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1. GIOI THIEU

Cam on cac ban da tin tudng va chon may do hoat do nuédc AQUALAB® 4 ctia hang METER Group.
AQUALARB la thiét bi c6 d6 chinh x4c va déng tin cdy dé do hoat d6 nudc (ay, ). AQUALAB 4 Series

gbm c6 2 model:

« AQUALAB 4TE sti dung ddu do chilled-mirror dew point va thermoelectric
(Peltier), ngudi stt dung c6 thé chon lya nhiét do bén trong budng do dé do mau.

« AQUALAB 4TEYV stt dung 02 d4u do chilled-mirror dew point va capacitance sensor dé do nhiing
méu c6 chita hodc khong chiia chit dé bay hoi. Bing cach chon lua ddu do trong menu clia méy.

T4t ca may AQUALAB series 4 déu c6 kem theo chiic ning DUO ( do dugc d6 4m ctia san phdm ciing luc
v6i hoat do nuéc). Tuy nhién, trudc khi st dung dugc tinh ning nay, phai xay dung dudng ddng nhiét
hdp thu riéng biét cho tling loai san phdm. (Section 2.5).

Huéng dan st dung nay bao gébm huéng dan cai dat, hiéu chudn, chuén bi miu thii, doc két qua va
bdo tri vé sinh thiét bi AQUALAB.

Xdc nhan thiét bi va tat ca cac phu kién di kém theo thiét bi trong tinh trang t6t:

* Méay do AQUALAB 4

« Gidy chiing nhén hiéu chuin

» Diy nguén

* Day cap USB ndi mdy vi tinh

* 50 cdc do mau

B kit vé sinh may

* 02 6ng dung dich chuén cho méi loai:

0.760 a,, 6.00 mol/kg NaCl
0.500 gy, 8.57 mol/kg LiCl
0.250 ay, 13.41 mol/kg LiCl
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2. VAN HANH
Vui long doc hudng dan st dung trude khi van hanh mdy AQUALAB 4 dé€ bao dam thuc hién
dugc hét cac chiic ndng ctia may.

Vui long tudn theo nhiing cht y than trong sau day:.

e Chi cho phép ky thuét vién ctia hing METER thuc hién béo tri may.

« Khong mé mdy va thay cic phy kién bén trong may bdi ngusi st dung. CANH

BAQ: C6 nguy co bi hu may néu cham vao cic linh ki¢n trong may.
* Chi van hanh may dung v6i nguén dién ( 100 to 240 V AC at 50 to 60 Hz).

St dung day noéi dat cho may.
* Chi sti dung loai cdu chi riéng biét cho mdy. (Section 3.1).

Néu thiét bi khong dugc st dung dung theo hudng dan ctia nha san xuit c6 thé mdy khong dugce bao
vé tot dé gy ra sy hu hong.

/\ PRECAUTIONS

Dbau do dugce ciu tao theo tiéu chudn cao nhit, nhung néu lam dung, bdo vé hoic cai diat khong dung
cach c6 thé sé 1a nguyén nhan gay hu hong dau do va khong nhan dugc sy bao hanh tit nha san xudt.
Tru6e khi st dung AQUALAB, phai tuin theo huéng dan cai dit va bao vé dat biét d€ tranh thiét bi
khong bi hu hong.

2.1 CAI PAT
Theo céc budc trong Table 1 d€ cai dit AQUALAB 4.

Table 1 Cai dat
Chon vi tri, mat bang sach sé
Chon vj tri noi nhiét 30 6n dinh d€ tranh nhiét d9 thay ddi c6 thé anh
huéng dén do chinh xac cha két qua ( tranh luéng khi truc tiép tii may
Chuén bi lanh, duong khi néng, ctia sé ma, v.v. ..) .
Tuén tha cdc nguyén tic thuc hanh sach d€ buéng do bi nhiém ban.

Lu6n gitt bé mit bing phdng d€ tranh tinh trang d6 mau tht va lam bén
budng do mau.



Table 1 CAI DAT (tiép theo)

Cam dién ngudn vao may.
Cém déy ngudn vao phia sau may va vao ngudn dién.

Chi sti dung d4y ngudn dugc cung cip hodc tuong duong cho mdy . Day
Lip di ngudn nho nhat phai bang 18AWG va phai tit 10A hodc 16n hon.
ap dat
Canh bao: Khong st dung ding ngudn dién cé thé lam hu may.
Bt cong tic may.
Bdt mdy lam néng khodng 15 phiit dé bdo dam két qud dvugc chinh xdc.

2.2 CHUAN BI MAU THU

Chudn bi mau thtt la budc quan trong dé thiét bi dugc sach va dat dugc két qua lap lai. Chudn bi mau
tht va dua mau vao do ding cach sé tranh kéo dai thdi gian do mau va lang phi thdi gian vé sinh thiét
bi. Lua chon céch chudn bi mau thtt phit hop ( nhu: nghién, xay, citldt mau tht) dé dat dugc do tdi
lap cua két qua.

Nhiéu ghi chu dic biét lién quan dén thanh phén va nhiét d6 mau tht dugc thdo luan mot cach tuong
déi trong phan Section 2.2.1 va Section 2.2.2.

Thuc hién theo cic buéc bén dugi d€ chudn bi mau thu:

1. Dam bao mau thtt phai dugc d6ng nhit.
C4c mau thtt da thanh phén (Td: banh nudng véi nho kho) hodc sén phdm cé v boc bén
ngoai ( nhu cac sdn phdm chién gion, banh mi) c6 thé do, nhung ching cn phai chia ra
nhiing phin mau dai dién dé do va c6 thé kéo dai thoi gian do hon cdc mau thi ¢6 sy dong
nhét hon.

2. Dat miu thi vao cbc do.

a. D3 mau thu day lap mat day ctia c6c do mau, néu co thé, cung cdp du mau thi dé c6 két
qua chinh xdc.
The AQUALAB 4 ¢6 thé do chinh xdc miu thtt ma khong can phai lam day (hodc khong thé lam
ddy) ddy c6c do mau. Thi du, nho kho chi cin cho vao cdc do khong cian phai pht bang hét day
c6c do mau .
Bé mit tiép xtic clia mau thit cang 16n thi hiéu qua ctia thiét bi do nhiét d6 hong ngoai cang lén,
do6ng thai tdc do do mau tang 1én do rut ngan dugc thoi gian cin bing hoi.

b. Khong nén cho mau tht nhiéu hon niia c6c dung mau.
Mau tht d6 day cdc do c6 thé lam bdn budng do va kéo dai thoi gian do mau hodc két qua
khong dugc chinh xac .

3. Lau sach nhiing méu théi du thita dinh trén vanh va bén ngoai céc¢ do mau véi khan gidy
Kimwipes.
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Mau tht dinh lai trén vanh hodc bén ngoai c6¢ do ¢é thé lam nhiém bdn budng do va cé thé anh
huéng t6i nhiing mau do ké tiép.

4, Néumau thit chua thé do ngay sau khi chudn bi, day ndp c6c dung mau lai d€ han ché sy thuyén
chuyén hoi nuge. Néu luu trit mau do lau hon 4 gid, ddn ndp dung mau lai bing bang keo hay
parafilm chung quanh nap dung mau.

2.2.1 THANH PHAN MAU THU

Do thanh phén ctia mt s6 mau tht nén co thé kéo dai thoi gian do mau. Nhiing mau nay
can thém sy chuén bi d€ bdo dam dugc két qua chinh xdc. Vui long lién hé nha cung cdp dé
tham khdo vé thanh phan miu tht.

Dung nhiing budc sau d€ xac dinh néu mau thit can thiét phai chuin bi:
1. Do cing mét méau thii nhiéu lan d€ xem néu két qua a,, va thoi gian 6n dinh.
xem (Section 2.3).

2. Néu thai gian doc két qua 6n dinh va it hon 6 phut, mau tht ¢6 thé do binh thudng. Néu miu
do kéo dai hon 6 phut, dung dung dich chudn dé kiém tra (Section 4.1.1).

3. Néu do dung dich chudn it hon 5 phut, chinh mau thi 13 nguyén nhén lam két qua do
kéo dai. Tham khao phan tiép theo d€ xem xét 1dy mau thtt chuéin bi cho thich hgp. Néu thoi
gian do dung dich chuén ciing kéo dai hon 5 phut, budéng do mau cé thé bi nhiém bén cin
phai vé sinh (Section 4.2). Kiém tra lai sau khi vé sinh buéng do mau.

2.2.1.1.MAU THU CO LOP BAO PHU BEN NGOAI, MAU THU KHO

Nhiing mau véi 16p dudng hodc chit béo bao phu bén ngoai thudng yéu ciu phai do nhiéu lan, bsi vi
né dat diém cin bang rat chdm so v6i budng do mau.

Nghién hodc cat 1lat mau tht trudc khi do mau dé€ gidm thdoi gian doc két qua cho nhiing mau ¢é 16p
bao bén ngoai hodc nhiing mau qua kho . Nhu véy sé lam gia ting bé mit ti€p xuc ciia mau thu, do do
sé giam dugc thoi gian doc két qua. Tuy nhién, khi xt Iy mau mdt vai mau thtt c¢6 thé lam thay déi két
qua do.

Thi du: Keo c6 phin chocolate mém & gitia va phan vo cting bao pht bén ngoai. Két qua do aw &
phén gitia va phan 16p vo bén ngoai sé khéc nhau, vi véy tiing phin ctia mau thi can phai dugc do
riéng d€ danh gia tiing phén trudc khi nghién mau. Khi ma keo dugc nghién ra, két qua do aw sé
dai dién cho aw clia toan bd mau thti; boi vi néu do nguyén mau keo chi cho két qua cta 16p bao
pht bén ngoai, ci c6 thé la mot rao can dé€ do dugc bén trong.

Dé€ giam thai gian do khi do nhiing mau nhu trén, xem Section 3.2.4.2 d€ cai dat Low-Emitting
mode.



2.2.1.2. LOW WATER-EMITTING SAMPLES

Mot vai mau qua kho, bi mét nude, do nhét cao, nudc trong nhi tuong ddu (e.g., bo), béo cao,
hodc céc thanh phin mau do ldng bong, 6 thé yéu cdu do mau nhiéu 1an bai tinh chit béc hoi chdm
ctia chung. Diéu nay la do su béc hoi nudc ctia mau thi qué chdm lam gidm thay d6i su can bang
trong budng do mau du dé thiét bi xac dinh hoan thanh quy trinh do mau, méc du sy thay déi két
qué hoat d6 nudc van dang dién ra.

Céch hiéu qua nhit dé thu cac loai mau nhu véy 1a phai stt dung ché do do lién tuc (Continue) hodc
ché do tuy chinh (Custom) va dgi khi két qué do aw &n dinh.

DéE thoi gian do nhanh hon, diéu quan trong 1a d¢ 4m tuong d6i trong budng do mau phai bang hoic
thdp hon hoat d¢ nuéc cta nhiing loai mau nay. Diéu nay lam cho mau giai phéng hoi nude vao pha hoi
va cin bang véi buéng do mau. Néu do &m tuong d6i trong khoang khong ctia budng do 16n hon hoat
d06 nudc ctia mau thi mau thit sé cdn mot khoang thoi gian dai d€ dat trang thai can bang.

DéE giam thai gian thii miu khi do nhiing mau bdc hoi nude chdm , xem Section 3.2.4.2 dé cai
dit ché do boc hoi chdm (Low-Emitting mode).

2.2.1.3. VOLATILE SAMPLES

Mot vai mau thit c6 chita chét dé bay hoi v6i n6ng d cao cé thé sé cho gia tri hoat do nudc khong
chinh xdc v6i model 4TE . chit bay hoi sé ngung tu trén Mi rror trong qua trinh do, nhung khong thé
bdc hoi khoi Mi rror nhu 1a nude. Két qua la do mau thii ¢ chit bay hoi ¢6 thé khong chinh xdc.
Nong d6 ctia chit bay hoi 14 nguyén nhan can trd, né phu thudc vao tinh chat bat dinh va chét nén.

AQUALAB 4TEV do dugc nhiing chat bay hoi nhu propylene glycol va ethanol. AQUALAB 4TEV
¢6 2 ddu do 1a chilled-mirror dew point va ddu do capacitance. bau do Capacitance c6 do
chinh xdc +0.015 aw thap hon ddu do Dew point véi d6 chinh xdc 1a £0.003 aw.

Dé xdc dinh van dé v6i nhiing dé chét bay hoi, phai so sinh két qua do gitia ddu do Dew point va
dau do Capacitance.

Néu dau do Dew point do >0.018 ay, cao hon so véi dau do Capacitance, chit bay hoi ¢ kha nang
1a vin dé va phai st dung AQUALAB 4TEV hoic AQUALAB TDL dé do nhiing mau nay. Sau khi do
nhiing mau dé bay hoi bing ddu do Capacitance, vé sinh budéng do (Section 4.2), dat c6c mau cb
chtia than hoat tinh, day ndp budng do 5 phut trudc khi chuyén qua stt dung dau do Dew point.

2.2.1.4. LOW WATER ACTIVITY

Gid tri hoat d§ nudc ctia miu c6 thé thdp hon kha nang doc ctia may AQUALAB 4. Mdy sé hién thi
thong béo 16i cho biét mic doc thip nhit ma né doc dugc trén mau d6. AQUALAB 4 ciing c6 thé dua
ra thong bao 16i ngay ca khi mau khong nho hon 0.03 aw.

Section 4.5 Gung cip cic gidi phdp c6 thé cho cic thong béo 16i.
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Néu mau thtt c6 hoat d6 nudc <0.03 ay,, biéu tugng a < sé xudt hién trén tab Measurement dé bao
miy thti qué kho khong thé do chinh xac dugc bing mdy AQUALAB 4 (Figure 1).

|Heasurement  [] E:539PH
<0.0291 Aw
24.41°C
D

2:5d k1) =

Figure 1 Low water activity reading

Néu gia tri do ay, thip hon gia tri mau thit da biét trude, ddu do ctia mdy c6 thé bi nhiém ban

cin phai vé sinh hogc kiém tra boi ky thuat vién cia METER. (Section 4.2).

2.2.2 NHIET PO MAU THU

Nhiét d6 moi trudng van hanh ctia may tii 4 dén 50°C. May AQUALAB 4TE va AQUALAB 4TEV c6
kha néing diéu chinh dugc nhiét d6 bén trong budng do va do dugc mau & nhiing nhiét d6 khac nhau tit
nhiét do moi trudng, nhung khong cao hon 50°C va thdp hon 15°C.

Mau tht néng hon hodc lanh hon budng do mau 4 °C can phai lam cho ngang bing véi nhiét d6 cua
buodng do trudc khi do mau, ly tudng la cich 1 or 2 °C so vé6i nhiét d6 budng do. Su thay d6i nhiét do
nhanh chong trong thoi gian ngan c6 thé 1a nguyén nhéan lam két qua hoat d6 nudc ting hoat giam
xudng cho dén khi nhiét d6 6n dinh. Binh thuong tién hanh do mau & nhiét d6 6n dinh trong vong 1
hoic 2°C so véi budng do la diéu kién t6i wu.

Nhiing mau tht ¢6 gia tri hoat d6 nudc cao néu néng hon nhiét do budng do c6 thé la nguyén nhan

gay ra su ngung tu hoi nudc trong budéng do mau, lam anh hudng xdu dén l4n do tiép theo. Tin nhan
canh béo xudt hién, néu nhiét d6 miu thit cao hon 4°C so véi nhiét do buéng do mau (Hinh 2).

Uarning

Femowe sample. Sample is
too hot!

w.&T = +4.03°C
@ ) (X

Figure 2 Mau thtt qua néng! message

Oe



Néu tin nhan 16i xuat hién trén man hinh,
1. L&y mdu thi ra khoi thiét bi.
2.  Day nip céc dung miu .

3. Cho nhiét do giam xudng 4°C (hoic gan bing nhiét do budng do) trudc khi do.
DE kiém tra sy chénh léch nhiét d6 gitia mau thit va buéng do trudce khi bat ddu do mau, dit miu
tht vao buéng do, déng nap ma khong gat cAn qua ché do do, sau d6 nhin nat Phai hodc Trai.

Hinh 3 xem thi du trén man hinh

|Measurement [ ] 9:13AH

AT = +0.38°C
]

Figure 3 Su chénh léch nhiét d¢ gitia mau thu va budng do mau

O

2.3 PO MAU
May AQUALAB 4 doc két qua trong vong 5 phit hodc it hon. V6i do chinh xdc trong vong
+0.003 g, khi stt dung ddu do dew point.

/\ CANH BAO

o Khong dé mau do trong mdy AQUALAB sau khi da doc xong két qud . Mau thi c6 thé
sé d6 hodc lam nhiém ban budng do miu ctia may néu vo tinh di chuyén hodc x6¢ 1én.

* Khong di chuyén may sau khi da dua mau tht vao. c¢é thé lam mau thti d6 ra budng do va nhiém
bén budng do mau.

* Khong do mau khi nhiét d¢ mau thtt va budng do vugt qué +4 °C (Section 2.2.2). 14y mau thu ra
ngoai cho dén khi mau thii gan & nhiét d¢ budng do.
GHI CHU: Sau khi do mdu c6 chit dé bay hei véi ddu do capacitance , vé sinh buong (Section 4.2), ddt céc dung than
hoat tinh vao buéng do 5 phiit trudc khi chuyén qua do bing ddu do dew point.

Thuc hién cac budc sau dé€ do mau.
1. Bdo ddm mady da cam dién va bat cong tac.
Man hinh sdng 1én, sau d6 1a man hinh chinh sé xuit hién ( Section 3.2.4.1).

2. St dung ntit nh&n UP va DOWN dé chon loai sdn phdm dé do. (Figure 4).
Gid tri do d§ 4m ding phai dya trén sy lya chon loai san phdm.
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|#Milk Pawder  []] 4:27PM

0.0000 Aw
0.00 ¥MC
ey 00.00°C

0:00) (4]

Figure 4 Measurement screen for Milk Powder product model

Xéc nhan budng do phai sach (Section 4.2), Hiéu chuén (Section 4.1), va chudn bi miu thu
(Section 2.2).

GHI CHU: Quat trong budng do mau c6 thé thdi bay bui tii mau thit lam ban buéng do; do

vay luén ludn kiém tra budng do mau phai sach trudc khi do mau méi.

Chuyén can gat buéng do dén vi tri m& (OPEN) va nang ndp budng do mau lén.

Kiém tra trén vanh va bén ngoai cdc dung mau d€ bao ddm khong c6 dinh méu thit xung

quanh va xdc dinh mau tht khong ddy qua nia coc.

NOTE: Cdc ddy mau thu c6 thé lam ban dau do. Khong ddy ndp cdc dung mau trong khi do.
bit c6c mau thi vao buéng do mau.

Déng ndp budng do.

Di chuyén cin gat sang vi tri do mau (READ) d€ dong nap budng do mau. Thiét bi sé tu dong do
mau.

Trong 1 dén 2 phut dau, 14n do dau tién sé xudt hién trén man hinh, (day la 1an do trung gian).
Thiét bi sé do diém suong nhiéu lan d€ bio dam dat dugc ngudng cin biang va két qua do dugc
chinh xdc. Thoi gian do mau nhanh hay chidm tuy thudc vao nhiét d6 khac nhau gitia budng do
va mu thi ciing nhu dic tinh ctia mau tht (Section 2.2).

Mic dinh may AQUALAB 4 sé do theo lién tuc cho dén khi ti 1é thay d6i trong 3 1an do trung
gian khong 16n hon >0.0005 aw trong mdi 1an do.

Khi thiét bi két thic quy trinh do miu ctia nd, két qua sé hién thi trén man hinh. Biéu tugng
SAVE sé thay thé biéu tugng quay tron, va néu co thé may sé kéu 4m thanh beep d€ bao hiéu quy
trinh do mau da két thuc. Két qua sé thé hién gid tri do hoat do nudc, thoi gian do mau, nhiét do
va ham lugng 4m ctia mdi loai sdn pham. (Figure 5).

NOTE: Ty dong luu chi luu gia tri d§ 4m cua SAN PHAM dugc lua chon tai di€ém do cudi cing. Ghi dé 1én phan tu dong
Iuu bing cach chon dling mau st dung nit LEN va XUONG va chon SAVE.



[#Hilk Powder  [] 4:27PH
0.4756 dwr
6.73 ZINC

D 252.07°C

00 =

9 Figure 5 Két thic qua trinh do mau man hinh sé hién thi két qua aw va ham lugng 4m cta mau
Ty dong luu (cai dit mic dinh) sé luu lai két qud do ma khong ¢ 16i chu thich (Section 3.2.4.2).

Dé thém 10i cht thich, chon SAVE, thém ghi chti va chon SAVE mot l4n nita (Hinh 6).

Figure 6 Ban phim dé thém chu thich két qua luu lai

2.4 XEM LAI DU LIEU PO TRUGC
DéE xem lai nhiing két qua trudc do, theo cac budce sau:

1. Nhén MENU dé chuyén dén thu muc Data (Figure 7).

[1]Data | 2:37PH

Wiew
[elete

Figure 7 Datatab

2. Nhin ENTER.
3. Di chuyén qua danh sach luu trit két qua do st dung nut LEN va XUONG( dé chuyén t6i muc cén tim)
hogc nut PHAI va TRAI (d€ chuyén qua trang khac) .
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OPERATION

Data

02/29,/18, 7:03AM,0.0640
02/28/18,8:49AM,0.0630

1/74 (4]

Figure 8 Danh sach luu trii két qua do

02701/1% 51 7AM.0L0ES0 ﬂ
(%)

4. Nhén ENTER.
Chi tiét két qua sé xudt hién trén man hinh (Figure 9). Chi tiét két qua trén man hinh ciing c6
thé chuyén qua chi tiét két qua ké tiép bang cach st dung nat mai tén.

Data - Samples
07457 a,,
25.23°C 2.5 min
Admin 040513
Oew Foint 2:56A

73474 2

Figure 9 chi tiét két qua do trén man hinh

H-ll:ll-

5. Chon OK dé tr¢ vé danh séch luu trit két qua.
6. Chon CANCEL dé tré vé thu muc Data.

2.5 PO HAM LUONG PO AM

Sy tuong quan gitta hoat do nudc va do dm dugc goi la duong ding nhiét hdp thu do 4m,
dudng ding nhiét nay rat phuc tap va duy nhét cho tiing loai san phdm.

AQUALAB DUO c6 chiic ning tao ra gid tri hoat d¢ nudc va do dm toan phdn ciia mau

thit. Chiic ndng nay sé tdi lai dii li¢u ctia dudng ddang nhiét riéng biét ciia tiing logi san phdm luu trong
mdy dé tinh todn ham lugng dm va thé hién né trén man hinh

chung véi két qua do hoat do nuéc aw (Figure 10).
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|#Hilk Powder [ 4:27FH
0.4756 dw
6.73 fMC

T 25.07°C

300 o )

Figure 10 AQUALAB 4 thé€ hién két qua hoat d§ nuéc va 3o 4m ctia mau thi

2.5.1 OBTAINING PRODUCT ISOTHERM MODELS

Su tuong quan gitta do 4m va hoat do nudc cua dudng ding nhiét cila mdi san phdm la duy nhit, va
duong ding nhiét cia méi loai sdn phdm phdi dugc xéc dinh bing thuc nghiém trude d6 dé€ do ham
lugng 4m bing may AQUALAB 4.

C¢ nhiéu gidi phap c6 thé sti dung dé€ xay dung dudng déng nhiét cho cic loai san phdm.Vui long lién
hé b phan hé trg khach hang dé c6 thong tin vé phat trién san pham.

2.5.2 LOADING AND ORGANIZING PRODUCT ISOTHERM MODELS
budng déng nhiét ctia san phdm phai dugc tai vé may AQUALAB 4 trudc khi né c6 thé tinh todn
dugc ham lugng 4m. N6 ¢ thé dugc tai vao mdy bsi hing METER hodc st dung phan mém
AquaLink 4 (Section 3.3.1). Khoang 100 loai san phidm c6 thé luu trii trén may.

Phan mém Aqualink 4 dung dé tai, thém va x6a cdc san phdm ti may AQUALAB 4, cho phép ngudi

stt dung diéu khién va nhan biét dugc cic loai sin phdm

1. Tai phan mém AquaLink 4 Theo cac budc sau dé tim hiéu cich tai file sin phdm mdi vé may tii

trang web :metergroup.com/aqualab4te-support vé may vi tinh

Luu nhiing file dudng ding nhiét ciaa sén phdm da dugc xt Iy vao mdy tinh.
M& phan mém Aqualink.

N6i méy AQUALAB 4 vao mdy tinh bing diy cdp USB (hodc c6ng RS-232).
Bat may AQUALAB 4.

o g kM e

Trong ctia s6 man hinh Aqualink, chon c6ng COM thich hop tit menu tha xuéng.

Nhép vao ntt nhan Connect.

Khi thiét bi da két néi, nut nhan Connect sé chuyén thanh Disconnect.

Nhép vao san phdm.

Ctia s6 quan ly sé hién ra tit cd nhiing san phdm hién c6 (Figure 11). Néu khong c6 file san phim
nao dugc tai vé mdy, ctia s6 nay sé trong.

1
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10.

11.
12.

13.

14.
15.

16.

OPERATION

WP sigle Hone

we] T —
swetff Sync  Name Type  Date 2
L DateC oL 23Dec 201301:39 P
f2r Dates P 23 0ct 2014 0%:38PM
2 FD Apple 1 06 Jan 2011 03:41PM
oEg Fig Bar P 22 Sep 201304:23PM
el Fig Bar GAB 131un20130%:13PM
spaciy Flour DIP 30 0ct2013 11:224M
paci Granola Bar DIP  21May 2009 11:54 AN
spacy Hampster Gerbil 13 22 Dec 201401:53 PV £
oacil Hard CandyV2 GAB  12Mar 01407:38PV
spacy Thuprofen Cap GAB  13Mar 2013 11:38 AM
e Macadania Nuts GAB  23Jan2012 11:35AM
sl Mixed Fruit oP 20 May 2010 07:28 AP
e Peach GAB 20 May 2010 07:35 AF
spaciy Pine Nuts DIP  23Jan2012 11:33AM
e Plums GAB 20 May 2010 07:35 AF ~
soacifl| 4 i v
spac

spacf [ pekte || amport || Apply ][ concel

spaa

spacitance TSGR TNGRE

spactance Single None

Hinh 11 Cong cu dé€ tai file sain phd&m cia Aqualink4
Nhép vao Import.

Tim vi tri ctia san phdm dé€ luu vao mady va chon.
Mbi san phdm cin phai luu vao mdy tiing cai riéng biét. San phdm sé hién ra trén ctia s6 quan ly
san pham.

Chon vao hop Sync cho mdi san phdm minh cin luu vao may AQUALAB 4.
Nhap vao Apply.

Sau vai gidy, st dung nut LEN va XUONG trén may AQUALAB 4 dé thit méy c6 thé di chuyén dén
san phdm mdi téi vé mdy (c6 thé nhin thdy & phia trén tab Measurement).

Trong ctta s6 Aqualink, chon Disconnect.

DPéng chuong trinh Aqualink.

Ngat két n6i AQUALAB 4 v6i may tinh.

2.5.3 MEASURING MOISTURE CONTENT
Vi céc loai san phdm da dugce luu vao may, AQUALAB 4 c6 thé do dugc ham lugng &m va hoat do
nude dong thoi cung mot luc khi do mau.

1.

Nhén phim MENU dé chuyén dén tab Configuration (Figure 12).

[ JCanfiquration EIEH
Diagnostics
AMoisture: Milk Powder

About

Figure 12 Thay d6i sin phdm do d¢ &m trén tab Conflguratlon
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2. Chon%Moisture.

Danh séch tén céc sdn phdm sin c6 sé xudt hién (Figure 13).

“AMoisture

Mone

Antacid Tablets
el Caps

Milk: Powder

@1-:1&

=

Figure 13 Product models for moisture content
3. Chon sin phdm can d€ phan tich.
Néu céc san phdm dugc liét ké khong ap dung, chon None. Chtic ning do d6 dm sé khong xudt
hién trén tab Measurement.

4, Select SAVE.
5. Tré vé tab Measurement.

6. Bit ddu do miu thi (Section 2.3).

Két qua do do &m (%MC) sé xudt hién dudi két qua aw (Figure 14) .

|#Hilk Powder [ 4:27FH
0.4756 dw
6.73 XINC

ey 25.07°C

2:00) =

Figure 14 AQUALAB 4 display with water activity and moisture content readings

2.5.4 ADJUSTING MOISTURE CONTENT MODEL OFFSET

AQUALAB 4 tinh todn cdc gid tri d6 4m duya trén chi s6 hoat do nudc bang cich st dung dudng
dang nhiét cia cdc sén phdm dugc luu tri trong thiét bi. Do két qua dd &m khac nhau gitia cac
phuong phap tham chiéu, diéu quan trong la phai ddm bdo ring két qua do dugc ctia cac san phim
trong thiét bi tuong quan St v6i cac gia tri thu dugc tit phuong phép tham chiéu da chon (nhu:
phuong phap chudn do Karl Fischer titration hodc phuong phép sdy) .
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Su khéc biét vé do dm gitia cdc phuong phap khac nhau thudng 1a tuyén tinh va c6 thé dé dang diéu chinh
bang cach bu tuyén tinh. Do d6, néu ham lugng do &m dugc tinh todn v6i AQUALAB 4 khong phu hgp
v6i phuong phap tham chiéu, vin dé c6 thé dugc gidi quyét bing céch diéu chinh bu tuyén tinh.

Céc phuong phap tham chiéu cé thé khdc nhau gitia cic phong thi nghiém, vi viy hay kiém tra d6 léch
tuyén tinh khi nhan dugc duong ding nhiét cta sén phdm mdi ti METER. Ngoai ra, cin diéu chinh bu
tuyén tinh néu ham lugng d6 dm dugc tinh todn bdi AQUALAB 4 ludn cao hon hodc thip hon cho mét
san phdm so véi cac gid tri phuong phap tham chiéu trén mot s6 mau.

Céc budc sau day mo ta cach diéu chinh d¢ bu tuyén tinh hodc cach tao sin phdm mdi dya trén sin
phdm ct:

1. Bdo ddm ring thiét bi da kiém tra (Section 4.1).

2. Thu thap 03 miu con clia sin phdm d€ phan tich.

3. Dit mot miu con vao cdc dung mau. (Section 2.2).

4. Diy cbc dung mau bing ndp day d€ han ché mau thu tiép xuc véi moi trudng bén ngoai.

5

St dung phuong phép tham chiéu dé€ xac dinh d6 &m trung binh ctia hai mau con khdc.

o

Trén may AQUALAB 4, nhin MENU dé€ chuyén dén tab Configuration.
7. ChonCalibration.
8. Chon %Moisture tit danh séch ciia man hinh Calibration (Figure 15).

Calibration

Water Activity
AMoisture

CINEY

Figure 15 Select %Moisture on the Calibration tab
Man hinh hiéu chuin %Moisture 4 xuét hién (Figure 16).

14



Calibration
Mew

Oelatea

CIRES

Figure 16 %Moisture Calibration screen

9.  Néutao mot sdn phdm mdi, thi chon New.

Néu chinh stia mt san ph&m hién c6 thi chon Edit.

10. Cudn qua cdc sin phdm trén danh sach dé chon san phdm mong mudn (Figure 17).

Model
Baby Formula

Chocalate Syrup
Crackers

244 (4]

Figure 17 Moisture content model list

Elm:l:-h

11. Chon ENTER.
12. Chon Start (Figure 18).
Calibration: Charcoal

Senzor: Dew Point

Oefaults

Figure 18 Start test

13. Dit mau tht vao budng do méu khi c6 thong bao nhac. (Figure 19).
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14.
15.
16.

17.

18.
19.

20.
21.

OPERATION

Calibration: Charcoal

Inzert zample and seal the
chambet.

(] (%]

Figure 19 Nhic nhé dit mau thi vao budng do
M ndp c6c¢ dung mau da chuén bi & bude va dit vao budng do mau.
Déng budng do va gat cAn do mau.
Chon OK dé bit dau do.
Sau khi doc xong, két qua hoat do nudc do duge ciing nhu d6 m ctia san phdm sé hién thi
trén man hinh.
St dung nut UP and DOWN d€ diéu chinh gia tri 0 4m cho dén khi n6 khép véi gid tri do
4m trung binh thu dugc tit phuong phap tham chiéu trong step 5 (Figure 20).

Change the offset

E:.IIIIII:}:HI:
03238 a,

= )

Figure 20 : Piéu chinh gia tri d6 4m cho dén khi né6 khép véi gia
tri d§ 4m trung binh thu dugc tit phuong phap tham chiéu

Chon SAVE.

Néu chinh stia mdt san phdm hién cd, san phim sé cdp nhét ty dong va giti nguyén tén.

Néu tao mot san phdm mdi, hay nhap tén méi trén man hinh Cha thich.

Chon CANCEL dé trg vé tab Configuration tab va tit chéi hiéu chudn.

Dé budng do mau tiép xuc véi khong khi bén ngoai it nhat 1 gio.

Do mau moét 1an nita trong ché do 14y mau binh thudng. Gio day, mdy AQUALAB 4 doc gia tri do
4m da hiéu chinh dugc cung cép trong step 17.

Néu két qua do 4m do dugc van khong phu hgp véi phuong phap tham chiéu, vui long lién hé
nha cung cép.

16



AQUALAB
2.5.5 RESTORING MOISTURE CONTENT DEFAULT SETTINGS
Dé khoi phuc cai dat mé hinh sin phdm ban dau, theo cac budc sau:
1. Nhin MENU dé€ chuyén dén tab Configuration.
2. Chon Calibration.

3. Chon%Moisture tit danh sich ctia man hinh Calibration (Figure 21).

Calibration

Water Activity
AMoisture

CINEY

Figure 21 List of calibration types

4. ChonEdit (Figure 22).

Calibration
Mew

Oelate

CIRES

Figure 22 Select Edit

5. Chon sin phim mong muén (Figure 23).

Model
Babyy Formula

Chocalate Syrup
Crackers

274 (4]

Figure 23 Moisture content model list

@1-:l:-h
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6. ChonDefaults (Figure 24).

Calibration: Charcoal

Senzor: Dew Point
Start

Oefaults=

CIRES

Figure 24 Default options
Hop thu thoai x4c nhan sé xuét hién (Figure 25).

Calibration: Charcioal

Fezet to defaults™

(+#) (%)

Figure 25 Confirmation dialog to reset calibration to defaults
7. DEXkhoi phuc cai dat géc ban dau, chon OK.
Man hinh sé xé4c nhan khoi phuc cai &t géc ban dau ctia nha san xuat.
DEé tit chdi va trd vé tab Calibration , chon CANCEL.
. (Figure 26).
Calibration

Factory calibration
Festored.

Figure 26 Hop thoai xac nhin AQUALAB 4 dit lai hiéu chuén ctia nha san xuit.

8. Chon OK dé trt vé tab Configuration.

18



2.5.6 DELETING MODELS

Néu sam phdm khong cn stt dung niia, né cé thé xoa truc tiép tit may AQUALAB 4. Cac san phdm
khong danh riéng cho ngusi dung, vi vady néu mot san phdm bi xéa khoi cong cu, tat ca ngudi dung sé
mdt quyén truy cap vao no.

NOTE: Nhiing san phdm da x6a khong thé khoi phuc tit may AQUALAB 4. Sit dung phin mém AquaLink 4 dé€ luu dy phong .
1. Nhéin MENU d€ chuyén dén tab Configuration.

2. Chon Calibration.

3. Chon % Moisture ti danh sich cia man hinh calibration (Figure 27).

Calibration

Water Activity
AMoisture

) (%]

Figure 27 Calibration screen listing calibration types
4. ChonDelete.

5. Chon sdn phdm mong muén ti danh sach. (Figure 28).
Chon CANCEL dé tré vé man hinh %Moisture Calibration.

Model

Crackers

2/ (4]

Figure 28  Moisture content model list

Baby Formula &
Chocalate Syrup H
(%]

Man hinh xdc nhén sé xudt hién cho biét san phdm sé bi x6a (Figure 29).
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Figure 29: Hop thoai xdc nhin x6a san phdm
6. Chon OK dé x6a the model.
Chon CANCEL dé tré vé man hinh truéc dé.

20



3. SYSTEM

Phéan nay mo ta dac tinh ky thuat, ciu tao va ly thuyét cia may AQUALAB 4.

3.1 PAC TINH KY THUAT
MEASUREMENT SPECIFICATIONS

Hoat d6 nu6c
Thang do 0.030-1.000 a,,
Do phan giai 0.0001 a,,
Do chinh x4c +0.003 (4TE dew point)
+0.015 (4TEV capacitance)
Do lap lai 0.001 a,,
Ham lugng dm
D6 chinh xic 0.1%-0.5% to moisture content reference
D6 lap lai 0.02%

NOTE: Céac phép do ham lugng 4m la mét phuong phap thi cip va phu thudc nhiéu vao chit lugng dii liéu dugc st
dung dé tao ra dudng ding nhiét ctia san phdm . Tham khao Section 2.5 d€ c6 thém thong tin.

Nhiét do
Thang do 15-50 °C
Do phan giai 0.01°C
Do chinh xéc +0.1°C
Thoi gian do
~5 min

PHYSICAL SPECIFICATIONS
Case Dimensions

Length 26.7 cm (10.51in)
Width 17.8cm (7.0 in)
Height 12.7 cm (5.0 in)

Case Material

POLYLAC PA-765 (ABS) chdng chay
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Thé tich c6c dung mau
14 mL (0.47 fl 02)
Can ndng
3.1kg (6.8 Lb)
Display
64 x 128 graphical
Nhiét d6 van hanh
Thép nhat 4°C
Dién hinh NA
Cao nhat 50°C
Moi truong van hanh
0%-90% khong ngung tu
Data Communications

USB A and RS-232 serial
9,600-115,000 baud

Nguon dién

110-220 VAC
50/60 Hz

COMPLIANCE

Manufactured under ISO 9001:2015
EM ISO/IEC 17050:2010 (CE Mark)

3.2 COMPONENTS

AQUALAB st dung ky thuat do diém suong dé do hoat do nudc ctia mau. Trong thiét bi st dung ky
thudt diém suong, mau sé dat can bing v6i khodng tréng ctia budng kin ma né chtia mét guong va
mot ddu do dé phat hién sy ngung tu trén bé mit guong. O trang théi can bing, do 4m tuong ddi ctia
khong khi trong budng gidng nhu hoat d¢ nuéc ctia mau. Chiic nang AQUALAB DUO cho phép xdc
dinh c& do 4m va hoat dong clia nudc bing mot mdy. DE biét thong tin vé viéc tao cac dudng ding nhiét
hap thu d¢ &m cho chiic nang DUO, vui long lién hé nha cung cdp.
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Thanh phén chinh ctia may AQUALAB 4 bao gébm man hinh hién thi va buéng do mau
(Figure 30).

Can gat

Man hinh

Nut nhan {

<&§§23£5C>

Buéng do mau

Figure 30 Bén ngoai may AQUALAB 4
3.2.1 DAY NGUON VA DAY CAP
The AQUALAB 4 kém theo day ngudn va day Cap USB.

Day ngudn cam vao sau thiét bi va phai dugc ndi dét.

WARNING: Chi sti dung day cap nguén cung cip theo may hoic day tdi thiéu la 18 AWG va tuong duong 10 A hodc 16n hon.

Day cap USB ¢6 01 céng USB A n6i v6i may tinh va mot cdng USB B néi véi and one USB B néi véi
mdy AQUALAB 4. Dii liéu tit AQUALAB 4 ¢6 thé luu lai trong méy tinh véi su két néi nay.
(Section 3.3.1).

Méy AQUALAB 4 ciing c6 thé ndi v6i mdy tinh bing day cap RS-232 ( khong bao gém).
3.2.2 BUONG PO MAU

Bén ngoai cén gat buéng do mau c6 2 vi tri: md / OPEN (Gat cén vé phia bén phai)
va do mau / READ (gat cin vé phia bén trai) .

Bén trong budng do mau c¢6 02 khaéi: khoi ndp phia trén va khéi chita mau thit bén dudi.
(Figure 31). 02 khéi nay diéu khién va diéu chinh nhiét d6 ctta mau thi va buéng do mau.
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Nhiét do guong dugc diéu khién chinh xdc bang bo lam lanh nhiét dién (Peltier). Su phat hién chinh x4c
diém ngung tu xuit hién dau tién trén guong dugc quan sat bang mot té bao quang dién. Mot chim énh
sang dugc chiéu vao guong va phan chiéu lai té bao quang dién. B do quang cdm nhan sy thay d6i do
phan xa khi sy ngung tu xay ra trén guong. Mot cap nhiét dién gin véi guong d€ ghi lai sy thay d6i
nhiét do khi xay ra su ngung tu. Sau khi dat t6i diém cén bing AQUALAB 4 sé bdo hiéu bing tiéng bip
va hién thi két qua ctia hoat d¢ nuéc va nhiét d6 ctia mau thtt trén man hinh.

May AQUALAB 4 sti dung quat bén trong dé€ d6i luu khong khi bén trong buéng do méau dé giam thoi
gian cin bang. Do AQUALAB 4 do dong thoi ca diém suong va nhiét do bé mit mau cling mét lic, nén
loai bo su can thiét phai can bing nhiét hoan toan, do d6 gidm thai gian do xudng <5 phut d6i véi hau
hét cac mau.

Thém vao d6, méy AQUALAB 4TEV st dung ddu do Capacitance (Cam bién d¢ 4m dién dung) dé do
hoat d6 nudc ctia san phdm ( d6i véi mau cé chita chat dé bay hoi). Cam bién dugc gin trong khong
gian ddu ctia budng va stt dung vat liéu polymer dic biét dugc kep gitia hai dién cyc nhé d€ cam nhén su
thay d6i ciia d6 &m. Cam bién do dién dung tiing diém riéng biét, chung dugc chuyén ddi béi phin mém
va hién thi duéi dang hoat d¢ ctia nudc trén man hinh thiét bi. Tai trang thdi can bang, d¢ &m tuong ddi
ctia khong khi trong budng sé bing v6i hoat do nude ctia mau.

Latch

Thermopile

Capacitance sensor
filter (TEV only)

Mirror

Top block

Fan
O-ring

Photoelectric (optical)
sensor

Sample block

Figure 31 Sample chamber interior
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3.2.3 BUTTONS
Cong tac ngudn duoc dit & goc dudi bén trai phia sau may AQUALAB 4. Sau khi bat cong tic, may
AQUALAB 4 can phai lam noéng 15 phut trudce khi van hanh d€ bao dam két qua dugc chinh xac.

C6 04 nit nhin hinh mai tén: TRAI, PHAI TREN, va DUOI (Figure 32). Nhiing nat nh&n nay cho
phép chuyén huéng di qua nhiing man hinh hién thi khéc nhau trén may AQUALAB 4. Ba nut nhidn
tron st dung rat da dang, tuy thudc vao biéu tugng hién dién trén man hinh phia trén ching.
(Section 3.2.4).

I/}

o
aAgpooo

Figure 32 AQUALAB 4 nhiing nit nhin nim duwéi man hinh

3.2.4 MAN HINH HIEN THI
Man hinh hién thi c6 3 tab (Figure 33): tab do mau (Measurement), tab cdu hinh
(Configuration), va tab dii liéu (Data).
Configuration tab
Data tab gio hién tai

e | [

[Heasurement []] 2:3&PH

0.0000 dw

M 0.00°C

Dew

000 T =
—

T Két qua doc Biéu tugng nit nhan
Thoi gian doc mau

Measurement tab

Figure 33 Man hinh hién thi
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Nhiing biéu tugng nit nhin trén man hinh thay d6i dé thong béo nhiing lénh trén man hinh (Table 2).

Table 2 AQUALAB 4 biéu tugng nut nhan

Icon Name Action

[E] ENTER Chép nhén 1énh hién tai

[E CANCEL Tt chéi 1énh hién tai

MENU Chuyén d6i qua lai gitia cac tab do méu, tab Cdu hinh, va tab di liéu.
H SAVE Luu di liéu cai dat hodc két qua do mau

OK Chép nhén tli nguoi st dung

IE] AUDIO OFF Tat tiéng beep thong bao

@ AUDIO ON M tiéng Beep thong béo

3.2.4.1. TAB PO MAU (MEASUREMENT)
Tab do mau (Measurement tab .Figure 34) 1a man hinh chinh va phai dugc nhin thdy dé bt ddu do
mau. K&t qua do sé thé hién trén man hinh .

|Meazurement [ 2:36PH

0.0000 dw
0.00°C
=

0:00) (4]

Figure 34 Measurement tab
St dyng nut PHAI hoic TRAI dé déi qua man hinh hién thi sy chénh léch nhiét do.

(Figure 35). Man hinh nay thé hién sy khdc nhau gitia nhiét d¢ mau va ndp budng do mau.
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|Measurement [ ]] 3:13AH

AT = +0.38°C
)

Figure 35 su chénh léch nhiét d9 giita mau va budng do

Oew

Stt dung nut LEN hoic XUONG dé thay d6i san phdm muén do theo cic dudng ddng nhiét ctia san
phém da luu trén mdy (néu may dang & ché d0 DUO do aw va d¢ dm).

Man hinh chinh hién thi két qua hoat d§ nudc & gitta man hinh va bén trén nhiét d6 mau thtt. Thoi gain
do mau hién thi bén trdi phia dudi man hinh. May AQUALAB 4TEV sé hién thi mot trong 2 ddu do DEW
hodc CAP cdi nao dugc hién thi nghia la ddu do d6é dang dugc st dung.

3.2.4.2. TAB CAU HINH (CONFIGURATION)

Tab Configuration cung cdp danh sach cdu hinh chon lya (Figure 36). Sti dung ntit LEN va XUONG
dé chon lya ciu hinh mong muén dé cai dit hoic nat TRAI va PHAI dé€ chuyén sang trang khic.
Dung ENTER dé chon phén tuy chon dugc to dam.

[Confiquration [] EIIIIIIFI [Confiquration [ S:06AH

Calibration Mode: Single

Temperature: 25.0°C Date: Jul 13, 2012

Temp Eq: <A4.0°C Time: S:06AM

Sensor: Dew Point %  Regional Formatting =
] ]

DEnnFigurati-:-n 1 EIIIIFI [JCanfiguration EIIIIFI

Admin Settings Diagnostics

Auto Sawve: On About

Beeps: 4

Print: Off

- B - B

Figure 36 Configuration tab screens
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« Calibration. Chon dé bit dau hiéu chuin hoat do nuéc(Section 4.1) hoidc do &m (Figure 37).
Cai dét lai theo mdc dinh ctia nha san xudt dugc mo ta trong phan Section 4.1.4.

Calibration
Water Actiwity

AMoisture

CIRES

Figure 37 Calibration option

» Temperature. Chon dé cai dit nhiét d6 mong muén st dung nt nhan LEN va XUONG . Khi két
thuc, chon SAVE (Figure 38).

May AQUALAB 4TE c6 thé cai dit tit 15 dén 50 °C v6i bude nhay 0.1 °C. Nhiét d6 méc dinh 1a 25 °C.

Temperature

F

25 [0

L2

= )

Figure 38 Temperature option
« Temp Eq. Chon dé€ cai dit nhiét d6 chénh 1éch cho phép gitia budng do mau va mau thii trudce khi bat
dau do mau. (Figure 39).

Thang cai dit tit 0.1 to 4.0 °C. Khi cai dit 4.0 °C mdy bat ddu do mau khi mau thti <4.0 °C trén hoic
duéi nhiét do ctia budng do. Khi cai dat 0.1 °C mdy bat ddu do mau khi mau tht <0.1 °C trén hodc
dudi nhiét do ctia buong do.

Temp Eq

F

L4407

L2

= ()

Figure 39 Temp Eq screen
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« Sensor (AQUALAB 4TEV). Chon dé lya chon dau do Capacitance hoic dau do chilled-mirror
Dew point tuong ting mau tht dé bay hoi hay mau khong bay hoi. May AQUALAB 4TE chi c6 mét
dau do Dew point.

» Mode. Chon d¢ lya chon gitia Single, Continuous, 1SO 18787, Custom, or Low-Emitting
mode (Figure 40). Cai dit ché d6 hién tai xudt hién & phia trén man hinh véi s6 lan kiém tra xuét
hién d4u tién, theo sau 12 gia tri 6n dinh, (A a,,).

Mode: <0.00304,

—| o Emitting... =
Continuous
IS0 13737
Custon... = .
(%]

= =

Figure 40 Custom mode options
¢ Ché d6 Single: do mau chi mot lan.

+Ché 36 Continuos: do miu cho dén khi mé& nap budng do mau hodc ngiing do mau bang cach

chon CANCEL.
AQUALAB 4 doc mau, hién thi két qua va bat ddu mot chu trinh doc khédc ma khong can thém
hanh dong tit nguoi dung. Mdy bdo hiéu viéc hoan thanh méi 1dn doc bang tiéng bip. Mot bd
dém thoi gian trén man hinh theo doi thaoi gian doc tich lay.
Tét ca nhiing 14n do mau trong ché d6 Continuous dugc luu trong bo nhé ctia may néu tinh
ning autosave (tu dong luu) dang dugc chon (mic dinh) . Néu méy AQUALAB 4 da két néi véi
mdy tinh bing phdn mém Aqualink 4 (Section 3.3.1), tit ca nhiing két qua doc c6 thé dugc tai
vé mdy tinh bdng phan mém AqualLink.

¢ Ché& d6 ISO 18787: Doc mau thit cho dén khi thay d6i hoat d6 nudc ctia mau bang hodc nho hon

0.0003 aw mdi phut.

¢ Ché d6 Custom Do mo6t mau nhiéu lan cho dén khi dat dugc miic do 6n dinh.

Thi dy: Thiét bi c¢6 thé dugc thiét 1ap d€ doc mau cho dén khi hai thtt nghiém lién tiép 1a trong pham

vila £0.001 a, .

St dung nut nhdn RIGHT and LEFT dé thay déi cai dit gitia sd 14n do mau hodc A a,, .
St dung nut nhdn UP and DOWN dé cai dit thay d6i s6 14n do mau (c6 thé thay ddi tii 2 dén 9).

St dung nut nhin UP and DOWN dé chon lya gia tri A a,, gitia cdc 14n do (ti 0.0005
dén 0.0200 aw) (Figure 41).
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Custon
Readings Dy,

: 00010 a,

= )

Figure 41 Custom mode screen

Chon SAVE dé€ cap nhit va thoat. Chon CANCEL dé thoat ma khong cap nhit.
Ché d¢ trén man hinh xuét hién lai v6i cac cai dat tly chinh dugc cdp nhat & ddu man hinh.
Néu chtic nang tu dong Ivu dang mé (mic dinh), tat cd nhiing két qua déu dugc luu trong bo nhé
may, nhung chi c6 két qua cudi cung dugc thé hién trén man hinh. Néu mdy da két néi véi may
tinh qua phan mém Aqualink 4 (Section 3.3.1), AquaLink 4 sé tai xu6ng mdy tinh tat ca két
qua do dugc trong qud trinh do & ché d6 do Custom.

¢ Ché do Low-Emitting cho phép tury chon ting téc thoi gian kiém tra bang cich diéu chinh gia tri
kich hoat can béng (Figure 42).

Mode: <0.000%a,,

Customn...

Low Emitting...

Single =
Continuous H
(%]

= -

Figure 42 Low-Emitting mode screen
AQUALAB 4 xic dinh trang thdi cAn bing hoi khi két thuc thi nghiém bang cich so sanh tuin ty

gid tri hoat d0 nuéc, tim ki€ém mot sy khac biét gid tri kich hoat <0.0005 a,,. gid tri nay c6 thé dugc
diéu chinh thanh bat ky gid tri nao trong khoang tit 0.0003 dén 0.0030 a,,. Viéc tang gid tri kich
hoat sé lam giam d¢ chinh xdc cua thiét bi nhung thoi gian do mau sé ngan hon. Ché do nay st dung
cho nhiing mau chim dat dugc d6 cin bing, nhu dau thuc vat, nhiing mau c6 do béo cao va nhiing
mau cé d6 nhét cao. Trong cdc trudng hop ndy, viéc mat hiéu sudt c6 thé dugc chdp nhan dé ting téc
thoi gian phén tich. Chi st dung gia tri kich hoat cao sau khi xem xét cdn thén tic dong dén két qua
tht nghiém.

NOTE: Tinh toan cho ché d0 Low-Emitting da thay déi giita phAn mém AqualAB 4 phién ban 2 va phién ban 3. D€ so sanh cac
phép do Low-Emitting gitia cac thiét bi v6i cac phién ban khic nhau, hay dit gia tri phat thip trong phién ban 3 va phién ban
mdi hon bing hai 1an gia tri ciia cai dit phat thdp trong phién ban 2.

* Date. Chon dé cai dit ngay trong mdy. St dung nut PHAI and TRAI d¢ thay ddi giita théng,
ngdy, va nim va nit LEN and XUONG dé thay déi tiing gia tri (Figure 43).
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Ngay dugc ghi lai v6i mdi lan do mau aw.

Date

My 05, 2003

= )

« Time. Chon dé cai dit ngay trong mdy. St dung nat PHAI va TRAI dé thay ddi gitia gio va phut, nat

Figure 43 Date option

LEN va XUONG dé thay d6i tiing gia tri (Figure 44). Cai dat gio sé ty dong thay d6i gitia AM va PM.

Gi¢ dugc ghi lai v6i mdi 1an do mau aw.

Tinne

E:ﬂlﬁll:lr"l

= )

« Regional Formatting. Chon cdu hinh d€ mdy thé hién céc thong tin. Temperature chon don vi
nhiét d6 (Celsius or Fahrenheit), Date thé hién (nm/dd/yy hodc dd/mm/yy), Time dinh dang gio
(12h or 24h), Language chon ngdn ngii (Figure 45).

Figure 44 Time option

Regional Formatting

Date:mmédd%gg H
(%]

Time: 12k
Language: Englizh

= )

Figure 45 Regional Formatting option

» Admin Settings. Chon dé tao password cho ngudi quan ly cling nhu tao, stia, x6a hodc thém
ngudi st dung. (Figure 46).
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Admin Settings

Admin Password 2
lzer Setup H
(%]

= -

Figure 46 Admin Settings option
Cai ddt Admin cho phép ngudi quan ly cdp quyén hodc chan truy cap mot vai hodc tit ca nhiing
cdu hinh chon lya trong may.

NOTE: Khi quan tri vién dugc thiét lap, mat khiu khong thé dugc phuc hoi. AQUALAB 4 phai dugc giii lai cho METER dé
dugc cai dat lai.

Nguoi quan 1y 6 thé thém, stia hodc x6a tén nguoi st dung ti man hinh User Setup. Ban phim
cho phép viét chit thudng, chi hoa va ddu (Figure 47).

Mame: _

i
L
W
7

Figure 47 Keyboard screen

NOTE: Thiét lap nguoi dung la khong cin thiét cho van hanh thiét bi. N6 danh cho ngusi dung yéu cau tuan tha theo 21 CFR
Part 11 hodc mudn luu cic cai dit cu thé.

Khi quén tri vién va ngudi dung dugc thiét 1ap, tlly chon Access sé xudt hién trén man hinh nguoi
dung ca nhan (Figure 48).

T

Mane: Jean Paul =
Password H
(%]

fccess
o

Figure 48 Access option on a user screen
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Dé khéa ngudi dung truy cap vao mot sé cai dit nhat dinh, nhap chic ning Access va st dung nut LEN
va XUONG dé tim tiry chon mong muén. Chon tiry chon s& chuyén sang BAT hodc TAT: hiéu chuén,
nhiét dg, can bang nhiét do, lua chon cam bién, ché d¢, ngay / gid, ving, mét khiu, tu dong luu, s6 tiéng
bip va x6a (Figure 49). Cac tuy chon nay ciing c6 thé dugc khéa hodc mé khoéa cling mot lic.

Acces=s

Unlack: Al 3
Lack All
i Calibration
(%]

i Temperature

0 Tean Paul] [T ()

Figure 49 Access settings first screen

Autosave. Chon dé€ bat hodc tat ché d¢ tu dong luu. Ty dong luu tri két qua do hoat do nudc trong
thiét bi cho mdi ldn do mau trong bd nhé trong. AQUALAB 4 c6 thé luu trii t&i 8.000 ban ghi trudc khi
b6 nhé day.

Bat ky viéc do mau riéng 1é nao ciing c6 thé dugc luu thi cdng ngay sau khi hoan thanh viéc do mau

va trudc khi bat dau cho 14n do tiép theo, bat ké cai dat Ty dong luu.

NOTE: Néu két qua do dugc ty dong luu, thi khong thé ghi chu thich sau nay.

Beeps. Chon dé thay déi s6 tiéng bip thong bdo cho viéc do mau két thuc (bdn, lién tuc hodc khong

¢6 tiéng bip). Thong bdo bang 4m thanh cing c6 thé dugc tit.

Print Mode. Chon dé thay d6i thong tin dugc in ra qua c6ng ndi tiép thanh mot trong cic tiry chon sau:
¢ Off: Tét ché d9 in cOng ndi ti€p sau khi do xong mau. Ly tuéng d€ st dung voi cac hé thdng SKALA
Hub hoac AquaLink.

¢ On: Bat ché d¢ in co ban sau khi do xong mau. Béo céo thoi gian do mau (tinh bing phut), nhiét 6 mau
(tinh bang d¢ C) va két qua hoat d¢ nuéc ciia mau.

+ Detailed: Bat ché d¢ in chi tiét sau khi do xong mau bao goém ngay (dd-mm-yy), thoi gian 24 gio (HH:
MM), s6 sé-ri thiét bi, thoi gian do két qua (tinh bang phut), nhiét do mau (tinh bing Celsius) va két qua
Hoat dd nudc cia mau.

NOTE: Khi may in Brecknell dugc két néi, cai dit Md ché do in sé giii cho thoi gian ciia mdy in dugc dong bo hoa véi

AQUALAB 4. Cai dat ché d¢ in sang ché d¢ Detailed sé v6 hiéu hoa tiéu d€ ngay va gio ciia mdy in va thay vao dé sit dung thoi
gian truc tiép tu thiét bi AQUALAB 4.

Diagnostics. Chon dé€ kiém tra thong tin nhiing dau do.

Déi v6i dau do chilled-mirror dew point, Diagnostics cung cdp thong tin vé nhiét d¢ cta nip, dé,
mau thti va mirror, gid tri dién ap cta optical, va gia tri bu khi hiéu chudn dau do.

Figure 50 trinh bay cdc gia tri tiéu biéu ctia cic ddu do. Nhiét do ctia ndp, d€ va mau tht c¢6 thé dao
dong nhung khong dugc thay déi 16n hon 0.03°C.
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Pham vi qui dinh cho nhiét d¢ ctia ndp, d€ va mau thui la tit 24.5 dén 25.5 °C. Dau do optical c6
pham vi qui dinh tit 300 dén 2,900 mV. Néu cdc gid tri ndm ngoai cac thang nay, vui long tham
khao Section 4.5.

Diagnostics Diagnostics
Lid: 25.50°C a Offset: *0.0002 a, f
Basze: E5 19
Sample: 25,2370 ﬂ H
Mirtor: 26.92°C L .

&

Opkical  1.745mY [+#]

Figure 50 Chilled-mirror dew point sensor Diagnostics screen

D6i v6i ddu do Capacitance (chi c6 véi model TEV), Diagnostics cung cdp nhiing thong tin vé nhiét
d6 ctia ndp, d€ ,mau tha, do 4m tuong d6i, va gid tri bu khi hiéu chudn déu do (Figure 51). Néu bt ct
gid tri nhiét d6 nao nam ngoai pham vi qui dinh trong doan trudc, tham khao Section 4.5.

Diagnostics M=0.407°C
Lid: 25.40°C
Baze: 25.09°C
Sample: 25.12°C
RH: 2295 [20562)

Figure 51 Man hinh Diagnostics cua dau do Capacitnace

» %Moisture. Chon dé xem tit ca san phdm cé duong déng nhiét dugc tai vao thiét bi (Section 2.5).

« About. Chon dé€ xem thong tin ctia mdy bao gom s6 serial , phién ban phan mém cta thiét bi.
(Figure 52).

About

SH: AL400002634

Lid SH: ALEOOOOZ1 23
Werszion: AS4 3.0011
@201% METER Group

Figure 52 Man hinh About
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3.2.4.3. TABDULIEU (DATA)
Dt liéu c6 thé xem lai hodc xda tii tab dii liéu (Figure 53).

[T]Data | 2:37PM

Wi
balate

k

@ B
Figure 53 Data tab

* View. Chon View & phia trén tab dii liéu dé xem lai két qué do. (Figure 54).

Dung niit nh&n LEN va XUONG dé di chuyén 1én xuéng trén danh sach luu tri dit liéu. Sit dung
phim TRAI va PHAI dé chuyén trang nhanh trong danh sach dit liéu. Tham khao Section 3.3 dé
xem thong tin vé cach tai di liéu két qua vé may tinh.

Data

02,2918, F:03AM.0.0540
02/28/18,8:49AM.0.0630

1774 (4]

Figure 54 Xem lai két qua do

1%, 5
0301518 51 7AM. 00650 ﬂ
£3

Chon nét mau ddm va nhin ENTER dé xem thong tin chi tiét két qua (Figure 55).

Data - Sampleh

07457 a,,
25230 2.5 min
Admin 0% 0%/ 08
Dew Point q:56AM

73/74 g

Figure 55 Chi tiét két qua mau do

qu:-r
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Man hinh sé hién thi tén ctia mau do (néu cé chu thich) , két qué hoat d6 nudc, nhiét do do miu, thoi
gian do mau, tén ngudi do miu (néu cé cai dit) , ngay va gid do miu, ddu do st dung do mau, vas§
tht ty clia viéc do mau dugc luu trit. St dung nat LEN va XUONG dé cuén qua cac két qua do.
Delete: Tuy chon nay dé xda tit ca di liéu hién dugc luu trit trong thiét bi. Két qua do khong thé xoa

* riéng 1é tiing két qua. Néu nhiing thong tin khong c6 luu tri du phong v6i phadn mém Aqualink 4,
xudt hién man hinh dé nhic nhé (Figure 56).

NOTE: Dii liéu x6a sé khong thé phuc héi dugc.

Oelate

some readings hawven't been
backed up. Delete all data
from memoary?

(+] (%)

Figure 56 Hop thu thoai nhic nhd sao luu dii liéu

3.3 COMPUTER INTERFACE

Méy AQUALAB 4 ¢4 thé két n6i v6i méy vi tinh bing day cap USB (bao gém) hodc day cép
RS-232 gtii dii liéu vé may tinh d€ phan tich hodc luu trii. Giao dién chay trén phdn mém
Aqualink hoic chuong trinh Terminal.

NOTE: Cai dit driver USB truéc khi két ndi day cap USB v6i mdy vi tinh va cai dat phdn mém Aqualink 4 bang cach tai driver va
phin mém Aqualink 4 ti trang web: metergroup.com/aqualab4te-support.

3.3.1 AQUALINK 4 SOFTWARE

Aqualink 4 st dung v6i may AQUALAB 4. Aqualink 4 la chuong trinh dya trén Microsoft®
Windows® thiét ké d€ thu thap dii liéu, chinh stia bdo cdo, cai dit dudng dang nhiét ctia san phim vao
thiét bi. AquaLink 4 ghi lai két qua do hoat d6 nudc, nhiét do va ngay gi¢ cia mau do ciing véi cic
thong tin khéc (Figure 57). AquaLink 4 déng thoi ciing xdc dinh va chu thich to help annotate the
data the AQUALAB 4 is gathering. Phin mém AquaLink 4 ciing c6 thé tai dii liéu (bao gdbm ham
lugng m) tu thiét bi, trinh bay di liéu trong mau béo cdo, loc dit liéu, va in bdo cdo. Tham khdo
phan mém Aqualink 4 d€ c6 thém thong tin huéng dan st dung.
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Connect Via / %
Comect Dot Gpot Modes g
Date Time Device | Water Activity “c Test Time User Type &
[ED00anoro0000 —— Js0001234  0.0000 0.00 0.0 Admin Normal Dew
20003201 22:14:07 Swm0i234 0.00 143 30 Admin Normal Dew
2000-Jen 02 20:28: 14 Swmi24 0.0 2686 23 admin Normal Dew |
2000-Jan-03 18:42:21 590001234 0.0030 429 5.9 ‘Admin Normal Dew | =
2000-Jan 04 16:56:25 S04 0.00%0 572 s Admin Nomal Dew
200032005 15:10:35 Son01234  0.0050 7.15 5.7 Admin Nomal Dew
2000-Jen 06 13:24:42 S04 0.0060 55 5.5 admin Normal Dew
20003207 11:35:43 swn0i34  0.00m .01 5.4 Admin Nomal Dew
2000-Jan 08 08:52:56 S0001234 0,000 1044 53 Admin Normal Dew
S0001234  0.00%0 1287 5.2 Admin Normal Dew
S04 0.0100 14.30 st Admin Normal Dew
S04 00110 15.73 5.0 Admin Nomal Dew
: Sw024 00120 1.1 48 Admin Normal Dew
200042013 0 1:03:31 S04 00130 1559 47 Admin Nomal Dew
20009en-1323:17:38 Sw01234 0.01%0 202 45 Admin Normal Dew
2000-Jan-14 21:31:45 So0234 00150 2145 45 Admin Nomal Dew
SH001234 0,010 2258 44 Admin Normal Dew
Sw01234 00170 2431 43 admin Nomal Dew
S04 0.0180 25,74 41 Admin Normal Dew
S04 0.01%0 2717 4.0 Admin Nomal Dew
Swm01234 0,020 .60 33 Admin Normal Dew
Sw001234 0.0210 .03 38 Admin Nomal Dew -
o " ] B
status: Resdy

Figure 57 Man hinh chinh cua Aqualink 4

3.3.2 SUDUNG CHUONG TRINH TERMINAL
Cé nhiéu chuong trinh Terminal d€ lya chon. METER s6 hiiu chuong trinh terminal
(DecaTerm) cé thé tai xudng tit trang web metergroup.com/aqualab4te-support. Hai chon lua
khac la TeraTerm la chuong trinh mién phi cé thé tim trén internet, va Hyperterminal la chuong
trinh tiéu chudn ctia Microsoft Windows phién ban Windows 7.
Dé tich hop chuong trinh Terminal véi AQUALAB 4, theo cac budc sau:
1. Md& miy AQUALAB 4.
2. Kétnoiday cap USB vao méy tinh.
3. Theo huéng din ctia chuong trinh cai dat nhu sau:
¢. Chon dung c6ng COM.
d. Cai dit hodc xac nhan ding c6ng COM
e. Bits per second (Baud rate): 9,600
Data: 8 bit
Parity: none
Stop: 1 bit

Flow control: none

Tham khao cach in (Section 3.2.4.2) mé ta cach in d liéu sau mdi lan do két qua.
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3.4 THEORY

Nudc la thanh phan chinh ctia thuc phdm, dugc phdm, va my phdm va anh hudng dén két cdu cua
san phdm, hinh ddng, huong vi va thoi han st dung. Dinh lugng cdc thudc tinh nay doi hoi hai loai
phén tich nudc co ban: d¢ 4m toan phédn va hoat d6 ctia nudc (aw).

3.4.1 MOISTURE CONTENT

Do dm ham y phan tich dinh lugng dé€ xdc dinh téng lugng nudc 6 trong mau. C6 hai phuong phap
chinh d€ xac dinh d6 &m: phuong phap sdy kho va chuén do Karl Fisher. Ngoai ra, ngudi ta con c6 thé
st dung cac phuong phép khac nhu phé hong ngoai (NIR), Céng hudng tit hat nhan (NMR) dé xdc
dinh ham lugng nuéc. Xdc dinh d6 &m la yéu t6 cin thiét cho cdc qui tic vé thanh phan dinh dudng
ctia san phdm, chi rd cong thic va kiém soat qud trinh ché bién.

Tuy nhién, mét minh ham lugng nuéc khong du tin ciy dé tién dodn hoat ddng cua cac vi sinh vat va
phan ting hoa hoc xay ra trong céc san phdm hay nguyén vat liéu. Giéi han ctia phuong phap xéc dinh
ham lugng nudc la su phin b6 khong dong déu trang thai ma nudce lién két véi cac ciu ti khéc.

3.4.2 WATER ACTIVITY

Hoat tinh nudc la phuong phap xac dinh trang thai ning lugng ctia nudce trong mot hé thong. Gia tri cho
biét mtic d¢ lién két chit ché ctia nudc, v€ mit ciu tric hodc lién két hda hoc trong mot chit. Hoat do
nudéc ctia mau cang thép thi su lién két cta cac phan tu nudc trong mau cang chit ché. Khai niém hoat d6
nudc ¢6 tdm quan trong dic biét trong viéc xéc dinh chit lugng va an toan san phdm. N6 du dodn sy an
toan va 6n dinh lién quan dén su phat trién ctia vi sinh vat, t6c d6 phan ting hoa hoc va sinh héa, va cac
tinh chét vat ly cta san phdm.

Hoat d¢ nudc la thudc do trang thai niang lugng ctia nudc trong hé théng va la chi s6 n dinh san phdm
t6t hon nhiéu so véi dd 4m. (Hinh 58) cho théy su tuong quan cua vi sinh vét, lipit va cdc enzyme dén
hoat d6 ctia nuéc. Trong khi céc yéu t6 khéc, chdng han nhu lugng dinh dudng va nhiét d¢, c6 thé anh
hudng dén sy tuong quan nay, xac dinh hoat d nudc la bién phap t6t nhit dé€ biét dugc nudce anh

huéng dén cac qua trinh nay nhu thé nao.
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Figure 58 Water activity diagram adapted from Labuza (1976)

Cac nha nghién ctu do hoat dong nudc ctia mot hé théng bang cach can bang nudc ¢ pha 1ong trong mau
v6i nude & pha hoi trong khoang khong gian do mau va do d6 4m tuong déi ctia khoang khong gian nay.
Trong may AQUALAB 4, m¢t méau do trong c6c dung ndu dugc dit bén trong buéng do mau, trong
budng nay chiia quat, cdm bién do diém suong va nhiét ké hong ngoai. Quat sé lam ting t6c do can bang
va kiém sodt d6 dan 16p ranh gi6i ctia cdm bién diém suong. Cam bién diém suong do nhiét d6 diém
suong ctia khong khi trong budng do va nhiét ké hong ngoai do nhiét do mau tha. Tu cac phép do nay, do
dm tuong do6i ctia khodng tréng trong budng do dugc tinh 1a ty 1é cta dp suit hoi bdo hoa nhiét do diém
suong véi ap sudt hoi bao hoa & nhiét d6 mau. Khi hoat do nudc cia mau va do ém tuong déi ctia khong
khi & trang théi can bing, thi phép do d) 4m trong khodng tréng ctia budng do sé suy ra hoat d¢ nuéc
ctia mau. Hoat d§ nuéc 1a d6 &m tuong d6i ctia khong khi § trang thai cAn bang v6i mot mau thii rong
budng kin.

Ngoai trang thdi can bang gitia nudc pha long va pha hoi, trang thai cAn bing bén trong ctia mau rit
quan trong. Néu mot hé thong khong & trang thai cdn bang bén trong, ngudi ta c6 thé do dp sudt hoi 6n
dinh (trong khoang thdi gian do) khong phai 13 hoat d6 nudc thuc su ctia hé théng. Mot vi du vé diéu
nay c6 thé la mot mén nudéng hodc mot loai thuc phdm da thanh phan. Ban d4u ra khoi 1o, mét mén
nuéng khong & trang thai cAn bang bén trong; bé mit bén ngoai hoat d6 nude thdp hon so véi trung

tam ctia mén nuéng. Ngudi ta phai dgi mot khoang thoi gian d€ nudce di chuyén va hé thong dat dén
trang thai cAn bing bén trong Diéu quan trong la phai nhé ring theo dinh nghia nay, hoat do cua

nudce 1a mot phép do cin bing.

Hoat tinh nuéc ctia sain phdm bi anh hudng bdi cac yéu t6 lam tac dong dén sy lién két cia nudc. Nhiing

yéu t6 nay bao gdm nhiét do, thdm thiu, cht nén va hiéu ting 4p suit. Thong thudng, hoat d6 ctia nude
dugc do 6 4p sudt khi quyén, chi co cac hiéu ting thdm thiu, nhiét d¢ va chit nén la quan trong.
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3.4.2.1. ANH HUONG NHIET PO

Nhiét d6 dong moét vai tro quan trong trong viéc xac dinh hoat d¢ nudc. Quan trong nhét 1a do ludng
su khac biét gitta nhiét d¢ mau va nhiét do di€ém suong. D€ cac phép do hoat do nudc chinh xac dén
0,001, cac phép do chénh léch nhiét do can phai chinh xac dén 0,017 ° C. Nhiét ké hong ngoai
AQUALAB 4 do su chénh léch nhiét do gitta bé mat mau tht va budng do miu. Nhiét ké dugc hiéu
chudn cin than d€ gidm thiéu sai s6 nhiét do; tuy nhién, viéc dat dugc do chinh xac 0,017 ° Cla khé
khin khi chénh léch nhiét d6 qud 16n. Su anh hudng khac ctia nhiét d6 1én hoat tinh nudc khi mau
gan dat trang thai bao hoa.

Mot mau c6 hoat 6 nude gan 1,0 aw va 4m hon nhiét 46 budng do mau sé khién nudc ngung tu trong
budng do. Diéu nay gy ra 1di trong phép do va trong céc 1an do tiép theo cho dén khi ngung tu khong
con niia.

Vi duy, mét mau & 0,75 aw chi cin cao hon 4 ° C so v6i nhiét d6 buéng mau la nguyén nhén tao ra su
ngung tu trong budng do.

AQUALAB 4 canh bao ngudi dung néu nhiét d6 mau cao hon nhiét d6 budng do 4 ° C, d6i véi cdc mau
¢6 hoat d¢ nud6ce cao, ngudi van hanh cin luu y rang sy ngung tu c6 thé xay ra trong budng do néu mau
dm hon budng do.

C6 mot s6 thuan lgi trong viéc thiét bi do hoat d¢ diéu khién dugc nhiét do. mot vai ly do chinh duge

néu ra sau day:

1. Muc dich nghién ctu.
Cac nha nghién ctiu c6 thé stt dung kiém soat nhiét do d€ nghién ctiu anh hudng ctia nhiét do dén
hoat d6 nudc ctia mau, so sinh hoat dong nude cta cac mau khéc nhau khong phu thudc vao nhiét
do, va tién hanh nghién ctiu vé thoi han st dung hodc cac nghién ctiu khac vé hoat tinh ctia nuée
khi kiém soat nhiét d¢ 1a rit quan trong. C6 nhiéu nghién cu vé thoi han st dung, déng géi va déng
nhiét trong d6 kiém soat nhiét do sé rit c6 loi.

2. Tuan thu quy dinh cta chinh pht hodc quy dinh n6i bo d6i véi tiing san phdm cu thé.
Mic dit hoat d¢ nuéc ctia hiu hét cic san phdm thay d6i dudi + 0,002aw cho méi d6 C, mdt s6 quy
dinh yéu ciu do & nhiét d¢ cu thé. Thong s6 ki thuat phd bién nhat 1a 25 ° C, mac du 20 ° C ddi khi
dugc chi dinh.

3. Gidm thiéu bién dong nhiét d6 moi trudng xung quanh.
Néu nhiét do ctia moéi trudng va may AQUALAB 4 giao dong nhiéu hon +5 °C méi ngay, Két qua
hoat d¢ nué6c c6 thé khac nhau +0.01 @, . Diéu khién nhiét do dé€ tranh dugc két qua do khac nhau
nguyén nhan boi sy thay ddi diéu kién méi trudng.

Mady AQUALAB 4TE c6 ldp ddt bo lam lanh ion dé cho phép thiét bi duy tri & nhiét d¢ cai dit trong

buédng do mau. Ngudi sii dung c6 thé cai dit nhiét dp do mau trong tab Configuration.

3.4.2.2. HIEU UNG THAM THAU

Hiéu ting thdm thdu dugc biét dén nhiéu ti sinh hoc va hoéa ly. Nuéc dugc pha loang khi thém
chét tan. Néu nuéc pha loang nay dugc tach khoi nudce tinh khiét bing mang bén thdm, nuéc c6
xu hudng di chuyén tit phia nudc tinh khiét qua mang ban thim sang phia c6 chit tan thém vao.
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Néu dat ap sudt viia da vao hén hgp chit tan - nude d€ dong chay dung lai thi 4p sudt nay la thude do
thé ning thdm thdu ctia dung dich. Thém 1 mol chit tan ly tudng vao 1 kg nudc tao ra ap sudt thim
thiu 1a 22,4 atm. Diéu nay lam giam hoat d6 nudc ctia dung dich tit 1,0 dén 0,98 aw.

Dai v6i mot lugng chat tan nhét dinh, viéc taing d6 4m ctia hé thong lam loang chit tan, gidm ap
sudt thdm thdu va ting hoat d6 ctia nudc. Do céc t€ bao vi sinh vt c6 néng do chét tan cao dugc
bao quanh bdi cdc mang ban thim, nén hiéu tng thdm thiu d6i véi nang lugng tu do ctia nude rat
quan trong dé€ xdc dinh méi quan hé gitia hoat d6 nudc va hoat dong ctia céc vi sinh vét.

3.4.2.3. ANH HUONG CHAT NEN

Chit nén cta miu tht cing giy anh huéng lén hoat d6 nudc (aw) bang mdi lién két vat 1y cta nudce
trong cu tric ctia no thong qua chat két dinh va lyc két dinh ma né git nudc trong cic 16 x6p va cic
mach mao qudn, va dén bé mat hat . Néu thém cellulose hodc protein vao nudc, trang thdi nang lugng
clia nudc sé giam. Cong viéc nay can phai chiét nudc tii chit nén nay. Sy gidm trang thai ning lugng
ctia nudc khong phai 1a hién tugng thim thiu. Bsi vi ndng do cellulose hodc protein qué nho d€ sinh
ra su pha loang ctia nudc. Sy gidm nang lugng nay 1a két qua cua lién két vat Iy truc tiép ctia nudce chit
nén cellulose hodc protein bang lién két hydrogen va luc van Der Waals. Khi hoat tinh nudc cao hon,
luc mao quan va stic cang bé mit cing déng moét vai tro ddng ké.

3.4.3 CHILLED-MIRROR DEW POINT LIMITATIONS

Han ché cia AQUALAB 4TE 1a kha ning do chinh xdc cdc mau c¢é ndng do cao (thudng> 1%) ctia mot
6 hop chét dé bay hoi nhu etanol hodc propylene glycol, chit ¢ thé ngung tu trén bé mit clia guong
lanh. Mtc d¢ anh huéng dugc xéc dinh béi muc do dé bay hoi ctia hgp chit d6, n6 phu thudc vao ca
ndng do va chit nén. Do d6, ngay ca khi mot mau chia cac hgp chét c6 thé bay hoi, van cé thé thuc
hién céc phép do chinh xdc bang cach stt dung cam bién diém suong guong lanh.

Miy AQUALAB TDL cung cdp giai phdp cho nhiing san phdm cé chia chat dé bay hoi. My TDL st
dung tia Tunable diode laser chiéu 4nh sang ctia budc séng c6 kiém soat, dic trung cho hoi nudc, tai
d4u do nhan énh sdng tii Diode laser. Ap suét hoi trong khodng khong ctia buéng do & trang théi
can bing dugc xdc dinh béi su gidm cudng do tin hiéu tit Diode laser gay ra béi sy hién dién cta hoi
nudce trong budng do. DE biét thém thong tin, lién hé v6i bo phin Hb trg khach hang.

3.4.4 WATER POTENTIAL

Hoat dong ctia nudc lién quan chit ché dén mot dic tinh nhiét dong hoc dugce goi 1a héa thé nudc

hodc thé héa hoc (p) ctia nudc, d6 1a sy thay d6i ning lugng tu do Gibbs (AG ) khi ham lugng nuée
thay d6i. Trang thai can bang xdy ra trong mot hé théng khi ma p giéng nhau 6 moi noi trong hé
thong. Can bang gitia cic pha 1ong va pha hoi nghia 13 p giéng nhau trong ca 2 pha.

Day 1a yéu t6 cho phép chung ta do hda thé ctia nude & pha hoi va st dung yéu t6 nay d€ xac dinh héa
thé clia nudce trong pha 10ng. Gradient trong thé héa hoc () cta nude 1a luc dé di chuyén do Am .
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Trong hé théng déng nhiét, nudc c6 xu hudng di chuyén tit viing c6 thé nudc cao (aw cao) sang vung cd
thé nudc thip (aw thdp). Ham lugng nudc khong phai la luc d€ nude dich chuyén. Vi vdy, n6 khong thé
sti dung d€ du doan hudng dich chuyén ctia nude, ngoai trit trong mau dong nhét.

3.4.5 SORPTION ISOTHERMS

Su thay d6i ham lugng nudc sé anh hudng 1én tinh thdm th&u va lién két nén trong san phdm. Nhu
vay, c6 mdi lién hé ton tai gitia hoat tinh nudc va ham lugng nudc trong san phdm. M&i lién hé nay
dugc goi 1a dudng hip thu déng nhiét va dic trung riéng cho méi san phdm. Bén canh viéc 1a duy
nhét cho mdi san phadm, duong ding nhiét thay déi tuy thudc vao viéc né xay dung dugc bing céch
lam kho hodc lam &m mau. Thong thudng, d€ an toan ngudi ta xiy dung thong s6 d¢ 4m & bién do
16n d€loai trui nhiing diéu khong chic chan nay.

Trong khi dudng hdp thu ding nhiét thudng stt dung dé€ suy ra hoat do nudc tii ham lugng nudc, ngudi ta
6 thé dé dang di theo huéng khdc va suy ra d¢ 4m ti hoat d6 ctia nuéc. Diéu nay dic biét hip dan vi hoat
d¢ ctia nudc c6 thé dugc do nhanh hon nhiéu so v6i dd 4m. Phuong phap nay cho d¢ chinh xdc dac biét
t6t & trung tam ctia duong déng nhiét. DE suy ra d6 4m tii hoat dong clia nidc, can c6 mot dudng dang
nhiét cho tiing sdn pham cu thé. METER c6 thé x4y dung dudng ding nhiét cho tiing loai san phdm véi
mot khoan phi. Vui long tham khdo metergroup.com/food/services/water-activity-and-
isotherm-testing dé cé thém thong tin, hodc lién hé nha cung cdp METER.

Vi du: Néu chung ta st dung Aqualab d€ quan sat ham lugng nuéc trong khoai tay sdy kho, chung ta phai
do nhiéu 14n hoat tinh nuéc va ham lugng nudc cua khoai tay da sy kho theo su thay d6i nhiét do su
dung trong qué trinh sy kho tiéu chuin . Nhiing dii li¢u nay sé xdy dung Dudng ddng nhiét ciia sdn
phdm va ham lugng nudc sé dugc suy ra tli qud trinh do hoat d6 nudc ctia mau thti dya vao dudng ding
nhiét do. Véi chiic ning DUO ngudi st dung c6 thé xdc dinh d6ng thoi hoat dd nude va d dm ctia mau
thtt trong mét 1an do.
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4. SERVICE

Phan nay gébm c6 phan hiéu chudn, kiém tra thong tin, vé sinh va huéng dan bao tri thiét bi , cac
budc xtt Iy su ¢6, va thong tin hé trg khach hang.

4.1 VERIFICATION AND CALIBRATION

Hiéu chudn thiét bi véi dung dich chudn da biét rdt quan trong dé kiém tra mdy
AQUALAB 4 nhdm muc dich do mau dat dugc két qua t6i vu va chinh xdc. METER dé nghi kiém
tra thiét bi moi ca hodc moi ngay mot lan truée khi do mau.

METER ciing dé nghi méi nam hiéu chudn toan thang do dé duy tri hiéu sudt t6i uu.

4.1.1 WATER ACTIVITY VERIFICATION

Médy AQUALAB 4 stt dung ky thuat do diém suong d€ xac dinh hoat dd nu6c. Boivi déay 1a phép do co
ban ctia d6 m tuong d6i, khong can phai hiéu chudn; Tuy nhién, METER khuyén nghi phai thdm tra
dinh ky thiét bi. Cac bo phan st dung trong may dé€ do hoat d6 nudc c6 thé bi nhiém ban, diéu nay cé thé
anh hudéng dén hiéu sudt cia may AQUALAB 4. Do do, su kiém tra thudng xuyén dé bio dam may
AQUALAB 4 sé do mau dugc chinh xdc. Thém vao do, do bu 1éch tuyén tinh cé thé dugc stt dung dé khic
phuc bat ky do léch nao cta thiét bi.

4.1.1.1. DUNG DICH CHUAN

Dung dich chuén dugc pha ché dic biét, d6 1a nhiing dung dich mu6i khong bao hoa ¢é phan tit lugng va
gid tri hoat d0 nuéc riéng biét do6 la nhiing dung dich c6 thé cho nhiing gid tri do mot cach chinh xéc.
Dung dich chudn kém theo méy trong 1in giao hang thi luén cé sén va dé dang dat hang tit hang METER.
St dung dung dich chudn d€ kiém tra d6 chinh xdc sé lam giam rat nhiéu sy chuén bi sai. Dung dich
chudn ¢6 7 loai véi céc gia tri hoat d¢ nudc sau: 1.000; 0.984; 0.920; 0.760; 0.500; 0.250 va 0.150 aw

(Table 3)

Dung dich chuén dugc san xuét véi ché do dam bao chat lugng nghiém ngat Vuilong lién hé NCC

Table 3 Verification standards

Verification Standard at 25 °C Dew Pointa,, Capcitive a,,
17.18 mol/kg LiCl 0.150 £0.005 0.150 +0.015

13.41 mol/kg LiCl 0.250 +£0.003 0.250 £0.015

8.57 mol/kg LiCl 0.500 +0.003 0.500 +0.015

6.00 mol/kg NaCl 0.760 +0.003 0.760 +0.015

2.33 mol/kg NaCl 0.920+0.003 0.920+0.015

0.50 mol/kg KClL 0.984 £0.003 0.984 +0.015

Steam Distilled Water 1.000 £0.003 1.000 £0.015

NOTE: MSDS ctia cic loai dung dich chu#n sén cé tai sds.metergroup.com.
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Dé stt dung dung dich chudn, md ndp vin va d6 dung dich vao c6c dung mau. thong tin vé gid tri
dung dich chuén va néng d6 Mol c6 thé dugc tim théy trén nhan in bén ngoai ctia lo nhya.. Néu vily
do nao d6, dung dich chudn METER khong c6 sdn, lién hé nha cung cip d€ huéng dan cach lam dung
dich mudi chuan.

Trong mdy 4TEV, cam bién dién dung c6 thé biéu hién do tré. Khi do dung dich chuén hodc mau cé
hoat d6 nudc cao, diéu nay c6 thé anh husng dén cac lan do mau ti€p theo. Sau khi do mau c6 hoat do
nudce cao, d€ 1 gi cho cam bién kho. Ngoai ra, chat hut &m hodc than hoat tinh c6 thé dugc st dung
dé ddy nhanh qua trinh sdy kho cam bién.

NOTE: Dé tranh viéc do hoat 4 nudc khong chinh xdc, dung dich chudn nén sit dung mot lan ngay sau khi mé. Khong luu
trii cic dung dich chuén trong cdc do mau d€ st dung nhiéu lan.

4.1.1.2. VERIFICATION OF CALIBRATION

Thém tra hiéu chuén phai thuc hién thudng xuyén dé bao ddm may AQUALAB 4 van hanh dat theo
dac tinh ky thuat. METER dé nghi hiéu chuén may mdi ca mét lan hodc trude khi van hanh may.
Quy trinh thdm tra mdy lién quan dén viéc do mot mau hoat dong nudc da biét. Meter d€ nghi stt dung
dung dich chuén c6 gid triew gan v6i mau thit cdn do. Néu van hanh may & ché 46 do mau dé bay hoi
bang cam bién dién dung hodc do pham vi rdng cta cac gid tri hoat d6 nudc, METER khuyén nghi nén
gi6i han trong pham vi mau. Cam bién dién dung c6 thé hién thi d¢ léch nhiéu hon ddng ké khi so
sanh v6i ddu do Dewpoint va cé thé biléch do tuyén tinh. Khong thuc hién hiéu chuén thiét bi véi
dung dich nudc cit.

Kiém tra hoat d6 nuGc bang dung dich chuén d€ kiém tra kha nang thiét bi c6 nhiém bén hodc léch

do tuyén tinh do mot vai nguyén nhan nao dé.

Cac budc sau diy dé xac minh d¢ léch tuyén tinh ctia may AQUALAB 4 (Figure 59).

1. Néu gid tri hoat d0 nudc ctia mau tht ¢6 pham vi réng, chon 2 dung dich chudn ¢6 gia tri do 16n hon
va mét nho hon pham vi mau do do. Néu gid tri hoat d6 nudc c6 pham vi hep hay chon moét dung
dich chuén phu hgp nhét v6i pham vi mau do.

Thi dy, néu mau tht ¢ gid tri aw nam trong khodng 0.621 va 0.713, st dung dung dich chuén 8.57
mol/kg LiC1(0.50 @,,) cho lan kiém tra d4u tién va dung dich chun 6.00 mol/kg, NaCl (0.76 @, )
cho 1an kiém tra tht 2.

NOTE: My AQUALAB 4 cin lam 4m khoéng 15 phut d€ dugc két qua chinh xdic.

2. D6 hét dung dich chudn vao cdc dung mau.

3. Ditvao budng do mau mdy AQUALAB 4 . Chic chin ring nhiét d6 dung dich chuén gén bang
nhiét d6 ctia budng do miu. Xem Section 2.2.2 cho huéng dan chi tiét.
NOTE: Bao dam vanh va bén ngoai ctia cdc do mau phai sach sé.

4.  Cin than déng ndp budng do va gat can sang vi tri READ.

5. DPo2lan.

Két qua do hoat d6 nuéc phai trong vong sai s6 +0.003 a,, d6i voi ddu do Dew point hoic
+0.015 déi véi dau do Capacitance khi kiém tra v6i dung dich chuén. Dung dich chuén phai
do ¢ 25 °C. néu yéu cdu do & nhiét d6 khac, tham khao Table 4.
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Table 4 Hiéu chinh theo nhiét d) ctia dung dich chuin

Temperature 0.50 mol/kg 2.33 mol/kg 6.00 mol/kg 8.57 mol/kg 13.41 mol/kg 17.18 mol/kg

(°C) Water KCL NaCl NaCl Lict Lict Licl
15 1.000  0.984 0.923 0.761 0.492 0.238 0.140
20 1.000  0.984 0.922 0.760 0.496 0.245 0.145
25 1.000  0.984 0.920 0.760 0.500 0.250 0.150
30 1.000  0.984 0.920 0.760 0.504 0.255 0.155
35 1.000  0.984 0.920 0.760 0.508 0.261 0.160
40 1.000  0.984 0.921 0.760 0.512 0.266 0.165
50 1.000  0.984 0.894 0.740 0.517 0.275 0.172

NOTE May AQUALAB 4 do dung dich chudn vé6i d chinh xac £0.003 a,, véi ddu do dew point va and £0.015 a,, véi
capacitance.

6. Két qua do dung dich chudn lan d4u c6 thé dua dén 1 trong 3 trudng hop sau:

8- Néu méy AQUALAB 4 doc dung dich chuén déu tién trong vong +0.003 a,, véi ddu do Dew

point va +0.015 véi ddu do Capacitance. Doc 2 14n véi dung dich chudn thi 2 phai trong
vong +0.003 aw v6i ddu do Dew point va £0.015 véi ddu do Capacitance.

b. Néu xdc dinh dung dich chudn khong dung, mdy c6 thé bi bdn dau do. Vé sinh va lam sach budng
do miu (Section 4.2) va bit dau lai ti budc 2.

c. Néu gid tri do hoat d¢ nudc ctia dung dich chudn thi nhit nam ngoai sai s6 cho phép +0.003 a
v6i ddu do Dew point va £0.015 véi dau do Capacitance, Can phai hiéu chuén thiét bi. biéu
chinh gia tri cho phu hop véi gid tri dung dich chudn.(Section 4.1.2).

Po dung dich chuin dau tién

l X lap lai qui trinh T

Vé sinh buéng v vé sinh buéng
do méu do méu

l«

Do lai dd chudn v Do dd chuén

ddu tién thi 2
5 I
Hiéu chuén Po miu v
thiét bi

Figure 59: Biéu d6 kiém tra may. dduv/ 12 bi€u thi may dat tiéu chudn ky thuat; déu chii thap X 1a bi€u thi
may khong dat tiéu chuén ky thuét

45



SERVICE

4.1.2 LINEAR OFFSET

Sau khi kiém tra va vé sinh may, thiét bi cin phai dugc hiéu chuén.

1.

Nhén nut Menu dé chuyén dén tab Configuration.
boi véi may AQUALAB 4TEV, phai chon ddu do d€ hiéu chudn. Chéc chin da chon dung déu do
trudc khi bat dau hiéu chuén.

Chon Calibration.
Chon Water Activity.
Chon Start (Figure 60).

Calibration
Senzaor: Dew Foint

Defaults

) (%]

Figure 60 Start dew point calibration
DE trd lai tab trude dé, chon CANCEL.

Thong béo sé xudt hién dé dua mau thit vao va diy kin buéng do mau (Figure 61).
NOTE: V6i ciing dung dich chuén c6 thé st dyung dé€ kiém tra va hiéu chuin méy. khong mé nip budng do trong lic

hiéu chuin.

Calibration

Insert a fresh standard
and seal the chamber.

(+] (%]

Figure 61 hop thu thoai huéng dan hiéu chuin
D3 hét dung dich chuén trong 6ng vao cdc dung mau.

METER khuyén céo sti dung dung dich chun 6.00 NaCl (0.76 a,). Khong dugc hiéu chuin
may bing nuéc cit.

Bdo dam bén ngoai va thanh c6c dung mau sach sé.
bit cdc dung mau vao budng do.

Cén than déng ndp va gat can do sang vi tri READ.
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10. Chon OK dé bat dau do.

NOTE: P& ngung qui trinh hiéu chuén, chuyén cin gat vé vi tri OPEN hodc chon CANCEL dé tré vé man hinh trude.

Sau khi may AQUALAB 4 do xong dung dich chudn, may sé xudt hién man hinh:
Change the offset (Figure 62).

Change the offset

E:.IIIIII:}:HI:
03238 a,

= )

Figure 62 Change the offset screen
11. St dung ntt LEN VA XUONG dé diéu chinh gid tri do hoat d6 nudc dén gia tri riéng clia
dung dich chuén dang st dung .
12. Chon SAVE d€ luu gia tri méi
DE tit choi va trd vé man hinh chinh, chon CANCEL dé khong thay d6i.
13. Khoi dong lai cach hiéu chudn Section 4.1.1.
Néu gia tri hoat d6 nudc ctia dung dich chuén van khong dung sau khi vé sinh buong do
va hiéu chudn mdy, lién hé bo phan hé trg khach hang dé c6 thém hudng dan.

4.1.3 MULTIPOINT CALIBRATION (TEV ONLY)

biu do Capacitance st dung dé do hoat dd nudc cho nhiing san phdm c6 chiia chét dé bay hoi (chi
¢6 v6i model AQUALAB 4TEV) 1a mét phuong phap thit cdp dé do hoat do nudc va co thé yéu cdu
thay d6i do ddc so v6i hiéu chudn d€ bu do léch tuyén tinh. Day 1a trudng hop khi bu do 1éch & ché
d06 dién dung khac nhau tai hoat d6 nudc cao so v6i hoat do nuéc thap hon.

Céc dung dich chudn ( dung dich mudi khong bao hoa) can dé hiéu chudn nhiéu diém 1a 0.25,
0.50,0.76,and 0.92 a,.

1. Nhin nat Menu d€ chuyén dén tab Configuration.
béi vei may AQUALAB 4TEV, chac chin ring da chon ddu do Capacitance trudc khi bat dau hiéu
chuan nhiéu diém.

2. ChonCalibration ti tab Configuration (Figure 63).
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10.

SERVICE

Calibration

Sensor: Capacitance
Type: Multipoint
Start

Defaults

CIRES

Figure 63 Man hinh hiéu chuin dau do Capacitance

Nhén nat 1én hodc xuéng d€ ddnh ddu ddm phan mudn chon va nhdn ENTER dé chuyén sang nhiéu
diém (Multipoint).

Chon Start.

Man hinh sé nhic ngudi stt dung dua dung dich chuén vao va déng budng do mau

(Figure 64).

Calibration

Insert a fresh standard
and zeal the chamber.

(0.2500)
(+] (%]

Figure 64 Prompt to insert fresh standard
Rét 6ng dung dich chudn vao c6c do mau 0.25a .
Bdo dam trén vanh va bén ngoai c6c do mau sach sé.
bit cdc do miu vao budng do.
Cén than déng ndp va chuyén can do mau sang vi tri READ.
Chon OK dé bit dau do.
Sau khi mdy AQUALAB 4 do xong dung dich chuén d4u tién, man hinh mdéi sé xuét hién
yéu cau dit dung dich chuin 0.50 a , vao budng do.
Lap lai budc 5 dén budc 9 vé6i dung dich chudn 0.50, 0.76,and 0.92 a,.
NOTE: P& ngung chuong trinh multipoint calibration , chon CANCEL dé€ tré vé man hinh trudc do.

Sau khi do xong 4 dung dich chudn, man hinh Verification Complete sé xuit hién va hién
thi két qué do cta tling loai dung dich chuin (Figure 65).
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Yerification Complete Werification Complete
Standard FRead Error g Standard  Read Er'r'-:-r'ﬂ

0250 0254 0.004 0320 035325 0.008
0500 0432 -0.005
0760 0757 -I:I I:II:IS

®) D@
Figure 65 Verification Complete screen with results
11. Chon OK dé tiép tuc hodc CANCEL dé€ huiy bo toan bo qua trinh.

NOTE: Chon biéu tugng am thanh ( hinh céi loa ) d€ tit mé tiéng beep.
12. Déthay d6i gid tri hiéu chuén méi, chon OK.
Chon CANCEL dé htiy b ma khong diéu chinh gia tri hiéu chudn (Figure 66).

Werification Complete

Would you like to optimize™

(+] (%]

Figure 66 Prompt to adjust calibration

13. Dé&luu gid tri hiéu chudn mdi, chon SAVE.
Dé huy b hiéu chuén nhiéu diém ma khong luu gid tri hiéu chuin méi, chon CANCEL
(Figure 67).

Calibration Complete

Standard Read Error §
0.3:20 04313 -0.001

Save’

Figure 67 Man hinh Calibration Complete

Mot 14n niia gid tri hiéu chuén méi dugc Ivu lai va xudt hién man hinh dé x4c nhan (Figure 68).
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Calibration Complete

Mew multipoint calibration
sawed.

Figure 68 Man hinh xdc nhén luu lai gia tri hiéu chuin

14. Chon OK dé tiép tuc.

15. Néu mudn hay hiéu chudn tai bit ky thdi diém nao, man hinh xdc nhan Huy hiéu chuén sé
xudt hién. Chon OK dé tiép tuc (Figure 69).

Calibration

Calibration Canceled

Figure 69 Calibration canceled confirmation
16. Md& ndp do d€ budng do mau tiép xuc khong khi bén ngoai it nhét 1 h.

17. Do dung dich chuin 0,25 hodc 0,5 aw dé€ kiém tra trong tab Measurement (v6i dadu do CAP).
18. Xac nhdn AQUALAB 4 do dung dich chuén trong pham vi + 0,015 aw & nhiét d¢ tuong tng.

19. Do dung dich chuén 0,76 aw d€ kiém tra theo quy trinh chi tiét trong Section 4.1.1.

Néu ci hai dung dich chuén do trong pham vi sai s§ 1a trong +0.015 a,,, thiét bi da sdn sang dé do

W

mau.

Néu két qua do dung dich chuén van khong dung, lién hé Customer Support.

4.1.4 RESTORE FACTORY DEFAULTS

Dé khoi phuc lai cai dat hiéu chudn ctia nha san xudt, hay lam nhu sau:

1. St dung Menu dé€ chuyén dén tab Configuration .

NOTE: Ddi v6i TEV, bao dam chinh xac ddu do dugc chon.
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2. Chon Calibration.

3. Chon WaterActivity.

4.  Chon Mic dinh dé khoi phuc lai Mic dinh ctia nha san xuét (Figure 70).
Calibration

sensor: Dew Point
Start
Oefaults

) (%)

Figure 70 Man hinh Calibration véi su lua chon Defaults
Hop thu thoai x4c nhéan sé xudt hién (Figure 71).

Oefault=s

Eeset to defaults™

(+] (%]

Figure 71 hop thu thoai xdc nhan dé€ cai dit lai mac dinh
5. Chon OK.
Chon CANCEL dé tré vé menu Calibration.
Thiét bi sé xdc nhan hiéu chuin nha may da dugc khoi phuc (Figure 72).

Calibration

Factory calibration
Festored.

Figure 72 Confirmation that factory calibration was reset

6. Chon OK.
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4.2 VE SINH
Giti cho méy AQUALAB 4 sach la quan trong d€ duy tri do chinh xdc cta thiét bi. Bui va nhiing manh
vun cta mau cé thé 1am nhiém bdn budéng do mau, vi vdy viéc vé sinh thudng xuyén 1a rit can thiét.

DéEvé sinh mdy AQUALAB 4, cin than theo cic budc huéng dan va tham khao tén goi cac phu kién
trong buéng do miu Figure 73. Video huéng dan vé sinh ciing cé sin tai metergroup.com/
meter_knowledgebase/aqualab-4te-certification.

Lever ——» Q

Latch \.J
Thermopile A g
Capacitance sensor ‘-((k

filter (TEV only) \‘\\‘ Top block
Mirror
\l\ *-

O-ring

Photoelectric (optical)
sensor

Sample block

Figure 73 AQUALAB 4 sample chamber diagram

Muc dich ctia quy trinh lam sach 13 loai b6 ddu m&, bui bdn va cdc chat hoa tan khdc c¢6 thé hdp thu hodc
thodt hoi nudc trong qua trinh kiém tra bang dung dich chuén, hiéu chudn hoéc thit nghiém mau. Guong
phai hoan toan sach sé cho su hinh thanh suong that déu va min mang . Néu c6 bat ky chét gay 6 nhiém
a0 (vi du: ddu van tay) trén guong, suong hinh thanh khong déu va c6 thé anh hudng dén do chinh xac
ctia viéc do mau.

Thiét bi cdn dugc lam sach néu kiém tra truc quan cho thdy budng bi bin hodc khi kiém tra thiét bi
bang dung dich chudn khong dat.
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4.2.1 CLEANING KIT

Mday AQUALAB 4 bao gom mot hop dung cu vé sinh du dé€ vé sinh may trong 1 nam. Hop dung cu
vé sinh bao gom sau day:

» Spatula ( cay nhya c6 ddu mong)

« Deionized water ( Nudc khti ion dé€ vé sinh )

« Cleaning Solution (dung dich vé sinh)

* Gifly lya KIMWIPES®

* Than hoat tinh d€loai bé nhiing thanh phan bay hoi tii buéng do trong lic do mau.

NOTE: Riia tay véi xa phong va mang ging tay trudc khi bit dau vé sinh may. D€ tranh lam nhiém chit dau ti tay cho nhiing
dung cu vé sinh, budng do miu va nhiing dau do.

4.2.2 AQUALAB 4TEV SPECIAL CONSIDERATIONS

Khi vé sinh may AQUALAB 4TEV, miéng loc ctia ddu do capacitance khong dugc vé sinh bang dung

dich vé sinh (Figure 73). Lién tuc tiép xtic vdi nhiing chét vé sinh hodc miéng loc bi nhiém ban c6 thé la

nguyén nhan gy ra két qua khong chinh xdc. Néu miéng loc xuét hién nhiing vét ban, né cin phai thay

moi.

Dé thay dau loc ddu do Capacitance, theo cic budc sau:

1. St dung nhip hodc ddu mii dao nho d€ nang mép ctia miéng loc 1én , cdn than khong duge dung
cam bién phia bén dudi.

2. Loai bd miéng loc bi nhiém bén.

3. Vdiban tay deo gang sach nhe nhang 4n miéng loc md&i vao vi tri.

4.2.3 QUY TRINH VE SINH

Quy trinh vé sinh mdy AQUALAB 4 cén phai rtia, x4, va lam kho tiing khu vuc.

NOTE: Isopropyl alcohol c¢é thé thay thé cho dung dich vé sinh (Cleaning Solution).

1. Té&tngudn dién may AQUALAB 4.

2. MG ndp day budng do d€16 ra budng do mau va cic cam bién.

3. Vésinh budng do mau. Buéng do mau bao gdom tét ca bé mat bén trong O-ring mau do khi ma nap
dong.
NOTE: Cin than d€ khong lam hu canh quat bén trong khi vé sinh budng do.
a. Loai bo bét ky nhitng manh vun ndo c6 thé gom dugc bén trong hodc xung quanh buéng do mau
b. Quén miéng gidy lua méi chung quanh dau dep ctia cdy nhya va lam uét v6i dung dich vé sinh.

NOTE: Khong nhiing gidy lua vao dung dich vé sinh sé 1am nhiém ban dung dich nay .

c. Lam sach khoang trén, O-ring, va tit ca bé mat bén trong O-ring dd. Thay thé gidy lua néu

né qua ban trong qua trinh vé sinh.

d. Lam sach khoang duéi véi gidy lua KIMWIPES méi. Lau sach toan bo bé mat khoang dudi.
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Lap lai tii budc b dén bude d bang gidy lua méi dugc thAm w6t véi nude khi ion.
Lap lai ti budce b dén d véi gidy lua KIMWIPES kho d€ loai bo hét bt ky do 4m con lai trong

qud trinh vé sinh.
NOTE: Khong dugc tai st dung gidy lya.

4, Vésinh Mirror.

a.

e.

Quén miéng gidy lua mdéi chung quanh dau dep ctia ciy nhya va lam uét véi dung dich vé
sinh.

. Nhe nhang vuét gidy lua 4m qua Mirror (guong)1 lan. Thudng thi mot 1an vudt qua ciing da

déloai bo chit bdn bdm trén Mirror.

Lap lai cac budc a va b bang gidy lua méi dugce thim udt v6i nude khi ion.

. Lap lai cic budc a va b bang gidy lua KIMWIPES méi va kho déloai bo do &m con lai

trong qud trinh vé sinh.

Nhin dé kiém tra Mirror sach chua. lam sach l14n niia néu can thiét.

5. Vésinh Thermopile va Optical sensor.

a.

Quén miéng gify lua méi chung quanh dau dep ctia ciy nhya va lam w6t v6i dung dich vé
sinh.

. Vudt gidy lua ém qua Thermopile va optical sensor. Thuong mot lan vust qua ciing da

déloai bd chat ban .

Lap lai cac budc a va b bang gidly lua méi dugc thdm udt v6i nude kh ion.

. Lép lai cdc budc a va b bing gidy lua KIMWIPES méi va kho dé€loai bd dd 4m con lai trong

qud trinh vé sinh.

. Nhin dé kiém tra Thermopile and Optical sensor sach chua. V¢ sinh 14n niia néu cén.

6. Nhin d€ kiém tra nhiing vét bin trong budng do va cic cam bién, bao gom ca do &m. Néu con ban
ldp lai qui trinh vé sinh 14n nta.

7. Déyén trong 5 phut d€ bao dam budng do mau da kho.

8. Sau khi vé sinh méy AQUALAB 4, phai kiém tra va hiéu chudn lai thiét bi vi 46 tuyén tinh c6 thé
bi léch trong qua trinh vé sinh thiét bi.

a.

C.

Do mau véi than hoat tinh trong c6c dung mau c6 kém theo trong bo dung cu vé sinh. biéu
nay sé lam sach khong khi bén trong budéng do ma gitp nd trd lai moi trudng 6n dinh trong
budng do mau.

. Kiém tra thiét bi 14n niia v6i nhiing dung dich chuén nhu da trinh bay trong phan

Section 4.1.2.

Hiéu chuan lai néu can thiét.

Néu thiét bi vin do miu khong dung két qua, lién hé nha cung cép.
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4.3 MAINTENANCE PACKAGES

METER offers maintenance and calibration packages to ensure AQUALAB is functioning to its
highest standard (Table 5).

Table 5 Maintenace package options

Package Preventative Maintenance Basic Calibration Service
As-found inspection Available Available
Replace old/damaged parts Included Separate charge per part
Instrument cleaning Included Included
Factory calibration Included Included
Extended 1-year warranty Included Not included
Loaner instrument Available Available

Replacement parts can also be ordered from METER. Contact Customer Support.

4.4 REPAIR

METER stia chita cac 16i cia nha san xudt trong thoi han bdo hanh 1 ndm mién phi. Chi phi stta chiia
ngoai thoi gian bdo hanh dua vao gid ctia phu kién thay thé, nhin c6ng va phi van chuyén. Phu phi c6
thé tra thém cho viéc lam thém gi¢. Lién hé Customer Support d€ uéc tinh phi siia chiia.

METER c¢6 thiét ¢6 san cho mugn véi mot khoan phi trong khi AQUALAB dang dugc bdo dudng.
Tat ca cac thiét bi AQUALAB gtii tré lai METER d€ bao tri phai dugc kém theo gidy Tra lai Hang
héa (RMA). Trudc khi gtii thiét bi, lién hé véi bo phan Ho trg khach hang d€ 14y gidy RMA.

1. Dit AQUALAB trong moét tdi nhua dé tranh lam bién dang phdn bén ngoai cia mdy tit bao bi.
2. Khong gtii kém theo day cdp nguon, cap ndi mdy tinh, hoac nhiing phy kién khac.

3. Gui may AQUALAB nén dé trong thing dung may ctia nha cung cdp khi giao may.
Néu khong c6 bao bi ban dau ctia nha cung cp, hay stii dung hop co it nhit 4 mat vat liéu dong goi
(vi du: hat x8p hodc boc bong bong) gitia thiét bi va méi thanh ctia hop, dam bao thiét bi duge nam
gilia trong vat liéu dong goi.

4. Trén biu mau RMA, vui long xdc minh thong tin gtii hang, tén lién hé va mo ta sy c6. Néu bat
ct diéu gi la khong chinh xdc, vui long lién hé Customer Support.

5. Dan hop theo ca hai huéng d€ dugc chac chan hon.

6. Ghikeém s6 RMA trong dong cht y trén nhan van chuyén.

Gidy chiing nhén hiéu chuén sé dugc cip sau khi hoan thanh cong viéc.
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4.5 XU LY SU CO

Table 6 : Liét ké cac vin dé thudng gip va cac giai phap, néu 16i khong c6 trén danh sich hodc

nhiing gidi phap khong giai quyét dugc van dé, vui long lién hé nha cung cép.

Table 6 Troubleshooting the AQUALAB 4
Vién dé Giai phap kha thi
Bao ddm day nguén dugc gin chac chidn vao mit sau ctia thiét bi va cdm vao
& cam dién. Dién 4p ting cao co thé la nguyén nhan lam né cdu chi.
Dé thay cau chi theo cic budc sau:
* Rut déy dién nguén khoi may.
* Hop ciu chi ndm bén phai ¢4 cim dién ctia hop cong tac.
Kéo gia do cdu chi tli ngén chia ciu chi ra ngoai.
AQUALAB khong mé may dugc ~ ° L4y cu chi bi nd ra ngoai va thay thé bing cau chi 1.25-A, 250-V.

CAUTION: Khong dung loai ciu chi khéc d€ tranh bi hu hong thiét bi hodc lam
mdt hiéu luc bao hanh.

* biat gid do cau chi vao lai ngan chda.

» Cdm day nguén vao va bat mdy.

Néu ciu chi né lan nita, ¢ thé mot phu kién nao d6 bi16i . Lién hé nha
cung cdp dé stia chiia.

Buoéng do mau c6 thé bi nhiém ban, tham khio Section 4.2 dé
xem hudng dan vé sinh bu6éng do mau.

Su khac biét vé nhiét d6 gitia mau thi va budéng do mau c6 thé qua lon.
phai cén thoi gian d€ cho méu thii can bang véi nhiét do trong budng
do. Tham khao Section 2.2.2.

Mot vai san phdm hdp thu hodc giai hdp do 4m rédt cham, khién cac phép
do mét nhiéu thoi gian hon binh thuong, va khong thé lam gi d€ ting téc

b au chim hoac két x .
¢ mat cham 10ac ke qua trinh do mau. Tham khao Section 2.2.1.

qua khong phut hop
Mau thti ¢6 chita hgp chét dé bay hoi. Tham khao Section 2.2.1.3 xem
cdc dé xudt d€lam giam nhiing kho khan véi viéc do mau c6 hgp chat dé
bay hoi .
Canh quat trong budng do mau c6 thé bi gay hodc cong. Néu sau khi vé
sinh nhung do dung dich chuén van kéo dai thoi gian do hon 5 phit co
thé do canh quat hay quat bi hu. Lién hé nha cung cip dé thay thé.

Po dung dich chuén qua cao Dau do nhiét, dung d€ do nhiét do mau thii c¢6 thé bi nhiém ban, tham

hoiic qué thip va khong thé khao Section 4.2 dé xem huéng dan vé sinh

hiéu chuén lai thiét bi dugc. — . .
teu chdn fal Huet by duoe Mirror trong budng do c6 thé nhiém ban. Tham khéo Section 4.2 dé vé

sinh.

56



Table 6 Troubleshooting the AQUALAB 4 (continued)

Vin dé

Man hinh hién thi tin nhan
Remove sample.
Sample is too hot!

Hién thi @,, thip hon giéi han
phat hién cta thiét bi

Man hinh hién thi tin nhan
Dew point sensor failure error

Man hinh hién thi tin nhdn
Crystal Failure.

Do dung dich chuén khong
chinh xac

Man hinh hién thi tin nhin
Contaminated mirror.

Man hinh hién thi tin nhin
Firmware is corrupted.

Po mau khong ding véi san phdm
( Poi véi may dang do véi chiic
nang DUO )

Giai phap kha thi

Nhiét do miu qué cao. D€ thiét bi cAn bing trong mot khoang thoi gian hop
ly. PAm bao mau & cung nhiét d¢ v6i budng do mau (Section 2.2.2).

Mau qué kho dé thiét bi do dugc chinh xdc. Néu mot méau c6 hoat d6 nude
nho hon giéi han phat hién cua thiét bi, thong bdo nay sé xudt hién. Mau
thiti khong c6 di d6 ém mau d€ ngung tu trén guong va cung cép s6 do.

Mirror c6 thé bi nhiém bén. V¢ sinh Mirror , buéng do miu (Section 4.2)
va do mau lai.

B¢ phén lam lanh bi hu hong vui long lién hé nha cung cip d€ sta chiia.
Tham khdo phén Section 4.4 dé biét thém chi tiét.

Crystal d€ chay firmware dang gap su c6 khoi dong. Néu thong bdo nay
tiép tuc xudt hién, thiét bi cdn dugc gui vé nha cung cip dé stia chia.
(Section 4.4).

Vé sinh budng do mdu. Tham khao Section 4.2 vé huéng dan vé sinh.
Sau khi vé sinh néu do lai khong dung vui 1ong hiéu chuén lai thiét bi
(Section 4.1.2).

Vé sinh buéng do miu (Section 4.2) do lai mau tht. Néu thong bdo tiép
tuc xudt hién, lién hé nha cung cdp.

Phén chuong trinh Firmware trén thiét bi bi hong va can phai tai lai. D& tai
Firmware méi cho may AQUALARB 4, thiét bi phai dugc gtii vé nha cung
cdp (Section 4.4).

Trén man hinh do, chuyén sang chon chinh xdc san phdm cén do bang nut
UP va DOWN (Section 2.5). Cac gia tri d0 4m cap nhat dé tuong ting véi
san phdm da chon. St dung SAVE d€ luu gid tri d6 &m cap nhat.

Néu san phdm khong c6 trén danh sich, cin phai tai dudng déng nhiét
ctia san phdm cén do vé€ mdy.

Dé xdc dinh dudng dang nhiét ctia sin phdm nao da duogc tai trén thiét bi,
hay chuyén sang tab Configuration, chon Moisture va cic sin phdm da
tai trén thiét sé dugc liét ké.

Néu khong c6 san phdm cén do trén danh sach, hay tai sin phdm thich hop
béng phan mém AquaLink 4 (Section 2.5.2).. AQUALAB c¢ thé chita tng
cong 100 duong dang nhiét clia sén phdm cung mot lac.
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Table 6 Troubleshooting the AQUALAB 4 (continued)

Problem

P9 4m hién thi khong chinh xac
(Ddi v6i may dang do véi chiic
niang DUO)

Do 4m khong thé hién
trén tab Measurement
(P6i véi may dang do
véi chiic nang DUO)

Man hinh hién thj tin nhan
no moisture content reading
(Pdi véi may dang do véi chiic
nang DUO)

Céac cam bién dang doc két qua
ngoai pham vi cta thang do

Possible Solutions
San phdm dugc chon c6 thé khong ding véi san phdm dang dugc thi nghiém.

Chuyén qua céc sin phdm c6 san d€ tim mot san phdm phtt hgp hon.

Néu san phdm chon dung nhung khong dua ra céc gid tri d &m chinh x4c,
¢6 thé can phai hiéu chuén lai thiét bi. Xem Section 2.5.4 dé€ dugc
huéng dan.

Néu chon san phdm chinh xdc ma khong thé hiéu chuén dugc, c6 thé
phai tao mot duong ding nhiét mdi cho sdn phdm hodc cip nhat mot san
phém hién c6. D€ biét thong tin vé viéc cip nhét hodc tao md hinh, vui
long lién hé nha cung cép.

D6 4m chua duogc kich hoat.

Chuyén sang tab Configuration , chon %Moisture, va chon san phim
can do.

Néu khong c6 san phdm nao xudt hién trong man hinh %Moisture, hay tai
lai duong déng nhiét cac san phdm bang cdch stt dung Aqualink 4.

Khi do méu d6 4m khong dugc hién thi, c6 thé hoat do nudc hodc nhiét do

clia gié tri do clla mau vugt ra ngodi pham vi clia duong déng nhiét hip phu

d6 4m. Diéu nay co thé xay ra trong hai diéu kién sau:

« Phuong trinh ddng nhiét tinh todn d¢ 4m nho hon 0% hodc 16n hon 100%
so v6i hoat d¢ nudc ciia mau dang do.

» Nhiét do cai dit d€ do méu khéc biét ding ké so v6i nhiét do cta dudng
dng nhiét. Pam bao ring hoat d6 nudc ctia miu va nhiét do cai dit cta thiét
bi ndm trong pham vi ctia dudng ding nhiét hdp phu da xay dung .

Néu, sau khi vé sinh thiét bi va lam theo huéng dan khac phuc su ¢6, van
con bi 16i khi do mau, hdy chuyén dén man hinh Diagnostics.

Nhiét do ctia ndp, d€ va miu phai ndm trong khoang tii 24,5 dén 25,5 ° C.
Néu nhiét d Mirror bang nhiét do ndp, bo lam mat da bi hong va phai thay
thé. Néu Mirror dudi nhiét d6 ndp hodc hién thi ngau nhién, day cap nhiét
dién bi dut va phai dugc stia chita.

Dién thé ctia cam bién Optical la tii 300 dén 2.900 mV. Néu cam bién dang
doc ngoai pham vi nay, hay lién hé v6i nha cung cip d€ stia chiia.
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4.6 CUSTOMER SUPPORT

Email: nguyengiaminhhung@gmail.com

CONG TY TNHH THIET BI THIEN QUANG
Contact : Mr. NGUYEN GIA MINH HUNG
Phone : 0913944120

Website: thienquang.net.vn

4.7 TERMS AND CONDITIONS

By using METER instruments and documentation, you agree to abide by the METER
Group, Inc. USA Terms and Conditions. Please refer to metergroup.com/terms-conditions

for details.

METER Group, Inc. USA
2365 NE Hopkins Court, Pullman, WA 99163
T:+1.509.332.2756 F:+1.509.332.5158
E:info@metergroup.com W: metergroup.com

© 2018-2019 All Rights Reserved.
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