CONG NGHE

NGHIEN CU'U ANH HUONG CUA MOT SO THONG SO BEN
QUA TRINH SAY LONG NHAN SU DUNG NANG LUONG BIOGAS

THE IMPACT OF SOME PARAMETERS TO LONGAN DRYER PROCESS BY BIOGAS ENERGY

TOM TAT

Bai bao nay trinh bay két qua (ing dung nang Itong khi sinh hoc trong quy trinh
sdy long nhén xody va anh huing cliamot s6 thng s6 dén chét lwgng long nhén kh.
Két qua thi nghiém cho théy nhiét d¢ tac nhan sy, téc do tac nhan sdy, khodng cach
gitra sang dyng vat liéu sdy anh hudng dén thoi gian sdy va ham lugng duong
Glucose. Gi véi nhiét dd tac nhan sdy 60°C + 90°C san pham long nhan séy khd cd
mau vang nau nhat, vi vy sir thay ddi mau khong anh hudng nhigu khi siy béng
nhiét d6 dong khi sdy 60°C = 90°C. Trong két qua nghién ctiu thuc nghiém don yéu to
dé xac dinh duroc nhiét do tac nhan séy t = 70°C, thoi gian séy 1a T = 21h, d6 4m san
pham sy 12 & =50 = 1%. Két qua nghién ciu thirc nghiém cd thé xc dinh dugc cac
thong s0 t6i wu hoan thién thiét ké ché tao va van hanh,

Tlr khda: Long nhan, nhiét dd, déc tinh giam &m, don yéu to.

ABSTRACT

This paper present application of biogas energy in peeled longan drying
process and identify some parameters to quality of dried longan. The results of the
experiments have determined the drying temperature, the effects of the distance of
the drying material tray distance to dring time and Glucose content. The colour of
dried longan is light golden bown when performed dring at 60 °C < 90°C, so the
changing is not significant. The result of single factor research have identified
drying temperature t = 70°C, drying time T = 21h and remaining moisture after
drying w = 10 £ 1%. The result of experimental research have determined the
optimal parameter to complet the design, manufacture and performance.
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1.GIOI THIEU

Nhan (Dimocarpus longan Lour) la mét loai hoa qué co
gia tri kinh té€ cao cla cac nwéc nhuv Trung Qudc, Vit Nam
va Thai Lan [4]. Nhdn duoc nhiéu nguoi tiéu dung trong
nwéc va ngoai nwdc wa chudng. San pham nhan trong nuwdc
duoc tiéu thu dwéi dang qua tvoi, long nhan sdy kho, long
nhan hop, nudc ép long nhan,... trong dé nhan dugc tiéu
thu dwéi dang qua twoi va sdy kho la cha yéu [2, 4].

Nhén thwong thu hoach tir thang 6 dén thang 9. Nhén
dau mua cé gia tri tr 3-5%/kg nhwng khi san lvgng nhan
trén thi trwvong tang lén thi co thé giam gia tri xuéng 1$/kg.
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Dé giam toén that nhan qua sau thu hoach, mot trong
nhitng bién phap c6 hiéu qua ma cac hé néng dan vung
tréng nhan da va dang thuc hién la sdy kho dé kéo dai thoi
han bao quéan, sau dé lya chon thoi diém va thi treong
thich hop dé tiéu thu [7].

Véi viéc sdy long nhén & nwéc ta hién nay ngudn nang
lwvgng duoc st dung chul yéu la nang lwvgng héa thach nhw
than da, dau mé.... Pay la ngudn nang lvong tvong déi dat
tién, khong than thién véi méi truong va gay anh huéng
triec ti€p dén stic khoé clia ngudi lao dong [4]. Vay can cé
mot gidi phap ngudn nang lvong sach thay thé cho than da
dam bao nang suéat chat lvong va vé sinh an toan thuc
pham sau khi sdy la van dé hét sirc can thiét [4].

2. DOI TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. b6i twgng nghién ctru

Céac théng sd cong nghé trén thiét ké thiét bj sdy long
nhéan xody (ky hiéu SBOG-150), c6 nang suat 120 + 150 kg
qua tvoi/mé. bay la loai thiét bi sdy st dung nang lvgng khi
sinh hoc (biogas) dwgc sinh ra trong hé théng xt ly chat thai
chan nudi. Nguyén Iy ciu tao clia thiét bj sy duoc thé hién
trén hinh 1 [3,4].

6 I|/7
\\ :
4 ; 1
5 \\ | /‘/ 2
OLls
Srperrrres o

Hinh 1. C&u tao thiét bi sdy long nhén xody SBOG-150

1- bubng séy; 2- b phén ddt; 3- Gng xoan rudt ga; 4- ng phan phdi khi vao
budng sdy; 5- quat; 6- cac tAng dung vat liéu séy; 7- clra thoat &m.

Thiét bi sdy st dung nang lvgng khi sinh hoc véi 3
phan chinh: budng sdy, bé phan dét khi ga va thiét bi
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trao déi nhiét. Thiét bi sdy c6 4 - 6 tang dé dat khay
(sang), khoang cach gilra cac tang c6 thé diéu chinh
duwoc. Thiét bi trao doi nhiét gom tam gia nhiét birc dugc
lam bang thép tdm ngan cach budng sdy va budng dét,
bd phan gia nhiét bé sung kiéu 6ng xoén rudt ga duoc
dat trong budng dét va hé théng quat hat khi néng tr
&ng xoan rudt ga thdi vao 6ng phan phéi nhiét, sau do
dong khinéng qua cac 16 nhé théi vao budng sdy, khéng
khi nhan nhiét tir tdm gia nhiét va 6ng phan phdoi khi
phan b6 nhiét déu trong bubng sdy. Dé tang cuong kha
nang cdp nhiét, cd hat cla quat dugc gan voi 6ng xoén
rudt ga, khi dé khéng khi moi truong chuyén déng trong
ong sé dugc d6t nong thém.
2.2.Vatliéu nghién ctru

Vat liéu thi nghiém la long nhén xoay (hinh 2) c6 dé dm
ban dau la 81,57%, thanh phan hoa hoc nhw; Ham lvgng
vitamin C la 52853mg/100g, ham lvgng Glucose

19 84g/1009, ham lvgng Sucrose 46 88g/1009

a) Nhén tuo b) Nhin xody ci
Hinh 2. Nhén nhién liéu

2.3. Phuong phép xac dinh cac thdng s6 clia qua trinh sdy

) Thigt bi do dd 4m va nhiét d6 trong budng sdy d) Méy do sic ky 1ng RID - 10A

€) May doséc ky/1ng SPD - HI0AVP
Hinh 3. Dung cu thi nghiém

Pé xac dinh t6c do gid lvu chuyén trong budng say,
nhiét do tac nhan sdy, do giam clia long nhan, lvu lugng khi
biogas trong qué trinh sdy, ham lvgng dudng, ham lvgng
vitamin C sau khi sdy, chiing t6i st dung thiét bi: May do do
am long nhdn MC- 7805 (hinh 3a); thiét bi do t6c do gio
SMART - SENSOR clia Hong Kéng ma s6 AR 863 (hinh 3b),
thiét bi do do 4m va nhiét do trong budng sdy (hinh 3c).
May do sac ky 1dng RID - 10A, SPD - HI0AVP (hinh 3d.e).
2.4. Phuong phap nghién ctu

Trong tién hanh thyc nghiém ching t6i a4p dung
phurong phap qui hoach thuc nghiém don yéu td dé nghién
ctru anh hudng clia ba yéu td vao: nhiét do tac nhan say T
(°C), van téc chuyén dong cla tac nhan sdy v (m/s) va
khoang cach gilta cac sang dwng vat liéu sdy h (cm) dén cac
chi tiéu kinh té k¥ thuat cta thiét bi sdy nhw:; Thoi gian sdy
T(%), ham lvgng dwdng Glucose (%) [3, 5].

3. KET QUA VA THAO LUAN
3.1. X&c dinh dac tinh gidm am clia qua trinh say

Long nhan trudc khi sdy dwgc ti€n hanh boc vo, tach cui
dugc tién hanh xép thanh I6p méng trén sang véi khoi
lwvgng 25kg/sang va dat vao trong budng say.

Thi nghiém duoc tién hanh véi d6 am twong d6i cla
khdng khi 50%, nhiét d dong khi sdy 60°C + 90°C van téc
dong khi sy la 0,5m/s va khodng cach gitia cac sang say la
17cm. K&t qua nghién ctu dién bién cha qua trinh sdy thé
hién trén hinh 4.
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Hinh 4. D0 thi biéu dién d3c tinh gidm &m clia long nhén xody
. q

a) Long séy & nhiét d 70°C b) Long sy & nhiét d 80°C

Hinh 5. Hinh &nh long nhan séy kh bi nang Iwong Biogas

Qua két qua thi nghiém trong hinh 4 cho thay, nhiét do
tac nhan sdy c6 mot s6 anh hwéng dén téc do sy long
nhan xody, nhiét dé tac nhan sdy cang cao, té¢c d6 giam am
clia vat liéu sdy qua nhanh thi thoi gian sdy cang ngén. Khi
sdy nhiét do sdy tir 60 + 90°C long nhan sdy tron déu, ¢
mau vang, mui thom va vi ngon ngot va cho chét lvgng tot
nhu trén hinh 5.
3.2. K&t qua nghién ctru thyc nghiém don yéu t6

T4c gia da tién hanh nghién ciru thuc nghiém don yéu
t6 dé xac dinh anh hudng riéng clia cac yéu t6: nhiét do tac
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nhan sdy t (°C), van t6c tac nhan sdy v (m/s) va khoang cach
cac sang dung vat liéu sdy h (cm) dén cac thong s6 dau ra;
thoi gian sdy T (h) va ham lvgng dwong Glucose G (g/100g).

3.2.1. Anh hwéng nhiét do tac nhan sdy T (°C)

Diéu kién thi nghiém: Van téc tac nhan sdy v =10, 5 m/s,
khoang cach gilta cac sang dwng vat liéu sdy h = 17cm, véi t
(°C) bién thién tlr 65 + 85°C. K&t qua thi nghiém nhu trong
bang 1 va hinh 6.

Bang 1. Két qua thi nghiém xac dinh anh hwrdng ctia nhiét do tac nhan sdy

t(0) T(h) Glucose (/100g)
65 23,52 14,97
70 11,02 15,15
75 19,7 151
80 18,01 14,93
85 174 14,76
Hay Glucose (a/100g)
26 g J = EETEG
24 — \O —m— Glucose (2/100g) s
?: : e \o\:\-\ B
i “\.V;,\j 13
. 6‘0 6‘5 7‘0 7‘5 8‘0 8‘5 9‘0 'Tl;t‘((i)

Hinh 6. D0 thi anh huéng clia nhiét do tac nhan say t (°C)

Qua bang 1 va hinh 6 cho thay, khi nhiét do tac nhan say
tdng s& lam tang kha nang trao d6i nhiét - am gitra tdc nhan
sy va vat liéu sdy do dé ma lam giam thoi gian sdy. Nhiét do
tac nhan sy t = 70°C |a tot nhat. Tuy nhién, néu tiép tuc tang
nhiét do tac nhan sdy qua nhanh lam cho bé mét long nhan
bi rén lai va ngan can qua trinh thoat &m dong thoi téc do
phan (ng bién déi mét s6 thanh phan: dé am, ham lugng
duong téng s6, dudng Sucrose, Glucose va ham lwgng
vitamin C lam cho san pham sdy c6 mau nau sdm, kém ngot.

3.2.2. Anh hwéng ctia van té tac nhan sdy v(m/s)

Diéu kién thi nghiém: Nhiét do tac nhan sdy t = 70°C,
khoang cach gilta cac sang dwng vat liéu sdy h = 17cm, cho
v (m/s) bién thién tir 0,2 + 0,6m/s. Ké&t qua thi nghiém thu
dugc nhue trong bdng 2 va hinh 7.

Bang 2. Két qua thi nghiém x& dinh anh hudng cliavan toc tac nhan sdy

v(m/s) T(h) Glucose (g/100g)
02 242 14,65
03 23,38 1487
04 222 15,05
05 21 1515
06 2045 15,07
tfg) Glucose (g/100g) oo
s L\O\ - tG(l]:.)cose (2/100g) ‘ I
22 ] O\O o
1 _/-Xzzg\ 150
20 - /-/ __ .
TET Az 88 44 55 #8 B wiai

Hinh 7. D6 thi anh hwng ctia van toc tac nhan séy v(m/s)
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Qua bang 2 va hinh 7 cho thay, khi tang van t6c tac
nhan sdy thi qua trinh trao d6i nhiét m gilra vat liéu sdy va
tac nhan sdy tdng nhanh, toc do thoat am tir vat liéu sdy
vao budng sdy va tlr budng sdy ra ngoai duyoc thyc hién
nhanh hon. Do do, thoi gian sdy giam xudng, con ham
lvong duong Glucose clia san phdm sdy cé chiéu hudéng
tang va dat tri s6 I&n nhat 'ng véi van t6¢c dong khi sdy
0,5 + 0,6m/s. Néu van toc tac nhan say ti€p tuc tang, cac
phan (ng bién d6i vé thanh phan héa hoc xay ra méanh liét
hon, ham lvgng duong Glucose gidm xuéng do téc do
gidm dm quéa nhanh, long c6 mau trdng nga, thoi gian lvu
dong khi & trong budng sdy ngan, nhiét do dong khi sdy
thoat ra ngoai cao nén hiéu sudt sir dung nhiét thap.

3.2.3. Anh hugng khoang cach céac sang dung vat liéu
sdy h (cm)

Diéu kién thi nghiém: Nhiét do tac nhan sdy t = 70°C, van
toc tac nhan sdy v =0,5m/s, cho h (cm) bién thién tir 9 +25cm.
Két qua thi nghiém xac dinh anh hwéng clia khoang céach cac
sang vat liéu sy thu duoc nhu trong bang 3 va hinh 8.

Bang 3. Anh huang clia khoang cach gira cc sang ding vat liéu séy

h(cm) (h) Glucose (g/100g)
9 23,3 14,8
13 22,02 15
17 21 15,15
21 20,1 15,1
25 198 15,06
L2(€1:>_ Glucose (g/lOOg): =
s \O ::: t’i(llllj)cose (2/1002) ‘ ; 15.5
2. ; \o E
| SR e~ sy
Soo]ilii aemn C— o F
o P 14.5
vail L 140
é 1'0 1'5 2‘0 2'5 h (cm)

Hinh 8. D6 thi anh hwang cla khoang cach sang dung vat liéu séy h(cm)

Qua bang 3 va do thi 8 ta thay, thoi gian sdy gidm dan
khi tang khoadng céach gilta cac sang duyng vat liéu sdy do
kha nang trao déi nhiét - 4m gilra vat liéu sdy va tac nhan
sdy tot hon. Khi khodng cach gilta cac sang dwng vat liéu
sdy cang nhé thi mat dé long nhan trong budng sdy cang
I&n, kha ndng thoat am clia vat liéu sdy kho khan la nguyén
nhan dan dén cac phan (tng héa hoc baét loi xay ra va dac
biét dwong Glucose. Trén do thi cho thdy, khi khoang cach
gitra cac sang dung vat liéu sdy la h = 17 + 25¢cm, san pham
c6 ham lvgng duwdng Glucose cao nhat. Sdn pham long
nhén cé mau vang sang, dong déu, mui thom, dac trung, vi
ngot clia mat ong, déo dai.
3.3. Két qua phan tich chi tiéu ly héa

PE danh gia chét lvgng long nhan sau khi sdy, chiing toi
da phéi hop véi Trung tdm phan tich va gidm dinh thiyc pham
Quéc gia - Vién Cong nghiép thuc pham Ha Noi tién hanh
phan tich xac dinh mdt s6 thanh phan hoa hoc clia mau san
pham long nhan trwéc va sau khi sy qui vé dang kho tuyét
ddi. Trén hinh 9 la sic ky d® ham lugng duong dwoc xac dinh
trén may do séc ky ldng maRID - 10A clia Nhat Ban [7].
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Hinh 9. Sac ky d6 ham lyong duong

Tién hanh so sanh mot s6 chi tiéu chat lvgng cla long
nhén sau khi sdy khé nhu trong bang 4.

Béng 4. Cac chi tiéu thanh phan dinh dudng clia long nhan sdy khd

Mauthi | Mau thi

T CAc chitiéu pon | M&u | nghiém | nghiém

vi | ban | sdybdng |sdybang

dau | maysdy | maysdy

SB0G-150 | thiicdng
1 |BGam 9/100g | 81,51 9,02 11,31
2 | Ham lugng Vitamin C mg/100g | 558,53 550,61 426,62
3 |Hamlugng duong Gucose | g/100g | 19,48 | 15,15 1511
4 | Hamlugng duong Sucrose | g/100g | 46,88 | 46,60 44,23

5 | Ham lvgng SO, mg/kg | - - -

T két qua phan tich trong bang 5 cho thay, khéng cé
ham lwgng SO, trong long nhan sau khi sdy (<10mg/kg).
Trong mau thi nghiém sdy bang khi sinh hoc cho thdy, ham
lwvong duong Sucrose c6 bién d6i chuwa dang ké trong quéa
trinh sdy (gidm tir 46,88 dén 46,609/100g), ham lwvgng
duong Glucose bi bién doi tir 19,48 dén 15,15g/100g do
anh huwéng clia nhiét do. Ham lwgng Vitamin C tdng
7,93mg/100g do v&i mau ban dau. Trén co s¢ do, so sanh
veoi chat lugng long nhan xody khé trong nghién ctru clia
tac gid Bach Qudc Khang va céng su [1], thi c&c chi tiéu trén
déu dat tiéu dung trong nwéc. Nhu vay, cac két qua nghién
clru xac dinh céac chi tiéu hda hoc clia qua trinh sdy long
nhén dam bao do tin cay.

4. SO SANH CHI TIEU KINH TE KY THUAT CUA PHUONG
PHAP SAY THU CONG

Tién hanh so sanh két qua 10 sdy thu cdng clia 6ng
Nguyén Van Thao, két qua trinh bay trén bang 5 va hinh 10.

Bang 5. MGt s chi tiéu kinh té - ki thuat clia long nhén xody

Long mauvang |Long mau vang banh
sam, kho, kémdéo[my, mdi thom d&c

8 |Chét lrgng san pham dai, vingotkhong [trung, vi ngot mat

dam, long det. |ong, déo dai.
9 |VOn dau tu (triéu dong) 30-35 75-85
100 i
65
50 28 EL 35
)
Hiéu suat Thoi gian  Dién Vén diu
str dung séy(h) ning twr (tridu
(%) (KWh) dbng)
W Lo sy thi céng ™ HE théng siy SBOG-150

Hinh 10. Biéu do so sanh chi tiéu kinh t& k§ thuat

Qua bang 5 va hinh 10 ta thay, so v&i cac hé théng sdy
thl cong hé thong sy SBOG-150 ¢ wu diém: thai gian say
la 21 gi& chi bang 70% so véi hé théng sdy thi cong; dd
kho khdng dong déu la 2,69% giam 2,66% do véi hé théng
sdy thu cong. Hiéu sudt st dung la 65% tang lén 37% do v6i
hé théng sdy thd cong, con vén dau tir la 75 + 85 triéu
dong so véi hé thong sdy tha cong la 30 + 35 triéu dong.
5. KET LUAN

Mau sc, vi ngot clia long nhan sdy kho thay déi khong
dang ké khi sdy & nhiét do tlr 60°C + 90°C. K&t qua thuc
nghiém don yéu t6 da xac dinh dwgc anh hwéng cla cac
yéu t6: nhiét do tac nhan sdy T (°C), van tdc tdc nhan sy
v(m/s) va khodng cach gilta cac khay sdy h(cm) dén thoi
gian sdy T (h), ham lvgng duong Glucose (%), va da lua
chon dugc khodng nghién ctu thich hgp cla cac yéu té
lam co s& cho phuong phap nghién ctru thic nghiém da yéu
t6. Day la co s& quan trong dé hoan thién thiét ké va ché tao
thiét bi sy long nhan say str dung nang luvgng khi sinh hoc.

TT|  CacchitieukT-kT | Losdythicong Ts"ggteb'lzzy

1 {Thoi gian séy (h) 30 21

2 | PiBu kién thoat am Boi lvu tynhién | DA luu crding bic
3 |Khéi lvgng long nhén twoi (kg) 120 120

4 |Chi phi nhién liéu cho cd mé séy 36 kg than 14,24 m* Biogas
5 |Chi phi dién nang (KWh/mé sdy) 0 118

6 |D0 kho khong déu (%) 5,35 2,69

7 |Hiéu sudtst dung (%) 28 65

TAI LIEU THAM KHAO

[1]. Bach Qudc Khang va cac cng si, 2004. Nghién ctu xay dyng quy trinh
cdng nghé va thiét bj bao quan ché bién mot s rau qué tuoi ¢ quy mé vira va nh.
Béo cdo tong két d& tai cap nha nudc, Vién Co dién nng nghiép va Cng nghé
sau thu hoach, HANdi tr. 21, 62 - 64, 285 - 291.

[2]. Nguyén Manh Diing, 2001. Béo quén ché bién va nhitng giai phap phét
trién 6n dinh cay vai, nhan. NXB Nong nghiép HaNi.

[3]. Pham Thi Minh Hug, (2008 — 2009). D& tai NCKH& CN cap b “Nghién ctiu
(g dung ndng Irong khi sinh hoc 1am khd nong san thirc pham trong diéu kién
dong bang song Hong”. Bai hoc St pham ky thuat Hung Yén.

[4]. Pham Thi Minh Hug, Tran Nhu Khuyén, Nguyén Van Thinh, 2011. Ung
dung phuong phap quy hoach thue nghiém t6i wu hda cac thong s6 clia thiét bi séy
long nhén xody st dung nang Iwong khi sinh hoc SBOG -150. Tap chi Co khi Viét
Nam s 6, HaNoi, pp 10 - 14.

[5]. Ratana Attabhanyo, Ms. Suwanna Srisawas, 2006. Dried longan flest for
further processing. Thai agriculture standard - Bangkok, 3, 367 — 403.

[6]. N. Tippayawong, C.Tantakitti, S.Thavornun, V. Peerawanitkul. Energy
conservation in drying of peeled longan by forced convection and hot air
recirculation. Department of Mechanical Engineering, Chiang Mai University,
Chiang Mai, 50200, Thailand.

S8 44.2018 e Tap chi KHOA HOC & CONG NGHE | 63






