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Tat ca cac 4n pham cla AIGA VN hodc mang tén AIGA VN déu chira thong tin bao gdm hwdng dan thuc
hanh, dp dung quy trinh an toan, thong tin ky thuat, qui dinh phap luat, su kién khac dugc thu thap tlr cac
ngudn ma AIGA VN cho |a dang tin cdy va / hodc dua trén thong tin ki thuat, an toan va kinh nghiém hién
c6 san tr cac thanh vién ctia AIGA VN vao ngay phét hanh

All publications of AIGA VN or bearing AIGA VN’s name contain information, including work instruction, safety procedures
applying, technical information, legal requirement, events that were obtained from sources believed by AIGA VN to be reliable
and/ or based on technical, safety information and experience currently available from members of AIGA VN at the date of issuing.

AIGA VN khéng bdo dam cling nhu khéng chap nhan bat ky trach nhiém phap ly nao vé tinh chinh xac, day
dd hodc ding dan cla thong tin cé trong cac 4n pham nay. Mac du AIGA VN khuyén khich ngudi dung dé
tham khao hodc ap dung ching trong céng viéc ciia minh, nhung viéc tham khao hodc dp dung la hoan toan
tw nguyén va khéng rang budc.

AIGA VN do not ensure nor accept any liability as to the accuracy, completeness or correctness of the information contained in
these publications. While AIGA VN recommends that the user refer to or apply it into their working, such reference to or apply
thereof by the user is purely voluntary and not binding.

AIGA VN khong kiém soat bat ky diéu gi lién quan dé&n hiéu suat hodc dién giai sai, s dung hop ly hodc
khdng hop ly bat ky théng tin hodc d@ xuat nao trong cac 4n pham cha AIGA VN bdi bat ky cd nhan hoac t6
chirc ndo (bao gdbm céc thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo ngudi dung khdng chinh sira,
thay d6i ndi dung va s dung 4n pham cla AIGA VN khdéng ding muc dich, va AIGA VN tir chéi rd rang bat
ky trdch nhiém phdp ly ndo lién quan dén viéc nay.

AIGA VN has no control whatsoever as regards, performance or non-performance, misinterpretation, proper or improper use of
any information or suggestions contained in AIGA VN’s publications by any person or entity (including AIGA VN members).
However, AIGA VN recommends that users do not modify, change the content and use publications of AIGA VN for improper
purposes, and AIGA VN expressly disclaims any related liability.

Céc 4n pham cla AIGA VN phai dwoc danh gid dinh ky va ngudi dung dwoc canh bdo dé cé duwoc &n ban
ma&i nhat

AIGA VN'’s publications are subject to periodic review and the users are cautioned to obtain the latest edition.
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m Nhu céu Oxy trong co' sé y t€ / Oxygen demand in medical facilities

I. GIO1THIEU / INTRODUCTION

— AIGA VN nhan duoc yéu cau tir BO Y T€ vé gbp y cho viéc cung cap khi cho cac tang diéu tri
COVID-19 tai cic co sd y té

AIGA VN received a request from the Ministry of Health for comment on gas supply for level of treatment of COVID-19
at medical facilities

— Cac thong tin k§ thudt va an toan dua trén tai liéu tham khao va kinh nghiém hién cé cta Uy
Ban Ky Thuat

The technical and safety information are based on the authors' existing experience and reference of standards of
Technical Committee

Il. PHAM VI / scoPE

— Ban trinh bay y kién la nhirng y ki€n dya trén kinh nghiém va kién thirc vé tinh chat oxy va
thiét bi lién quan dp dung cho cac tang diéu tri trong giai doan dich bénh covid-19 bung phat,
va s6 liéu vé cdc nhu cau oxy cla tang diéu trj va co sé givdng dwoc cung cap bai BO Y Té
This position paper is opinions based on experience and knowledge of oxygen properties and related equipment

applicable to level of treatment during the covid-19 outbreak, and data of the oxygen demand of the level of treatment
as well as the number of beds provided by the Ministry of Health

IIl. MUC DICH / PURPOSE

— HO tro cac co sd y té tinh todn nhu cau oxy st dung cho cac tang diéu tri
Assist medical facilities in calculating oxygen demand for level of treatment

IV. OXY SU’ DUNG CHO CAC TANG DIEU TR| / OXYGEN USED FOR LEVEL OF TREATMENT

4.1-Tram Y té xa, phudng lwu déng:
Mobile commune and ward medical stations:
— Tai tAng diéu tri nay chi s&r dung 6xy gong kinh, thd qua mat na th&, khéng yéu cau thiét 1ap hé
théng trung tdm. S6 lugng tinh todn nhu cdu 6 xy theo danh muc thiét bi quy dinh ddi véi tramy
té xa, phwong luu déng

At this level, only using oxygen with glasses, breathing through a mask, no need to set up a central system. Amount
of oxygen demand calculation according to the list of equipment specified for mobile commune and ward medical
stations:

— Khuyén cdo lya chon: 02 Chai tir 5L-10L/tram.
Recommendation for selection: 2 cylinders of 5L to 10L/station

4.2 - TAng 1: Diéu tri b&nh nhan nhe khong triéu chirng:
Level 1: Treatment of mild asymptomatic patients:

— Tai tAng diéu tri nay chi s& dung 6 xy gong kinh, thé qua mat na thé, khdng yéu cau thiét 13p hé
théng trung tdm. S6 lugng tinh todn nhu cdu 6 xy cdn c theo quy md sé givdng cua tirng don vi
y t& dé thiét 1ap hé thdng phu hop (xem 4.1).
At this level, only using oxygen with glasses, breathing through a mask, no need to set up a central system. The

amount of oxygen demand calculation is based on the number of the bed of each medical facility to establish a
suitable system (ref. 4.1).
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— Khuyén céo luya chon sir dung:
Recommendation for selection

Theo co Ting 1 Chai cac loai
T s0 giwong Lae\?jl Kind of cylinder Ghi chu
Based on no. (m3 GOX/day) Remarks
of bed 40L ~47L | 5L-10L
50 st&r dung, 25 du phong, 25 nap.
1 50 3 100 _ -
50 for using, 25 for spare, 25 for refilling
100 st dung, 25 dy phong, 25 nap.
2 100 6 150 . -
100 for using, 25 for spare, 25 for refilling
200 st dung, 25 dy phong, 25 nap.
3 200 12 250 . -
200 for using, 25 for spare, 25 for refilling
300 st dung, 25 dy phong, 25 nap.
4 300 18 350 . -
300 for using, 25 for spare, 25 for refilling
500 st dung, 25 dy phong, 25 nap.
5 500 30 550 . -
500 for using, 25 for spare, 25 for refilling

— Trong moi trudng hop néu trén, can giao hang khi cé 25 chai rong
All above cases, it needs to be delivered if having 25 empty cylinders
— Trong trudng hop khéng du sé lvgng chai, cd thé chia ngd ra cha thiét bj diéu dp thanh 2 dudng
cho 2 givong ké bén.
In case of not enough cylinder, it can be divided the outlet of regulator by 2 lines for 2 next beds
— Trong trwong hop chai 5L~ 10L khdng dd s6 lwgng, cé thé thay thé bang chai 401 ~ 471.
In case of not enough cylinder of 5L ~ 10L, it can be replaced by cylinder of 40L ~ 47L
Bang tinh twong dwong luvgng khi O, cé thé cap ra déi vai cac loai chai
Table of equivalent amount of 02 that can be given out for all types of cylinders

(P = 150 bar) (1m3 = 1.000 L)

Dung tich chai Lwong khi twong duwong Dung tich chai Lwong khi twong duwong
Cylinder capacity Oxygen amount Cylinder capacity Oxygen amount
(L) (m?) (L) (m?)
5 0,75 20 3
8 1,2 40 6
10 1,5 47 7
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4.3 - Tang 2: Piéu tri ngwdi bénh trung binh, suy hd hap nhe:

Level 2: Treatment of moderate patients with mild respiratory failure:
Khi O xy / Gox

Tai tdng diéu tri nay s dung cac loai 6 xy gong kinh, thd qua méat na thd va thé HFNC, khuyén cdo
nang cap mad réng hé théng khi 6 xy y té& trung tam vdi céc co s& da cd hé théng nay. D8i véi cac co
s& chuwa co hé thdng trung tdm can xay dung méi. S6 lugng tinh todn cdn clr theo quy md sé givong
cua tirng don vi diéu tri dé thiét 1ap hé théng phu hop.

At this level, using glasses-rimmed oxygen, breathing mask and HFNC breathing, it is recommended to upgrade and
expand the central medical oxygen system with units that already have this system. For units which have not this central
system need to be built it up. The calculations is based on the number of the bed of each unit to establish the appropriate

system.

Khuyén cdo lua chon loai binh, chai cho hé théng 6 xy:

Recommendation for kind of tank, cylinder of oxygen system

. Chai dv phong /
Theg €O | Tang2 Oxy long / Lox Soare
s6 » n » 7o
T iwon L;ngg(z Dungtich | Cong suat Céng suat GR:r:,s::
SIFENS Copacity | danhéahoi | Vandiduap | 40L | 5L~10L
No. of bed | ton/day) ;
(m3) Vaporizer cap. | Regulator cap.
XL-45 |3p
thanh dan
~ A b 1 h
1 20 0,29 | 2~4binh | 5oNm3/h 0m3/ 20
Set up as 4bar
manifold 2~4
bottle
3/h
2 50 0.72 MB1000 100Nm3/h 30m?/ 50
4bar
3
3 | 100 1.44 MB2000 | 200Nm¥h | 0™ /h 50
4dbar
1 3/h
4 200 2.87 Tank 5m?3 400Nm3/h 00m?/ 100
4bar
140m3/h
5 | 300 43 Tank 5m® | 600Nm3/h m’/ 150
4dbar
2 3
6 500 7.2 Tank 10m3® | 1000Nm3/h 40m°/h 250
4bar
— Tuy theo khu vic 13p d3t (xa, gan) va tan suat giao hang ma sé thay d&i phuong an lwa chon thiét
bi chlta phu hop
Depend on the installation area (far, near) and delivery frequency that will change the option to choose the
appropriate container
— Dan héa hoi cé thé st dung 24/7. Néu khdng cé 1 dan céng suat 1dn, cé thé sir dung 2 dan bang
mot nira cong suat ghép song song, d6i nhanh sau moi 12h. Hodc cé thé st dung 2 dan bang 1/3
cdng suat ghép song song, d6i nhanh sau mai 8h
The evaporator can be used 24/7. If having not a large capacity one, it can use 2 units with half the capacity of parallel
installed, changing of each for every 12 hours. Or it can use 2 units equal to 1/3 of the parallel coupled capacity,
changing of each for every 8 hours.
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Chai khi dé du phong cho hé théng, trudng hop cé su cb.

Gas cylinder is used for backup in case of the system being trouble.

Van diéu ap nén cé mot line du phong cho line diéu ap chinh.

The pressure regulator should have a backup line for the main pressure line

Binh LGC (Liquid Gas Cylinder) XL-45: 13 loai binh chira khi O, hod I6ng di ddng rat phé bién tai
Viét Nam, c6 dung tich 180 lit (dung tich s&r dung: 169 lit Oxy l6ng — twong dwong khoang 123 m?
oxy khi).

LGC (Liquid Gas Cylinder) XL-45: is a very popular portable liquefied O2 gas tank in Vietnam, with a capacity of 180
liters (using capacity: 169 liters of liquid oxygen - equivalent to about 123 m3) gaseous oxygen).

B6n MB1000, MB2000 (MB: Microbulk): cling 1a mét dang bdn chira di déng, véi dung tich 1én
hon so v&i LGC (khodng tir 1.000 dé&n 5.000 lit). Mot s6 bdn s& cé 1ap san dan hoa hoi va tuy theo
cong suat dan hod hoi, cé thé khong can 1ap thém dan hoa hoi bén ngoai

Tank MB1000, MB2000 (MB: Microbulk): also, a portable tank, with a larger capacity than LGC (about 1,000 to 5,000

liters). Some tanks will have a built-in evaporator and depending on the capacity of the evaporator, an external
evaporator may not be required.

LGCXL—-45 Microbulk
Hinh minh hoa cta binh / Picture for ref. LGC XL-45 and Microbulk

Can c6 bién phap gidm sat muyc 1dng cho bén chira va binh LGC: vi du cdnh bdo muc 1dng ty déng
(d8i v&i bdn) hodc canh bao ap suat + tw dong chuyén nhanh (binh LGC) va c¢é nhan vién kiém tra
thudng xuyén

Liquid level monitoring measures are required for tanks and LGC: for example, automatic liquid level warning (for
tanks) or pressure alarm + automatic changing line (LGC tanks) and regular inspection by staff through

' 1R

So' dd 1: hé théng cdp 02 bdng bdn chira dién hinh (st dung 1 dan hod hoi)
Diagram 1: typical tank O2 supply system (using 1 evaporator)
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So d6 2: hé théng cdp Oz béng bdn chira dién hinh (st dung 2 dan hod hoi)
Diagram 2: O, supply system by typical tank (using 2 evaporators)

— Loai binh chira 6 xy 1dng 6m3, 10m3 hodc 20m3 khuyén cdo dung cho cic bénh vién tuyén Tinh,
bénh vién tuyén huyén quy mo lén.
Liquid oxygen tank type 6m3, 10m3 or 20m3 is recommended for provincial hospitals, district hospitals with large
scale..
— Loai binh XL45 (twong duong 0,175m?3), binh DPL650 (0,5m3), CE1000l (1m?3), khuyén cdo dung
cho céc bénh vién tuyén huyén quy md nhé chua cé hé thdng trung tdm 6 xy.
LGC XL45 (equivalent to 0.175m?), DPL650 (0.5m?), CE1000! (1m?), recommended for small-scale district hospitals
that do not have an oxygen center system.

— Loai chai 8L (twong duong 1,2m?3) dung hdn hop.
8L cylinder (equivalent to 1.2m?3) for mixed use.

4.4 - Tang 3: Diéu tri bénh nhan ning, nguy kich:
3rd level: Treatment of severe and critical patients
Khi Oxy / Gox:
— DAy 1a tAng diéu tri cao nhat trong hé théng diéu tri bénh nhan COVID-19, tai cic co s& nay dung
6 xy théd may khéng xadm nhép, thd may xam nhap va ECMO can nhu cau 6 xy vdi lvu luong 1én,
bat budc phai xay dwng hé théng cap khi 6 xy trung tdm. S8 lwgng tinh toan cin c theo quy mod

s6 giwdng cla tirng Trung tam diéu trj tich cuc dé thiét 1ap hé théng phu hop.

This is the highest treatment tier in the system to treat COVID-19 patients, at these facilities use oxygen for non-
invasive ventilation, invasive mechanical ventilation and ECMO that requires high oxygen demand, it must build a
central oxygen supply system. The calculations is based on the number of bed of each Intensive Care Center to
establish the appropriate system.

— Khuyén cdo lya chon:

Recommendation
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Theg €O | Ting3 Oxy long / Lox ChaI/ds‘:’a[: o
| 52 tevel 3 Dung tich Céng suat Céng suat o hlch
giwrong (LOX ) N ’ ) S 5L Remarks
No. of bed | ton/day) Capacity dan hdéa hoi | van diéu ap 40L 101
(m3) Vaporizer cap. | Regulator cap.
1 20 1,6 MB2000 300Nm3/h 60m°/h 20
4bar
2| 50 4 Tanksm® | 600Nmi/h | AOM7h g
4bar
3| 100 § | Tankiom® | 1000Nm¥/h | 2%0™7P 100
4bar
4 200 16 Tank 20m?3 2000Nm3/h 520m°/h 200
4bar
5 300 24 Tank 30m?3 3000Nm3/h 800m°/h 300
4bar
6 | 500 40 zz(t)ar:f 5000Nm3/h 133‘;?:/ 1 500
—  Tuy theo khu vuc I3p d3t (xa, gan) va tan suat giao hang sé thay déi phuong an Iya chon thiét bj
chtra phu hop
Depend on the installation area (far, near) and delivery frequency that it will change the option to choose the
appropriate container
— Dan héa hoi cé thé st dung 24/7. Néu khong cé 1 dan cong suat I1dn, cé thé sir dung 2 dan bang
mot nlra cong suat ghép song song, d6i nhanh sau moi 12h. Hodc cé thé st dung 2 dan bang 1/3
cdng suat ghép song song, d6i nhanh sau mai 8h (tham khao hinh 1 va hinh 2)
The evaporator can be used 24/7. If having not a large capacity one, it can use 2 units with half the capacity of parallel
installed, changing of each for every 12 hours. Or it can use 2 units equal to 1/3 of the parallel coupled capacity,
changing of each for every 8 hours (ref. picture 1 and 2)
— Chai khi d& dy phong cho hé théng, trudrng hop cd sy ¢é.
Gas cylinder is used for backup in case of the system being trouble
— Van diéu ap nén c6é moét line dy phong cho line diéu 4p chinh.
The pressure regulator should have a backup line for the main pressure line
— Can c6 bién phap gidm sat muyc l6ng cho bén chira va binh LGC: vi du cdnh bdo muc 16ng tu ddng
(d8i v&i bdn) hodc canh bao ap suat + tw dong chuyén nhanh (binh LGC) va c¢é nhan vién kiém tra
thudng xuyén
Liquid level monitoring measures are required for tanks and LGC: for example, automatic liquid level warning (for
tanks) or pressure alarm + automatic changing line (LGC tanks) and regular inspection by staff through
— Loai bdn chira cho hé thng 6 xy trung tdm: 10m?3 hodc 20m3, 30m3...
Tank used for central oxygen system: 10m* hodc 20m?, 30m?
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