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HUGONG DAN KIEM TRA TiNH NANG KY THUAT
MAY THO, MAY GAY ME KEM THO BANG THIET BI
PHAN TICH KHI FLUKE BIOMEDICAL
VT650, VT900A + VAPOR
PHAN I: Kiém tra cac chiic ning thé

ThS. Pham Hoang Tung
K§ su Nghién citu va Ung dung san pham - Céng ty TNHH MTC

May thd 13 mot thiét bi ho trg su séng tinh xao. Viéc vin hanh may thd ludn
ludn di kém viéc theo ddi hoat ddng clia mdy dé kip thdi phat hién cic héng héc
cling nhu danh gia hiéu qua ctia qua trinh thd may.

Khi theo déi may thd, cac bac s§ 1am sang phai kiém tra cac thong s da dudc
dit, bao gom:

(1) thoéng so vé thé may: mode thd, Vt, tin s6 thd, thdi gian thd vao, LE, peak
flow, FiO2, PEEP,...;

(2) thong sd vé bao
dong: PIP, Pmin, low
Vte, low MV, tan sd
cao,low PEEP,...;

va (3) cac thong so
vé co hoc phoi.

Doi vdi cac bac s§ |
lam sang, viéc theo
déi phat hién su cd
clla may thd chd yéu
tdp trung vao viéc
kiém tra dién ngudn,

hoat d6ng cta pin sac,
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cac day khi nén,... Khi may bdo héng hoac bdo khéng hoat déng (inop) hoidc md

van an toan (safety valve open) can thay thé mdy thé khac va dua may nay dibao
dudng.

W —

VT9OOA + VAPOR

Gas Flow Analyzer & Anesthesiaslester

Dé dam bao chat lugng diéu tri cho bénh nhan, can dam bao rang cac thiét
bi may thd, may gdy mé kém thd hoat ddng tot va ding chitc ning, dua ra cic
thong s6 theo ddi ¢ thé tin tudng dugce, nham thuc hién duge dtng v d6 diéu
tri cia cidc bac sy.

T nhu ciu trén, bai viét sau dua ra mot quy trinh kiém tra toan dién may
thd. Quy trinh nay cé thé 4p dung trong viéc kiém tra dinh ky, kiém tra sau sta
chita hodc khi c6 yéu cau dic biét.

Quy trinh nay duodc hing FLUKE Biomedical két hop ciing Pai hoc Vermont (The
University of Vermont — My) nghién cuu va dua ra.

Thoi gian kiém tra khuyén nghi: 02 1an/niam (cach 06 thang mobi 1an).

Do c4c tinh ning thd cia may gay mé kém thd nhin chung cé su tuong dong
v6imay thd, quy trinh nay cé thé 4p dung dé kiém tra chtc nang hd trg thd cia
may giy mé kém thd. Viéc kiém tra chtic ning gy mé trong cac thiét bi gdy mé
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kém thd dudc trinh bay trong phan II cia bai viét (Chi tiét xin xem tai “Cac bai
viét khac” & cudi bai).
< MOT SO THUAT NGU
Mot sd thuat ngit can luu y khi danh gia, kiém tra tinh ning clia may th3, may
giy mé kém tha:
May thé (Ventilator): THIET BI tu ddng nhim ting cudng hoic cung cip thong

khi cho phdi ctia BENH NHAN khi dudc két noéi vdi dudng thé ctia BENH NHAN
(theo IEC 60601-2-12:2001)

Thuat ngit Pinh nghia, y nghia

Théng so6 ap suat

PEEP Positive End Ap luc duong cudi ky thd ra, 13 4p suit
Expiratory Pressure con duy tri trong phdéi bénh nhan cudi

ky thdra.

PIP, Ppeak | Peak Inspiratory Ap suit dinh dudng thd, 14 4p suit cao
Pressure nhat trong thi thd vio.

Pplateau Plateau Pressure Ap suat binh nguyén, 12 4p suit cudi ky

thé& vao bi dung mot khodng thdi gian
(th 0,5 dén 1 gidy), khi dong khi da
ngung di vao phdi va van thé ra chua

mo.

MAP, Mean Airway Pressure | Ap suit dudng khi trung binh, phu

Prmean thudc vao PIP, PEEP, ti 1é I:E, nhip thd,
dang 4p suit dudng thé.

IPP Inspiratory Pause Ap luc ngung ky thé vao

Pressure

Thong so thé

MV Minute Volume Thé tich thd khi luu théng trong vong
01 phtt (tinh trung binh sau 08 1an thé&)

Vi Tidal Volume Thé tich khi luu thong, 1 thé tich khi

dugc tinh bang mL, do may thé dua vao
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phéi ngudi bénh mot 1an & ky thd vao
(Vu) vathd ra (Vee).
Vie End-Tidal Volume / T6ng thé tich khi tit phéi bénh nhan trd
Exhaled Tidal Volume | vé may thd trong qua trinh théra.
Ti, Te Inspiration and Thdi gian ky thé vao/ra, bao gom ca
Expiration Time thoi gian gitt cta ky thd vao/ra (the
inspiratory/expiratory hold time)
L.E Inspiratory to Ti 1€ I:E, ti 1é gitia thdi gian cta ky thdg
Expiratory Time Ratio | vao vathdigian ciakythéra.
(I:E Ratio)
Nhip thd | Frequency S$6 1an may thd thuc hién diy khi vao
phéibénh nhan trong vong 01 phit.
FiO; Fraction of Inspired Tilé oxy trong khi thd, dugc tinh theo ti
Oxygen 1é phan trim
Bpm Breaths per minute S6 nhip thd trén mét phut

Equipment
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% QUY TRINH KIEM TRA TINH NANG K¥Y THUAT CUA MAY THO
STT | Tén phép kiém tra, néi dung kiém tra Gia tri cho phép
1. Tinh trang ngoai quan

1.1 | Thiét bisach sé, dudc lau chiii, khit khudn thudng xuyén
Khéng xuat hién hu hdng vat 1y gdy hdng cic bd phan nhu v3, man

1.2 hinh, cic dau khi, gid d8, va cac phu kién lién quan

13 Cac phim bam diéu khién chtic ning hoat dong én dinh, chinh xac
) chiic ning

| 4 |Manhinh hién thiré rang, d6 sang thich hop cé thé st dung trong diéu
’ kién anh sang manh

15 Tem madc va cic tem chiic ndng, cdnh bdo trén mdy dudc in rd rang,

phtt hop theo cac tiéu chuin

1.6 | Phukién day thd va cac dau noi day da
1.7 | DAy ngudn, cac day ndi phuy, sac

1.7 | Cécfilter va day thd sach

< ain Theo tiéu chuin
2. An toan dién IEC 62353
2.1 | bién trd day noi dat 0,3 Q
2.2 | Dongroquavéd z ;88 LJ:: IS\IFCC
2.3 | Dongro quabénh nhan z 18%5 va BE
\ \ A A ’ < 1 F
2.4 | Dongro quabd phan ung dung . lg(iLAMACIIE
2.5 | Kiém tra cach dién 500V (tiy chon) >2 MQ

3. | Congtacbdodudng

3.1 | Vésinh day thd va filter loc

3.2 | Thaythé 6ng din

3.3 | Thay pin sau 24 thang

3.4 | Mot s cdng tac bao tri khéc tity theo tiing model thiét bi
4. | Kiém tra tinh ning ky thuat

4.1 | Kiém tratinh ning st dung pin ctia thiét bi
4.2 | Binh khi va bd diéu chinh

4.3 | Cacong, day thd va cac dau cut noi

4.4 | Db chinh xac thé tich + 10%

Hb trd sin pham: Mr. Son - 0972.330.143

VIR S =Y CONG TY TNHH THIET BI 0 LUGNG VA KIEM NGHIE!
Equipment MEASURING AND TESTING EQUIPMENT COMPANY .LTD

UY TIN - CHAT LUQNG - DICH VU TOT NHAT




FLUKE -

—_— Biomedical

Authorized Distributor

FLUKE » LANDAUER’ RaySafe

Biomedical

4.5 | Nhipthd
4.6 |TiléLE

4.7 | D6 chinh xac ap luc +10%
4.8 | PEEP - Ap luc duong cudi ky thdra
4.9 | D6 chinh xac sensor Oxy + 2%

4.10 | Cac chiic ndng canh bédo
Hoan thanh ché d6 kiém tra

% CAC THIET BI KIEM CAN THIET
- Thiét bi thit nghiém an toan dién ESA615 (hoic tuong duong);
- Thiét bi phan tich may thé VT900A (hoic tuong duong);
- Phéi gia kiém tra ACCULUNG (hoic tuong duong);

- C4c ong va dau két nodi vdi thiét bi phan tich may thd VT900A.

Thiét bi kiém tra an toan dién ESA609, ESA620 va ESA 615
ctia Fluke Biomedical
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< SO PO 03 KIEU KET NOI MAY THO VA THIET BI PHAN TICH
KHIVT650/VT900A
buodng khira budng khi vao Ddy thd vao
e o2 Méy
Phoi gia
& thé
Diy thGra
So do 1: kiém tra dudng thd 2 chiéu
Dudng khi ra buong khi vao
D4y thé vao
Phéi gia
Day th8ra ’
So do 2: kiém tra duong thé ra
D4y thé vao I
o Pudng khi vao buodng khi :
Phoi gia May
thé
Day th8ra

Sd do 3: kiém tra duong thé vao
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< QUY TRINH KIEM TRA TINH NANG KY THUAT
1. Kiém tra tinh ning st dung pin ctia thiét bi

Pam bao dén “AC Power” bao sang khi mdy thé dugc cim vio ngudn dién phit
hgp. Rut diy ngudn va thuc hién cac chiic ning clia may thd bang ché d6 stt dung
pin. Pén bao nguén “AC Power” phai tit khi ngat két ndi may thd vdi nguodn dién
va den bao pin dugc bat.
2. Kiém tra binh khi va b6 diéu chinh

Kiém tra tinh trang cia binh khi va bd diéu chinh khi. X4c nhan cic binh ding
theo mi mauy, nhin hiéu va han st dung. Kiém tra 4p suit trong mdi binh va tién
hanh thay thé néu 4p suat thap hon 500 psi.
3. Kiém tra cac ong, day thé va cac dau cit ndi

Kiém tra tinh trang ctia cic 6ng, diy thd va cac dau cit ndi véi mdy thd. Pam
bao tinh nguyén ven ctia cidc phu kién nay, ddm bdo khéng bi mon, ntt, hoic cac
phd hlty vat 1y khac. PAm bio cac két noi déu kin khit.
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4.Kiém tra d6 chinh xac thé tich (Volume accuracy)

Khéi ddng va thiét 1ap thiét bi phan tich may thd VT900A phit hop vdi cac don
vi clia mdy thd. Dé tiét kiém thdi gian trong qua trinh kiém tra, hing Fluke
Biomedical véi 2 model VT650 va VT900A cho phép cai dit va ghi nhd cac bd
thong sd don vi nay thanh céc profile. Chi tiét vé tinh ning nay, xin mdi tham
khao thém tai bai viét “Téi uu héa thoi gian kiém tra mdy thé, mdy gdy mé kem thé
bang Test Profiles trén thiét bi Fluke VT650 va VT900A”.

Cai dit thiét bi phan tich may thd VT900A theo tiéu chuidn phi hop véi thiét
bi dudi kiém dugc nha san xuat cong bd. Tiéu chuin nay thudng dugc tim thay
trong service manual cia may thd. Néu khong xac dinh dudc tiéu chuin, cé thé
st dung “ATP Standard” trén thiét bi VT900A.

Cai @it “GAS TYPE” trén thiét bi phan tich may thd theo may thd dang kiém
tra. Thong thudng, ché do “air or 02” thudng dudc stt dung. Cai dit d6 4m ctia khi
thd phtt hdp v8i d6 Am thuc té trén may thd.

Ty thudc vao tiéu chi can kiém tra, két ndi day thd téi may thd va phdi gia
kiém tra theo sd do trén.

Thiét 1ap mdy thé véi Vt 1a 500 ml, nhip thd 12 bpm cling ti1é :E 14 1:2 va bat
dau khdi ddng quy trinh thd trén may tha. Sau vai nhip thd, may thd 6n dinh va
c6 thé doc két qua trén thiét bi phan tich VT900A.

So sanh gi4 tri thé tich do dugc trén thiét bi phan tich va gia tri thé tich cai dat
trén may tha.

Gia tri thé tich do dudc phai nam trong 10% gia tri cai dit. Vdi gia tri cai dat
500 ml, gi4 tri do dugc phai ndm trong khodng (450 ml + 550 ml).

Lip lai v8i cac gid tri thé tich cAn danh gia khac.
5. Kiém tra nhip thé (Respiration rate)

Ghi nhén gia tri nhip tha trén thiét bi phan tich va so sanh véi cai dit thuc té
va gia tri theo ddi hién thi trén may thé.

6.Kiém tra tilé I:E
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Ghi nhan ti18 I:E trén thiét bi phan tich va so sanh vdi cai dit thuc té va gia tri
theo déi hién thi trén may tha.

7. Kiém tra d6 chinh xac ap luc (Pressure accuracy)

Lua chon ché d6 kiém soat thé tich (Pressure control mode — PC Mode) trén
may thd. Thiét 14p mdy thd vdi ap Iuc 40 cmH20, 6 bpm (hoic cac gia tri tuong
duong) va bat dau khdi ddng quy trinh thd trén may thd. Sau vai nhip thd, may
th3 6n dinh va cé thé doc két qua trén thiét bi phan tich VT900A.

So sanh gia tri ap suat do dudc (P) trén thiét bi phan tich va gia tri 4p suit hién
thi trén may tha.

Gia tri ap lIuc do dudc phai nam trong 10% gia tri ap luc hién thi trén may
thé. V4i gia tri hién thi 40 cmH20, gid tri 4p luc do dudc phai ndm trong khoang
(36 cmH20 + 44 cmH20).

Lip lai v8i cac gid tri p luc can danh gia khac.
8. Kiém tra ap luc duong cudi ky thé ra PEEP

Lua chon ché dd kiém soat thé tich (Volume control mode — VC Mode) trén may
tha. Thiét 14p may thd vdi Vt tai 1000 ml va nhip thd 6 bpm. Bit dau khdi déng
quy trinh thd trén may thd. Quan sat gia tri 4p luc dudng thé hién thi trén may
thd. Cudiky thdra, ap Iuc trd vé gid tri 0. Thiét 1ap gia tri PEEP dat 10 cmH20 trén
mady thd. Liic ndy, cudi ky thd ra, gia tri 4p luc sé 14 10 cmH20, thay vi trd vé gia
triO.

Do gia tri PEEP thuic té bang thiét bi phan tich may thd VT900A.
9. Kiém tra d6 chinh xac sensor Oxy

Trudc khi thuc hién thao tic do ndng d6 oxy bang thiét bi phan tich may thd
VT900A, can ddm bao ring sensor hién thi ndng d6 oxy 100% khi oxy 100% dugc
dua qua dudng thd. Néu khong, thuc hién viée hiéu chuin sensor oxy theo huéng
dan s dung ctia thiét bi VT900A.

Cai dit may thd vdi gia tri Vt 1000 ml, nhip thd 6 bpm, ti18 I:E dat 1:2. Bat dau
khéi déng quy trinh thé trén may tha.
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So sanh gia tri phan tram oxy hién thi trén thiét bi phan tich va gia tri hién thi
trén may tha.

Gia tri phan trim oxy do dudc khéng dudc sai léch qua 2 digit (ttc 2% tai
100%).

10. Kiém tra cac chitc ning canh bao

Thuc hién m6 phéng mét sd cdnh bao chinh cfia may thd nhu bao dong nong
d6 oxy thap, cdnh bao 4p luc cao, cAnh béo ap luc thap,...

X4c nhin tat ca cac tinh ning canh bao dang hoat dong tot va Am lugng phit
hop. PAm bao cic tin hiéu canh bdo bang 4nh sang, hinh anh dudc thé hién dung
tinh ning cdnh béo.

11. Hoan thanh ché d6 kiém tra

Thuc hién mét s6 phép kiém tra riéng theo khuyén cdo ctia nha sin xuat (néu
co).
> Sau khi hoan thanh ché d6 kiém tra, tién hanh dua cac bao dong va cai
dit vé gia tri ban dau. PAm bao am lugng ctia cac canh bao di to dé co thé
phat hién trong diéu kién van hanh binh thuong. Két noi lai may thé véi
nguon dién dé dim bao may thé luén san sang s dung.

*NOTE:

e Cac gia tri dit trén may thé va gia tri do trén thiét bi do
VT650/VT900A phai dudc dua vé cung don vi do. Trén thuc té, do cac
hing sin xuat khic nhau, tai nhiéu thi trudng khac nhau, cac thong so
clia may thd dudc cai dit véi cac don vi khac nhau. Dé tiét kiém thdi gian
trong qua trinh kiém tra, hiang Fluke Biomedical véi 2 model VT650 va
VT900A cho phép cai dit va ghi nhé cac bd théng s6 don vi ndy thanh cac
profile. Chi tiét vé tinh ning ndy, xin mdi tham khao thém tai bai viét
<link:>.

e Luo6n dungbdlockhi (flow filter) dé gidm nhiéu, tranh cac vat nho gay
héng sensor.

e Chi st dung khi kho véi dudng airway va cac cong khac.
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e Chi nén st dung thiét bi vdi diéu kién kiém trong nha (indoor) dé thu
dudc két qua do chinh xac nhat va giit an toan cho thiét bi.

e Sensor oxy cta thiét bi do can dudc hiéu chinh (calibrate) trudc moi
ngay lam viéc hoic sau khi tién hanh thay thé sensor. Viéc hiéu chinh
c6 thé dugc thuc hién dé dang theo chi dan trén thiét bi do bang cach truy
cip “Menus -> Calibrate Oxygen”. Gi4 tri hiéu chinh ctia sensor oxy cé
tac dung trong khodng thdi gian ~8 tiéng.

e Khi thuc hién kiém tra may thd, may mé kem thd, trudc khi tién hanh
kiém tra tinh ning, can thuc hién kiém tra ro ri 6ng dan (Leak Test -
Special Tests: tinh ning c6 sin trén cac thiét bi VT650/VT900A) dé
thu dudc két qua chinh xac nhat./.

Moi y kién déng gép, trao d6i vé hoc thuat bai viét, xin vui 1ong lién hé véi
tac gid qua email: htung.mtc@gmail.com.

Cac bai viét khac:

Keywords:

Kiém dinh an toan va tinh ndng kj thudt Mdy théd, Kiém dinh an toan va tinh
ndng kj thudt Mdy gdy mé kém thd, Kiém tra mdy gdy mé, Kiém tra mdy gdy mé
kém thd, Kiém dinh mdy gdy mé, Kiém dinh mdy gdy mé kém thd, Kiém dinh an
toan va tinh ndng kj thudt, FLUKE Biomedical, VT650/VT900A, VAPOR, Thiét bi
phan tich khi
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