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THIET KE VA CHE TAO THIET Bl THU MAU TRONG LUGNG PM

' PMZ.S

10/

(ManPMS) CHO MOI TRUONG KHONG KHi XUNG QUANH

DUONG THANH NAM, TRAN THIHOA,

PHAN THI HONG HANH, TRAN SON TUNG
Trung tam Nghién ciiu va Chuyen giao cong nghé
NGUYEN VAN HUY, NGUYEN HOANG GIANG
Vién Kiém dinh cong nghé va moi truong

VUONG THU BAC

Vién Khoa hoc va Ky thudt hat nhan

Tom tat:

bé danh gia mic d6 6 nhiém khong khi tai cac noi
lam viéc hodc xung quanh moi trudng, viéc thu mau
theo kich thudGc hat bui (Particulate Matter - PM) 1a rat
quan trong. V6i muc tiéu nay, Trung tdim Nghién ctiu va
chuyén giao cong nghé (Cretech) da phat trién ManPMS
- thiét bi thu mau trong lugng theo tiéu chudn cta US
EPA (40-CFR Part 50). Thiét bi nay gobm dau thu mau
bui PM,  (VAST-PM10L-1) dugc thiét ké theo nguyén
tac tdc dong theo tdng phu hgp d€ thu gom céc hat bui
c6 duong kinh < 10 um trén cai loc, v6i luu lugng hut
16,67 L/min (tuong duong 1 m’/h). Chtic ning cua
dau thu mau trén thiét bi la thu gom hat bui PM, trich
xudt mot mau sol khi ti khi quyén trong ca diéu kién
ling gi6 va dong thoi loai bo cac hat ¢ kich thude > 10
um. Bo tdch PM, _ (VAST-PM, .-WINS) dugc dit phia
dudi dau thu mau PM, | va ciing dugc thiét ké theo tiéu
chudn ctia EPA, c6 chtic nang nhu mot bo tach trude
cac hat c¢ kich thuéc 16n hon hodc bang 2,5 pm, ciing
nhu loai bo cac tap chat nhu nuéc va manh vun. Ngoai
ra, ManPMS con bao gom cac thanh phan khac nhu
Ong xa, bom hut khi, hé thong diéu khién luu lugng
dong khi di qua cai loc, thiét bi do luu lugng dong khi,
hé thong giam sat nhiét d6 mdi truong va cum gia do
cai loc, hé thong do ap sudt khi quyén, bd hen gid, vo
hop dap ting quy dinh ctia US EPA (40-CFR Part 50).

Tu khoéa: Thiét bi thu mau trong ligng; thiét bi ldy
mdu bui; bui min; PM, ; PM,,

Nhén bai: 2/3/2023; Stia chbta: 15/3/2023;

Duyét diang: 25/3/2023.

1. Dat van dé

PM,.va PM, la mét trong nhiing thanh phan dugc
theo doi va nghién ctu rong rai nhit trong 6 nhiém
khong khi. Tai Viét Nam, quan tric néng dé6 PM dugc
thuc hién thong qua mang luédi cac tram quan trac tu
dong va dinh ky (> 1.200 diém) stt dung nguyén ly va
ky thuat do/thu mau khac nhau d€ phuc vu quan ly moi
truong khong khi [1]. Tuy nhién, hau hét cac thiét bi
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Desgning and manufacturing ambient
air quality gravity sample collection
equipment

Abstract:

Accurate assessment of air pollution levels in work-
places and surrounding environments requires the sam-
pling of particulate matter (PM) by size. To address this
need, the Center for Research and Technology Trans-
fer (Cretech) has developed the ManPMS - PM weight
sampler device, which adheres to the standards set by
the US Environmental Protection Agency (EPA) in 40-
CFR Part 50. The device comprises a PM,  dust sampler
head (VAST-PM10L-1) designed to capture particles
with a diameter < 10 um on a filter by impaction, with a
suction flow rate of 16.67 L/min (equivalent to 1 m*/h).
The sampler head collects PM particles, draws in a gas
sample from the ambient air under calm wind condi-
tions, and simultaneously removes particles with sizes >
10 um. The PM, , separator unit (VAST-PM, .-WINS),
placed below the PM,, sampler head, is also de31gned
to meet EPA standards It functions as a pre-separator
for particles larger than or equal to 2.5 um, while re-
moving impurities such as water and debris. The Man-
PMS system includes additional components such as
exhaust pipes, air suction pumps, a controlled air flow
rate system through the filter, an air flow rate measure-
ment device, ambient temperature monitoring, a filter
holder bracket, atmospheric pressure measurement, a
timer, and a housing that complies with the regulations
specified in 40-CFR Part 50 of the US EPA.

Keywords: Weighted sampler device, dust sampler
device, fine particulate matter, PM, , PM,,

2.5

JEL Classifications: Q53, Q51, Q55.

quan tric PM déu cong kénh, ning va dat tién, phai
nhap khéu tu nudc ngoai véi chi phi 1én dén $100.000
cho mdi tram [2]. Viéc nhép khéu thiét bi bui rat kho
khén, tén kém, cong véi yéu cau khat khe vé vi tri 1ap
dat, hiéu chuén va bdo tri thiét bi. Ngoai ra, trong giam
sat nong do bui moi trudng khong khi xung quanh,
phuong phap dang tin cay nhat dugc st dung la phuong
phap trong lugng [3], [4]. Phép do trong lugng vé ndong



do6 hat vat chat (PM) 1a co s& d€ tinh toan, theo doi
néng do PM trong khong khi xung quanh theo Luat
Khong khi sach Lién bang (B6 luat Quy dinh Lién bang
[CFR], 1999 [5]). Mot thé tich khong khi xac dinh dugc
hat qua cai loc trong mot khoang thoi gian ¢6 dinh.
Néng do PM dugc biéu thi bang trong lugng cuia PM
dugc git lai trén céi loc dugc chia cho thé tich khong
khi dugc 14y méu va dugc biéu thi bang microgam trén
mét khoi tiéu chudn (ug/m?).

Véi muc tiéu dap ting nhu ciu ngay cang tang vé
viéc phat trién cac thiét bi thu mau trong lugng bui véi
cac kich thudc khac nhau dé nghién ctu anh hudng
dén stic khoe con ngudi, bai bao nay trinh bay vé thiét
bi thu mau trong lugng (ManPMS) dugc thiét ké va
ché tao boi Trung tim Nghién ctiu va chuyén giao cong
ngh¢. Thiét bi nay bao gém dau vao chon loc kich thuéc
hat, cdi loc, gia d& cdi loc, bom hut mau va hé théng bo
diéu khién.

2. Phuong phap thiét ké

B¢ 14y mau ManPMS dugc thiét ké dé ¢ luu lugng
16,67 L/phat va st dung ctia hat ddc biét dé€ khong bi
anh hudng bdi toc do va hudng gio, dong thai loai bod
cOn trung va nudc mua. Hinh 1 thé hién so d6 ctia b
ldy mau PM, ,, gom hai bd phén tach trudc. Bo tach so
bd ban dau dugc thiét ké d€ loai bo cac hat 16n hon 10
pm khoi luéng khong khi, trong khi bo tach so bo thu
hai (Well Impactor Ninety-Six (WINS)) dugc thiét ké
déloai bo cac hat16n hon 2,5 um AED (duong kinh khi
dong hoc) va chi thu thap bui PM_, con lai trén cdi loc
Teflon. ManPMS con bao gom nhiéu thiét bj khac nhu
ong xa, bom khong khi, hé thong diéu khién luu lugng,
hé thong giam sat nhiét do mdi trudng va cai loc, hé
thong do dp sudt khi quyén, bo hen gid, vo boc, bo diéu
khién co, dién hodc dién ti thich hgp d€ dap tng cac
quy dinh trong 40-CFR Part 50, L [6].

Ghi chu:

(1) DBdu vao khong khi mau

(2) éng noi

| (3) Bé tdch cd hat

1 (4) Cum gid dé cdi loc
(5) Cdm bién nhiét dé cdi loc bui

r (6) Hé thong diéu chinh luu ligng
dong khi
(7) Cdm bién nhiét do, do dm, dp
sudt moi trudng
. (8) Man hinh hién thi

" (9) Phim diéu khién

’ (10) Nguén

(11) Pdu ra di liéu

(12) Vb hop

(13) Bom huit khong khi

A Hinh 1. So do cdu tao thiét bi thu mau khéi lugng bui
(PM,, PM, )

i)

NGHIEN CUU

Doi v6i bo tdc dong quan tinh, diém cat (d,,5) 6
thé duoc du doan [7] dua trén céac kich thudc tO’l han
cua tdc dong va cac ddc tinh ctia luong khong khi:

ouw ST - Inuw’ STK.
\/Edpaﬂ) ’u 5 ﬂnu 50 (1)

Trong do:
C: Hé s6 hiéu chinh d6 truct ctia hat
p: D6 nhét dong luc ctia dong khi (g/cm.s)

W: Chiéu rong phan luc tac dong (cm)

Py Mat do hat (g/cm?)

V: Van toc chat long trung binh qua b tac dong
(cm/s)

STK,,: Thong s6 tdc dong khong thii nguyén

n: S6 lan phan luc

Q: T6c d6 dong thé tich qua bo tac dong (cm?/s)

S6 Stokes tuong ting v6i 10 um xap xi 0,135.

Céc hat hinh ciu c6 mat d6 don vi da dugc mo hinh
héa trong tit ca cic tinh todn va cic diém cat d , dugc
dy dodn dai dién cho cac dudng kinh tuong dudng khi
dong hoc. Hé s6 hiéu chinh d¢ trugt ctia hat (C) la mot
ham ctia dudng kinh vét ly hat; cac dac tinh ctia khong
khi va c6 thé udc tinh dua trén cac nghién ctiu thuc
nghiém [8]:

C=1+1,246xk, +0,42xk xexp(~0.87/k,) (2)

Trong dé: k la s6 Knudsen khong thit nguyén va
dugc dinh nghia 1a duong di tu do trung binh cta
khong khi chia cho ban kinh hat. Vi duong di trung
binh ctia khong khi tu do la m¢t ham cta ca nhiét do
va ap sudt, s6 Knudsen phai dugc tinh toan & diéu kién
14y mau thuc té:

3
b =0.0653 2 (LJ[ 1,3716 ] (3)
Pd, \296 \1+1107

Trong do:

P: Ap suit moi trudng (atm)

dp: Dbuodng kinh hat (um)

T: Nhiét d6 moi truong (+ K).

Do nhét dong luc hoc cta khi (n) hau nhu khong
phu thudc vao ap suit tit 0,01 dén 100 atm, chi phu
thudc vao thanh phéan cua khi va nhiét do.

—181><10( jm /() @)

Céc bo tac dong quan tinh thuong dugc st dung
lam hé thong 1dy méau chon loc kich thuéc trong moi
trudng xung quanh PM,  (hat PM c¢ duc‘ing kinh khi
dong hoc nhé hon hoic bang 10 um) va PM_, (hat PM
c6 duong kinh khi dong hoc nhé hon hoac bang 2,5
um) [9]. Hiéu suét ctia bd tac dong quan tinh dugc dac
trung boi duong kinh khi dong hoc (dpaso), la duong
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¢ Méi trusng

kinh khi dong hoc tuong ting vé6i hiéu suét thu 50% va
d¢ léch chudn hinh hoc (GSD) cua dudng cong hiéu
sudt thu va tinh bang [10].

d
(;:;l) paS4 (E;)

pal6
Trong d6:d_,, vad  la dudng kinh khi dong hoc
tuong ing v6i hiéu sudt thu lan lugt la 84% va 16%.

3. Thiét ké va ché tao ManPMS

Thiét bi thu mau trong lugng (ManPMS) dugc thiét
ké va ché tao gébm cac thanh phén chinh: Pdu thu mau
bui PM, ; B tach PM, ; Cai loc va gid do céi loc; Cadm
bién nhiét do, ap suit khi quyén va cai loc; Thiét bi do
va diéu khién luu lugng khi; Bom hut va bién tan; Thiét
bi diéu khién va giao dién van hanh.

A Hinh 2. Hinh vé thiét bi thu mdu trong ligng (ManPMS)

3.1. Thiét ké va ché tao ddu thu mau bui PM

Diu thu mau bui PM  (VAST-PMIOL-1) dugc
thiét ké dua trén mau dau thu cia EPA PM, 10 um
theo quy dinh cia Hoa Ky, c6 kha nang ldy mau PM, ,
dugc st dung nhu mot bo tach trudce cho cac thiét bilay
mau PM, , va mét s6 thiét bi do lién tuc theo phuong
phap tlidng dlidng (TOEM, BAM). Vi kha néng giti
lai cac hat c6 kich thudc 16n hon 10 pm trong bay hat
va loai trii khoi duodng dan dong khi cia méu, VAST-
PMI10L-1 c6 thé tiép nhan cac hat nho hon dé 14y mau
hoac dé phan tach tiép theo.

biém cat, ddc tinh gi6 ctia VAST-PMI10L-1 da dugc
xac dinh va danh gia. Diém cat cia VAST-PM10L-1
dugcxac dinh la dpa50 & mtic 9,8 um khi vdn hanh & luu
lugng dong khi 16,7 L/min. Piém cat dpa50 la dudng
kinh khi dong hoc tuong ting véi hiéu suit thu 50%
cua ddu thu mau. Do 1éch chuén hinh hoc ctia dudng
cong hiéu suét thu ciing la mdt dic tinh quan trong ctua
dau thu mau va c6 thé dugc tinh bang phuong phap do
thich hop.
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A Hinh 3. Thiét ké A Hinh 4. Cdu tgo ddu

ddu thu mau bui PM,
(VAST-PMIOL-1)

thu mau bui PM,, (VAST-
PMIOL-1)

VAST-PMI10L-1 khong chi dap ting cac yéu cau
theo tiéu chudn ctia EPA, ma con c6 nhiéu tinh nang
va cdi tién doc dao. Than mdy bang nhom dugc thiét ké
v6i khia & trén va dudi khép néi bay hat c6 ren gitp dé
dang mao, thdm chi trong diéu kién dm uét hodc lanh
hodc khi deo gang tay. M6i dau vao cing dugc trang
bi thém mot bo vong dém chii o kép du phong. Véi
vit ngoén tay cai & dudi cung ctia chong dia c6 mai che,
viéc thdo rdi toan bo phan trén dé lam sach tré nén
dé dang hon. Bé mit nhom cua thiét bi dugc cai tién
v6i déc tinh Anodizing loai 2+ d€ gidm thiéu cic vin
dé an mon trong mdi truong ven bién. Cdu hinh bén
ngoai ctia 6 cam phia dudi dugc cai tién d€ cung cap vi
tri vit dat tiy chon, ting tinh an toan cho 6ng dau vao
& nhiing vi tri c¢6 gi6. Thiét bi phi hgp véi cac thiét bi
sti dung 6ng dau vao dudng kinh ngoai 31,6 mm tiéu
chuén va luu lugng hut 16,67 L/min (1,0 m*/h). Ngoai
ra, VAST-PM10L-1 c6 san bd thu nudc acrylic chong
tia UV chong v& hodc cac binh thu nudc thuy tinh 200
mL hoidc 475 mL c6 dién.

A Hinh 5. Hinh dnh thuc té
; ctia ddu thu gom mau VAST-
’ PMI10L-1

3.2. Thiét ké va ché tao ddu thu mau bui PM,

Dau thu mau PM, ; (VAST-PM, ,-WINS) dua trén
nguyén tac tac dong truc tiép quan tinh theo phuong
phdp tham chiéu lién bang (FRM) USEPA PM, .. Cdi
loc trong giéng ctia by tdc dong VAST-PM, WINS
can thay sau moi 48 dén 72h 1dy mau. Khong khi miu
di vao ddu thu gom mau va dugc hut qua VAST-PM_ . -
WINS (Hinh 6), tai day cac hat c6 duong kinh khi dong
hoc 16n hon 2,5 um dugc loai bo bang cach tic dong
ching vao ddy cta binh chita hinh tru (giéng) bang
nhom cé ndp mé.



Ghi chu:
Y (1) Ddu vao hat bui PM
(2) Chiéu rong 16 phdn luc (W)
«  (3) Ndp trén
- (4) Nozzle
; : " (5) Chiéu dai c6 phéu (L)
i (6) WINS vdi vong chéng tran
(7) Khodng cdch tii 16 phdn luc
dén tdm (S)
i+ (8) Cdiloc bé mdt ép chim
trong ddu
(9) Ndp dudi
(10) Ddu ra hat bui PM,

A Hinh 6. Cdu tgo ctia bé tich hat PM, _ (VAST-PM, -WINS)

Duya trén nhiing tiéu chudn va nguyén ly thiét ké,
nghién ctiu nhén thay viéc san xuit cac phan cua bo
tac dong duong nhién dan dén sy thay d6i nho trong
kich thudc thanh phan. Cong thiic (1) cho thiy diém
cat ctia WINS la can bac hai ctia s6 STK,, ban than
noé tuong d6i khong nhay cam véi nhiing thay déi vé
khoang cach tui 16 phéan luc dén tdm (S) hodc chiéu dai
hong (T) trong gi6i han dung sai gia cong [11].

Tuy nhién, cong thtic (1) cho thiy diém cat ty 1é v6i
W32, do d6 dung sai kha chat phai dugc duy tri trong
qua trinh gia cong dudng kinh 16 phan lyc. Cac thong
s6 ky thuat thiét ké cho WINS quy dinh ring dudng
kinh phan luc phai la 3,91 mm véi dung sai + 0,05 mm.
WINS da dugc gia cong va kiém tra bang dung cu do
c6 thé theo doi ctia NIST d€ ddm bao méi ddu bo tach
hat dap ting thong s6 ky thuét nay. Dua trén diém cat
da hiéu chuén ctia WINS la dudng kinh khi dong hoc
2,48 um cho chiéu rong 16 phan lyc 1a 3,91 mm. Cong
thiic (1) du doan diém cat 1a 2,43 pm va 2,53 pm cho
chiéu rong phan luc tuong ting 1a 3,86 mm va 3,96 mm.
Nhiing thay d6i dugc du doan nay vé diém cit d6i voi
cac bién thién chiéu réong cho phép do d6 thé hién su
dich chuyén diém cat x4p xi + 2% so voi gid tri 2,48 pm
da dugc hiéu chuin.

Thiét ké diém cat WINS c6 d¢ léch xap xi 2% khong
dong nghia véi viéc nong do khéi lugng bui PM, , do
dugc ciing sé bi léch 2%. Thuc té, khoi lugng hat PM c6
thé thdm nhap vao bo tach hat 1a mot ham phu thudc
vao cé hiéu suét lya chon kich thudc ctia tadc dong (diém
cat va hinh dang) cing nhu sy phan bé kich thudc,
néng d6 ctia hat PM.

Bang 1. Kich thudc cia bd tach hat VAST-PM, -WINS thi
nghiém

Chiéu dai Khoang Chiéu |S/W |L/W | Re
cOphéu, L | cichtuld rong 16
(cm) phan lyc t6i | phan luc,
tdm, S (cm) | W (cm)
0,61 1,22 0,391 3,1 | 1,6 |6.000

NGHIEN CUU

VAST-PM, .-WINS thé hi¢n trong Hinh 9 va hoat
dong & ha Iuu ctia dau vao PM, | véi luu lugng hit 16,7
L/min. B tach hat gdbm nap phia trén, mot thung chiia
(giéng) va mot nap bén dudi. Hat PM dugc cung cip
bdi mot 16 tron, 16 phan luc gan véi vo trén. Léi vao
hinh nén da dugc thiét ké d€ giam thiéu sy gian doan
cua dong khi di chuyén qua voi phun va van téc dong
déu ¢16i ra phan luc. Hat PM c6 du quan tinh dugc tac
dong vao giéng trén mot cai loc s¢i thuy tinh hinh tron
¢6 duong kinh 37 mm dugc ngdm trong 1 mL ddu bom
khuyéch tan c6 do bay hoi thap.

Bé chuia va dap (giéng), chit nén thiét ké nham giam
thiéu qua tai va phan ting hat do bd tac dong gay ra.
Hinh dang tdm ép kiéu giéng truyén thong dugc thiét
ké dé giti mot lugng déu tuong d6i 16n (1én dén 3 mL)
trong khu vuc ép dau ngay ca khi thiét bi vo tinh bj lat
nghiéng hodc tham chi bj 1at ngugc.

VAST-PM, .-WINS lam bang nhém anét héa va
gin v6i nhau bang giodng cao su. Pau vao dugc ndi voi
dau thu mau bui PM,  (VAST-PM, L-1) va dau ra két
noéi voi gia do cai loc cta thiét bi ManPMS hoac thiét
bi do bui PM.

A Hinh 8. Chi tiét VAST-
PM, ~-WINS

A Hinh 7. Tong thé VAST-
PM, -WINS

VAST-PM, -WINS cdu tao don gin, dé dang théo
l4p trong qua trinh van hanh véi chi phi thdp, phtu hgp
v6i tat ca cac thi€t bi thu mau va giam sat hat PM_,
FRM va FEM 16,7 L/min st dung ddu thu mau theo tiéu
chuin EPA. Tuy nhién, v6i luu lugng thép, kich thudc
cat tuong doi 16n c6 thé xay ra sy nay hat, qua tai hat
va thét thodt hat va hiéu suit thu mau phu thu¢c nhiéu
vao loai chit nén va lugng chat nén dugc st dung.

Thong s6 ki thuat VAST-PM, -WINS:

- Diém cétd 2,5 pm, 6 luu lugng thiét ke 16,67
L/min

- Dau tac dong: dau khuyéch tan silicone Dow 704;
1,0 mL

- B0 loc Impaction: b¢ loc dia bang sgi thuy tinh 37
mm

- Khodng thai gian lam sach: t6i da 5 ngay can lam
sach 1 lan.
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Mai truong

3.3. Cam bién nhiét do, dp sudt khi quyén va cdi
loc
Thiét bi ManPMS cdu tao bdi bom hut khong dau
(VTE 6, Thomas, Duc), cam bién nhiét d9, ap sudt khi
quyén d€ do thé tich 14y mau chuén hoéa cung véi bo tac
dong dau vao PM , PM_, luu ligng danh nghia 16,67
L/min. Phuong phap trong lugng dua vao hut lugng
mau PM thong qua cdi loc va tinh todn néng d6 PM
(C,) thong qua ty s6 gitta PM dugc htit mau va thé tich
khi hat mau theo diéu kién tiéu chuidn V (25°C va
101,3 kPa) nhu cong thtic (6):
€. =3 ©
VN VN
Trong d6: m, va m, lan gt 1a khoi lugng cdi loc
trudc va sau khi hut mau. Thé tich khi thu dugc theo
cong thic:

v, = [T;N;JV 7)

Trong do: T, p, V 1a nhiét do, ap suat thuc té€ va thé
tich tuong ting.

_my-m

Bom hut mau ti ngoai khong khi vao cai loc bui,
nudc, dau hodc cac chét long khac dugc tach trudce khi
hut vao bom.

Thiét bi ManPMS c¢6 2 cam bién nhiét d6 (nhiét do
moi trudng xung quanh va nhiét do gia do cailoc). Cac
cam bién nhiét d6 dugc kiém tra dinh ky va dam bao
do chinh xac + 2°C [12]. Néu nhiét d6 vugt qua 15°C va
bom hat mau dang chay thi quat gi6 sé khéi dong. Quat
gi6 ngting chay khi nhiét do giam xu6éng duéi 10°C.

Cum cdm bién nhiét Ao moi trudng xung quanh

Cam bién nhiét d0 moi trudng xung quanh thu
dong st dung mot dién trd nhiét duge bao vé boi mot
s6 tdm tron. Cam bién nhiét d6 stt dung platinum RTD
Class 1/3B. Cam bién ap sudt khi quyén 1a mot thiét bi
dién trg ap dugc thiét ké v6i do chinh xac cao va 6n
dinh lau dai. T4t ca cac thanh phan dugc dit trong mot
tdm chan biic xa ty nhién nhiéu tdm dé giam cac16i lam
ndéng do buic xa mat trdi. TAm chian bao gom mot loat
cac tdm nhom dong tAm mau trang, cho phép ludng
khong khi di qua tdm chin, dong thoi chin cac tia mét
troi tryc tiép.

Cam bién nhiét d6 mdi trudng bao gdém tdm chin
nhiét d6 Model 5980, cam bién nhiét d6 Model 597
RTD (Met One, Inc, Hoa Ky). Bdt cam bién nhiét do
moi trudng xung quanh cot véi tdm trén phing hudng
lén trén va dau ndi cap hudng xudng dit sao cho cac
tdm chin d6i dién v6i mét sau cta gia ba chan. Ha thép
cam bién xudng cho dén khi gia dé cham vao dinh cua
khung duéi cuing cta thiét bi diéu khién. Gan cép va
dau ndi véi cam bién nhiét Ao mai trudng tit hop diéu
khién mdy bom.

52 | Chuyén d@é I, ndm 2023

e
A Hinh 9. Cdm bién nhiét A Hinh 10. Gdn thiét bi
do, do dm va dp sudt cdm diéu khién

bién nhiét d¢ cdi lpc

Céam bién nhiét do cédi loc model 597RTD cua bd
thu mau PM dugc dit trong khong gian md ngay bén
dudi bang loc, dong thoi c6 kha nang giam sat nhiét do
cua cai loc mau trong pham vi ti (-30 + 45)°C trong ca
giai doan thu mau va khong thu mau.

Gia do cai loc (VAST-FC47) dugc gia cong tu
polyme acetal ctia Delrin® chng mai mon cho dén
dung sai chinh xac dé c6 sy phu hgp nhét quan khong
bi ro ri va bao gébm mot dia dém céi loc bang thép
khong gi c6 duc 16 chinh xdc.
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A Hinh 11. So d6 khdi hé théng do va diéu khién nhiét do cho
gia do cai loc bui
Trong do:
r(t): Tin hiéu vdo, tin hi¢u chudn yéu cdu ciia hé thong
e(t): Sai s6 gitia tin hi¢u thuc va tin hiéu chudn
C,(t): Tin hiéu hoi tiép tii cam bién nhiét do

Cam bién do nhiét d6 cai loc sé dua qua bo chuyén
d6i Transmitter TA100, bién d6i thanh tin hiéu chuin
dua vao bo diéu khién nhiét d6 E5CZ-C2ML. Khi do,
thong tin nhiét do sé dugc hién thi va néu nhiét d6 cta
cailoc vugt ngudng (cai dat trong bo diéu khién) thi bo
diéu khién sé dua tin hiéu dén bién tin Siemens MM
420 d€ diéu chinh tan s6 giup giam téc do quat gio lam
giam luu lugng khi vao cai loc gitup nhiét do cai loc
giam. Thong tin nhiét do sé dua dén bo diéu khién lién
tuc, khi nhiét do cdi loc giam xudng dén ngudng thap
thi bo diéu khién lai dua tin hiéu dén bién tin d€ diéu
chinh ting téc do quat gié giup ting nhiét do cai loc.
Qua trinh 13p di lp lai tudn hoan d€ ddm bao nhiét do
cai loc dugc duy tri & nhiét do xdc dinh, khong chénh
léch qua +1°C so vé&i nhiét do do bdi cam bién thu
nghiém nhiét do moi trudng xung quanh trong ca qua
trinh thu mau va ché d¢ khong thu mau [13].

3.4. Thiét bi diéu khién va giao dién vin hanh

ManPMS v6i dau ra di liéu RS-232C goém luu
lugng (L/min), nhiét do va 4p sudt moi truong xung
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A Hinh 12. Mach diéu khién thiét bi thu mdu trong luigng
(ManPMS)
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A Hinh 13. Giao dién van hanh thiét bi thu mdu trong ligng
(ManPMS)
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quanh ciing nhu cdi loc, thoi gian bat dau va két thuc
thu mau.

4. Két luan

Nghién ctiu da thiét ké va san xuét thiét bi thu mau
trong lugng (ManPMS) ddp ung tiéu chudn cta Co
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