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TOM TAT
Bai b4o nay trinh bay vé cac thir nghiém siy hanh 14 & nhiéu ché d6 say khac nhau thdng qua viéc diéu chinh
thdng s6 nhiét d6 tac nhan siy va van téc sy nham tim ché do hoat dong hop i cia md hinh siy budng theo
nguyén li bom nhiét. Tir cac két qua thuc nghiém co duogc, chung t6i da tién hanh so sanh va kiém tra tinh kha
thi cia md hinh, hiéu qua ning luong va chét lugng san pham siy. Dong thoi, théng qua viéc xur Ii va phan tich
cac két qua thi nghiém dé danh gia cac yéu té nhu: nhiét do tac nhan sy, toc do sdy anh huong dén chat luong
san pham sdy (mau sic, mui vi, thanh phan vitamin C) va hiéu qua hé thong sdy (thoi gian sy, dién ning tiéu

thu).

Tir khéa: Thi nghiém sy hanh 14, ché do hoat dong ciia may sdy bom nhiét, nhiét do tc nhan sy, toc do tac
nhan séy.

ABSTRACT

This paper presents a lot of experiments for drying of scallions at various drying modes, through controlling
the temperature and velocity of the drying air, aims to determine the operating mode of the heat pump dryer
chamber. Based on the results from these experiments, we also have compared and checked the feasibility for
the model of heat pump dryer chamber. Beside, we also consider the energy efficiency and the quality of dried
products . At the same time, through the processing and analysis of results of these experiments for scallions, we
also evaluated factors such as the temperature and velocity of the drying air, which affect to the quality of
drying products (color, taste, ingredients vitamin C) and effective drying system (drying time, power
consumption).

Key words: drying experiment of scallions, operating mode of heat pump dryer, , temperature and velocity
of the drying air .

1. GIOI THIEU

Rau qua duoc sdy bang cong nghé siy & nhiét do thap theo nguyén li bom nhiét Véi
nhiét @6 6n dinh 1am cho cac vt liéu sy bay hoi, khéng gay hiéu tng qua nhiét dbi véi cac
thanh phan khéc cua san pham, cho phép duy tri phan 16n céc tinh chét sinh hoc, mau sac,
huong vi ty nhién cia san pham [3].

Trong nghién ctu caa ching t6i, mot mé hinh thuc nghiém da duogc thuc hién dé ap
dung cho thir nghiém mé hinh siy budng theo nguyén 1i bom nhiét. Noi dung cua nghién ciru
chu yéu tap trung vao viéc khao nghiém cac anh huang cua nhiét do cua tac nhan siy, toc do
tac nhan siy ddi véi san pham say véi san pham cu thé 1a hanh 14. Dé thuc hién diéu nay,
chung t6i da thyc hién 6 thi nghiém véi cac ché do sdy & cac nhiét do, toc do tac nhan siy sau
budng sdy va khéi luogng vat liéu siy khac nhau, dé tir d6 xay dung dd thi duong cong sy
nham tim ra nhiét d6 va van toc tac nhan say phu hop cho san pham say, déng thoi lya chon
duoc ché do hoat dong hop i cia md hinh sy budng theo nguyén li bom nhiét.
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2. THIET LAP THUC NGHIEM
2.1. M0 ta thiét lap

May siy 1am viéc véi ning suat 1,2kg/mé, tac nhan siy di ngang khay. Budng siy géom
4 khay hinh chit nhat cd kich thudc dai x cao x rong= 300mm x 300mm x 50mm, mat san
khay sdy duoc l1am bang luéi inox. Bé ngoai cua budng siy duoc boc céch nhiét biang bong
thity tinh. Tac nhan sy duoc luu thong nhd 2 quat huéng truc. Bé phan bom nhiét gdm may
nén cd cong suat tiéu thu dién 1,1kW, quat dan bay hoi va dan ngung. Dan ngung dugc chia
1am 2 dan (dan ngung chinh va dan ngung phu). Dan ngung chinh dung dé gia nhiét cho tac
nhan siy, dan ngung phu duoc quat (5) thdi qua dé giai nhiét cho méi chét lanh. Quat dan
lanh, quat dan néng chinh ¢ gén cac dimmer thay d6i van toc tac nhan say [4]. M6 hinh say
budng theo nguyén 1i bom nhiét hoat dong cd nhiét o tac nhan siy cd thé diéu chinh dé dang
trong khoang tir 300 + 400C, téc do tac nhan sdy sau budng siy diéu chinh dugc tir 0,5 +
1,5m/s (twong ung toc do tac nhan siy trude budng sdy diéu chinh duoc tir 1,5 + 3,0m/s).

2.2. So dd nguyeén li va vi tri lap cac cam bién do
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Hinh 1. So @6 nguyén Ii va vi tri lip cac cam bién do cdc thong so

So dbd nguyén ly cua thuc nghiém [1], [2] duoc minh hoa chi tiét nhu trong hinh 1.
Trong d6, cac vi tri thiét bi cy thé 1a: 1. May nén, 2. Van chin dan néng chinh, 3. Van dién
tir, 4. Dan ndng chinh, 5. Dan néng phu, 6. Van dién tir, 7. Binh chira cao ap, 8. Van tiét luu,
9. Dan lanh, 10. Mang dung nudc ngung, 11. Binh chita nuéc ngung, 12. Vi tri lap cac cam
bién, 13. Budng sy, 14. Canh dan hudng, 15. Khay chira vt liéu say, 16. Gia chira céc khay.
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Hinh 2. Pé thi t-d qué trinh say ly thuyét theo nguyén li bom nhiét

Chi tiét cac théng sé cua thiét bi thuc nghiém va cac théng sé can do duoc mo ta trong

bang 1.
Bdng 1: Cac thdng sé can do va théng so ciia thiét bi do
STT Kihigu  Vijtricindo Thiét bj do Diido hiénthj D@ Phan Hang
glal san xuat
Nhiét d6 TNS Lt O - 1ANO o Eliweli
1 ty sau dan lanh Cap nhiétloai T -35°C +100°C 0,1°C Trung Quéc
2 t, Nhietdo TNS oo it loai T -35°C + 100°C 0,1°C Eliweli,
sau buong say Trung Quoc
3 ty Nhietdo TNS oo it loai T -35°C + 100°C 0,1°C Eliweli,
tredc buong say Trung Quoc
Do am TNS sau AR ’ 1000 o FOX
4 (0N dan néng D6 am khong khi 0+ 100% 1% (M$)
Van toc TNS sau Ak . o FOX
5 w, budng siy Van toc ke 0,01m/s + 50m/s 1% (M$)
6 @  VanlwcTNS Vin tée ké 0,01m/s + 50m/s 1% UKAS
tredc buong say (Pai Loan)
P e, o . . Cool-max
A A A -— 0
7 Po Ap suat thap ap Ap ké 30in Hg + 120psi 5% (Dai Loan)
. . ] o . . Cool-max
A a E 0
8 Pk Ap suat cao ap Ap ké 30in Hg + 500psi 5% (Pai Loan
2.3. Quy trinh say

Quy trinh sdy cua céac thuc nghiém thuc hién trong ndi dung cia nghién ciru nay duoc
mO ta cu thé nhu hinh 3.

3. KET QUA VA THAO LUAN

Hénk} 14 tuoi
(Do am 92%)
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Hinh 3. Quy trinh sdy hanh 14 [3]

3.1. Kétqua

TAP CHI KHOA HOC CONG NGHE & THUC PHAM SO 09/2016

11



KHOA HOC CONG NGHE

Thi nghiém 1
+ Thi nghiém nay dugc thuc hién ¢ nhiét do 40°C, téc do tc nhan sdy sau budng siy

o =0,5m/s, khdi luong vt liéu siy G = 1220g,

+ Tong khdi lvong hanh trén 4 khay 1a 1220g, duoc sip xép vao 4 khay, khay 1 = 305g,
khay 2 = 310g, khay 3 = 305g, khay 4 = 300g,
+ Do am ban dau 92%, siy xudng 4m d6 9,63%.

Bdng 2: Bang thong sé thi nghiém 1

Thoi
gign otl [0} 0t2 o, Ot3 Dy ot0 Otk | E
sy (0 ) (O @) (O @ (O (O (A (kwh)
(phut)
0 29 69 29 69 29 69 - - 0 0

60 8 90 35 26 40 8 12 446 572 1,2
120 8 90 37 27 40 8 12 446 572 11
180 10 90 36 26 39 9 -6,02 391 51 13
240 12 94 37 28 395 11 -706 381 49 1,0
300 14 86 37 26 39 11 654 381 48 1,2
360 14 86 39 27 40 8 1,0 39,7 50 11
420 16 86 40 28 38,7 8 0,13 410 50 1,3
480 16 87 39 26 40 11 0,13 455 55 1,3
540 8 83 40 20 41 11 -3,07 410 50 1,0
600 9 83 39 19 40 11 -0,67 39,7 48 1,3
660 9 83 39 17 40 7 1,0 428 5,0 1,2
720 12 83 39 17 395 10 1,0 428 50 13
780 12 83 39 15 395 10 1,0 428 50 1,2
840 12 83 39 14 40 7 1,0 428 50 13
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Hinh 4. Do thi giam d@m cia thi nghigm 1
Thi nghiém 2

+ Thi nghiém nay duoc thuc hién ¢ nhiét do 40°C, téc do tac nhan siy sau budng siy
o =1,0m/s, khéi lugng vat lidu sdy G = 1250g.

TAP CHI KHOA HOC CONG NGHE & THUC PHAM SO 09/2016 12



KHOA HOC CONG NGHE

100

90 {— =
80
70
60
50

w0 \
30 >

20
~—
10 =

PO AM (%)

0 60 120 180 240 300 360 420 480 540
THO'I GIAN (PHUT)

Hinh 5. Do thi giam a@m trung binh ciza cac khay trong thi nghigm 2
Thi nghiém 3

+ Thi nghiém nay dugc thuc hién ¢ nhiét do 40°C, téc do tc nhan sdy sau budng siy
o =1,5m/s, khéi lugng vat lidu sdy G = 1250g.
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Hinh 6. Pé thi giém d@m trung binh cia cac khay trong thi nghigm 3
Thi nghiém 4

+ Thi nghiém nay duoc thyc hién ¢ nhiét do 35°C, tdc do tac nhan sdy sau budng sdy
o =0,5m/s, khéi lugng vat lidu sdy G = 1250g.
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Hinh 7. Pé thi gidm dm trung binh ciia cac khay trong thi nghigm 4
Thinghiém 5

+ Thi nghiém nay dugc thuc hién ¢ nhiét do 35°C, tdc do tac nhan sdy sau budng sy
o =1,0m/s, khéi luong vt liéu siy G = 1150g.
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Hinh 8. D6 thj giégm a@m trung binh ciia cac trong thi nghigm 5
Thi nghiém 6

+ Thi nghiém nay dugc thuc hién ¢ nhiét do 35° C, tbc d6 tac nhan sy sau budng say
o =1,5m/s, khéi lugng vat lidu sdy G = 1100g.
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Hinh 9. P4 thi giégm dm trung binh ciia cac trong thi nghiém 6

3.2. Thao luan

Thi nghiém 1: Ché d6 nay may hoat dong o6n dinh, téc do giam am giita cac khay
khong dong déu do ddy 1a hé théng say tinh, tdc do giam am cham, thoi gian sy dai, nhiét do
tac nhan siy khong dao dong nhiéu sai léch 10C, nhiét d6 tac nhan sy sau budng say chénh
léch vai nhiét do tac nhan sdy trudc budng say khoang 2 + 30C, san pham sau say dat yéu cau
vé do am, giir dwoc mau sac, mii vi ban dau, thong sé bom nhiét hop Ii vé nhiét d6 bay hoi tir
-2 + 00C (&p suét thap &p tir 65 + 70psi), nhiét do ngung tu tir 42 + 440C (4p suat cao &p tir
220 + 240psi).

Thi nghiém 2: Ché do nay may hoat dong 6n dinh, nhiét do tac nhan siy khong dao
dong nhiéu sai léch 20C, nhiét d6 tdc nhan siy sau budng say chénh léch véi nhiét do tac
nhan sdy truéc budng sdy khoang 2 + 30C, san pham sau siy dat yéu cau vé do am, gitr duoc
mau sac, mui vi ban dau, théng sé bom nhiét hop i vé nhiét d6 bay hoi tir -2 + 00C (&p suat
thap &p tir 60 + 65psi), nhiét d6 ngung tu tir 43 + 450C (&p suét cao &p tir 235 + 245psi).

Thi nghiém 3: Ché d6 nay may hoat dong khong 6n dinh vi khi diéu chinh nhiét d6 tac
nhan say 16n hon 400C, may c6 hién twong &p suit ngung tu ting cao, may chay qué tai, nhiét
d6 tac nhan siy khong dao dong nhiéu sai léch 1 + 20 C, nhiét d6 tac nhan sy sau budng sy
chénh léch véi nhiét d6 tac nhan sy trudc budng sy khoang tir 4 = 50C, san pham sau siy
khong dat yéu cau vé do6 am vi d6 am thap nhat ma hé thdng dat dugc 19%, thong sb bom
nhiét hop Ii V& nhiét do bay hoi tir 0 + 50C (&p suit thap &p tir 70 + 80psi), nhiét do ngung tu
tir 47 + 500C (4p suat cao ap tir 255 + 270psi).
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Thi nghiém 4: Ché d6 nay may hoat dong khéng on dinh, c6 hién tuong long vé may
nén, thoi gian sy dai, nhiét do tac nhan siy khong dao dong nhiéu sai léch 2,0 + 3,00C, nhiét
d6 tac nhan sy sau budng sy chénh léch véi nhiét d6 tac nhan siy trude budng siy khoang
2,0 + 3,00C, thdng s6 bom nhiét hop i vé nhiét d6 bay hoi tir -12 + -80C (4p suat thap ap tir
45 + 50psi), nhiét do ngung tu tir 42 + 440C (&p suat cao ap tir 230 + 240psi).

Thi nghiém 5: Ché d6 nay may hoat dong 6n dinh, thoi gian sdy dai, nhiét do tac nhan
say khong dao dong nhiéu sai léch khoan 10C, nhiét do tac nhan siy sau budng siy chénh
léch vai nhiét do tac nhan sdy trudc budng siy tir 2,0 + 3,00C, thdng s6 bom nhiét hop Ii vé
nhiét do bay hoi tir -7 + -40C (4p suét thap &p tir 55 + 60psi), nhiét do ngung tu tir 44 + 460C
(4p suat cao ap tir 240 + 250psi)

Thi nghiém 6: Ché do nay may hoat dong 6n dinh , thoi gian sy dai, nhiét do tac nhan
say khong dao dong nhiéu sai léch 20C, nhiét do tAc nhan say sau budng say chénh léch véi
nhiét do tac nhan sy trudc budng siy khoang 3 + 40C, san pham sau sy khong dat yéu cau
vé d6 am vi d6 am thap nhat ma hé théng dat duoc 16%, thdng sé bom nhiét hop Ii v& nhiét
d6 bay hoi tir -2 + -40C (4p suat thap &p tir 60 + 65 psi), nhiét d6 ngung tu tir 47 + 500C (4p
Suat cao ap tir 280 + 295psi).

4. KET LUAN

M6 hinh sdy budng theo nguyén li bom nhiét hoat dong twong d6i 6n dinh va dat yéu
cau dat ra c6 nhiét do tac nhan say co thé diéu chinh dé dang trong khoang 300C + 400C, toc
d6 tac nhan sy sau budng say diéu chinh duoc tir 0,5 + 1,5m/s (twong tng tdc do tac nhan
sdy trugc budng sdy diéu chinh duogc tir 1,5 + 3,0m/s). Khi diéu chinh nhiét d6 sdy va téc do
tac nhan sdy sau budng siy thi ché do hoat dong cua bom nhiét s& khac nhau. Bdi véi viéc
say hanh 1a & cing toc d6 tac nhan say sau budng sdy 1,0m/s, thi khi siy ¢ nhiét d6 tac nhan
say 350C, thoi gian sy 1a 13 gio, con khi siy ¢ nhiét do tac nhan siy 400C thi thoi gian say
giam xudng duoc 4 gio. Thoi gian sdy con phu thudc vao toe do tac nhan sy, thoi gian sy
khong ti I thuan khi ta tang toc d6 tac nhan siy. O cing nhiét o tac nhan siy 400C va & van
téc tAc nhan siy sau budng sdy 1,0m/s cho két qua thoi gian sy hanh Ia ngan nhat 9 gio, ¢
van tdc tac nhan sy sau budng sy 0,5m/s thi thoi gian siy 14 giod, ¢ van toc 1,5m/s thoi gian
say 10 gio nhung d6 am caa vat liéu con cao 22%. Vi nhiét d6 tac nhan siy va toc do tac
nhan say sau budng sy anh huong nhiéu dén ché do hoat dong ciia bom nhiét. O ché do say
nhiét d¢ tac nhan siy 400C va & van toc tac nhan siy sau budng siy 1,0m/s, san pham say
hanh 14 dat chat lugng vé mau sic xanh séang tw nhién, mui vi thom ngon, ham luong vitamin
C théng qua kiém dinh dat 14,2mg/kg cao hon so v6i phuong phép say khi nong (ham lugng
vitamin C 13,8mg/kg) va phuong phap sy bang nang lugng mat troi (ham lwong vitamin C
11,7mg/kg).

Vi thoi gian sy dai nén san pham cua hé théng nay s& pha hop véi cac vat lidu siy co
bé mit dé bay hoi nhu maot s6 loai rau, cu: ca rot thai 1at, hanh cu thai 1at, hanh 14... va mot s6
loai dugc ligu quy.

Gia thanh ciia mot don vi san pham sdy theo phuong phap sy nay cao hon cac phuong
phép siy thong thuong. Tuy nhién trong san pham an lién s6 lwong sir dung san pham siy
trén mot don vi san pham an lién khéng nhiéu nén khong 1am ting gia thanh cua san pham an
lién nhung chat lwvong cua san pham an lién tang lén rat nhiéu.
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