698l 15U @ .S (6yaSel> dogo (b 03uSe Joo ) T g Jlabl «SI> g 3)5 wolpin> 3g)9 jI 45 2l (gl abuwg
bl GBS 393 (529)5 1 )93 450 9b 39 4293 Wb ju5 Y13 ) 19D (b 03450 (G (Lo b e )3 (Fawge

IV, + A

)AS).wl Ulﬁ)b \”9



VALA DARMAN AMIRKABIR

(P lwylow sl jamS| o i



3 bwylaw jlweyjawS] 6w 13>

el Do,
Arrikobi Ty

— R —

\\s

NN

N

NN

g
:
2.
2
’

l9® )guy205 O S 19 OB yjuwS] Ugo  yiawS] SO

16 1V + A

25yl yleys Vig

Yala Doman Amirkab® Co




Juind S (Jelgo shw i

1. Like magnets molecular sieves attract certain type of molecules

“polar” molecules with “positive” and “negative” poles (e.g. water) are strongly attracted to
molecular sieve.

“Non-polar” molecules (e.g. oxygen) are weakly attracted

2. They screen out molecules larger than pores
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Relative Adsorption Strengths
( Air on molecular sieve)

Strongly Adsorbed- Water
Carbon dioxide
Hydrocarbons
Nitrogen
Oxygen

Weakly Adsorbed- Argon

12 1V + A
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Oxygen
Adsorbent Bed Breakthrough
Nomenclature Unused part ,
of bed /’
/7

|

/

/

/
/ Mass Transfer
f Zone (MT2)
Active part
of bed
21%

oxygen

Used or N,

saturated
part of bed
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Basic PSA Process

o Adsorption Step

Nitrogen is adsorbed at elevated pressure and oxygen is produced

o Regeneration Step

Nitrogen is desorbed via depressurization so the adsorbent is regenerated

20 1V + A

S0l 5leyd Vig
Yala Doman Amirkaby Co




lo® jgupaS
Ve
Oj,yuSl
"y Jyis
! !
9 Oj,g.wSl
S (glo
)Lj Y .)9.\9

>l
/' Skarstorm Cycle

Caz9b) yilidg)Sas 0292 e ikdg,Syo

1V, + A\

sasSyael leys Vlg
Yala Doman Amirkab Co
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Adsorbent Protection Considerations

o Mechanical disintegration of sieve

Potential Causes

-sieve attrition due to fluidization
-sieve crushing due to dynamic load during depressurization or blowdown

Solution
-proper flow velocities control

o Water/Oil Contamination of sieve
Potential Cause

-water/oil carry over due to inadequate filtering of feed air
-long term operation with defective cycle sequence

Solution

-regular filter, moisture separator drain maintenance
-regular operational check

Maintenance

79 Wm -regular operational check
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Adsorbent Protection Considerations

|

Air

Normal Attrition Crushing due to
Operation due to rapid

Fluidization depressurization

23 1V + A
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GET IN
TOUCH!

Address: 2"9 Floor, Mahestan Shopping Center,
Mahestan St., ranzamin St. Shahrak Gharb, Tehran

Phone: 021 — 9210 700 11

www.VALADARMAN.com L
E-mail;: info@valadarman.com




THANK YOU

FOR YOUR ATTENTION!

ANY QUESTIONS?



