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MO DPAU
1. Dt vén dé .

Véi chiéu dai bo bién hon 3200 km, Viét Nam la nudc ¢6 ngudn thity hai san phong
phi. Trong d6, muc dng 14 loai hai san ¢6 san luong I6n va gia tri xuat khau cao. Theo
s6 liéu diéu tra cua Vién nghién ciu Hai san (2014), Viét Nam c6 khoang 25 loai muyc
6ng khac nhau, véi san lwong danh bat hang nam khoang 24000 tin. Muc kho Ia loai hai
san dugc ua thich & Viét Nam va mét sb nuéc Chau A nhd hwong vi thom ngon va giau
chat dinh dudng. Hién nay, muc kho 1a mét trong nhitng mat hang xuat khau quan trong
sang Han Quéc, Nhat Ban, ASEAN cua nganh thuy san Viét Nam.

Dé c6 san pham muc kho, nguoi ta lam giam do 4m cua muc tir d6 4m ban dau 80%
xudng d6 am khoang 25% (TCVN, 2014). Hién nay, phoi ning la phwong phap 1am kho
muc phd bién nhat & Viét Nam vi chi phi dau tu thap va khong doi hoi trinh d6 ky thuat.
Tuy nhién, phuong phép nay lai phu thuoc vao thoi tiét va khong dam bao vé sinh an toan
thuc pham (Jain, 2007). Phuong phap sdy khong khi néng cling da duoc su dung rong réi
dé khac phuc nhuoc diém cia phuong phép phoi néng, tuy nhién nhuoc diém ciia phuong
phép nay Ia do nhiét d6 tac nhan sy cao nén khong giit dwoc cac chat dinh dudng trong
muc din dén 1am giam chat luong san pham. Theo cac két qua nghién ciru vé& sdy muc
(Deng va ctv, 2014; Wang, 2014; Chen, 2013), nhiét do dé say muc thuong khong vuot
qua 60°C. Khi nhiét do sy cao hon 60°C, cac chat dinh dudng c6 trong myc s& bi phan
huy manh trong qua trinh say. Ctng vei su phat trién cua céng nghé, nhiédu ‘phuong phap
Say ¢6 vu diém tot dé say san pham ¢ muc nhiét do thap hon 60°C nhu say bom nhiét,
sdy chan khong, sdy thang hoa, hoic siy két hop mot vai phwong phap voi nhau,... Trong
cac phuong phap trén thi phwong phap say bom nhiét rat thich hop dé say san phém muc
ong do gia thanh may phu hop, chi phi sdy thip va dam bao duoc chit lwong cia muc
sau khi siy nhu giit dugc ham luong chéat dinh dudng, mau sic, mui vi cia san pham
(Mujumdar, 2014). Bén canh nhitng uu dlém vuot troi so véi cac phuong phap siy khéc
thi phuong phap sdy bom nhiét cling ton tai nhuoc diém nhat dinh, mot trong nhiing
nhuoc diém cua phwong phap say nay la chénh léch nhiét do thap do sdy & nhiét do thap.
Diéu nay dan dén viéc kéo dai thoi gian sdy va hé qua la 1am tang chi phi nang luong cho
qué trinh say (QTS). Pé khic phuc nhugc diém nay, cac may say bom nhiét thuong dugc
trang bi thém céc thiét bi hd tro gia nhiét nhu ding séng hdng ngoai, séng vi séng, séng
siéu am.

D& c6 mot s6 tac gia tién hanh nghién ciru vé sdy muc sir dung phuong phap sdy bom
nhiét ciing nhu sdy bom nhiét két hop véi séng hdng ngoai (Chen va ctv, 2013; Deng va
ctv, 2013; Nathakaranakule va ctv, 2010). Tuy nhién cho dén nay cac tac gia chi chu yéu
tap trung vao nghién cau thuc nghiém, chua c6 cong trinh nao tlen hanh nghién cau Iy
thuyet xay dung mo hinh toan démod phong su truyen nhiét va truyén am trong qué trinh
Say muc bing phuong phap siy bom nhiét két hop hong ngoai. Viéc nghién ctu xay dung
va gidi thanh cong mo hinh toan md phong qua trinh say muc bing phuong phép sy bom
nhiét két hop hong ngoai s& gop phan 1am r6 ban chat cua hién tuong trao dbi nhiét - am
trong qua trinh say. Két qua do se gilp du doan dugc téc do siy, phan bd nhiét do va do
am cua vat liéu trong suét qué trinh say. V6i muc tiéu xay dyng mo hinh ly thuyét nham
mo phong QTS muc tir d6 tim ra ché do sdy hop 1y de giam thoi gian, chi phi trong toan
bo QTS va nang cao chét lugng san pham sau khi say chiing toi tién hanh thyc hién ¢&
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tai “Nghién ctru ky thuat sdy muc 6ng”.
2. Muc tiéu cia dé tai

Nghién ctru anh hudng cua birc xa hong ngoai dén qua trinh siy ciing nhur chat luong
cua muc 6ng khi sdy bang phuong phéap sy bom nhiét két hop birc xa hong ngoai, thong
qua viéc xay dung mo h|nh toan dé mod phong truyén nhiét truyén am va thuc nghiém xac
dinh ché do siy cho muc 4ng.

3. Ngi dung nghién ciru

Pé dat dugc muc tiéu cua dé tai luan an tap trung giai quyet cac noi dung chinh sau:

- Tim hiéu téng quan vé k¥ thuat say muc ong trong va ngoai nudc, cac cong trinh
nghién ciru da cong bd, tir d6 phan tich danh gia dé xuit phuong phap sy muc éng phu
hop véi diéu kién tai Viét Nam.

- Nghién cttu thyc nghiém xac dinh céc tinh chat nhiét vat ly caa muc ng tai Viét
Nam.

- Xay dung mé hinh toan ly thuyét ¢é mé ta qua trinh truyén nhiét truyén am ciia QTS
muc 6ng bang bom nhiét c6 su hd tro ciia birc xa hong ngoai.

- Nghién ctru thuc nghiém nham kiém chiing mé hinh toén ly thuyét.

- Str dung két qua md phong va phuong phap quy hoach thyc nghiém dé xac dinh cac
théng s6 cong nghé phu hop cho QTS, nham dam bao chat luong véi thuc té san xuat
muc 6ng tai Viét Nam.

4. Piém méi ciia d@ tai

- Xac dinh céc théng s nhiét vat ly caa muc 6ng Viét Nam phu thude theo do am
cua vat liéu sdy, cac théng sé nay gom: nhiét dung riéng, khéi luong riéng, d6 am can
bing, hé s6 khuéch tan 4m va nhiét an hoa hoi.

- Xay dung md hinh toan md ta qué trinh truyén nhiét truyén 4m caa myc éng trong
QTS bang phwong phap bom nhiét két hop buc xa hdng ngoai va giai hé phuong trinh
TNTA c6 xét dén anh huong cua dong dich chuyén 4m dén dong nhiét.

- Xéc dinh ché @6 siy pht hop cho muc dng nhiam dam bao chét luong véi didu kién
thuc té san xuat tai Viét Nam.

Chwong 1. TONG QUAN

1.1. Téng quan vé muc éng
1.1.1. Nguén lgi va dic diém hinh thai

Muc 12 loai dong vat nhay cam véi bién ddi caa diéu kién thay van, thoi tiét va anh
sang nén su di chuyén theo mua, ngay va dém. Vao ban ngay 16p nudc bé mit bi anh
sang mat troi nung néng, 1am nhiét do nudce tang 1én, myc éng thuong lan xudng dudi
day hoac l6p nudc ting dudi. Ban dém, khi nhiét do6 nuéc bé mat giam di, cac quan thé
muec lai di chuyén tir 16p nuéce ting day 1én bé mat.

San lwong muc & Viét Nam cho dén nay chua thng ké dwoc day da vao khoang 15
dén 24 ngan tin nam. Muc c6 khip trong ving bién & Viét Nam. Muc c6 rét nhiéu thit
va té chtic cua co thit rat chat ché.

1.1.2. Thanh phan héa hoc ciia muc

Thanh phan héa hoc cua dong vat thay san noi chung va myc noi riéng gdm: Nudc,
protein, lipit, gluxit, vitamin, khoang...Gluxits cua muc t6n tai chu yéu la glycogen.

Theo Tran Pai Tién (2007) ham luong va thanh phan axit amin cua myc ong Trung
Hoa (Loligo chinensis) tai Khanh Hoa-Viét Nam cho thdy thanh phan cac axit amin rat
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phong phi. Muc 6ng tai Viét Nam co day da céc axit amin khdng thay thé va nhiéu axit
amin c6 gia tri dinh dudng cao véi ham lugng Ién nhu: Valin, loxin, izoloxin, methionin,
prolin, lyzin, acginin.

1.1.3. Tiéu chuan chét lweng muc 6ng

Theo tiéu chuan Viét Nam nam 2014 vé yéu cau k¥ thuat thuay hai san kho. Trong d6

hai san muc kho c6 tiéu chi danh gia vé cam quan va c4c chi tiéu hoa 1y nhu sau:
« Cam quan
- Mau sac: Tring, hong nhat.
- MU, vi: C6 mui dic trung ctia myc khd, khong tanh, vi hoi ngot, dang.
- Trang thai: Kho, bé mat khong dinh wét tay, than muc thang va minh day, déo,
dai, khéng vun.
- Tap chéat khac: Khong co doc td, vi khuan gay bénh, nam méc, sau bo, con
trung, ..
% Chi tiéu hoa ly
- Ham lugng nudc: Dudi 25%.
- Ham luong Tro khong tan trong axit: Duéi 1,5%.
- Hoat @6 nuéc ¢ 250C: Dudi 0,75.
- Protein: Trén 15,6%.
- Ham luong NaCl: Dudi 2,5%.
- Ham luong nito bazo bay hoi: Dudi 350mg/kg.
1.2. Tinh hinh nghién ciru trong, ngoai nuwéc vé siy hai san va hé thong say hong
ngoai
1.2.1. Tinh hinh nghién ciru ngoai nwéc
= Sdy bom nhiét

Theo Braun (2002), Dirk va ctv (2004), Wang va ctv (2001) sdy bom nhiét la mot
phuong phap tbt dé cai thién chat luong san pham thuy san kho sau khi siy boi cong nghé
say ¢ nhiét do thap va khéng phu thudc vao diéu kién méi truong khong khi bén ngoai,
c6 hiéu qua kinh té cao.

Arason (2003) da so sanh gi& thanh vé chi phi ning luong dé sdy ca bo khé bang cac
phwong phép say khac nhau, két qua dwoc tac gia chi ra la phwong phéap sdy bom nhiét
cho chi phi gia thanh thap nhat.

Chua (2000a) b4o céo ring khi siy bang bom nhiét tac gia co thé didu chinh dwoc
thoi gian va nhiét d6 siy dé han ché su bién mau cua san pham do tac dung ciia cac phan
g tao mau phi enzyme. Qua nghién ctru thic nghiém, cuong do bién mau giam di 87%
khi sdy khoai tay, 75% khi siy 6i va 67% khi siy chudi so véi sdy bang khong khi néng.
Do giam duoc thoi gian sdy nén ham lwong axit ascobic da ting 1én 20% khi sdy 6i bang
bom nhiét so véi sdy truyén théng bang khong khi néng & cling nhiét do siy (Chua,
2000b).

Deng va cong su (2013) nghién ciru s phan b do 4m va kha ning hoi 4m cua muc
cét 14t trén phuong phéap sy bom nhiét, thing hoa va sdy khong khi néng. Két qua cho
thdy sdy khd dan dén bién tinh va suy thoai protein trong co thit theo thir tw siy khéng
khi néng, siy bom nhiét, sdy thiang hoa. Nhin chung cic mau siy thing hoa cho chat
lwong t6t nhat trong ba phwong phap sdy, mac du thoi gian sdy cua bom nhiét dai hon
cac mau sdy bang phuong phap khong khi néng, tuy nhién cAu tric va protein it thiét hai
hon so v6i phuong phap siy khong khi néng. Khi so sanh vé chi phi san xuét va chét
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luong san pham, phuong phap sy bom nhiét ¢6 kha nang ung dung véi quy md cong
nghiép hon cac phuong phap siy khac.

Nghién ctru cua Deng va cong su (2014) da tién hanh nghién ciru anh huong coa céc
phuong phap sdy lén ciu tric myosm thanh phan axit amin va kha nang phan glal protein
cua muc cét lat. Nghién ciru dugc tién hanh thuc nghiém trén 3 phuong phap 1a sdy thang
hoa, say khong khi ndng va sdy bom nhiét. Két qua cho thay siy thing hoa c6 thanh phan
axit amin twong ty nhu cac mau muc tuoi va dat kha ning tiéu héa protein trong dng
nghiém cao nhat. Két qua phan tich cac mau ciing cho thay cu triic myosin cua myc sau
khi say bang phuong phap khong khi nong bi pha huy nhleu hon so véi say bom nhiét,
trong khi cac mau say bang phwong phép thing hoa giir lai gan nhu c4u trdc myosin ban
dau.

= Siy birc xa

Theo Pan va cac cong su (2008) néu loai bét nuéc trong chudi cat 1at bang phuong
phép siy biic xa hong ngoai thi ¢ am giam dang ké so vai say bang khong khi nong, toc
d6 thoat 4m nay sé& tang theo sy gia ting cudng do buc xa.

Két qua nghién ctru ciia Swasdisevi ciing cac cong su (2007) da chi ra qué trinh lam
kho l4t chudi sir dung séng hong ngoai trong méi trudng chan khéng cé tée do 1am khd
san pham tét hon cac phuong phap khac.

Jezek va cong sy (2008) di nghién ctru qué trinh mat nude cua can tay khi siy bang
birc xa hdng ngoai & nhiét d6 50°C va 75°C. Két qua da chi ra rang: thoi gian mét nude
phu thudc vao ham luong cua cac thanh phan dé bay hoi trong cac mau can tay, tic la
ham Iuong cc thanh phan nay cang cao thi thoi gian loai bé ching cang dai.

Kubota cling cac cong su (2003) da so sanh hiéu qud cua sdy birc xa hong ngoai so
VGi say ddi luu bang khong khi nong va phoi tu nhién. Két qua da chimg minh: Say bang
btic xa cho chét luong tét hon nhidu so véi hai phuong phap con lai vé mau sic, gii lai
duoc ham luong nucleotide cao, lam giam dugc hoat dong khodng cd loi cua acid
phosphatase.

Kang va cac cong su (2011) da nghién ctru Say muc bang phuong phap say khong khi
néng va siy buc xa hdng ngoai. Nhém téc gia tién hanh thuc nghiém tai cac marc nhiét
d6 TNS 40°C, 50°C, 60°C & cac van téc TNS 0,6, 0,8, 1,2 m/s. Két qua cho thiy khi siy
btrc xa hdng ngoai, the d6 siy nhanh va tiét kiém ning lwong hon. Tai nhiét d6 TNS 40°C
va van téc TNS 0,8 m/s, phuong phap sy buic xa hdng ngoai tiét kiém 37,4% nang lugng
S0 véi phuong phap say khong khi nong. Bén canh do, khi sdy buc xa hong ngoai cho
thay sb luong vi khuan hleu khi giam, mau séc it thay d6i va do cang caa muyc thip hon
S0 V6i cac phuong phap say khac.

Meeso (2007) khi nghién ciru Iy thuyét bang viéc giai mé hinh toan cua QTS la c6
btrc xa hdng ngoai cho thdy mé hinh c6 birc xa hiéu qua hon trong viéc giam 4m va nhiét
d6 bén trong hat lGa.

= Sdy birc xa hong ngoal két hop véi mét s6 phwong phap say khac

Nathakaranakule va cong su (2010), da nghién ctu thuc nghiém Say nhéan st dung
buc xa hdng ngoai két hop bom nhiét. Nhom téc gia da nhan xét birc xa hdng ngoai gilp
tang toc do say, do d6 thoi gian Say giam, ciu tric caa long nhan xdp hon, it ton hao ve
san lugng khi sdy kho va ty I¢ hdi 4 am cao hon, gidm d¢ ctng va tro nén mém déo, mau
sic nhin kho do va sim hon cac mau thir khdng st dung birc xa hdng ngoai. Két qua
ciing cho thiy nang luong khi sdy c6 sy hd tro cua hdng ngoai thap hon khi siy bom nhiét
thong thuong.
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Theo nghién ctru ciia Deng va cong su (2012) muc 6ng cit lat sdy bang phuong phap
bom nhiét va sdy bom nhiét két hop buc xa hdng ngoai & cong suat 500 W va 1000 W,
tai nhiét do 50°C va van toc téc nhan sy khi say 0,8 m/s. Két qua cho thay nong d¢ acid
amin trong tat ca cac san pham kho thap hon so v&i muc tuoi. Cac phuong phap lam khod
da lam giam chi s6 axit amin Can thiét va cau trac protien da bi pha huy nhe. Nghién ctru
ciing cho thay phuong phap say bom nhiét két hop hong ngoai c6 gié tri dinh dudng tot
hon phuong phap siy bom nhiét théng thuong.

Chen va cong su (2013) nghién cttu anh huéng cua cac phuong phéap sy (khéng khi
néng, vi séng, hong ngoai - doi luu) 1én chét luong cua myc. Céc thi nghiém duogc thyc
hién tai ba muc nhiét do 50°C, 60°C va 70°C, dbi véi phuong phép say vi song thuc
nghlem tai mac nhiét do la 50°C. Két qua cho thay, phuong phap say birc xa hdng ngom
— d6i luu va phuong phéap sdy vi séng cho ra san pham c6 mau sic va do co rat tot hon
phuong phap say khong khi néng. Tuy nhién, mau siy bang vi song c6 do cing cao nhat.

Wang va cac cong su (2014) nghién ciru so sanh chat lugng muc kho tai mic nhiét
d6 50°C. Nghién ciru duoc tién hanh bang thuc nghiém sy véi ba phuong phap (khong
khi néng, hong ngoai — ddi luu va sdy vi song) dé so sanh chat luong ciia muc sau khi
say. Két qua cho thay san pham sau khi sdy birc xa hong ngoai — ddi luu c6 d6 co rat
thap, c6 mau tring sang, chét luong cam quan tét hon so voi siy khdng khi néng va vi
séng.

Nghién ciru cua Deng va cac cong su (2014) nghién cau anh huong cua phuong phap
say bom nhiét, bom nhiét ket hop véi btrc xa hong ngoai xa tai cac muc rcong suat 100
W, 500 W va 800 W dén ciu trac va ham lugng protein caa myc cat lat. Két qua cho thiy
nhimg thay ddi cua cac thanh phan axit amin khong dong nhit nhung phu thugc vao loai
axit amin va phuong phép sdy. Siy bom nhiét hodc bom nhiét két hop hong ngoai khéng
anh huéng muce d6 axit amin thiét yéu va axit amin khong thiét yéu, théng qua két qua
phan tich SDS-PAGE cho thay protein trong muc kho bi hu hai nhe. Thong qua viéc phan
tich cac chi tiéu vé chat luong va hiéu qua sdy cho thay say bom nhiét két hop hdng ngoai
tai mirc cong suat 100 W pha hop dé say muc.

Mesery va Mwithiga (2014) nghién ctru danh gia cac thong s6 trong QTS say hanh
bing cac phuong phap say khong khi nong, sdy birc xa hong ngoai, say hong ngoai két
hop khéng khi néng & nhiéu diéu kién khac nhau. Két qua cho thay sir dung siy buc xa
hong ngoai két hop khong khi néng dé sy lat hanh cho mic tiéu thu ning luong la thap
nhat.

Vega-Gélvez va cong su (2011) tién hanh nghién ciru anh huong cia nhiét do say dén
dong hoc QTS, mau sic, kha ning hoi 4m caa muc khi sy biang phuong phap khong khi
néng tai cdc muc 50°C, 60°C, 70°C, 80°C, 90°C. Két qua cho thay mé hinh toan thuc
nghiém Logarithmic va Two-term la pht hop dé du doan dé chira 4m ciia muc.

1.2.2. Tinh hinh nghlen Ciru trong nwéc

Viét Nam la nuéc co nen ndng nghi¢p phat trién, san lugng cac loai san pham néng
nghiép chiém ty trong xuit khau rat Ion. Vi vay, nhu cau nghién ciu tng dung cac ky
thuat, cdng nghé vao trong ché bién va bao quan san pham ndng nghiép la rat 1on. Trong
cac nghién cuu va ang dung ky thuat sdy dé bao quan san pham ngoai cac phuong phap
truyén thong nhu phoi nang, say d6i Ivu khong khi néng ma gan day la sdy sir dung bom
nhiét thi phuong phap say dung bom nhiét co két hop buc xa hdng ngoai dang dan tro
nén pho bién nho tinh wu viét vé chat luong san pham ciing nhu chi phi cho QTS.

Tran Pai Tién (2007) thuc hién nghién ciru thuc nghiém vé anh huéng caa mot sb
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ché d6 say birc xa hong ngoai két hop voi sdy bom nhiét dén chat luong muc ong kho lot
da. Két qua nghién ciu cho thay chat lwong muc ong kho dugc say buc xa hong ngoai
két hop v6i bom nhiét tét hon so v6i phuong phép sdy birc Xa - d6i luu. Ché d6 sdy birc
xa hong ngoai két hop vai sdy lanh thich hop nhat: Nhiét do say 35°C+ 1°C, van toc TNS
2m/s £0,1 mis, khoéng cach tir dén birc xa téi bé mat muec 1 40 cm.

Bui Ngoc Hing va ctv (2017), nghién cau sy rong nho bang cac phuong phap say:
khong khi néng, khong khi nong két hop hong ngoai, bom nhiét, bom nhiét két hop hong
ngoai nhidm xéac dinh phwong phap sy va ché do siy phu hop. Két qua cho thay thoi gian
khi siy rong nho bang phwong phap khong khi nong 1a dai nhét (80 phut); phuong phap
bom nhiét két hop birc xa hong ¢6 thoi gian sdy ngan nhat (35 phit). Po hdi nguyén cua
mau rong say bang khong khi néng két hop birc xa hong ngoai va bom nhiét két hop birc
xa hong ngoa1 thi dat 85,20% va 89,46%. Mau rong say bang phuong phap bom nhiét co
d6 léch mau thap nhat (AE* = 4,9), trong khi mau rong nho siy bang phuong phéap siy
khong khi néng co d6 léch mau 16n nhat (AE* = 6,5).

1.3. Thao luan

Qua két qua nghién ctru da cong bd cua cac cong trinh nghién ciru trong va ngoai
nuée o trén cho thiy phuong phap sdy bang vi song c6 thoi gian sdy ngén, nhung san
phdm muc c6 do cung cao nén khong phu hop dé say muyc (Chen, 2013; Wang, 2014).
Phuong phap say thang hoa mac du cho chit luong san pham t6t nhung chi phi dau tu
may thiét bi va chi phi sy qua cao nén khong phu hop dé sdy myc. Phuong phap say
bom nhiét ¢ sy hd tro cua birc xa hong ngoai ¢ wu diém 14 chi phi dau tu hé thong hong
ngoai thdp (Mujumda, 2014), an toan trong st dung (Ning va ctv, 2015) va chi phi tiéu
thu nang luong giam (Nathakaranakule, 2010). Dac biét, chét lwong cua san pham duoc
cai thién rd rét do biic xa song hong ngoai ¢6 kha ning tham thau vao bén trong VLS
gilp gia nhiét déu nén giam duoc gradient nhiét do trén toan bo thé tich vat liéu. Bén
canh d6 buc xa hdng ngoai cé tinh diét khuan nén giir cho san pham dam bao chét lwong
vé sinh an toan thuc pham. Hién nay, cac nghién ctru chi tap trung vao viéc so sanh chit
lwong giira cac phuong phap véi nhau hodc xac dinh ché d6 siy phi hop ma chwa co
nhiéu nghién ctru vé ban chat truyén nhiét truyén am (TNTA) khi siy ¢ bd sung ning
lwong tir buc xa hong ngoai. Pa c6 mot s tac gia (Meeso, 2007; Swasdisevi, 2007) tién
hanh nghién ctu ly thuyét vé mé hinh toén cua quatrinh TNTA khi st dung phuong phap
siy bom nhiét hoic khong khi néng két hop hong ngoai, tuy nhién cac mo hinh toan nay
chua xét dén anh huong cua dong dich chuyén 4m dén qua trinh dan nhiét.

D3 c6 nhidu mo hinh toan thuc nghiém dugc xay dung dé md ta sy bién thién do chira
am theo thoi gian. Tuy nhién cic mé hinh nay ciing chia mé ta dugc day du anh huong
cua buc xa nhiét tir song hong ngoai 1én trudng nhiét do cua VLS (Vega-Galvez, 2011;
Deng, 2011). Cho dén nay, theo tim hiéu cua tac gia hiu nhu chua c6 mé hinh toan ly
thuyét nao dugc dua ra nham mo ta qua trinh TNTA khi sdy muc 6ng véi day du cac anh
huong néu trén.

Cin cir vao cac két qua phan tich trén va tir thuc trang sdy muc ng tai cac co s &
Viét Nam. Chung t6i lya chon phuong phép sdy bom nhiét két hop hong ngoai dé lam co
SO nghlen ctu qua trinh siy khd muyc 6ng. Luan &n tién hanh xay dung mo hinh toan
nhiam mé phong qua trinh TNTA khi xét dén anh huong cua dong dich chuyén am lén
dan nhiét trong QTS. Sau khi nghién ciru ly thuyét, tién hanh nghién ctu thyc nghiém dé
kiém ching ly thuyét va xac dinh ché do say thich hop cho myc éng véi muc tiéu nang
cao chét lugng san pham.



Chwong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Vit liéu nghién ctru 1a muc dng Trung Hoa c6 tén tiéng anh Loligo chinensis, day 1a
loai ¢6 san lugng 16n va c6 gia tri xuat khau cao tai Vit Nam, véi san lu'o‘ng danh bét
hang nam khoang 24000 tan. Chinh vi vay luan an tap trung nghién ctu vao loai muc
dng, ¢6 trong lwong ciia mdi con tir 300 + 350 g va c6 chiéu dai 250 + 10 mm, chiéu
rong 140 + 10 mm, chiéu day than muc 6 + 0,5 mm.

2.2 Phwong phép nghién ciru 1y thuyét

- Hé phuong trinh TNTA ching t6i c6 xét dén hién tuong khuéch tan 4m anh huong
dén truyén nhiét théng qua nhiét Iugng can thiét cip cho am bién ddi pha tir long thanh
hoi trong VLS va dong nhiét do nguén birc xa hdng ngoai bd sung trong qué trinh siy.

- H¢ phuong trinh TNTA duoc giai bang phwong phép sai phan hiru han. Pay 1a mot
cong cu duoc nhiéu tac gia sur dung dé giai hé phuong trinh vi phan bang cach chuyén
cé&c hé phuong trinh nay vé dang sai phan.

- Nghiém ctia hé phuong trinh TNTA 1a co s¢ dé danh gi, so sanh va phan tich cac
vén dé lién quan dén dong hoc QTS nhu anh huong cua nhiét &6 TNS, van toc TNS, cong
suat phat hong ngoai ... dén thay doi do am trong VLS.

2.3. Phuong phap nghién ctru thue nghiém

- Thuc nghiém xac dinh cac thong s6 nhiét vat ly cia muc 6ng.

- Thyc nghiém kiém chimg 1y thuyét.

- Quy hoach thuc nghiém xac dinh cac thong sé lam viéc phu hop.
2.4 Thiét bi thue nghiém

Thiét bi siy muc ng dung trong thuc nghiém 12 méy sy bom nhiét cua khoa Co khi
céng nghé, truong Pai hoc Nong Lam thanh phd H6 Chi Minh (Nguyén Hay va ctv,
2014). Bé phu hop véi cac noi dung nghién ciu ly thuyét thiét bi duoc sira chira va lap
dit thém hai thanh dén hdng ngoai, 2 bd didu khién nhiét do dé do nhiét do VLS, bo diéu
khién cong suat phat hong ngoai, khay sy va cac thiét bi phu trg kém theo (hinh 2.3).
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Hinh 2.1. So' do nguyén 1y ciia thiét bi sdy muec ong
1. Canh huéng dong; 2. Quat, 3. Dién tro phu; 4. Ong gio; 5,6,7 Bg diéu khién; 8.
Khay; 9. Vdt liéu sdy; 10,11. Pén hong ngoai;12. Ong hoi TN; 13. Dan ngung tu phu;
14. Quat dan ngung tu phy, 15. Mday nén; 16. Dan bay hoi; 17. Dan ngung tu chinh.



Chwong 3. KET QUA NGHIEN CUU LY THUYET TRUYEN NHIET TRUYEN
AM TRONG MUC SAY

3.1. Két qua xac dinh céc thong sé nhiét vat ly ciia muc

Théng sb nhiét vat ly caa VLS 1a mét trong nhiing yéu t anh huong rat 16n dén két
qué tinh toan |y thuyét ciing nhu thyc nghiém. Do d6, viéc xac dinh chinh xac gia tri cua
céc thong sb nay la rat can thiét cho qua trinh giai h¢ phuong trinh TNTA dugce dé cap
trong muc xay dung va giai md hinh ly thuyét hodc nghién ciu tng dung vé cac quéa trinh
ché bién muyc ong & Viét Nam.
a) Xac dinh khéi lwong riéng ciia muc

Khoi lugng riéng ciia myc duoc xéc dinh theo phuong phap thé tich thé chd vei dung
moi la toluene. Dua trén cac sé liéu thl nghiém, thuc hién phan tich hoi quy chung t6i thu
dugc phuong trinh hoi qui mé ta méi quan hé giira khéi luong riéng va d6 am cua muyc
nhu sau.

p, = 2059 - 71[ ) 736exp(0,247w] (R2=0,976) (3.1)
0)0

0
b) Xac dinh nhiét dung riéng ciia mue

Nhiét dung riéng cua vat liéu dugc xac dinh bang thuc nghiém trén co sé can bang
nhiét luong trong diéu kién doan nhiét. Trong d6 phuong phap hdn hop duoc sir dung dé
xac dinh nhiét dung riéng cua muc ng.

Phuong trinh hoi qui mo ta méi quan h¢ gitra nhiét dung riéng cua muc va do am (3.2)
dugc ding dé tinh toan trong cac phan tiép theo cua luan an.

C, =3113+0,006.0 (R*=0,976) (3.2)

3.2. Két qua xac dinh d§ 4m can bing caa muc

D6 am can bang duoc xac dinh thong qua viéc xay dung duong dang nhiét ciia muc
dng. Str dung dung dich mudi bao hoa dat trong méi trudng khép kin dé tao ra moi trudng
c6 6 &m 6n dinh theo nhiét do.

Két qua phan tich cho thiy phuong trinh Modified Halsey 1a pht hop nhit dé du doan
d6 am cén bang caa muc 6ng, biéu thic (3.4) duoc ching toi st dung dé xac dinh d6 4m
can bang caa muc éng trong cac phan tiép theo cua luan an.

@ = exp[—exp(~0,870 —0,040.T )w, “**] 3.3)
@, =[exp(—1,383 —0,029.T)["**" (—In ) 4", (3.4)
3.3. Két qua xac dinh nhiét 4n hoa hoi ciia muc

Nhiét an héa hoi dugc x4c dinh thong qua d6 4m can bang cua vat liéu, khi xac dinh
bé qua anh huong cua yéu té nhiét do. Nhiét an héa hoi cua muc éng duoc xac dinh theo
phuong trinh (3.5).

h
19 10,5549 exp(-2,3115 - o) (3.5)
hfgo
3.4 Két qua xac dinh hé sé khuéch tan 4m

Hé sb khuéch tan hiéu qua D (M?/s), 1a hé sb c6 anh huong rat I6n dén qua trinh
khuéch tan 4m trong VLS, day 1a hé s6 thudong duge xac dinh tir thuc nghiém.

Tir s6 liéu thuc nghiém, xay dung dd thi IN(MR) va thoi gian siy t s& tim duoc hé s6
k chinh 12 h¢ s géc cua duong thang trén d6 thi In(MR)-t. Tir dy suy ra duoc gia tri cua
Dm.
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45?
D, = k- (3.6)
Trong d6, & 1a nira chiéu day vat lidu siy.
Tur cac gia tri thuc nghiém tai cac nhiét do khac nhau ching toi tim dwoc hé sb
khuéch tan am Dy, phu thudc vao nhiét do c6 dang (3.7).
42810.909
8,314.(T + 273,15)}
3.5. Két qua xay dyng mé hinh toan truyén nhiét truyén 4m
M® hinh qua trinh truyén nhiét truyén am bén trong budng sy bang phuong phéap say
bom nhiét ¢ sy hd trg cia séng hdng ngoai dwoc trinh bay trong hinh 3.1. Myc 6ng &
dang tim phang c6 bé day 28, dugc dat trén khay l1am bang ludi Inox. TNS c6 nhiét do
Ta, d6 4m @a va van toc v. S6ng hong ngoai c6 budce song 1a A, ngudn phat hdng ngoai ¢6
cong suat P dugc dat & phia trén va phia dudi cua 16p VLS.

Nguén phat song héng ngoai
- Cong suht phat P

D, (T)=2,521.10" exp{— (3.7

- Budcséng A

RN ERE RN

— - Phn tir vo
N cung nho
-Nhigtdo T, —>

-Dyim @,

- Vén toe v

Tac nhan séy:

ARRAARERRRER

Nguén phat song héng ngoai
- Cong suét phat P
- Budc séng 4

Hinh 3.1. So' d6 mo ta md hinh vdt ly qué trinh sdy muc

Céc gia thuyét khi xay dung md hinh toan hec

- Vat liéu sdy la dong chit va dang hudng, khdng co phan tmg hoa hoc trong QTS,
khéng c6 ngudn sinh nhiét bén trong.

- Truyén nhiét va truyén 4m bén trong VLS dwoc xem 1a mot chiéu theo phuong x
(hinh 3.1).

- Su phan b nhiét d6 va do 4m ban dau cia VLS 1a ddng nhét.

- Muc bng duoc xem 1a nhiing vat liéu xam

- Thit thoét nhiét ra méi truedong bén ngoai 1a khong dang ké.

- Thé tich va hinh dang cua muc sau khi siy thay déi 1a khong déng ké.

- Dong dich chuyén 4m bén trong VLS & dang hoi ¢6 anh huéng dén dong nhiét.

X

A
251 0
0

Hinh 3.2. M6 hinh tém phang cia VLS i
Khi nghién ciu qua trinh TNTA can phai xem xét dén c4c yéu to anh hudng caa dan

5
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nhiét dén khuéch tan am va nguoc lai. Trong QTS, muc tiéu lIa cap nhiét dé tao ra dong
dich chuyén am nén can xét dén anh huong ctia dong dich chuyén am dén dong nhiét.

Ngudn hdng ngoai
Véch. % 1
buong say " .
< Db leu N
NS O — s
N «
¥ Khay Ludi
May muc sa y
o Déiluu X
0 INS T > X vach
4c
:QH : ; buéng séy

Ngudn héng ngoai
Hinh 3.3. So d6 truyeén nhiét khi sy muc
So do truyén nhiét khi siy myc 6ng bang phwong phéap sy bom nhiét két hop hong
ngoai duoc trinh bay nhu trong so do hinh 3.3.
a) Thanh lap phwong trinh truyén nhigt
Qua trinh truyén nhiét bao gdm dan nhiét bén trong vat liéu va trao ddi nhiét gitra bé
mat vat liéu va TNS bang d6i luu, dong nhiét tir nguon birc xa hdng ngoai truyén dén
VLS duoc VLS hip thu trong toan bo thé tich.
Dua trén dinh luat bao toan nang lugng ta c6 phwong trinh can bang nhiét dugc viét

nhu (3.8).
2 Eem=2En—2 Eu (3.8)
Q =Q +Q +Q — Qe (3.9)
Trong do: )
- Q, va Q,, lanhiét luong vao va ra cia phan to tai vi tri x va x+dx, duoc tinh
theo dinh luat Fourier nhu sau.

Q. =k, dye (3.10)

Qua=Q+dQ, =k, =+ &(—kp %]dx]dydz (3.11)
- Q. la nhiét lugng can thiét cip cho am bién d6i pha tir Iong thanh hoi trong VLS.
Trong luan an nay, VLS la muc dng co d6 4m ban dau khoang 84% nén anh huong
caa dong 4m dén hién tuong dan nhiét 1a Ion va can dugc xem xét, do d6 trong phuong
trinh truyén nhiét chung t6i xét dén hién tuong khuéch tan 4m anh huong dén truong
nhiét d6 théng qua nhiét luong can thiét cap cho 4m bién déi pha tir Iong thanh hoi trong
VLS Q, va dugc tinh theo biéu thic (3.12).

Q, =h,n, %dxdydz (3.12)

Trong phuong trinh (3.12) ¢6 hyy (kJ/KQ), p, (kg/m3), M (kg am/kg VLK) lan luot 1a
nhiét 4n hoa hoi cta nudc, khéi lwong riéng caa vat liéu kho va 4m do cua vat liéu.
- Q- la nang lugng hip thu tir birc xa hdng ngoai, W
Qier = Qirdxdydz (3-13)
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- Q lado bién thién noi nang trong phén té sau khoang thoi gian dt va duoc tinh
theo cong thirc.

Q,=C,p, %dxdydz (3.14)

Thay thé cac phuong trinh tir (3.10) + (3.14) vao (3.9), ta c6 phuong trinh truyén nhiét
duoc viét nhu sau.
ar T oM (3.15)

pa =Ky Py +Ehfgpk + Qier

¢

Ning lwong hap thy trén mot don vi thé tich (0, ) trong cong thirc (3.15) duoc tinh
nhu sau:

_ QIaFRJ
Uier = T (3 16)

V6i nhiét niang hap thu tir birc xa séng hong ngoai dugc tinh theo cong thuc (3.16)
Qi =Qe™ (3.17)
Trong d6: o - Hé s6 hap thy, Qi - Nang lwong hap thu tir birc xa hdng ngoai tai
I6p thir i cua vat liéu sdy, Q - Nang luong bic xa tir bé mat nguon dén bé mat VLS
(W) va duoc xac dinh bang biéu thic (3.18).
4 _ 4
Q = o(Tee = T5) . (318)
1-g, 1 1—5

HFH SQ

+ AF +
Ay (UAFRc) +HUAGFyc) A Eaq
_Hg s6 hip thu duoc tinh théng qua mdi quan hé gitta h¢ s do phat xa ciia vat ligu
buong say, hé s6 do phat xa caa VLS va hé s6 hinh dang gitra bo phat hong ngoai va vat
VLS.

a=&,.64.Fy_sog-Fson (3.19)
b) Thanh lap phwong trinh truyén 4m
Theo A.V LuiKov thi gradient nhiét do s€ gay nén sy khuéch tan am trong vat thé.
Tuy nhién, véi VLS 1a muc ng nhay nhiét do d6 phai Say & nhiét do thip dé dam bao
dugc thanh phan chat dinh dudng va mau sac cua san pham. Trong luan an chung toi lva
chon ba muc nhiét d6 sy thuc nghiém 1a 40°C, 45°C va 50°C dé kiém chung, phan tich
va chon ra ché do nhiét do sdy thich hop nhét. Vi vy anh huong caa dong nhiét dén qua
trinh khuéch tan 4m 1a khong dang ké, do d6 trong phuong trinh truyén am ching toi bo
qua anh huong caa dong nhiét dén khuéch tan 4m (Tran Vin Phi, 2002). Phuong trinh
nay c6 dang (3.20).
oM oM
o " ad
c) Pidu ki¢n don tri dé giai bai toan TNTA
Dé giai dwoc hé phuong trinh TNTA (3.15, 3.20) can phai x4c dinh dwoc didu kién
ban déu, diéu kién bién phu hop vai timg phuong phap sdy va timg diéu kién cu thé cua
bai toan ting dung.

7

% Diéu kién ban dau

(3.20)
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~ Nhigt do va do chira am dong nhét, tai thoi diém ban dau (t=0) nhiét d va d¢ chira
am cua VLS la dong nhat.

T(x,0)=T,; M(x,0)=M, (3.21)
< Piéu kién doi xing

al o Mg (3.22)

OX x=0 OX x=0

< Piéu kién bién vé truyén nhiét
Qua trinh trao ddi nhiét tai bé mat cua VLS theo phuong x bao gdm céc qué trinh dan
nhiét, trao ddi nhiét dbi luu giira cac phan tir bé mat va TNS, trao ddi nhiét do qué trinh
nudéce trong vat lidu bde hoi ra méi trwong. Ap dung phuong trinh bao toan ning lwong

tai mat bién cua VLS, ta c6 phuong trinh (3.23).
Qs + 1, (Ta 7Ts) ‘7hfgpkhm (Ms - Me)

x=0

or

X=0 T 5 s
Trong d6: M, la d¢ chtra am can bang cta VLS (kg am/kg VLK), M, l1a d chira am I6p
bé mat caa VLS (kg am/kg VLK), h, 1a hé s6 trao d6i nhiét ddi luu (W/m2K), h, 12 hé sb

A ~A A

trao ddi chat ddi luu (m/s), hy, 1a hé sb 4n nhiét hoa hoi cia nuéc trong vat lieu (kJ/kg),
T, la nhiét d6 caa TNS (°C) T, la nhiét d6 bé mat caa VLS (°C).

% Diéu kién bién vé truyén am. ‘

~ Qua trinh trao doi chat tai be mat cua VLS theo phuong x bao gom cac qua trinh trao
doi chat gitta VLS va méi truong. Ap dung bao toan am tai bé mat ciia VLS ta c6 phuong
trinh (3.24)

(3.23)

M
" 6X X=6
3.6. Két qua giai hé¢ phwong trinh truyén nhiét truyén 'ém i

Trong luan an nay chung tdi sir dung phwong phap s6 (sai phan hitu han) dé giai hé
phuong trinh TNTA.

:hm(MeiMs)

(3.24)

X=6

0

i Hinh 3.4. Buéc chia sai phan cho nia pé day lop VLS ) i
bé giai cac phuong trinh TNTA, tac gia chia ntra bé day s VLS dang tam phang ra
thanh N; (i = 6) khoang cach déu Ax , cac phan tir tinh toan bén trong VLS duoc lay
3 . A A PETES W A
bang Ax, c&c phan tir tai bién va tdm c6 chiéu day bang 7X .

3.6.1. Thiét 1ap h¢ phwong trinh sai phan va thuit toan giai
3.6.1.1. Phuong trinh sai phén truyén nhiét
a) Phuong trinh sai phin cho cac phan tir bén trong VLS: in=1-=(c—1)

12



TroTe (T 2T T MMM
Pt Cory) — Al =k X"y +hgp—" AL -+ Og (3.25)
Nhan hai vé caa phuong trinh trén cho % ta dugc:
PoMn)“pMy,)
_m+1 _Tm km
Tl (Tt T
At pp(Mm)Cp(M.n)(AX ) (3 26)
o Mo (M= M)+ ——— G
PonComAt P Com)
m m
o 1 m kp m hfgpk
bat. Ffr=——— &' =———, 8 =——
" PhnCoun C:(M)p::m C%T(M)p::m
Phuong trinh (3.26) duogc viét lai nhu sau:
m+: ! m+: 1 2a" m+: ! m-+ aem
_Tin—11|: a(m 21|+Tin 1|:7+ ar; 2}_1—in+11|: a(m zj|_Min 1{7:|
(Ax™) At (AX™) (Ax™) At (3.27)

1 ay'
=T, |:Ei| -Mg |:Aieti| +F O

b) Phuong trinh sai phan cho phan tir tai bé mat VLS: in =s
Tai bé mat VLS, ta c6 in = s, phuong trinh (3.27) dwoc viét lai nhu sau:

| e L B o S
(Ax™) At (AX™) (Ax™) At (3.28)
m 1 m a;“ m
=TS |:Ei|_ My |:Ei|+ FOeg

Trong phuong trinh (3.28), Ty duoc ldy tir phuong trinh diéu kién bién tai bé mat
VLS viét du6i dang sai phan:

-I—STA 7TST+1
G (T =) i, (i - ), (T (3.29)
Suy ra:
m-+: ZAX s ZAX m m-+: m-+: ZAX mpm m+: m+; m-;
Ts—llzkipquR+k7phc (Ta 17Ts 1)7k7ph,ghmpk(Ms 17Me 1)+Ts+11 (330)

Thay phuong trinh (3.30) vao phwong trinh (3.28), sau khi rdt gon ta duoc:

7T5m+1 hL + 1 + 1 +-|-1m+1 1 + Msnwll:a;n _ a;‘:l :7Tam+1 hi
k, Ax"™ 2F" AX" K,

p (3.31)
m 1 m+: m m m s 1
-T, [ZF“*}_ M, 1[am]+ M/ [as ]—q,FRAx— Aier {kajl
m
Trong dé: a” - oM o AX"Mgac pm _ kAt
Ttm V9% T ' m m m
P 2k, At CD(M)pp(M)AX

¢) Phuong trinh sai phan cho phan tir & tam: in=c )
Tai bé thm VLS, ta ¢c6 in = ¢, phuong trinh (3.27) duoc viét lai nhu sau:
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_TDTzl at +Tcm+1 i+ 231 _TCTII a1 _Mcm+1 aﬁe
(AX™)? At (AX™)? (AX™)? At

1 a,
=TM = =M = |+ ET
c |:At:| C{At:| rqIFR

Trong phwong trinh (3.32), T dwoc Ay tir phwong trinh didu kién bién tai tim VLS
viét dudi dang sai phan:

m+l _m+1
(Ti+1 T|71 ) 0= TCTII — TcTII (333)
2AX

Thay phuong trinh (3.33) vao phwong trinh (3.32), sau khi rdt gon ta dugc:

hm
_Tcndl 2 + -I—cm+1 i + 1 _ Mcm+1 fg — -I—Cm i
AX" AX"F" FCom,y F"

(3.32)

) (3.34)
o AX
_Mmn 9 22
c ]:kacp(Mc) :| + e kg,
Trong d6: FR" :%
ComyPAX
3.6.1.2. Hé phwong trinh sai phin truyén 4m
a) Phuong trinh sai phin cho cac phan tir bén trong VLS: in=1+(c—1)
Phwong trinh truyén am (3.20) dwoc viét dudi dang sai phan nhu sau:
(le+17M|:‘) MM _op M\ e
— Dm in-1 in in+1 .
At Min (Axm)z (3 35)
Sau khi rut gon ta duoc:

_ £ ML Dfr""m m+1 i ZDE‘" _ m+1 Df:'"m _ m|:i:| 3 36

Minll:(AXm)z +Mq At+(AX'")2 Minia (X" =M At ( . )

b) Phuong trinh sai phan cho phan tir tai bé mat VLS: in =s
Tai bé mat VLS, ta c6 in = s, phuong trinh (3.36) dugc viét lai nhu sau:

—M?f[ o Z}M?*{ngz}—mm{ o Z}M:H (3:37)
(AX™) At (AX™) (AX™) At

m

Trong phuong trinh (3.37), MM dugc 1y tir phwong trinh didu kién bién tai bé mat
VLS viét du6i dang sai phan:

(Mozomey) o
_Dmﬁzhg(wl—w Y (3.38)
Suyra: mryt = 2 (v o) mr (3.39)

m

Thay phuong trinh (3.39) vao phwong trinh (3.37), sau khi rdt gon ta duoc:

—M;*l[h: #On A } w“( Dr. ]——MS’"{AX }- M (h7) (3.40)
AX" 24t AX 24t

¢) Phuong trinh sai phin cho phan tir ¢ thm: in=c¢ )
Tai bé tdm VLS, ta c6 in = ¢, phuong trinh (3.36) dugc viét lai nhu sau:
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—Mm*{ D, }M:“[lJr ZDQ"Z}—MQ‘;{ Dmmmz}:mg‘[l} (3.41)
(Ax"™)? At (AX™) (Ax™) At

Trong phuong trinh (3.41), M" duoc l4y tir phuong trinh diéu kién bién tai tam
VLS viét dudi dang sai phan:

M =0=>MM =M (3.42)
2AX
Thay phuong trinh (3.42) vao phwong trinh (3.41), sau khi rit gon ta duoc:
_MM[ 207 }M:*{“ sz"z}chm[l} (3.43)
(AX"Y At (AX™) At

Nhu vy, ta s& thiét lap duoc hé phuong trinh sai phan gém 14 phuong trinh, twong
Gng véi 7 phan tir can xac dinh nhiét do va do chaa am tai mét thoi diém bat ky. Tu do
viét lai hé gom 14 phuong trinh dugi dang ma tran c¢é dang nhu sau:

a .a

(l( a(

7(1,0) T(Ln+1) M(1,0) M(1,n+1) Tl ¢
a ..oa a ..oa
T(2,0 T(2,n+1 M(2,0) M(2,n+1)
- o ¢ = (3.44)
M C
ar(ym,o) aT(n+l.71+l) Aprnir0) - Amstae (n+1) (n+1)

Giai h¢ phuong trinh 3.44 bing phuong phap ma tran nghich ddo s& cho nghiém la
cac gia tri nhiét d6 va do am tai ttrng‘thc‘ri diém bat ky )
H¢ phuong trinh TNTA véi 7 phan tir cho nira bé day tam myc ¢6 dang nhu sau:

7-|—Sm+1 hi+ 1 + 1 +-|—1m+1 1 +Msm+1|:asm7a$}:7-l—am+l hﬁc 7-|—Sm|: 1 :|
k, AX" 2F" AXT k, 2F"

m-+ m mam s 1
_Me 1[am]+Msas _qIFRAX_qIFR|:2k:|
p

[ m ] [ 25™ 1 [ m a.rn— m
_Tsm+1 all - +T1m+1 i + a‘ll > _T2m+1 a11 - |- Mlm+1 ey =-|-1m |:ij| _ Mlm i + Frmq”:R1
(A" At (AXT) %) At At AL R
_Tm+1 alT +-|-m+1 i_‘_ zatr: _Tm+1 aIT -M m+1 ir: Tm|:ij| Mm ai q
1 (Axm)z 2 At (AXM)Z 3 (AXm)Z 2 At 2 At 2 rz IFR,2
[oam 7 M 23" [.m m m
L T T e W ) O VT O i VI
%) At (AX7) %) At At At ‘
m+ [ a‘T ] m+ | 1 Za‘T m+ [ aiT m+ aemai ml 1 m a":
T ' my\2 +T = m2 -Tq ' 2 -M, e =T, [*} M| = FrAqIFRA
%) At (AXT) %) At At At
M m ] M 25" M m m m
_TAW1 a‘s > +'|'5'“+1 i a‘s 5 _Tcm+1 a‘s - _M;ml 3 =T5m i M g |:r Uirs
8) At (X7 %) At At Al E

hf, hf,
_T5m+1|: 2m } +Tcm+1|: Zm + imii _ Mcm+1 - fg :Tcm |:imi| _ Mcm . fg + qIFRYC A:
AX A" F F'Com) F F'Com) k




[ o ] i 2D] | [ o ] M1
_Msm+1 Uy 2 + M1m+1 i _ M;Hl m > — Mlm i
X X X LAL |
(Ax™) At (A ) (Ax™) At
mo ] [ m ] [ m M1
_M1m+1 D"‘z = |+ M£n+1 i + 2D“‘22 _ M3m+1 sz — Mzm i
(Ax™) At (AX™) (Ax™)? | At |
DN | I 2D; | [ Dr ] (1]
_M;+1 maz +M:;n+1 i —M;Hl ’“32 =M:;“ i
(AX™) At (Ax ) (AX™) | At |
[ bm ] i 2Dp | [ bm ] M1
_M3m+1 my 5 + M;Hl i M;Hl my — M[;“ i
(AX™) At (AX" ) (AX™)? | At |
Dr | [ 2D] | [ Dr ] (1]
_ML;nJrl m52 +M;n+1 i _Mén+1 ’“52 :Mg\ i
(AX™) At (AX™ ) (AX™) | At |
_M m+1 2Dfr""c +Mm+1 i_'_ 2D"““c :Mm|:i:|
5 _(AX)Z c At (AX)2 c At

3.6.2. Kiém chitng md hinh ly thuyét véi cac nghién ciru vé say mue da cong bd

M0 hinh toan ciia QTS muc bang bom nhiét két hgp hong ngoai do ching tdi xay
dung khi sir dung dé mé phong cac QTS muc bang khong khi néng va hong ngoai — doi
Iwu, dugc diéu chinh nhu sau: gié trj cia nguén pht h6ng ngoai s& dugc gan gid tri bang
khong d6i v6i phuong phap say khong khi néng va gan gia tri bang gia tri thuc nghiém
d6i v6i phuong phap say hong ngoai — db Iuwu; nhiét d6 (Ta), van toc va do 4m ban dau
(pa) ciia TNS (V) s& duwoc gan bang chinh gia tri thuc nghiém va giir nguyén trong qué
trinh mé phong;
% So sanh véi két qua nghién ctru thuc nghiém caa Chen

Hinh 3.5 so sanh céc gia tri du doan d6 chira 4m trung binh ciia mé hinh Iy thuyét véi
két qua thwe nghiém caa Chen. Tai muc nhiét do 12 50°C, sai léch 16n nhét 12 6,6%, néu
tinh cho toan bd QTS ta c6 RMSE = 0,28 va Py, = 8,9%, sai léch vé thoi gian siy 4,3%.
O mirc nhiét d6 60°C sai léch vé do chira 4m trung binh 16n nhat bang 9,1% va trong toan
bo QTS cb gia tri 1a RMSE = 0,24 va Py = 10,9%, sai léch 13,8% so véi két qua thuc
nghiém.
% So sanh v6i két qua nghién cau thuc nghiém cua Vega Gélvez

10

x - L thuyét 50°C 55 e Ly lhuycl 50°C
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v 87 1 thore S0 . 45 Ly thuyét 60°C
o Thye nghi¢m 60°C ciia C 1
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Hinh 3.5. So sanh két qua ctia mé hinh Hinh 3.6. So sanh két qua ctia mé hinh
Iy thuyét véi két qua thiee nghiém ciia Iy thuyét véi két qua thiee nghiém ciia
Chen Vega-Gélvez
Puong cong sdy so sanh két qua ciia md hinh ly thuyét vai két qua thuc nghiém cua
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Vega-Galvez duoc biéu dién trén hinh 3.6. Sai léch d¢ chira am trung binh giira két qua
du doan va thyc nghiém trong QTS tai cac mirc nhiét do 50°C va 60°C lan luot 12 17,9%
va 15,6%. Sai léch vé thoi gian sdy va tc do sy gitra két qua thuc nghiém va dyu doan
la 11,2%, 25% (kg am/kgVLK.phat) ¢ muc nhiét d¢o 50°C va 19,3%, 18,5 (kg
am/kgVLK .phdt) & mirc nhiét do 60°C.

Két qua so sanh néu trén cho thiy cac duong cong siy duoc tinh tir md hinh toan Iy
thuyét c6 bién dang va xu huéng 1a kha twong ddng véi cac duong cong thyuc nghlem Do
d6 hoan toan co6 thé dung mo hinh toan do ching toi xay dung dé nghién ctu qué trinh
TNTA khi sdy muc 6ng bang bom nhiét ¢6 su hd tro ciia song hdng ngoai.

3.6.3. Pong luc hoc qua trinh say

Dong hoc QTS 1a no6i dén quan hé vé sy thay dbi do chira am cua VLS theo thoi gian.
Dé nghién ciu qué trinh nay bang ly thuyét, chiing téi thyuc hién giai dong thoi hé phuong
trinh truyén nhiét (3.15) va truyén am (3.20) tmg voi cac thong s6 TNS va VLS da lya
chon.
3.6.3.1. Pwong cong siy

Puong cong sy 1a d thi biéu didn méi quan hé giira sy bién thién do chira am trung
binh ciia VLS theo TGS. Duya trén céc két qua tinh toan, duong cong siy ng véi théng
s6 ciia TNS bao gom: nhiét 6 45°C, van toc 1,4 m/s va do am twong dbi 15%, dwoc biéu
dién trén d thi hinh 3.7 & cac trueong hop chi sir dung bom nhiét; bom nhiét két hop véi
btrc xa hdng ngoai tai 3 mirc cong suat 1a 250 W, 500 W va 750 W.

Két qua trén hinh 3.7 cho thay ¢ cac ché do siy khac nhau, xu huéng giam am cua
muc twong ddi gidng nhau. Trong giai doan dau (0 + 200 phat) d6 4m cua myc giam
nhanh sau d6 giam dan cho dén khi dat am d6 yéu cau. Két qua ciing cho thay khi c6 su
hd trg cua bic xa hong ngoai, thoi gian siy giam di rd rang: khi siy bing bom nhiét
khéng c6 su hd trg caa hdng ngoai, TGS can thiét dé vat liéu dat do 4m cudi 25% 13 938
phut. Khi c6 su hd tro cia dong birc xa & cong suit 250 W thi TGS giam con 615 phit,
giam 34,4 % so Véi Séy bom nhiét. Néu tiép tuc tang cong suat buc xa 1én 500 W hay 750
W thi TGS giam xuong con 532 phat va 497 phdat.
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Hinh 3.7. Puwong cong sdy ¢ ché dé Ta=  Hinh 3.8. Puwong cong nhiét dé sdy cia
45°C, v =14 m/s; pa = 15% muc ong
Két qua trén hinh 3.7 ciing cho thdy khi ting céng suat buc xa hong ngoai trong
khodng tr 250 W dén 750 W thi TGS giam dan. _Tuy nhién, kha nang rut ngan thoi gian
say khong ti I¢ thuan voi mie ting cong suat. Diédu nay la do qua trinh thoat am cua VLS
ra bén ngoai can cd thoi gian nhat dinh. Hon nita, néu cong sut tang 1én qua cao s& lam
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cho nhiét do caa VLS ting theo din dén viéc pha hity cc tinh chat Iy hoa cua VLS va do
d6 1am giam chat lugng VLS.
3.6.3.2. Puong cong nhiét df siy ,

Két qua trén do thi hinh 3.8 cho thay trong giai doan dau ciia QTS khi am d6 ciia muc
con cao va nhiét do caa muc thap xuat hién sy giam nhiét do ca o tam va bé mat caa VLS.
Tuy nhién, hién twong ndy chi xay ra trong khoang thoi gian rat ngén, sau dé nhiét do
cua ca bé mit va tim VLS déu ting nhanh va 6n dinh & muc nhiét d nhat dinh tuong
ng véi timg ché do siy. Theo phan tich sy thay ddi nhiét d6 trong QTS (Tran Vin Phu,
2002) viéc tang nhiét do ca thm va bé mat VLS ching to sy bit dau cua giai doan toc do
say giam dan. Két qua ciing cho thdy, khi dat dugc mirc nhiét d6 6n dinh, nhiét do ¢ tam
¢6 xu huéng cao hon nhiét do tai bé mat khi sy c6 sy hd tro cua séng hdng ngoai (Wang,
2014). Trong khi d6, d6i v6i phuong phap siy bom nhiét thi hau nhu khéng c6 su khac
biét gitra nhiét d6 tdm va nhiét ¢ bé mat cua muc siy. Khi cong suat phat cua hong ngoai
cang tang thi mirc d6 chénh léch giira nhiét do tai tm va tai bé mat cang 16n. Su chénh
léch nay chinh 1a mét trong nhitng wu diém cua phuong phép sdy c6 sy hd tro cua séng
hong ngoai, né 1am cho gradient nhiét do va am do trong VLS cuing chiéu va két qua lam
tang cuong kha nang truyén am bén trong vat liéu ra ngoai I6p bién nén rit ngian dwoc
thoi gian sdy. Nhiét do trung binh ciia VLS & cac mirc 250 W, 500 W va 750 W lan luot
bing 45,9°C, 47,6°C va 50,3°C. Nhu vy, & mirc cdng suat hdng ngoai 1a 750 W thi nhiét
d6 trung binh cia VLS ting cao 1am anh huong dén chat lugng VLS. Py ciing 14 co s&
dé chang tdi lra chon murc cong suat 500 W cho nghién ciru thuc nghiém.
3.6.3.3. Puwdng cong toc do siy

Puong cong toe d6 say cho hai phuong phap siy bom nhiét va bom nhiét két hop
hdng ngoai & ché do Ta=45°C, v = 1,4 m/s; @a = 15% duoc biéu dién trén hinh 3.9. Két
qua thé hién rd rang duong cong téc do Séy ciing chi xdc dinh mét ché do téc do giam

dan va hau nhu khong ton tai glal doan tbc do siy khong doi va giai doan dét nong.
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Hinh 3.9. Puong cong toc dg say ¢ ché dg Ta = 45°C, v = 1,4 m/s, . = 15%
Nhan xét

Két qua nghién ctiu ly thuyét dong hoc QTS dua trén két qua giai hé phuong trinh
truyén nhiét truyén am (3.14) va (3.19) cho thay:

- Cac QTS muyc tng Vi cac thong s6 cua TNS da Iya chon déu nam trong giai doan
tc do say glam dén, giai doan dét néng va giai doan tbc do say khong dbi 1a rat ngén.

- Viéc bd sung nguon phat buc xa hong ngoai vao hé théng sy bom nhiét di cho két
qua rd rang vé kha ning rit ngin TGS so vai truong hop chi c6 bom nhiét.
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- Viée téng cong suat nguon phat buc Xa hdng ngoai s& giam TGS, nhung s& dat toi
trang thai ma ¢ d6 néu tlep tuc ting cong suét ciing khong thé giam nhanh thoi TGS. Bén
canh d6 viéc tang cong suét hong ngoai s€ lam tdng nhiét do VLS Ién cao diéu nay c6 thé
lam giam chat lugng cua san pham siy.

Chuong 4. KET QUA NGHIEN CUU THUC NGHIEM KIEM CHUNG LY
THUYET VA XAC PINH CHE PQ SAY

4.1 Kiém chieng mé hinh ly thuyét véi thwc nghiém tai cac mikc nhiét d9 khac nhau

Hé phuong trinh TNTA dugc giai v6i cac thong sb nhiét vat 1y da duoc xac dinh nhu
trong muc 3.1 + 3.4. Mt khac cac théng s nhu: chiéu day, nhiét do ban diu, céng suat
nguon phét hong ngoai, van toc, nhiét o va do am TNS dugc xac dinh bang dung cu do
trong qua trinh thyc nghiém s& duoc sir dung 1am céc gid tri dau vao cta qua trinh tinh
toan 1y thuyét.
4.1.1. Kiém chiing md hinh 1y thuyét véi két qua thuc nghigm theo nhigt do vat ligu
say

Két qua tinh toan va thuc nghiém cho thay thay ddi nhiét d6 VLS tai cac muc nhiét
d6 40°C, 45°C va 50°C duoc biéu dién trén hinh 4.1. Qua cac duong cong phan bé nhiét
d6 cho thay sy twong dong gitra két qua dy doan va thyc nghiém, véi hé s6 twong quan
R? tai ba ché d¢6 sdy ¢ cac muc nhiét d6 40°C, 45°C va 50°C lan luot 1a 0,92, 0,91 va
0,936.
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Hinh 4.1. Thay déi nhiét dg VLS giiza két qua du dodn véi thiec nghiém tai cac mic
nhiét dé 40°C, 45°C va 50°C

Nhu vy nhiét d6 VLS cao hon nhiét d6 TNS 1a do ngoai lwong nhiét duoc truyén
bang dbi luu tir TNS dén VLS con ¢d sy hd tro cua birc xa hdng ngoai. Cac phan tir nuéc
trong vat liéu s& duoc gia nhiét tir buc xa hdng ngoai, do dé trong ving chiu anh huong
caa s6ng hdng ngoai vat liéu s& néng Ién trén toan bo thé tich, diéu nay khac hon nhiéu
v6i QTS BN thong thuong la nhi¢t do cuaVLS chi dat ti da bang nhiét do TNS. Vi vay,
Khi két hop vei song hdng ngoai viéc tang the sdy giup QTS nhanh hon, giam thoi glan
Say la rat rd rang. Két qua nay tuong dong vé xu hudng thay ddi nhiét do khi so sanh véi
két qua nghién ciru thuc nghiém cia Wang (2014).
4.1.2. Kiém chieng mé hinh ly thuyét véi thuc nghiém theo qua trinh giam am
a) Tai mic nhiét d¢ 40°C

Hinh 4.2 cho thay sy bién ddi d¢ chira 4m theo thoi gian tir md hinh Iy thuyét va thuc
nghiém 14 kha trong ddng nhau. Sai léch chuan trung binh Py, 12 11,35%. Khi so sénh vé
thoi gian siy, két qua du doan dé dat dwoc do chira am trung binh 0,333 kg am/kgVLK
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(25% doa am tuong dol) can 639 pht, trong khi két qua thuc nghiém gia tri nay 570 phut,

sai léch vé thoi gian say gilra két qua ly thuyét vai thuc nghiém la 10,7%. Sai léch ve toc
do say gitra ly thuyét va thyuc nghiém Ia 15,7% (hinh 4.3). Do thi hinh 4.3 ciing cho thay
& giai doan dau cua qua trinh siy, két qua du doan va thuc nghiém cé sy sai léch Ion,
nguyén nhén la do trong qué trinh tinh todn nhiét dd TNS duoc gan 1a 40°C, tuy nhién
trong qué trinh thuc nghiém thi tién hanh tir nhiét d6 méi truong do d6 sau mot khoang
thoi gian nhiét do TNS trong budng sy méi dat dén nhiét do 40°C (hinh 4.3), diéu nay
dan dén dong luc cua qué trinh sdy & giai doan dau (tir 0 + 30 phit) cham hon so véi két
qua tinh toan.
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Hinh 4.2. Buong cong say giira két qud
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b) Tai muac nhiét do 45°C

00 05 10 15 20 25 30 35 40 45 50 55
Dj chira 4m, kg dm/kg VLK

Hinh 4.3. Puong cong toc dg say cia

két qua dy doan va thuc nghiém tai mirc

nhiét do 40°C

Két qua du doan va thuc nghiém tai mirc nhiét do 45°C duoc trinh bay trong hinh 4.4
va hinh 4.5. Sai léch vé do chua am gitra két qua du doan va thuc nghiém Py, 12 9,7%, sai
s6 RMSE 14 0,21. Thoi gian sdy can thiét dé dat d6 chira am yéu cau cua két qua ly thuyét
va thuc nghlem 12533 phut va 495 phuat, sai léch 1a 7,1%.
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Hinh 4.4. Purong cong sdy giira két qua
du dodn voi thuc nghiém tai mic nhiét
do 45°C
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Hinh 4.5. Burong cong téc do sdy gida
ket qua du dodn voi thuc nghiém tai
muzc nhiét dg 45°C

Qua két qua tinh toan va thuc nghiém cho thay gié tri tc do siy ¢ giai doan 30 phat
dau cua qua trinh tinh toan ludn cao hon so véi thuc nghiém (hinh 4.5), nguyén nhan la
do thiét bi sdy bi ton that nhiét qua cac véch, trong khi tinh toan gia thiét 1a khong c6 ton
thét. Sai léch vé& téc do siy trung binh giira két qua ly thuyét va thyc nghiém 1a 6,1%.

¢) Tai mac nhiét @9 50°C



DPuong cong sdy du doan va thuc nghiém tai mac nhiét do 50°C duoc biéu dién trén
hinh 4.6. Xét trong toan bo QTS ta c6 sai léch vé d¢ chira am Py, 12 11,1% va sai s6 RMSE
1a 0,24. Thoi gian say can thiét dé dat do chira 4am yéu cau cua két qua dy doan va thuc
nghiém 1a 471 phat va 450 phat, sai léch vé thoi gian say giira két qua dy doan va thuc
nghiém la 4,5%.
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Hinh 4.6. Puong cong say giira két qud Hinh 4.7. Buong cong toc do say cia
du dodn voi thuc nghiém tai mac nhiét ket qua dy dodn voi thue nghiém tai
do 50°C murc nhiét do 50°C

Tir cac dudng cong sy (hinh 4.2, hinh 4.4 va hinh 4.6) cho thy tai ba mac nhiét do
40°C, 45°C va 50°C qué trinh giam am khi thuc nghiém & giai doan tir lGc bat diu siy
dén khi VLS dat dén d6 chira am khoang 0,6 kg am/kgVLK dién ra cham hon so véi két
qua tinh toan, tuy nhién & giai doan sdy sau d6 qua trinh giam am & két qua thuc nghiém
dién ra nhanh hon. Nguyén nhan 1a do chiéu day lép vat liéu khi thuc nghiém giam cling
v6i do chtra 4m, trong khi qua trinh tinh toan chidu day nay duoc gia dinh 1a khong thay
dbi. Vi vay qua trinh thoat am tir tim VLS ra bé mat khi thuc nghiém dién ra nhanh hon
S0 Vi qua trinh tinh toén.

4.2. Kiém chitng md hinh ly thuyét véi két qua thwc nghiém tai cac mirkc cong suit
khéc nhau

C4c thong sb nhu chiéu day, nhiét do ban dau, cong suat ngudn phat hong ngoai, van
tc, nhiét do va do 4m TNS duoc xac dinh bang dung cu do trong qua trinh thuc nghiém
s& dugc st dung 1am cac gié tri dau vao cua qué trinh tinh toén.
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Hinh 4.8. Puwong cong sdy giza két qua  Hinh 4.9. Puong cong toc dé sdy ciia két

dir dodn véi thuc nghiém tai cAc ché dg  qua dir dodn véi thue nghiém tai cac ché

sdy BN + HN 250 W, BN + HN 500 W,  dg sdy BN + HN 250 W, BN + HN 500
BN + HN 750 W va BN W, BN + HN 750 W va BN
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Qua phan tich cac két qua cho thiy sai léch vé& d6 chira am giita két qua du doan va
thuc nghiém & céc ché do sdy BN + HN 250 W, BN + HN 500 W, BN + HN 750 W va
BN lan luot 12 12,3%, 11,1%, 10,2% va 15,1%; sai s6 RMSE tai cac ché d6 say lan luot
1a 0,26, 0,24, 0,20 va 0,29. Két qua nay mét lan nira chitng minh mé hinh toan ly thuyét
c6 thé mo ta ban chat qua trinh TNTA trong ca hai truong hop say BN + HN va BN thong
thuong.

Thoi gian sdy ctia phuong phap say BN + HN 500 W nhanh hon so v6i phuong phap
say BN 1a 592 phut khi du doan va 450 phut khi thuc nghiém.

Két qua cho thiy cac duong cong téc do say giita két qua tinh toan va thuc nghiém la
kha twong dong. Sai léch vé tc do sy gitra két qua tinh toan va thuc nghiém tai cac ché
d6 siy lan luot 14 5,8%, 14%, 6,3% va 6,4%.

4.3. Nhan xét

Qua céc két qua thuc nghiém va du doan cho thay néu trong QTS, nhiét do trung binh
cua VLS Ién hon nhiét d6 trung binh ciia TNS c6 nghia la da khic phuc duoc hién tuong
can tré dich chuyén cua dong nhiét dén dong 4m nhu & truong hop say BN thong thuong.
Do nhiét d6 cua vat VLS Ién hon nhiét d TNS nén dong nhiét va dong 4m cting chiéu
do @6 téc do say duoc cai thién dang ké. Pay 1a 1y do chinh vé viéc giam thoi gian say
khi sy BN+HN khi so sénh véi phuong phéap siy BN.

Qua két qua so sanh cho thay su sai léch giita két qua dy doan bang mé hinh ly thuyét
va thuc nghiém cé thé do mét sé nguyén nhan sau:

- Trong QTS thuc nghiém cac gia tri vé nhiét, am cua vat liéu thay ddi, cac gia tri hé
s6 khuéch tan 4m bi anh huong thém bai cac yéu té khac nhu hién twong cong vénh ma
trong pham vi nghién ctu ly thuyét bo qua do tinh phtc tap cua hién tuong.

- C4c yéu t6 nhu hé sb phat xa, khoang cach dat nguon phéat hong ngoai ciing anh
huéng dén QTS.

- Sy d6i xting hoan toan gitra hai mat trén va duéi cua VLS trén thyuc té con chwa hop
ly do su che khuat ciia khay, ludi d& vat liéu phia duéi day.

Tuy nhién, véi nhitng két qua nhu da trinh bay & trén cho thay mé hinh Iy thuyét cho
két qua dy doan QTS phu hop Vvéi dién bién trén thyc té khi tién hanh thuc nghiém. Do
d6 c6 thé ding mo hinh toan dé dy doan tdc do sy, thay ddi nhiét do va do chira 4m cua
VLS trong QTS.

4.4. Quy hoach thuc nghiém
4.4.1 Phét biéu bai toan hop den
% Xac dinh cac ham muc tiéu (cac thong sé dau ra)
- Thoi gian sy t (phit), dwoc ky hiéu 1a Y
- Phan trim ham lwong NH;z (%mg), ky hiéu héa 1a Y-
- Ung suét cit UsC (N/cm?), duoc ky hiéu 12 Y
% Xac dinh cac thong sb vao
- Van téc cia TNS v (m/s)
- Nhiét d6 caa TNS Ta (°C)
- Cong suit hong ngoai P (W)
4.4.2 K& hoach thuc nghiém béc 2

Ma tran thuc nghiém bac II duoc thuc hién theo phuong 4n bat bién quay khong co
tinh truc giao. S6 lugng thi nghiém duoc xac dinh theo cong thirc sau:

N = 2%+ 2K +no-2% + 2.3+ 6 = 20 4.2)
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Trong d6: k — s6 yéu t nghién ctru dau vao cua bai toan, k = 3; 25— sb luong thi nghiém
& muc trén va mic dudi, 22 = 8; 2k — s6 Iwong thi nghiém & mirc diém sao + o, 2k = 6;
no — s6 lwong thi nghiém Iap lai & mic co so, chon np = 6.
< Két qua thi nghiém
Thyc nghiém theo ma tran di lap ta tién hanh phan tich phuong sai va kiém tra sy
tuong thich cua md hinh cho ca ba ham toan da thirc bac 2. ba xay dung dugc mo hinh
toan bleu dién mbi quan h¢ gitra thoi gian sdy, ham luong NH3 va (g sut cit véi nhiét
do, van toc va cong suat ngudn phat hong ngoai nhu sau:
t = 3633,95 - 102,19.T, - 29,3557.v - 1,25957.P + 0,83059.T.2 + 0,0189.T..P +
0,000166155.P?
NH; = 109,302 - 3,71507.T, + 2,25535.v - 0,00689514.P + 0,0347654.T.2 -
0,143125.T..v + 1,70914.v2 + 0,00000352689.P?
UsC = -22,9757 + 1,08907.T, - 5,41366.v - 0,00485686.P - 0,00976297.T.% +
0,128125.T,.v + 0,000155.T..P
% X4c dinh dwoc cac thong s phu hep
»  Nhiét do TNS phu hop: T.=46,5°C
= Van téc TNS pht hop: v =1,1 m/s
= Cong suat hong ngoai phtl hop: P =528 W
4.4.3 Thuc nghiém so sanh dwong cong che do say phu hep
Thong qua phuong phap quy hoach da yéu t6 xéc dinh duoc cac thdng sb tdi wu (phu
hop) cua thiét bi sdy vai cac gia tri cu thé nhu sau: Nhiét @6 TNS Ta = 46,5°C, van toc
TNS v = 1,1 m/s va cong suat hdng ngoai P = 528 W.
Két qua du doan va thuc nghiém tai ché do siy phu hop duoc trinh bay trong hinh
4.10 va hinh 4.11. Sai 1éch vé& do chira 4m giira két qua du doan va thuc nghiém Py la
7,3%, sai s RMSE 14 0,19. Thoi gian sdy can thiét dé dat d6 chira 4m yéu cau ctia két
qua ly thuyet va thyc nghiém la 480 phut va 459 phit, sal 1&ch la 4 3%.
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Hinh 4.10. Puong cong say gizakét  Hinh 4.11. Puong cong toc dé sdy cia két
qud dy dodn véi thuc nghiém tai mic qua dy dodn voi thuc nghiém tai mirc
nhiér d 50°C nhiét dj 50°C
KET LUAN VA KIEN NGHI

KET LUAN

Céc két qua nghién ctiu cua luan 4an da dat dugc muc ti€u va cac noi dung can
nghién ciru ctia luan an. Tir nhitng két qua nghién ctru trong luan an, ching toi rit ra mot
s0 két luan chinh sau day:

23



1. Bang thuc nghiém da xay dung dugc cac phuong trinh xac dinh tinh chat nhiét
vat ly cia myc ong tai Viét Nam nhu sau:
- Nhiét dung riéng ctia muc éng;
C, =3113+0,006.0 (R?= 0,968)
- Khéi lugng riéng caa muyc ong;

P, =2059 - 71[“’} - 736exp[o, 247“’] (R?=0,976)
29

0
- P 4m cén bang ciia muc ong;
@, =[exp(-1,383-0,029.T)]"* (~In ) **7

- Hé sb khuéch tan am.

D, (T)=2,521.10"° exp|: 42810.909 :|

8,314.(T +273.15)
- Théng sb nhiét an hoa hoi cua muyc ong.

—8 —140,5549exp(-2,3115- w)
fgo

2. Xac dinh dugc phwong phéap sy muyc éng bang thiét bi siy bom nhiét két hop
bure xa hong ngoai. Xay dung dugc md hinh toan biéu dién qua trinh TNTA trong QTS
muc ong bang phuong phap say bom nhiét két hop birc xa hong ngoai khi xét dén anh
huéng d6 4m dén hién twong dan nhiét.

3. H¢ phuong trinh TNTA dugc giai ddng thoi bang phuong phép sai phan hiru
han, két qua da dugc kiém chimg voi két qua di duoc cong bd cua cac tac gia khac khi
nghién ctru vé sdy muc. Mat khac két qua nay ciing duoc kiém chimg su phu hop thong
qua thye nghiém.

4, Bang phuong phéap quy hoach thye nghiém luan an da xac dinh duge mo hinh
hdi qui biéu dién su phu thudc gitra thoi gian say, ham lugng NHs va timg suat cit voi
nhiét d6 TN'S, véan téc TNS va cong suat ngudn phat hong ngoai nhu sau:

t = 3633,95 - 102,19.T. - 29,3557.v - 1,25957.P + 0,83059.T.> + 0,0189.T.P +
0,000166155.P?

NH; = 109,302 - 3,71507.T + 2,25535.v - 0,00689514.P + 0,0347654.T? - 0,143125.T,.v
+1,70914.v2 + 0,00000352689.P?

UsC = -22,9757 + 1,08907.T. - 5,41366.v - 0,00485686.P - 0,00976297.T.2 +
0,128125.T,.v + 0,000155.T,.P

5. Trén co s& cac phuong trinh hdi qui, sir dung phwong phap téi wu dé xac dinh
ché do sdy phu hop cua thiét bi siy. Nhiét d6 TNS phu hop: Ta = 46,5°C; Van toc TNS
phu hop: v = 1,1 m/s; Cong suét hong ngoai pht hop: P =528 W
KIEN NGHI

V6i két qua nghién ctru ciia luan an, chung toi thay can tiép tuc nghién ctru sau hon
mot sd noi dung sau:

Mac du ndi dung nghién ciru cta luén an da dat dugc mot s6 két qua 1y thuyét va thuc
nghiém, tuy nhién can trién khai thi nghiém ¢ quy mé 16n hon dé danh gia hiéu qua kinh
té cua k¥ thudt siy ma luén an dé xuat.
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