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LOI CAM DOAN

To61 cam doan day la cong trinh nghién ctru cua toi.
Céc s6 liéu, két qua néu trong luan an 1a trung thue va chua timg duoc ai
cong bd trong bat ky cong trinh nao khac.

Néu sai t6i xin chiu moi hinh thirc ky luat theo quy dinh.

Lé Quang Huy



LOI CAM ON

Trude hét, t6i xin tran trong cam on Truong Pai hoc Néng Lam Thanh phé
Ho Chi Minh da tiép nhdn va tao diéu kién cho téi hoan thanh chwong trinh Nghién
cuu sinh 2011 — 2017.

Ddc biét, téi xin trdn trong giri 107 cdm on chdn thanh téi Thay huéng dan
GS.TS Nguyén Hay va GS.TSKH Tran Vin Phii da hét long hwdng dan, givip do va
dong vién t6i trong suot qud trinh thuc hién lugn an. Ké tiép t6i xin cam on PGS.TS
Nguyén Huy Bich, TS. Bii Ngoc Hiing, PGS.TS Lé Anh Pirc cing cac Thay Cé ciia
Khoa Co khi Céng nghé da gop ¥, b6 sung cho nhitng néi dung va hinh thirc dé toi
hoan thanh ludn an.

Toi xin chan thanh gui loi cam on TS. Pao Khanh Dw, Ban lanh dgo va cac
ban dong nghiép ciia B6 mén Nhiét Lanh Truong Cao dang Ky thudt Cao Thang da
luon khuyén khich, dong vién, giup do va tao diéu kién cho t6i thuc hién ludn dn.

Cudi cing, t6i ciing giki 10i cam on dén cdc thanh vién trong gia dinh da
luén khuyén khich, dong vién va danh moi diéu kién tot nhat trong sudt thoi gian

lam Nghién citu sinh.

Lé Quang Huy
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CAC KY HIEU CO BAN THEO MAU TU ABC

KY HIEU ‘ Y NGHIA N(;rlﬁl\EI;EN
%C Phan tram ham luong vitamin C %
%M Ty 16 thu hoi san phdm %

a Hé s6 khuéch tan nhiét m?/s
am Hé s6 khuéch tan am m?/s
Ar Chi phi dién nang ri€éng kWh/kg
Bi Tiéu chuan Biot vé truyén nhiét Khéng
Bim Tiéu chuan Biot vé truyén 4m Khong
Cm Am dung riéng kg/(kg°M)

COP Hé s6 hiéu qua ning luong. Khong
Cv Nhiét dung riéng dang tich JI(kgK)

d Duong kinh mm

F Dién tich m?
Fo Gia tri bang phuong sai chuan F Khong
Fo Tiéu chuan Fourier Khéng

Fom Tiéu chuan Fourier vé trao d6i 4m Khéng

Ft Tiéu chuan Fisher Khéng
G Nhan t6 can tro Khoéng
hm Heé s6 truyén am m/s

[ Enthalpy kJ/kg

I Enthalpy kJ/kg

k Hang s6 toc do say st
Ki Tiéu chuan Kirpychev Khéng
L Chiéu day m
m Khoi lugng kg
Nac Cong suat dong co may nén kW




Nacc Cong suat dong co cao kW
Ndcq Cong suit dong co quat kW
Pbm Phén 4p suat hoi nudc trén bé mat N/m?
Ph Phén 4p suit hoi nudc ctia méi truong xung quanh N/m?
Pv Phén 4p suat hoi nudc trong 10ng vat N/m?
Q Nhiét luong kJ
q Mat d¢ dong nhiét W/m?
Q(0— ) | Nhiét lugng vat trao doi vi mdi truong sau thoi gian oo kJ
Q(0—11) | Nhiét lugng vt trao doi vdi mdi truong sau thoi gian 11 kJ
Qo Ning suat dan lanh kW
Qxp Ning suat nhiét cia dan ngung phu kW
Qs Ning suat nhiét cia dan ngung may siy bom say kKW
R Ban kinh m
R? Do tin cay %
S Hé s6 sdy 1/s
t Nhiét do Celcius °C
to Nhiét do ban dau °C
ts Nhiét d6 bé mat °C
tr Nhiét d0 moi truong °C
tg Chu ky dao tron min
tN Nhiét d tai tAm tim phéng °C
tto Nhiét d6 trung binh °C
u P chira am kg/kgvlk
v Van tdc tac nhan sy m/s
v Thé tich m3
W(0— ) | Luong am vat trao d6i véi moi truong sau thoi gian oo kJ
W(0—t1) | Luong am vat trao d6i voi méi trudng sau thoi gian 11 kJ
X Toa do khong gian khong thur nguyén Khoéng
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CAC KY HIEU CO BAN THEO MAU TU HY LAP

KY HIEU Y NGHIA THU NGUYEN
A Hé s6 din nhiét W/(m-K)
) Sai s0 %
A Pong luc say N/m?
V2 Toan tu Laplace Khéng
a Heé s6 trao doi nhiét doi luu W/(m?K)
0 Nhiét d6 khong thir nguyén Khoéng
Om Do am tuyét di khong thir nguyén Khong
Omtb D6 am trung binh khong thir nguyén Khoéng
Oto Nhiét do trung binh khong thir nguyén Khoéng
P Khoi luong riéng kg/m?®
pv Khoi lugng riéng kg/m?3
T Thot gian S
10 Thoi gian dau S
Tm Thoi gian sdy S
N Thoi gian két thuc S
() Thé dan am ‘™M
(0] Do am tuwong ddi cua TNS %
® Do am twong ddi cua vt lidu % (kg/kgvla)
ok Do am tuyét doi cua vat licu % (kg/kgvlk)
Q Su gia tang nhiét d6 theo thoi gian K/s
ke Do am can bang cua vat lidu % (kg/kgvlk)
®ko Do am ban dau cua vat liéu % (kg/kgvlk)
ke Do am cua vat lidu tng véi thoi gian % (kg/kgvlk)
™o Do am twong ddi ban dau % (kg/kgvla)
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DANH MUC CHU VIET TAT

CHU VIET TAT Y NGHIA
BH Thiét bi bay hoi
BS Buéng sfiy
HTS Hé thong say
MN May nén
MSLf Phuong sai khong twong thich
MSLp Phuong sai ngau nhién
NT Thiét bi ngung tu
NT1 Thiét bi ngung tu phy
NT2 Thiét bi ngung tu chinh
QU Quat
SPS San pham sdy
TBS Thiét bi say
TL Tiét luu
MCL Moi chat lanh
TNS Tac nhan sy
TNTC Truyén nhiét truyén chat
TYT Thuc nghiém toan phén
VL Vat lidu
VLA Vit ligu 4m
VLK Vat liéu kho
VLS Vat liéu séy
VTS Vin toc sdy
vla Vat ligu am

vik

Vat li¢u kho
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MO DAU
1. Dit vin dé

Viét Nam 1a mot nuéc nhiét déi co dién tich ring tu nhién rat 16n véi tham
thuc vat da dang, ngudn hoa phong phd, day 1a ngudn thice dn doi dao cho ong mat,
a tién d& cho nghé nudi ong.

Theo sb liéu cua hiép hoi nudi ong ¢ Viét Nam, hién nay ca nuée uéc tinh co
gan 1.500.000 dan ong trong d6 c6 1.150.000 dan ong ngoai va 350.000 dan ong
noi, san lwong hang nam udc dat khoang trén 70.000 tan mat ong.

Nho chinh sach khuyén khich dau tu ciia nha nudce, nhu cau thi trudng trong
nudc va qudc t& ngay cang ting, trong nhing nim gan day nghé nudi ong da c6
nhitng budc phat trién rd rét ca vé quy mo 1an chét luong. Piéu d6 da tao coéng an
viéc 1am va cai thién doi song cho mot lugng 16n lao dong & nudc ta vai sé luong
khoang 34.000 ngudi, trong d6 s6 nguoi nudi ong chuyén nghiép khoang 6.350
ngudi, chiém 18,67%.

San pham khai thac tir loai ong mat khong chi c6 mat ong ma con c¢6 nhiéu san
pham khac nhu sita ong chua, phan hoa, noc ong, keo ong, sap ong va ca xac cia
c4c loai ong. Cho dén nay da c6 nhiéu nghién ciru khoa hoc ¢ thé gidi di khang
dinh phan hoa khong chi 1a thirc dn cta loai ong ma con 1a mot ngudn duoc liéu,
thuc pham co gia tri kha cao cho doi song va ciing 1a mat hang xuat khau dem lai
ngudn ngoai té dang ké.

Ph4n hoa sau khi thu hoach vé c6 ham luong nudc rat cao, tir 20 + 30%
(Campos va ctv, 2003, 2008, 2010; Morgano va ctv, 2012) nén ching dé bi 1én men
va bi théi rira. Do vay mudn phan hoa thanh mot san pham thuong mai doi hoi phai

tién hanh 1am khé va bao quan trong mot thoi gian nhat dinh.

Qua khao sat thuc té thi ¢ cdc co s& nudi ong hién nay van chua co cac
thiét bi dé lam kho mot cach hop Iy vé kinh té va k¥ thuat dé bao quan phéan
hoa. Ngudi nudi ong chu yéu dem phan hoa thu duogc ra phoi kho ngoai ning,

hodc dua vio sdy trong cac 10 sdy thu cong, dét nong bang than, cui. Véi



phuong phap nay di 1am cho phan hoa khong dam bao tiéu chuan chat lugng,
mat di nhitng gia tri quy gia von c6 ciia nd, dong thoi tiém an nguy co gay hai
cho nguoi tiéu dung. Do d6 phan hoa Viét Nam van chua thé xuat khau pho
bién nhu cac loai san phdm ong mét khac ma chu yéu dung cho thi trudng trong
nudc hodc dung cho ong an lai.

Tir nhitng nguyén nhén trén va qua tim hiéu, dugc biét hién nay ¢ Viét Nam
chua c6 cong trinh nao nghién ctru mot cach ban chat qué trinh truyén nhiét truyén
chét ctia phan hoa khi sdy, tir 46 dua ra mé hinh TBS hop Iy trong thuc tién san xuét
tai Viét Nam. Nén v6i mong mudn dua ra cong nghé va thiét bi siy phan hoa thich
hop nham khac phuc cach lam tha cong, dam bao chat lugng vén quy ciia chiing va
nang cao hiéu qua kinh té trong viéc khai thac ché bién va bao quan phéan hoa.
Ching t6i dé xuat dé tai “Nghién ciru kj thudt sdy phin hoa ¢ Viét Nam” dé
nghién ctru nham dat yéu cau dugc dé ra.

2. Muc tiéu ciia dé tai

Vi dé tai da chon, chiing t6i tip trung giai quyét nim muc tiéu cu thé sau day:

- Nghién ctru ban chat cong nghé thiét bi siy phan hoa ¢ Viét Nam va thé gidi,
tir 46 dé xuét thiét bi sy phan hoa phi hop trong diéu kién tai Viét Nam.

- Nghién clru ban chat truyén nhiét truyén chit cua vat liéu Am, dé xuit mot
phuong phap méi dong thoi xac dinh hé sé dan nhiét, hé s6 khuéch tan nhiét, nhiét
dung riéng cho vat liéu 4m néi chung va cho phan hoa néi riéng dé lam co sé cho
tinh toan thiét ké TBS.

- Tir mo hinh toan 1y thuyét cho truyén am theo nghién ctru cua Dincer va
Hussain, xay dung mot thuat toan dé thuc nghi¢m xac dinh déng thoi hé sb truyén
am, hé s6 khuéch tan 4m ciia phan hoa.

- Trén co sé phuong phap tuong tu ciia Tran Vin Phu, dé xuat xay dung thuat
toan xac dinh thoi gian siy dé tinh toan thiét ké voi TBS da dé xuat.

- Bﬁng qui hoach thyc nghi¢m trén thiét bi séy thiét ké ché tao, xac dinh cac
thong s6 cong nghé dat chat lugng va hiéu qua kinh té phi hop véi thuc té san xuat

phan hoa tai Viét Nam va xuat khau.



3. Gi4 trj khoa hoc, thue tién va diém méi ciia dé tai
3.1. Gia tri khoa hoc

Trén co s& nghién ctru 1y thuyét qua trinh truyén nhiét truyén chat trong cac
vat liéu 4m. Chung t6i dé& xuit mot phuong phap méi cho phép ddng thdi xac dinh
hé s& dan nhiét, hé sd khuéch tan nhiét, nhiét dung riéng cua vat liéu am noi chung
va cua phén hoa noi riéng & mot nhiét do, do am trung binh ban dau nao d6. Co sd
toan hoc ciia phuong phap do ching t6i dé xuat 13 hai nghiém giai tich gan dung cua
bai toan dan nhiét trong nira tAm phang mot chiéu v6i diéu kién bién loai 2 ddi xtng
khi Fourier du bé. Phuong phap nay cho phép tim mdi quan hé gitta hé sé dan nhiét,
hé s6 khuéch tan nhiét va nhiét dung riéng véi do am va nhiét do: A = f(w,t), a =
f(o.t), ¢ = f(w,t). Kiém chimg 1y thuyét da xay dung bang thuc nghiém cho thay két
qua la chip nhan dugc.

DPong gop thir 2 vé mat ly thuyét 1a ching t6i dé xuat thuat toan dong thoi xac
dinh hé s6 dan am hm = f(v,t) va hé s6 khuéch tan 4m am = f(v,t) ctia phan hoa dé tir d6
tmg dung xac dinh thoi gian siy bing phuong phap twong ty 1am co sé cho tinh
toan thiét ké TBS.

3.2. Gia tri thyc tién

Trén co sé nghién ciru tong quan vé dbi tugng say, thiét bi say phan hoa, phan
tich wu nhugc diém vé tinh kinh té va k¥ thuat, ching t6i da dé& xuat mot mé hinh
thiét bi siy phan hoa hop 1y cho qui mé ho gia dinh ¢ Viét Nam 1a thiét bi siy bang
bom nhiét hoi luu toan phan véi tic nhan siy chuyén dong vudng goc véi 16p vat
lidu sy va c6 cao dao tron vat lidu trong qua trinh say.

Trén co s& mo hinh da dé xuat, ung dung két qua nghién ctru ly thuyét dé tinh
toan thiét ké, ché tao va Khao nghiém, da xac dinh ché do sdy, két cau thiét bi phu
hop tai Viét Nam.

Mo hinh véi ché d6 say phu hop da duoc chuyén giao cho co so san xuit, véi
san phim phan hoa dat gia tri kinh t& va chat luong duoc x3 hoi chip nhédn, gop

phan noi dia hoa thiét bi san xuat phan hoa, tiét kiém chi phi nhap khau thiét bi san



xuat cho Viét Nam, phit hop vé6i chinh sach khoa hoc cong nghé cua qudc gia. Pay
1a dong gop vé mit thyc tién cua ludn 4n.
3.3. Diém méi ciia dé tai

- X4y dung phuong phap mdi xac dinh dong thoi hé s dan nhiét, hé sb

khuéch tan nhiét va nhiét dung riéng cua vat li¢u am theo cac cong thirc sau:
J= 4qL(ttb (7) — 1, )
- 2
7 (t(z)—1,)

AL (G ()t )’
zr (t,(z) —t, )2 IS

+ Hé sb dan nhiét: , W/(m.K)

+ H¢ s6 khuéch tan nhiét:

C, - Q.7
L(ttb _tO ) Py
- Bang thuc nghiém xdy dyng mé hinh toan hoc xac dinh: khéi luong riéng py

= f(w,d), hé s6 dan nhiét A = f(w.t), hé sd khuéch tan nhiét a = f(w,t), nhiét dung

+ Nhiét dung riéng: , I(kg.K)

riéng C = f(w,t), hé s6 ddn 4m hm = f(v,t) va hé s6 khuéch tan 4m am = f(v,t) cua phan
hoa dé 1am co s& cho qua trinh tinh toan nhiét n6i chung ciing nhu tinh toan thiét ké
TBS noi riéng.

- Trén co s mo hinh di dé xuit, tng dung két qua nghién ciru 1y thuyét dé
tinh toan thiét ké ché tao va khao nghiém mé hinh dé xay dung ché do say va két
cAu thiét bi phu hop véi diéu kién Viét Nam.

- M6 hinh da dugc chuyén giao cho cong ty TNHH Ciru Long Bee, v6i san

phém phén hoa dat gia tri kinh té va chat luong dugc xa hoi chép nhan.



CHUONG 1: TONG QUAN

1.1. Téng quan vé phén hoa

Trong phan nay chiing t6i s& trinh bay 5 vin dé xung quanh cac nghién ctru vé
phan hoa.
1.1.1. Khai niém vé phén hoa

Phén hoa hay con goi phin ong c6 tén tiéng anh 1 bee pollen. Ching la nhiing
té bao sinh san gidng duc cia cac loai hoa dugc nhitng con ong thg thu gom mang

vé 1am thtc an cua lodi ong. Thanh phan chinh ph4n hoa bao gdm nhyy hoa, mat

hoa va mat ong.

Hinh 1.1. San phdam phan hoa
1.1.2. Thanh phén héa hoc va cong dung ciia phin hoa
1.1.2.1. Thanh phan héa hoc

Thanh phan héa hoc co ban cua phan hoa tuwoi gdbm c6: nude, protein, axit
amin, chét béo va céc loai duong. Ngoai ra, phan hoa con ¢ kha nhiéu loai men va
cac chét co hoat tinh sinh hoc rat hiru ich cho co thé con nguoi. Thanh phan cua
phan hoa thay d6i phy thudc vao diéu kién khi hau, dia 1y, nguon goc thuc vat
(Campos va ctv, 2003, 2008, 2010) cu thé nhu sau:

- Nudc: Ham luong nude trong phan hoa chiém khoang 20 — 30%.

- Protein: Trong phan hoa, ham luong protein trong phan hoa rat phong phu,
chiém khoang 10 — 40%, tuy thudc vao ngudn gdc loai hoa. Ham lwong protein 1a
thanh phan quyét dinh dén chat luong ctia phan hoa.

- Axit amin: Cac axit amin can thiét cho nhu cau con nguo1 nhu phenylalanine,



leucine, valine, isoleucine, arginine, histidine, lysine, ...déu dugc tim thiy & hau hét
trong céac loai phan hoa.

- Vitamin: C4c vitamin trong phén hoa bao gém: vitamin C, B1, B2, B6, D, E,
PP, P cung céc axit pantothenic, axit biotin, axit folic, provitamin A.

- Puong: Chiém tir 13 - 55% thanh phan phan hoa, bao gom: lactose, fructose,
sacarose, rafinose, stakiose.

- Khoang chat va cic nguyén to vi luong: Trong phin hoa c6 chira nhiéu
khoang chat va cac nguyén té vi luong nhu K, Ca, Na, P, Mg, S, Cu, Fe, Zn, Mn,
Ti, Ni, Si, Cl, ...

Thanh phén phén hoa theo khdi lugng cu thé duoc cho & bang sau (Campos va
ctv, 2003, 2008, 2010):

Bang 1.1. Thanh phan phéan hoa

Thanh phan chinh g trong 100g
Carbohydrates (fructose, glucose, sucrose, fibers) 13 -55

Cic chat xo 0,3-20
Protein 10-40

Chat béo 1-13
Vitamins mg trong 100g
Axit Ascorbic 7—56
b-Carotin (provitamine A) 1-20
Tocopherol (vitamine E) 4-32
Niacin (B3) 4-11
Pyridoxin (B6) 0,2-0,7
Thiamin (B1) 06-1,3
Riboflavin (B2) 0,6-2

AXxit Pantothenic 05-2




Axit Folic 03-1
Biotin (H) 0,05 — 0,07
Khoang chit mg trong 100g
Kali 400 — 2000
Photpho 80 — 600
Canxi 20— 300
Magie 20 -300
Kém 3-25
Mangan 2-11

St 1,1-17
Pong 02-1,6

1.1.2.2. Cong dung ciia phan hoa

Két qua nghién ctru ciia Johanna Barajas va ctv (2009), Campos va ctv (2010)
d3 khang dinh rang phan hoa 1a mot loai thuc pham c6 chira day du thanh phan dinh
dudng nhu dam, duong, béo, vitamin, enzyme va cac khoang chét co gia tri sinh
hoc cao nén phan hoa 13 ngudn dugc pham, thirc an tu nhién bd sung va 1a loai thuc
pham chtrc ning rat c6 lgi cho stc khoé ctia con ngudi. Tuy nhién hiéu dung cua
phan hoa cao hay thip con phu thudc nhiéu vao yéu t6 moi trudng tac dong trong
sudt qué trinh thu hoach, so ché va bao quan chung.

Theo y hoc ¢6 truyén, viéc sir dung phan hoa dé bdi bd co thé va chita bénh da
c6 tir rat 1au.

Theo cac chuyén gia vé dong y, phdn hoa c6 vi ngot 1a mot duoc lidu thién
nhién cé tac dung bdi bd co thé va chita duoc nhiéu bénh. Ngudi ta thuong dung
phén hoa dé tri chung suy nhuoc, than tinh bat tic véi cac tridu ching moi mét ra
o1, bdn chon, buc boi, hoa mit, chong mat, mat ngu, hay quén, an kém, suy giam

tinh duc, dau lung moi goi, liét duwong, di tinh, xuat tinh sém, d4i dém nhiéu, mudn



con, tit kinh sém.

Céac nha nghién ctiru d3 dua ra nhiéu bing ching ghi nhén, phin hoa cé tac
dung phong chdng cao huyét ap, xo vita dong mach, tiéu duong, viém loét da day ta
trang, viém gan, chong lio hoa, chéng phong xa, ting cudng céng ning mién dich,
thuc ddy qua trinh tao huyét, kién nio, bd tiy, cai thién tri nhd, diéu tiét noi tiét 6,
khéng ché tuyén tién liét ting sinh, ting cudng kha ning tinh duc, phong chéng ung
thu va lam dep da.

Ngoai ra, phan hoa st dung két hop v&i mat ong dung trong diéu tri bénh cao
huyét 4p, 1am binh thuong hoat dong ctia da day nhat 1a trong bénh viém loét rudt
két va tio bon man tinh. Hon nita, phan hoa con c6 tac dung kich thich tiéu hod, an
ngon, tang tiét dich vi va dung dé chita bénh vé mit do thiéu vitamin A hodc duoc
sir dung dé phong, tri bénh viém va u tuyén tién liét & nam gidi.

Do ¢6 gia tri rat 16n vé mat dinh dudng nén phan hoa con dugc dua vao khau
phan in hang ngay hoic dugc ché bién thanh céc loai thuc pham chitc ning.

Phén hoa khi sir dung cung véi sita ong chua va mét ong sé kich thich tré em
biéng 3n va ngudi 16n yéu mét do 1am viéc qua strc vé tri oc cling nhu chén tay,
ngudi bi suy nhugc than kinh, ngudi cao tudi.

1.1.3. Khai th4c — xir 1y va bao quéan phan hoa
1.1.3.1. Khai thac phéan hoa

Khi mua hoa no, dan ong thg bay di khap ving hoa, ngoai viéc hiit mat, ong
con thu gom vé mot luong hat phén hoa rat 16n tir cAc loai hoa khac nhau dé 1am
thirc an. Ong tho thuong thu gom phén hoa vé t6 nhiéu hon nhu cau ma dan ong
can, do d6 dé thu hoach phén hoa nguoi nudi ong dit trude cira to ong mot tim ludi
phia dudi dat mot mang himg phan, kich thudc 16 dugc thiét ké sao cho khi con ong
chui qua chi duoc mang theo mot lugng phan hoa vira du dé lam thirc dn con lai bi
gat va roi xudng mang hing. Theo hiép hoi nudi ong, mdi to ong thuong thu hoach
khoang (60 + 70) % phén hoa, (30 + 40) % con lai dé ong mang vé t6 1am thirc dn
va trung binh moi dan ong thu hoach (200 + 300) g/ngay.



1.1.3.2. Xir Iy va bio quan phén hoa

Phén hoa sau khi thu hoach vé c¢6 ham lwong am kha cao tir (20 + 30) %. Do
d6 sau khi thu hoach can phai dugc lam sach tap chét, xir ly va dua vao bao quan
cang sém cang tot dé tranh sy suy giam gié tri dinh dudng, cam quan va ting trudng
ctia vi khuan, nAm méc.

Trong thuc t& san xuat, phan hoa sau thu hoach thudng dugc xur 1y bang cac
cach sau: phoi ning, dong lanh hodc 1am kho (sdy) bang thiét bi sau d6 tiép tuc loai
b6 tap chét, ddng goéi bao quan trong mdi trudng kho rio, mat mé va tranh anh ning

mat troi.

= |
Hinh 1.4. Phoi nang Hinh 1.5. Sdy bang thiét bi

Theo Campos (2008), qui trinh khai thac xtr Iy va bao quan phan hoa cho &

luoc dd trén hinh 1.6.
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Pit bay phéan hoa

A

Thu hoach phén hoa

A

Loai bo tap chit

v A A 4

Phoi ning Bdo quan dong lanh Say bang TBS
Loai bé tap chat Loai bé tap chét
bong goi P
(Hop khir trung) |
A
Bao quan

- Tranh anh néng truc tiép
- Dat noi mat mé
- Khé thoang

Hinh 1.6. So' d6 quy trinh khai thac - xit Iy va bdo quan phin hoa
1.1.4. Tiéu chuin chat lwong phén hoa

DPé danh gia chat luong ciia phan hoa, nguoi ta dinh lugng cac axit amin,
vitamin, hoic cac chit c6 hoat tinh chdng 6xy hoa trong thanh phan phan hoa.

Cho dén nay, thanh phan héa hoc ciia phan hoa rat dugc quan tdm nghién ciru
trén toan thé gidi, bao gdm nhiéu linh vire rong 16n tir sinh 1y hoc thyuc vt dén sinh
hoa. Két qua chi ra rang c6 sy khac biét dang ké trong thanh phan ciia phan hoa
giita cac ngudn thyc vat, khu vuc hodc qudc gia khac nhau. Thanh phan cia phan

hoa phu thudc vao ngudn gbc va ching loai hoa. Do d6, hién nay trén thé gii van
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chua co tiéu chuan chung dé xac dinh tiéu chuin chit lwong cta phan hoa. Tuy
nhién & mot sd qudc gia nhu: Brazil, Thuy Si, Ba Lan, Uruguay, Bulgaria, Nga,
Trung Qudc ciing nhu Viét Nam da thiét 1ap cac tiéu chuan tdi thiéu ddi voi phén
hoa khé 1am cin ctr trong giao dich thuong mai va dya trén céac tiéu chuan qudc gia
khac nhau. Riéng tai nuéc My, dé kiém tra chat lugng ctiia phan hoa, mot chi tiéu rat
quan trong ludn dugc dé cap dén d6 1a hoat tinh chéng oxy hoa ctia san phdm phén
hoa.

Niam 2008, Campos da dé xuat mot "Du thdo tiéu chuan” chat lugng toan cau

ctia phan hoa trong giao dich thwong mai. Tiéu chuin nay cho trong bang 1.2.

Bang 1.2. Cac tiéu chuin chit lwong ciia phin hoa

A. Cam quan

Chi tiéu Pic diém

Mau Nau, vang, cam, mau cat, xanh xam, den, tim.

Hinh dang Khoi hat toi déu, gitr nguyén hinh ddng bén ngoai, kich
thude hat khoang tir 1 — 3mm. Cac hat khong bé, nat hay
d6 vun.

Mui Thom dic biét cua phan hoa, tiy theo ngudn hoa.

Huong vi C6 vi hoi ngot, chua, dang, cay cu thé theo nguon hoa.

Tap chat khac Khong cé doc td, vi khuan gdy bénh, nAm mdc, sau bo,

au tring, con tring, sap ong, dat, cat...

B. Chi tiéu hoa ly

Chi tiéu Pic diém
Ham lugng nudc Duéi 8%
Tro Dudi 6%
Protein Trén 15%
buong Trén 40%

Chét béo Trén 1,5%
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1.2. Tinh hinh nghién ciru siy phan hoa trong va ngoai nuéc
1.2.1. Tinh hinh nghién ciru sdy phin hoa ngoai nuwéc

Theo Kai Yang va ctv (2010) thi voi lanh thd rong 16n, hé thuc vat da dang,
khi hau thuan loi sudt ca nim va khoang 300.000 ngudi nudi ong tir Nam ra Bic,
Trung Qudc hién dang sé hitu 8,2 triéu t6 ong, 13 nha san xuét, tiéu dung, xuit khau
ong 16n nhat thé gidi (bao gébm ca phan ong), tiép theo 1a Tdy Ban Nha, Uc,
Argentina, Brazil, Thuy Si, Ba Lan.

Phén hoa sau khi thu hoach do do am cao (20 + 30) % néu khong duoc luu trix
dung céch chung mat di nhiéu gia tri dinh dudng vi su phat trién ctia ndm mdc va vi
khuan. Vi vay, sdy phan hoa la mot khau k¥ thut rat quan trong, né co y nghia
quyét dinh dén gia tri dinh dudng va thwong mai ctia phin hoa. Theo nghién ctru
cua Johanna Barajas va ctv (2009), Campos va ctv (2010), Lé Minh Hoang (2010),
Lé Anh Ptrc (2011) dé 1am kho phan hoa c6 thé sir dung cac phuong phap nhu sau:

- Phoi nang: O mdt sd noi, dung truc tiép 4nh ning mit troi dé nung néng va
lam khd phan hoa. Phan hoa sau khi dugc thu gom tir cac mang hing phan hoa,
chung duoc d6 vao cac khay hodc rai 1én cac tam bat dé phoi nang.

Tuy cong nghé don gian, chi phi dau tu thap, van hanh don gian nhung thoi
gian sy dai, kho kiém soat diéu kién sdy, diéu kién vé sinh thdp. Hon nita, phan
hoa dé bi bién chat duéi anh huong cia tia tir ngoai clia anh sang mat troi. Do do,
hién nay trén thé gi¢i phuong phap nay rat han ché.

- Sir dung thiét bi siy bang khong khi néng. TBS loai ndy duwgc xem nhu mot
phuong phép siy thich hop va thuong duge sir dung trong san pham thuong mai.
Boi vi n6 1am giam thoi gian sdy, cai thién chat luong vé sinh ctia san pham sy va
dé dang kiém soét cac diéu kién siy. Hién nay, nhiéu nha khoa hoc va hang ché tao
d3 c6 nhitng nghién ctru vé TBS phan hoa dung khong khi ndng véi ngudn cap nhiét
da dang.

O Tho Nhi Ky, Adnan Midilli ciing ctv (2009), (2010) da nghién ctru sir dung
TBS bang ning lwong mat troi dé say phan hoa. Phuong phéap nay st dung ngudn

ning luong mit troi nén c6 nhitng vu diém 1a: chi phi dau tu thap, van hanh don
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gian. Tuy nhién, nhugc diém la kiém soat di€u kién sdy rat kém do phu thudc vao

thoi tiét, thoi gian say dai, chat lugng san pham kém.

Hinh 1.7. Sdy phdn hoa bang nang heong mdt troi

Campos Vva ctv (2003), (2008), (2010) da nghién ctru vé TBS v6i TNS duoc
gia nhiét bang dién trd. Nghién ctru di dwa ra nhan xét, siy phan hoa bang khong
khi khd vé6i nhiét d6 khoang 40 °C s& han ché dugc sy ton that cia cac chat dinh
dudng c6 trong phin hoa.

Tai Colombia, Johana Barajas va ctv (2009) ciing da nghién cru anh huodng
ctia nhiét d6 siy cua TBS bang khong khi néng dén chat luong phin hoa duoc khai
thac boi hai ving khac nhau. Két qua nghién ctru da khang dinh ring ham luong
vitamin C trong phén hoa bi thit thoat boi nhiét d say va khuyén cdo nén siy phan
hoa & nhiét 6 nho hon 45 °C. Ngoai ra, cac 6ng ciing cho rang ton that vitamin C &
phan hoa cac ving khac nhau 1a khong nhu nhau.

Niam 2016 ¢ Italy, Angelo Canale va ctv dd nghién ciru vé su thay ddi cua
thanh phan rutin, amino acids trong phan hoa voi thiét bi say gia nhiét bang vi séng
trong méi trudng chan khong. Két qua nghién ctru da khang dinh rang véi thiét bi
say chan khéng bang vi song thi ham lwong rutin va amino acids duoc bao toan do
nhiét do say thap.

Ngoai ra, nhiéu hiang ché tao TBS & Trung Qudc ciing nhu & cac nude khac
trén thé giéi da nghién ciru va ap dung cong nghé sy phan hoa bang tia hong ngoai.

TBS bang dién tro va tia hdong ngoai cho & hinh 1.8 va 1.9.
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Hinh 1.8. Tii sdy bang hong ngoai Hinh 1.9. Ti sdy bang dién tro
Nhim nang cao chit luong cuia phan hoa, nhiéu nudc trén thé giéi nhu My,
Uc, Ha Lan, Ptc, Tay Ban Nha,... da sir dung TBS chan khong, TBS thing hoa dé
sdy phan hoa. Phuong phap nay c6 uvu diém rat ngan dang ké thoi gian sy va dic
biét 13 gitr lai dwoc hau nhu dy du cac thanh phan dinh dudng cuia phan hoa. Thiét

bi sdy thang hoa va TBS chan khong cho ¢ hinh 1.10 va hinh 1.11.

Hinh 1.10. Tii sdy thang hoa Hinh 1.11. Thiét bj sdy chan khéng
1.2.2. Tinh hinh nghién ctru siy phin hoa ¢ Viét Nam

Theo cac sd liéu cua HG1 nudi ong Viét Nam, hi¢n nay & Viét Nam da co
khoang 1.500.000 dan ong Y (Apis Mellifera), san lugng phin hoa thu hoach binh
quan 2 kg/dan, nghia 14 san lugng phan hoa ca nudc vao khoang 3.000 tan/nim.

Tai Viét Nam, phan hoa chi yéu duoc tiéu thu trong nude. Do thoi quen ciing
nhu gia tri kinh t& phan hoa hién nay chwa cao nén hau hét ngudi nudi ong thuong
lam kho phan hoa bang cach phoi ning hoic say thii cong bang khong khi nong.

Do phén hoa 13 san phim co gia tri dinh dudng cao va duoc ua chudng trén
thi truong xuat khau thé giéi nén hién nay trong nudc ciing da ¢ nhiéu cong trinh

nghién cru nham nang cao chat luong phan hoa.
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Nam 2007, cong ty c6 phan ong mat Pak Lik di tién hanh dé tai thir
nghiém sdy phan hoa bang thiét bi siy chan khong. Két qua budc dau di cho
thdy phan hoa khé thu dugc tot hon so vé6i cac loai phin hoa sdy thu céng hoic
phoi ning. Tuy nhién do cong sut con han ché (15 + 20) kg/ngay, thoi gian siy
kha dai (9 + 10) gio.

Lé Minh Hoang (2010) da nghién ctru sdy phin hoa bang siy lanh — chan
khong. Két qua cho thdy chat lugng san phim twong ddi tt. Tuy nhién gia thanh
thiét bi cao, thoi gian sdy dai nén chua ing dung rong rai.

Lé Anh Pirc va ctv (2011) da nghién ctru siy phan hoa bang vi séng trong moi
truong chan khong. Két qua chat lugng san pham tot. Tuy nhién, chua dugc ap
dung rong rai vi gia thanh thiét bi cao, thoi gian say dai.

Nam 2013, Nguyén Hiru Quyén ciing di nghién ctru siy phin hoa theo
phuong phap sdy bom nhiét truyén dong bang tai. Két qua chat lugng san pham tot.
Tuy nhién chi phi siy 16n va thiét bi cdng kénh nén chua dugc ap dung rong rii.

1.3. Panh gia lua chon phwong phap va thiét bi siy phin hoa
1.3.1. Panh gia phwong phap va thiét bi sy phan hoa

Qua nghién ciru cac phuong phap sdy chung t6i thiy rang dé lam khé phan
hoa thi ¢6 hai phuong 4n: phoi ning thu cong va lam kho bang thiét bi say.

Do str dung truc tiép ngudn ning luong birc xa mit trdi nén phuong phap phoi
nang c¢6 vu diém rat 16n 1 chi phi say thap, tuy nhién 1a phuong phap khdng phu
hop véi dic tinh ciia phan hoa do cac nguyén nhan chinh sau:

- Kh kiém soét ché do say va khong cha dong do phu thudc vao thoi tiét.

- Diéu kién vé sinh kém anh huong chét lugng, v¢ sinh an toan cua phén hoa.

- Vat liéu tiép xuc truc tiép vo1 nang luong mat troi lam méat hét céac gia tri
dinh dudng cua phan hoa.

- Tén nhiéu mat bang va nhan cong.

Say bang thiét bi so b chia thanh hai phuong phép sau: Sdy néng va sy
lanh.
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1.3.1.1. Phwong phap siy néng

Véi phuong phap ndy ta xem nhu 4m trong vat liéu sdy thoat ra do phan ap
suat hoi nudc trong vét ting 1én bang cach dbt nong vat. Theo phuong phap cap
nhiét cho vat liéu c6 thé phan loai nhu sau:

- SAy dbi luu: ban chat 1a vat liéu siy va tac nhan sdy trao doi nhiét v6i nhau
bang dbi lwu. Trong hé thdng say ddi luu ngudi ta lai phan ra cac loai: Hé théng sy
budng, hé thong sdy ham, hé thong say thap, ...

- S4y tiép xtic: trong phuong phap nay vat lidu sdy nhan nhiét bang cach tiép
x0ic véi mot bé mat nong.

- Séy birc xa: vat liéu séy nhan nhiét tir mot nguén birc xa.

- S4y bang dong dién cao tin hodc dung ning luong dién tir trudng: Nhiét
cung cap cho vat siy nong Ién nhd dong dién cao tan tao nén boi dién truong cao
tan trong vat.
1.3.1.2. Phwong phap say lanh

Can ctr vao nhiét do séy va co ché tao ra dong luc séy so bd co thé phan loai
nhom phuong phap ndy nhu sau: Sy thing hoa, siy chan khong, sdy bom nhiét va
sdy khir am hap phu.

- Sy bom nhiét: sdy bom nhiét 13 phuong phap ma & day TNS duogc xur Iy qua
hé thdng bom nhiét. TNS 13 khéng khi trude hét duoc dua qua thiét bi bay hoi dé
khir 4m bang cach lam lanh dudi nhiét d6 dong swong sau do tiép tuc qua thiét bi
ngung tu dugc gia nhiét dén nhiét d6 yéu cdu rdi cho di qua vat liéu sdy. Trong
phuong phéap sdy nay nhiét do sdy c6 thé nho hon hay 16n hon nhiét d6 mdi truong.

Phuong phép sdy niy c6 uvu diém la: Dam bao diéu kién vé sinh, chat luong
san pham tot, bao toan hau hét cac gia tri chat dinh dudng, cau triic, mau sac thoi
gian sdy giam. Tuy nhién nhuoc diém 1a cdu tao phuc tap, chi phi dau tu cao.

- Say khir am hap phu: trong phuong phap nay TNS duoc xir 1y thong qua chat
hap phy. Cu thé TNS 1a khong khi dugc dua qua chat hat 4m thai am cho chat hut
am kho di vao budng sy trao ddi nhiét am voi VLS.

Vi phuong phéap sdy nay, nhiét d6 clia tic nhan say thap c6 thé dudi nhiét do
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moi truong. Uu diém cua phuong phap ndy la: chit luong san pham tét, bao toan
cac gia tri chat dinh dudng cling cac gia tri cam quan va mui vi. Tuy nhién, nhuoc
diém 1a cdu tao phirc tap, chi phi dau tu 16n so v6i hé théng siy bang bom nhiét do
c6 thém thiét bi khir am hap phy. Ngoai ra, thoi gian sir dung ngan do chat hap phu
s€ khong hoan nguyén duoc do 1ao hoa.

- Say chan khong: ban chat phuong phép nay 1a 4m trong vat liéu sdy & thé rin
nhan nhiét luong trong moi truong chan khong chuyén thanh hoi va thai ra méi
truong bén ngoai. Do d6, phuwong phap nay dong luc cia qué trinh sdy A= (pv— pr
duogc tao ra bang cach giam phan ap sudt hoi nudc trong tac nhan siy Ph nhd bom
chan khdng, hodc dong thoi giam Phnho bom chan khong va ting phan &p suat Py
bang cach d6t nong vat lidu.

Phuong phap sdy ndy c6 uu diém rat 16n 1a: dam bao diéu kién vé sinh, chét
lugng san pham tét. Tuy nhién nhuoc diém 1 kho bao toan huong vi ciia vat do qua
trinh hut va xa hoi nude lién tuc ra moi truong bén ngoai ciia bom chan khong.
Ngoai ra, cdu tao rat phirc tap, gia chi phi dau tu va van hanh 16n, chi thich hop dé
séy cac loai vat licu séy qui hiém khong chiu dugc ¢ nhiét do cao.

- S4y thiang hoa: ban chat phuong phap nay 1a am thoat khoi vt liéu nhd qua
trinh thang hoa nén thuong goi 1a siy thing hoa.

Do d6 dé tao ra qué trinh thing hoa thi vat liéu say dugc 1am lanh duéi diém
ba thé cua nudc nghia 1a nhiét d6 cua vat liéu < 0,0098 °C, &p suit bao quanh vat
lidu < 608 Pa (4,56 mmHg). Nhu viy, trong cac hé thong siy thing hoa phai két
dong vat dong thoi tao chan khong dé cho nudc trong vat siy dat trang thai thing
hoa.

Tuong tu nhu sdy chan khong, phuong phap sy nay uu diém 16n 1a: dam bao
diéu kién vé sinh, chit luong san phim t6t, bao toan hau hét cac gia tri chat dinh
dudng ciing cac gia tri cau tric, mau sic thoi gian sy nhanh. Tuy nhién, nhuoc
diém ctia TBS nay la khé bao toan huong vi cua vat liéu, cdu tao rat phuc tap, gia
chi phi dau tu va van hanh 16n, chi thich hop dé sdy cac loai vat liéu siy qui hiém

khong chiu dugc & nhiét do cao.
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1.3.2. Phan tich lya chon phwong phap va thiét bj say
1.3.2.1. Nhitng yéu to6 anh hwéng dén chit hrong phin hoa trong qua trinh siy

Say phan hoa la giam ham luong nuéc trong phan hoa nham giam thiéu sy hu
hong do vi sinh vat gdy ra va kéo dai thoi gian str dung. Ngoai ra, 1am giam déng ké
trong lwong ciing gbp phan 1am giam chi phi luu trix, xir Iy va phan phdi.

Phin hoa chira cac loai vitamin nhu Provitamin A, Bl, B2, B3, B5, B6, B12,
C, D, E, H, K, PP va ¢6 nhiéu loai men cac chét ¢c6 hoat tinh sinh hoc rat ¢6 ich cho
co thé. Tuy nhién céc provitamine A, vitamin C va E 1a nhiing vitamin d& bj mat di
trong qua trinh siy. Vi vy can nghién ctru cac anh huong cua phuong phap va ché
d6 say dén chat luong phan hoa dé nang cao gia tri ciia san pham.

Theo Johanna Barajas va cac cong su (2009), khi nghién ctru anh hudng ctua
nhiét do dén qua trinh sy phan hoa di c6 nhan xét:

- Ham luong protein, ham lwong chat xo, ham lugng tro khong anh hudng boi
nhiét do sdy.

- Vitamin 1a thanh phan nhay cam v&i nhiét do, khi nhiét do siy cang cao ton
that vitamin cang nhiéu trong dé vitamin C c6 ton that cao nhat so vé&i cac loai
vitamin khéc. Nhiét d6 siy phan hoa duoc dé xuit 1a khong qua 45 °C. Vitamin E
rat d& bi bién tinh khi tiép xuc tryc tiép v4i 6xy trong khong khi. Provitamin A nhay
cam cao v6i anh sang, nhiét 46 va cc chat 6xy hoa

- Ham luong carotene giam nhiéu khi nhiét d6 tang.

- B0 hoa tan cua phén hoa giam khi nhiét d6 sﬁy tang.

Ham luong Vitamin C va Carotein trong phén hoa phu thudc nhiét o6 TNS
cho ¢ bang 1.3.

Bang 1.3. Ham lwong vitamin C va ham hrong Carotene trong phin hoa

Trang thai phin hoa Ham lwgng Vitamin C | Ham luwgng Carotene
(mg/100g) (mg/g)

Phén hoa tuoi 40,22 £ 5,5 0,78+0,2

Phén hoa sdy & nhiét d6 35 °C 31,75+ 3,3 0,77+0,3

Phén hoa sdy & nhiét do 45 °C 27,35+1,6 0,51 + 0,03
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Ngoai ra, Lé Minh Hoang va cac cong su (2010) da nghién ctru anh hudng cua
cac phuong phap sdy dén hoat tinh chdng oxy hoa ciia phan hoa. Két qua nghién
ctru cho rang nhiét do c6 anh huong dén t6n that hoat tinh chéng oxy hoa. Cu thé
khi phan hoa sdy & nhiét do 37 °C c6 hoat tinh chéng 6xy hoa dat (64,06 + 0,76) %
cao hon so véi phan hoa duoc siy & nhiét do 40 °C (58,46 + 0,77) %, & nhiét do 43
°C (50,16 £ 0,77) % va 46 °C (48,32 + 0,76) %.

Nghién ctru cia Adnan Midilli va ctv (1999), (2000) da dua ra nhan xét:

- Mau sdc va mui vi cia phan hoa ciing thay d6i dang ké khi tiép xic v6i moi
truong bén ngoai.

- Khi sdy ¢ nhiét d6 cao thi mau sic va mui vi cling thay d6i dang ké.

- Thoi gian say cang ngan thi cang it bi ton that vé mat dinh dudng.

Céc 6ng da kién nghi nén sy phan hoa & nhiét do tir 40 dén 45 °C trong moi
truong khong tiép xuc véi anh sang va khong khi bén ngoai.

Niam 2016 ¢ Italy, Angelo Canale va ctv dd nghién ctru vé su thay doi cua
thanh phan rutin, amino acids trong phan hoa vai thiét bi say gia nhiét bang vi séng
trong mdi truong chan khdng. Két qua nghién ctru da khang dinh rang véi nhiét do
say thap thi ham lugng rutin va amino acids duoc bao toan.
1.3.2.2. Phin tich co ché say

Qua trinh sdy la qua trinh tach am, chu yéu 1a nuéc va hoi nude ra khoi vat
lidu say dé thai vao mdi truong. Theo Tran Vin Phu (2010), dong luc cta qua trinh
tach am d6 hay con goi 1a dong luc sdy chinh 1a &6 chénh phén ap suét riéng phan
ctia hoi nudc gilta cac phan ctua VLS va giita bé mat cia nd voi moi truong. Pong
luc d6 gdm:

Néu goi pv, Pom, Pr twrong mg 1a phan 4p suét cia hoi nudc trong 1ong vat, trén
bé mit vat va phan ap suat hoi nudc trong méi trudng xung quanh thi:

- Pong luc dé dich chuyén am tir tAm ra bé mat vat liéu séy A1 ti 1€ thuan véi
do chénh 1€ch py — pomhay A1 = pv — pom.

- Pong luc dé dich chuyén 4m tir bé mat vat liéu sdy ra méi trudng Az ti 16

thuan vai do chénh ppm— prhhay A2 = (Pom— ph).
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- Bong luc cua qua trinh sdy A chinh 12 d6 chénh 1&ch phan ap sut py— ph: A =
A1+ Az =(Pv—Pn).

Do d6 dé tao ra dong luc séy ta ¢ thé thuc hién theo cac co ché sau.

- Thir nhat 13 ting phan ap suat hoi nudc py nho cung cip ning luong cho cac
phan tir nudce trong vat lidu con gilt nguyén phan ap suét ph.

- Tht hai nguoc lai giam phan ap suit pn bang cach giam luong nuée trong
moi trudng xung quanh va giit nguyén phan ap suit py.

- Thir ba két hop cé hai bang cach vira ting phan ap suat hoi nudc py trong vat
dong thoi giam phéan ap suat hoi nudc ph.

Nhu vay ta thay co ché thi 3 ¢6 dong luc sdy 16n nhat. Hay noi cach khéc véi
cung mot nhiét do sy thi phuwong phép siy néng c6 dong luc sdy nho hon sy lanh,
diéu nay sé& rd hon & vi du dudi day.

A

1 a,
A -
0=45%
LA
2=60% e
_ ——10"
t=45°C _—
_——7]o Yy ¢=100%
| o —
| ap ]
t=30°C R | —
< | o
| //| ] pha'= Pho= P
T - |L ********* pha= Pho= Php
: } PhB = PhC
! |
da=do=dr da=do=ds d

Hinh 1.12. 6 thi I — d biéu dién qud trinh sdy
Xét 2 co ché sdy néng va sdy lanh (sdy bom nhiét) voi TNS 1a khong khi ¢
mot nhiét do sdy 45 °C. Trang thai TNS duoc thé hién trén dd thi I —d (hinh 1.12),
ta thay:
- Co ché sdy nong: TNS tir trang thai O (o = 60%, t = 35 °C, pno) duoc dot
noéng dén trang thai A (pa = 45%, ta =45 °C, pno = pha). Ta thiy dong luc sdy An =~

(Pv— Pna) chi tao ra phan ap suat hoi nudc pytrong VLS ting 1én do vat bi d6t nong



21

con phan 4p suat hoi nude pn thi khéng thay ddi pho = Pha

- Co ché sdy lanh: TNS tir trang thai O (o = 60%, to = 35 °C, pno) duoc lam
lanh va sau d6 dugc gia nhiét dén trang thai C (pc = 25%, tc = 45 °C, pnc). Dong luc
sdy Al ~ pv— pho dugc tao ra, do ddng thoi ting phan ap suat hoi nudc py boi VLS
dugce dbt nong va giam phan ap suit hoi nude trong TNS pn boi qua trinh lam lanh
tach am Ad = d1 — d2 (phc < pno).

Qua khao sat hai co ché siy nong va sdy lanh néu trén ta thay ¢ cing mot nhiét
d6 say thi phuong phap sy lanh c6 dong luc say 16n hon va kha ning nhan am
nhiéu hon do d6 am twong ddi nhoé hon.

Ngoai ra, xét TNS tir trang thai O’ ¢ t = 35 °C, @0 > @0 (60%), néu dét nong
dén trang thai A’ c6 ta =45 °C thi ta co a > ¢a (45%), va néu duoc 1am lanh thi
TNS & trang thai C s& khong thay d6i phu thudc vao ning suat dan lanh. N6i céch
khac, trong say nong, khi do am tuwong ddi ctia khong khi cao s& dan dén kha ning
nhan am cta TNS giam do d6 am twong ddi ting. Vi vay, khi d6 4m twong d6i cia
khong khi cao thi co ché siy lanh cang hiéu qua.
1.3.2.3. Lwa chon phuwong phap va thiét bi siy

Qua tim hiéu vé dic tinh, thanh phan gia tri ciia phan hoa va c4c yéu té anh
hudng dén chit lugng phan hoa trong qua trinh sdy ciing nhu qua nghién ciru phan
tich cac phuong phap va thiét bi siy. Ta thdy mdi phuong phap siy déu cé uu,
nhugce diém riéng do d6 tuy theo diéu kién thyc té ma Iya chon phuong phap va
TBS sa0 cho phu hop, thoa man muc tiéu vé chét luong va chi phi say.

Do tinh phtic tap ciia sdy chan khong, sdy thing hoa nén gia thanh va chi phi
van hanh cao ctia TBS ndy cao. Trong khi gid tri thwong mai cta phén hoa & Viét
Nam khong cao. Gia 1 kg phan hoa kho khoang 350.000 VND/kg. Nén cac TBS say
chan khong va siy thang hoa khong phi hop bang TBS bang bom nhiét trong viéc
Iira chon dé siy phan hoa ¢ Viét Nam nhu hién nay.

Do phén hoa 14 vat liéu rat nhay cam v&i nhi¢t d§ va thoi gian séy. Do d6
phuong phap siy nong va dic biét 1a thoi gian sdy dai 1a khong phu hop.

Phan hoa c6 kich thugc nho khong dong déu, trong luong nhe, két cau hat
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khong virng bén, dé v& khi bi tac dong. Do d6 dung TBS tang s6i, TBS thing quay,
TBS thap dé say phan hoa la khong phi hop vi s& 1am pha v& két cau hat gay that
thoat ciing nhu gia tri cam quan cua phan hoa.

San luong phan hoa ¢ mot trai nudi ong ¢ Viét Nam l1a khéng nhiéu khoang
(30 + 40) kg/ngay. Hon nita dic thu caa nghé nudi ong 1a phai di chuyén theo ngudn
hoa nén viéc lra chon TBS bang tai lién tuc 1a khdng phu hop do tinh cong kénh
cua thiét bi.

Ngoai ra, do tinh chat cta phan hoa 13 vat liéu rat nhay cam voi thanh phan
oxy hoa va mui 1a thanh phan quyét dinh gia tri cAm quan ctia phdn hoa. Nén ching
t6i chon ché do séy hoi lvu toan phﬁn dé han ché vat liéu séy tiép xuc voi1 moi
treong bén ngoai va giam thiéu ton that mui vi.

Theo dinh tinh, khi vat liéu séy dugc dao tron thi hi¢u qua trao ddi nhiét am
giita TNS va VLS sé& t6t hon va lam tang kha ning thoat am ciia vat lidu din dén
thoi gian sdy rat ngan. Vi vy, chung toi sir dung ciao dé dao tron vat lidu trong qua
trinh sdy.

Nhu vy, can ctr vao diéu kién khi hau, kinh té va k¥ thuat cia Viét Nam,
chung t6i dé xuat thiét bi lam kho phan hoa v&i quy mé ho gia dinh 13 thiét bi siy
bang bom nhiét hdi luu toan phin cé két hop cao dao tron. Trén thiét bi siy nay
ching t6i nghién ctru thuc nghiém dé tim ra ché d6 sy thich hop véi muc tiéu 1a
san pham sdy tot ciing v4i gia thanh hop 1y.

1.3.3. So' 0 va nguyén ly 1am viéc ciia TBS dé xuat
1.3.3.1. So' @6 va nguyén ly ciia TBS dé xuit

V&i sy lua chon va dé xuét & trén, so do nguyén ly cua TBS ¢ hinh 1.13.
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Hinh 1.13. So' d6 nguyén Iy TBS bom nhiét c6 cao ddo trén VLS

Trong d6:  MN: May nén BH: Thiét bi bay hoi (dan lanh)
TL: Tiét luu NT1: Thiét bi ngung tu chinh
QU: Quat NT2: Thiét bi ngung tu phu

BS: Budng say
1.3.3.2. Nguyén ly 1am vigc ciia TBS dé xuét

Say bang bom nhiét 1a 1a phuong phap siy ma ¢ didy TNS (khong khi) trudc
khi dwa vao budng siy duogc xir Iy & bom nhiét. TBS hoat dong trén nguyén tic trao
ddi nhiét gitra dong MCL va TNS.

Dong MCL hoat dong theo chu trinh bom nhiét (may lanh) [1,2,3,4,5,6,1] dé
thuc hién qua trinh bay hoi lam lanh va thai nhiét ngung tu. Moi chét lanh sau BH
duoc MN hat vé nén 1én ap suét, nhiét do cao theo qua trinh 1 — 2, sau d6 dua vao
DN thai nhiét ra cho khong khi (TNS) dé ngung tu lai thanh 16ng theo qua trinh 2 —
3 — 4. Long sau khi ngung tu tiép tuc theo qua trinh 4 — 5 dé tiét luu xubng ap suit
thip nhiét d thap sau d6 vao BH thuc hién qua trinh bay hoi 1am lanh khong khi
theo qué trinh 5 — 6 tiép tuc tac nhan sau BH dugc MN hiit vé khép kin chu trinh.

Dong TNS hoat dong theo chu ky [1V, 1, I, 111, V] dé thuc hién qua trinh 1am
lanh thai 4m, gia nhiét va tich 4m VLS. Gia thiét bo qua trang thai TNS ¢ thoi diém
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ban dau. Dau tién, tac nhan siy 1a khong khi 4m duoc quat dua qua thiét bi bay hoi.
Tai day TNS thuc hién trao ddi nhiét voi MCL va duge 1am lanh dudi nhiét do dong
swong. Am ngung tu va tach ra khoi tdc nhan sdy lam dung 4m trong TNS giam
nhung d6 am twong d6i ¢ TNS ting. Sau d6, TNS lai tiép tuc dwa qua thiét bj ngung
tu. O day, TNS thyc hi¢n nhan nhié¢t déng dung 4m tr MCL dén nhiét do sfiy yéu
cau dong thoi 1am cho do 4m twong d6i ¢ giam. Tiép tuc, TNS duoc dua vao budng
sdy trao d6i nhiét, &m v&i VLS 1a phan hoa. Do chénh phan 4p suit cua nudc trong
vat lidu sdy va tac nhan siy cao. Am trong phan hoa s& chuyén dich tir trong vt ra
bé mit va vao tac nhan sidy. Am trong tac nhan sy ting 1én va dugc quat hut vé dan
lanh tiép tuc thyc hién qua trinh thai am khép kin vong tuan hoan. Ci vay, qua trinh
duogc thuc hién dén khi d6 4m trong phan hoa dat yéu cau dit ra thi két thic. Ngoai
ra, dé 1am ting hiéu qua trao doi nhiét am gitra phan hoa va tac nhan siy, ching toi
thuc hién cao dao tron phén hoa trong qua trinh séy. Dé thuc hién dao tron, trén mdi
khay VLS s& b6 tri hai thanh cao so le chuyén dong tinh tién qua lai 1am nhiém vu
dao tron.

Trang thai TNS trong thiét bi sdy bang bom nhiét hoi luu toan phan (I = 1V)
duoc cho ¢ hinh 1.14.

A
I

0=100%

d

Hinh 1.14. P6 thi khéng khi am hé thong sdy bom nhiét
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1.3.3.3. Hiéu qua sir dung niing lwong & TBS bang bom nhiét

Dé danh gia hiéu qua str dung ning luong & TBS bang bom nhiét. Trudc hét,
ta xét chu trinh hoat dong cua bom nhiét [1,2,3,4,5,6,1] nhu hinh vé 1.15. Trén do
thi logP — i chu trinh hoat dong bom nhiét thé hién nhu sau:

1gp 4

Px

Hinh 1.15. D6 thi logP — i ciia méi chdt lanh
Qua db thi ta thay:

- Hé s6 lam lanh: COP mmay tanh = % =Lk
i, —i

2 1

- Hé sé bom nhidt:  COP bommia = 2 =275 =~ % 41 = COP iy tann + 1
Ndc L—hL Ndc

Trong do: Qo = is — i5: Nhiét lrong TNS thai ra (MCL thu dugc) ¢ BH.
Qxk = i2 - i3 Nhiét lugng TNS thu dugc (MCL thai ra) & DN.
Ndc = i2 - i1: Nang lugng tiéu hao & MN.
Trong TBS bang bom nhiét do déu st dung ca ngudn nhiét & TBBH va TBNT
nén hé sb sir dung ning luong & TBS bang bom nhiét:
COP g4y bomnhiet = COP may 1anh + COP bom nhigt = 2COP may tanh + 1
Cac may bom nhiét thuong c6 COPpom nhie: trong khoang 4 + 5 va COPgiy bom
ahiee khoang 7 + 9. Pidu ndy c6 nghia 1a hiéu qua st dung nhiét gap khoang 7 + 9 lan
so v6i nang luong dién cip cho may nén. Nhu vay vé sir dung hiéu qua ning luong

ta thy sir dung phuong phap sdy bang bom nhiét 1a mot giai phap rat pha hop. Tuy
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nhién, trong siy bang bom nhiét voi nhiét dé sdy nhé hon va xip xi bang nhiét do
moi trudong ching ta khong st dung hét ngudn nhiét Qk nén chi s6 COPsy bom nhiet
trong trudng hop nay nho di. Ngoai ra do hiéu qua st dung nhiét Qk, Qo & thiét bi
ngung tu va bay hoi ma hiéu qua st dung ning luong & siy bom nhiét ciing nho
di.

Véi wu diém cua thiét bi siy bom nhiét, & Viét Nam ciing nhu trén thé gi6i co
nhiéu nghién ctru siy bang bom nhiét nhu Pham Vin Tuy, Nguyén Birc Loi (1998)
mg dung sy lanh bang bom nhiét cho Cong ty banh keo Hai Ha dé say keo Jelly.
Chen va cong su (2002), dung thiét bi siy bom nhiét dé siy cac té bao thong va
phan hoa. Két qua thuc nghiém ciia ho cho thay chat lugng san pham cai thién dang
ké va ting ty 1& nay mam hat gidng. Vao nim 2004, Queiroz va cic cong su nghién
ctru dong hoc sdy ca chua bang cach st dung say bom nhiét va say dién tré, bo céo
rang st dung bom nhiét tiéu tén ning luong chi khoang 40% khi so sanh v&i hé
thdng siy str dung dién trd. Pham Anh Tuin va ctv (2007), d nghién ctru va tng
dung cong nghé siy bang bom nhiét vao siy coi nguyén liéu. Két qua nghién ctru
dat tiéu chuan xuat khau sang thi truong Nhat Ban. Seyfi Sevik va ctv (2013) da
nghién ciru sy ndm bang bom nhiét két hop voi ning luong mit trdi. Nghién ctru
d3 chi rang chat lugng san pham tot nhat khi TNS & 45 °C.

1.4. Tong quan vé phwong phap xac dinh cac thong sé nhiét vat Iy caa vat liéu
am
1.4.1. Phwong phap xac dinh hé s6 din nhiét

Phuong phép 1y thuyét ciing nhu thue ngiém xéc dinh hé s6 dan nhiét cua vat
lidu duoc nghién ctru tir rat 1du va ngdy nay cang phat trién. Nhiéu cong trinh khoa
hoc vé linh vuc nay da duoc cong bd boi Serpil Sahin cing ctv (2006), Dennis R.
Heldman (2007); M. Shafiur Rahman (2008).

Theo Serpil Sahin cung ctv (2006), Dennis R. Heldman (2007), M. Shafiur
Rahman (2008), co s& cac phuong phap xac dinh cc thong sb nhiét vat 1y clia vat
liéu dugc xay dung trén co sd bai toan dan nhiét. Theo dic trung co ban cla phan

bd truong nhiét do theo thoi gian ma phuong phap xac dinh dugc phan thanh hai
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nhém: phuong phap 6n dinh, phwong phap khong 6n dinh.
1.4.1.1. Phwong phap 6n dinh

Phuong phap 6n dinh 13 phuong phap dugc xay dung trén co s& bai toan din
nhiét 6n dinh mot chiéu va céc diéu kién bién cia né.

Bé“mg cach tao ra dong nhiét 6n dinh mét chiéu qua vat sau doé do gia tri nhiét
d6 tai hai bé mat vat va dong nhiét truyén qua mau dé xac dinh hé sb dan nhiét.
Theo huéng truyén ctia ngudn nhiét, dic trung hinh hoc va diéu kién bién cua bai
toan dan nhiét ma nhom phuong phap nay cé cac phuong phap co ban sau:

a. Phuwong phap dong nhiét truyén theo chiéu doc (ngudn nhiét mit)

Theo Serpil Sahin va ctv (2006), phuong phap nay do Fitch (1935), Mohsenin
(1980) d& xuat trén co s¢ bai toan din nhiét 6n dinh mot chidu qua vach phang vai
diéu kién bién loai 1.

Bang céach tao ra dong nhiét 6n dinh mot chiéu qua vach phang sau d6 xac
dinh nhiét do trén hai bé mat vat va dong nhiét truyén qua mau dé xac dinh hé sb
dan nhiét.

b. Phwong phip dong nhiét truyén theo hwéng ban kinh (ngudn nhiét
dwong)

Theo Serpil Sahin va ctv (2006), naim 1980 Mohsenin da d& xut dwa trén bai
toan dan nhiét qua vach try, vach cau véi diéu kién bién loai 1.

Theo dic trung hinh hoc cua bai toan dan nhiét ma phuong phap nay c6 3
phuong phap:

< Phwong phap truec tiép

Co s& ctia phuong phap nay 1a nghiém cua bai toan din nhiét 6n dinh qua vach
try mot 16p véi diéu kién bién loai 1.

Béng cach tao ra dong nhi¢t on dinh mét chiéu qua vach tru mot 16p, sau do do
nhiét d6 trén hai bé mat vat theo huéng ban kinh va dong nhiét truyén qua mau dé
x&c hé sb dan nhiét.

% Phwong phap so sanh

Phuong phap so sanh duya trén bai toan din nhiét on dinh qua vach tru hai 16p
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v6i diéu kién bién loai 4 voi mot 16p bang vat liéu da biét hé s6 dan nhiét.

Tuong tu, bﬁng cach tao ra dong nhiét on dinh mot chiéu qua vach tru hai 16p,
sau d6 do nhiét d6 trén cac bé mat vat theo huong ban kinh va xéc dinh hé s6 dan
nhiét.

< Nguon nhiét trung tam

Co sé cua phuong phap ngudn nhiét trung tdm 12 bai toan dan nhiét 6n dinh
qua vach cau véi diéu kién bién loai 1.

c. Phwong phap nhiét 4n hoa hoi

Vao nam 1980, Mohsenin dé xuét trén co s& bai toan dan nhiét 6n dinh mot
chiéu qua vach phang diéu kién bién loai 4.

Véi phuong phép ndy, dong nhiét dugce xac dinh gian tiép qua thoi gian can
thiét dé bay hoi 1 kg chat 1ong. Nhiét do 6n dinh & bé mit cua vat duge duy tri boi
nhiét do so6i ctia chat long A, B. Khi do6 vat li¢u can do dugc dit gitta hai tam phéng,
mot tam tiép xtic voi chit long A dang & nhiét do soi va tAm con lai tiép xuc véi
chat long B c6 nhiét d so6i thap hon. Do nhiét truyén qua miu lam bay hoi mot
phan chét long B, ta Xac dinh thoi gian can thiét dé lam bay hoi mot don vi khéi
luong chat 1ong B. Tir d6 xac dinh hé sé dan nhiét.
1.4.1.2. Phwong phap khong 6n dinh

Co sé cua phuong phap ndy dugce xay dung trén bai toan dan nhiét khong 6n
dinh. Tuwong tu nhu phuong phap 6n dinh, theo hudng truyén ciia ngudn nhiét, dic
trung hinh hoc va diéu kién bién cta bai toan din nhiét ma nhom phuong phap nay
¢6 cac phuong phap co ban sau:

a. Phuong phap Fitch

Theo M. Shafiur Rahman (2008), nim 1935 Fitch da dé xuat mot phuong phap
xac dinh hé sé dan nhiét. Co so ciia phuwong phép 1a bai toan dan nhiét qua vach
phang khong on dinh véi diéu kién bién loai 2 va gia thiét 1a qua trinh dan nhiét 1a
6n dinh.

b. Phuong phap cai tién Fitch

Nham khic phuc nhuge diém 1a chi do duge vat liéu ¢6 hé s6 dan nhiét kém
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cua phuong phap Fitch. Dua trén co sé phuong phap ctua Fitch nam 1989, Fitch,
Zuritz va ctv (M. Shafiur Rahman, 2008) da dé xuat phuong phap méi xac dinh hé
s6 dan nhiét.

C. Phwong phap que tham

Phuong phap que thim hay con goi 1 phuong phép ngudn nhiét duong.
Phuong phap nay do Hooper cung ctv (1950), Murakami va ctv (1996), Nix va ctv
(1967) dé xuat.

Co s& ctia phuong phap nay duoc xay dung trén nghiém ctia bai toan dan nhiét
qua vach tru khong 6n dinh mot chiéu voi diéu kién bién loai 2.

d. Phwong phap so sanh

Theo M. Shafiur Rahman (2008) nam 1957, Powel va Clarrk va ctv (1962),
Ziegler cung cong sy (1985) da xay dung phuong phap trén co so bai toan dan nhiét
véi diéu kién bién loai 4 va dong nhiét truyén qua vat dugc xac dinh qua nhiét
luong truyén qua mau chuan. Phuong phap nay khong xac dinh truc tiép dugc hé sb
dan nhiét ma phai xac dinh gian tiép qua nhiét dung riéng va hé sé khuéch tan nhiét.
1.4.2. Phwong phap xac dinh hé sé khuéch tan nhiét

Xéc dinh hé sé khuéch tan nhiét c6 2 phuong phap chinh: phuwong phéap xéac
dinh truc tiép va phuong phap xac dinh gian tiép.
1.4.2.1. Phwong phap xac dinh gian tiép

Theo phuong phap ndy, hé sé khuéch tan nhiét dugc xac dinh gian tiép qua 3

thong s6 nhiét vat Iy 1a: hé sb dan nhiét A, nhiét dung riéng C va khéi lwong riéng p.

Thé hién qua biéu thirc sau: a = LC
P

Véi phuong phap ndy, ta can xac dinh 3 thong sd: hé sb din nhiét A, nhiét
dung riéng C va khéi lugng riéng p, do d6 phuong phap nay mét rat nhiéu thoi gian.
1.4.2.2. Phwong phap xac dinh truc tiép

Co s 1y thuyét ciia phuong phap nay 1a bai toan din nhiét khong 6n dinh mot
chiéu. Phuong phap xac dinh ndy c6 cic loai co ban sau: phuwong phap d6 thi,

phuong phap que thiam, phuong phap Dickerson va phuong phap bién phan.
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a. Phwong phap db thi

Phuong phap nay st dung dd thi biéu dién mbi quan hé giira nhiét 46 khong
. _ t-t :
thir nguyén tai beé mit hodc tdm theo Fo va Bi: 6(x,7) = tf = f (X, Bi, Fo)

0 f

Puoc xdy dung trén co so bai toan dan nhiét khong 6n dinh mot chiéu tir d6
tinh ra hé s6 khuéch tan nhiét a.

b. Phwong phap que thim

Phuong phap nay do Mc Curry (1968), Nix va ctv (1969) dé xuat. Trén co s
phuong phap que thaim xac dinh hé s6 dan nhiét lap thém 1 que tham cam bién nhiét
doé song song voi que tham do hé s6 dan nhiét. Khi dé tir thuc nghiém, xac dinh
dugc bién doi nhiét do theo thoi gian, ta xac dinh duoc hé s6 khuéch tan nhiét a.

C. Phuwong phap Dickerson

Theo M. Shafiur Rahman (2008), nam 1965 Dickerson da xay dung dua trén
bai toan dan nhiét khong 6n dinh mot chiéu trong thanh try dai vé han cé ban kinh
R. Do su gia ting nhiét d6 theo thoi gian cua vat ¢ tam va bé mat cia vat dé xac
dinh hé s6 dan nhiét.

d. Phwong phap bién phan

Phuong phéap nay do V& Thi Kim Diéu (1996) dé xuat trén co so nghiém bién
phan cua bai toan dan nhiét khong 6n dinh mot chiéu voi diéu kién bién loai 2 trong
giai doan d6t néng. Bang thuc nghiém, xac dinh chiéu dai tham nhiét theo thoi gian,
thé vao nghiém cua bai toan ta s€ xac dinh dugc hé s6 khuéch tan nhiét a.
1.4.3. Phwong phap xac dinh nhiét dung riéng

Nhiét dung riéng thudong dugc xac dinh thuc nghiém trén co s¢ can bﬁng nhiét
lugng trong diéu kién doan nhiét (M. Shafiur Rahman, 2008), phuong phap xac
dinh nhi¢t dung riéng co ban co6 céc loai sau:
1.4.3.1. Phuong phap hén hep

Phuong phap hon hop dugc dé xuat dwa theo nguyén tic cAn bang nhiét gitta

nudc va mau vat li€u can do.
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1.4.3.2. Phwong phap so sanh

Puoc xay dung trén co sé phuong trinh cin bang nhiét luong dé xac dinh
nhiét dung riéng cta thyc pham & dang long.
1.4.3.3. Phwong phap tim chin

Véi phuong phap ndy nhiét lugng ma miu can do nhan dugce gia nhiét bang
dién tré.

1.4.4. Nhan xét

Pé xac dinh hé sé dan nhiét va khuéch tan nhiét thi ¢o hai nhom phuong phap,
v6i mdi phuong phap déu c6 wu va nhuoc diém riéng.

Co s¢ ly thuyét ciia nhom phuong phap on dinh sir dung truc tiép dinh luat
Fourier va bai toan dan nhiét n dinh nén c6 vu diém:

- Quy trinh tinh to4dn don gian.

- D& dang diéu khién trong cac diéu kién thuc nghiém.

- Két qua chinh xac cao.

Tuy nhién, phwong phap ndy c6 mot s6 nhugc diém sau:

- Do dugc thyc hién trong diéu kién din nhiét 6n dinh nén thoi gian thi
nghiém thudng rat dai.

- Do thoi gian dai nén chi thich hop véi vat liéu kho, khong thich hop voi vat
liéu am. Vi khi dat dugc ché do nhiét on dinh thi do 4m cua vat liéu thay doi kha
nhiéu so v&i d6 Am ban dau.

Nhom phuong phép khong 6n dinh duoc thiét 1ap trén co s¢ bai toan dan nhiét
khong on dinh, nén cé thé thuc nghiém trong giai doan khong 6n dinh ban dau cua
qua trinh truyén nhiét, do d6 rat ngan thoi gian thuc nghiém va rét thich hop véi cac
vat ligu am. Tuy nhién, nhugc diém cua nhém phwong phap nay 1a do xay dung trén
bai toan dan nhiét khéng on dinh nén giai nghiém cua bai toan rat phic tap vi vay
dé don gian bai toan thi ta phai dat thém cac gia thiét: Vi du nhu Fo du bé hoic Fo
da 16n, qué trinh din nhiét 12 6n dinh. Do d6, nghiém cua bai toan 1a nghiém gan
dung. Diéu ndy dan dén phuong phap nay co nhitng sai s6 nhat dinh.

Phuong phap xac dinh nhiét dung riéng bang thuc nghiém rat phong pht vé
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cach xac dinh va déu dya trén nguyén tic can bang ning luong.
1.5. Két luan chwong I

Can ctr diéu kién thue té & Viét Nam, nhim tao ra san phém phén hoa dat gia
tri kinh té va chat luong. Ching t6i da dé xuét thiét bi sdy phdn hoa quy mé ho gia
dinh 12 TBS bang bom nhiét hdi luu toan phan, c6 cao ddo tron vat liéu trong qué
trinh séy dé nghién ctru va khao nghiém nham tao ra mot co ché séy vo1 nhiét o, do
am thap. O Viét Nam day 1a TBS rat phu hop vé mat kinh té va k¥ thuat.

Ta théy cac dac trung nhiét vat 1y cua phén hoa phu thude nhiéu vao d6 am va
cac thanh phan ctia nd. Ma d6 4m va thanh phan phin hoa lai phu thudc vao diéu
kién khi hau, dia ly, nguén gé)c thuc vat. Qua hiéu biét cua chung t6i thi hau nhu céc
tinh chat nhiét vat Iy ctia phan hoa chwa dugc nghién ciru va cong bd & Viét Nam.
Vi vay, viéc xac dinh cac dac trung nhiét vat 1y dé phuc vu cho tinh toan cac qua
trinh cong nghé nhu khéi luong riéng, nhiét dung riéng, hé s6 dan nhiét, hé sb
khuéch tan nhiét cua phén hoa tai Viét Nam la rat can thiét.

Qua phan tich, ta thdy xac dinh cac thong s6 nhiét vat Iy cua vat liéu néi chung
nhu hé sb dan nhiét, hé sd khuéch tan nhiét,... c6 hai nhém phuong phap: Phuong
phap 6n dinh va phuwong phap khong on dinh. Ta thdy mdi phuong phap déu c6 wu
nhugce diém riéng do d6 tuy theo diéu kién thuc t&é ma lya chon phwong phap cho
phi hop nham thoa méin duoc hai muc tiéu 1 chinh xdc va tiét kiém. Vai vat licu
am, thuong qué trinh khuéch tan am chua xdy ra trong giai doan d6t nong nén dé
dam bao tinh chinh xac trong viéc xac dinh cac thong s6 nhiét vat 1y cua vat liéu am
ching t6i sir dung phuwong phép khong 6n dinh.

Trong khudn khé nghién ctru ciia luan 4n véi mong mudbn gop phan lam phong
pht thém phuong phéap xac dinh théng sé nhiét vat 1y cia vat liéu am, chung toi tap
trung nghién ctru bai toan truyén nhiét — truyén chat trong vat liéu am. T d6 dé
xuat mot phuong phap méi cho phép dong thoi xac dinh ca ba hé sb: hé sé din
nhiét, hé s6 khuéch tan nhiét, nhiét dung riéng cua cac vat liéu am noi chung va
phan hoa néi riéng & mot nhiét do va do 4m trung binh ban dau nao d6 dé tinh toan

thiét ké TBS phan hoa.
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CHUONG 2:
NOQI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Noi dung nghién ciru

Trén co s& cidc muc tiéu ma lun 4n dinh ra, dé tai s& duoc nghién ctru véi cac
ndi dung cu thé sau:

- Phan tich tong quan wu, nhuoc diém cua tit ca cac phwong phap say, thiét bi
sdy phan hoa dang ap dung hién nay trén thé gi6i va Viét Nam.

- Phan tich tong quan uu, nhuoc diém cua tat ca cac phuong phap xac dinh céc
thong s6 nhiét vat 1y cta vat li¢u am.

- Bé xuat mé hinh thiét bi siy phan hoa phu hop & Viét Nam.

- Thyc hién nghién ctru ban chat 1y thuyét cua truyén nhiét, truyén am VLA tir
d6 dé xuat phuong phap moi xac dinh cac thong sé nhiét vat 1y ciia VLA.

- Thyc nghiém kiém chimg lai 1y thuyét.

- Nghién ctru sy tuong ty cla truyén nhiét, truyén am cta VLA 1am co s¢ xac
dinh thoi gian siy bang phuwong phép tuong tu.

- Thyc nghi¢m xac dinh céc dac trung nhiét vat 1y phén hoa.

- Xac dinh thoi gian sdy 1y thuyét bang phuong phap twong tu trén co sé cic
thong sb nhiét vat Iy phan hoa tim duoc.

- Tinh toan thiét ké va ché tao mo hinh thiét bi siy phan hoa theo két qua cta
Iy thuyét da nghién ciru.

- Thyc nghiém xac dinh cac thong sd cong nghé siy dat chat luong va hiéu
qua kinh té phut hop véi thuc tién san xuat phan hoa tai Viét Nam va xuét khau.

- Chuyén giao thiét bi nghién ciru cho co s& san xuit phan hoa.

Cac budc nghién ciru va thuc hién noi dung nghién ctu caa luan an dugc thé

hién trinh tu qua luu dd hinh 2.1.
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Khao sat va thu nhap thong tin d6i twong nghién ctru
(Phén hoa, cac loai thiét bj sdy phan hoa, phuwong phéap xac dinh cac

thong sb nhiét vat Iy cua vat liéu am).

\

Dé xuit mo hinh thiét bi siy phan hoa phu hop & Viét Nam.

Nghién ctru ban chat 1y thuyét cia truyén nhiét, truyén am VLA tir d6 dé xuat

phuong phap méi xac dinh cac thong sé nhiét vat 1y ciia VLA.

Thuc nghiém kiém ching 1y thuyét va xac dinh dic trung nhiét vat 1y phan hoa.

|

Tinh toan, thiét ké va ché tao mé hinh thiét bi siy phan hoa.

v

- Thuc nghiém trén mo hinh.
- Kiém chimg lai 1y thuyét.
- X4c dinh ché d6 say va cac thong sb

lam viéc thich hgp ctia TBS.

- Chuyén giao thiét bi nghién ctru.

- Két luan va kién nghi.

Hinh 2.1. Quy trinh nghién cizu cua lugn an
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2.2. Phwong phap nghién ciu ly thuyét

Nhu d3 trinh bay & phan tong quan, phin hoa 1a vat liéu rat dic thu, thanh
phan phu thudc ngudn gde thuc vat va diéu kién dia 1y. Qua tim hiéu, ching tdi thdy
& Viét nam chua c6 cong bd nao vé tinh chét nhiét vat Iy cta phan hoa.

Trong qua trinh xtr 1y nhiét 4m nhu lam lanh hodc séy khd cac vat lieu 4m
(VLA) ndi chung va phin hoa néi riéng chung ta can biét cac thong sb nhiét — 4m
co ban. Chang han dé tinh toan qua trinh dot nong hodc tinh toan thiét ké thiét bi
sdy hay qué trinh 1am lanh cdc VLA, ngoai cac thong s6 co ban nhu khdi luong
riéng, nhiét dung riéng chung ta can biét hé sb dan nhiét, hé s6 khuéch tan nhiét, hé
s6 truyén am va hé s khuéch tan am.

Ngoai ra, khi thiét ké cac thiét bi say, ngoai chat luong san pham sdy, ning
suat va do am VLS vao va ra TBS, ... Ching ta can dy doan thoi gian siy hoic
bang thuc nghiém hodc bang tinh toan.

Vi vay, dé giai quyét cac muc tiéu nghién ctru da dugc xac dinh trong luan an,
trong phan nghién ctru 1y thuyét ndy ching toi sé:

- Ké thira két qua nghién cau ly thuyét ciia cac tac gia trong va ngoai nudc
trong linh vyuc truyén nhiét — truyén chat, say vat liéu dang hat, sdy phan hoa dé bo
sung cho qué trinh nghién ciru nham dam bao tinh khoa hoc, tiét kiém thoi gian va
chi phi nghién cuu.

- Ung dung Iy thuyét vé toan hoc, vat 1y dé xay dung mé hinh vat Iy, toan hoc
mo ta ban chat qua trinh vat Iy truyén nhiét, truyén chét trong vat liéu am.

- Sir dung phuong phap giai tich dé giai va tim nghiém md hinh toan truyén
nhiét, truyén chat trong qué trinh nghién ciru dé xac dinh cac thong sé nhiét vat ly.

- Ung dung phuong phéap giai tich giai cac bai toan téi wu dé xac dinh ché do
lam viéc thich hop cho thiét bj say.

Noi dung nghién ctu ly thuyét va phuong phép cling nhu co so vat 1y — toan

dugc trinh bay cu thé dudi day.
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2.2.1. Phuong phap xac dinh cic hé s6 din nhiét, h¢ sé6 khuéch tan nhiét va
nhiét dung riéng ciia phin hoa.

Nhu trong chuong 1. Téng quan, ching t6i dd chi ra rang, dé xac dinh céac
thong sb nhiét vat 1y cua vat liéu néi chung va VLA néi riéng c¢6 2 nhom phuong
phép: phuong phap 6n dinh va phuong phap khong 6n dinh. Tuy nhién, trong k¥
thuat sdy, do dan nhiét va khuéch tin 4m xay ra trong qué trinh khong 6n dinh nén
cac thong sd nhiét vat Iy néi chung va hé sé dan nhiét ciing nhu hé s6 khuéch tan
nhiét ndi riéng cia cac VLS chi dugce xac dinh theo phuong phap khong 6n dinh.
Véi mong muén déng gop lam phong phii thém cac phuong phap xac dinh cac hé s6
din nhiét, hé s6 khuéch tan nhiét va nhiét dung riéng cia VLA. Vi vay, trong luan
an nay trén co so nghién ctru 1y thuyét qua trinh truyén nhiét — truyén chét trong cac
VLA. Chiing t6i d& xuit mot phuong phap méi cho phép dong thoi xac dinh ca ba
hé sb nay cua vat liéu am ¢ mot nhiét d6 va do am trung binh ban dau nao do noi
chung va phan hoa néi riéng theo nhém phuong phap khong 6n dinh.

Co s6 toan hoc cta phuong phap do ching t6i dé xuat 13 hai nghiém giai tich
gan ding cta bai toan din nhiét trong nira tim phang mot chiéu voi diéu kién bién

loai 2 d6i xing khi Fourier da bé. M6 hinh toan hoc ctia phuong phap dugc thé hién

dudi day.

2

A7) _ 0D §oyctr>0 (2.1)
or 19)4

Céc diéu kién don tri:
- Piéu kién ban dau: t(x,0) =t, = const (2.2)
_Pidukiénbién:  g-= z(at(aL’ 2 2.3)

X
- Pidu kién déi ximg; (%) 0 2.4)
X

Str dung phuong phép giai tich va phép bién d6i tich phan Laplace dé giai va
tim hai nghiém gan dang mé hinh toan (2.1) + (2.4). Tir hai nghiém d6 xay dung 2
phuong trinh xac dinh nhiét d6 trén bé mat va nhiét d6 trung binh cua tim phang tai
thoi t. Giai hé hai phuong trinh nhiét do trén bé mat va nhiét d6 trung binh cho
phép ta ddng thoi xac dinh dugc hé s6 dan nhiét va khuéch tan nhiét. Phuong phap

va cong thic cy thé chiing toi s& gidi thiéu trong chuong két qua nghién ciru.
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2.2.2. Phwong phap xac dinh hé s6 truyén 4m va hé sé khuéch tin 4m ciia phén
hoa

Hé s khuéch tan 4m va hé sb truyén am 1a hai thong s6 dic trung cho tbc do
dich chuyén am cua vat liéu. Day 1a thong sb can thiét dé xac dinh thoi gian siy
bang 1y thuyét. Hai hé sd nay xac dinh bang thuc nghiém dugc xiy dung mé hinh
toan dinh luat 2 cua Fick’s (Carl W. Hall, 2006).

aa%k —a Vo, 2.5)
Niam 1975, Crank dya trén co so phuong trinh vi phan khuéch tan am cia

Fick’s, str dung céc diéu kién bién khac nhau da xay dung cong thuc dé xac dinh hé

s0 khuéch tan am cua cac vat li€u c¢6 dac trung hinh hoc khac nhau:

- Vat thé dang hinh cau:
_ _ 2
Bin T~ Dye — %exp( am27z Z') (26)
@@, T r
- Vit thé dang tdm phang:
_ _ 2
Bin T~ Dye — %exp( am:z Z') (27)
Bo=Of T L

Hién nay co rat nhiéu cong trinh nghién ciu di sir dung mé hinh dé xuét cua
Crank (1975) dé xac dinh hé s6 khuéch tan am cua loai vat liéu khac nhau. Cu thé,
sgi lanh (A. Ghazanfari va ctv, 2006), vat liéu silicate (Hiteshkumar va ctv, 2005)
ca cao (C.L. Hii va ctv, 2009), ca rot (Antonio Mulet, 1994; D. Mihoubia va ctv,
2009), cam lat (Shahin Rafiee va ctv, 2010), ca chua (Amin Taheri - Garavand va
ctv), hat dua hau (Ibrahim Doymas, 2014), mat ong (Lé Anh Puc, 2015) ....

Ngoai ra, A.Z. Sahin va ctv (2002), I. Dincer va ctv (2002), M.M. Hussain va
ctv (2003), E. Kavak va ctv (2005), Kamil Sacilik va ctv (2006) ciing trén co so
nghiém giai tich gan ding cua bai toan khuéch tan am 1 chiéu trong nira tim phang
c6 chidu day 2L véi diéu kién bién loai 3 d6i xing (2.8) + (2.11), da xay dyng

phuong phap xac dinh hé sé truyén am va hé s6 khuéch tan am:
0w, (X,7) _a o’w (X, 1)
or "ox?
Véi diéu kién don tri:

,0<x<L,7>0 (2.8)
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-Picukiénbanddut=0: @ (x,0)=a, (2.9)
- biéu kién bién x = L: -a_ (W) =h,[o(L7)-a,] (2.10)

00, (0,7)
OX

Giai tim 2 nghiém twong duong cia phuong trinh vi phan cing véi cac diéu

- Piéu kién dbi ximg x = 0:  ( )=0 (2.11)

Kién don tri (2.8) + (2.11). Trén co s& 2 nghiém vira tim dugc xay dung hé hai
phuong trinh dé xac dinh dong thdi hé sb truyén 4m va hé s6 khuéch tan am.

Uu diém ctia phuong phap nay cho ta xac dinh dugc dong thoi hé sb truyén
am, hé s6 khuéch tan 4m va cling duogc tac gia ung dung (Ahmet Kaya va ctv, 2011;
Carolina va ctv, 2015) ... Vi vay trong luan 4n ndy, chiing t6i s& ké thira nghién ciru
1y thuyét cua I. Dincer, M.M. Hussain (2002) xac dinh hé sé d6, dé lam co s xac
dinh thoi gian sdy 1y thuyét theo phwong phéap tuwong tu ma chung toi s& dé cap &
muc tiép theo.

Noi dung cu thé, cong thirc va thuat toan xac dinh dong thoi hé sb truyén am
va hé sb khuéch tan 4m ching toi sé& trinh bay & chuong 3.
2.2.3. Phwong phap twong ti dé xac dinh thoi gian siy phan hoa

Nhu da gi6i thiéu o trude, khi thiét ké mot thiét bi sy ching ta phai quyét
dinh ché d6 sdy. Trong ché d6 sy thi thoi gian sdy 12 mot trong thong sd quan trong
hang dau. Hién nay c6 rat nhidu cong trinh nghién ctru xac dinh thoi gian sy da
dugc cong bd. Theo C.M. Van’t Lan (2011), Tran Van Phua (2011) dé xac dinh thoi
gian sdy ¢6 3 nhom phuong phap sau:

Phuong phap giai tich: dién hinh 1a phuong phap A.V. Luikov. Noi dung cia
phuong phap nay 1a chia qua trinh sdy ra lam hai giai doan, gdm giai doan téc do
sdy khong ddi va giai doan téc d6 siy giam dan dé 1am co so tinh toan thoi gian sdy.
Do bo qua giai doan d6t noéng va anh hudng 13n nhau giira din nhiét va khuéch tan
am nén khi ap dung phuong phéap nay c6 sai sb 16n so véi thuc té.

Phuong phap két hop giai tich va thuc nghiém: dai dién cho phuong phap nay
1a phuong phéap G.K. Phylonhenko. No6i dung ciia phuong phap dua theo ban chét
truyén nhiét, truyén chét cua vét liéu va tac nhin siy rdi sau d6 két két hop véi thuc

nghiém cu thé dé tim ra thoi gian sdy. Tuy nhién, cling nhu phuong phap A.V.
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Luikov do bd qua qua giai doan dét nong va diéu kién thuc té khi giai bai toan

khuéch tan 4m nén phuong phap nay ciing c6 han ché nhét dinh.

Phuong phap thuc nghiém: phuong phap nay dugc xay dung trén co sé thyc

nghiém. Theo Carl W. Hall va ctv (2006), Evagelos va ctv (2007), C.M. Van’t Lan
(2011) c6 rat nhiéu md hinh xac dinh thoi gian sdy 16p mong da duge cong bd nhu

sau:
Bang 2.1. Cac md hinh xic dinh théi gian say 16p méng
STT TEN MO HINH CONG THUC
1 |- Md hinh Newton 0, =2 "De _ exp(—kr)
a)ko a)ke
- M6 hinh Henderson and -
2 9 =% "% _ g exp(—kr)
Pabis Wo ~ Dpe
a) —
3 | - M6 hinh Logarithm g, =-2"De _a exp(-kr) +C,
W — Dy
i g, =AY _ —kz) +(1- X
4 | - Twoterm exponential = = a, exp(—kz) + (1—a,) exp(—kr)
WOyo — O
. . O — Wy
5 | - Diffusion approach 0, =———==a,exp(—kz) + (1-a,) exp(—bkz)
Wy — O
6 |- M hinh Page 6, =2 —exp(—kz")
WOyo — Oy
7 | - M6 hinh Modified Page | 0, =——%e —exp(~(kz)")
WOyo — O
8 | - Md hinh Geometric g, =2 "% —a"
O — Dy
9 | - M6 hinh Wang and Singh | 6, = %" _11a,7+by,?
O — Dy
10 | - M6 hinh Midilli va ctv 0, ="M _ 3 exp(~(kr)") +by7
Wy — Wy
- M6 hinh cai tién Midilli va -
11 mh e 6, =% _ exp(~(ke)") +hyr
ctv @Do — Oe
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Cac mo hinh trén duogc xay dung trén co s¢ thuc nghiém cho tirng loai vat liéu
nhat dinh nén khi 4p dung cho vat liéu khac nhau s& co nhitng sai sé nhat dinh (P.C.
Panchariya va ctv, 2002; C. Ertkin va ctv, 2003; Ebru Kavak Akapinar, 2003;
Hakan Okyay va ctv, 2006; O. Bozkir, 2006; R.K. Goyal va ctv, 2007; Singhanat va
ctv, 2011; Mohammad Foroughi - Dahr va ctv, 2015).

Ngoai ra, Tran Vin Phu (2010) ciing dd dé& xuit mot phwong phap twong tu
xac dinh thoi gian sdy 1y thuyét. Phuong phap nay duoc xay dung trén co sé tinh
tuong tu ciia md hinh toan hoc vé phuong trinh vi phan dan nhiét va khuéch tan am.

Theo Tran Vian Pha (2010) phuong trinh vi phan xac dinh truong nhiét do va

truong thé dan am khong 6n dinh tron g tam vat liéu am duge biéu dién boi:

ot
—=a,Vt+a,V’o,

or (2.12)
0w, 2 2
% —a,Vt+a,V
81’ 21 + 22 a)k (2.13)
2 2 2
Trong do: vzt=%+%+% (2.14)
X Z
2 2 2
Vg =% OO O, (2.15)

ox> oy’ s

O day: a1 hé s6 khuéch tan nhiét, a2 hé sb khuéch tan am, a2 hé s tinh dén
anh huéng qua trinh khuéch tan am dén khuéch tan nhiét, az1 hé sb tinh dén anh
hudng qué trinh khuéch tan nhiét dén khuéch tan am.

Trong ca hai truong hop nay khi tinh dén hodc khong tinh dén anh huéng 1an
nhau ¢ cing mot dang diéu kién don tri gidng nhau, theo Tran Vian Pha (1997) da
ching minh rang déu cé thé biéu dién boi mdt mo hinh toan hoc nhu nhau nén
nghiém cua truong nhiét d6 va trudng 4m c6 cung mot dang diéu. Chung chi khac
nhau mot sb hé sé nao d6. Tur tinh twong ty ndy tac gia di xay dung thanh phuong
phap twong tu xac dinh thoi gian siy.

Phuong phap nay di dugc nhiéu tic gia, Trin Vian Phu, Nguyén Thi Yén
(2010), Truong Minh Thing (2013) va Bli Trung Thanh (2014) tmg dung dé tinh

thoi gian sdy cho nhiéu vat liéu khac nhau dang tim phang, dang tru va dang cau.
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Két qua gan véi s thoi gian sy thue té. Vi vay, trong ludn 4n ndy ching toi ciing
s& ké thira phuong phap nay dé du doan thoi gian say. Duéi ddy chung toi trinh bay
tom tat thuat toan phuwong phap twong tu xac dinh thoi gian sdy vao TBS phan hoa
ma chung to1 nghién ctru.

- Budc 1: Tur s6 liéu co so thiét ké caa TBS ¢6 d6 4m ban dau wko, 40 am yéu
cau Ok, dd am can béng Oke, hé s6 dan 4m va khuéch tan 4m ctia VLS ta xac dinh
W (0-11) /'W(0-), Bim theo cong thire sau:

WO0—-17) _ Y — 0 (7).

W(0 =) o -, ; (2.16)
. hL
Bl =-1
" T (2.17)

m
- Budc 2: Thiét 1ap bang mdi quan hé Wo—1) /W(0—x) = f(Bim, FOm) cho phin
hoa vai gia tri Wo—1) W(0—x) Va Bim vira xac dinh dugc theo cong thirc sau:

— _ © _ 2
W(O_)T_Tl) =1— a)ktb(rl) a)ke =1- emtb :1_ZBim2 expg Hy -FOm) : (218)
W(0 — ) B~ Oy ~ 1(Bi. > +Bi, + 1)

- Budc 3: Bang bang mdi quan hé W(o—.«1) /W (0—x) = F(Bim, Fom) duogc thiét 1ap
cho phan hoa xac dinh thoi gian siy khong thi nguyén Fom.
- Budc 4: Tur gia tri Fom tim dugc ta xac dinh thoi gian sdy T bang biéu thirc

Sau:

7=—2= (2.19)

Ly thuyét cia phuong phép cling nhu tinh toan thoi gian say trén TBS ching
t6i dé xuat s& duoc trinh bay & chuong két qua nghién ctu.
2.2.4. Phwong phap tinh toan thiét ké

Thiét bi thi nghiém dugc tinh toan thiét ké trén co s¢ da dé xuat véi muc dich
la ttng dung va chuyén giao két qua nghién ctru cho co so nudi ong cong ty TNHH
Ctru long Bee, céc s6 liu thiét ké ban dau nhu sau:

- Vit liéu say: phan hoa duoc loai ong thu hoach chu yéu tir hoa Thanh long



42

tai Huyén Cho Gao, Tinh Tién Giang.

- Nang suat: G2 = 10 kg/mé.

- D6 am ban dau: o1~ 30% (kg/kgvla).

- Do am yéu cau: 2 ~ 10% (kg/kgvla).

- Nhiét 46 TNS say: t = 40 °C.

- M6i chat lanh: R22.

- Pia diém lap dat: Tp. H6 Chi Minh.

Trén co so cac thdng sd vat ly cua phan hoa xac dinh duoc. Ung dung ly
thuyét vé toan hoc, vat 1y dé tinh toan xac dinh kich thudc ta siy.

- Ung dung ly thuyét vé truyén nhiét truyén chat dé tinh toan can bang nhiét —
am qua trinh trong qua trinh say.

- Xac dinh chu trinh lanh va tinh todn xac dinh céc thiét bi lanh cho may say.

- Ung dung Iy thuyét vé co luu chat, thiy khi dé tinh toan qua trinh luu dong
cua tac nhan say.
2.3. Phwong phap thuc nghiém xac dinh thong sé nhiét vat ly cia phan hoa
2.3.1. Vat liéu thi nghiém.

- Vit liéu say: Phan hoa dugc lodi ong thu hoach chu yéu tir hoa Thanh long
tai Huyén Cho Gao, Tinh Tién Giang. D6 am ban dau: 1~ 30% (kg/kgvla)
2.3.2. Thuc nghiém xac dinh khdi lwong riéng va @ Am cia phan hoa
2.3.2.1. Phwong phap thuc nghiém

a. Khdi lweng riéng ciia phan hoa py

Khoi luong riéng phan hoa 1a thong sé vat Iy can thiét cho tinh toan thiét ké
thiét bi say.

Khdi luong riéng pv 1 khéi lugng cua mot don vi thé tich khéi hat phan hoa
(ké ca khoang khong chira khong khi trong khdi hat), thir nguyén kg/md.

Theo Nguyén Tho (2008), dé xac dinh khdi luong riéng py ta ding phéu dua 1
khdi phan hoa cho trudc vao éng dong thé tich. Thyc hién lic nhe dng réi ding
miéng bia mong gat cho bing I6p phan hoa trong éng rdi tién hanh quan sét ghi

muc thé tich caa phan hoa trong dng dong thé tich. Tiép theo ta can khdi phan hoa
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trong 6ng dong thé tich dé xac dinh khéi luong m.

Khdi lugng cua phan hoa tinh theo cong thic:
p, = g  kg/m? (2.20)

Trong d6: pv: khéi lugng riéng (kg/m3).
m: khéi luong khéi phan hoa trong 6ng (kg).
V: thé tich khéi hat chiém chd trong éng dong (m?).

MJi thi nghiém lap 5 lan dé lay gia trj trung binh.

Do khdi lugng riéng pyv cua phan hoa la khéi lwong cia mot don vi thé tich
khdi hat phan hoa do dé pv n6 khdng nhitng phu thudc vao do am o cua phan hoa
ma con phu thudc vao kich thuéc ciaa no (duong kinh tuong duong d).

Dé xac dinh quan hé ham gan ding py = f(w,d). Thi nghiém duoc tién hanh voi
cac mau phan hoa khéac nhau c6 o tir (10 + 30) %, duong kinh twong dwong d (1 +
3) mm theo quy hoach thuc nghiém TYT bac Il phwong an bat bién quay.

Sau khi ¢6 s6 ligu thi nghiém ta tién hanh xu Iy sé liéu theo phuong phap quy
hoach thuc nghiém, phan tich hoi quy dé tim dugc quan hé ham gan dung pyv =
f(w,d).

b. X4c dinh d§ 4m twong doi

Do am cua phan hoa dugc x4c dinh theo phuong phép tu say.

Theo Nguyén Tho (2008), tién hanh can chinh xac m (g) mau phan hoa réi cho
vao khay sach di biét khdi lugng, dwa mau vao tu siy ¢ nhiét 6 105°C roi siy dén
khéi luong khong d6i. Sau khi siy 1ay mau ra va cho vao binh hat am dé 1am ngudi
va can. Khi két qua gitra 2 1an can cudi c6 cing sai s6 + 0,5% 1a coi nhu khong doi.

Str dung cdng thire xac dinh sau xac dinh d6 4m cua phan hoa:

w="2"" 100, % (2.21)
m,
Trong d6: ma: khéi lwong phan hoa trude khi say, (kg).
m2: khéi lwong phan sau khi sy, (kg).
2.3.2.2. Thiét bi thi nghiém va dung cu do dac
- Can dién tir hiéu Pocket cua Han Quéc co do chinh xéac + 0,01 gam, gigi han
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can 200 g.

- Can dién t hiéu Protable cua Dai Loan cé do chinh xac + 0,01 gam, gigi han
can 20 Kkg.

- Ong do thé tich hiéu Simax cua Czech c¢6 d6 chinh xac + 0,1 ml, gigi han do
50 ml, 500 ml.

- Thudc kep dién tir hiéu Mitutoyo caa Nhat Ban, thang do 0,01 mm, d6 chinh
x&c = 0,02 mm.

- T say dién tré hiéu Sanaky cia Pai Loan, cong suat 2 kW.
2.3.2.3. Phwong phap do dac thwe nghiém

Cac s liéu thuc nghiém can do dac dé xac dinh thé tich riéng va do am 1a khoi
luong va thé tich. T4t ca cac sb liéu duoc xac dinh bang dung cu do truc tiép sau d6
gian tiép str dung cong thirc dé xac dinh hai hé s6 do.

2.3.3. Thuc nghiém xac dinh hé¢ sé din nhiét, khuéch tan nhigt, nhiét dung
riéng cia phan hoa

Cac hé sd dan nhiét, khuéch tan nhiét va nhiét dung riéng cua phan hoa la cac
thong sé can phai xac dinh dé phuc vu trong tinh toan thiét ké thiét bi siy phan hoa
do chiing t61 dé xuat.

Trong luan &n nay, ching tdi sir dung phuong phap ddng thoi xac dinh hé sé
dan nhiét, khuéch tan nhiét va nhiét dung riéng do ching toi dé xuat. Co so phuong
phéap chung téi s€ gidi thiéu trong chuong 3.
2.3.3.1. Phwong phap thuc hién.

Pé kiém tra danh gia sai s6 cua phuong phap va thiét bi thi nghiém ching toi
sir dung phuong phap so sanh. Cu thé, ching t6i dung thiét bi nay xac dinh hé s
dan nhiét va hé sé khuéch tan nhiét ciia mot vat liéu nao d6 da duoc cong bd. O day,
ching tdi dung gao va phan hoa lam vat liéu chuan. Tur két qua thuc nghiém va st
dung céng thic (2.22), (2.23) ta xac dinh dugc hé sé dan nhiét, hé sé khuéch tan
nhiét cua gao va phan hoa. So sanh véi s6 liéu cia gao va phan hoa di dugc cong
bd dé kiém tra sai s6 & gitra s6 liéu thi nghiém va gia tri chuan di cong nhan.

Trinh ty tién hanh duoc thé hién qua cac budc nhu sau:
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- Budc 1: Cho phan hoa véi nhiét do to va do am wo da biét dién ddy thing
chira vat liéu.

- Budc 2: Cép ngudn cho thiét bi tir ghi nhiét do (Nhiét ké). Diéu chinh gia tri
cac dau do nhiét d6 sao cho cung gia tri va ghi lai gia tri ban dau to.

- Budce 3: Cép dién cho nguén nhiét va bAm gi0. Quan sat gia tri nhiét do tai
cac vi tri ciia dau do nhiét, khi gia trj nhiét do tai vi tri dau do thir 5 bit dau thay doi
thi tién hanh ghi lai dong thoi cac gia tri nhiét do tir t1 + ts, cong suat gia nhiét va
thoi gian t.

- Bu6c 4: Thé céc gia trj vira do duoc vao cong thic (2.19), (2.20) va (2.21) dé
xéac dinh c4c hé s6 dan nhiét, hé s6 khuéch tan nhiét va nhiét dung riéng can tim.

- Hé sb dan nhiét:

22306 =) \yyim.k) 2.22)
(L 7)-t)

- Hé s6 khuéch tan nhiét:

2 2
a= 4L (ttb(f)_to)z ’ mZ/S (223)
7t (L 7)—1t)
- Nhiét dung riéng:
c, - % __ 4 __ &  yaqK) (2.24)

" GAt GAt G(t,—t,) L(ty—t)n,
Trong d6 nhiét d6 trung binh s6 hoc:

L+ +0+ + L+
ly = n

,°C (2.25)

Céc cong thirc (2.23), (2.23) va (2.24) do chung t6i dé xuét va s& gi6i thiéu
trong chuong 3.

V6i thiét bi thi nghiém duoc kiém tra & trén, ching t6i tiép tuc dung dé xac
dinh quan hé ham gan dung caa hé sé dan nhiét A, hé sé khuéch tan nhiét a cua phéan
hoa véi nhiét d6 va d6 am dang A = f(w,t), a = f(w,t). ¢ = f(w,t). Ta s& thuc hién thi
nghiém véi nhiéu mau phan hoa c6 d6 am o va nhiét do t khac nhau. Céc thi
nghiém duoc tién hanh theo quy hoach thuc nghiém TYT bac .

Sau khi c6 s6 lidu thi nghiém ta tién hanh xu Iy sé liéu theo phuong phap quy
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hoach thuc nghiém, phan tich hoi quy dé tim dwoc quan hé ham gan diung A = f(w,t),
a = f(w,t) cua phan hoa.

Do sau thoi gian dét nong T nhiét luong s& tich lai trong tdm dién trd nén dé
han ché sai sb trong lan ké tiép thi ta phai 1am nguoi tAm phang vé nhiét do ban dau.
2.3.3.2. Thiét bi thi nghiém va dung cu do dac.

Thiét bi thi nghiém: Thiét bi do chung tdi thiét ké va ché tao dua trén phuong
phap chung t6i dé xuat (Hinh 2.2).

Dung cu do dac:

- Can dién tir Protable cta Pai Loan c6 do chinh xac £ 0,1 gam, gigi han 20
kg.

- Pong hd do nhiét d6 Autonic caa Han Qudc, thang do 0,1 °C, do chinh xé4c +
0,5 %.

- Pong ho do cong suat hidu Trotec cia Bic thang do 0,01 W, sai s6 = 0,5%.

- Pong hé do thoi gian hiéu iPhone caa Trung Qudc.

- T sdy dién tré hiéu Sanaky cia Pai Loan, cong suat 2 kKW.
2.3.3.3. Phwong phap do dac thuc nghiém

Céc s6 liéu thuc nghiém can do dac dé xac dinh duoc hé s6 dan nhiét, hé sd
khuéch tan nhiét theo phuong phap dé xuat 1a chiéu day 16p vat liéu, nhiét o, dong
nhiét va thoi gian truyén nhiét. Tat ca céc s lidu duge xac dinh bang dung cu do
truc tiép sau d6 gian tiép sir dung cong thuc ta xac dinh dugc hé sé dan nhiét, hé sb
khuéch tan nhiét va nhiét dung riéng.

2.3.4. Thuc nghiém xac dinh hé s6 din am hm, khuéch tan am am caa phan hoa
2.3.4.1. Phwong phap thuc nghiém

Hé s6 dan am va khuéch tan am cuaa phan hoa la cac thdng sé can phai xac
dinh dé phuc vu trong giai bai toan xac dinh thoi gian siy dé lam co s& cho tinh
toan thiét ké thiét bj say.

Trong luan &n nay trén co sé nghién cau Iy thuyét cia Dincer va Hunsan
(2002). Chuing t6i kién nghi thuat toan dé thuc nghiém xac dinh déng thoi hé sé dan

am va khuéch tan am. Trinh tu thuc nghiém gom cac budc thé hién nhu sau:
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- Buéc 1: Thyc nghiém séy & mot nhiét do t1va van toc vi cua TNS d3 biét dé
xé4c dinh téc d6 giam am cua VLS theo thoi gian T, Om = (1).
0, =2 "Be _ f(7)

WOo ~ Dye
- Buoc 2: Tu gid tri Om vua thu dugc trong budc 1 va phuong trinh

6., =Gexp(-Sz) (Dincer va Hunssain, 2002). Str dung phuong phap binh phuong
nho nhit ta tim duogc nhan td can tré G va hé sb séy S.

- Budc 3: Thay céc gia tri G va S vira tim duoc vao cac cong thac tinh theo
nghién ctu ly thuyét cia Dincer va Hunsan dé xac dinh hé sé dan am hm, khuéch
tan 4m am cua phan hoa.

Pé xay duyng mo hinh hdi qui mé ta anh hudng ciia nhiét do, van téc cua TNS
dén hé sé khuéch tan 4m am va hé s6 dan 4m hm cta phan hoa. Ching t6i thuc hién
1an luot nhiéu thi nghiém vé&i nhiét do t, van tdc v khac nhau. Thi nghiém duoc tién
hanh theo quy hoach thuc nghiém bac II dang bt bién quay.

Tir két qua s6 liéu thi nghiém ta tién hanh xir ly s6 liéu theo phwong phap quy
hoach thuc nghiém, phan tich quy hdi dé tim dugc quan hé ham gan dung cua hé sb
dan am hm =f(v,t), hé s khuéch tan 4m am=f(v,t) ciia phan hoa.

Thiét bi thi nghiém xac dinh hé s6 dan am va khuéch tan am cho ¢ hinh 2.3.
2.3.4.2. Thiét bi thwc nghiém

Thiét bi thi nghiém véi thong s6 k§ thuat duoc thé hién ¢ hinh 2.2.

Thong sb ky thuat co ban.
- Cong suat thiét bi: P = 0,75 kW.
- Téc @6 TNS: v =0,5-3 mis.
- Nhiét @6 TNS: t=30-55°C.
- bién ap str dung: 1 pha/220V/50Hz.

Hinh 2.2. Thiét bj thi nghiém x&c dinh hé

s6 dan dm va khuéch tan am phdn hoa
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Dung cu do dac:

- Can dién tir Pocket cua Han Qudc c6 do chinh xac £0,01 gam, gidi han 200g.

- Can dién tu Protable ctia Pai Loan c¢6 do chinh xac £0,1 gam, gigi han 20 kg.

- Pong hd do nhiét d6 Hanyoung nux caa Han Quéc, thang do 0,1°C, d6 chinh
xac £ 0,5 %.

- Bong hd do d6 4m khéng khi Hanyoung nux cia Han Quéc, thang do 0,1 %,
do chinh xac + 0,5 %.

- Pong hé do tdc d6 gio hiéu Prova cia Puc, thang do 0,1m/s sai s6 £ 3 %.

- Thudc kep dién tir hiéu Mitutoyo ctia Nhat Ban, thang do 0,01 mm, do chinh
xac + 0,02 mm.

- Tu sdy dién tré hiéu Sanaky cta Pai Loan, cong suat 2 kKW.
2.3.4.3. Phwong phap do dac thuc nghiém

Cac s6 lidu thuc nghiém can do dac dé xac dinh hé s6 dan am va khuéch tan
am cua phan hoa theo phuong phap dé xuat 1a khdi lwong, chiéu day, do am cua vat
lidu, nhiét d6, @6 am khong khi cua TNS va thoi gian. Tat ca cac sb lidu dugc xéac
dinh bang dung cu do truc tiép sau dé gian tiép st dung céng dé xac dinh hai hé sé
do.

2.4. Phwong phap nghién ctru thuc nghiém xay dwng ché dé say
2.4.1. Phwong phap qui hoach thuc nghiém

Qui hoach thuc nghiém nham xay dung méi quan hé giita cac chi tiéu va doi
tugng nghién ciru cua thiét bi sdy nham dua ra ché do siy thich hop.

Pay 1a phuong phap qui hoach héa nham tién hanh thuc nghiém mét céch cha
dong dé co thé téi thiéu hoa s thi nghiém can thiét ma van dam bao muc do tin cay
caa mé hinh toan nhan duogc tur thuc nghiém. Ham toan la ham cho phép danh gia
anh huong cua cac yéu t6, xac dinh dugc ché do 1am viéc thich hop cua dbi tuong
nghién cuu.

Phuong phap qui hoach thuc nghiém duogc tién hanh theo trinh ty cac giai
doan: thuc nghiém don yéu t6 va thuc nghiém da yéu to.

- Giai doan thuc nghiém don yéu té nham xac dinh méi quan hé cua yéu té
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anh huéng dén dbi twong nghién ctu va gia tri vang nghién cau cua yéu té anh
huong dé 1am co so cho thuc nghiém da yéu té.

- Giai doan thuc nghiém da yéu té duoc xay dung bang mé hinh théng ké dudi
dang md hinh hop den nham xac dinh méi quan hé cia dong thoi cac yéu td anh
huong dén ddi twong nghién ctu.

Noi dung nghién ctu thuc nghiém théng sé 1am viéc cuaa thiét bi say phan hoa
gom céc noi dung sau:
2.4.1.1. Xac dinh céc thdng sé nghién ciru

a. Xac dinh théng sé dau ra (ham muc tiéu)

Céc thong s6 dau ra 1a cac chi tiéu kinh té va k¥ thuat ciia ddi tugng nghién
ctru. Cé4c thdng s6 dau ra cua TBS nghién ciu bao gom: chi phi dién nang riéng
(kWh/kg), ty 18 thu hoi san pham (%), d6 am san pham (%), phan trim ham luong
Vitamin C (%), phan tram ham lugng Vitamin E (%), phan trim ham luong Protein,
lipid va mau sic, mui vi, ...

Chi phi dién nang riéng Ar (kWh/kg) 14 tiéu hao dién ning trén 1 kg san pham
trong mot gio trén thiét bi sdy va chi tiéu danh gia hiéu qua kinh té cia TBS.

Ti 18 thu hdi san pham M (%) la ti 1é khéi lugng phan hoa thu duoc trén thuc
té trén khoi lugng phan hoa thu dugc theo ly thuyét. Twong tu nhu chi phi dién ning
riéng chi tiéu nay danh gia hiéu qua kinh té caa TBS.

Phan traim ham luong Vitamin C (%), Vitamin E (%), Protein Pr (%), lipid 1a
phan trim ham luwong con lai sau qué trinh sdy, 14 cac chi tiéu dé danh gia chat
lugng cua phan hoa. Tuy nhién, theo nghién ctu cia Johanna Barajas va cac cong
su (2009). Ham luong protein, lipid khéng anh huéng boi nhiét do sdy. Vitamin 1a
thanh phan nhay cam v&i nhiét d9, khi nhiét d6 sdy cang cao ton that vitamin cang
nhiéu trong d6 vitamin C c6 ton that cao nhét so véi cac loai vitamin khac.

Véi cac phan tich trén, dé danh gia cac chi tiéu vé kinh té va ky thuat caa thiét
bi sdy phu hop nghién ciu & Viét Nam. Ching tdi chon cac muc tiéu dé dua vao mo
hinh nghién ctru nhu sau:

- Chi phi dién nang riéng (kWh/kg), duoc ma hda Y.
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- Phan traim ham luong Vitamin C (%), duoc ma héa Y.

- Ti Ié thu héi san pham M (%), dugc mé hoa Y.

b. Xac dinh thong sé dau vao

Théng sé dau vao 1a cac yéu td anh hudng 18n chi tiéu nghién ciu. Chon thdng
sb dau vao va va gia tri ving nghién ctru ciia dau vao co thé dua trén co so ké thira
cac két qua cac cong trinh nghién ciru truéc, két qua nghién ciu ly thuyét hoic tién
hanh thi nghiém tham do.

Chi phi dién ning riéng, ham lugng vitamin C, ti Ié thu hoi san pham la cac
chi tiéu kinh té, k¥ thuat quan trong caa mot thiét bi siy. Cac yéu té anh hudng dén
c4c chi tiéu trén gom: van toc tac nhan sy, do day Iop vat liéu say, kich thudc cua
hat, nhiét d6 cua tac nhan sdy, d6 am cua vat liéu sdy, d6 am cua tac nhan sy, chu
ky dao tron.

% Nhiét d6 cta cta tic nhan sy t (°C).

Nhiét d6 ctia TNS trong thiét bi sy ndy vira dong vai trd 1 gia nhiét cho VLS
va 1am thay d6i d6 am twong ddi ctia TNS dé tao ra dong luc sdy. Nhiét do sy cang
cao thi qua trinh siy cang nhanh. Tuy nhién khi nhiét d¢ sdy cang cao thi chit luvong
ctia phan hoa cang giam. Do d6 nhiét do ctia TNS 1a thong s6 anh huong nhiéu dén
thoi gian sy va chét luong san pham say.

% Van toc tac nhan siy v (m/s).

Van toc tic nhan TNS 12 yéu t6 dic trung cho kha ning trao d6i nhiét, am gitta
VLS va TNS. Do d6 téc d6 cia TNS anh huong 16n dén kha ning lam viéc ciing
nhu hiéu qua ciia TBS, nhat 13 thoi gian siy.

< P06 am tuong dbi cua cua tac nhan siy ¢ (%).

Do am twong dbi cua cla tac nhan siy la thong s6 anh huong dén thoi gian
sdy. Khi do 4m twong d6i cua TNS cang nho thi kha ning nhan 4m cang cao va
dong lyc sdy cang 16n. Tuy nhién thong s6 nay 1a kho diéu chinh, luén c¢6 xu huéng
giam trong qua trinh sy do phu thuéc d6 am VLS.

< Do am tuong dbi cua vat liéu sy o (%).

Do am cua vat lidu 12 thong s anh huong dén chi phi say. Qua khao sat cho
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thdy, do am ctia phan hoa ban dau twong ddi on dinh w1~ 30% (kg/kgvla). Vi vay,
ta xem d6 4m cua phan hoa 1a ¢6 dinh khi dua vao nghién cau.

% Chu ky dao tron (min).

Chu ky d4o tron 1a khoang thoi gian dé hién cao déo tron vat liéu. N6 1 thong
s6 tac dong su tiép xtic gitta TNS va bé mit VLS hay néi cach khac lién quan dén
kha ning thoat am ctia VLS va lam thay dbi thoi gian siy. Tuy nhién, do tinh chét
cua phén hoa nén khi dao tron do tac dong co hoc lam vun v& lam anh huéng dén
hiéu suat thu hoi san pham.

% Chiéu day 16p phan hoa (mm).

Chiéu day 16p phan hoa anh hudng dén kha ning thoat am cua 16p vat lidu
trong qua trinh sdy. L6p vat liéu cang mong thi thoi gian sdy cang nhanh, nhung
néu mong qua thi lai anh huong dén ning suat cia thiét bi.

% Kich thudc hat phan hoa (mm).

Tuong tu nhu chiéu day 16p phan hoa, kich thudc hat VLS ciing anh hudng
dén kha nang thoat am cta 16p vat liéu trong qua trinh siy. Nhung do ddc thu hinh
hoc ctia phin hoa 13 khéng dong déu nén yéu té nay khdng thé diéu khién duoc.

Theo qui hoach thyc nghiém, théng sé dau vao phai thuc su anh hudng dén
qua trinh nghién ciu. Do c6 nhiéu thong sé anh hudng dén chi tiéu nghién ctu. Vi
vay trong qua trinh nghién ctu dé giam sb luong thi nghiém ma van dam bao d6
chinh xé&c cua thi nghiém sé& loai bo mot s théng s6 ma mic d6 anh huong cua
ching qué it hodc khdng thé diéu khién duoc.

Sau khi loai bo cac yéu té ngau nhién khong thé diéu khién duoc hoic cac yéu
t6 anh huong quéa nho khong thé dua vao nghién ctru duge. Cac thdng sé dau vao
can dua vao mo hinh nghién ctu thuc nghiém con lai nhu sau:

Céc thong sé dau vao nghién cau:

- Nhiét d6 tc nhan say t (°C), duoc ma hoa Xi.

- Van téc cua tac nhan say v (m/s), duoc ma hoa Xa.

- Chu ky dao tron tg (min), duoc mé hoa Xa.

Qua tham khao, ké thira mot sé nghién ctru di truéc nhu Adnan Midilli cing
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ctv (2000), Maria G.R. Campos va ctv (2008), Johanna Barajas cung ctv (2009),
chon nhiét do tac nhan siy: t = 35 + 45 °C.

Theo Adnan Midilli cung ctv (2000), Maria G.R. Campos va ctv (2008),
Johanna Barajas cuing cong su (2009), chon van téc tac nhan siy: v = 0,6 + 1,4 m/s.

Chu ky s& duoc xac dinh theo thi nghiém tham do ¢ thuc nghiém don yéu té.
2.4.1.2. Lap ma tran thuc nghiém

Ma tran thyc nghiém duoc Iap bang phan mém Statgraphics Version 7.0.

Phuong phéap quy hoach thic nghiém duogc tién hanh tir bac 1 va phat trién 1én
bac 11 néu bac | khéng phu hop. Trong trudng hop ca hai phuong 4n khong phu hop
can thiét ké lai thi nghiém trén co s& dinh lai viing nghién ciru va bo sung yéu tb
nghién cuu.

Khi phuong an bac | truc giao chuyén 1én phuong an bac 11, ving thi nghiém
co s& (Muc trén va mac dudi) van duoc gitr nguyén, mién thi nghiém mé rong ra toi
canh tay don + o. S6 thi nghiém lap dé xac dinh phuong sai thuan van & diém trung
tam.

Theo Nguyén Canh (1985), (2011); Nguyén Vian Dy va ctv ( 2011) sb lugng
thi nghiém duoc xac dinh theo céng thic nhu sau:

Déi véi phuong phap qui hoach thuc nghiém TYT bac 1.

N = 2K+ ng (2.26)
Déi véi phuong phap qui hoach thue nghiém TYT bac 1.
N = 2%+ 2k + ng (2.27)

Trong d6: k — sb yéu t6 nghién cuu.
2% — 56 lwong thi nghiém ¢ mic trén va muc dudi.
2k — s6 lugng thi nghiém & mirc diém sao + a.
No — s6 lwong thi nghiém lap & mirc co so.
2.4.1.3. Thuc nghiém tiép nhan thong tin:
Str dung phuong phap xir 1y so bo s6 liéu thuc nghiém, kiém tra mot s gia
thuyét théng ké. Khi tién hanh thyc nghiém, nhan thong tin va xir 1y so bo cac thong

tin s& gidp kiém tra tinh lién thuoc caa sé liéu bi nghi ngo, gidp xac minh kip thoi
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nhitng thuc nghiém can bé sung hoic gidp kiém tra mirc d6 anh hudng cua céc yéu
t5. Thuc nghiém theo tién trinh dugc 1ap & trén.
2.4.1.4. Xay dwng mé hinh hdi qui thuc nghiém

Str dung phuong phap binh phuwong nho nhét, phan tich hdi qui, phan tich
phuong sai dé xac dinh gia tri cac hé s6 trong mé hinh héi qui da thirc. Sau khi xay
dung mé hinh hdi qui thue nghiém, kiém tra mirc ¥ nghia cta cac hé s6 hdi qui theo
tiéu chuan Student, kiém tra tinh twong thich mé hinh theo tiéu chuan Fisher. Néu
mo hinh khong tuong thich phai lam lai thuc nghiém bac hai véi cac khoang thay
d6i cua thong sb vao.

Néu hé s6 hdi quy khong du mirc ¥ nghia, thi phai xac minh rd tinh chat khong
anh hudng cua thong s twong tng voi hé sd hdi qui vo nghia, loai bé hé sé nay ra
khoi mé hinh. Khi bo cac hé s6 hdi qui vo nghia, can phai tinh lai mot s6 hé s6 hoi
qui c6 lién hé phu thudc véi cac hé s6 loai bo nhim gitt cho mo hinh van tuong
thich.

Kiém tra m6 hinh hdi qui thuc nghiém duoc tién hanh theo 5 buéc sau:

- Bué6c 1: Xac dinh gié tri cac hé s6 hdi quy ¢ dang day du.

- Budc 2: Phan tich phuong sai dé loai bo cac hé sé hoi quy khong bao dam do
tin cay voi muc y nghia o = 0,05.

- Budc 3: Xac dinh céc gia tri hoi quy theo ham toan méi sau khi da loai bo
cac hé sb hdi quy khong da do tin cay.

- Bu6c 5: Phan tich phuong sai trén ham toan méi. Kiém tra d6 tin cay cua cac
hé s6 hoi quy mai. Néu khong bao dam d6 tin cay, thi cai tién md hinh.

- Bué6c 6: Kiém tra do twong thich cia md hinh theo tiéu chuan Fisher.

F - MSLf <F,
MSEp

(2.28)

Trong do:
MSLf: Phuong sai khong tuwong thich (Mean Square Lack-of-fit).
MSEp: Phuong sai s ngau nhién dich thuc (Mean Square Error-pure).

Fo: Gid tri bang phuong sai chuan F véi mic y nghia o = 0,05.
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Dé viéc tinh toan thuc hién duoc thuan loi, ta chuyén tir hé truc ty nhién X,
X2, ...., Xk sang hé truc khéng thir nguyén (hé méa hoa). Viéc ma hoa duoc thuc hién
d& dang nhod chon tdm cua mién dwgc nghién ctu 1am hé truc toa do. V&i ké hoach

thuc nghiém bac hai, c6 dang ma héa nhu sau:

K K K
i1 i1 i1
>1
Trong d6: Xi, Xj: gia tri ma héa cua céac thdng sb Xi, X;.

bo: hé sb tu do.

bi: cac hé so tuyén tinh.

bij (i#]): cac hé s6 twong tac cap.
bii: c&c hé s6 bac hai.

k: s6 yéu té nghién cuu.

Gia tri ma hoa xi cua cac théng sé duoc tinh theo cong thic:

XX
AX,
Trong d6: Xi: gié tri thuc cua thong s6 vao tht i.
Xi°: gid tri thyc & muc co sé cua thong s6 vao thi i.
AXi: budc thay ddi cua thdng sé vao thir i, AXi = (Xit — Xid) /2.
CAac hé s6 bo, by, ....bk, bi1, biz, ...bi thuc chat chi 1a wdc luong caa céc hé sd
hoi qui. Cac hé sd hoi qui Bng = [bo, b1, ....bk, ba1, b1z, ...biw] duge xac dinh theo
cong thic tong quat dudi dang ma tran:
Brg = [XT.XLXT.Y (2.30)
Trong d6: X: ma tran ké hoach thyc nghiém bac hai.
Y: ma tran cac ké hoach thuc nghiém.
2.4.1.5. V& d@0 thi va nhan dang dé thi:
Sau khi xay dung duoc md hinh hdi quy thuc nghiém, tiép tuc ding phan mém
Statgraphics Version 7.0 dé v& db thi cac ham muc tiéu theo tirng cip thdng sé vao
1am co s& cho tim cyc tri trong mién thuc nghiém.

2.4.2. Phwong phap t6i wu héa
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Phuong phép t6i uu hoa sir dung nhiam xac dinh cac chi tiéu va diéu kién lam
viéc thich hop cua TBS. Bai toan xay dung trén co s¢ ham muc tiéu la cac phuong
trinh hdi qui dwgc xac dinh duoc bang phuwong phap qui hoach thuc nghiém.

Ham muc tiéu 1a ham thong ké thuc nghiém c6 dang da thic bac 11 dic trung
cho chi tiéu kinh té va k¥ thuat caa thiét bi nhu: phan trim ham lwong vitamin C, ti
16 thu hdi thanh san pham va chi phi dién ning riéng qua trinh siy.

Ham diéu kién 1a céc rang buoc k¥ thuat va rang budc vé ving thyc nghiém
nghién cuu.

Bai toan téi wu duoc giai nhd may tinh dién tir theo thuat toan do tim truc tiép
két hop véi thuit toan ngau nhién.

2.4.3. Thiét bi thi nghiém va dung cu do dac
Vit liéu say: phan hoa duoc loai ong thu hoach chii yéu tir hoa Thanh Long.
Phan c6 mau vang sang, kich thuéc d = (1+ 3) mm va do 4m ban dau o1~ 30 %.

Thiét bi sdy bom nhiét dé 1am thuc nghiém da tinh toan thiét ké va ché tao,

theo Phu luc 4 cho ¢ hinh 2.3.

-‘ » d. ’;.»
‘Obno '-5-5

Hinh 2.3. Thiét bi sdy bom nhiét lam thic nghiém
* C4c thong so ki thuat chinh cua thiét bi sdy duoc thé hién nhu sau:
- Kich thudc may say: L x W x H = 1100 x 850 x 1450 mm.
- Kich thuéc budng sdy: L x W x H = 820 x 700 x 600 mm.
- Kich thuéc khay say: L x W x H = 800 x 700 x 25 mm.
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- COng suat dong co may nén: Ngc = 1,5 KW.

- COng suat dong co quat: Naeq = 0,75 KW.

- COng suat dong co cao: Naec = 0,045 KW.

- Tdc @6 tac nhan say: v = 0,5 + 3 mis.

- Nhiét d6 tc nhan sdy: t = 30 + 55 °C.

- bién ap str dung: 1 pha/220 V/50 Hz.

* Dung cu do dac:

- Can dién tir Pocket cua Han Qudc c6 do chinh xac £0,01 gam, gisi han 200g.

- Can dién tir Protable cua Pai Loan c6 d6 chinh xac £0,1 gam, gidi han 20 kg.

- Bong ho do nhiét do Autonic cua Han Quéc, thang do 0,1 °C, d6 chinh xac +
0,5 %.

- bong hd do @6 am khong khi Autonic cua Han Quéc, thang do 0,1 %, do
chinh xac + 0,5 %.

- Pong ho do cong suat hiéu Christ cia Purc, thang do 0,01 W, sai s6 £ 0,5 %.

- Bong ho do tde @6 gi6 hiéu Prova cia Prc, thang do 0,1 m/s sai sé + 3 %.

- Thudc kep dién tir hiéu Mitutoyo ctia Nhat Ban, thang do 0,01 mm, do chinh
xac + 0,02 mm.

- T sdy dién tré hiéu Sanaky cta Pai Loan, cong suat 2 kKW.

2.4.4. Phwong phap do dac thwc nghiém

Cac so lieu thi nghiém duoc xac dinh theo hai phuong phap: sé liéu do dac
truc tiép va sé lidu xac dinh gian tiép.

Cac s liéu do dac truc tiép gom nhiét do sdy, thoi gian say, khéi luong va do
day 16p phan hoa, c6ng suat tiéu thu dién....Tat ca duoc xac dinh bang céc dung cu
do.

Con lai cac s6 liéu ki thuat déu xac dinh bang cac cong thuc tinh toan sau khi
do dac truc tiép cac s liéu thanh phan.

- Chi phi dién nang riéng Ar cua qué trinh siy do truc tiép trén mdi mé say.

- Phan traim ham luwong vitamin C: Phan hoa sau khi siy kho dat am do yéu

cau s& tién hanh l1ay mau (mau khoang 200 g) giri mau test ham lwong vitamin C tai
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Trung tdm kiém dinh 3.
%C =<2 100 (2.31)
Cl
Trong do: C1: Ham luong vitamin C ban dau, mg/kg.
Ca: Ham luong vitamin C sau khi say, mg/kg.
- Ti 18 thu hdi san pham M (%) :
%M = %.mo (2.32)

1

Trong do: M1: Khéi lwong phan hoa thu duoc theo Iy thuyét, kg.

M2: Khéi lwong phan hoa thu duoc thyc té, kg.

2.4.5. Phwong phap danh gia chat lweng phan hoa

Thir nghiém xac dinh ham luwong vitamin C va thanh vi sinh dam bao an toan
thuc pham dugc thuc hién béi trung tam ki thuat tiéu chuan do luong chat luong 3
theo cac phuong phap sau:

- Ham Iugng vitamim C theo phuong phap thir QTTN/KT3 038: 2005.

- Tong s6 vi sinh vat hiéu khi theo phuong phép thir 1SO 4833 — 1: 2013.

- Tong s6 nam méc theo phuong phap thir ISO 21527 — 2: 2008.

- Tong s6 nAm men theo phuong phap thir ISO 21527 — 2: 2008.

- Coliforms theo phuong phép thir 1ISO 4832: 2006.

- Escherichia coli gia dinh theo phuong phap thur ISO 7251: 2005.

- Staphylococci ¢6 phan tng duong tinh véi coagulase theo phuong phap thir
ISO 6888 — 1: 1999/Amd.1: 2003.

- Clostridium perfringents theo phuong phap thu ISO 7937: 2004.

- Bacillus cereus theo phuong phap thu 1SO 7932: 20084.
2.5. Két luan chwong 2

Nhu vay trong chuong nay, chling tdi da trinh bay cac noi dung dé thuc hién cua
luan an nhu sau:
- Xac dinh phuong phéap 1y thuyét xac dinh théng s nhiét vat 1y co ban cua vat

liéu am noi chung va phan hoa néi riéng nhu: hé sé dan nhiét A, khuéch tan nhiét a
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va nhiét dung riéng.

- Kién nghi thuat toan dé thuc nghiém xac dinh dong thoi hé sé dan am hm,
khuéch tan 4m am cua phan hoa lam co s& cho viée tinh toan xac dinh thoi gian siy
ly thuyét theo phuong phap tuong tu.

- Chon thuat toan dé xac dinh thai gian siy Iy thuyét theo phwong phép tuong tu.

- Xac dinh phuong phap thuc nghiém xac dinh théng sb nhiét vat Iy co ban cua
phan hoa nhu: Khéi lugng riéng py, hé sb dan nhiét A, khuéch tan nhiét a, nhiét dung
riéng, hé sé dan am hm, khuéch tan am am dé 1am co so cho viéc tinh toan thiét ké
mo hinh thuc nghiém.

- Xé4c dinh phuong phap nghién ctu thuc nghiém xay dung ché do say thich hop.

- X4c dinh phuong phéap danh gia chat luwong phan hoa.

- Giéi thiéu thiét bi va cac dung cu do dé phuc vu cho nghién ctu thuc nghiém.
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CHUONG 3:
KET QUA VA THAO LUAN

Nhu da trinh bay phﬁn muc tiéu caa lun 4n 13 xac dinh mot sb thong s6 nhiét
vat 1y ctia phan hoa bang phuong phap do tac gia dé xuat dé 1am co so cho tinh todn
thiét ké. Thuc nghiém trén TBS da duoc dé xuét dé tim ra ché do séy thich hop cho
ho gia dinh ¢ Viét Nam. V&1 muc dich do, trong chuong 3 nay tac gia s€ trinh bay
két qua nghién ctru 1y thuyét va thyc nghiém ctia mudi van dé sau day:

- Két qua nghién ciru ddc trung truyén nhiét truyén chét cua vat liéu am. Tir d6
xdy dung mot phuong phap méi dong thoi xac dinh hé sd dan nhiét, hé s6 khuéch
tan nhiét va nhiét dung riéng cho phan hoa néi riéng va cho vat liéu am noi chung.

- Nghién ctru co s¢ 1y thuyét truyén nhiét — truyén chat cia vat liéu am va kién
nghi thuat toan dé thuc nghiém xac dinh déng thoi hé sé truyén am va hé s6 khuéch
tan am cta phan hoa.

- Nghién ctru twong tu truyén nhiét — truyén chét cta vat liéu am 1am co so ly
thuyét dé xac dinh thoi gian say theo phuong phap tuong tu.

- Két qua thuyc nghiém xac dinh mot sb thong sb nhiét vat 1y cua phén hoa va
quan hé ham gan dung cta thdng sb: pn=f(w,d), p v="f(w,d), a = f(o,t), A = f(o,t), C
= f(w,t), hm =1(t,v), am = f(t,v).

- X4c dinh thoi gian say 1y thuyét trén TBS chung toi dé xuat bang phuong
phap tuong tu véi hé s6 dan am hm, hé sé khuéch tan am am cua phan hoa.

- Thyc nghiém danh gia sai s6 giita thoi gian sdy 1y thuyét va thuc té trén TBS
duoc dé xuit.

- Két qua nghién ctru thuc nghiém véi TBS da thiét ké ché tao va phuong trinh
toan hoc biéu dién sy phu thudc ciia chi phi dién ning riéng Ar, phan trim ham
luong vitamin %C va ti 1& thu hdi san pham %M vao nhiét d6, van tdc tac nhan siy,
chu ky dédo tron.

- Xéc dinh ché d6 sy thich hop.

- Xay dung dugc phuong trinh tién doan gidm am o (%) theo thoi gian 1 (s)

trong qua trinh sy phan hoa trén co s¢ cac md hinh cia nhitng tac gia di trudc.
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- Banh gi4 hiéu qua kinh té cua thiét bj say.

3.1. X4y dung phwong phap méi xac dinh dong thoi hé sé din nhiét, hé sé
khuéch tan nhiét va nhiét dung riéng ctia phin hoa

Trong chuong 2, chung tdi da trinh bay phuong phap va co s¢ vat 1y — toan
xac dinh cac dic trung nhiét vt 1y va thoi gian sy phan hoa. Vi vy trong muc nay,
trén co sé nghién ctru dic trung bai toan truyén nhiét, truyén chat trong VLA ching
t6i s& trinh bay 2 van dé sau day:

- Ly thuyét phuong phap méi xac dinh dong thoi cac hé sé dan nhiét, hé sd
khuéch tan nhiét va nhiét dung riéng cua phan hoa néi riéng va VLA néi chung do
chung toi dé xuét.

- Co s6 thiét ké thiét bi va phuong phap thi nghiém xac dinh hé s dan nhiét,
hé s6 khuéch tan nhiét va nhiét dung riéng do ching t6i dé xuat.

Trong qua trinh tinh toan nhiét cua vat liéu am dang hat, ta thudng tinh toan
cho mét khdi hat. Vi duy, khi tinh nhiét luong can cung cép cho G (kg) gao theo
cong thirc Q = G.C.At thi gan ding, nhiét dung riéng ¢ trong cong thirc trén duoc
tinh cho G (kg) khéi gao. Ngoai ra, VLS cua chung t6i 1a phan hoa c6 dic trung
hinh hoc 14 dang hat gan hinh cau c6 kich thudc nho (1+ 3) mm va bai toan truyén
nhiét truyén chit trong TBS duoc dé xuit 1a dang tAm phang. Vi vay trong luan an
nay, chung toi s& tinh toan nhiét ciing nhu tinh khuéch tan am cho khdi phan hoa,
v6i muc dich d6 chung t6i nghién ciru bai toan dan nhiét qua tim phang.

Véi myc dich d6, co sé toan hoc cta phuong phap do chung t6i kién nghi 1a
hai nghiém giai tich gin dung cua bai toan dan nhiét trong mot tim phang mét chiéu
v6i diéu kién bién loai 2 d6i xtg khi Fourier dii bé.

Vi vay, trudc khi xdy dung phuong phap méi xac dinh hai hé sd néi trén
ching ta xem xét mo hinh vat ly va moé hinh toén hoc cua bai toan sau day.

3.1.1. M6 hinh vat ly

Gia str c6 mot tim phang vat liéu am chiéu day 2L véi do am va nhiét 4o ban

dau da biét tuong g bang w,Vva to. Khi 7 > 0 trén hai mat ctia tim phang duy tri

mot dong nhiét khong ddi q (W/m?). Do tdc d6 khuéch tan am bé hon rat nhidu so
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v6i toc d6 din nhiét nén voi Fourier du bé tuy nhiét do trung binh cua tim phing
ting 1én tir to dén tw nao d6 nhung do 4m trung binh cia toan bd 16p vt lidu hau
nhu chua kip thay ddi va mot cach gan dung c6 thé xem bang do 4m ban dau. Do
d6, hé s6 dan nhiét va hé sé khuéch tan nhiét duoc xac dinh trong thoi thoi gian d6
1a gia trj ctia hai hé s6 noi trén tng v4i d6 4m ban dau w, va nhiét d6 trung binh te.

Tir didc tinh nay, bang thuc nghiém khi thay d6i d6 4m ban dau va mat do dong
nhiét q (W/m?) phuong phap do chung t6i kién nghi cho phép thiét 1ap cic quan hé
A=f(ot), a=f(ot)va C=f(w,t). Van dé nay s€ duogc trinh bay trong muc 2
chuong 3, muc két qua thuc nghiém.

bé x4ac dinh truong nhiét do cling nhu nhiét d6 trung binh cua l6p VLA trong
thoi gian da bé ta dat trong nira tim phang N cip nhiét cach déu nhau. Khi d6 bang
thuc nghiém chung ta dé dang do duoc nhiét do t1, tz, ..., tn. Trong d6 nhiét do t; la
nhiét d6 trén bé mit tiép xuc voi ngudn nhiét phang q (W/m?) va nhiét d6 tn 1a nhiét
d6 ¢ tAm cta tim phang. Gia st ¢ thoi gian 7 = 7, thi nhiét do ¢ tAm ty = to bit dau
tang 1én. N6i cach khac v6i z = r, thi chiéu day tham nhiét bang mot nira chiéu
day tim phang L (Tran Van Pha, 2012). M hinh vat 1y va phan bd nhiét d6 mot
cach dinh tinh trong nira tim phang tai cic thoi diém cta bai toan ndi trén cho trén
hinh 3.1. Tr m6 hinh thyc nghiém nay ching ta dé dang x4c dinh duogc nhiét dg t1
va nhiét d6 trung binh tich phén ty ¢ thoi diém 7z = 7.

(°C)

q = const q = const

= x(m)

N ==

Hinh 3.1. Phdn bé nhiét @ trong nika tam phdng & cdc thoi diém t=r,
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3.1.2. M6 hinh toan hoc

Véi mo hinh vat 1y nhu da gia thiét ¢ trén, khi bé qua anh huong 13n nhau gitta
din nhiét va khuéch tan 4m hodc tinh dén anh huong do6 cling nhu xem vat li€u la
dong nhat dang hudng va tinh chat nhiét vat 1y khong thay ddi trong qua trinh dan
nhiét thi mo6 hinh toan xac dinh xac dinh truong nhi¢t do trong nira tdm mot chiéu

voi diéu kién bién loai 2 d6i xting dugc thé hién nhu sau:

2
AXT) _ a0t hoyct rs0 3.1
ot OoX
Céc diéu kién don tri:
- Piéu kién ban dau: t(x,0) =t, = const (3.2)
-Didukién bién:  q-= z(at(aLX’ 2 (3.3)
- Didu kién déi ximg; (%) 0 (3.4)

Dé giai bai toan trén trude tién ta dua mo hinh toan hoc (3.1) + (3.4) vé dang
khong thir nguyén bang cach dat:

X

- Toa d¢ khong thir nguyén: X = T (3.5)

- Thoi gian khong thtr nguyén: Fo= % (3.6)
t(x,7)-t

- Nhiét d6 khong thir nguyén: 0(X,F,))= w (3.7)

0
St dung tinh chit ctia dao ham hop vao vé trai (3.1) va két hop véi (3.5),
(3.6), (3.7) ta dugc:
at(xr) 0[tO(X,Fo)+t,| 9[t,0(X,Fo)+t, ] oFo
or ot - oFo " or

ot(x,7) at, oT (X,F,) (3.8)
or L2 6F '

o

Hay:

Tuong tu, st dung tinh chit cia dao ham hop vao vé phai (3.1) va két hop
(3.5), (3.6), (3.7) duoc:
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ot(x,7) _ O[t,0(X,F,)+1, | _ o[ t,0(X, F0)+tol%

OX OX oX oX
Hay:
ot(x, 00(X,F
(x.7) _t, 09(X.F,) (3.9)
OX L oX
Khi do:
Ot(xr) _t, PO(X.F) X _t, O°0(X,F) (3.10)

ox? L oX? ox L7 oX?
Két hop (3.1) véi (3.8) va (3.10) ta duoc phuong trinh vi phan dan nhiét dudi

dang khong thir nguyén nhu sau:

80(X, Fo) _ 0%0(X , Fo)

= — 5 0<X<1Fo>0 (3.11)

- biéu kién ban dau khong thr nguyén:  6(X,0) =0 (3.12)
Tiép tuc chuyén diéu kién bién (3.3) vé dang khong thir nguyén bang cach thé
(3.9) vao (3.3) ta duoc:

t, 06(X,F,))
A2 — 07 .
a {L X } (3.13)
aL _ d6(X,F,) (3.14)
A, oX '
_ . 86(1,Fo)
Hay:  Ki="="2 (3.15)

Trong d6: Ki= % 1a dong nhiét khong thtr nguyén hay tiéu chuan Kirpychev.
0
Tuong ty, v6i diéu kién d6i xtng ta cé:

at(0,7) _t, 90(X,F,)

_0 3.16
OX L oX ( )
Hay: %:o (3.17)

3.1.3. Giai bai toan din nhiét voi diéu kién loai 2 d6i xing

Nhu ching ta biét, bai todn dan nhiét khong on dinh mot chidu véi diéu kién
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loai 2 d6i xtng cho béi mé hinh toan hoc (3.11) véi cac diéu kién don tri (3.12),
(3.15), (3.17) da dwoc Luikov A.V (1968), Jatif M. Jiji (2009), Tran Van Phu
(2012) ciing nhu nhiéu tac gia giai bang nhiéu phwong phap khéc nhau, trong dé c6
phuong phép bién d6i tich phan. Tuy nhién, nghiém giai tich chinh xdc ma 6ng thu
dugc cua bai toan ndy ciing nhu nhiu bai toan dan nhiét khac déu cho duéi dang
chudi rat kho sir dung trong tinh toan thuc té.

V61 muc dich tim mdt nghiém giai tich gén ding thuan tién trong viéc xac
dinh nhiét d6 trén bé mat va nhiét do trung binh tich phan trong giai doan débt nong
ban dau chiing ta s& giai bai toan bang phuong phap bién d6i tich phan Laplace.

Khi d6 ta dat:

0(X,s) = T@(X, Fo).exp(—sFo)dFo (3.18)

Trong (3.18), 0(X, s) goi 12 anh ctia ham gbc nhiét d6 H(X, Fo) véi s 1a mot sd
phtec.

Khi d6, nhan hai vé ctia phuong trinh (3.11) véi exp(-sF0) va tién hanh tich
phan theo Fo tir 0 dén o ta duoc:

©00(X, Fo)
——— exp(-sFo)dFo
J oFoCXPESFO)

o] 0

I H(X FO) .exp(—sFo)dFo (3.19)

Ta thay, vé phai cua phuong trinh (3.19) tich phan theo bién thoi gian Fo
nhung lai dao ham theo bién khong gian X. Do d6, ta c6 quyén dua ddu dao ham ra
ngoai dau tich phan. Khi d6, vé phai cua phuong trinh (3.19) duoc viét lai dudi
dang:

Taze(x ,Fo) (3.20)

e .exp(-sFo)dFo = ;(22

So sanh biéu thirc (3.18) véi bién d6i (3.20) va cha ¥ rang anh T(X, s) chi 1a
ham mot bién khong gian X nén dao ham riéng bac hai theo X bién thanh dao ham
thuong cua anh T(X, s). Nhu vay:

% 0%0(X, Fo)
OX?

d20(X,s)

.exp(—sFo)dFo =
p(-sFo) e

(3.21)

0
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Mit khac dé 14y tich phan vé tréi cta bién doi (3.21). Khi d6, ta dit:

U = exp(-sFo)
va dv = 29XF0) 4,
oFo
Do do:

dU =-s.exp(-sFo) va VvV =0(X, Fo)
Theo dinh 1y tich phan ting phan ta co:

Tae(x, Fo)

——exp(-sFo)dFo = ! Udv =[uv][; - ! Vdu

0

=[exp(-sF0).0(X, Fo)] \‘g’ + TS.@(X , Fo).exp(—sFo)dFo

Theo diéu kién ban déu ta co: 0(X,0)=0
Nén dé dang thay rang:

[exp(—sFo0).0(X, Fo)]‘;" =0
Vi vay:

Tae(x, Fo)

“Fo exp(—sFo)dFo = sj 0(x, Fo).exp(-sFo)dFo =s.6(X,s) (3.22)
0

0
Két hop (3.19), (3.21) va (3.22) ta thu dugc phwong trinh vi phan dan nhiét
dudi dang anh nhu sau:

%—S.Q(X,s):o (3.23)

Nhu vay, nho bién ddi tich phan Laplace chung ta da loai trir bién thoi gian Fo
ra khoi phuong trinh dao ham riéng (3.11) va thu dugc phuong trinh dao ham
thuong theo X d6i véi ham anh 6(X, s).

Bay gid ta chuyén céac diéu kién don tri (3.12), (3.15), (3.17) vé dang anh. Khi
d6 nhan exp(-sFo) vao (3.15) va (3.17) rdi tién hanh tich phéan tir 0 dén o ta dugc:

- Diéu kién bién:

—T M.exp(—sFo)dFo + KiTexp(—sFo)dFo =0 (3.24)
0

0
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Nhu & trén d3 thao luin thanh phan tht nhit cua (3.24) tich phan theo thoi
gian Fo nhung lai dao ham theo toa do khong gian X nén c6 quyén dua dau dao ham

ra ngoai diu tich phan. Do d6 thanh phan nay bang:

d 7 do(L,s)
——10(1, Fo).exp(—sFo)dF0 =— 3.25
= j (1, Fo).exp(~sFo) ™~ (3.25)
Mit khéc, thanh phan thi hai cta (3.11) bang:
Ki [ exp(-sFo)dFo ——Ki ZRCSFO)_KI (3.26)
0 S 0 S

Két hop (3.24), (3.25) va (3.26) chiing ta thu duoc diéu kién bién voi phuong
trinh anh dudi dang:

do(l,s) N Ki
dX S

=0 (3.27)
Diéu kién d6i xting ta cling lam tuwong tu va thu duoc:

[200.Fo _0 (3.28)
oX

o 7 dd(0,s)
exp(—-sFo)dFo =—| (0, Fo).exp(—sFo)dFo = ——~
p(~sFo)dFo=— j (0, Fo).exp(~sFo) ™

0

Nhu vdy, ta can giai phwong trinh anh (3.23) voi hai diéu kién (3.27) va
(3.28).

Phuong trinh anh (3.23) 1a phuong trinh dao ham thuong bac 2. Theo Luikov
A.V (1968) nghiém tong quat ctia phuong trinh (3.10) c6 dang:

A(X,s) = Achy/s.X + B.shy/s.X (3.29)

Dé tim hai hang s6 tich phan A va B trong (3.29) ta sir dung diéu kién bién va
diéu kién d6i xtmg dudi dang anh (3.27) va (3.28). Véi myc dich d6 ta dao ham
(3.29) va duoc:

dgéi’s) = AVSChy/5.X +BA/5.5h/5.X (3.30)

Thay 1an lwot X = 0 va X = 1 vao (3.30) va két hop dén (3.27) va (3.28) ta

duogc h¢ phuong trinh sau:

de(g’ S) _ AV5.ch/5.0+ B/s.sh/5.0 =0 (3.31)
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de(>1<' 5 _ AVschys.1+ BYsshys 1= (3:32)
S

Trong d6 theo dinh nghia ham hyperbolic:

exp(JE.X)+exp(—J§.X)

chy/s.X = - (3.33)
exp Js.X —exp —Js.X
shy/s.X = ( ) > ( ) (3.34)
That vay, thay X =0 vao (1.33) va (1.34) ta duoc:
exp(+/s.0)—exp(—/s.0
shys.0= ( ) - ( ) =0 (3.35)
exp \/E.O +exp —\/E.O
ch/s.0 = ( ) - ( ) #0 (3.36)
Tur quan hé ¢ (1.31) (1.35) va (1.36) ta co:
Avs.ch'/s.0+B.0=0 (3.37)
Mit khac do chy/s0#0
Nén hang sd tich phan: A =0
Thay A =0 vao phuong trinh (1.32) tim dugc:
o Ki
s+/s.shy/s
Do d6, nghiém riéng ctia ham anh iy dang:
o(x, 5) = KiehvsX (3.38)
sv/s.sh/s

Khai trién cic ham ch+/s.X va shy/s vé dang chudi, ddng thoi sir dung bang
anh — gbc va dinh 1y khai trién A.V. Luikov (1968) ta tim dwoc nghiém giai tich
chinh xéc c6 dang:

0(X,Fo)=Ki| Fo —%(1— X?)+ i(—l)"+1 %cos 1 X .exp(—y,fFo) (3.39)

n=1 n
O day u, =nz voin=(1+ ).

R0 rang, nghiém giai tich chinh xac (3.19) rat kho sir dung. Vi vay chiing ta s&
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tim mot nghiém giai tich gin dung trong giai doan d6t néng ban dau. V& mit toan
ngudi ta noéi tim nghiém gidi tich gan ding véi didu kién Fo du bé. Khi d6 chung ta
khong khai trién ch+/sX vé dang chudi nhu khi xac dinh nghiém giai tich chinh xéc

ma biéu dién duédi dang dinh nghia:

cha/sX = exp(\/EX)+2exp(—\/§X) (3.40)
Miit khéc, —— 6 thé bidu didn dudi dang chudi:
shy/s
N Z[exp(—\/g) +exp(=3v/s) +...+exp(=(2n —1)\/5)} (3.41)
shys
Khi d6, nghiém (3.38) bang:
0(X,s) = ﬁ{[exp JsX +exp—sX }[exp(—x )+exp(=3X)+...+exp(—(2n —1)\/§)}} (3.42)
sv's

D@ dang thay rang, nghiém (3.42) c6 thé viét lai nhu sau:
O(X,s) = K i{exp(—\/g[(Zn -1+ X ]) + exp(—\/g[(Zn -1)-X ])} (3.43)
S\/g n=1

Str dung bang anh — gbc tir (3.43) ta tim dugc nghiém chinh xac dudi dang sau

day rat tién dung khi Fo du bé. Nghiém d6 c6 dang:

=& @enD-X . . (@n-1)+X
6‘(X,Fo)_2K|\/ﬁnZ=l:{|erfc 2 iFs +ierfc N } (3.44)

Trong d6 theo bang anh — gbc (Joel L. Schiff, 1999).

1 & ~ = (2n-1)-X
ﬁnz_;exp(—\/g[(Zn—l)—X])_Z\/F_onz_;lerfc—z\/lz_o 3.45)

L S exp(—Js[2n- _2JFoS ierfe (Bn=D+X
S\/gnz_l:exp( Js[(2n 1)+X]) Zﬁnz_l“lerfc = 3.46)

C—&. . (2n-1)+X
Ha 0(X,Fo) =2KivFo |erfc(— 3.47
y  O(X,Fo)=2Kiy Zl) > ee (3.47)
Nghiém (3.47) 1a mot dang khac cua nghi¢ém giai tich chinh xac cia bai toan
tac gia dang xem xét nhung rat thuan tién sir dung khi Fo du bé. Ciing theo A.V.

Luikov (1968) khi Fo du bé nghiém (3.38) c6 thé 1ay n = 1 1a du. Khi d6, nghiém
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(3.38) gan dung bang:
. . 1+ X
0(X, Fo) = 2KiVFoJierfc 3.48
(¢, Fo) ~ 2P ferte 2| (3.48)
(2n—1) + X

Trong (3.47) ham ierfc la mot ham dac biét va dugc cho dudi dang

2JFo
bang trong cac tai liéu vé truyén nhiét va truyén am nhu A.V. Luikov (1968), J.
Crank (1975).

Chung t6i s& str dung nghiém (3.48) dé tinh nhiét do trén bé mat tim phang X
= 1 khi d¢é xuat phuong phap méi xac dinh dong thoi hai hé s6 dan nhiét va hé sd
khuéch tan nhiét.

V6i y dd dua trén hai nghiém giai tich, xdy dung dugc hé phuong trinh gan
dung 1am co so toan hoc ciia phuong phap do chiing toi kién nghi. Ta s& don gian
nghiém anh (3.43) dé tim mot dang nghiém giai tich gan ding khac. Pay 1a dong
gop mdi cua chung toi.

Khi d6 véi diéu kién Fo dt bé cho n = 1 nghiém anh (3.43) sé& lay dang:

B(X,5) = L {exp-/s(1+ X) +exp-s (L~ X) (3.49)
s\s
Ki
Hay G(X,s)zx{exp—\/g(li X)} (3.50)

Véi cach nay, ta tach anh T(X, s) (3.50) thanh hai ham s6 ddi véi s.
Khi do, ta dat:

Ki
I:1 (5) =
s
R 1
Vi Fy(sX) = —expl V5@ X)) (3.51)
Js
Khi d6, nghiém (3.50) duoc biéu dién dudi dang tich ctia hai ham F1 () va Fz
(S) nhu sau:
0(X,s) = Fl(s).Fz(s,X)=ﬁ{exp—\/§(li X)} (3.52)
svs

Trong 1y thuyét bién d6i tich phan Laplace. A.V.Luikov (1968), Joel L. Schiff
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(1999), V& bang Thao (2008) di ching minh rang, trong trudng hop nay néu goc
ctia anh F1(s) 12 f1(Fo) va gbc cua anh F2(X, s) 1 f2(X, Fo) thi ham gdc ctua ham anh
T(X, s) = F1(s).F2(X, s) bang:

(X, Fo) = f,(Fo)* (X, Fo) = Fj f,(Fo—0).,(0,X)do (3.53)

0
Trong (3.53) ky hiéu * 1a tich chap theo bién sé Fo cua hai ham fi(Fo) va f2(X,
Fo).
Theo bang anh — gc ta d& dang tim duoc gdc ctia cac ham anh Fi(s) va Fa(X,

S). Vi anh F,(s) = K thi ham gbc cua né bang:
s

f1(Fo-0) = Ki = const

Vaham anh F,(s, X) = %exp-— \/E(li X)] cO6 ham géc béng:
s L
1 L 1+ X)?
f2(X, Fo) = exp| ———
(X FO)= s = }
Do d6, theo tinh chat (3.53) ta co:
Fo 2
6(X,Fo) = Ki [ L exp| - X l4ro (3.54)
v N7TFOo 4Fo
Nhén va chia tir va mau s6 trong (3.54) cho 2 thi nghiém nay cé thé viét lai
dudi dang:
2 1+ X)?
6(X, Fo) = Ki exp| — dFo
(X, Fo) ! JazFo P17 4o
Hay

e 1+ X)? e
0(X,Fo) = 2Ki | exp| —= 2 dFo =2Ki [ f,(X,Fo)dFo (3.55)
0 0

1
JazFo
3.1.4. Nhiét d6 trén bé mit vat liéu (X = 1) tai thoi diém 7 =7,

Nhu trén kia dd thao luan, ching ta s& sir dung nghiém giai tich gan dung
(3.48) dé xac dinh nhiét do trén bé mit tiép xtc voi ngudn nhiét. Khi do, thay X = 1
vao (3.48) ta dugc:
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] ] 1
0, (1, Fo) = 2Ki+/Fo| ierfc —= +ierfcO 3.56
/(L Fo) = 2K/ ( = j (3.56)

Do tinh chit caa ham ierfc, nén khi Fo du bé, chung ta c6 thé bo qua thanh

phan diu trong ddu ngoic ierfci. Ching han khi Fo = 0,5 thi

JFo
ierfc\/170,5 —0,001. Trong khi do ierfcd = % = 0,5642.
T
Nhu vay, khi Fo = 0,5 bo qua ierfcL chung ta chi pham mdt sai s6 twong
v Fo
d6i & rat nho va bang:
_ 0,0010 —0,0018
(0,5642+ 0,0010)

Nhu vay, khi Fo du bé ta ¢6 luon co6 ierfcO))ierfc . Do d6, nhiét do trén

1
v Fo
bé mat vat liéu tiép xtic v6i ngudn nhiét hay X = 1 gan dung bang:

6,(L, Fo) ~ % Kiv/Fo (3.57)
T

Quan h¢ (3.57) 1a mdt trong hé hai phuong trinh cho phép chiing ta xac dinh
d6ng thoi hé s6 dan nhiét va hé sd khuéch tan nhiét. Phuong trinh thtr 2 ciia hé nay
l1a quan hé xac dinh nhiét dd trung binh tich phan. Dudi day, chung t6i s€ trinh bay
cach thu dugc quan hé nay.

3.1.5. Nhiét d9 trung binh tich phan trong tim phing tai thoi diém 7 =7,

Pé xac dinh nhiét do trung binh tich phan trong tim phang tai thoi diém

r=r,. Ta tich phan tir -1 dén 1 nghiém (3.55) va ta duoc nhiét do trung binh tich

phan ¢ thoi diém 7 =z, bang:

2K T 1 (1= X)?
t9tb(Fo>_|1—(—1)|'O[{:[\/4ﬂ'FO EX'{ 4F0 }dx}dFo

Hay

g, (Fo) = Ki!{iﬁexp{—%}dx }dFo (3.58)
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2
Trong (3.58) ham: £, (X, Fo) =ﬁexp—% la mot ham it dic biét
0

thudng xuét hién trong nghiém cua cac bai toan ky thuit miéu ta qua trinh qua do
ban dau voi Fourier du bé. Ham nay da dugc Grinber G. nghién ctru k¥ va gidi thiéu

trong A.V. Luikov (1968). M6t cach dinh tinh ham f, (X, Fo) cho trén hinh 3.2.

3(X, Fo)
| |
| |
A
| |
| |
\ I'NFo> Fa
B -
/ | \ / | \F““‘
- [ [T :
-1 0 +1
N A A e 1 1+ X)?
Hinh 3.2 Phan bo ham f, (X,Fo) = -
’ : 0 F0) = e ™ R

Ham f, (X, Fo) theo Grinber c6 ba dic tinh sau day:

- L4 hai dudng cong d6i xting béi hai tryc X =1 va X = -1.

- Fo cang bé thi dién tich gidi han bsi f, (X, Fo) cang tap trung quanh hai truc
d6i xtmg.

- Khi tich phan theo X tir - o dén + oo ta ludn luén dugc quan hé sau:

T C@x)? L a=x),
LJ4nFo eXp{ 4Fo }dx‘j NPT { 1Fo }dx—l (3.59)

—00

Do d6:

. T 1+ X)? T (1-X)?
f, (X, Fo)dX = expl — dX + exp— dX =2 (3.60
_[02( ) _J;\/47ZFO p{ 4Fo } _L/MFO P { 4Fo (3.60)

Do tinh chat thir hai trén ddy ciia ham f, (X,Fo) nén khi Fo dii bé thé hién

trén hinh 3.2 mot cach gan ding ta cé thé viét:
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1+ X)? 1 1-X)? 1 1
dX — =" |dX ~=+==~1 3.61
‘[\/4EFO { 4Fo } +;|‘1\/47zFoeXp 4Fo AR

Chung ta s& loi dung tinh chat dic biét nay ctia ham f, (X,Fo) thé hién boi
(3.61) dé tinh nhiét d6 trung binh tich phan trong ntra tim phing VLS dang xét.
Khi d6, thay quan hé gan dung (3.61) vao (3.58) ta dwgc nhiét do trung binh

tich phan ¢ thoi dién 7 = 7, gan dang bang:
Fo
0, (Fo) ~ Ki [ dFo ~ Ki.Fo (3.62)
0

Két hop cac quan hé (3.57) va (3.62) ta c6 hé phwong trinh cho phép xac dinh
dong thoi hai hé sb dan nhiét va hé s6 khuéch tan nhiét. Dudi day chung ta s& thao
luan chi tiét van dé nay.

3.1.6. Cac cong thirc xac dinh hé sé din nhiét, hé s6 khuéch tan nhiét va nhiét
dung riéng

V6i muyc tiéu 1a x4c dinh hai hé s6 dan nhit, hé s6 khuéch tan nhiét trén
phuong trinh mé ta trudng nhiét d6 khong thi nguyén (3.48). Thay vay, ta thiy:

Nhiét d6 trén bé mat d6t nong duoc xac dinh bdi quan hé (3.57) va nhiét do
trung binh tich phan trong mot nira tim phang ¢ thoi diém 7 = r, cho boi (3.62) tao

thanh mot hé phuong trinh:

2 .
6,(1, Fo) = NS Kiv/Fo (3.63)
0, (Fo) = Ki.Fo (3.64)

Do d6, tir hé phuong trinh (3.63) — (3.64) cho phép ching ta dong thdi xac

dinh dugc hé s6 dan nhiét va hé s6 khuéch tan nhiét.

ar
e

t(x7)-t
Khi d6 thay Fo= B Ki = gt va 6(X,F,)= % vao h¢ (3.63) - (3.64)

tO 0
ta thu duoc hé phuong trinh ddi v6i hé sé dan nhiét 4 va hé s6 khuéch tan nhiét a
nhu sau:

t()-t, _ 2qL Jar

= 3.65
t, A7 (365)
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—t .La.
Gy (? 0 _ it Lz- (366)
0 Lo

Giai hé phuong trinh (3.65) va (3.66) ta tim dugc hai cong thirc cho phép ta
xac dinh dong thoi hai dai lwong nay khi 7 =7, :
- Heé sd dan nhiét:
A= w (3.67)
2 [tl () _to]

- Hé s khuéch tan nhiét:

NG ~t,]
T [tl(z') —t0]2
Néu goi khbi VLS voi thé tich F.L (m3) c6 khdi lugng G (Kg) thi ta c6 quan hé

(3.68)

sau:G =F.L.p,

Khi d6 theo dinh nghia nhi¢t dung riéng cia vat li¢u cling nhu cong thic xac
dinh quen thudc trong cac tai liu (Hoang Pinh Tin, 2002; Nguyén Hay, 2007; Tran
Van Phu, 2007). Nhiét lugng Q cia G kg vat liéu nhan dugc trong thoi gian 7 dé
nhiét d0 cla no tang Ién tir to €N tw dugc tinh nhu sau:

Q=GC,At=GC,.(t, —1t,) (3.69)

: Q Q qr qr
Hay: C, = = = N = - , I/(kg.K 3.70
y " GAt LF.p.At LpAt L(t,—t).p (ka-K) (3.70)

O ddy q 1a mat d6 dong nhiét, q ¢ thir nguyén 1a W/m?2. Do d6, Q = ¢.7 chinh
[& nhiét lugng ma khdi VLS hay G kg VLS nhan duoc dé nhiét d6 cua n6 tdng 1én
tur to 1€n to..

Mit khac, ta c6 thé thiy néu thay A va a theo cong thirc (3.67) va (3.68) vao
cong thire xac dinh nhiét dung riéng theo: C, = A da gidi thiéu bang trong cac tai

a.p,

liéu vé truyén nhiét nhu (Hoang Pinh Tin, 2002; Nguyén Hay, 2007, Tran Vin Phq,
2007).

That vay, ta duogc: C, = Ao a4z

=l  Ji(kg.K 3.71
a.p, L'(ttb _to)'pv ( ’ ) ( )
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3.1.7. Nhan xét

Tir quan hé (3.70) va (3.71), ching tdi thay cong thirc xac dinh nhiét dung
riéng trung binh theo cong thirc dinh nghia va cong thirc xac dinh khi thay A va a
theo cong thirc (3.67) va (3.68) vao (3.71) 1a hoan toan giéng nhau. Diéu nay, vé
mat vat 1y, toan gian tiép minh chimg rang: Phuong phéap xac dinh dong thoi cac hé
s6 dan nhiét (3.67) va hé sb khuéch tan nhiét (3.68) do chung t6i kién nghi 1a ding
dan va dang tin cdy.

Ngoai ra, theo ching tdi phuong phap xac dinh dong thoi ba hé s6 din nhiét,
hé s6 khuéch tan nhiét va nhiét dung riéng do chung toi kién nghi (3.67), (3.68) va
(3.70) con c6 4 wu diém sau:

- Cho phép xac dinh déng thoi cac hé sb ndi trén cua tat ca vat liéu am noi
chung va phan hoa néi riéng trong thoi gian di bé ban dau cta qua trinh dot nong
khong on dinh. Do d6 tiét kiém thoi gian lam thuc nghiém.

- Bang cach thay doi nhiét do t nhung d6 am VLS ban dau giit nguyén ching
ta hoan toan c6 thé thiét 1ap dugc quan hé cua hé s6 dan nhiét, hé s6 khuéch tan va
nhiét dung riéng theo nhiét d6 dang A = f(t), a = f(t) va C = f(t) ¢ cac d6 am khac
nhau.

- Nguoc lai, khi thay d6i d6 4am ban dau va nhiét d giit nguyén ta lai tim duoc
quan hé gitra cac hé s nay theo do am dang A = f (w), C = f (t), a = f (®) & cac nhiét
do khac nhau.

- Tong quét hon, bang cach vira thay d6i d6 4m ban dau vira thay do6i nhiét do
ta hoan toan c6 thé thiét 1ap cac mbi quan h¢ gitra hé s6 din nhiét, hé s6 khuéch tan
nhi¢t va nhi¢t dung riéng theo hai bién nhiét do va d6 am dang 1= f(t,0),
a=f(t,w) vaC=1(t,0).

Chung t6i s& sir dung cac cong thie (3.67), (3.68) va (3.70) dé xac dinh cac hé
s6 dan nhiét, h¢ s6 khuéch tan nhiét, nhiét dung riéng cua phan hoa 1a VLS chiing
t6i dang nghién ctru. Thiét bi thi nghiém va két qua tinh toan sé trinh bay trong phan
sau.

Ngoai nhiing wu diém trén day, cac cong thirc cho phép xac dinh dong thoi ba
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hé s6 dan nhiét, hé sb khuéch tan nhiét va nhiét dung riéng do chung to1 kién nghi
(3.67) (3.68) va (3.70) trén day ciing c6 nhitng nhuoc diém nhat dinh. Cac cong
thire nay thu dugc trén co s& hai nghiém giai tich gan dung véi didu kién Fourier dua
bé. Gia thiét nay mang dén cai goi 1a sai s6 phuong phép.

V& nguyén tic, Fourier cang bé thi sai s phuong phap cta hai cong thirc
(3.67) va (3.68) cang bé. Nhu trén kia chung ta da tinh toan, vai Fo = 0,5 khi xac
dinh nhiét d6 trén bé mat dugc dot nong theo cong thirc (3.57) chung ta da pham sai
s6 phuong phap tuong dbi khoang gan 0,2 %. Mot sai s6 rat bé va co thé chap nhan
duoc.

NGi chung, sai s6 phuong phap 1a sai s6 rat kho xac dinh. Thong thuong, dé
danh gid dg tin cdy cua mot phuong phdp moi nguoi ta thuong st dung phuong
phap so sanh: so sanh truc tiép két qua xac dinh theo cic phuong phap khac nhau
dbi véi cung mot vat liéu hodc so sdnh gian tiép qua mdt vat liéu trung gian ma cac
thong s6 d6 da duoc nhiéu ngudi thira nhan.

Theo tim hiéu & trén, thanh phan cia phan hoa phu thudc vao ngudn gbc va
didu kién dia 1y, do d6 hé s6 dan nhiét, hé s khuéch tan nhiét va nhiét dung riéng
cling khong ngoai 18. Vi vy, dé danh gia do tin cdy cta hai cong thic (3.67) va
(3.68), chung t6i tién hanh kiém chimg bang phuong phap so sanh qua hai vat liéu
1a gao va phan hoa & Slovak.

Hé sb dan nhiét, hé sd khuéch tan nhiét cia gao va phén hoa dugc xac dinh
bang phuong phap do ching t6i kién nghi (3.67) va (3.68), két qua duoc so sanh véi
gia tri cac hé s6 d6 da cong bd trong cac tai liéu tham khao.

Két qua ciia phuong phép so sanh dé danh gia do tin cdy cua cac cong thirc
(3.67) va (3.68) dugc trinh bay trong phan thyc nghiém.

3.1.8. Thiét ké thiét bi thue nghiém xac dinh hé s6 din nhiét, hé s6 khuéch tin
nhiét va nhi¢t dung riéng

Nhu d3 gidi thiéu & trén, Co sé toan hoc ciia phuong phap do chiing toi kién
nghi 14 hai nghiém giai tich gan ding cta bai toan dan nhiét trong mot tim phang 1

chi€u véi dieu kién bién loai 2 doi xing khi Fourier du bé. Do tinh d61 xing cia bai
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toan, dé xac dinh trudng nhiét do ciing nhu nhiét do trung binh cia 16p VLA trong
thoi gian du bé ta chi can khao sat mot nira tim phang. Vi vdy, ta dat trong nira tim
ph'flng N dau do nhiét cach déu nhau dé do nhiét do ti, to, ..., tn. Trong d6 nhiét do t1
1a nhiét d6 trén bé mat tiép xuc v4i ngudn nhiét phang q (W/m?) va nhiét do ty 12
nhiét do & tim cua tAm phang.

Mit khac, do bai toan 1a din nhiét 1 chiéu tirc 12 ngudn nhiét q chi truyén theo
mot chiéu nén dé don gian trong ché tao ta s& chuyén ngudn nhiét vé chinh giira tim
phang va dong nhiét truyén cho nita vach phang khi d6 s& bang q/2.

Vi co so trén, chung t6i thiét ké ché tao mo hinh thi nghiém dé x4c dinh hé s6
dan nhiét, hé s6 khuéch tan nhiét va nhiét dung riéng vat li€u am. Sau day la so do
nguyén Iy va ciu tao ctia md hinh thi nghiém.

% So d6 nguyén Iy cu tao:

So do nguyén 1y va cau tao thiét bi thi nghiém xac dinh dong thoi ba hé s6 dan

nhiét, hé sé khuéch tan nhiét va nhiét dung riéng vat liéu am.

6 7

Hinh 3.3. So' d6 hé thong thiét bi thi nghiém do dong thoi hé sé dan nhiét, hé sé
khuéch tan nhiét va nhiét dung riéng vat liéu am
Trong d6:  1: Thing chira vdt lieu ~ 4: Pau do nhiét d@¢ 7: Ti dién diéu khién
2: Vat liéu thi nghiém 5: Nhiét ké
3: Nguon nhiét 6: Watt ké
<% Thiét bi thwe nghiém:

Duya vao so do nguyén ly va cau tao cua mé hinh thyc nghiém, ching t61 da
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ché tao thiét bi thuc nghiém dé xac dinh dong thoi hé sé dan nhiét, hé sb khuéch tan
nhiét va nhiét dung riéng cia phan hoa nhu hinh 3.4. Ban vé thiét ké ché tao duoc
cho ¢ phu luc 2.3.

Chd thich:

1. Thung chera vat liéu 2

Ampe ké

3. Watt ké

4.Voén ké

5. Pong hé nhiét do
6. Tu diéu khién

Hinh 3.4. Thiét bj thi nghiém do dong thoi hé sé dan nhiét,
hé sé khuéch tan nhiét va nhiét dung riéng vat liu ém

Hé thong thiét bi thi nghiém gdm mot thing hinh hop chit nhat chira vat liéu
duoc cach nhiét. Vat liéu nghién ctru trong thung phai duoc dién dy. O chinh giira
thung theo tiét dién thang dimg ta dat mot ngudn nhiét dang tim phing (dién tro
tdm) va xem nhu dong nhiét chi truyén theo phuong phap tuyén tam dién tro
(phuong ngang). Cong suit nhiét cta dién trd dugc didu chinh nho bién thé tu ngu
va do bang may tu ghi. Trong nita thung theo phuong ngang ta dit 5 dau do nhiét
cach déu nhau va dugc nbi véi may tu ghi. Trong d6 cap nhiét thir nhat tiép xtc véi
nguén nhiét, nhu hinh 3.3.

- Thung chira vt liéu: 13 thung hinh hop c6 ndp day kich thudc bén trong L x
W x H = 400 x 150 x 150 mm. Thung duoc lam bang panel cach nhiét bang
pulyrethane day 100 mm, hai mit boc ton day 0,5 mm son tinh dién dam bao truyén
nhiét 1a mot chiéu theo phuong ngang.

- Pau do nhiét: Pau do 13 loai cam bién nhiét dién trd Pt100 (Platinum
resistance thermometers) c6 duong kinh 2 mm, chiéu dai 150 mm, do chinh xac +

0,1 %. Cac dau do nhiét cach déu nhau véi khoang cach 12,5 mm voi dau do thir 1
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tiép xtGic voi ngudn nhiét. Cac dau do duoc ndi vé6i thiét bi tu ghi TZN4L-24R
Autonic vo1 do chinh xac = 0,3 %.

- Ngudn nhiét phang: La dién tré tim c6 kich thude LXWxH = 150x3x150
mm. Ngudn nhiét dugc cdu tao gdm 3 16p ép chit véi nhau, ngoai cing 13 16p Inox
304 day 0,8 mm tiép theo 1a 16p vai chiu nhiét va trong cung 1a day dién tré dudng
kinh 0,5 mm cong suit 50 W duge sip xép sao cho dam bao sy phan bd nhiét déu
trén tim. Cong suat gia nhiét ctia ngudn nhiét duoc ghi bang thiét tu ghi (Watt ké)
BX11 - Trotec (Ptrc) pham vi do 2 — 3000 W va diéu chinh bang bién ap ty ngiu.
3.2. Phwong phap xic dinh hé s6 truyén am va hé s6 khuéch tan am
3.2.1. Co s6 1y thuyét phwong phap xéac dinh hé s6 truyén am va hé sé6 khuéch
tan am

Khi tinh toan thiét k& mot thiét bi sy thi thoi gian sdy 13 quan trong hang dau
can phai dinh ra dugc. Vi cach tinh thoi gian sy theo phuong phap tuong tu thi ta
can xac dinh hé sb truyén am va hé s6 khuéch tan am.

Véi muc dich trén, dudi day chung toi trinh bay co so 1y thuyét cia phuong
phap xac dinh dong thoi hai hé s6 d6 do I. Dincer, M.M. Hussain (2002) d& xuét.

Theo I. Dincer, M.M. Hussain (2002), khi xét qué trinh khuéch tan 4m véi cac
gia thiét:

- Qué trinh truyén am 1a 12 qu4 trinh mot chiéu.

- B6 qua anh huéng truyén nhiét dén qua trinh truyén am.

- Xem tinh chit nhiét vat Iy khong thay doi trong qué trinh truyén am.

- Nhiét d6 cta vat lidu khong thay doi trong sudt qua trinh

Phuong trinh vi phan miéu ta quéa trinh khuéch tan 4m 1 chiéu trong nira tim

phang c6 chiéu day 2L véi diéu kién bién loai 3 ddi ximg nhu sau:

2
aw“()(’r):amawk(;(’r),ogst,r>0 (3.72)
or OX
Vi diéu kién don tri:
- Piéu kién ban ddu r =0

@, (x,0) = o, (3.73)
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- Piéu kién bién x = L

-, (W) =h,[o (L7)-,] (3.74)
- biéu kién dbi ximg x = 0

0w,(0,7),
(T) =0 (3.75)

Duéi dang khong thir nguyén phuong trinh (3.72) + (3.75) biéu dién nhu sau:
00,(X,Fo,) 0°0,(X,Fo,)

> ,0<X <1 Fo,>0 (3.76)
oFo, oX
Céc diéu kién don tri:
- Piéu kién ban dau: 6, (X,0)=0 (3.77)
_ Pidu kién bién: % _ _Bi 0. (LFo,) (3.78)
- Pidu kién dbi xime: % ~0 (3.79)

Trong (3.76) — (3.79) da sir dung cac dai lugng khong thir nguyén sau day:
- Toa do khong gian khong thir nguyén: X = %
- P 4m tuyét d6i khong thir nguyén: 6, (X,Fo)= D" e

Do~ D

O day: o,,w,,Va o, tuong ung la d6 am tuyét doi, do am ban dau va do am can

bang.

A X Tyi A 2. 1A . hL

- Tiéu chuan Bio vé trao doi chat: Bi, =
am
Vé6i:  hmla hé sb truyén am.
am lahé s6 kuéch tan Am.

hori eian khone thi . a,r

- Thot gian khong thir nguyén,; Fo,, = B

Dincer va Husan (2002) da giai bai toan trén va da biéu dién nghiém giai tich
gan dGng cua phuong trinh (3.76) véi cac diéu kién don tri (3.77) — (3.79) dudi

dang chudi sau day:
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6,(X,Fo,) =Y AB, (3.80)

Ngoai ra, ciing theo I. Dincer, M.M. Hussain (2002) khi Fom > 0,2 thi chudi
(3.80) c6 thé 1dy gan dung véin = 1. Khi d6 nghiém (3.80) gan dung bang:

6,.(X,Fo,)=AB, (3.81)
O day:
0,2533Bi
—exp——"2""m 3.82
A= 3 B ) (3.82)
B, = exp(—*Fo,) (3.83)
u = arctan(0,640443Bi , +0,380397) (3.84)

Thay A1 va B1 vao (3.81) khi d6 (3.81) duoc viét lai nhu sau:

0,2533Bi,,

0,(X,Fo,)=AB, = {exp (1,3+Bi )

}exp(—yzFom) (3.85)

Mait khac, theo I. Dincer, M.M. Hussain (2002) nghi¢m cia phuong trinh
(3.76) — (3.79) con c6 thé biéu dién dudi mot dang khac nhu sau:
6., (X,Fo,)=Gexp(-Sr) (3.86)
O day: G la nhan to can trg, khong thir nguyén.
S 1a hé s6 sy (1/s).
So sanh nghiém (3.85) va (3.86) dé dang thu dugc 2 quan hé sau day:

G = exp 2238l (3.87)
13+ Bi_
exp(-St) = exp(—x°Fo,,) (3.88)
Tt hai cong thire (7.87) va (3.88) ta xac dinh duoc:
gi - ooING (3.89)
0,2533-1InG
Sz =u’Fo,
Hay:
Fo, =>7 (3.90)
u
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ar
L2

Thay Fo, = vao (3.90) ta co:

a,r St

|_2 ﬂZ

Dé dang tim duoc:

2
a - % (3.9)
Y7,
Va tir tiéu chuan Bio vé trao d6i chit:
gi -l
am
Ta tim duoc:
h = 2nBly (3.92)
L
Trong do G va S dugc xac dinh nhu sau:
Tir quan hé (3.86), logarit 2 vé ta dugc:
Ing,(X,Fo,)=-St+InG (3.93)
Do d6 tir cong thirc (3.93) va quan hé In@_ (X, Fo_) =In (MJ = f(r) dugc
Do~ Dye

xac dinh bang thuc nghiém, st dung phuong phap binh phuong nho nhat (Nguyén
Canh, 1985, 2011) ta tim dugc gia tri S va InG.

Tur nhitng ndi dung trinh by & trén, ching t6i kién nghi mot thuat toan dé
thue nghiém xac dinh dong thoi hai hé sé khuéch tan 4m am va hé s truyén am hm.
Thuat toan dugc thé hién theo hinh 3.5.

3.2.2. Thuit toan xac dinh ddng thoi hai hé s6 khuéch tin Am va hé so truyén
am

Luu db thuat toan duoc thé hién & hinh 3.5 duéi day.
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\ 4

Thuc nghiém qua trinh sdy dé xac dinh quan hé 6, theo thoi gian t:
O, = 1(2)

6,

m

— O — W — f(z’)
Wy — Dy

A\ 4

Logarit hai vé dé xac dinh quan hé: In@_ = f (¢)

NG, =In(%x =%y §(7)
0" W

A 4

Twr quan hé In@, = f(z) vira tim dugc trong budc trén va phuong trinh
Ing, =InG-Sr, sir dung phuong phap binh phuong nho nhét ta tim
duoc gia tri InG va S.

A 4
Tir gia tri InG tim duoc trong bude 3 trén day ching ta tiép tuc xac dinh
Bim va u theo cong thic:
i 13InG
™ 0,2533-InG

4 = arctan(0,640443Bi + 0,380397)

Y
Tir gia tri S va ¢ xac dinh hé s6 khuéch tan am theo cong thirc:
a, =S/ 1

A 4

Cudi cung xac dinh hé sb truyén am hm qua tiéu chuan Bim VA am:
h,=Bi,a,/L

A 4

Hinh 3.5. Lueu do thudt todn xdc dinh dong thoi hai hé so

khuéch tan am am va hé so truyén am hm
Két qua thuc nghiém xac dinh h¢ so khuéch tan am am va hé¢ so truyén am hm

theo thudt todn trinh bay trén day s€ gidi thi¢u trong muc 2 cua chuong 3.
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3.3. Phwong phap twong tu xac dinh thoi gian siy

Trén co s¢ tuong tu vé mat toan hoc cua qua trinh dan nhiét va khuéch tan 4m
khi cung mot dang diéu kién don tri, Trin Vian Pha (2010) d3 dé xuit mot phuong
phap dé xac dinh thoi gian say. Chung tdi sé sir dung phuong phap nay dé xac dinh
thoi gian sdy dé 1am co sé cho tinh toan thiét ké TBS da dé xuat. Vi vay, dudi day
ching tdi trinh bay co s¢ 1y ludn va tng dung phuong phap do vao bai toan siy
phan hoa ma chiing toi dang nghién ctru.
3.3.1. Quan hé giira 9 4m twong ddi va d chira 4m

Theo Tran Vin Pha (2010) tic gia da chi ra rang khi nhiét dung riéng C 1a
hang s6 va v6i bai toan mot chibu, trudng dong nhiét q(x, 7) cd thé biéu dién qua
truong nhiét do t(x,z) dang:

1)
q(x,7)= [ Cdt=Ct(x,7) (3.94)
0

Tuong ty nhu vdy, néu goi Cm 1a 4m dung riéng, ®(x,7) 1a thé dan am va

u(x,7) 1a 6 chira 4m thi ta cling c6 quan hé:

v(X,7)
u(x,7)= [ C,dv=C,.®(x7) (3.95)

0
Mait khac, theo dinh nghia quan hé gitta 4o chura am u(x,z) va do am tuyét doi
o, (X, 7) léy dang:
o, (%,7) = [u(x, 7)dx (3.96)
\%

Néu cho mién tich phan V tién toi khong thi ta thdy do am tuyét ddi o, (x,7)
va do chtra am u(x,z) 1a mot. Hay:
o, (X, 7)=u(X,7)
Khi xét dén quan hé (3.95) giira d6 chtra am va thé dan am ta lai co:
o, (X,7)=u(x,7) =C, D(X,7) (3.97)
Nhu vay, nho quan hé (3.97) ma phuong trinh khuéch tan am cé thé viét cho

d6 am tuyét ddi @, (x,7) hodc d6 chira am u(x,z) hoic thé din am ®(x,7).
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3.3.2. Tinh dong dang ciia mé hinh toan hoc ciia qua trinh din nhiét va khuéch
tan 4m

Trude hét ta xem xét bai toan dan nhiét véi diéu kién bién loai 3 di xung.
Theo Tran Vin Phu (2012), phuong trinh vi phan miéu td qué trinh khuéch tan nhiét

1 chiéu trong nira tim phéng c6 chiéu day 2L véi diéu kién bién loai 3 d6i xtimg nhu

Ssau.
2
A7) _a0M%D) goyx<Lr>0 (3.98)
ot OX
Véi diéu kién don tri:
- Piéu kién ban ddu: 7 =0: t(x,0)=t, (3.99)
-pitukignbien:  x=L: -AC=D) ~aft(Lir)-t,] (3.100)
- biéu kién dbi xtimg: X = 0: (%) =0 (3.101)

Dudi dang khong thir nguyén bai toan dan nhiét (3.98) + (3.101) dwgc miéu ta
bdi phuong trinh vi phan va cac diéu kién don tri sau day:

00(X,Fo) _ 0%0(X, Fo)
oFo OX?

,0<X <1 Fo>0 (3.102)

Véi cac diéu kién don tri:
- Piéu kién ban dau:
0(X,0)=0 (3.103)
- biéu kién bién:
00(L Fo) _

= —Bi.O(L Fo) (3.104)

- bicu ki¢n doi xiung:

06(0,Fo) _

0 3.105
o (3.105)

Trong do:
t(x,7)-t
- Nhi¢t do khong thr nguyén: 6(X,Fo) = L

O_tf
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- Toa d6 khong gian khong thtr nguyén: X = %

- Thot gian khong thir nguyén: Fo = % ,

. 2 . Ko oo gy X 1 ca, ak- . L
- Tiéu chuan Biot do1 v6i qua trinh trao do1 nhiét doi1 luu: Bi= % :

So sanh mé hinh toan hoc ctia bai toan dan nhiét (3.102) — (3.105) véi bai toan
khuéch tan am (3.76) — (3.79) trén day chung ta thay chung hoan toan gidng nhau
vé mit toan hoc. Do d6 nghiém giai tich chinh xac cling nhu gan ding hay gia tri
trung binh ma ta s& gidi thiéu sau ddy ctia bai toan dan nhiét va khuéch tan am 1a
tuong ty. Chung chi khac nhau cac hé sé: Néu trong nghiém cta bai toan dan nhiét
la Bi va Fo thi trong bai toan khuéch tan 4m 14 Bim va Fom. O day, Bim va Fom la
tiéu chuan Bio va tiéu chuin Fourier vé trao d6i am.

Theo A.V. Luikov (1968), Pang Qudc Phi, Tran Thé Son, Tran Vian Pha
(2001) da giai phuong trinh (3.102) vé6i cac diéu kién don tri (3.103) — (3.105) bang

nhiéu phwong phap khac nhau va thu dugce nghiém giai tich chinh xac dang sau:

t(x,7)—t ©
(X, Fo):L=ZA1.c05yn.X.exp(—y§Fo) (3.106)
0~ “f n=1
Gday: A - 2SN (e 2BIVBI 44 (3.107)
4, +Ssin g, cosy, 4, (Bi? +Bi+ u?)
Véi:  Bi=1-pcotgu (3.108)
Nhiét d6 trung binh khong thi nguyén trong tAm phang t, (r) theo thoi gian:
_t © _ 2
0, (Fo)= 21 _opies OXP/LFO) (3.109)
to _tf n=1 My (BI +B|+lun)

Nho (3.109) ta ¢ thé tinh nhiét d6 trung binh trong tim phang ¢ moi thoi
diém.

Do mé hinh todn hoc vé dan nhiét (3.102) — (3.105) va vé khuéch tan am
(3.76) — (3.79) la trong ty nhau nén phan bb am trong tim phang ciing duoc miéu ta

bdi quan hé twong ty nhu (3.106):
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AXT) =D _ i A .cos s .X.exp(—Fo,) (3.110)

o ~ Dhe n=1

6.(X,Fo) =

Tuong tu:

A - 2sin u, _ 2Bi  +/BiZ + u? (3.111)
g +Sinu, cosy, 4, (Bif, + Biy, + 7) '

Véi:
Bim =1- MmCOthm (3112)
Va d6 4m trung binh trong tim phang tai moi thoi diém 1dy theo dang (3.109) :

0 2
mtb(FO) a)ktb( ) a)ke 2B ZZ 2eXp( /unFO )

3.113
a)k a)ke nl:un(BI +Bi +/,ln) ( )

3.3.3. Phwong phap twong tw xac dinh thoi gian siy

Theo Ping Quéc Pha, Tran Thé Son, Tran Vin Phu (2001) ty sb giira nhiét
luong Q(0 — 7,) ma vat dan 14 tdm phang trao d6i v6i moi trudng tir thoi diém bat
dau qué trinh d6t nong hodc 1am ngudi =0 dén thoi diém 7 =7, so vdi toan bd
nhiét luong Q(0 — «©) ma vat dan co thé trao d6i voi moi truong tur thot diém ban
dau =0 dén trang thai cin bang nhiét hay tai thoi diém 7 =« dugc biéu dién duéi

dang:

Q0-1) ty (7,) -t 2 exp( :UnF) .
Q(0— ) = t,—t, T o nz;yn Bi® + Bi+ 1) = f(X.Bi.Fo)  (3.114)

Trong (3.114) t, (z,) 1a nhiét do trung binh ctia tim phang tai thoi diém 7 = 7,.
Ta thay, quan hé (3.109) hoan toan c6 thé xac dinh v6i do chinh xéac tiy ¥ nao
do6 nho (3.108).

Q0—1) —1— ty () —t

= va gia tri Bi tr quan hé (3.114) tr
Q(0— ) -1

Nhu vy, néu biét

thuat toan ta hoan toan c6 thé tim duoc tiéu chuan Fourier tuong ung Fo.
Do d6 thoi gian d6t nong hodc 1am ngudi mot tim phang tuong ing bang:

_ Fol’?
a

(3.115)

Nhu trén kia chung ta da thdo luan, do mo hinh toan hoc cta bai toan dan nhiét
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(3.102) — (3.105) va bai toan khuéch tan 4m (3.76) — (3.79) véi diéu kién bién loai 3
d6i xtng 14 twong ty nhau. Do d6, néu ki hiéu W(0 -z =7,) 1a luong am trao ddi
giita VLS va TNS tir thoi diém ban dau (z =0) tmg véi d6 am ban dau cia VLS o,
dén hét thoi gian sdy hay (7 = 7,) tuong tmg véi d6 am cia VLS @, va W (0 — ) 1a
luong am trao ddi giita VLS v6i mdi truong tir 46 am VLS @, dén d6 am VLS bang
d6 am cén bang @, hay 7 =oo thi theo quan hé (3.114) dbi voi qua trinh sy sé lay

dang:

— _ ®© _ 2
W(O 7= z-1) =1- a)ktb (Tl) a)ke :1_9mtb :1_28im22 - expg H .FOm) - (3116)
W (0 — o) OO ~ 1*(Bi, *+Bi_+ 1)

Trong d6: w, (z,) 1a 6 am trung binh cua vat liéu sy tai thoi diém 7 =7,

WO —-1,)

Tuong tu, nhu vay (3.116) néu biét
W (0 — x)

va Bim cling tir quan hé

(3.116) ta dé dang tim duoc Fom.
Khi d6 thoi gian sdy dugc xac dinh boi cong thirc:
_ Fo, L2
h

m

T

(3.117)

Tu mdi quan hé:

W(O_)T:z-l) :1_ZBI 22 eXp(_lu:FOm)
m 2

W (0 — ) = 12 (Bi *+Bi_+ 1)
Khi biét —VO>%) 3 Bi & tim duroc Fom ta c6 nhidu cach giai. Bii Trung
W (0 — )

Thanh (2014) da dung phuong phap thiét lap d6 thi trén may tinh dé tim Fom. Trong
luan an nay, trén co sé mdi quan hé (3.116) bang phan mém Excel ching toi sé& thiét

W(O0 - z,)

lap bang mdi quan hé gifta cac thong sb :
ap bang méi quan hé g 950 050

Fom va Bim cho phin hoa dé

xéc dinh thoi gian siy khdng thir nguyén Fom va tim ra thoi gian say .
Sau day 1a luu d6 thuat toan x4c dinh thoi gian say 1y thuyét t thé hién & hinh
3.6.
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A 4

Ttr sb lidu co so thiét ké ctia TBS: mko, Ok, Oke, Nm VA am ctia VLS ta x4c
dinh W(0—<1) /W (0—-x), Bim theo cong thirc sau:

W(O — z-1) _ Do — By (Tl) Bi th
W(0_>OO) Wy — De ; a

A\ 4

Thiét 1ap bang mbi quan hé Wo—1) /W(0—x) = f(Bim, FOm) cho phin hoa véi
gié tri Wo—11) /W (0—x) Va Bim vira xac dinh dugc theo cong thirc sau:

W(O_)T Tl) —1-2Bi Zz exp( lLlrfFom)
W (0 — ) = 1££(Bi. ’ +Bi_+ )

\ 4

Biang bang mdi quan hé Wo—1) /W(0—x) = f(Bim, Fom) dugc thiét 1ap cho

phan hoa xac dinh thoi gian sy khong thit nguyén Fom.

\ 4

Tir gia tri Fom tim dugc ta xac dinh thoi gian say T bang biéu thire sau:
Fo,L?
a

m

T =

A\ 4

Hinh 3.6. Luu do thudt todn xdc dinh thoi gian sdy t

Trong muc ké tiép, ching toi s& trinh bay chi tiét két qua tmg dung phuong
phép nay dé xac dinh thoi gian sy trong thiét bi siy do ching t6i thiét ké va ché
tao.

3.4. Két qua thuc nghiém xac dinh khdi lwgng riéng py ciia phin hoa

Trong chuong 2 cua ludn &n da trinh bay muc dich va phuong phap xac dinh
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nhu khéi luong riéng pv. Trong muc nay, tac gia chi trinh bay két qua thyc nghiém
xéc dinh pv.

Tién hanh thuc nghiém véi cac mau phan hoa khac nhau c6 d6 am tur (5,9 +
34,2) % va duong kinh twong duong d (1 + 3) mm, theo phuong phdp quy hoach
thue nghiém TYT bac Il phuong 4n bat bién quay nhu di gidi thiéu & chuong 2.
Véi s6 luong thi nghiém duoc xac dinh theo cdng thirc sau:

N=2K+2k+no=22+22+3=11 (3.118)

S6 liéu trung binh vé khdi luong riéng py cua phan hoa ¢ dang thuc sau khi

tién hanh 11 thi nghiém dugc trinh bay ¢ bang 3.1.

Bang 3.1. S6 li¢u thue nghiém xac dinh khéi lwong riéng py

S6 thir tw

thi nghi¢m © (%) d (mm) pv (kg/m?)
1 20,0 2,0 630,88
2 34,2 2,0 694,84
3 5.9 2,0 640,32
4 20,0 2,0 680,70
5 20,0 0,58 691,52
° 10.0 1,0 665,32
7 30,0 1,0 696,52
8 30,0 3,0 687,64
° 20,0 3,41 669,20
10 10,0 3,0 643,04
11 20,0 2,0 680,50

Tu cac sd liéu thuc nghi¢ém thu dugc, st dung phé“m mém chuyén dung
Startgraphic Vers 7.0 ta tién hanh phan tich phuong sai, phan tich hoi quy. Sau khi
kiém tra dd tin cdy cua cac h¢ s6 hoi qui va tinh twong thich cia m6 hinh theo ti€u

chuan Fisher theo bang P4.1 cua phu luc 1.2. Ta dugc:
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Céc hé s6 hdi qui & dang thuc ctia ham khéi lwgng riéng pv nhu sau:
Bo=1655,348 A =2,33123 B=-11,9173
AA =-0,0300741 BB =-0,376667 AB =0,22333
Phuong trinh hdi qui tuyén tinh & dang thuc cho khéi luong riéng py:
pv = 655,348 + 2,33123.0 -11,9173.d + 0,22333.w.d — 0,0300741.0°
—0,376667.d° (3.118)
Vi R?=0,99.
Su phu thudc cua do am va duong kinh hat phan hoa dén khdi lugng riéng

phan hoa cho & hinh 3.7.

Hinh 3.7. D6 thi mé ta sy phu thugc cua cac yéu 16 dén Py

Qua d6 thi mé ta sy phu thudc cua hai yéu t6 d6 dén khéi lugng riéng py clia
phan hoa ta thdy, 46 4m o va duong kinh d déu anh huong dén khdi luong riéng ciia
khéi phan hoa. Tuy nhién d6 4m ® anh hudng nhiéu hon.
3.5. Thye nghiém kiém tra sai so ciia phwong phap va thiét bi thi nghi¢m

Dé kiém tra danh gié sai s6 cua phuong phap va thiét bi thi nghiém do ching
t61 d& xuat va thiét ké ché tao. Nhu da dé xuit & trudc, chung t6i dung phuong phap
so sanh. Cuy thé, trong luan an nay ching toi ding gao va phan hoa & Cong Hoa
Slovak lam vat liéu so sanh. Gié tri cac hé s dan nhiét, hé sé khuéch tan nhiét cia
gao dugc xéac dinh bang phuong phap va thi nghiém do chiing toi dé xuét bang cong

thire (3.56), (3.57) dugc cho ¢ bang 3.2.
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Bang 3.2. Hé s6 din nhiét va hé sé khuéch tan nhiét cia gao

D@émm:12%,t=29°C

Thoi &) ) &) [/ ts A am.10’
gian (°C) (°C) (°C) (°C) (°C) | (W/(m-K) | (m?s)

t=0,0 29,0 29,0 29,0 29,0 29,0

p20 33,5 29,1 29,0 29,0 29,0

5p20 39,4 29,8 29,1 29,0 29,0

10p2 52,9 32,2 28,8 29,1 29,0

21pS 67,0 38,0 33,2 30,2 29,1 0,1132 1,53

Trong khi d6, theo M. Shafiur Rahman (2008) hé s6 dan nhiét, hé s6 khuéch
tan nhiét cua gao bang: A = 0,1050 W/(m-K), a = 1,42x107 m?/s.

- Sai s6 hé sb dan nhiét tinh toan so véi s6 liéu di cong bé:

_|0.1132-0,1050| | . _ 7.8%
0,1050 |

- Sai s6 hé s khuéch tan nhiét tinh toan so véi s6 liéu di cong bd:

-7 -7
=‘1,53.10 1,42.10 100 7.7%

1,42.107

Ngoai ra, gia tri cac hé s6 dan nhiét, hé sd khuéch tan nhiét ctia phan hoa dugc
xac dinh bang phuong phép va thi nghiém do chung t6i dé xuat bang cong thic
(3.56), (3.57) & nhiét d¢ 21 °C dugc cho Phy luc 2.1 1a:

- Hé s6 dan nhiét: A = 0,1253 W/(m.K).

- Hé s6 khuéch tan nhiét: a = 1,4106x107 m?/s.

Mt khéc, theo Monika Bozikova va ctv (2015) hé s6 dan nhiét, hé sé khuéch
tan nhiét ciia phan hoa bang: A = 0,124 W/(m-K), a = 1,48x107 m?/s.

- Sai s6 hé sb dan nhiét tinh toan so véi s6 liéu di cong bé:

_ o,1253-o,124o|_100 _105%
01240 |

- Sai s6 hé s6 khuéch tan nhiét tinh toan so vai s6 liéu da cong bo:
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_ |1,4800.107 ~1,4106.10 |

s - 100 = 4,9%
1,4106.10 |

% Nhan xét:

Tir két qua trén ta thiy sai s6 cua hé sé dan nhiét, hé sb khuéch tan nhiét cua
gao va phan hoa tir thyc nghiém so véi sé liéu da cong bd khoang 8 % va 5 %. Sai
sb nay theo ching t6i 1a cd thé chap nhan duoc. Sai s6 ndy cé thé do cac nguyén
nhan sau:

- Sai s6 trong phuong phap xac dinh hé s6 dan nhiét, hé s6 khuéch nhiét do
nghiém ctia co sé phuong phap 1 nghiém gan dung.

- Sai s6 trong ché tao thiét bi thi nghi¢m

- Sai s6 trong trong trinh van hanh va do dac.

Diéu ndy, vé mit vat 1y, toan gian tiép mot 1an nita minh chimg ring, phuong
phap x4c dinh dong thoi cac hé s6 dan nhiét (3.56) va hé sé khuéch tan nhiét (3.57)
do chung t6i kién nghi 14 ding dan va dang tin cay.

Vi viy, ching t6i s& tiép tuc str dung phuong phap va thiét bi nay dé tién hanh
thuc nghi¢ém xac dinh hé s6 dan nhiét, hé sb khuéch tan nhiét cua phén hoa.

3.6. Thue nghiém xac dinh hé s6 din nhiét, hé s6 khuéch tin nhiét, nhiét dung
riéng cia phan hoa

Trong muc trudc, luan an da trinh bay co so ly thuyét ciing nhu phuong phap
xéac dinh mot sé tinh chat nhiét vat 1y co ban cua phan hoa nhu: hé s6 dan nhiét A, hé
s6 khuéch tan nhiét a, nhiét dung riéng cua phan hoa dé 1am co s& cho tinh toan
thiét ké TBS do tac gia dé xuat. Vi vay, & muc nay ching t6i s& trinh bay két qua
thuc nghiém cua thong s6 nhiét vat Iy d6 va quan hé ham gan dung cia céc thong
ching: pv=f(®,d), a = f(w,t), A = f(o,t), C = f(o,t), hm=1(t,v), am = f(t,v).

Dé x4c dinh hé s dan nhiét, hé sé khuéch tan nhiét cua phén hoa cling nhu
quan hé cua chung vo1 do 4m, nhiét do, ta thuc hién thi nghi¢m do nhiét do bé mat,
nhiét do trung binh va thoi gian thim nhiét cua khdi phan hoa c6 do am tir (10 + 30)
%, nhiét do tur (21+33) °C. Thi nghiém duogc tién hanh theo quy hoach thyc nghiém

TYT bac I v6i s6 luong thi nghiém 13 7, duoc tinh theo cong thirc:
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N=2K+n=22+3=7 (3.119)
S6 lidu thuc nghiém dugc trinh bay & phu luc 2.1.
Tir s6 liéu thue nghiém sir dung cong thire(3.43), (3.44) ta xac dinh dugc hé sb
dan nhiét, hé s6 khuéch tan nhiét cia phan hoa cho ¢ bang 3.3.
Bang 3.3. Gi4 tri thue nghiém & dang thuc hé s6 din nhiét,

hé s6 khuéch tan nhiét ciia phan hoa

S6 thir tu thi C (J/(kgK)
nghiem t (°C) o (%) L (W/(m-K)) | a.107 (m?/s) )
1 33,0 10,0 0,1516 1,7486 1324,06
2 27,0 20,0 0,1398 1.5967 1300,23
3 27,0 20,0 0,1394 1,5861 1305,05
4 33,0 30,0 0,1689 1,8261 1347,98
5 21,0 30,0 0,1253 1,4106 1294,14
6 27,0 20,0 0,1399 1,5912 1306,06
7 21,0 10,0 0,1125 1,3403 1281,84

Tu cac két qua thuc nghiém duoc, st dung phan mém chuyén dung
Startgraphic Vers 7.0 dé tién hanh phan tich phuong sai, phan tich hoi quy dé tim
duoc quan hé ham gan dung cac ham muc tiéu, a = f(w,t), A = f(o,t), C = f(o,1).

T cac sO lidu thuc nghiém thu duogc, st dung phan mém chuyén dung
Startgraphic Vers 7.0 ta tién hanh phan tich phuong sai, phan tich hdi quy. Sau khi
kiém tra d6 tin ciy cta cac hé s6 hdi quy va tinh trong thich ciia mé hinh theo tiéu
chuan Fisher.

3.6.1. Hé s6 din nhiét
Theo phu lyc (2.2.1 + 2.2.3), két qua phan tich nhu sau:
Céc hé s6 hdi quy ¢ dang thyuc ctia ham hé s6 dan nhiét:
Bo=0,0416661 B =2,4625.10*
A =3,07083.103 AB =1,875.10°

Phuong trinh hdi qui tuyén tinh ¢ dang thuc cho hé sé dan nhiét A = f(w,t) cua
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phan hoa:
L =0,0416661+ 3,07083.103.t + 2,4625.10*w + 1,875.10°.t.0 (3.120)
V6i R?=0,99.
3.6.2. H¢ s6 khuéch tan nhiét
Theo phu luc (2.2.4 = 2.2.7), két qua phan tich nhu sau:
Céc hé sb hoi quy ¢ dang thuc ctia ham hé s6 khuéch tan nhiét:
Bo=0,584982 B =3,695.10°
A =0,034325
Phuong trinh hoi quy tuyén tinh dang thuc cho h¢ s6 khuéch tan nhiét a =
f(o,t) cia phan hoa:
a.10” = 0,584982 +0,034325.t + 3,695.103.0 (M?/s) (3.121)
Vi R? = 0,99.
3.6.3. Nhiét dung riéng
Tuong tu, theo phu luc (2.2.8 + 2.2.11), két qua phan tich nhu sau:

Céc hé s6 hdi quy & dang thuc ciia ham nhiét dung riéng:

Bo=1182,3 B =0,9055
A =4,0025
Phuong trinh hdi quy dang thuc cho nhiét dung riéng phan hoa, C = f(o,t):
C=1182,3 +4,0025.t + 0,9055.® JI(kgK) (3.122)
Vi R? = 0,95.

3.7. Thuc nghiém xac dinh hé s6 khuéch tan am, hé sé truyén am phan hoa

Dé x4c dinh hé s6 dan am, hé sd khuéch tan Am ctia phan hoa. Ching toi thyuc
hién sﬁy thuc nghiém phé'm hoa véi céac thong s6 nhu sau: do 4m ban dau © = 30%,
chiéu day vat liéu L = 0,01 m, nhiét d6 1an luot t = 35 °C, 40 °C, 45 °C va van toc v
= 0,6 m/s, 1 m/s, 1,4 m/s. Thi nghiém dugc tién hanh theo quy hoach thuc nghi¢m
bac II dang bat bién quay, v6i 11 thi nghiém.

Tur két qua thuc nghiém duoc trinh bay ¢ Phu luc 3.1.1 st dung luu d6 thuat
toan ¢ hinh 3.4 x4c dinh déng thoi hai hé s6 khuéch tan am am va hé sé truyén am

hm. Két qua tinh toan duoc trinh bay ¢ Phu luc 3.1.2.
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Bang 3.4. Gia tri thwc nghiém & dang thwc hé sé6 khuéch tan am am, hé sé

truyén am hm phin hoa

Thik tw thi
- t (°C) v (M/s) hm.10” (m/s) | am.10° (m?/s)
nghiém
1 47,07 1,00 7,7090 10,1100
2 40,00 0,43 6,7045 7,7997
3 35,00 0,60 6,4224 6,4316
4 45,00 0,60 7,1967 9,2602
5 45,00 1,40 7,2979 9,5070
6 40,00 1,00 6,9865 8,3021
7 40,00 1,00 7,0002 8,2797
8 40,00 1,56 6,8128 8,0598
9 40,00 1,00 6,9496 8,3628
10 32,90 1,00 6,5904 6,0680
11 35,00 1,40 6,6391 6,5191

Tuong tu, tr cac s6 lidu thuc nghi¢m thu dugc, st dung phén mém chuyén
dung Startgraphic Vers 7.0 ta tién hanh phan tich phuong sai, phan tich hdi quy. Sau
khi kiém tra d6 tin cdy cua cac hé s6 hdi quy va tinh twong thich ciia mé hinh theo
tiéu chuan Fisher ta duogc dugc quan hé ham gan ding cac ham muc tiéu, hm =f(t,v),
am = f(t,v) nhu sau:

3.7.1. H¢ s6 truyén 4m hn,
Theo phu luc (3.2.1 = 3.2.4), két qua phan tich nhu sau:

Cac hé so hoi quy ¢ dang thuc ctia ham hé s6 dan am:

Bo=7,45433 AA =2,76717.10°3
A =-0,145997 BB =-0,789661.
B =1,72653

Phuong trinh hdi quy tuyén tinh dang thuc cho hé sé ddn am hm=f(v,t):
hm.107 = 7,45433 — 0,145997.t + 1,72653.v + 2,76717.10°.t> — 0,789661.v> (3.108)
V6i R? =0,98.
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3.7.2. Hé s6 khuéch tan 4m am
Theo phu luc (3.2.5 = 3.2.7), két qua phan tich nhu sau:

Céc hé so hoi quy ¢ dang thuc cua ham hé s6 khuéch tan am:

Bo=-13,2718 AA =-531633.10°
A =0,713625 BB =-1,32833.
B =2,87608

Phuong trinh hdi quy tuyén tinh dang thuc cho hé s6 khuéch tan 4m am = f(v,t):
am10° = - 13,2718 + 0,713625.t + 2,87608.v — 5,31633.10°3.t> — 1,32833.v? (3.109)
Vi R2=0,99.

3.8. Thue nghiém danh gia sai sé gitra thoi gian sy 1y thuyét va thuc té
3.8.1. X4ac dinh thoi gian siy 1y thuyét

TU dit liéu ban dau cla bai toén thiét ké TBS va h¢ s6 khuéch tan am am, hé sb
truyén am hm ctia phan hoa vira xac dinh duoc & trén.

- D6 am vat liéu ban dau: o = 0,30 kg/kgvla.

ko = 0,4389 kg/kgvlik.
- Do 4m yéu cau: o = 0,1 kg/kgvla.
ok = 0,111 kg/kgvlik.

- Chiéu day vat lidu siy: L =0,01 m.

- Hé s6 dan am:

hm 107 = 7,45433 —0,145997.t + 1,72653.v + 2,76717.103.t> - 0,789661.v?

- Hé sb khuéch tan am:

am10% =—-13,2718 + 0,713625.t + 2,87608.v — 5,31633.103.t> - 1,32833.v?

- Tiéu chuan Bi vé trao d6i chat:  Bi_= L
am

I A , AL a,v

- Thoi gian khong thtr nguyén: Fo,, = B

Str dung phuong phap twong tu xac dinh thdi gian sdy da trinh bay ¢ muc 3.3
chuong 3. Ta xac dinh dugc thoi gian sdy 1y thuyét & cac nhiét ¢ say khac nhau
nhu sau:

a. -Nhiét do tac nhan say: t =45 °C.
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-Van tdc tac nhan siy: v=13m/s.

Tir dir liéu dau bai, ta xac dinh duoc:

- Hé s6 truyén 4m: hm = 7,171.107.

- Hé s6 khuéch tan am am = 9,57.10°,

- Tiéu chuén Biot cho truyén am: Bim = 0,37.
W0 — 1) 1O~ D
W(0— ) Do ~ Dye

=1-6,, =0,7739

Tt modi quan hé:

3 © 2
W0O-7) ) Geh=d Be ~1-6,, =1-2Bi *> ZEXp( £ ) = f (Biy, Fon)

W(O _>OO) Wyo — Dye n=1 My (Bim2 + Blm +/lr?)
Ta xac dinh duoc: Fom =4,7.

_ Fo,.?

- Do d6 thoi gian sy ly thuyét 1a: 7= =204,6 min
a,
. - Nhiét d6 tac nhan say: t = 40 °C.
- Van tdc tAc nhan siy: v=13m/s.

Tir dir liéu dau bai, ta co:

- Hé s6 truyén am: hm = 6,74307.10°7.

- Hé s6 khuéch tan am: am = 8,26218.10°.

- Tiéu chuéan Biot cho truyén am: Bim = 0,407.

WO=7) g BT Z0 g _0 7739
W (0 — o) Do — Dpe

Tir moi quan hé:

3 © 2
W(O—>Tl) -1- Ot — Dye zl_emtb :1_28im22 exp( Hy Fom) = f(BI F )

W (0 — ) Oy — Dy ~ 12 (Bi *+Bi_+ 1) meom
Tuong tu, ta tim duoc: Fom = 4,6.
~ e . Je , T Fo_.L* .
- Nhu vay, thoi gian say 1y thuyét la: 7=—0""=232 min
a,

. - Nhiét d6 tac nhan siy: t=35°C.
- Van tdc tAc nhan siy: v=13m/s.

Tu dit liéu dau bai, ta co:
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- Hé s6 truyén am: hm = 6,44.10°7.
- Hé sb khuéch tan Am: am = 6,69.10°°.
- Tiéu chuén Biot cho truyén am: Bim = 0,48.

WO=7) 1 el ~@e _y_p _0,8519
W (0 - OO) W0 — Wse

Tir mdi quan hé:
© 2
WO=D) ) OaT=0 g g 12823 XPHaFon)

- T2 - N f(Bim'FOm)
W (0 — o) OYON &~ 12 (Bi *+Bi_+ 1)

Tuong tu, ta dugc:  Fom = 4,65.

2
Forl _ 589,6 min

- Khi d6, thoi gian say ly thuyét 1a; 7=

3.8.2. Thue nghiém xac dinh thoi gian siy thue té
Nham kiém tra lai thoi gian say Iy thuyét nhu tinh toan & trén so véi thoi gian
say thuc té. Chang toi tién hanh thuc nghiém 3 mé sy vai cing ché do nhu tinh
toan & ly thuyét trén TBS di duoc tinh toan thiét ké ché tao (Phu luc 4). Két qua
thoi gian say thuc té do duoc thé hién qua bang 3.5.
Bang 3.5. Két qua thuc nghiém xac dinh thoi gian say phan hoa

biang TBS bom nhiét
TTTN | 2.L(m) t (°C) v (m/s) o (%0) ®1(%) | T (min)
1 0,01 45 1,3 30 10 223
2 0,01 40 1,3 30 10 255
3 0,01 35 1,3 30 10 317

3.8.3. Panh gia sai s giira thoi gian sy 1y thuyét va thuc té
Dénh gié sai s6 giita thoi gian sdy 1y thuyét va thuc t& dugc xac dinh theo biéu
thirc sau:

Tir — 7

5= .100(%)

T

Két qua sai sb gitra thoi gian sdy 1y thuyét va thuc té cho ¢ bang 3.6.
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Bang 3.6. Panh gia sai s6 thoi gian siy

Thai gian say thuc té | Thai gian say ly thuyét ]
TTTN _ _ Sai so (%)
T (min) T (min)
1 223 204,6 8,25
2 255 232,0 9,02
3 317 289,6 8,64

3.8.4. Nhan xét

Qua thuc nghiém, chiing toi da xac dinh dugc sai sb giita thoi gian siy phan
hoa thuc té va thoi gian sdy 1y thuyét duoc tinh bang phuong phap twong tu trén co
so bo thong sd nhiét vat 1y da tim duoc ¢ trude 1a khoang 9 %. Sai s nay 1a hoan
toan c6 thé chdp nhan dugc. Theo ching tdi sai sb nay do nhitng nguyén nhén sau:

- Sai s6 trong tinh toan thiét ké.

- Sai sb trong ché tao thiét bi s@iy.

- Sai s6 trong trong qua trinh van hanh va do dac.

- Sai sb trong phuong phap xac dinh hé s6 dan am, hé s6 khuéch tan am.

- Sai s6 trong phuong phap xac dinh thoi gian sdy.

- Sai s6 trong ché tao thiét bi thi nghiém xac dinh hé s6 dan am, hé sb khuéch
tan am.

Qua day, mot 1an nita gian tiép minh chimg rang, phuong phap xac dinh dong
thoi cac hé so dan nhiét, h¢ s khuéch tan nhi¢t hé s6 din am va hé s6 khuéch tan
am, do chiing t6i dé xuét 1a dang tin cdy va gia tri ctia bo thong sd nhiét vat Iy cta
phén hoa vira xac dinh la chép nhan duoc.

3.9. Thuwe nghiém xac dinh ché d say thich hop

Nhu da phan tich va lga chon ché @6 sr?iy ¢ chuong 1. Nham mdt 14n nita xac
dinh anh hudng cua co cAu dao tron vat liéu va chiéu chuyén dong cua tdc nhan séy
dén thoi gian sdy. Chiing t6i tién hanh thyc nghiém bon mé siy cung niang suat 10

kg/ mé vai cac ché do sdy khac nhau va két qua thu dugc cho boi bang 3.7.




Bang 3.7. Két qua thwc nghiém xac dinh ché d siy phan hoa
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] Chiéu | Nhiét | Van | Chu | Chiéu
Thir tw . .
day do toc | kydao| TNSso| o o1 )
thuc . T (Min)
hia VL TNS | TNS | tron Vo (%) (%)
nghiém
TNy | co) | (i) | (min) | VLS
song
1 0,01 40 1,3 0 30,5 10 300
song
vubng
2 0,01 40 1,3 0 . 30,5 10 255
goc
song
3 0,01 40 1,3 20 30,5 10 260
song
vubng
4 0,01 40 1,3 20 a6c 30,5 10 230

+» Nhan xét

Qua két qua thyc nghiém cho trén chung toi thdy rang: véi cing nhiét do va
van tdc, khi tic nhan sdy chuyén dong vudng goc, cé cio ddo tron vat lidu say thi
thoi gian sy 1a nho nhat. Vi vy, chung t6i chon chiéu TNS chuyén dong vuéng
goc, co cao dao tron vat liéu trong qua trinh sy dé tién hanh thyc nghiém.
3.10. Qui hoach thyc nghiém siy phan hoa bing TBS bom nhiét c6 cao dio
tron vt liéu siy
3.10.1. Thye nghiém don yéu té

Sau khi xac dinh thong sé dau vao bang 1y thuyét, ta tiép tuc tién hanh thuc
nghiém don yéu t6 thong sb chu ky déo tron dé xac dinh anh huéng ciing nhu ving
gia tri anh hudng ctia né dén chi tiéu ddu ra cua mdy 1a chi phi dién ning riéng Ar
(kWh/kg), phan trim ham luong vitamin C (%), ti 18 thu hdi san pham M (%).

Két qua phan tich phuong sai thi nghiém tham do (Phu luc 5) nhan duoc két
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qua Sig.level co6 gia tri la 0,0001 < 0,05 (cta ca Ar va %M) nén sy anh huong
khong phai 14 ngau nhién dua vao nguyén ctru. Ngoai ra, & bang phan tich Multiple
range analysis cho ra két qua céc thong sé tir 10 dén 30 c6 cac cot X 1éch nhau nén
c4c thdng sb c6 anh huong khéc nhau (cta ca Ar va %M).

Ta chon tg = 10 + 30 min sau 40 min khi may bat dau hoat dong.
3.10.2. Thue nghiém da yéu tb
3.10.2.1. Phat biéu bai toan hop den

Qua thyc nghiém don yéu t6 va ké thira két qua ctia mot sd cong trinh nghién
ctru trude, Adnan Midilli cung ctv (2000), Maria G.R.Campos va ctv (2008),
Johanna Barajas cuing ctv (2009). Ta thay cac bién X1, X3, Xs dong thoi anh huong
dén cac chi tiéu kinh té va k¥ thuat qua trinh say. Dé giai quyét noi dung trén ta

thuc hién giai bai toan “hop den”. Bai toan duogc biéu dién trén hinh 3.8.

3y Ar (Y]

¥, TBS phén hoa %0 [Yy)

bang bom nhiét c6

3 ) cao dao tron %M (Y3)

Hinh 3.8. Hop den mé ta qua trinh nghién ciu

Trong do:

- X1: Nhiét d6 cua tac nhan say (°C).

- X2: Van tdc tc nhan say (m/s).

- X3: Chu ky dao tron (min).

- Y1: Chi phi dién nang riéng (kWh/kg).

- Y2: Phan trim ham lugng Vitamin C (%).

- Y3: Ti I thu hoi san pham M (%).
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3.10.2.2. Xac dinh viung nghién ctiru

Phuong an thuc nghiém dugc thiét ké c6 2 mac d6i xang ¢ tam véi mién thyc

nghiém gidi han trong khoang giira diém trén (gia tri ma héa la +1), diém dudi (gia

tri md hoa la -1).

- Nhiét do tac nhan say: t=35=45°C,

+ Khoang bién thién: AX1=5°C,

+ Muec co so: Xi°=40°C.

+ Muc trén: X1t =45°C.

+ Mturc dudi: Xy =35°C.

- Van tdc tac nhan say: v=0,6+14m/s.
+ Khoang bién thién: AX2=0,4 mls.

+ Mtc co so: X2°=1,0 m/s.

+ Muc trén: Xot=1,4mls.

+ Mtrc duéi: X2 =0,6 m/s.

- Chu ky dao tron: tg = 10 + 30 min.
+ Khoang bién thién: AX3 =10 min.

+ Muc co s0: X3°=20 min .

+ Muc trén: Xz* =30 min.

+ Murc duéi: X3 =10 min.

3.10.2.3. Ké hoach thwc nghiém bac I
a. Lap ma tran thi nghiém
Ma tran thi nghiém theo phuong an bac | ¢é tinh truc giao. Sé thi nghiém duoc
tinh theo cong thuc:
N=2K+np-23+5=13
Trong do: k - 56 yéu t6 vao, k = 3.

no - s6 lwong thi nghiém Iap lai & mic co sd, chon ng = 5.
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Bang 3.8. Mikc va khoang bién thién cac yéu té dau vao dang bac |

Yéu tb X1 (°C) Xz (m/s) X3 (min)
Mire Nhiét d TNS Van toc TNS Chu ky dao trén
+1 45 1.4 30
0 40 1,0 20
-1 35 0,6 10

Ma tran thi nghiém duoc 14p va ngiu nhién hoa trit tu béng chuong trinh
Statgraphic vers 7.0.
b. Két qua thwe nghiém va xir Iy két qua thwe nghiém
Thuc nghiém theo ma tran thyc nghiém da 1ap. Két qua thuc nghiém theo Phu
luc 6.1 dugc trinh bay nhu ¢ bang 3.9 va 3.10.

Bang 3.9. Ma tran thi nghiém va két qua thi nghiém & dang mi héa

Thoéng sé dau vao Théng sé dau ra
STt X1 X2 X3 Y1 (kWh/kg) | Y2(%) Y3 (%)
1 -1 1 1 1,34 75,56 96,10
2 1 -1 1 0,93 51,69 96,90
3 -1 -1 1 1,32 75,28 96,20
4 0 0 0 0,99 62,36 96,00
5 1 1 -1 0,83 66,01 94,80
6 0 0 0 1,03 63,20 96,10
7 1 1 1 0,79 55,62 96,90
8 0 0 0 0,99 64,04 95,90
9 0 0 0 1,00 64,61 96,10
10 1 -1 -1 0,87 55,06 94,70
11 -1 1 -1 1,10 76,69 94,70
12 -1 -1 -1 1,16 75,65 94,50
13 0 0 0 1,03 65,45 95,80
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Biang 3.10. Ma tran thi nghiém va két qua thi nghiém ¢ dang thue

Théng s6 dau vao Thong s6 dau ra
STT

X1 X2 xs | Yi(kWhikg) | Y2(%) | Ys(%)
1 35 14 30 1,34 75,56 96,10
2 45 0,6 30 0,93 51,69 96,90
3 35 0,6 30 1,32 75,28 96,20
4 40 1 20 0,99 62,36 96,00
5 45 14 10 0,83 66,01 94,80
6 40 1 20 1,03 63,20 96,10
7 45 14 30 0,79 55,62 96,90
8 40 1 20 0,99 64,04 95,90
9 40 1 20 1,00 64,61 96,10
10 45 0,6 10 0,87 55,06 94,70
11 35 14 10 1,10 76,69 94,70
12 35 0,6 10 1,16 75,65 94,50
13 40 1 20 1,03 65,45 95,80

Két qua xtr ly véi md hinh khéng c6 sé hang chéo.

Chi phi dién nang riéng Ar: Dya vao két qua thyc nghiém tién hanh phan tich
phuong sai duoc trinh bay & Phu luc (6.2+ 6.3). Két qua phan tich phwong sai cho
thay céac hé s6 hoi quy déu dam bao di do tin cay, nhung mé hinh khong phu hop,
vi gia tri Lack-of-fit = 0,013 < 0,05. Nén mo hinh ham Y1 dang bac I 1a khong phu
hop.

Nhu vay, ham chi phi dién ning riéng Ar khong thé biéu dién & mé hinh bac |
khong c6 sb hang chéo vi ¢6 sai s6 1on.

Phan trim ham luong vitamin C: Dua vao két qua thyc nghiém tién hanh phan
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tich phwong sai duoc trinh bay nhu & phu luc (6.4 + 6.5). Két qua phan tich phwong
sai cho thay cac hé sé hdi quy déu dam bao du do tin cay tuy nhién mé hinh khéng
phu hop, vi gié tri Lack-of-fit = 0,0215 < 0,05 va hé s6 R — squared = 0,905. Nén
m& hinh ham Y2 ¢ dang bac I 1a khéng phu hop.

Nhu vay, ham phan trim ham luong viatamin C khéng thé biéu dién & mo
hinh bac | khong c6 s6 hang chéo vi c6 sai s6 16n.

Ti Ié thu hdi san pham M (%): Dua vao két qua thyc nghiém tién hanh phan
tich phuong sai duoc trinh bay nhu & Phu lyc (6.5 + 6.6). Két qua phan tich phuong
sai cho thay cac hé s hdi quy déu dam bao dd tin cay, hé sé R — squared = 0,91;
nhung mo hinh khong phu hop, vi gia tri Lack-of-fit = 0,0357 < 0,05. Nén m6 hinh
ham Y3 & dang bac | 1a khéng phu hop.

Két qua xtr Iy véi md hinh ¢6 sb hang chéo.

Tuong ty, dua vao két qua thuc nghiém, tién hanh phan tich phuong sai nhung
c6 cac hé sé hoi quy tac dung twong hd. Két qua phan tich phuong sai trinh bay nhu
& phu luc (6. 8 +6.14) cho thay gia tri Lack-of-fit < 0,05. Vi vay md hinh cai tién
cling khong phu hop.

c. Phén tich két qua thue nghiém

Qua két qua trén ta thdy mo hinh da thuc bac I khong phu hop cho viée biéu
dién mdi quan hé ham so gira chi phi dién ning riéng, phan trim ham luong
vitamin C, cling nhu ti 1& thu hoi san pham vé&i nhiét do, van toc va thoi gian thuc
hién cao dao tron. Pidu nay c6 nghia mo hinh tuyén tinh khong thé dung phan anh
su phu thudc giita cac thong s6 vao va thong so ra. Dé giai quyét can phai tién hanh
cai tién mo hinh. Vi vdy ta ning bic ctia phuong an thyc nghiém 1én béac I, mé hinh
dang phi tuyén va mién thi nghiém duoc mé rong ra voi canh tay don + a.
3.10.2.4. Ké hoach thuc nghiém bac IT

a. Lap ma tran thi nghiém

Ma tran thi nghiém bac II 1ap theo phurong 4n bét bién quay khong co tinh chat

truc giao. S6 luong thi nghiém dugc xac dinh theo cong thuc sau:

N=2k+2Kk+np=23+23+5=19



Trong do:

Canh tay don a dugc xac dinh theo cong thure:

k — s0 yeu to dau vao nghién ctru, k = 3.

2% — 50 lugng thi nghiém ¢ muc trén va mirc dudi, 23 = 8.

2k — 50 lugng thi nghiém & mirc diém sao + a, 2k = 6.

No — s0 luong thi nghiém 1ap & muc co s&, chon ng = 5.

o =2K4=2% =1682

Bang 3.10. Mirc va khoang bién thién cac yéu to6 diu vao dang bac II

Yéu t6 X1(°C) Xa(m/s) X3(min)
Murc Nhiét do0 TNS Van toc TNS Chu ky dao tron
+1,682 48,41 1,67 36,82
+1 45 14 30
0 40 1,0 20
-1 35 0,6 10
-1,682 31,59 0,33 3,18
Khoang bién thién 5 0,4 10

Ma tran thi nghiém duogc lap va ngﬁu nhién hoa trat tu béng chuong trinh
Statgraphic vers 7.0.
b. Két qua thwe nghiém va xir 1y két qua thwe nghiém
Tién hanh thyc nghiém theo ma tran thi nghiém da 1ap ¢ bang. Két qua céc sb
liéu thuc nghiém thu dugc sau khi phan tich tinh toan dugc trinh bay ¢ dang mé hoa
0 bang 3.11 va dang thuc ¢ bang 3.12 Phu luc (7.1 + 7.2).
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Bang 3.11. Ma tréin thi nghiém va két qua thi nghiém ¢ dang ma héa

STT Théng sé dau vao Théng sé dau ra
X1 X2 xs | YoekWhikg) | Y2(%) | Y3(%)
1 1,68 0 0 0,76 48,88 96,2
2 0 0 -1,68 0,94 69,38 94,1
3 -1 1 1 1,34 75,56 96,1
4 0 0 0 0,99 62,36 96,0
5 0 0 0 1,03 63,20 96,1
6 -1 1 -1 1,10 76,69 94,7
7 1 -1 1 0,93 51,69 96,9
8 -1,68 0 0 1,40 80,34 95,3
9 1 1 -1 0,83 66,01 94,8
10 0 0 0 0,99 64,04 95,9
11 0 1,68 0 0,98 73,60 96,5
12 0 0 0 1,00 64,61 96,1
13 0 0 0 1,03 65,45 95,8
14 1 1 1 0,79 55,62 96,9
15 0 0 1,68 1,09 56,18 97,5
16 0 -1,68 0 1,25 61,52 95,4
17 -1 -1 -1 1,16 75,65 94,5
18 1 -1 -1 0,87 55,06 94,7
19 -1 -1 1 1,32 75,28 96,2
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Biang 3.12. Ma tréan thi nghiém va két qua thi nghiém ¢ dang thue

STT Théng sé dau vao Théng s6 dau ra
t(°C) | v(mis) | tg(min) | Ar (kWhikg) | C (%) | M (%)
1 48,41 1,0 20 0,76 48,88 96,2
2 40 1,0 3,18 0,94 69,38 94,1
3 35 14 30 1,34 75,56 96,1
4 40 1,0 20 0,99 62,36 96,0
5 40 1,0 20 1,03 63,20 96,1
6 35 14 10 1,10 76,69 94,7
7 45 0,6 30 0,93 51,69 96,9
8 31,59 1,0 20 1,40 80,34 95,3
9 45 1,4 10 0,83 66,01 94,8
10 40 1,0 20 0,99 64,04 95,9
11 40 1,67 20 0,98 73,60 96,5
12 40 1 20 1,00 64,61 96,1
13 40 1,0 20 1,03 65,45 95,8
14 45 14 30 0,79 55,62 96,9
15 40 1,0 36,82 1,09 56,18 97,5
16 40 0,33 20 1,25 61,52 95,4
17 35 0,6 10 1,16 75,65 94,5
18 45 0,6 10 0,87 55,06 94,7
19 35 0,6 30 1,32 75,28 96,2

Can ct vao ma tran két qua thuc nghiém thu dugc, ta tién hanh phan tich
phuong sai cho ca ba ham toan da thirc bac I1. Sau day chung t6i s& trinh bay cu thé

két qua phan tich:
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% Ham chi phi dién niing riéng cho qué trinh say Y1 (Ar)

Dua vao két qua thuc nghiém tién hanh phan tich phuong sai ¢ dang ma hoa
lan 1 v&i md hinh & dang da thtc bac 1T day du (Phu luc 7.3). Két qua phan tich cho
thay hé s6 hdi quy AB, BC, CC (hé s6 ctia X1.X2, X2.X3, X3.X3) khong dam bao do tin
cay (P — value > 0,05) nén bi loai khoi mo hinh.

Sau khi loai bo cac hé sb hdi quy khong dam bao do tin cay AB, BC, CC ra
khoi md hinh va tiép tuc tién hanh phan tich phwong sai 1an 2 cho mé hinh. Két qua
trinh bay ¢ Phu luc 7.4.

Tur két qua phan tich cho thay cac hé sé hdi quy déu c6 ¥ nghia (P — value <
0,05).

- Kiém tra theo tiéu chuan Student:

Tur két qua tinh toan theo Phu luc P7.5, ta c6 t = 2,77743 16n hon gia tri tra
trong bang phan bé t — Student t(,0s:18 = 2,10 (Nguyén Canh, 2011). Nhu vay céc hé
s6 hoi quy dam bao db tin cay.

- Kiém tra tinh twong thich ctia mé hinh theo tiéu chuan Fisher:

Dua vao bang phan tich phuong sai trinh bay & Phu luc P7.4, ta thay gia tri
Lack-of-fit c6 P- value = 0,0541 > 0,05. Do d6, ta khang dinh mé hinh héi quy Y1 la
phu hop.

- Két qua kiém tra cac hé s6 hoi quy theo tiéu chuan Student va kiém tra tinh
thich (tng ciia mé hinh theo tiéu chuan Fisher cho thay cac hé s6 hoi quy dam bao
do tin cay va mé hinh hdi quy 1a phi hop.

Theo Phu luc 7.6, cac hé sb hdi quy ¢ dang ma hda:

Ao=1,00531 A =-0,188649 B =-0,0493587 C =0,0492258

AC =-0,0475 AA =0,0194057 BB =0,0317801

Phuong trinh hoi quy dang ma héa ham Y1 phu thudc vao xi, X2, Xs duoc biéu
dién nhu sau:

Y1=1,00531 - 0,188649.x1 — 0,0493587.x2 + 0,0492258.x3 — 0,0475.X1.X3

+0,0194057.x1% + 0,0317801.x2°

Chuyén ham Y1 vé dang thyc, theo két qua tinh toan theo Phu luc P.10 phuong
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trinh hdi quy cho ham Ar & dang thyc nhu sau:

Ar = 3,22004 — 0,0808281.t — 0,520648.v + 0,0429226.tg — 9,5.10*t.tg +
7,76229.104.t2 + 0,198626.V2

Véi R? = 0,96.

Dya vao ham Y1 & dang ma hoa dé vé d6 thi theo ting cap yéu té anh huong
dén chi phi dién ning riéng cua qué trinh say (Phu luc 8.1).

% Ham phan trim ham lwgng vitamin C cia phan hoa Y2 (%C)

Bang cach thuc hién twong ty nhu ham Y:. Dya vao két qua thyc nghiém tién
hanh phan tich phuong sai & dang ma hoa lan 1 véi mé hinh ¢ dang da thirc bac II
day da (Phu luc 7.11). Theo két qua phan tich phuong sai cho thay hé sé hoi quy
AA, BC, CC (hé s6 cua X1.X1, X2.X3, X3.X3) khong dam bao do tin cay nén bj loai
khoi mo hinh.

Sau khi loai bo cac hé sé hoi quy néu trén va tién hanh phan tich phuong sai
lan 2 cho mé hinh. Két qua phan tich phuong sai & dang ma hoéa lan 2 (Phu luc
7.12), cho thay céc hé s6 hoi quy déu co y nghia (P — value < 0,05).

- Kiém tra theo tiéu chuan Student.

Can clr vao két qua tinh toan theo phu luc 7.13 ta thay cac hé sb hoi quy dam
bao d6 tin cay. Do ta c6 t = 2,77743 16n hon gia tri tra trong bang phan b t —
Student to,0s:18) = 2,10 (Nguyén Canh, 2011).

- Tiép tuc kiém tra tinh tuong thich cia mé hinh theo tiéu chuan Fisher. Theo
bang phan tich phuong sai trinh bay & Phu lyc 7.12, ta thdy mé hinh héi quy 1a phu
hop do gia tri Lack-of-fit c6 P- value = 0,1035(> 0,05).

Qua két qua kiém tra cac hé s6 hoi quy theo tiéu chuan Student va kiém tra
tinh thich &ing cia md hinh theo tiéu chuan Fisher cho thay cac hé sé hoi quy dam
bao do tin cay va mo hinh hdi quy 1a phu hop.

- Can cir theo tinh toan ¢ Phu luc 7.14, cac hé s6 hdi quy & dang ma hoa nhu
sau: Ap=64,2253 A=-9,35129 B=2,67383 C=-2,74292

AB=1695 AC=-15325 B.B=1,52588

Theo Phu luc P7.14 & dang ma hoa, ham Y2 phu thudc vao xi, X2, X3 duoc biéu
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dién nhu sau:
Y2=64,2253 — 9,35129.x1 + 2,67383.X2 - 2,74292. X3 + 1,695.X1. X2 —
1,5325 x1. X3 + 1,52588. X,?

- Cin cir theo két qua tinh toan ¢ Phu luc 7.18 phuong trinh hdi quy cho ham
% C ¢ dang thuc nhu sau:

% C = 156,754 — 2,10476.t — 46,2889.v + 0,951708.tg + 0,8475.t.v —
0,03065.t.tg + 9,53674.v?

Véi R? = 0,96.

Dwa vao ham Y2 & dang ma hda dé vé do thi theo tirng cap yéu té anh huong
dén phan tram ham lugng vitamin C ctia qua trinh say (Phu luc 8.2).

< Ham Ti 1é thu hoi san pham Y3 (% M)

Thuc hién twong tu nhu ham Y1, Y. Tién hanh phan tich phuong sai ¢ dang
ma hoa lan 1 véi md hinh & dang da thirc bac II day du trén két qua thuyc nghiém
Phu luc 7.19.

Két qua phan tich cho thay hé s6 hoi quy AB, BC, BB khong dam bao db tin
cay nén bi loai khoi m6 hinh (hé sb ctia X1.X2, X2.X3, X2.X2).

Tuong tu, sau khi loai bé cac hé sé hdi quy néu trén va tién hanh phan tich
phuong sai 1an 2 cho md hinh. Két qua phan tich phuong sai & dang ma héa lan 2
theo Phy luc 7.20 cho thay céc hé s6 hoi quy déu co y nghia (P — value < 0,05).

Tir két qua tinh toan ¢ phu luc 7.21 ta ¢ t = 2,77743 16n hon gia tri tra trong
bang phan b t — Student t(es:18) = 2,10 (Nguyén Canh, 2011). Nhu vay theo tiéu
chuan Student céac hé sb hoi quy dam bao do tin cay.

- Kiém tra theo tiéu chuan Fisher: Dya vao bang phan tich phwong sai trinh
bay & phu lyc 7.20 ta thdy gié tri Lack-of-fit c6 P - value = 0,0925(> 0,05) do d6
khang dinh md hinh hdi quy 1a phd hop.

Theo phu luc 7. 22, & dang ma hda hé s6 hdi qui ham Y3 nhu sau:

Ao =95,9343 A =0,242634 B =0,150106 C =0,96055

A.B=-0,120587 A.C=X1.X3 C.C=-0,102909

- Phuong trinh hdi qui Y3 duoc biéu dién nhu sau:
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Y3 =95,9343 + 0,242634.x1 + 0,150106.x2 + 0,96055. x3 + 0,15.X1. X3
—0,120587.x:2 — 0,102909.x32
- Phwong trinh hdi quy cho %M & dang thyc, phu luc 7. 26.
% M = 85,9677 + 0,374404.t + 0,375264.v + 0,01721864.tg + 3,0.103 t.tg
—0,82347.103.t> - 1,02909.10°3.tg?

Vi R? = 0,96.

Dya va0 ham Y3 & dang ma hoa dé vé db thi theo ting cap yéu té anh huong
dén do dong déu hat phan hoa cua qua trinh say (phu luc P 8.3)

c. Phan tich két qua thwe nghiém.
¢ Ham chi phi dién ning riéng Y1 (Ar)

Dua vao ham Y1 & dang ma hoa dé tién hanh phan tich mirc d6 anh hudng cia
cac yéu t6 nghién ctru dén chi phi dién ning cta qua trinh say.

Y1 =1,00531 - 0,188649.x1 — 0,0493587.x> + 0,0492258.x3 — 0,0475.X1.X3

+0,0194057.x:% + 0,0317801.x2?

Ta thay:

- Dau trir (-) ding trude x1 chimg t6 khi nhiét d6 cta tic nhin sdy cang 16n thi
tiéu hao dién ning cho qué trinh sdy cang giam, do thoi gian siy giam. Pay 1a mbi
quan h¢ ty I¢ nghich, phu hop v61 céc phan tich da néu.

- Dau trir (-) dimg trude x2 chig to khi van tdc cia tac nhan sdy cang 16n thi
tiéu hao dién niang cho qua trinh siy cang giam do thoi gian siy giam. Pay 1a moi
quan h¢ ty I¢ nghich, phu hop vé1 céc phan tich da néu.

- DAu cong (+) dung trudce x3 chimg t6 khi chu ky dao tron cang 16n tirc 1a thoi
gian dao tron it thi tiéu hao dién niang cho qua trinh sdy cang ting. Vi thoi gian sdy
s& kéo dai hon so véi chu ky dao tron nhé, thoi gian dao tron nhidu. Day 1a mbi

quan hé ty 1& thuan. Mdi quan hé nay phu hop véi cac phan tich da néu.
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Hinh 3.9. D6 thi dnh huéng cdc hé sé héi quy dén
chi phi dién nang riéng Ar

Ngoai ra, cin ctr vao dd thi hinh 3.9 ta ciling nhan thay yéu t6 nhiét do sdy anh
huong nhiéu dén chi phi dién ning riéng Ar. Piéu nay ciing pht hop v6i phan tich
1y thuyét cling nhu nhiéu cong trinh nghién ctru trudc day.

< Ham phan trim ham lwong Vitamin C, Y2 (%C) :

Duya vao ham Y2 ¢ dang ma hoa dé tién hanh phan tich mirc do anh hudng cia
cac yéu t6 nghién ctru dén chi phi dién ning cta qua trinh say.

Y2=64,2253 — 9,35129.X1 + 2,67383.X2 — 2,74292.X3 + 1,693.X1.X2

—0,15325 x1.x3 + 1,52588.%2?

Ta thay:

- Dau trir (-) démg trude x1 ching té khi nhiét d6 cua tac nhan siy cang cao thi
phan trim ham luong Vitamin C cang giam. Pay 1a mbi quan hé ty 1¢ nghich. Mdi
quan h¢ nay phu hop véi cac phan tich da néu.

- Dau trir () dimg trude x3 ching to khi chu ky dao tron cang 1én tirc 1a thoi
gian dao tron it thi phan trim ham luwong Vitamin C cang giam do thoi gian siy
tang. Pay 1a mbi quan hé ty 1¢ nghich. Méi quan hé nay phu hop véi cac phan tich
da néu.

- Dau cong (+) dung trudc x» ching t6 khi van tdc cla tac nhan siy cang 16n
thi phan trim ham luong Vitamin C cang tang vi thoi gian sdy s& giam. Pay 1a moi

quan hé ty 1& thuan. Méi quan hé nay phu hop véi cac phan tich da néu.
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Hinh 3.10. D6 thi dnh huéng cdc hé sé hoi quy dén
phan tram vitamin %C

Ngoai ra, cin ct vao db thi ¢ hinh 3.10 ta ciing nhan thay yéu t6 nhiét do sy
anh huong manh t&i ham phan trim ham lwong Vitamin C. Piéu nay ciing phu hop
v6i nhiéu cong trinh nghién ctru trude day.

< Ham ti 1¢ thu hdi san pham Y3 (%6M) :

Tuong tu, dya vao ham Y3 ¢ dang ma hoa dé tién hanh phan tich mtrc d¢ anh
huong ciia cac yéu t6 nghién ciru dén ti 1é thu hoi san pham cla qué trinh say:

Y3 =95,9343 + 0,242634.x1 + 0,150106.x2 + 0,96055.x3 + 0,15.X1.X3

—0,120587.x1* — 0,102909.x3°

Ta thay:

- Déu cong (+) dung trude x1, X2 nén khi nhiét do, van tdc cua tac nhan séy
cang 16n thi ti 1& thu hoi phan hoa cang tang vi khi sdy & nhiét d9, van téc cang 16n
thi hat phan mau kho, hat phan s& ctmg hon, han ché bi giy v& do déo tron. Pay l1a
modi quan hé ty 1é thuan nhu da phan tich & trudc.

- Dau cong (+) dung trudc xs nén khi chu ky déo tron cang 16n thoi gian dao
tron it thi ti 1& thu hoi phan hoa cang tang vi v6i chu ky cao, néu chu ky cao cang
16m thoi gian ddo tron it thi hat phén it bi tac dong boi duong cao, han ché duoc su

gdy v& cta hat phin. Pay 1a mdi quan hé ty 18 thuan nhu di phan tich.
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Hinh 3.11. D6 thi dnh huéng cdc hé sé hoi quy dén
1y 16 thu hoi san pham %M

Ngoai ra, cin cir vao do thi hinh 3.11 ta ciing nhan thiy yéu t6 thoi gian thuc
hién dudng cdo anh huong manh téi ham ti 1¢ thu hoi thanh pham. Piéu nay ciing
phu hgp vé1 cac phan tich da néu trén.

3.10.3. Xac dinh cic thong sb va chi tiéu thich hop cho TBS phan hoa bang
bom nhiét ¢6 cao dio tron vat lidu say

a. Xac dinh cac thong sb va chi tiéu thich hop

Xuét phat tir muc dich nghién ctru, bai toan toi uu dugc 1ap trén co so ba ham
chi tiéu Ar, % C, % M dic trung cho cac chi tiéu nghién ctru 1a kinh té va k¥ thuat.

- Chi tiéu t6i uu vé ham chi phi dién ning riéng Ar 1a dai lwong dic trung cho
chi tiéu kinh té ctia TBS dugc hiéu 13 mirc tiéu thy dién ning riéng thip nhat trong
qua trinh say thyc nghiém.

- Chi tiéu t&i wu vé phan trim ham lugng vitamin C trong phan hoa 13 dai
lugng dic trung cho chi tiéu k¥ thuat cia TBS duoc hiéu 1 phan tram ham lugng
vitamin C dat dugc cao nhat trong qua trinh siy thuc nghiém.

- Chi tiéu t6i wu vé ti 18 thu hoi san pham % M 14 dai lugng dic trung cho chi
tiéu kinh té ctia TBS dugc hiéu 1 phan tram khoi lugng phan hoa thu duoc sau khi
sdy, sang loai bo hat phan khong dam bao kich thude duoc cao nhat.

- Chi tiéu t6i wu chung hay con goi 1a da muc tiéu dugc hiéu 1 bai toan



117

thuong lugng gitra chi tiéu kinh té va ky thuat cua thiét bi siy phin hoa dé sao cho
d6ng thoi chi phi dién niang riéng 1a thap nhat, ti 18 thu hoi san pham 1a cao nhat va
phan trim ham luong vitamin C 13 cao nhit trong qu4 trinh say.
- Thong s6 toi vu 1a gia tri cac thong s6 dam bao tri s6 chi tiéu toi vu.
Céc bai toan t6i wu duoc giai trén mdy tinh bing phan mém Microsoft Excel.
Nhu vay theo muc dich nghién ctru, chiing tdi xét 4 bai toan tbi wu sau:
< Bai toan 1: Ham muc tiéu: Ar — min
Ar = 3,22004 — 0,0808281.t — 0,520648.v + 0,0429226.tg — 9,5.10*.t.tg
+7,76229.10.t> + 0,198626.v2 — min
- Ham diéu kién; 48,41 >t> 31,59
1,67>v>0,33
36,82 >1tg > 3,18
< Bai toan 2: Ham muc tiéu: %C — max
%C = 156,754 — 2,10476.t — 46,2889.v + 0,951708.tg + 0,8475.t.v
—0,03065.t.tg + 9,53674.v> — max
- Ham diéu kién: 48,41 >t>31,59
1,67 >v>0,33
36,82 >tg > 3,18
< Bai toan 3: Ham muc tiéu: %M — max
%M = 85,9677 + 0,374404.t + 0,375264.v + 0,01721864.tg + 3,0.103.t.tg
—4,82347.103.t> - 1,02909.10°3.tg? — max
- Ham diéu kién: 48,41 >t> 31,59
1,67 >v>0,33
36,82 >tg > 3,18
< Baitoan 4: Ham da muc tiéu: %C — max va Ar — min va %M — max
Ar = 3,22004 — 0,0808281.t — 0,520648.v + 0,0429226.tg — 9,5.10*.t.tg
+7,76229.10.t> + 0,198626.v2 — min
%C = 156,754 — 2,10476.t — 46,2889.v + 0,951708.tg + 0,8475.t.v
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—0,03065.t.tg + 9,53674.v> — max
%M = 85,9677 + 0,374404.t + 0,375264.v + 0,01721864.tg + 3,0.103.t.tg
—4,82347.103.t> - 1,02909.10°3.tg?> — max
- Ham muc tiéu: Ar — min
- Ham diéu kién: % C > Cs
% M > Ms
48,41 >t> 31,59
1,67 >v>0,33
36,82 >tg > 3,18
b. Két qua giai bai toan:
Str dung Excel Solver tién hanh giai cac bai toan t6i wu.
Két qua giai bai toan 1 (Phu luc 9.1):
% Thong s6 toi wu:
- Nhiét d6 tac nhan sdy: t = 48,4 °C.
- Van tdc tac nhan say: v = 1,31 m/s.
- Chu ky dao tron: tg = 36,82 min.
- Chi ti€u chi phi dién nang riéng: Ar = 0,67 kWh/kg.
Két qua giai bai toan 2 (Phu luc 9.2):
% Thong s toi vu:
- Nhiét d6 tac nhan sdy: t = 31,6 °C.
- Van tdc tac nhan say: v = 1,67 m/s.
- Chu ky dao tron:  tg = 3,18 min.
- Chi tiéu phan tram ham luong vitamin C: % C = 84,2 %.
Két qua giai bai toan 3 (Phu lyc 9.3):
% Thong s toi vu:
- Nhiét d6 tac nhén siy: t = 48,4°C.
- Van tbc tac nhan say: v = 1,67 m/s.
- Chu ky dao tron ti vu: tg = 36 min.
- Chi tiéu ti 1¢ thu ho6i san pham M: % M = 98,0 %.



Két qua giai bai toan da muc tiéu 4 (Phu luc 9.4).

% Thong so toi vu:
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- Nhiét d6 tac nhén sdy tdi vu: t = 40,7 °C.

- Van tdc tic nhan sdy toi vu: v = 1,42 m/s.

- Chu ky dao tron tdi vu: tg = 12,5 min.

- Chi ti€u chi phi dién nang riéng: Ar = 0,93 kWh/kg.

- Chi tiéu phan tram ham luong vitamin C: % C = 70,0 %.
- Chi tiéu ti 1¢ thu hoi san pham M: % M = 95,0 %.

3.11. Thwe nghiém xiy dung dwong cong say ¢ ché do thich hop

Tir két qua thong s6 1am viée t6i wu (thich hop) ciia TBS dugc xac dinh bang

phuong phap qui hoach thuc nghiém da yéu t: nhiét do tac nhan siy: t = 40,7°C,

van toc tac nhan sdy: v = 1,42 m/s, chu ky dao tron: tg = 12,5 min. Pé xay dung

phuong trinh tién doan giam am hay duong cong say & ché do sdy thich hop. Ta tiép

tuc tién hanh 3 thuc nghiém véi cung mot ché @6 tim duoc ¢ trén. Gia trj thu duoc

gia tri trung binh cta 3 lan thyc nghiém. Két qua thuc nghiém dugc trinh bay &

bang 3.12.
Bang 3.13. Thong s6 qua trinh siy thwe nghiém

STN Thong sé qua trinh siy
1 T (s) 0 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 13900
o (%) | 03 | 0279 | 0,224 | 0,176 | 0,144 | 0,223 | 0,112 | 0,104 | 0,101
5 T (s) 0 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 13900
o((%) | 0,3 | 0,280 | 0,224 | 0,175 | 0,142 | 0,120 | 0,111 | 0,106 | 0,102
T(s) 0 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 13900
3 o (%) | 03 | 0,278 | 0,225 | 0,178 | 0,247 | 0,122 | 0,113 | 0,108 | 0,101
T(s) 0 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 13900
o (%) | 03 | 0,278 | 0,224 | 0,176 | 0,144 | 0,122 | 0,111 | 0,105 | 0,101

1B 0,42

ok (%) 9 0,385 | 0,289 | 0,214 | 0,168 | 0,139 | 0,125 | 0,117 | 0,112
Om 1 0,892 | 0,653 | 0,467 | 0,355 | 0,282 | 0,247 | 0,229 | 0,216
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Tir két qua thuc nghiém, sir dung phwong phap binh phwong nhé nhit va phan
mém Microsofl Excel 2013 dé phan tich, ta xdy dung duoc duong cong siy theo
thue té va phuong trinh tién doan giam 4m o (%) theo thoi gian t (s) dua trén céc
mé hinh xac dinh thoi gian siy cua Newton, Wang and Singh, Henderson and
Pabis,... (Carl W. Hall va ctv, 2006; Evagelos va ctv, 2007; C.M. Van’t Lan, 2011)
trong qua trinh sy phan hoa nhu sau:

- M6 hinh Henderson and Pabis:

Om = 0,967259exp(-0,000121) R2=0,9614
- Mé hinh Wang and Singh:
Om = 5E-097% - 0,00017 + 1,042 R2=0,9893
©m 1,2 -
1 4
0,8 -
0,6 -
0,4 -
0,2 -
0 T ‘ T T T T ‘ 1
0 2000 4000 6000 8000 10000 12000 14000 16000

Ts)

: Pudng cong siy thuc nghiém.
—: Duong cong tién doan theo mo6 hinh Henderson and Pabis.
— : Puong cong tién doan theo mo6 hinh Wang and Singh.
Hinh 3.12. Puong cong sdy

+¢ Nhan xét:

Qua thyc nghiém, xac dinh duoc thoi gian sy 14 13900 gidy (3h52°).

Qua d6 thi ta thdy duong cong thé hién phan bd d6 am trung binh ctia phan
hoa theo thoi gian c6 hinh dang twong tu nhu dudng cong sdy cia cac nghién ciu
truéc. Tuy nhién, hé sd twong quan theo mé hinh cia Wang and Singh (R? =
0,9893) 16n hon mo hinh cua Henderson and Pabis (R? = 0,961).
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3.12 Tinh todn so bd hiéu qua kinh té trong sin xut:
3.12.1. Chiét tinh gia thanh — thanh phim 1 kg phén hoa:
- Gia phén hoa tuoi: 170.000 dong/kg.
- Khéi luong hao hut (gém nuée, do dinh, v& vun, ...): 2,22 + 0,38 = 2,6 kg/mé
Phén khdi lwvong hao hut s& 1a: 26 % /mé siy.
Khéi lwong phan hoa hao hut ing véi 1 kg 12 0,26 kg.

Quy ra tién: 0,26 kg x 170.000 dong/kg = 44200 dong/kg.
- Gia thanh dé sy 1 kg phan hoa: 0,93 kWh/kg x 1.800 dong/kWh = 1674 dong/kg.

Trong d6: Chi phi dién nang riéng: 0,93 kWh/kg.

Gia 1 kWh dién san xuét kinh doanh trung binh 14 1.800 dong/kWh.
- Ning suat 1am viéc ctia may/thang: 3,10 kg/ngay x 24 ngay/thang = 720 kg/thang.
Trong d6 ning suét lam viéc ciia may mdi ngay 3 mé:

Khdi lugng phan hoa thanh pham: 720 x 0,74 = 533 kg thanh pham/thang.
- Chi phi nhan cong: 5.000.000 d6ng/thang ~ 9380 dong/kg thanh pham.
- Mit bang: 10.000.000 dong/thang ~ 18762 dong/kg thanh pham.
- Khéu hao thiét bj (gia thanh ché tao thiét bi 1a 55.000.000 dong, thoi gian hoat
dong cua thiét bi 1a 5 ndm, mtc d6 khau hao thiét bi 1a 20 %/nim).
Gia tri khau hao sé& 1a: 1340 dong/kg thanh pham.
Téng chi phi san xuat 1a:
170000 + 44200 + 1674 + 9380 + 18762 + 1340 = 245352 dong/kg thanh pham.
- Chi phi quan 1y, thué, 13i suat tién vbn, dong gbi, bao bi, van chuyén...
Lay bang 40% chi phi san xuat, twong tng 98141 ddng/kg thanh pham.
- Tong gia thanh san pham khi xuat xudng la:
239144 + 95495 = 343493 ddng/kg thanh pham
3.12.2. Tinh toan lii va thoi gian hoan von trong sin xuat:
Qua khao sat tai cac cong ty Viethoney, Highlandhoney, Cong ty TNHH

Ctru Long bee, thi gia ban phan hoa thanh pham trén thi trudng hién nay 13 350.000
+400.000 ddng/kg (bao gdm cac chi phi dong goi, bao bi, thué, van chuyén, ...).

- Lai thu duoc tinh theo gid téi thiéu trung binh la:
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360.000 — 343492 = 16508 dong/kg thanh pham.
- Nhu vay, 13i thu dugc tinh theo gia tdi thiéu trung binh la:
16508 x 533 x 12 = 8798764 x12 = 105585168 dong/ nim
- Thoi gian hoan vén s& 1a: 55000000 dong : 3468764 ~ 6 thang
Vay qua tinh toan so bd véi ho gia dinh khi ddu tu thiét bi sdy trén thi sau 6
thang s& thu hoi duoc von.
3.13. Két luan chwong 3

Trong chuong ndy, qua nghién ctru 1y thuyét truyén nhiét truyén chat trong
VLA va thuc nghiém trén cac mé hinh di dé xuét, ching t6i da thu dugc nhitng két
qua sau:

- Xay dyng mot phuong phap méi dong thoi xac dinh cac hé s6 dan nhiét, he
s6 khuéch tan nhiét, nhiét dung riéng cho phan hoa noéi riéng va cho vat liéu 4m noi
chung theo cong thire (3.56), (3.57) va (3.59).

- Trinh bay co s& 1y thuyét va thuat toan dé thuc nghiém xic dinh dong thoi
hé sb truyén am va hé s6 khuéch tan Am cua phén hoa.

- Trinh bay ndi dung co ban va thudt toan ciia phuong phap twong tu dé xac
dinh thoi gian sdy cho thiét bi sdy ddi luu bang bom nhiét phan hoa do ching toi
thiét ké ché tao.

- Bang thuc nghiém, da xdy dung mé hinh toan c&c thong sb nhiét vat 1y cia
phan hoa nhu sau:

e Khdi luong riéng py:
pv = 655,348 + 2,33123.0 -11,9173.d + 0,22333.w.d — 0,0300741.0° — 0,376667.d°

e He¢ sb dan nhiét A = f(w,t):

L =0,0416661 + 3,07083.103.t + 2,4625.10*w + 1,875.10°.t.0

e He¢ s6 khuéch tan nhiét a = f(o,1):

a.107 = 0,584982 +0,034325.t + 3,695.103.
e Nhiét dung riéng, C = f(w,t):
C =1182,3+4,0025.t + 0,9055.m, J/(kgK)

e H¢ s6 dan am hm = f(v,1):



123

hm.107 = 7,45433 - 0,145997.t + 1,72653.v + 2,76717.103.t* -0,789661.v>

e Hé s6 khuéch tan am am=f(v,1):
am.10° = -13,2718 + 0,713625.t + 2,87608.v - 5,31633.10°3.t? - 1,32833.v?

- D4 dua ra duoc sai sb giita thoi gian sdy thyuc té va thoi gian siy 1y thuyét
tinh bang phuong phéap twong tu trén co s bd thong s6 nhiét vat Iy da tim duoc 1a
khoang 9 %.

- P xé4c dinh duoc TBS phan hoa bang bom nhiét hdi luu toan phan véi TNS
sdy chuyén dong vudng goc 16p VLS, ¢6 cio dao tron vat lidu trong qua trinh siy thi
thoi gian sdy 1a nho nhat.

- Bang phuong phap qui hoach thuc nghiém trén TBS phan hoa dugc tinh toan
thiét ké v6i cac thong sb nhiét vat 1y tim duoc. D xac dinh duoc mé hinh toan hoc
biéu dién quan hé giira chi phi dién ning riéng, phan trim ham luong vitamin C va
ti 16 thu hoi san phém véi nhiét do, van téc tac nhan séy, chu ky dao tron nhu sau:

e Ar = 3,22004 — 0,0808281.t — 0,520648.v + 0,0429226.tg — 9,5.10*“.t.tg

+7,76229.104.t? + 0,198626.v2

e %C = 156,754 — 2,10476.t — 46,2889.v + 0,951708.tg + 0,8475.t.v —

0,03065.t.tg + 9,53674.v?

e %M = 85,9677 + 0,374404.t + 0,375264.v + 0,01721864.tg + 3,0.103.t.tg —

4,82347.103.1> - 1,02909.1073.tg?

- Trén co s& md hinh toan vé chi phi dién ning riéng Ar, phan trim ham luong
vitamin %C, ti 1 thu hoi san pham %M bang phuong phap t6i wu hoa da xac dinh
ché d6 say thich hop cho thiét bi sy phan hoa bang phuong phap siy bom nhiét c6
dao tron nhu sau: Nhiét do cua tdc nhan siy t = 40,7 °C; van toc tac nhan siy v =
1,42 m/s; chu ky dao tron tg = 12,5 min, dao tron bat dau sau khi may hoat dong 40
min. Chi tiéu dat dugc gom co: chi phi dién nang riéng Ar: 0,93 kWh/kg, phan trim
ham luong vitamin C: 70,0 %, ti 1& thu hdi san pham: 95,0 %.

- Xay dung dugc phuong trinh tién doan giam am O (%) theo thoi gian T (s)
trén co s& md hinh Wang and Singh trong qua trinh say phan hoa nhu sau:

Om = 5E-097? - 0,00017 + 1,042 R?=0,9893
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KET LUAN VA KIEN NGHI

< KET LUAN
Véi cac muc tiéu nghién ctru, ndi dung nghién ctru va pham vi nghién ctru.

Lu4n 4n d3 nghién ctru lich st san xuit phin hoa trén thé giGi va Viét Nam, phan

tich uu nhuoc diém trén co s& khoa hoc va thyuc tién. Thuc hién két hop gitra nghién

ctru 1y thuyét truyén nhiét — truyén chit va thuc nghiém luan an di thu duoc 10 két
qua mdi nhu sau:

1.  Pi @ xuit thiét bi sdy phan hoa cho qui mé ho gia dinh ¢ Viét nam 1a TBS
bang bom nhiét hdi luu toan phan voi TNS sdy chuyén dong vudng goc vai
16p VLS, ¢6 cao dao tron vat liéu trong qua trinh siy.

2. Nghién ctru 1y thuyét vé truyén nhiét, truyén chat, xdy dung mé hinh vat 1y,
mo hinh toan 1y thuyét va da dé xuit mot phuong phap moi dong thoi xac dinh
hé s6 dan nhiét, hé s khuéch tan nhiét, nhiét dung riéng cho vat liéu am noi
chung va phan hoa néi riéng theo c4c cong thirc sau:

- Hé s6 dan nhiét:

1= 4qL(ttb () _tg) , W/(m-K)
72'('[1(1')—'[0)

- Hé s6 khuéch tan nhiét:

o AL (4 (0) -t,)°
7t (t, ()1, )2

- Nhiét dung riéng

, m/s

q.r
C=— 9T 3kgK)
L. (tlb _tO ) Py

Két qua nghién ctru bang phuwong phap 1y thuyét da duoc kiém ching lai bang
thuc nghiém cho thay két qua nghién ctru thuyét 12 phi hop, chap nhan dugc.
3. Kién nghi mét thuat toan dé thuc nghi¢m xac dinh dff)ng thoi hé s6 truyén am
va hé s6 khuéch tan am cua phan hoa.
4.  Bang thuc nghiém di xay dung duoc mo hinh toan hoc xac dinh cac théng sd

nhiét vat Iy cua phén hoa nhu sau:
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- Khéi luong riéng py:

pv = 655,348 + 2,33123.0 — 11,9173.d + 0,22333.00.d — 0,0300741.0° — 0,376667.0°
- Hé s6 dan nhiét A = f(o,1):

A =0,0416661+ 3,07083.103.t + 2,4625.10*w + 1,875.10°.t.0
- Hé s6 khuéch tan nhiét a = f(w,t):

a.10” = 0,584982 + 0,034325.t + 3,695.103.0
- Nhiét dung riéng, C = f(w,t):

C=1182,3 +4,0025.t + 0,9055.®
- Hé s6 dan am:

hm 107 = 7,45433 — 0,145997.t + 1,72653.v + 2,76717.1073.t? -0,789661.v>
- Hé s6 khuéch tan am:

am 10° = -13,2718 + 0,713625.t + 2,87608.v-5,31633.10°3.t? - 1,32833.v?

5. Kién nghi mot thuat todn xac dinh dé xac dinh thoi gian sy bang phuong
phap tuong tur do Tran Vian Phua dé xuat cho thiét bi sdy phan hoa déi luu bang
bom nhiét.

6. Ludn an da thiét ké, ché tao mot md hinh may sdy phan hoa phu hop tai Viét
Nam trén cac thong sb nhiét vat 1y tim duoc.

7. Trén TBS phin hoa duoc ché tao, bang phuong phap qui hoach thuc nghiém,
d3 xac dinh dwoc mo hinh hoi qui biéu dién sy phu thudc gitta chi phi dién
nang riéng Ar, phan trim ham luong vitamin C va ti 1& thu hoi san pham Véi
nhiét do, van tdc tac nhan séy va chu ky ddo tron nhu sau:

Ar = 3,22004 — 0,0808281.t — 0,520648.v + 0,0429226.tg — 9,5.10%*ttg +
7,76229.104.t? + 0,198626.v?

% C = 156,754 — 2,10476.t — 46,2889.v + 0,951708.tg + 0,8475.t.v — 0,03065.t.tg +
9,53674.v?

% M = 85,9677 + 0,374404.t + 0,375264.v + 0,01721864.tg + 3,0.10°3.t.tg —
4,82347.103.t> — 1,02909.10°3.tg?

8.  Trén co sd cac phuong trinh hdi quy, stt dung phuong phép tdi vu dé xac dinh

céc thong s6 lam viéc phut hop cho TBS nhu sau:
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- Nhiét d6 tc nhan sdy: t = 40,7 °C.
- Van téc tac nhan say: v = 1,42 m/s.
- Chu ky dao tron: tg = 12,5 min, bat dau sau khi may hoat dong 40 min.
- Chi phi dién nang riéng: Ar = 0,93 kWh/kg
- Phan traim ham luong vitamin C: % C = 70,0 %.
- Ti 18 thu hdi san pham: % M = 95,0 %.
Xay dung dugc phuong trinh tién dodn giam 4m o (%) theo thoi gian 1 (s)
trong qua trinh say phan hoa nhu sau:
Om = 5E-097% - 0,00017 + 1,042 (R2 = 0,9893)
Két qua cua luan an ciing da chuyén giao vao thyc tién san xuat tai cong ty
TNHH Ciru Long Bee, san pham sau khi sdy dwoc x3 hoi chap nhan voi gid tri
chat lugng va co tinh hiéu qua kinh té.

Tom lai: luan an da nghién ctiru mot cach tron ven tir viéc lya chon moé hinh

thich hop, dén nghién ctru 1y thuyét, thuc nghiém xac dinh ché d6 say phu hop va da

dua vao san xuat, dugc xa hdi chap nhan.

0‘0

1.

KIEN NGHI

Tiép tuc nghién ctru bang 1y thuyét trén co s ma luan an da dat duoc, nghién
ctru cho cac loai vat liéu 4m khac nhau dé khang dinh nhiéu hon vé hé s6 vé ly
thuyét truyén nhiét, truyén chat cho VLA néi chung.

Thuc nghiém trén cac loai phan hoa c6 thanh phan héa hoc, vat 1y, sinh hoc
khac nhau, dé diéu chinh két ciu, chi tiét may phu hop cho timg dia phuong
ung dung.

Nghién ctru phat trién tinh da dang san pham sdy cho cac vat liéu siy tuong tu
trén thiét bi siy da dé xuat.

Nghién ctru cho xut khau v6i quy mé pht hop voi yéu cau xuat khau trén thi

truong thé gidi.
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PHU LUC 1: THI NGHIEM XAC PINH KHOI LUQNG RIENG

PHAN HOA pv
Phu luc 1.1: Két qua xac dinh khéi lweng riéng phan hoa py
STT ) d m Vv Pv Pv(tb)
% mm g ml kg/m?3 kg/m?3
1 33,172 50 663,440
2 34,528 50 690,56
3 20 2 34,285 50 685,70 680,88
4 34,377 50 687,54
5 33,858 50 677,16
6 35,275 50 705,50
7 34,245 50 684,90
8 34,2 2 34,286 50 685,72 694,84
9 35,313 50 706,26
10 34,591 50 691,82
11 32,282 50 645,64
12 32,243 50 644,86
13 59 2 31,555 50 631,10 640,32
14 32,423 50 648,46
15 31,577 50 631,54
16 33,695 50 673,90
17 34,235 50 684,70
20 2 680,68
18 34,563 50 691,26
19 33,517 50 670,34




20 34,165 50 683,30
21 35,194 50 703,88
22 34,241 50 684,82
23 20 0,58 34,555 50 691,10 | 691,52
24 34,723 50 694,46
25 34,167 50 683,34
26 32,784 50 655,68
27 33,576 50 671,52
28 10 1 33,582 50 671,64 | 665,32
29 33,523 50 670,46
30 32,865 50 657,30
31 35,202 50 704,04
32 34,568 50 691,36
33 30 1 34,515 50 690,30 | 696,52
34 34,523 50 690,46
35 35,322 50 706,44
36 35,11 50 702,20
37 34,57 50 691,40
38 30 3 34,26 50 685,20 | 687,64
39 34,25 50 685,00
40 33,72 50 674,40
41 33,114 50 662,28
20 3,41 669,16
42 34,408 50 688,16




43 33,518 50 670,36
44 32,425 50 648,50
45 33,835 50 676,70
46 31,626 50 632,52
47 32,404 50 648,08
48 10 3 31,515 50 630,30 643,04
49 32,837 50 656,74
50 32,378 50 647,56
51 34,586 50 691,72
52 33,406 50 668,12
53 20 2 34,508 50 690,16 680,48
54 33,482 50 669,64
55 34,143 50 682,86

Phu luc 1.2: Két qua xir ly thuc nghiém xac dinh khoi hrong riéng phan hoa py
Phu luc 1.2.1: Két qua phén tich phwong sai ham py ciia phan hoa
ANOVA for py - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:w 2922,4130 1 2922,4130 80878,59 ,0000

B:d 491,8071 1 491,8071 13610,990 ,0001

AB 44,8900 1 44,8900 1242,34 ,0008

AA 258,5663 1 258,5663 7155,89 ,0001

BB ,8012 1 ,8012 22,17 ,0423

Lack-of-f 1,6439 3 , 5480 15,17 ,0625

Pure error ,0723 2 ,0361

Total (corr.) 3735,48676 10
R-squared = 0,999541 R-squared (adj. for d.f.) = 0,999081



Phu luc 1.2.2: Uédc lwgng twong tac cia cac hé sé6 hoi qui ddi véi ham py cia phan
hoa
Estimated effects for pv - 3 factor study

average = 680,693 +/- 0,109747
A:w = 38,2257 +/- 0,134412
B:d = -15,6813 +/- 0,134412
AB = 6,7 +/- 0,190088
AA = -13,5333 +/- 0,159983
BB = -0,753333 +/- 0,159983

Standard error estimated from pure error with 2 d.f. (t = 4,30265)

Phu luc 1.2.3: Két qua cac hé so6 hai qui cia ham py cia phan hoa
Regression coeffs. for py - 3 factor study

constant = 655,384
A:w = 2,33123
B:d = -11,9173
AB = 0,223333
AA = -0,0300741
BB = -0,376667



PHU LUC 2: KET QUA THI NGHIEM XAC PINH THONG SO

NHIET VAT LY PHAN HOA
Phu luc 2.1: Thi nghiém xac dinh thdng sé nhiét vat Iy phan hoa

Thi nhiém 1: D6 am 10%, nhigt 9 t = 33 °C
t1 |2 {3 {4 ts A a.10’ C
Thoi gian
°C °C °C °C °C W/(m.K) m2/s JI(kg.K)
t=0p0° | 33 33 33 33 33
3pl5° | 34,8 | 331 33 33 33
8p23° | 415 | 341 | 331 33 33 0,1516 1,7486 1324,06
15p13* | 52,6 | 36,6 | 354 | 33,1 33
24p30° 61 | 41,3 | 37,3 | 33,7 | 33,1
Thi nhiém 2: Do 4m 20%, nhiét d t =27 °C
t1 to {3 s ts A a.10’ C
Thoi gian
°C °C °C °C °C W/(m.K) m?/s JI(kg.K)
t=0p0° | 27 27 27 27 27
3pl5” | 32,9 | 27,1 27 27 27
8p00° | 38,7 | 28,7 | 27,1 27 27 0,1399 1,5912 1306,06

16p23° | 43,5 | 30,8 | 28,1 | 27,1 27

23p55° 58 | 333|308 | 29 | 271




Thi nhiém 3: Po Am 30%, nhiét do t =33 °C
Thoi gian otl ty ts ta ts A a.10’ C
C | ° | °C | °C | °C | W(mK) m?2/s J(kg.K)
t=0p0> | 33 | 33 | 33 | 33 | 33
3pl5° | 368 | 331 | 33 | 33 | 33
10p20° | 42,8 | 36,4 | 33,1 | 33 | 33 0,1689 1,8261 1347,98
18p25° | 55,8 | 39,3 | 356 | 33,1 | 33
28p6° | 60,5 | 42,6 | 38,9 | 344 | 331
Thi nhiém 4: Po Am 20%, nhiét dp t =27 °C
Thosi gian ty to t3 ta ts A a.10’ C
°C | °C | °C | °C | °C | WI/(m.K) m2/s J(kg.K)
t=0p0> | 27 | 27 | 27 | 27 | 27
2p50° | 316 | 27,1 | 27 | 27 | 27
6p40’ | 347 | 283 | 27,1 | 27 | 27 0,1394 1,5861 1305,05
16p10° | 415 | 31,1 | 28,2 | 27,1 | 27
24p00° | 55,7 | 331 | 30 | 291 | 27,1
Thi nhiém 5: Po am 30%, nhiét d6 t =21 °C
Thés gian ty to t3 ta ts A a.10’ C
°C | °C | °C | °C | °C | WI/(m.K) m2/s J(kg.K)
t=0p0> | 21 | 21 | 21 | 21 | 21
2p20° | 231|211 | 21 | 21 | 21
8p20° | 286 | 22,8 [ 211 | 21 | 21 0,1253 1,4106 1294,14
15p23> | 37,8 | 24,1 | 223 | 21,1 | 21
26p15° | 52,5 | 28,1 | 23,8 | 228 | 21,1




Thi nhiém 6: Po 4m 10%, nhiét dp t =21 °C
Thoi gian ty t ts ta ts A a.107 C
°C | °C | °C | °C | °C | W/(mK) m2/s JI(kg.K)
t=0p0’ | 21 | 21 | 21 | 21 | 21
3p20° [ 239 | 21,1 21 | 21 | 21
9p20° | 29,7 | 228 | 211 | 21 | 21 0,1125 1,3403 | 1281,84
17p23° | 405 | 241 | 226 | 21,1 | 21
27p30° | 56 | 27,8 | 254 | 22,7 | 21,1
Thi nhiém 7: Po Am 20%, nhiét do t =27 °C
Thér gian ty t ts ts ts A a.10’ C
°C | °C | °C | °C | °C | W/(m.K) m2/s J(kg.K)
t=0p0° | 27 | 27 | 27 | 27 | 27
3p05° | 30,2 | 271 | 27 | 27 | 27
7p20° | 35,8 | 283 | 271 | 27 | 27 0,1398 1,5967 | 1300,23
15p2° | 43,7 | 30,1 | 28,2 | 271 | 27
25p10° | 56,4 | 33 | 31 | 296 | 271

Phu luc 2.2: Két qua xir Iy thwc nghiém xac dinh thong sé nhiét vat Iy phan hoa

Phu luc 2.2.1: Két qua phan tich phwong sai ham A ciia phan hoa

ANOVA for A - 3 factor study

Effect Sum of Squares DF
A:t ,0017098 1
B:w ,0002265 1
AB ,0000051 1
Lack-of-fit , 0000000 1

Mean Sq.
,0017098
,0002265
,0000051
, 0000000

F-Ratio

24426,04

3235,75
72,32
,38

P-value
, 0000
,0003
,0135
,6051




Pure error , 0000001 2 , 0000001
Total (corr.) ,00194155 6
R-squared = 0,999914 R-squared (adj. for d.f.) = 0,999828

Phu luc 2.2.2: Uéc lwgng twong tac cac hé sé hoi qui ddi véi ham A ciia phan hoa
Estimated effects for A - 3 factor study

average = 0,139629 +/- 1lE-4

At = 0,04135 +/- 2,64575E-4
B:w = 0,01505 +/- 2,64575E-4
AB = 2,25E-3  +/- 2,64575E-4

Standard error estimated from pure error with 2 d.f. (t = 4,30265)

Phu luc 2.2.3: Két qua cac hé so6 hoi qui ciia ham A cia phan hoa

Regression coeffs. for A - 3 factor study

constant = 0,0416661
At = 3,07083E-3
B:w = 2,4625E-4
AB = 1,875E-5

Phu luc 2.2.4: Két qua phan tich phwong sai ham a ciia phan hoa
ANOVA for a - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At ,1696616 1 ,1696616 6037,06 ,0002
B:w ,0054612 1 ,0054612 194,33 ,0051
AB ,0000130 1 ,0000130 ,46 ,5736
Lack-of-fit ,0001692 1 ,0001692 6,02 ,1336
Pure error ,0000562 2 ,0000281

Total (corr.) ,17536114 6

R-squared = 0,998715 R-squared (adj. for d.f.) = 0,99743



Phu luc 2.2.5: Két qua phan tich phwong sai ham a sau khi loai bé cac hé so hoi
quy khong da d¢ tin cay
ANOVA for a - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t ,1696616 1 ,1696616 6037,06 ,0002
B:w ,0054612 1 ,0054612 194,33 ,0051
Lack-of-fit ,0001821 2 ,0000911 3,24 ,2358
Pure error ,0000562 2 ,0000281

Total (corr.) ,17536114 6

R-squared = 0,998641 R-squared (adj. for d.f.) = 0,997961

Phu luc 2.2.6: Uéc hrgng twong tac ciia cac hé sé hdi qui ddi véi ham a caa phan

hoa
Estimated effects for a - 3 factor study
average = 1,58566 +/- 2,00369E-3
At = 90,4119 +/- 5,30126E-3
B:w = 90,0739 +/- 5,30126E-3

Standard error estimated from pure error with 2 d.f. (t = 4,30265)
Phu luc 2.2.7: Két qua cac hé sé hdi qui ciaa ham a ciaa phan hoa

Regression coeffs. for a - 3 factor study

constant = 0,584982
A:t = 0,034325
B:w = 3,695E-3

Phu luc 2.2.8: Két qua phén tich phwong sai ham C ciia phan hoa

ANOVA for c¢ - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 2306,8809 1 2306, 8809 237,65 ,0042
B:w 327,9721 1 327,9721 33,79 ,0283
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AB 33,7561 1 33,7561 3,48 ,2032
Lack-of-fit 115,9725 1 115,9725 11,95 ,0745
Pure error 19,4138 2 9,7069

Total (corr.) 2803,99540 6

R-squared = 0,951717 R-squared (adj. for d.f.) = 0,903433

Phu luc 2.2.9: Két qua phan tich phwong sai ham C sau khi loai bé cac hé sé hoi
quy khong da do tin cay
ANOVA for c¢ - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 2306, 8809 1 2306, 8809 237,65 ,0042
B:w 327,9721 1 327,9721 33,79 ,0283
Lack-of-fit 149,7286 2 74,8643 7,71 ,1148
Pure error 19,4138 2 9,7069

Total (corr.) 2803,99540 6

R-squared = 0,939678 R-squared (adj. for d.f.) = 0,909517

Phu luc 2.2.10: Uéc hrgng twong tic cia cac hé so6 hdi qui ddi véi ham C cia phan

hoa

Estimated effects for c - 3 factor study
At = 48,03 +/- 3,11559
B:w = 18,11 +/- 3,11559

Standard error estimated from pure error with 2 d.f. (t = 4,30265)

Phu luc 2.2.11: Két qua céac hé sé hdi qui cia ham C ciaa phan hoa

Regression coeffs. for c - 3 factor study

constant = 1182,3
A:t = 4,0025
B:w = 90,9055
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Phu luc 2.3: Ban vé thiét ké thiét bj thi nghiém xac dinh thong s6 nhiét vat Iy phan
hoa
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PHU LUC 3: KET QUA THI NGHIEM XAC PINH HE SO TRUYEN AM
hm, KHUECH TAN AM am CUA PHAN HOA

Phu luc 3.1: Két qua xac dinh hé sé truyén am hm, khuéch tan am am ciia phan

hoa

Phu luc 3.1.1: Két qua thi nghiém do toc dd giam am theo thai gian

TT | Van téc, S
_ Théng so qua trinh say
TN | nhiét do
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
. v=im/is | (5
t=40°C [
) 0310278 | 0242 | 0208 | 0,178 | 0,152 | 0,129 | 0,11 | 0,094
0
T
v=043 | 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
! S
2 m/s
_ ®
t=40°C %) 03| 028 | 0245 | 0213 | 0,184 | 0,158 | 0,137 | 0,111 | 0,102
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
5 v=14mis | (6
t=35°C |
%) 03| 0287 | 0255 | 0228 | 0,203 | 0,181 | 0,163 | 0,143 | 0,130
0
T
9 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
S
v=1m/s
4 ®
t=40°C
%) | 0,3 | 0,277 | 0,243 | 0,208 | 0,179 | 0,151 | 0,129 | 0,11 | 0,094
via
v=1,4mls T
5 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400

t=45°C

(s)
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®
o) 03| 0275|0235 | 02 | 0168 | 0,142 | 0,12 | 0,201 | 0,085
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
6 v=imis | ©
t=33°C |
%) 0,3 | 0,288 | 0,258 | 0,232 | 0,205 | 0,184 | 0,164 | 0,147 | 0,133
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
, v=imis | ©
t=40°C |
) 03 | 0,278 | 0,241 | 0,208 | 0,179 | 0,152 | 0,129 | 0,11 | 0,094
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
6 v=im/is | (5
t=47°C [
) 0310273 | 0231 | 0194 | 0161 | 0,135 | 0,113 | 0,094 | 0,079
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
5 v=06m/s | ©
t=35°C [
) 031|028 | 0257 | 023 | 0205 | 0183 | 0,164 | 0,147 | 0,133
0
T
v=15656 | 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
10 m/s
_ ®
t=40°C ) 03| 028 | 0243 | 021 | 0181 | 0,155 | 0,133 | 0,113 | 0,097
0
T
0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
v=06m/s | ©
11
t=45°C [
03]0276 | 0236 | 0201 | 0,171 | 0,145 | 0,122 | 0,103 | 0,087

(%)
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Phu luc 3.1.2: Két qua hé sé truyén am hm, khuéch tan am am theo nhiét d va van
tdc TNS

Van | Nhiét
T , . am.
toc do G S.104 R? Bi H hm. 107
TN 109
(m/s) | (°C)

1 1 40 1,0638 | 1,1030 | 0,9972 | 0,4207 | 0,5762 | 8,3021 | 6,9865

2 0,43 40 1,0649 | 1,0510 | 0,9949 | 0,4297 | 0,5803 | 7,7997 | 6,7045

3 1,4 35 1,0712 | 0,9865 | 0,9959 | 0,5092 | 0,6150 | 6,5190 | 6,6391

4 1 40 1,0641 | 1,1032 | 0,9972 | 0,4227 | 0,577/1 | 8,2797 | 7,0002

5 1,4 45 1,0594 | 1,1902 | 0,9981 | 0,3838 | 0,5594 | 9,5070 | 7,2978

6 1 33 1,0774 | 0,9615 | 0,9949 | 0,5430 | 0,6293 | 6,0680 | 6,5904

7 1 40 1,0632 | 1,1018 | 0,9974 | 0,4155 | 0,5739 | 8,3627 | 6,9496

8 1 47 1,0556 | 1,2579 | 0,9982 | 0,3533 | 0,5453 |10,1100| 7,7090

9 0,6 35 1,0728 | 0,9599 | 0,9956 | 0,4992 | 0,6108 | 6,4316 | 6,4227

10 1,56 40 1,0641 | 1,0740 | 0,9972 | 0,4226 | 0,5771 | 8,0598 | 6,8128

11 0,6 45 1,0600 | 1,1688 | 0,9979 | 0,3885 | 0,5617 | 9,2601 | 7,1967




16

Phu luc 3.1.3: Két qua thi nghiém do toc dd giam am theo thai gian

Van
TT | toc, Y TN
TN | nhigt Théng so qua trinh say
do
v=0,43 (;) 0 1800 3600 5400 7200 9000 10800 | 12600 | 14400
m/s
1 (=
35°C (;}2) 0,3 | 0,289 | 0,259 0,232 0,208 0,186 0,167 0,15 0,136
v=0,43 (;) 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
9 m/s
t=40 N
°C (%) 03| 028 | 0,245 | 0,213 | 0,184 | 0,158 | 0,137 | 0,111 | 0,102
v=0,43 (;) 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
3 m/s
t=45 |
°C %) 0,3 | 0,277 | 0,2388 | 0,2044 | 0,174 | 0,148 | 0,125 | 0,106 | 0,09
v=1 (z) 0 1800 3600 5400 7200 9000 10800 | 12600 | 14400
4 m/s
t=35 o
°C (%) 0,3 /0,288 | 0,258 | 0,232 | 0,205 | 0,184 | 0,164 | 0,147 | 0,133
v=1 T 0 1800 3600 5400 7200 9000 10800 | 12600 | 14400
5 m/s )
tfé’o ® | 030278 | 0,242 | 0,208 | 0,178 | 0,152 | 0,129 | 0,11 | 0,094
(%)
v=1 t 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
6 m/s )
tfé’5 o | 030274 | 0234 | 0,198 | 0,164 | 0,14 | 0,117 | 0,099 | 0,083
(%)
v="6 T 0 | 1800 | 3600 | 5400 | 7200 | 9000 | 10800 | 12600 | 14400
m/s )
T t=35 .
°C 0,3 /0,288 | 0257 | 023 | 0,205 | 0,183 | 0,164 | 0,147 | 0,133

(%)
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v=0,6 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
8 m/s )

t=40

°C (;:)) 0,3 | 0,281 | 0,244 | 0,211 0,18 0,156 | 0,134 | 0,115 | 0,098

v =0,6 t 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
9 m/s )

t=45

°C (SZ) 0,3 | 0,276 | 0,236 | 0,201 | 0,471 | 0,145 | 0,122 | 0,103 | 0,087

v=14 t 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
10 m/s )

t=35

°C (;/‘;) 0,3 | 0,287 | 0,255 | 0,228 | 0,203 | 0,181 | 0,163 | 0,143 0,13

v=14 t 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
11 m/s (s)

t=40

°C (;2) 0,3 | 0,28 | 0,241 0,21 0,181 | 0,154 | 0,132 | 0,112 | 0,096

v=14 t 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
12 m/s )

t=45

°C (5};) 0,3 | 0,275 | 0,235 0,2 0,168 | 0,142 0,12 0,101 | 0,085

v=1,56 t 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
13 m/s )

t=35 ®

°C %) 0,3 | 0,288 | 0,256 | 0,229 | 0,204 | 0,184 | 0,163 | 0,146 | 0,132

v=156 (z) 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
14 m/s

t=40

°C (;;) 0,3 | 0,28 | 0,243 0,21 0,181 | 0,155 | 0,133 | 0,113 | 0,097

v=156 | ° 0 1800 | 3600 5400 7200 9000 | 10800 | 12600 | 14400
15 m/s ©)

t=45

°C o 0,3 | 0,276 | 0,236 | 0,201 | 0,171 | 0,144 | 0,122 | 0,103 | 0,087

(%)
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Phu luc 3.1.4: Két qua hé sé truyén am hm, khuéch tan am am theo nhiét d va van

4
A

toc
Van | Nhiét
TT , .
N toc do G S.10% R?2 Bi M am.10° | hm.107
(m/s) | (°C)
1 35 |1,0739|0,9328 | 0,9952 | 0,5099 | 0,6154 | 6,1580 | 6,2808

2 | 043 40 | 1,0649 | 1,0510 | 0,9949 | 0,4297 | 0,5803 | 7,7997 | 6,7045

3 45 |1,0626 | 1,1405 | 0,9977 | 0,4099 | 0,5713 | 8,7335 | 7,1603

4 35 |1,0728 | 0,9599 | 0,9956 | 0,4992 | 0,6108 | 6,4316 | 6,4224

5 0,6 40 |1,0635 |1,0632|0,9971 | 0,4174 | 0,5748 | 8,0447 | 6,7172

6 45 |1,0600 | 1,1688 | 0,9979 | 0,3885 | 0,5617 | 9,2601 | 7,1967

7 35 |1,0724 | 1,0005 | 0,9953 | 0,4958 | 0,6093 | 6,7363 | 6,6809

8 1 40 |1,0638 | 1,1030 | 0,9972 | 0,4207 | 0,5762 | 8,3021 | 6,9865

9 45 | 1,0574 |1,21288| 0,998 | 0,3679 | 0,5521 | 9,9473 | 7,3192

10 35 |1,0712 | 0,9865 | 0,9959 | 0,5092 | 0,6150 | 6,5190 | 6,6390

11 1,4 40 |1,0642 | 1,0820 | 0,9974 | 0,4238 | 0,5776 | 8,1084 | 6,8739

12 45 11,0594 | 1,1902 | 0,9981 | 0,3838 | 0,5594 | 9,5070 | 7,2978

13 35 |1,0729 | 0,9673 | 0,9955 | 0,5005 | 0,6113 | 6,4698 | 6,4776
1,565

14 5 40 |1,0641 | 1,0740 | 0,9972 | 0,4226 | 0,5771 | 8,0598 | 6,8128

15 45 | 1,0596 | 1,1700 | 0,9980 | 0,3851 | 0,5600 | 9,3210 | 7,1800
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Phu luc 3.2: Két qua xir ly thwc nghiém xéc dinh hé sé truyén am hm, khuéch tan
am am ciia phan hoa
Phu luc 3.2.1: Két qua phan tich phwong sai ham hm cia phan hoa

ANOVA for hm - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 1,1363077 1 1,1363077 1658,98 ,0006
B:v ,0277371 1 ,0277371 40,50 ,0238
AB ,0033351 1 ,0033351 4,87 ,1581
AA ,0270255 1 ,0270255 39,46 ,0244
BB ,0901455 1 ,0901455 131,61 ,0075
Lack-of-fit ,0146506 3 ,0048835 7,13 ,1255
Pure error ,0013699 2 ,0006849

Total (corr.) 1, 34345077 10
R-squared = 0,988075 R-squared (adj. for d.f.) = 0,97615

Phu luc 3.2.2: Két qua phén tich phwong sai ham hm sau khi loai bd cac hé sé hoi
quy khong da do tin cay
ANOVA for hm - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 1,1363077 1 1,1363077 1658,98 ,0006
B:v ,0277371 1 ,0277371 40,50 ,0238
AA ,0270255 1 ,0270255 39,46 ,0244
BB ,0901455 1 ,0901455 131,61 ,0075
Lack-of-fit ,0179857 4 , 0044964 6,56 ,1365
Pure error ,0013699 2 ,0006849

Total (corr.) 1,34345077 10

R-squared = 0,985593 R-squared (adj. for d.f.) = 0,975988
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Phu luc 3.2.3: Uédc lrgng twong tic ciia cac hé sé hdi qui ddi véi ham h ciia phan
hoa

Estimated effects for hm - 3 factor study
average = 6,97877 +/- 0,0151101

A:t =  0,75376 +/- 0,018506
B:v = 9,117765 +/- 0,018506
AA =  ©9,138358 +/- ©,0220265
BB = -0,252692 +/- ©,0220265

Standard error estimated from pure error with 2 d.f. (t = 4,30265)

Phu luc 3.2.4: Két qua cac hé sé hdi qui ciia ham hm ciia phan hoa

Regression coeffs. for hm - 3 factor study

constant = 7,45433
At =  -0,145997
B:v = 1,72653
AA = 2,76717E-3
BB =  -0,789661

Phu luc 3.2.5: Két qua phén tich phwong sai ham am ciia phan hoa
ANOVA for am - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 16,625544 1 16,625544 8993,38 ,0001
B:v ,061625 1 ,061625 33,34 ,0287
AB ,006344 1 ,006344 3,43 ,2051
AA ,099753 1 ,099753 53,96 ,0180
BB ,255080 1 ,255080 137,98 ,0072
Lack-of-fit ,014165 3 ,004722 2,55 ,2938
Pure error ,003697 2 ,001849

Total (corr.) 16,9970914 10

R-squared = 0,998949 R-squared (adj. for d.f.) = 0,997898



21

Phu luc P3.2.6: Két qua phén tich phwong sai ham am sau khi loai bé cac hé sé hoi
quy khong da do tin cay
ANOVA for am - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 16,625544 1 16,625544 8993, 38 ,0001
B:v ,061625 1 ,061625 33,34 ,0287
AA ,099753 1 ,099753 53,96 ,0180
BB ,255080 1 ,255080 137,98 ,0072
Lack-of-fit ,020509 4 ,005127 2,77 ,2822
Pure error ,003697 2 ,001849

Total (corr.) 16,9970914 10

R-squared = 0,998576 R-squared (adj. for d.f.) = 0,997626

Phu luc 3.2.7: Uéc lwong twong tac ciia cac hé so hoi qui ddi véi ham am ciaa phan

hoa
Estimated effects for am - 3 factor study
average =  8,31487 +/- 0,0248237
A:t = 2,88319 +/- 0,0304027
B:v = 0,175534 +/- 0,0304027
AA = -0,265817 +/- 0,0361864
BB = -0,425067 +/- 0,0361864

Standard error estimated from pure error with 2 d.f. (t = 4,30265)

Phu luc 3.2.8: Két qua cac hé sé hoi qui cia ham am ciia phan hoa

constant = -13,2718
A:t = 0,713625
B:v = 2,87608
AA = -5,31633E-3

BB = -1,32833
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PHU LUC 4: THIET KE MAY SAY BOM NHIET
Phu luc 4.1: Tinh toan nhiét chu trinh va chen thiét bi bom nhiét
* Co s6 tinh toan
Theo tinh toan can bang nhiét 4am trong qua trinh siy bom nhiét ta co:
Ning suat gia nhiét cua dan ngung: Qks = 1,403 kKW.
Ning suat thu nhiét caa dan lanh: Qo = 1,39 KW.
4.1.1. Xac dinh chu trinh va théng sb 1am viéc
Chon chu trinh: chon hé théng bom nhiét 1am viéc theo chu trinh qué lanh, qué
nhiét véi cac thong sb 1am viéc caa chu trinh nhu sau:
a. Nhiét do ngung tu
tk=ts + Atk =40 + 12 =52 °C
Trong do6: ts — Nhiét d6 méi chat lanh sy 40 °C
Atk — Hiéu nhiét do ngung tu, chon Aty =12 K.
b. Nhiét d¢ bay hoi
Nhiét do sdi cua méi chat lanh c6 thé lay nhu sau:
to =ty — At
to=th—Ato=5-5=0°C
Trong do:
ti — nhiét do tac nhan sy sau dan bay hoi, ty = 5 °C.
Ato — hiéu nhiét do gitta nhiét bay hoi caa méi chat lanh, chon Ato=5 K.
c. Nhiét d§ qua nhiét:
Chon nhiét &6 mai chat lanh ¢ dau hit may nén, tgn = 15 °C.
d. Nhiét do qua lanh
Chon nhiét 6 mdi chét lanh ¢ dau vao tiét luu, tq = 49 °C.
4.1.2. Tinh toan chu trinh bom nhiét
Tra bang hoi bdo hoa ctia méi chat lanh R22 ta duoc:
Voi: to=0°% => po=4,98 ( bar)
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t =52 ° =>px=20,33 (' bar)

Ty s6 nén : ﬂz&:%:4108
p, 498

Véim = 4,08 <12 nén ta chon chu trinh may nén 1 cap.

1) R
QN
MN
0
A
) (
( ) (
( PRV B
BH —
L QL
Hinh 4.1. So' d6 nguyén Iy bom nhiét
lgp A
::’ tx
P 4 /3 ;
)
Pe / 5 7\\1

Hinh 4.2. P6 thi logP-i

Y
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Bang cac thong sé tai cac diém nat ciaa chu trinh

Piém | Apsuat | Nhiétdp | Enthapy Entropi Thé tich riéng

bar oC kJ/kg kJ/(kg.K) m3/kg

1 4,98 15 416 1,802 47,18. 103

2 20,33 94,6 454 1,802

3 20,34 52 263

4 20,34 49 260

5 4,98 0 260

6 4,98 0 405

4.1.3. Tinh toan lwa cheon thiét bj chinh bom nhiét.

a. May nén

Ning suat lanh riéng:

Go = he — hs = 405 — 260 = 145 kJ/kg

Nang suat nhiét thai riéng :

gk = ha — h3 = 454 — 260 = 194 kJ/kg

Cong nen riéng

| = ho — hy = 454 — 415 = 39 ki/kg

Luu lugong mdi chat qua may nén :

m= Q L 3: = 0,0096 kg/s

%

Thé tich hoi thyc té hat vao xylanh:
Vit = m.vi = 0,0096.0,04718 = 0,00045 m3/s
Véi ty s6 nén = 4,08, ta duoc A = 0,68

Thé tich hat ly thuyét cua may nén:
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v, = Yo 000095 _ o o067me /s
A 0,68

Chon may nén vai thé tich hat Iy thuyét Ia:
Vit=0,00067 m*/s
Cong suit nén doan nhiét:
Ns = m.l=0.0096.39 = 0,351 kW
Cong suat nén chi thi:

N =N 06020 ek
84

I Yi 0,

Trong d6: 7, hiéu suat chi thi

n=A,+bt,
AW.:T—O: 273+0 _0.84
T, 273+52

Déi véi R22; chon b = 0,0025

N, =A,+bi =084 +0,0025.0= 0,84
Cong nén hiéu dung:

Ne =Ni/ n, =0,418/ 0,90 = 0,464 kW
Cong suat dién tiéu thu:

N, 0,464

[

o= = =0,65(kw)
n.n, 0908

Trong do: Ny - hiéu suat dong co dién, chon 7, =0,8
1.4 : hiéu suat truyén dong, chon 7, = 0,9

Cong suat dong co lap dat:
Nee = (1,1 — 2,0) Net = 1,3.0,889 = 1,17 kW
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Chon cdng suat dong co ctia may nén: Ngc = 2HP = 1,5 kW. Tang 22% S0 V6i
cOng suit yéu cau so véi tinh toan Iy thuyét dé bu vao hiéu suat caa bom nhiét va ciing
nhu thich hop véi lua chon may nén c6 san & thi truong.

Pé thuan tién trong viéc ché tao hé théng bom nhiét, ta chon may nén kin kiéu
Roto lan hang Panasonic 2KS324D5CA04.

Ning suat thiét bi ngung tu (nhiét thai ra ¢ dan ngung) :

Qx =m.qk = 0,0096 . 1941,39 + 0,464 = 1,86 (kW)
b. Dan ngung may siy bom nhiét Qs:
Ning suat giai nhiét cua dan ngung theo tinh toan:
ks = 1,403 kW

Ning suat giai nhiét cua dan ngung tinh theo hé s6 lap dat:
Qusld = 1,22.Qks = 1,712 kW

Chon dan ngung giai nhiét bang khong khi d6i luu cudng birc

- Hé s6 truyén nhiét: k = 20 W/(m?K)

- Hiéu nhiét d6 trung binh logarit:
Atmax =52 -5=47°C
Atmin=52-40=12°C

At —At, 47-12

— max min
AL, = At Y
|n —max |n -
A 12

=23,6

Trong d6: nhiét do khong khi vao: t'2=5°C
nhiét do khong khira: t.’=t;= 40°C
Dién tich bé mat trao doi nhiét cua dan ngung:
Qus = k.F. Aty
Vay dién tich bé mit trao d6i nhiét Ia:

3
_ Q. _171210° oo
kAt, 20.23,6
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c. Dan ngung tu phu Qxp
Phuong trinh can bang nhiét
Qxk = Qxs + Qxp
Ning suat giai nhiét ciia dan ngung phu Qkp = Qk - Qks = 1,86 - 1,403 = 0,46 kW
Ning suat giai nhiét cua dan ngung phu tinh theo hé s lap dit:
Qkpid = 1,22.Qxp = 0,56 KW
Chon dan ngung giai nhiét bang khong khi d6i luu cudng birc
- Hé s6 truyén nhiét: k = 20 W/m?K.
- Hiéu nhiét @6 trung binh logarit:
Atmax =52 —-30=22°C
Atmin=52-40=12°C

At — Aty  22-12
Aby = At 22
|n — “max. |n —
At 12

min

=16,55

Trong do6: nhiét do khong khi vao: t'2=30°C
nhiét do khong khira: t,"= 40°C
Xac dinh di¢n tich bé mat trao d6i nhiét cia TBNT:
Qxt = k.F.Atw
Vaiy dién tich bé mit trao doi nhiét:

3
F_Qr _05610°
k.At, 20.16,55

d. Tinh chon dan bay hei
Ning suat dan lanh theo tinh toén : Qo = 1,39 kW.
Ning suat dan lanh theo tinh hé s lap dat : Qold = 1,22.Q0 =1,69kW.
Chon dan bay hoi 1am lanh khong khi déi luu cudng birc
- Chon hé sb truyén nhiét: k = 20 W/m?K.
- Hiéu nhiét @6 trung binh logarit:
Atmax =30-0=30°C
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Atmin:5—0:50C

At — At  30-5

Ab, = At 30
|n — "max. |n _

At 5

Trong do: nhiét @6 khong khi vao: t', = 30°C
nhiét do khong khira:  t;"=ty= 5°C
Xac dinh di¢n tich bé mat trao d6i nhiét cua TBBH:
Qo = k.F.Ati
Vay dién tich trao doi nhiét:

=13,96

3
_Q _16910° o o
k.At, 20.13,96

e. Tinh chon thiét bi phu
C4c thiét bi phu nhu binh chira cao 4p, duong ng, tiét luu, phin loc, mat gas,...

dugc chon dong b theo ning suat lanh va cdng suat dong co ciia may nén.
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PHU LUC 5: KET QUA XU LY THi NGHIEM THAM DO ANH HUONG
CUA CO CAU CAO PAO TRON

Phu luc 5.1: Két qua thi nghiém thim do (O nhiét 6 t = 40°C, v = 1,3 m/s)
Row tg

1
2
3

O 00 N o U1 b

10
11
12

10
10
10
20
20
20
30
30
30
40
40
40

Ar
9,88
0,93
9,94
9,98
9,99
1,00
1,05
1,07
1,05
1,10
1,08
1,06

%M
73,75
73,85
73,60
75,10
75,05
75,00
76,10
76,45
76,20
76,55
76,35
76,25

Phu luc 5.2: Két qua phén tich phwong sai thi nghiém thim do

Analysis of Variance for TNTDM.Ar - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.level

MAIN EFFECTS
A:TNTDM.tg
RESIDUAL

TOTAL (CORRECTED)

,0485583
,0033333
,0518917

3

,0161861 38,847

8 4,16667E-004

11

@ missing values have been excluded.

All F-ratios are based on the residual mean square error.

,0000
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Multiple range analysis for TNTDM.Ar by TNTDM.tg

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
10 3 ,9166667 X

20 3 , 9900000 X

30 3 1,0566667 X

40 3 1,0800000 X

contrast difference
10 - 20 -0,07333
10 - 30 -9,14000
10 - 40 -0,16333
20 - 30 -0,06667
20 - 40 -0,09000
30 - 40 -0,02333

Analysis of Variance for TNTDM.M - Type III Sums of Squares

+/-

limits
0,03844
0,03844
0,03844
0,03844
0,03844
0,03844

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.level

MAIN EFFECTS

A:TNTDM.tg 13,743958 3
RESIDUAL ,1483333 8
TOTAL (CORRECTED) 13,892292 11

@ missing values have been excluded.

4,5813194
,0185417

247,082

All F-ratios are based on the residual mean square error.

,0000



Method:
Level
10

20

30

40
contrast
10 - 20
10 - 30
10 - 40
20 - 30
20 - 40
30 - 40

37

Multiple range analysis for TNTDM.M by TNTDM.tg
95 Percent LSD

Count

3

3
3
3

LS Mean
73,733333
75,050000
76,250000
76,383333

Homogeneous Groups

X

X
X
X

difference

-1,31667
-2,51667
-2,65000
-1, 20000
-1,33333
-0,13333

limits
0,25645
0,25645
09,25645
09,25645
0,25645
0,25645



38

PHU LUC 6: KET QUA XU LY THI NGHIEM XAC PINH CHE PQ
LAM VIEC CUA TBS THEO PHUONG AN BAC 1

Phu luc 6.1: Bang ma tran thi nghiém va két qua thi nghiém é dang ma héa

run x1 X2 x3 Y1 Y2 Y3
1 -1. 1. 1. 1,34 75,56 96,1
2 1. -1. 1. 0,93 51,69 96,9
3 -1. -1. 1. 1,32 75,28 96,2
4 0 Q. 9. 0,99 62,36 96,0
5 1. 1. -1. 0,83 66,01 94,8
6 Q. 0. 9. 1,03 63,20 96,1
7 1. 1. 1. 0,79 55,62 96,9
8 Q. 0. 9. 0,99 64,04 95,9
9 0. 0. 9. 1,00 64,61 96,1
10 1. -1. -1. 0,87 55,06 94,7
11 -1. 1. -1. 1,10 76,69 94,7
12 -1. -1. -1. 1,16 75,65 94,5
13 0. 0 0 1,03 65,45 95,8

Phu luc 6.2: Két qua phan tich phwong sai ham Y1 khong c6 sé hang chéo & dang

ma hoa

ANOVA for Y1 - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 ,2812500 1 ,2812500 669, 64 ,0000
B:x2 ,0060500 1 ,0060500 14,40 ,0192
C:x3 ,0220500 1 ,0220500 52,50 ,0019
Lack-of-fit ,0282623 5 ,0056525 13,46 ,0130
Pure error ,0016800 4 ,0004200
Total (corr.) ,33929231 12

R-squared = 0,911751 R-squared (adj. for d.f.) = 0,882334
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Phu luc 6.3: Két qua phan tich phwong sai ham Y1 ¢6 s6 hang chéo & dang ma hoa
ANOVA for Y1 - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 ,2812500 1 ,2812500 669, 64 ,0000
B:x2 ,0060500 1 ,0060500 14,40 ,0192
C:x3 ,0220500 1 ,0220500 52,50 ,0019
AB ,0024500 1 ,0024500 5,83 ,0731
AC ,0180500 1 ,0180500 42,98 ,0028
BC ,0000500 1 ,0000500 »12 , 7509
Lack-of-fit ,0077123 2 ,0038562 9,18 ,0320
Pure error ,0016800 4 ,0004200

Total (corr.) ,»33929231 12

R-squared = 0,972318 R-squared (adj. for d.f.) = 0,944636

Phu luc 6.4: Két qua phén tich phwong sai ham Y2 khong c6 sb6 hang chéo & dang

ma hda

ANOVA for Y2 - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 699, 38000 1 699,38000 483,78 , 0000
B:x2 32,80500 1 32,80500 22,69 ,0089
C:x3 29,10845 1 29,10845 20,13 ,0109
Lack-of-fit 73,66844 5 14,73369 10,19 ,0215
Pure error 5,78268 4 1,44567
Total (corr.) 840,744569 12
R-squared = 0,905499 R-squared (adj. for d.f.) = 0,873999

Phu luc 6.5: Két qua phén tich phwong sai ham Y3 c6 sé hang chéo & dang ma
hoa
ANOVA for Y2 - 3 factor study



Effect

A:x1

B:x2

C:x3

AB

AC

BC
Lack-of-fit

Pure error

Total (corr.)

Sum of

6

Squares
99,38000
32,80500
29,10845
22,98420
18,78845

7,56605
24,32974

5,78268

840,744569
R-squared = 0,964184

40

12

Mean Sq.

699, 38000

32,80500
29,10845
22,98420
18,78845

7,56605
12,16487

1,44567

F-Ratio
483,78
22,69
20,13
15,90
13,00
5,23
8,41

R-squared (adj. for d.f.)

P-value
, 0000
,0089
,0109
,0163
,0227
,0841
,0369

= 0,928367

Phu luc 6.6: Két qua phan tich phwong sai ham Ys khong c6 s6 hang chéo & dang

ma hoa

Effect

A:x1

B:x2

C:x3
Lack-of-fit

Pure error

Total (corr.)

Sum of

6

ANOVA for Y3 - 3 factor study

Squares
,3403125
,0078125
,9378125
,6837548
, 0580000

8,02769231

R-squared = 0,9076

DF

12

Mean Sq.
, 3403125
,0078125

6,9378125

,1367510
,0145000

F-Ratio
23,47
»54
478,47
9,43

P-value
,0084
,5110
, 0000
,0247

R-squared (adj. for d.f.) = 0,876801

Phu luc 6.7: Ma tran thi nghiém va két qua thi nghiém & dang thuc

run t
1 45.
2 45.
3 35.

\"
1,4
1,4
1,4

tg
10.
30.
10.

Ar

0,83
9,79
1,10

%C
66,01
55,62
76,69

%M
94,8
96,9
94,7



O 0 N oo Uu1 b

10
11
12
13

35.
35.
40.
40.
40.
40.
45.
45.
40.
35.

0,6 30.
1,4 30.
1,0 20.
1,0 20.
1,0 20.
1,0 20.
0,6 10.
0,6 30.
1,0 20.
0,6 10.
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1,32
1,34
0,99
1,03
0,99
1,00
0,87
0,93
1,03
1,16

75,28
75,56
62,36
63,20
64,04
64,61
55,06
51,69
65,45
75,65

96,2
96,1
9,0
96,1
95,9
96,1
94,7
96,9
95,8
94,5

Phu luc 6.8: Két qua phan tich phwong sai ham Y3 cd s6 hang chéo ¢ dang ma

hoa

Effect

A:x1
B:x2
C:x3
AB
AC
BC

Lack-of-fit

Pure error

Total (corr.)

ANOVA for Y3 - 3 factor study

Sum of Squares
,3403125
,0078125

6,9378125
,0003125
,1953125
,0153125
,4728173
, 0580000

8,02769231

R-squared = 0,933877

DF Mean Sq.
1 ,3403125
1 ,0078125
1 6,9378125
1 ,0003125
1 ,1953125
1 ,0153125
2 ,2364087
4 ,0145000

12

F-

4

Ratio P-value
23,47 ,0084
,54 ,5110
78,47 , 0000
,02 ,8919
13,47 ,0214
1,06 ,3622
16,30 ,0119

R-squared (adj. for d.f.) = 0,867753

Phu luc 6.9: Két qua phan tich phwong sai ham Ar khéng c6 s6 hang chéo & dang

thuc

Effect

ANOVA for Ar - 3 factor study

Sum of Squares

Mean Sq.

F-Ratio P-value



At

B:v

C:tg
Lack-of-fit

Pure error

Total (corr.

R-squared =

Phu luc 6.10:

Effect

At

B:v

C:tg

AB

AC

BC
Lack-of-fit

Pure error

Total (corr.

R-squared =

,2812500
,0060500
,0220500
,0282623
,0016800

) ,33929231

9,911751

42

A U B R R

12

,2812500
,0060500
,0220500
,0056525
,0004200

66

9,64

14,40

5
1

2,50
3,46

,0000
,0192
,0019
,0130

R-squared (adj. for d.f.) = 0,882334

Két qua phén tich phwong sai ham Ar c6 sé6 hang chéo & dang thuc
ANOVA for Ar - 3 factor study

Sum of Squares

,2812500

, 0060500

,0220500

,0024500

,0180500

, 0000500

,0077123

,0016800

) ,33929231
0,972318

DF

AN R R R R R R

12

Mean Sq. F
,2812500
, 0060500
,0220500
,0024500
,0180500
, 0000500
,0038562
,0004200

-Ratio
669, 64
14,40
52,50
5,83
42,98
,12
9,18

P-value

,0000
,0192
,0019
,0731
,0028
,7509
,0320

R-squared (adj. for d.f.) = 0,944636

Phu luc 6.11: Két qua phén tich phwong sai ham C khong c6 s6 hang chéo
ANOVA for %C - 3 factor study

Effect Sum of Squares DF
A:t 699, 38000 1
B:v 32,80500 1
C:tg 29,10845 1
Lack-of-fit 73,66844 5

Mean Sq.
699, 38000
32,80500
29,10845
14,73369

F-Ratio
483,78
22,69
20,13
10,19

P-value

,0000
,0089
,0109
,0215



Pure error 5,78268
Total (corr.)840,744569
R-squared = 0,905499

4
12

43

1,44567

R-squared (adj. for d.f.)

9,873999

Phu luc 6.12: Két qua phan tich phwong sai ham ¢ c6 s6 hang chéo

ANOVA for %C - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t 699, 38000 1 699,38000 483,78 ,0000
B:v 32,80500 1 32,80500 22,69 ,0089
C:tg 29,10845 1 29,10845 20,13 ,0109
AB 22,98420 1 22,98420 15,90 ,0163
AC 18,78845 1 18,78845 13,00 ,0227
BC 7,56605 1 7,56605 5,23 ,0841
Lack-of-fit 24,32974 2 12,16487 8,41 ,0369
Pure error 5,78268 4 1,44567

Total (corr.)840,744569 12

R-squared = 0,964184 R-squared (adj. for d.f.) = 0,928367

Phu luc 6.13: Két qua phén tich phwong sai ham M khong c6 sé6 hang chéo

ANOVA for %M - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At , 4050000 1 , 4050000 23,82 ,0082
B:v , 0050000 1 , 0050000 ,29 ,6218
C:tg 6, 8450000 1 6, 8450000 402,65 ,0000
Lack-of-fit ,6493077 5 ,1298615 7,64 ,0357
Pure error ,0680000 4 ,0170000

Total (corr.)7,97230769 12

R-squared = 0,910025 R-squared (adj. for d.f.) 0,880033
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Phu luc 6.14: Két qua phan tich phwong sai M c6 s6 hang chéo & dang thuc
ANOVA for %M - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t ,4050000 1 ,4050000 23,82 ,0082
B:v ,0050000 1 ,0050000 »29 ,6218
C:tg 6, 8450000 1 6,8450000 402,65 ,0000
AB , 0000000 1 , 0000000 ,00 1,0000
AC , 1800000 1 , 1800000 10,59 ,0313
BC ,0200000 1 ,0200000 1,18 ,3391
Lack-of-fit ,4493077 2 ,»2246538 13,21 ,0173
Pure error ,0680000 4 ,0170000

Total (corr.)7,97230769 12
R-squared = 0,935112 R-squared (adj. for d.f.) = 0,870224
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PHU LUC 7: KET QUA XU LY THI NGIEM THEO PHUONG AN BAC 2

Phu luc 7.1: Ma tran thi nghiém va két qua thi nghiém & dang mé hoéa

run

Phu luc 7.2: Ma tran thi nghiém va két qua thi

run
1
2
3

x1
1,681793
0,000000
-1,000000
0,000000
0,000000
-1,000000
1,000000
-1,681793
1,000000
0,000000
0,000000
0,000000
0,000000
1,000000
0,000000
0,000000
-1,000000
1,000000
-1,000000

t
48 ,408964
40, 000000
35,000000

X2
0,000000
0,000000
1,000000
0,000000
0,000000
1,000000

-1,000000
0,000000
1,000000
0,000000
1,681793
0,000000
0,000000
1,000000
0,000000

-1,681793

-1,000000

-1,000000

-1,000000

\"/
1, 000000
1, 000000
1,400000

X3
0,000000
-1,681793
1,000000
0,000000
0,000000
-1,000000
1,000000
0,000000
-1,000000
0,000000
0,000000
0,000000
0,000000
1,000000
1,681793
0,000000
-1,000000
-1,000000
1,000000

tg
20,000000
3,182072
30, 000000

Y1
0,76
0,94
1,34
9,99
1,03
1,10
0,93
1,40
0,83
9,99
0,98
1,00
1,03
09,79
1,09
1,25
1,16
0,87
1,32

Y2
48,88
69,38
75,56
62,36
63,20
76,69
51,69
80,34
66,01
64,04
73,60
64,61
65,45
55,62
56,18
61,52
75,65
55,06
75,28

nghiém & dang thuc

Ar
0,76
0,94
1,34

C
48,88
69,38
75,56

Y3
96,2
94,1
9%, 1
96,0
96,1
94,7
96,9
95,3
94,8
95,9
9,5
96,1
95,8
96,9
97,5
95,4
94,5
94,7
96,2



O 00 N oo v b

10
11
12
13
14
15
16
17
18
19

40, 000000
40, 000000
35,000000
45, 000000
31,591036
45, 000000
40, 000000
40, 000000
40, 000000
40, 000000
45,000000
40, 000000
40, 000000
35,000000
45, 000000
35,000000

1, 000000
1, 000000
1,400000
0,600000
1, 000000
1,400000
1, 000000
1,672717
1, 000000
1, 000000
1,400000
1, 000000
0,327283
0,600000
0,600000
0,600000
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20,000000
20,000000
10, 000000
30,000000
20,000000
10, 000000
20,000000
20,000000
20, 000000
20,000000
30,000000
36,817928
20,000000
10, 000000
10, 000000
30,000000

9,99
1,03
1,10
9,93
1,40
0,83
9,99
0,98
1,00
1,03
9,79
1,09
1,25
1,16
0,87
1,32

62,36
63,20
76,69
51,69
80,34
66,01
64,04
73,60
64,61
65,45
55,62
56,18
61,52
75,65
55,06
75,28

Phu luc 7.3: Két qua phan tich phwong sai ham Y1 é dang ma héa lan 1

ANOVA for Y1 - 3 factor study

Effect Sum of Squares
A:x1 ,4860245
B:x2 ,0332719
C:x3 ,0330929
AB ,0024500
AC ,0180500
BC ,0000500
AA ,0048195
BB ,0132576
cc ,0002397

DF

R P R R R R R R R

Mean Sq.
,4860245
,0332719
,0330929
,0024500
,0180500
, 0000500
,0048195
,0132576
,0002397

F-Ratio
1157,20
79,22
78,79
5,83
42,98
,12
11,48
31,57
»57

9,0
96,1
94,7
96,9
95,3
94,8
95,9
96,5
9,1
95,8
96,9
97,5
95,4
94,5
94,7
96,2

P-value
, 0000
,0009
, 0009
,0731
,0028
,7509
,0276
,0049
,4996
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Lack-of-fit ,0166305 5 ,0033261 7,92 ,0335
Pure error ,0016800 4 ,0004200

Total (corr.) ,60891579 18

R-squared = 0,969929 R-squared (adj. for d.f.) = 0,939859

Phu luc 7.4: Két qua phan tich phwong sai ham Y: é dang ma héa lan 2
ANOVA for Y1 - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:xl , 4860245 1 , 4860245 1157,20 ,0000
B:x2 ,0332719 1 ,0332719 79,22 ,0009
C:x3 ,0330929 1 ,0330929 78,79 ,0009
AC ,0180500 1 ,0180500 42,98 ,0028
AA ,0052537 1 ,0052537 12,51 ,0241
BB ,0140903 1 ,0140903 33,55 ,0044
Lack-of-fit ,0193702 8 ,0024213 5,76 ,0541
Pure error ,0016800 4 ,0004200

Total (corr.) ,60891579 18

R-squared = 0,96543 R-squared (adj. for d.f.) = 0,948145

Phu luc 7.5: Uéc lwong twong tac cia cac hé so hdi quy ddi véi ham muc tiéu Y1
Estimated effects for Y1 - 3 factor study

average = 1,00531 +/- 7,56282E-3
A:x1 = -0,377297 +/- 0,0110912
B:x2 = -0,0987173 +/- 0,0110912
C:x3 = 0,0984515 +/- 0,0110912
AC = -0,095 +/- 0,0144914
AA = 0,0388115 +/- 0,0109736
BB = 0,0635602 +/- 0,0109736

Standard error estimated from pure error with 4 d.f. (t = 2,77743)
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Phu luc 7.6: Két qua xir Iy s6 liéu tinh toan hé sé hdi quy ham Y1 é dang ma hda

Regression coeffs. for Y1 - 3 factor study

constant = 1,00531

A:x1 = -0,188649
B:x2 = -0,0493587
C:x3 = 0,0492258
AC = -0,0475

AA = 9,0194057
BB = 0,0317801

Y1 = 1,00531 — 0,188649.x1 — 0,0493587.x2 + 0,0492258.x3 — 0,0475.x1.x3 +
0,0194057.x12 + 0,0317801.x,?

Phu luc 7.7: Két qua phan tich phwong sai ham Y & dang thuc lan 1

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At ,4860245 1 ,4860245 1157,20 , 0000
B:v ,0332719 1 ,0332719 79,22 ,0009
C:tg ,0330929 1 ,0330929 78,79 ,0009
AB ,0024500 1 ,0024500 5,83 ,0731
AC ,0180500 1 ,0180500 42,98 ,0028
BC ,0000500 1 ,0000500 »12 ,7509
AA ,0048195 1 ,0048195 11,48 ,0276
BB ,0132576 1 ,0132576 31,57 ,0049
cC ,0002397 1 ,0002397 ,57 ,4996
Lack-of-fit ,0166305 5 ,0033261 7,92 ,0335
Pure error ,0016800 4 ,0004200

Total (corr.) ,60891579 18

R-squared = 0,969929 R-squared (adj. for d.f.) = 0,939859
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Phu luc 7.8: Két qua phan tich phwong sai ham Y: ¢ dang thuc 1an 2
ANOVA for Ar - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:t ,4860245 1 ,4860245 1157,20 ,0000
B:v ,0332719 1 ,0332719 79,22 ,0009
C:tg ,0330929 1 ,0330929 78,79 ,0009
AC ,0180500 1 ,0180500 42,98 ,0028
AA ,0052537 1 ,0052537 12,51 ,0241
BB ,0140903 1 ,0140903 33,55 ,0044
Lack-of-fit ,0193702 8 ,0024213 5,76 ,0541
Pure error ,0016800 4 ,0004200

Total (corr.) ,60891579 18

R-squared = 0,96543 R-squared (adj. for d.f.) = 0,948145

Phu luc 7.9: Uéc lwgng twong tac ciia cac hé s6 hdi quy ddi véi ham muc tiéu Ar
Estimated effects for Ar - 3 factor study

average = 1,00531 +/- 7,56282E-3
A:t = -0,377297 +/- 0,0110912
B:v = -0,0987173 +/- 0,0110912
C:tg =  0,0984515 +/- 0,0110912
AC = -0,095 +/- 0,0144914
AA = 0,0388115 +/- 0,0109736
BB = 0,0635602 +/- 0,0109736

Standard error estimated from pure error with 4 d.f. (t = 2,77743)

Phu luc 7.10: Két qua xir ly sb liéu tinh toan hé sé hdi quy ham Ar ¢ dang thuc
Regression coeffs. for Ar - 3 factor study

constant = 3,22004
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At = -0,0808281
B:v = -0,520648
C:tg = 0,0429226
AC = -9,5E-4

AA = 7,76229E-4
BB =  0,198626

Ar = 3,22004 — 0,0808281.t — 0,520648. v + 0,0429226.tg — 9,5,10%t.tg +
7,76229.10.t? + 0,198626.v?

Phu luc 7.11: Két qua phén tich phwong sai ham Y2 é dang ma hoéa lan 1
ANOVA for Y2 - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 1194,2458 1 1194,2458 826,08 ,0000
B:x2 97,6376 1 97,6376 67,54 ,0012
C:x3 102,7489 1 102,7489 71,07 ,0011
AB 22,9842 1 22,9842 15,90 ,0163
AC 18,7885 1 18,7885 13,00 ,0227
BC 7,5660 1 7,5660 5,23 ,0841
AA 3,9476 1 3,9476 2,73 ,1738
BB 34,1090 1 34,1090 23,59 ,0083
cC ,1629 1 ,1629 ,11 ,7574
Lack-of-fit 32,7471 5 6,5494 4,53 ,0842
Pure error 5,7827 4 1,4457

Total (corr.) 1519,96652 18

R-squared = 0,974651 R-squared (adj. for d.f.) = 0,949302

Phu luc 7.12: Két qua phan tich phwong sai ham Y, & dang ma héa lan 2
ANOVA for Y2 - 3 factor study



Effect

A:x1

B:x2

C:x3

AB

AC

BB
Lack-of-fit

Pure error

Total (corr.)

R-squared =

Sum of Squares
1194,2458
97,6376
102,7489
22,9842
18,7885
33,0240
44,7550
5,7827
1519,96652
0,966751

o1

)
e

A O P R R R R PR

18

Mean Sq.
1194,2458
97,6376
102,7489
22,9842
18,7885
33,0240
5,5944
1,4457

F-Ratio
826,08
67,54
71,07
15,90
13,00
22,84
3,87

P-value
, 0000
,0012
,0011
,0163
,0227
,0088
,1035

R-squared (adj. for d.f.) = 0,950126

Phu luc 7.13: Uéc lwong twong tac ciia cac hé s6 hoi quy ddi véi ham muc tiéu Y2

average

A:x1
B:x2
C:x3
AB
AC
BB

Standard error estimated

Estimated effects for Y2 - 3 factor study

64,2253 +/- ©,358813
-18,7026 +/- 0,650713
5,34765 +/- ©,650713
-5,48584 +/- 0,650713
3,39  +/- 0,850197
-3,065 +/- 0,850197
3,05176 +/- ©,638513

from pure error with 4 d.f. (t =

2,77743)

Phu luc 7.14: Két qua xir ly so liéu tinh toan hé sé hoi quy ham Y2 é dang ma hda

constant

A:x1

B:x2

Regression coeffs. for Y2 - 3 factor study

64,2253
-9,35129
2,67383



C:x3 =
AB =
AC =
BB =

52

-2,74292
1,695

-1,5325
1,52588

Y2=64,2253 — 9,35129.x1 + 2,67383.X2 - 2,74292. X3 + 1,695.X1.X2 — 1,5325 X1. X3
+1,52588.x2

Phu luc 7.15: Két qua phén tich phwong sai ham C é dang thuc lan 1

ANOVA for %C - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At 1194,2458 1 1194,2458 826,08 , 0000
B:v 97,6376 1 97,6376 67,54 ,0012
C:tg 102,7489 1 102,7489 71,07 ,0011
AB 22,9842 1 22,9842 15,90 ,0163
AC 18,7885 1 18,7885 13,00 ,0227
BC 7,5660 1 7,5660 5,23 ,0841
AA 3,9476 1 3,9476 2,73 ,1738
BB 34,1090 1 34,1090 23,59 ,0083
cC ,1629 1 ,1629 ,11 ,7574
Lack-of-fit 32,7471 5 6,5494 4,53 ,0842
Pure error 5,7827 4 1,4457

Total (corr.) 1519,96652 18

R-squared = 0,974651 R-squared (adj. for d.f.) = 0,949302

Phu luc 7.16: Két qua phén tich phwong sai ham C & dang thuc lan 2

Effect
A:t
B:v

C:tg

ANOVA for %C - 3 factor study

Sum of Squares DF Mean Sq. F-Ratio P-value
1194,2458 1 1194,2458 826,08 , 0000
97,6376 1 97,6376 67,54 ,0012
102,7489 1 102,7489 71,07 ,0011
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AB 22,9842 1 22,9842 15,90 ,0163
AC 18,7885 1 18,7885 13,00 ,0227
BB 33,0240 1 33,0240 22,84 ,0088
Lack-of-fit 44,7550 8 5,5944 3,87 ,»1035
Pure error 5,7827 4 1,4457

Total (corr.) 1519,96652 18

R-squared = 0,966751 R-squared (adj. for d.f.) = 0,950126

Phu luc 7.17: Uéc lwong twong tac cia cac hé sé hdi quy ddi véi ham muc tiéu C
Estimated effects for %C - 3 factor study

average = 64,2253 +/- 0,358813
A:t = -18,7026 +/- 0,650713
B:v = 5,34765 +/- 0,650713
C:tg = -5,48584 +/- 0,650713
AB = 3,39 +/- 0,850197
AC = -3,065 +/- ©,850197
BB = 3,05176 +/- 0,638513

Standard error estimated from pure error with 4 d.f. (t = 2,77743)

Phu luc 7.18: Két qua xir ly s6 liéu tinh toan hé sé hai quy ham C ¢ dang thuc

Regression coeffs. for %C - 3 factor study

constant = 156,754
At = -2,10476
B:v =  -46,2889
C:tg = 0,951708
AB = 09,8475
AC = -0,03065
BB = 9,53674

%C = 156,754 — 2,10476.t — 46,2889.v +0,951708.tg +0,8475.t.v — 0,03065.t.tg +
9,53674.v2
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Phu luc 7.19: Két qua phén tich phwong sai ham Y3 ¢ dang ma hoéa lan 1

ANOVA for Y3 - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 ,803994 1 ,803994 47,29 ,0023
B:x2 ,307713 1 , 307713 18,10 ,0131
C:x3 12,600591 1 12,600591 741,21 , 0000
AB ,000000 1 , 000000 ,00 1,0000
AC ,180000 1 ,180000 10,59 ,0313
BC ,020000 1 ,020000 1,18 ,3391
AA ,227761 1 ,227761 13,40 ,0216
BB ,046653 1 ,046653 2,74 ,1729
cC ,169687 1 ,169687 9,98 ,0342
Lack-of-fit ,498513 5 ,099703 5,86 ,0556
Pure error ,068000 4 ,017000
Total (corr.) 14,8368421 18
R-squared = 0,961817 R-squared (adj. for d.f.) = 0,923634
Phu luc 7.20: Két qua phan tich phwong sai ham Y3 é dang ma hoa lan 2

ANOVA for Y3 - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
A:x1 ,803994 1 ,803994 47,29 ,0023
B:x2 ,307713 1 ,307713 18,10 ,0131
C:x3 12,600591 1 12,600591 741,21 , 0000
AC ,180000 1 ,180000 10,59 ,0313
AA ,202865 1 ,202865 11,93 ,0259
cC ,147746 1 ,147746 8,69 ,0421
Lack-of-fit ,565166 8 ,070646 4,16 ,0925
Pure error , 068000 4 ,017000
Total (corr.) 14,8368421 18
R-squared = 0,957325 R-squared (adj. for d.f.) = 0,935987



55

Phu luc 7.21: Uéc lwgng twong tac ciia cac hé s6 hoi quy ddi véi ham muc tiéu Y3
Estimated effects for Y3 - 3 factor study

average = 95,9343 +/- 0,0481153
A:x1 = 0,485267 +/- 0,0705633
B:x2 = 0,300211 +/- 0,0705633
C:x3 = 1,9211 +/- 0,0705633
AC = 0,3 +/- 0,0921954
AA = -0,241173 +/- 0,0698152
CC = -0,205818 +/- 0,0698152

Standard error estimated from pure error with 4 d.f. (t = 2,77743)

Phu luc 7.22: Két qua xir ly s6 liéu tinh toan hé sé hoi quy ham Y3 é dang ma hoa

Regression coeffs. for Y3 - 3 factor study

constant = 95,9343
A:x1 = 0,242634
B:x2 = 0,150106
C:x3 =  0,96055
AC = 0,15

AA = -0,120587
CC = -0,102909

Ys = 95,9343 + 0,242634.x1 + 0,150106.x> + 0,96055.x3 + 0,15.x1.X3 —
0,120587.x1% — 0,102909.x52

Phu luc 7.23: Két qua phén tich phwong sai ham M & dang thuc lan 1

ANOVA for %M - 3 factor study
Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At ,803994 1 ,803994 47,29 ,0023
B:v ,307713 1 ,307713 18,10 ,0131
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C:tg 12,600591 1 12,600591 741,21 , 0000
AB , 000000 1 , 000000 ,00 1,0000
AC ,180000 1 ,180000 10,59 ,0313
BC ,020000 1 ,020000 1,18 ,3391
AA ,227761 1 ,227761 13,40 ,0216
BB ,046653 1 , 046653 2,74 ,1729
CC , 169687 1 , 169687 9,98 ,0342
Lack-of-fit ,498513 5 ,099703 5,86 ,0556
Pure error ,068000 4 ,017000

Total (corr.) 14,8368421 18

R-squared = 0,961817 R-squared (adj. for d.f.) = 0,923634

Phu luc 7.24: Két qua phén tich phwong sai ham M ¢ dang thyc lan 2
ANOVA for %M - 3 factor study

Effect Sum of Squares DF Mean Sq. F-Ratio P-value
At ,803994 1 ,803994 47,29 ,0023
B:v ,307713 1 ,307713 18,10 ,0131
C:tg 12,600591 1 12,600591 741,21 , 0000
AC ,180000 1 ,180000 10,59 ,0313
AA ,202865 1 ,202865 11,93 ,0259
cC ,147746 1 ,147746 8,69 ,0421
Lack-of-fit ,565166 8 ,070646 4,16 ,0925
Pure error ,068000 4 ,017000

Total (corr.) 14,8368421 18
R-squared = 0,957325 R-squared (adj. for d.f.) = 0,935987

Phu luc 7.25: Uéc lwgng twong tac cia cac hé so hoi quy ddi vei ham muc tiéu M
Estimated effects for %M - 3 factor study
average = 95,9343 +/- 0,0481153
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At =  0,485267 +/- 0,0705633
B:v =  0,300211 +/- 0,0705633
C:tg = 1,9211 +/- 0,0705633
AC = 0,3 +/- 0,0921954
AA = -0,241173 +/- 0,0698152
cc = -0,205818 +/- 0,0698152

Standard error estimated from pure error with 4 d.f. (t = 2,77743)

Phu luc 7.26: Két qua xir ly s6 liéu tinh toan hé sé hdi quy ham M ¢ dang thuc

Regression coeffs. for %M - 3 factor study

constant = 85,9677
A:factor_ A = 0,374404
B:factor_ B = 0,375264
C:factor C = 0,0172186
AC = 3E-3

AA = -4,82347E-3
CC = -1,02909E-3

%M = 85,9677 + 0,374404.t + 0,375264.v + 0,0172186.tg + 3,103ttg —
4,82347.103.t> - 1,02909.1073.tg?
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Phu luc 8: KET QUA PHAN TICH ANH HUONG CUA CAC HE SO
HOI QUY TGI MO HINH THONG KE THUC NGHIEM
Phu luc 8.1: D6 thi anh hwéng chi phi dién ning riéng (Ar):
Do thi Ar-t-v Do thiAr-t-tg Do thiAr-v-tg

x001) X001}

172 164

152 149
132
12
02

72

Anh huong t— v dén Ar Anh huong t —tg dén Ar  Anh huong v — tg dén Ar
Phu luc 8.2: Pé thi anh hwéng phan trim ham lweng vitamin C (%C):

Do thi %C-t-tg Do thi %C-v-tg
Do thi %C-t-v

Anhhuongt—v dén %C  Anh huong t —tg ¢én %C  Anh huong v — tg dén %C
Phu luc 8.3: Pd thi anh hwéng ti 18 thu hoi san pham %M:

. Do thi %M -t- t
Dothi%M-t-v £ Dothi%M-V-_tg

9"; 98
M o56 97
952 M 96
94.8 95 = .
644 04 - 7. '---"""'--':.3040
94 PN R A

0 0.39_60_91_2-1-5-1.{.3 ’ ®
§ .

Anhhuéngt—v dén %M Anh huong t —tg dén %M Anh huoéng v — tg dén %M
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PHU LUC 9: KET QUA GIAI CAC BAI TOAN TOI UU
Phu luc 9.1 Két qua giai bai toan 1

Objective Cell (Min)

cell | Name Original Value Final Value

$D$13 | AT 3,22004 0,672156242
Variable Cells

Cell Name Original Value Final Value Integer
$D$10 | ! 0 48,41 Contin
$D$11 |V 0 1,309556121 | Contin
$D$12 | W 0 36,82 Contin

Constraints

Cell | Name Cell Value Formula Status Slack
$D$10 t 48,41 $D$10 Binding 0
$D$10 | ! 48,41 $D$10 Not Binding 16,82
$D$11 v 1,309556121 $D$11 Not Binding | 0,360443879
$D$11 v 1,309556121 $D$11 Not Binding | 0,979556121
D12 | W 36,82 $D$12 Binding 0
$D$12 | 36,82 $D$12 | NotBinding | 33,64




60

Phu luc 9.2. Két qua giai bai toan 2:

Objective Cell (Max)

Cell Name Original Value Final Value
$D$14 | %C 44,73695363 84,81022775
Variable Cells

Cell Name Original Value Final Value Integer

$D$10 t 48,41 31,59 Contin

$D$11 % 1,309556121 0,33 Contin

$D$12 tg 36,82 3,18 Contin

Constraints

Cell Name Cell Value Formula Status Slack
Not

$D$10 t 31,59 $D$10 o 16,82
Binding

$D$10 t 31,59 $D$10 Binding 0
Not

$D$11 Y 0,33 $D$11 o 1,34
Binding

$D$11 Y 0,33 $D$11 Binding 0
Not

$D$12 tg 3,18 $D$12 o 33,64
Binding

$D$12 tg 3,18 $D$12 Binding 0




Phu luc 9.3. Két qua giai bai toan 3:
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Objective Cell (Max)

Cell | Name Original Value Final VValue
$D$21 | %M 85,9677 98,00155989
Variable Cells

Cell | Name Original Value Final Value Integer

$D$18 t 0 48,41 Contin

$D$19 \Y; 0 1,67 Contin

$D$20 | tg 0 36,82 Contin

Constraints

Cell | Name Cell Value Formula Status Slack

$D$18 t 48,41 $D$18 Binding 0
Not

$D$18 t 48,41 $D$18 o 16,82
Binding

$D$19 \Y; 1,67 $D$19 Binding 0
Not

$D$19| v 1,67 $D$19 o 1,34
Binding

$D$20 | tg 36,82 $D$20 Binding 0
Not

$D$20 | tg 36,82 $D$20 o 33,64
Binding
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Phu luc 9.4. Két qua giai bai toan 4:

Objective Cell (Value Of)

Cell | Name | Original Value Final Value

$D$13 | Ar 3,22004 0,930030549
Variable Cells

Cell | Name | Original Value Final Value Integer
$D$10 t 0 40,71308716 | Contin
$D$11 v 0 1,419346081 | Contin
$D$12 | tg 0 12,47263693 | Contin

Constraints

Cell | Name Cell Value Formula Status Slack
$D$14 | %C 69,8547832 $D$14>=69 | Not Binding | 0,854783203
$D$15 | %M 95,32637151 $D$15>=95 | Not Binding | 0,326371511
$D$13 | Ar 0,930030549 $D$13>=95 | Binding 0
$D$10 t 40,71308716 $D$10>=95 | Not Binding | 7,696912838
$D$10 t 40,71308716 $D$10>=95 | Not Binding | 9,123087162
$D$11 Y 1,419346081 $D$11>=95 | Not Binding | 0,250653919
$D$11 Y 1,419346081 $D$11>=95 | Not Binding | 1,089346081
$D$12 | tg 12,47263693 $D$12>=95 | Not Binding | 24,34736307
$D$12 | tg 12,47263693 $D$12>=95 | Not Binding | 9,292636929
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PHU LUC 10: BANG MOI QUAN HE

W(O,T)/W((),oo) = f(Blm,FOm)

Fom Bim 181 15 N3 N4 Onmtb 1- Omiv
2,1 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,522544 0,477455
2,2 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,505741 0,494258
2,3 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,489479 0,510520
2,4 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,473739 0,526260
2,5 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,458506 0,541493
2,6 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,443762 0,556237
2,7 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,429493 0,570506
2,9 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,402315 0,597684
3,0 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,389379 0,610620
31 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,376858 0,623141
3,2 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,364740 0,635259
3,3 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,353011 0,646988
3,4 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,341660 0,658339
3,5 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,330674 0,669325
3,6 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,320041 0,679958
3,7 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,309749 0,690250
3,8 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,299789 0,700210
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3,9 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,290149 0,709850
4,0 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,280819 0,719180
4,1 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,271789 0,728210
4,2 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,263050 0,736949
4,3 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,254591 0,745408
4,4 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,246404 0,753595
4,5 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,238481 0,761518
4,6 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,230813 0,769186
4,7 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,223391 0,776608
4,8 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,216207 0,783792
4,9 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,209255 0,790744
50 0,37 | 0,5717 | 3,2561 | 6,3421 | 9,4643 | 0,202526 0,797473
2,1 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,544503 0,455496
2,2 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,525676 0,474320
2,3 0,4 0,9932 | 3,2636 | 6,3461 | 9,467 0,507500 0,492499
2,5 0,4 0,9932 | 3,2636 | 6,3461 | 9,467 0,473011 0,526988
2,6 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,456656 0,543343
2,7 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,440866 0,559133
2,8 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,425623 0,574376
2,9 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,410906 0,589093
3,0 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,396698 0,603301
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3,1 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,382982 0,617017
3,1 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,374980 0,625019
3,3 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,356955 0,643044
3,4 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,344613 0,655386
3,5 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,332697 0,667302
3,6 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,321193 0,678806
3,7 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,310088 0,689911
3,8 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,299366 0,700633
3,9 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,289015 0,710984
4,0 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,279022 0,720977
4,1 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,269374 0,730625
4,2 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,260060 0,739939
4,3 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,251068 0,748931
4,3 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,246689 0,753310
4,3 0,4 0,9932 | 3,2636 | 6,3461 | 9,467 0,244959 0,755040
4,3 0,4 0,9932 | 3,2636 | 6,3461 | 9,467 0,244099 0,755900
4,4 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,242387 0,757612
4,5 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,232201 0,767798
4,6 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,225915 0,774084
5,0 0,4 0,5932 | 3,2636 | 6,3461 | 9,467 0,196252 0,803747
2,1 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,421158 0,578842
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2,2 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,404188 0,595812
2,3 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,387903 0,612097
2,4 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,372273 0,627727
2,5 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,357273 0,642727
2,6 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,342878 0,657122
2,7 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,329063 0,670937
3,0 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,290868 0,709132
3,1 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,279148 0,720852
3,2 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,267901 0,732101
3,3 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,257106 0,742894
3,4 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,246747 0,753253
3,5 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,236805 0,763195
3,6 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,227263 0,772737
3,7 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,218106 0,781894
3,8 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,209318 0,790682
3,9 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,200884 0,799116
4,0 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,192790 0,807210
4,1 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,185022 0,814978
4,2 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,177567 0,822433
4,3 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,170413 0,829587
4,4 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,163546 0,836454
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4,5 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,156957 0,843043
4,6 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,150632 0,849368
4,7 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,144563 0,855437
4,8 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,138738 0,861262
4,9 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,133148 0,866852
50 0,48 | 0,6413 | 3,2561 | 6,3421 | 9,4643 | 0,127783 0,872217
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PHU LUC 11: BANG KET QUA HAM LUQNG VITAMIN C
Két qua xac dinh ham lugng vitamin C dugc thuc hién bai Trung tam Ky thuat
Tiéu chuan do ludng chat lugng 3. Phuong phap thir: QTTN/KT3 038:2005.

Phan hoa twoi c6 ham lwgng vitamin C: 356 mg/kg (theo phiéu mau phan hoa V)

] Vantoc tac | Thoigian | Ham lwgng
STT Mau Nhiét do (°C) | nhansay | thuc hiéncao | vitamin C
(m/s) (phat) (mg/kg)
1 | Phanhoa A 45 1,4 10 235
2 | Phanhoa B 40 1 20 222
3 | PhanhoaC 40 1 20 228
4 | Phan hoa D 48,4 1 20 174
5 | Phan hoa E 40 1 20 233
6 | Phanhoa H 40 1 20 225
7 | Phanhoa l 45 0,6 30 184
8 | Phan hoal 40 1,67 20 262
9 | Phan hoa K 45 1,4 30 198
10 | Phan hoa M 35 0,6 30 268
11 | PhanhoaO 35 0,6 10 269
12 | Phan hoa P 45 0,6 10 196
13 | Phan hoa Q 31,6 1 20 286
14 | Phanhoa S 40 1 36,82 200
15 | Phin hoa U 40 0,33 20 219
16 | Phanhoa T 40 1 3,18 247
17 | Phan hoa W 40 1 20 230
18 | Phéan hoa 1 35 1,4 30 269
19 | Phan hoa 2 35 1,4 10 273
20 | Phan hoa V 356
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Phu luc 11.1. Két qua xac dinh ham lweng vitamin C trong phan hoa A

TENG CUC TIEU CHUA’NDO_'LUC)NG CHAT LUGNG
O TRUNG TAM KY THUAT TIEU CHUAN DO LUONG CHAT LUQNG 3
QUATEST 3° QUALITY ASSURANCE & TESTING CENTER 3

krsisositesz| PHIEU KET QUA THU NGHIEM 03/06/2015
TEST REPORT Trang 01/01

1. Tén mau : PHAN HOA A

2. M6 ta miu : MAu dung trong hii nhya, khong nhan higu.
3. 86 lugng méu : 01

4. Ngay nhan méu : 25/05/2015

5. Thoi gian thir nghiém :26/05/2015 — 03/06/2015

6. Noi giri mau : LE QUANG HUY
65 Huynh Thiic Khéng, Q. 1, Tp. Hb Chi Minh

7. Két qua thir nghiém
Tén chi tiéu Phuong phép thur Két qua thir nghiém
7.1. Ham lugng vitamin C (acid ascorbic), mg/kgl QTTN/KT3 038 : 2005 235
PHU TRACH PTN THUC PHA KT. GIAM POC

PHO GIAM POC

[

Nguyén Thanh Céng

l Ciéc ket qua thir nghiém ghi trong phicu ndy chi cé gia tri abi véi méu do khiich hing giri dén./ Test results are valid for the namely submitted sample(s) only
2. Khéng dugc trich sao mét phén phiéu két qua thir nghiém nay néu khéng cé sy ddng ¥ bing viin ban ciia Trung tam Ky thujt 3 N/A: khéng ap dung.
This Test Report shall not be reproduced, except m/ull witho ut the written approval of Quatest 3. Not applicable
3. Tén méu, tén khich hing durge ghi theo yéu ciu cita noi giri miu./ N f sample and customer are wrilten as customer’s request.
4. D) khéng dim bao do md rong ude lugng duge tinh véi k =2, dy 95 %. Khich hang 6 thé lién hé theo dja chi duGi dé biét thém thang tin
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.
Head Office: 49 Pasteur, Q1, Hd Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Dong Nai Tel: (84-61) 383 6212 Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

Lén sira dbi: 4 — BH9 (03/2012) MO03/1 - TTTNO9
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Phu luc 11.2. Két qua xac dinh ham lweng vitamin C trong phan hoa B

/ TONG CUC TIEU CHUAN-DO LUGNG CHAT LUGNG
G TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3
uunﬂg T 3 QUALITY ASSURANCE & TESTING CENTER 3

krasosiess PHIEU KET QUA THU NGHIEM R
TEST REPORT Trang 01/01

1. Tén mau : PHAN HOA B

2. Mb ta miu : Méu dung trong hii nhya, khong nhan hiéu.
3. 86 lugng miu : 01

4. Ngay nhan mau : 25/05/2015

5. Thoi gian thir nghiém :26/05/2015 — 03/06/2015

6. Noi giri mau : LE QUANG HUY f
65 Huynh Thiic Khéng, Q. 1, Tp. H Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir Két qua thir nghiém
7.1. Ham luong vitamin C (acid ascorbic), mg/kg) QTTN/KT3.038 : 2005 222
PHU TRACH PTN THUC PHAM— KT. GIAM POC
PHO GIAM POC

’

Nguyén Thanh Céng

6i véi miu do khdch hing giri dén./ Test results are valid for the namely submitted sample(s) onlv.
iy néu khong c6 sy dong y bing vin bin cia Trung tim Ky thudt 3 N/A: khéng dp dung
Not applicable

nity chi co gia tr]

ér a re written as customer’s request

6 thé lién hé theo dja chi dudi dé bict thém thong tin,
itact Quatest 3 at the below address for further information.

{4+ Chi Mir ; Tel: (84-8) 38294274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
1 Iioa | Industrial Zone, Dong Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn
BH9 (03/2012) MO03/1 - TTTNO9

4.D%
Estimatec
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Phu luc 11.3. Két qua xac dinh ham lweng vitamin C trong phan hoa C

o

TONG cuic TIEU CHUAN E;O’LUONG7CH/3(T Luo}:le
TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3

1 QUATEST 3 QUALITY ASSURANCE & TESTING CENTER 3
B :T3-1 sos1tpsia|  PHIE U Kﬁé} QiJAtTH_U_N GﬁﬁEM—— B 03/06/27(7)157
- . TEST REPORT Trang 01/01
1. Tén mau : PHAN HOA C
2. M6 ta mau : MAu dung trong hii nhya, khéng nhan hiéu.
3. S6 lugng mau : 01
4. Ngay nhan mau 1 25/05/2015
5. Thoi gian thi nghiém : 26/05/2015 — 03/06/2015
6. Noi giri miu : LE QUANG HUY
65 Huynh Thic Khéng, Q. 1, Tp. H Chi Minh
7. Két qua thir nghiém
Tén chi tiéu Phuong phap thir Két qua thir nghiém
7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2065 228

PHU TRACH PTN THUC P

h

Nguyén Thanh Céng

M

i ban cua Trung tam Ky thudt 3

are written as customer's reques.
Khich hang co thé lién hé theo dia chi dudi d€ biét thém théng tin
surement with k = 2. at 95 % confidence level Ple,

khach hang giri dén./ Tesr results are valid for the namely submitted sample(s) on

T. GIAM DQC
PHO GIAM POC

nly

Not applicable

ot Quatest 3 at the below address for further information

_QI, Ho Chi Minh City, VIET NAM _ Tel: (84-8) 3829 4274
1 3ién Hoa 1 Industrial Zone, Pong Nai Tel: (84-61) 383 6212

Testing oac

Lan stra d6 BH9 (03/2012)

Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Fax: (R4-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn

" MO3/1 - TTTNO9
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Phu luc 11.4. Két qua x4c dinh ham lwgng vitamin C trong phan hoa D

TANG CUC TIEU CHUKNDO_‘LUC)NG CHAT LUGNG
TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQJNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

PHIEU KET QUA THU NGHIEM R

KT3-15061TP5/5
TEST REPORT Trang 01/01

1. Tén mau : PHAN HOA D

2. M6 ta miu : MAu dung trong hii nhya, khong nhan hiéu.
3. S6 lugng miu : 01

4. Ngay nhan miu : 25/05/2015

5. Thoi gian thir nghiém 1 26/05/2015 — 03/06/2015

6. Noi giri mau : LE QUANG HUY

65 Huynh Thic Khing, Q. 1, Tp. H6 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir Két qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg] QTTN/KT3 038 : 2005 174

KT. GIAM BPOC

PHU TRACH PTN THUC P
GIAM POC

Thanh Son

Nguyén Thanh Céng

1. Céc két qua thir nghiém ghi trong phu.u nay chi c6 gid tri dbi véi méu do khéich hang giri den Test results are valid for the namely submitted sample(s) only.
2. Khéng dugc trich sao mjt ph An phmu két qua thir nghiém nay néu khong ¢ sy d(mg ¥ biing viin bin cia Trung tAm Ky thudt 3, N/A: khong dp dung.
This Test Report shall not be reproduced, except in (ull without the written approval of Quatest 3. Not applicable

3. Tén mdu, tén khach hang dugc ghi theo yéu céu cua noi gun mauw./ Name of | \ample and customer are written as customer’s request.
4. B khong dim bao do mé rong wée lugng duge tinh véi k 2, mirc tin ciy 95 %. Khich hang c6 thé lién hé theo dia chi dudi dé biét thém théng tin
Estimated expanded uncertainty of measurement with k = 2, at 95 % con/ld(’nu level. Please contact Quatest 3 at the below addvress for further information.

Head Office: 49 Pasteur, Q1, Hd Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoéa 1 Industrial Zone, B{illg Nai Tel: (84-61) 383 6212 Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn

Lén sira dbi: 4 BH9 (03/2012) M03/1 - TTTN09
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Phu luc 11.5. Két qua xac dinh ham lweng vitamin C trong phan hoa E

-
' 3 TONG CUC TIEU CHUAN DO)LU‘O'NG CHAT Lu‘or’uG
7 @ ' RUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3
L QUA 13 QUALITY ASSURANCE & TESTING CENTER 3
| km1s06rtesis PHIEU KET QUA THU NGHIEM | 03/06/2015
| TEST REPORT Trang 01/01
1. Tén miu : PHAN HOA E
2. M6 ta miu : MAu dung trong hii nhya, khong nhan hiéu.
} 3. S6 lugng mau : 01
‘ 4. Ngay nhan miu : 25/05/2015
|
5. Thoi gian thir nghiém - 26/05/2015 — 03/06/2015
| 6. Noi giri m&u . LE QUANG HUY

65 Huynh Thiic Khing, Q. 1, Tp. Hb Chi Minh

7. Két qua thir nghiém

\ Tén chi tiéu Phuong phap thir Két qua thir nghiém
7.1. Ham luong vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 233
|
|
PHU TRACH PTN THUC PHA KT. GIAM POC
PHO GIAM POC

/

Nguyén Thanh Céng

N/A: khin

birét thém thong ti

¢ 3 al the bet

Head Off Chi Minh City, VIET NAM  Tel: (84-8)
Testing | industrial Zone. Donp Nai Tel: (84-61) 383 6212

Fax: (R4-8) 3829 3012 Website: www.quatest3.com.vn

Fax: (84-61) 383 6298 E-mail: qt-dichvutn(@quatestd.com.vn

Lin sira BHO (03/2012) MO03/1 - TTTNO9
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Phu luc 11.6. Két qua xac dinh ham lweng vitamin C trong phan hoa H

' : TGNG CUC TIEU CHUAN-DO LUGNG CHAT LUGNG
r G TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3
Q“A{E‘;T 3 ‘ QUALITY ASSURANCE & TESTING CENTER 3

KT3-15061TP5/9 PHIEU KET QUA THU NGH'EM 03/06/2015
TEST REVP”OBT - Trang 01/01

1. Tén mau : PHAN HOA H
2. M6 ta mau : MAu dyng trong hii nhyra, khéng nhan hiéu.
3. S6 lugng mau : 01
4. Ngay nhan mau :25/05/2015
5. Thoi gian thir nghiém :26/05/2015 — 03/06/2015
6. Noi giri mau : LE QUANG HUY
l 65 Huynh Thuic Khang, Q. 1, Tp. Hd Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phap thir Két qua thir nghiém
7.1. Ham luong vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 225
PHU TRACH PTN THUC PHA KT. GIAM POC

; ___PHO GIAM POC
Z

Nguyén Thanh Céng ) wdrg Thanh Son

méu do khich hing giri dén/ Teest results are valid for the namely submitted sample(s) only
§ biing viin ban ciia Trung tim K¢ thudt 3

it don vin

N/A: khong dp dung
Not applicable

biét thém thong tin

h . ss for further information
| H Q1. 116 Chi Minh City, VIET NAM Iel: (R84-8) 3829 4274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
L Testing 1ien Hoa 1 Industrial Zone, Dong Nai Tel: (84-61) 383 6212 Fax: (R4-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn
Lan sira BHY (03/2012)

MO3/1 - TTTNO9
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Phu luc 11.7. Két qua xac dinh ham lweng vitamin C trong phan hoa |

TANG CUC TIEU CHUA7N'DO_'LUON7G CHAT LUONG
o TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUGNG 3
QUATEST 3" QUALITY ASSURANCE & TESTING CENTER 3

xr31506itesg PHIEU KET QUA THU NGHIEM —
TESTREPORT Trang 01/01

1. Tén mau : PHAN HOA I

2. M6 ta miu : MAu dung trong hii nhura, khong nhan hiéu.
3. S6 luong mau : 01

4. Ngay nhan m3u - 25/05/2015

5. Thoi gian thir nghiém 1 26/05/2015 — 03/06/2015

6. Noi giri mau : LE QUANG HUY
65 Huynh Thiic Khéng, Q. 1, Tp. Hb Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir Két qua thu

nghiém

7.1. Ham luong vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 184

KT. GIAM POC
PHO GIAM POC

PHU TRACH PTN THUC PHA

y

Nguyén Thanh Céng

1. Céc két qua thir nghiém ghi trong phiéu ndy chi ¢6 gid tri a5i véi miu do khich hing giri dén./ Test results are valid for the namely submitted sample(s) only.

This Test Report shall not be reproduced, except in full, without the written approval of Quatest 3.

3, Tén mav, tén khiich hang dugre ghi theo yéu ciu cia noi giri ma ame of sample and customer are written as customer's request
4. D6 khéng dam bio do mo g woe hrgng duge tinh véi k = 2, mire tin cdy 95 %. Khach hang cé the lién hé theo dja chi dudi d¢
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below ad;
Head Office: 49 Pasteur, Q1, H6 Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 3829 3012 Website: www.quatest3
Testing: 7 Road 1, Bién Hoa | Industrial Zone, Pong Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@gq

¢t thém thong tin
for further information.

2. Khéng dirge trich sao mot phin phiéu két qua thir nghiém niy néu khéng 6 swr déng ¥ bang vin bin cia Trung tim Ky thujt 3 N/A: khéng 4p dung.

Not applicable

com.vn
uatest3.com.vn

TAn sira dbi: 4 BHO (03/2012)

MO3/1 - TTTNOY
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Phu luc 11.8. Két qua xac dinh ham lweng vitamin C trong phan hoa J

TANG CUC TIEU CHUAN PO LUGNG CHAT LUONG
o TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

krsasosresn | PHIEU KET QUA THU NGHIEM | o510612015

Trang 01/01

1. Tén méu : PHAN HOA J

2. Mb ta miu : MAu dung trong hii nhya, khong nhan hiéu.
3. S6 lwong mau : 01

4. Ngay nhan miu : 27/05/2015

5. Thoi gian thir nghiém : 28/05/2015 - 05/06/2015

6. Noi giri mau : LE QUANG HUY
65, Huynh Thic Khing, Q. 1, Tp. H6 Chi Minh

. K&t qua thtr nghiém

~J

Tén chi ti€u Phuong phéap thir Két qua tht nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 262

PHU TRACH PTN THUC PHAM KT GIAM POC

U

Nguyén Thanh Céng

1. Céc két qua thir nghi¢m ghi trong phiéu nity chi ¢6 gid tri abi véi mau do khéch hang g dén./ Test results are valid for the namely submitted sample(s) only.

2. Khéng duge trich sao mot phén phiéu két qua thir nghiém nay néu khong c6 sy don; vin ban cta Trung tdm Ky thudt 3. N/A: khong 4p dung.
This A st Report shall not be reproduced, except in full, without the written approval of Quatest 3 Not applicable
. Tén miu, 1én khach hang dugc ghi theo yéu ciu cia noi giri mau / Name of sum,nh and customer are written as customer’s request.

4 Do khéng dam bao do mé rong wée lugng duge tinh véi k = 2, mire tin cdy 95 %. Khach hang cé thé lign hé theo dia chi duéi dé biét thém théng tin.
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information

Head Office: 49 Pasteur, Q1, Ho Chi Minh City, V!ET.NAM Tel: (84-8) 3829 4274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Dong Nai Tel: (84-61) 383 6212 Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn

Lan sira d6i: 4 BHY (03/2012) MO3/1 - TTTNO9
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Phu luc 11.9. Két qua xac dinh ham lweng vitamin C trong phan hoa K

TONG CUC TIEU CHUAN PO LUGNG CHAT LUONG
o TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3
QUATEST 3° QUALITY ASSURANCE & TESTING CENTER 3

KT3-15405TP5/2

PHIE’U,,KET QUA THU NGHIEM 05/06/2015

Nguyén Thanh Céng

Trang 01/01
1. Tén mau : PHAN HOA K
2. Mb ta miu : MAu dung trong hii nhua, khong nhén hiéu.
3. S$6 luong miu : 01
4. Ngay nhan mau : 27/05/2015
5. Thoi gian thir nghiém : 28/05/2015 - 05/06/2015
6. Noi gtri mau : LE QUANG HUY .
65, Huynh Thiic Khing, Q. 1, Tp. H6 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir Két qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 198
PHU TRACH PTN THUC PHA e KT GIAM POC

1. Céc két qua thir nghi¢m ghi trong phn.u nay chi co gm trj @i véi miu do khéch hang giri &én./ Test results are valid for the namely submitted sample(s) only.
2. Khéng duoc trich sao mét phan phiéu ) 6 b
This Test Report shall not be reproduced, except in full, without the written approval of Quatest 3
3. Tén méu, tén khach hang dugc ghi theo yéu ciu cua noi giri / Name of sample and customer are written as customer’s request.
4. Do khéng dam bao do md rong wéc lugng dugc tinh véi k = 2, mic tin cdy 95 %. Khach hang c6 thé lién hé theo dia chi dudi dé biét thém théng tin.
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information

ing vin ban cta Trung tAm K§ thudt 3. N/A: khéng ép dung.
Not applicable

Head Office: 49 Pasteur, Q1, Hé Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Pong Nai Tel: (84-61) 383 6212 Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn

LAn sira di: 4 BHY (03/2012) MO03/1 - TTTNO9
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Phu luc 11.10. Két qua xac dinh ham lwgng vitamin C trong phan hoa M

' 7 TONG CUC TIEU CHUAN PO LUGNG CHAT LUONG
o TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3

QIIM'ESH

QUALITY ASSURANCE & TESTING CENTER 3

2

KT3-15405TP5/4 PH'EU KET QUA TH& NGHIEM 05/06/2015

EST REPORT Trang 01/01

1. Tén mau

2. M6 ta mau

3. S6 lugng miu

4. Ngay nhian mau

5. Thoi gian thir nghiém

\ 6. Noi giri mau

7. Két qua thir nghiém

: PHAN HOA M

: MAu dung trong hii nhya, khéng nhan hiéu.
: 01

1 27/05/2015

: 28/05/2015 - 05/06/2015

: LE QUANG HUY

65, Huynh Thic Khéng, Q. 1, Tp. H Chi Minh

Tén chi tiéu

Phuong phép thu Két qua thir nghiém

PHU TRACH PTN THUC P

Nguyén Thanh Céng

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 268

KT. GIAM POC
PHO GIAM POC

1. Céc két qua tr ) iy chi ¢6 gid tr déi véi miu do khach hing giri dén./ Test results are valid for the namely submitted sample(s) only

2 k]u fog 0 dugr 1+ phin phidu két qui thir nghiém ndy néu khéng ¢6 sy déng ¥ biing viin bin cua Trung tim K thugit 3 N/A: khéng 4p dung.
except in full, without the. written approval of Quatest 3 Not applicable
u cdu cia noi giri mau./ Name of sample and customer are written as customer's request.
T ¢ duge tinh véi k = 2, mire tin cdy 95 %. Khich hang ¢6 thé lién h¢ theo dja chi dudi dé biét thém thong tin
Estimate: zl 101! 0 rement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.
Head Offi 19 Pasteur, Q1. Ho Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274  Fax: (84-8) 38293012 Website: www.quatest3.com.vn

Testing: Road 1. Bién Hoa | Industrial Zone, Déng Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@gquatest3.com.vn

Lan sira d¢

BH9 (03/2012) MO03/1 - TTTNO9




l Céc két qua
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=

o TENG CcUC TIEU CHUAN DO LUONG CHAT LUONG
QUATEST3

TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUGNG 3
QUALITY ASSURANCE & TESTING CENTER 3

Phu luc 11.11. Két qua xac dinh ham lwgng vitamin C trong phan hoa O

kr3.1s40stpsis | PHIEU ‘KET QUA THU NGHIEM

M-S s 05/06/2015
ES REPORT Trang 01/01
1. Tén mau : PHAN HOA O
2. M6 ta mau M3u dung trong hii nhya, khong nhén hig¢u
3. 86 luong miu =10,
4. Ngay nhan mau : 27/05/2015
5. Thoi gian thir nghiém : 28/05/2015 - 05/06/2015
6. Noi giri miu : LE QUANG HUY
65, Huynh Thuic Khéing, Q. 1, Tp. Ho Chi Minh
7. Két qua thir nghiém
Tén chi tiéu Phuong phap thir K&t qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 269

PHU TRACH PTN THUC P

KT. GIAM POC
PHO GIAM POC

/

Nguyén Thanh Céng

Lén stra ¢

19 Pa

thir nghiém ndy néu khong c6 sy ddng y bang vin bm ctia Trung tam Ky thugt 3
pt in full, without 1/: written approval of Quatest 3
©

niy chi c6 gid tr d6i véi miu do khach ha ang giri den./ Test results are valid for the namely submitted sample(s) only
1)
¢

du ciia noi giri mau./ Name of \um/ll and customer are written as customer’s request.
rge tinh vai k = 2, mire tin ciy 95 ¥
asteur, Q1

N/A: khong ap dung.
Not applicable
Khich hang c6 thé lién hé theo dja chi dudi dé biét thém théng tin
asurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.
Hi )(hn Minh City, VIET NAM  Tel: (84-8) 3829 4274
yad 1 Hun Hoa 1 Industrial Zone, l)ong Nai Tel: (84-61) 383 6212

Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
BH9 (03/2012)

Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn

MO03/1 - TTTNO9
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Phu luc 11.12. Két qua xac dinh ham lweng vitamin C trong phan hoa P

TANG CUC TIEU CHUAN E)C‘)?LU'@NG CHAT LUONG
O TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

krsasssresn | PHIEU KET QUA THU NGHIEM | 5062015

Trang 01/01

1. Tén mau : PHAN HOA P

2. M6 ta mau : MAu dung trong hii nhya, khong nhan hiéu.
3. 86 lugng miu : 01

4. Ngay nhan mau : 28/05/2015

5. Thoi gian thir nghiém : 29/05/2015 - 05/06/2015

6. Noi giri mau : LE QUANG HUY
65, Huynh Thuc Khéng, Q. 1, Tp. H6 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir Két qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kgl QTTN/KT3 038 : 2005 196

PHU TRACH PTN THUC PHAM KT. GIAM POC

o

Nguyén Thanh Céng

1. Céc két qua thir nghiém ghi trong phiéu nay chi cé gié tri d6i voi mu do khach hang giri dén./ Test results are valid for the namely submitted sample(s) only.
2. Khéng duge trich sao mot phin phiéu két qua thir nghiém nay néu khong c6 sy ddng ¥ bing van ban cta Trung tam Ky thuat 3.
This Test Report shall not be reproduced, except in full, without the written approval of Quatest 3.

3. Tén mau, tén khach hang dugc ghi theo yéu cau ciia noi gii mau./ Name of sample and customer are written as customer’s request.

4. D% khong dam bao do mé rong ude lugng duge tinh véi k = 2, mire tin cay 95 %. Khach hang 6 thé 1ién h¢ theo dia chi dudi dé bict thém thong tin.
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.
Head Office: 49 Pasteur, Q1, HS Chi Minh City, VIET NAM  Tel: (84-8) 38294274 Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Dong Nai Tel: (84-61) 383 6212 Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn
Lén stra doi: 4

N/A: khéng 4p dung.
Not applicable

BHY (03/2012) MO03/1 - TTTNO9
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Phu luc 11.13. Két qua xac dinh ham lwong vitamin C trong phan hoa Q

o o TENG CUC TIEU CHUAN DO LUONG CHAT LUONG
l« o TRUNG TAM KY THUAT TIEU CHUAN BO LUGNG CHAT LUGNG 3

QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

. kmassoresn PHIEU KET QUA THU NGHIEM | osi060us
— EST REPORT Trang 01/01

1. Tén mau : PHAN HOA Q

2. M6 ta mau : MAu dung trong hil nhya, khéng nhan hiéu.

3. S6 luong miu : 01

4. Ngay nhan mau : 28/05/2015

5. Thai gian thir nghiém : 29/05/2015 - 05/06/2015

6. Noi giri mau : LE QUANG HUY

65, Huynh Thic Khing, Q. 1, Tp. Hd Chi Minh

1 Lukqu a

4.6 khong d
Estimated

| Head Offi
Testing:

Lan sira ¢

7. Két qua thir nghiém
Tén chi tiéu Phuong phép thir Két qua thir nghiém
7.1. Ham luong vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 286
PHU TRACH PTN THUC PH KT. GIAM POC

PHO GIAM POC

!

Nguyén Thanh Cong

1 iy chi ¢6 gié rf d&i véi, mAu do khich hang gt dén. Test results are valid for the namely submitte d sample(s) only

N/A: khong ap dung.
Not applicable

e written approval ¢ est 3
me of umph and customer are written as customer’s requesl.

tin ¢ity 95 %. Khiach hmg ©6 thé lién h¢ theo dia chi dudi dé biét thém théng tin
confidence I evel. Please contact Quatest 3 at the below address for further information

du cia noi guri ma |u
womg dugce tinh véi k=2
b= 18

A u’» T ('\ H6 Chi Minh City, \IFT NAM  Tel: (84-8) 1)(29 4274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
20ad 1. Bién Hoa 1 Industrial Zone, Péng Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn
) BH9 (03/2012) M03/1 - TTTNO9
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Phu luc 11.14. Két qua xac dinh ham lwong vitamin C trong phan hoa S

Vo

QUATEST3

QUALITY ASSURANCE & TESTING CENTER 3

TENG CUC TIEU CHUAN PO LUONG CHAT LUGNG
TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3

PHIEU KET QUA THU NGHIEM

KT3-15523TP5/4 g 05/06/2015
- - POR Trang 01/01

1. Tén mau : PHAN HOA S

2. M6 ta mau : MAu dung trong hii nhyra, khong nhén hiéu.

3. S6 lugng miu : 01

4. Ngay nhan miu : 28/05/2015

5. Thoi gian thir nghiém : 29/05/2015 - 05/06/2015
|

6. Noi giri mau : LE QUANG HUY

65, Huynh Thic Khéng, Q. 1, Tp. H Chi Minh
7. Két qua thir nghiém
Tén chi tiéu Phuong phéap thir Két qua thir nghiém
7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 200

PHU TRACH PTN THUC PHA

[

Nguyén Thanh Céng

KT. GIAM POC
PHO GIAM POC

1. Céc két qua
2. Khong durgc

ét qui thir nghiém niy néu khéng c6 sy ddng ¥ bing vén ban cia Trung tim Ky thu 3

d, except in full, without the written approval of Quatest 3.

1 nay chi co gia trj doi véi miu do khach hang giri den./ Test results are valid for the nameé Ay submitted sample(s) only.

N/A: khong dp dung
Not applicable

3.Tént 1 u ciu cia noi g miu/ Name of s :mph and customer are written as customer's request
4. b gc tinh vai k mm tin cdy 95 %. Khach hang c6 the lién hé theo dija chi dudi de biet thém thong tin.
I ent with k = 2, at '/_ % confidence [tl(] Please contact Quatest 3 at the bei

v address for further information.

Pasteur, Q1. Hd Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274
1. Bién Hoa | Industrial Zone, Dong Nai Tel: (84-61) 383 6212

Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

Testing: 2oad
BH9 (03/2012)

Lan sira dq

MO03/1 - TTTNO9
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Phu luc 11.15. Két qua xac dinh ham lwgng vitamin C trong phan hoa U

' - 7 TONG CYC TIEU CHUAN DO_ILU'ONG CHAT LUGONG
o TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3

QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

KT3-19953TP5/3 PH|EU KET QUA THU NGH'EM 20/07/2015
TESTREPORT Trang 01/01

PHIEU KET QUA NAY PUQC TACH RA TU PHIEU KET QUA SO KT3-19953TP5, NGAY
15/07/2015 THEO YEU CAU KHACH HANG NGAY 17/07/2015

1. Tén miu : PHAN HOA U

2. M ta mau : MAu dung trong hii nhya, khong nhan hiéu.
3. S6 lugng miu : 01

4. Ngay nhan mau : 07/07/2015

5. Thoi gian thir nghiém : 08/07/2015 — 15/07/2015

6. Noi giri miu : LE QUANG HUY

65 Huynh Thiic Khing, Q. 1, Tp. H3 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phap thir Két qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 219

PHU TRACH PTN THUC P T. GIAM POC

O GIAM POC

Nguyén Thanh Céng

1. Céc keét qui i¢ hi trong phiéu nay chi ¢é gia trj d6i véi mau do khach hang giri dén./ Test results are valid for the namely submitted sample(s) only
2. Khéng dugc mit phin phicu két qua thir nghiém nay néu khong ¢6 sy dong ¥ bang viin ban cua Trung tdm Ky thujt 3 N/A: khéng ap dung
1 Re i ept in full, without the written approval of Quatest 3. Not applicable

céu cua noi giri maw./ Name of sample and customer are written as customer’s request.
 duoe tinh véi k = 2, mire tin cdy 95 %. Khich hing c6 thé lién hé theo dja chi dudi dé biét thém théng tin
wsurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.

3 , 18D
4. D§ khong d
Estimated ¢

Head (),HL 19 Pasteur, Q1, H6 Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Testing: Road 1. Bién Hoa | Industrial Zone, Pong Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

Lén sira di- 4 BH9 (03/2012) MO03/1 - TTTNO9

— — — ——— ——— ————— |
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Phu luc 11.16. Két qua xac dinh ham lwgng vitamin C trong phan hoa T

TONG CUC TIEU CHUAN PO LUONG CHAT LUGNG
Q TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQGNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

PHIEU KET QUA THU NGHIEM 200072015

KT3-19953TP5/2
TESTREPORT Trang 01/01

PHIEU KET QUA NAY PUGC TACH RA TU PHIEU KET QUA SO KT3-19953TP5, NGAY
15/07/2015 THEO YEU CAU KHACH HANG NGAY 17/07/2015

1. Tén mau : PHAN HOA T

2. Mo ta miu : MAu dung trong hii nhya, khong nhan hiéu.
3. S6 luong miu : 01

4. Ngay nhin miu :07/07/2015

5. Thoi gian thir nghiém : 08/07/2015 — 15/07/2015

6. Noi giri mau : LE QUANG HUY

65 Huynh Thic Khéng, Q. 1, Tp. Hd Chi Minh

7. Két qua thir nghiém

Tén chi tidu Phwong phap thir Két qua thir nghiém
7.1. Ham luong vitamin C (acid ascorbic), mg/kgl QTTN/KT3 038 : 2005 247
PHU TRACH PTN THU'C PHA . KT GIAM POC

4

Nguyén Thanh Céng

1. Céc két qua thir nghiém ghi trong phiéu nay chi ¢ gid trj d8i véi miu do khach hang giri dén./ Test results are valid for the namely submitted sample(s) onl.
2. Khéng duge trich sao mt phan phiéu két qua thir nghiém nay néu khong ¢6 sy ddng ¥ bing vin ban cia Trung tim K§ thuit 3.
This Test Report shall not be reproduced, except in full, without the written approval of Quatest 3.

3. Tén mAu, tén khach hang dugc ghi theo yéu ciu cia noi gu‘l mau./ Name of sample and customer are written as customer’s request.

4. D6 khong dam bao do mé réng uéce lugng dugce tinh véi k = 2, mirc tin ciy 95 %. Khach hang co thé lién hé theo dia chi dudi dé biét thém thong tin.
Estimated expanded uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.
Head Office: 49 Pasteur, Q1, Hd Chi Minh City, VIET NAM  Tel: (84-8) 3829 4274 Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Pong Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: gt-dichvutn@quatest3.com.vn
Lan stra doi: 4 M03/1 - TTTN09

N/A: khéng dp dung.
Not applicable

BH9 (03/2012)
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Phu luc 11.7. Két qua x4c dinh ham lwong vitamin C trong phan hoa W

—— TENG CUC TIEU CHUAN DO LUONG CHAT LUONG
| ‘ o TRUNG TAM KY THUAT TIEU CHUAN BO LUGNG CHAT LUGNG 3

QUM’ESI 3“ QUALITY ASSURANCE & TESTING CENTER 3

{ KT3-19953TP5/4 PHIEU KET QUA THU NG""EM 20/07/2015
TEST REPORT Trang 01/01

|

PHIEU KET QUA NAY PUQC TACH RA TU PHIEU KET QUA SO KT3-19953TP5, NGAY
15/07/2015 THEO YEU CAU KHACH HANG NGAY 17/07/2015

| 1. Tén miu : PHAN HOA W

| 2. Mb ta miu : Mau dung trong hii nhya, khong nhan hiéu.
3.86 luong mau : 01

’ 4. Ngay nhan mau :07/07/2015
5. Thoi gian thir nghiém : 08/07/2015 — 15/07/2015
6. Noi giri mau : LE QUANG HUY

65 Huynh Thic Khéng, Q. 1, Tp. H Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phap thir | K&t qua thir nghiém
7.1. Ham lugng vitamin C (acid ascorbic), m QTTN/KT3 038 : 2005 230
PHU TRACH PTN THU'C PHAM KT. GIAM POC
PHO GIAM POC

x ~
Nguyén Thanh Cong
1. Céc két qua t m £1d trong phicu ndy chi ¢ gid trj d6i vi mau do khach hing giri dén./ Test results are valid for the namely submitted sample(s) only
2. Khéng duge oh &t qua thir nghiém nay néu khong c6 sy déng ¥ bing viin ban ctia Trung tam Ky thujt 3 N/A: khéng dp dung
This Test Rey ept in full, without the written approval of Quatest 3. Not applicable
3. Tén miu, tén yang u cdu cia noi g maw./ Name of sa mx/l and customer are written as customer's request.
4. P6 khong dar o dom g duge tinh voi k 2, mirc tin ¢dy 95 %. Khach hang c6 thé lién hé theo dja chi dudi dé biét thém théng tin
Estimated exy t ta f wsurement with k = 2, at 95 % confidence h vel. Please contact Quatest 3 at the below address for further information.
Head Office 49 Pasteur, Q1, HG Chi Minh City, VIFT NAM  Tel: (84-8) 38294274 Fax: (84-8) 3829 3012 Website: www. quatest3.com.vn
Testing: sad |, Bién Hoa 1 Industrial Zone, Dong Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

Lan sira doi: 4 BH9 (03/2012) MO03/1 - TTTNO9
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Phu luc 11.18. Két qua xac dinh ham lweng vitamin C trong phan hoa 1

: TRUKS TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUGNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

PHIEU KET QUA THU NGHIEM

o TENG CUC TIEU CHUAN PO LUGNG CHAT LUONG

KT3-07297TP5/1 ! ‘ 24/03/2015
e Tranng/Ol
1. Tén miu : PHAN HOA 1
2. Mb ta miu : M&u dung trong hii nhwa, khong nhan hiéu.
3. S6 lwgng mau : 01
4. Ngay nhan miu : 13/03/2015
5. Thoi gian thir nghiém : 16/03/2015 — 24/03/3015
6. Noi giri mau : LE QUANG HUY

65 Huynh Thac Khéng, Q. 1, Tp. H6 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phap thir Két qua thr nghiém
7.1. Ham lugng vitamin C (acid ascorbic), mg/kg] QTTN/KT3 038 : 2005 269
PHU TRACH PTN THU'C PHA KT. GIAM POC

PHO GIAM POC

/

Nguyén Thanh Céng

1. Cdc két qud thit nghiém ghi trong phi€u nity chf c6 gid tri d8i véi mau do khdch hang gli d€n./ Test results are valid for the namely submitted sample(s) only.
2. Khéng dugc trich sao mdt phan phi€u k&t qua thif nghiém nay néu khong cé sy ddng ¥ bing vin ban ciia Trung tdm Ky thudt 3.
This Tm/ Report shall not be reproduced, except in rull without the written uppmm[ n/(_)umew 3.
3. Tén miu, tén khach hang dugc ghi theo yéu cdu ciia ndi gifi mau./ Name of sample and customer are written as customer’s request.
4. D6 khéng ddm bdo do md rdng wde lugng dudc tinh véi k = 2, mic tin cdy 95 %. Khach hing ¢6 thé lién hé theo dia chi dudi dé biét thém thong tin.
Estimate d(,\pand: d uncertainty of measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information,

Iead Office: 49 Pasteur, Q1, HS Chi Minh City, VIET NAM  Tel: (84-8) 38294274  Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testing: 7 Road 1, Bién Hoa 1 Industrial Zone, Pdng Nai  Tel: (84-61) 3836212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@gquatest3.com.vn
BH9 (03/2012) M03/1 - TTTNO9

N/A: khéng dp dung.
Not applicable

Lain sira d6i: 4




87

Phu luc 11.19. Két qua xac dinh ham lweng vitamin C trong phan hoa 2

' O TONG CUC TIEU CHUAN DO LUONG CHAT LUGNG

TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUQNG 3
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3

KT3-07297TP5/2 24/03/2015

Tran&Ol/()l

PHIEU KET QUA THU NGHIEM

1. Tén mau : PHAN HOA 2

2. M6 ta mau : Méu dung trong hii nhya, khéng nhan hiéu.
3. S6 lugng mau : 01

4. Ngay nhan mau : 13/03/2015

5. Thoi gian thir nghiém : 16/03/2015 —24/03/3015

6. Noi giri mau : LE QUANG HUY
65 Huynh Thiic Khing, Q. 1, Tp. H6 Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir K&t qua thir nghiém

7.1. Ham luong vitamin C (acid ascorbic), mg/kg| QTTN/KT3 038 : 2005 273

PHU TRACH PTN THUC KT. GIAM POC

/

Nguyén Thanh Céng

1. Cédc k€t quii 11
fuic 1

g phi€u nity chi ¢6 gid tri d6i véi mau do khdch hing gifi dén./ Test results are valid for the namely submitted sample (s) only.
thit nghiém nay néu khéng cé
ept in full, without the writ
“4u ciia noi giti miu/ Name
z ducse tinh v@i k = 2, mifc tin cdy 95 %. Khédch hang ¢6 thé lién h¢ theo dia chi dudi d€ biét thém thong tin.

[ measurement with k = 2, at 95 % confidence level. Please contact Quatest 3 at the below address for further information.

Estimated

vin bin clia Trung tim K¥ thudt 3. N/A: khong dp dung.
Quatest 3. Not applicable

Head Office: 49 Pasteur, Q1. H Chi Minh City, VIET NAM  Tel: (84-8) 38294274  Fax: (84-8) 38293012 Website: www.quatest3.com.vn
Testin, 7 Roud 1. Bién Hoa | Industrial Zone, Péng Nai  Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@gquatest3.com

.vn

Lén stra doi: 4 BH9 (03/2012) MO03/1 - TTTNO9

—e]
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Phu luc 11.20. Két qua xac dinh ham lwgng vitamin C trong phan hoa V

TANG CUC TIEU CHUAN PO LUONG CHAT LUGNG
TRUNG TAM KY THUAT TIEU CHUAN PO LUGNG CHAT LUGNG 3
QUALITY ASSURANCE & TESTING CENTER 3

Q
llllﬁT!ST 3

-

PHIEU KET QUA THU NGHIEM
TEST REPORT

KT3-19953TP5/5 20/07/2015

Trang 01/01

PHIEU KET QUA NAY PUQC TACH RA TU PHIEU KET QUA SO KT3-19953TP5, NGAY
15/07/2015 THEO YEU CAU KHACH HANG NGAY 17/07/2015

1. Tén miu : PHAN HOA V

2. Mb ta miu : Méu dung trong hii nhya, khong nhan hiéu.

3. S6 luong mau
4. Ngay nhian miu
5. Thoi gian thir nghiém

6. Noi glri mau

: 01
: 07/07/2015
: 08/07/2015 — 15/07/2015

: LE QUANG HUY

65 Huynh Thic Khing, Q. 1, Tp. Hd Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thir - Két qua thir nghiém

7.1. Ham lugng vitamin C (acid ascorbic), mg/kg 356

QTTN/KT3 038 : 2005

KT GIAM POC
HO GIAM POC

PHU TRACH PTN THUC P

l

Nguyén Thanh Céng

i ndy chi ¢6 gid tri déi véi mAu do khich hang gii dén./ Test results are valid for the namely submitted sample(s) only,
két qua thir nghiém nay néu khong cé sy déng ¥ bang viin ban cia Trung tm K§ thuat 3

ed, except in full. without the written approval of Quatest 3
u cia noi gin nnu Nam nd customer are written as customer’s request.
duge tinh véi k = 2, mie 1 %o. Khach hang ¢6 thé lién h¢ theo dja chi dudi dé biét thém théng tin
asurement with k = 2, at 95 % level. Please contact Quatest 3 at the below address for further information

1. Céc két qua i
2. Khong duos I

N/A: khong p dung.
Not applicable

10 Pasteur, Q1, Ho Chi Minh City, VIE Tel: (84-8) 3829 4274

N/ Fax: (84-8) 3829 3012 Website: www.quatest3.com.vn
Road |, Bién Hoa | Industrial Zone, Pong Nai Tel: (84-61) 383 6212

Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

T Lineka8bi: 4 o BH9 (03/2012)

M03/1 - TTTNO9
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Phu luc 11.21. Két qua kiém tra vi sinh trong phan hoa

TANG CUC TIEU CHUAN D%LUC)NG CHAT LUONG
‘ o TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3 £
QUATEST3 g QUALITY ASSURANCE & TESTING CENTER 3. el
~ ¥ by ~
KT3 - 07815VS5 PHIEU KET QUA THU NGHIEM 29/09/2015
TESTREPORT Reang 010
1. Tén mau : PHAN HOA
2. M6 ta miu : Mau dyng trong hii nhya
3. 86 lugng méu 201 (180 g)
4. Ngay nhin mau :21/09/2015
5. Thoi gian thir nghiém : 21/09/2015 —29/09/2015

6. Noi giri mau : LE QUANG HUY
65 Huynh Thiic Khang, Quén 1, Thanh ph$ H Chi Minh

7. Két qua thir nghiém

Tén chi tiéu Phuong phép thr | Két qua thir nghiém
7.1. Tong s6 vi sinh vat hicu khi, CFU/g| ISO4833-1:2013 21107
7.2. Tong so nam mbc, CFU/g | 1SO21527-2:2008 9.0x 107
7.3. Tdng sb ndm men, CFUlg| 18O 21527 -2:2008 <10®
7.4. Coliforms, CFU/g| IS0 4832 :2006 <109
7.5. Escherichia coli gia dinh, MPN/g| ISO 7251 : 2005 <03
7.6. Staphylococei ¢6 phan tmg duong tinh véi coagulase, CFU/g | 1SO 68881 :1999/ <10®
(Staphylococcus aureus va cac loai khac) © Amd.1:2003
| | 7.7. Clostridium perfringens, CFU/g| 1SO7937:2004 <100
7.8. Bacillus cereus, CFU/g| ISO 7932 :2004 14x10°

Ghi chu: (*) Theo phuong phép thir, két qua duge biéu thi nho hon 10 CFU/g khi khong c6 khuén
lac moc trén dia.
(**) Theo phuong phap thur, ket qua dugc biéu thi nho hon 0,3 MPN/g khi khong c6 ong
duong tinh trong ba day ong pha loang lién tiép.

PHU TRACH PTN VI SINH - GMO e KT. GIAM DOC

e

e

Trin Thi Anh Nguyét

st results are valid for the namely submitted sample(s) only
bin cuia Trung tim Ky thudt 3 N/A: khéng ép dung
: Not applicable

6 dlu (*) 1 chua dirge cong nhin
ith (*) are not accredited yet.

teur (H Hé Chi Minh Cit ity, VIET NAM Tel: (84-8) 38294274 Fax: (84-8) 38293012 Website: www. quatest3.com.vn

Head Off
Testing Roa Bién Hoa | Industrial Zone. Ddng Nai Tel: (84-61) 383 6212  Fax: (84-61) 383 6298 E-mail: qt-dichvutn@quatest3.com.vn

Lin nrui‘ | BH9 (09/2012) MO3VL/1 - TTTNOY

— — VIV T TTIINO Y
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PHU LUC 12: CHE TAO VA CHUYEN GIAO THIET BI SAY

Hinh 12.2. Piéu chinh thdng sé thiét bi sdy
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Hinh 12.4. Vdn hanh va ban giao cho céng ty TNHH Cuu Long Bee
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W\ AT 1 !

Hinh 12.5. Ban giao thiét bj sdy cho cong ty TNHH Cizu Long Bee



