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NGHIEN CUU THIET KE VA CHE TAO MAY SAY LANH
DUNG DPE SAN XUAT THUC PHAM KHO

LE DUC TRUNG*, VO HONG NHUT**
Tom tit

ai bdo nay gidi thiéu két qud nghién cieu thiét ké va ché tao mdy say
B nhiét d thap (mdy sdy lanh) diing dé sdy cdc logi trdi cdy, rau, cii va

cac loai thuc phcfm nhay cam voi nhiét do cao. May Scfy lanh duwoc thiét
ké diea trén suw két hop giita ky thudt sdy va kj thudt lanh theo nguyén Iy bom
nhiét (heat pump drying). Muc dich chinh 1a tao ra mé hinh say ¢ nhiét dé
trong khodng 30°C + 50 °C nham giam thiéu anh hirdng boi nhiét dé cao lén
san pham khi sdy do”‘ng thoi giit dwoc mui vi va giam khi thai ra moi tru’d'ng
May co nang suat sdy tir 15 - 20 kg nguyén lzeu/me dwoc trang bi h¢ thong
diéu khién tién tién, c6 hién thl day dii cac thong $6 cong nghé can thiét, cé thé
cai ddt tw dong thoi gian sdy. Vi vdy, mdy say khéng chi thudn loi cho nguoi
sir dung ma con thich hop cho nghién ciru cong nghé va san xudt thir nghiém
cdc san pham thuee pham khé. Két qua thuwee nghiém sdy mét sé logi rau cii qua
(xodi, mit, ca rot, hanh 1G) cho thdy véi nhiét d sdy trong khoang 40 °C tGi
45 °C, thoi gian say can thiét tir 7h t6i 14h. Chi phi ndng lwong trong khodng



3,5 = 6,0 kWh/kg san phém khé. So sdnh véi cdc mdt hang tieong ti trén thi
truong (dung cong nghé say nong), san pham thu nghiém cé mau sdc, miti vi
gan voi ty nhién hon.

Tir khéa: Thiét ké, ché tao, sdy lanh, bom nhiét, thuwe phim kho, mé hinh
Abstract

This article introduces some research results from design and manufacture
of a cool dryer (low temperature dryer) using for dehydration of the foods
that are vulnerable to high temperature. The equipment is the combination
between air convection drying and cool air conditioning technology (heat pump
drying). It aims to create a drying model workable in the range of temperature
from 30°C to 50°C that minimizes bad effects of high temperature on product
quality, at the same time retains the flavour of the foods and reduces the
exhaust to the environment. The machine has capacity of around 15 - 20 kg
(input materials) per batch, equiped with an advanced control and monitoring
system, the drying time is able to setup automaticly. Therefore not only it is
easy and favourable for the users but also suitable for conducting research

" Khoa Ky thudt Céng nghé - Truong Pai hoc Ciru Long
" Khoa Ky thudt Cong nghé - Truong Pai hoc Cuu Long

S$6 22 nam 20211 37



BN TP CHi KHOA HOC DAIHOC CUU LONG

trials on food drying. The experiments of drying some foodstuffs (mango, juck
fruit, carot, onion) show that at temperature around 40 - 45 °C, the drying time
vary from 7h to 14h depending on the type and dimention of the materials.
The energy consumption for drying is in range of 3.5 to 6.0 kWh/kg of dryed
product. On the sensory assessment, the products have natural colour, flavour

better than that of hot air drying.

Key word: design, manufacture, cool drying, heat pump, dryed food, model.

1. PAT VAN PE

Say lanh str dung nguyén ly bom nhiét
(heat pump drying - HPD) 1 sy két hop giira
cong ngh¢ séy va ky thuat lanh, nham tao ché
d sdy thich hop cho cac san pham khéng chiu
dugc nhiét 46 cao. Uu diém cua sy lanh 1a
gitip giam bién d6i chat lwong san phdm so voi
sdy nhiét thong thuong, dong thoi cho phép
tuan hoan mot phan hodc toan bo tac nhan sdy
trong thiét bi, giam thiéu xa thai ra bén ngoai.
Mat khac chi phi cho sy lanh thdp hon nhiéu

cao hon san pham siy nhiét thong thuong, tac
nhan sdy co thé tuan hoan khép kin nhim gitr
dugc mui vi, gidm tadc dong 1én mai truong.
Thiét bi c6 quy mé thich hop cho viéc nghién
ciru cong nghé va san xuét thr nghiém san
pham kho trai cay, rau hodc cac nguyén ligu
khac nhay cam véi nhiét d9, c6 thé dugc ding
lam mo hinh phat trién cong nghé say.

II. TONG QUAN VE VAN DPE
NGHIEN CUU

2.1. K¥ thuit siy kho thuc phim:



so voO1 say thang hoa, thap hon chién hoac say
chan khong [7].

Séy lanh da duoc Gng dung nhidu & cac
nudc phat trién dé sdy cac loai nong san thuc
pham [9]. O Viét Nam sdy lanh méi chi duoc
ap dung o nhitng co so ché bién thyc pham
yéu cau chat luong cao [1]. Dé cong nghé sdy
lanh duoc 4p dung rong rdi cin c6 cac nghién
ctru dé tao ra cac thiét bi siy lanh phu hop cho
ting loai nguyén liéu, dé st dung van hanh,
ddng thoi gia thanh thiét bj va chi phi sdy ¢
thé canh tranh véi cac loai hinh may say khac.

Tt nhu cau thue tién d6, dé tai: “Nghién
ciru thiét ké va ché tao mdy sy lanh siv dung
cho san xudt thuwe pham khé chit lirong cao”
da dugc dua vao chuong trinh nghién ctru khoa
hoc cong nghé cua Truong Dai hoc Curu Long.

Muc tiéu ctia d@ tai 1a tao ra thiét bi séy o
nhiét do thap dé san pham cua né co chat luong
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K§ thuat siy kho di duoc ung dung tir
1au cho bao quan va ché bién noéng san thuc
pham. C6 rat nhiéu phuong phép sdy khac
nhau tir don gian nhu phoi nang (sun drying),
sdy nhiét d6i luu (heat drying) chién (frying),
dén phuc tap hon nhu sdy btic xa hdng ngoai
(infrered drying), sdy lanh (cool drying), sdy
chan khong (vacuum drying), say thing hoa
(freeze drying), hodc két hop nhiéu phuong
phap. Tuy loai nguyén liéu va yéu cau chat
luong san pham ma co s& san xuat quyét dinh
lya chon cong nghé séy thich hop.

Khong khi binh thuong ludn chira mot ty
1¢ 4m nhét dinh, nén kha nang hut Am khong
cao. Dé ting kha ning hut 4m, ¢ thé dung
phuong phép ting nhiét do, hodc tach am khoi
khong khi lam cho khong khi kho hon. Khi tang
nhiét d6, mac du lugng am khong doi, nhung
d6 am tuong d6i cua khong khi giam xudng,
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lam khong khi c6 kha niang hat am 1am kho
vat liéu [6]. Phuong phép tang nhiét 46 c6 uu
diém 1a don gian, nhung nhi¢t d§ cao co thé
anh huong khong t6t toi chit lwong san thuc
pham [8].

Dé khong khi kho hon ma khong can ting
nhiét do thi phai tich 4m khoi khong khi, bang
cach dung chat hut am (silicagen, acid H,SO,
dac...) hoac su dung nguyén ly bom nhiét.

2.2. Hé théng siy lanh sir dung nguyén
Iy bom nhiét (Heat Pump Dryer - HPD)
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nén, dan ngung tu (dan néng), van tiét luu
(TL), dan bay hoi (dan lanh) va hé théng dng
din moi chét lanh. Phin may siy gdm: budng
séy, quat ddi luu, calorifer (str dung dan néng
cua may lanh hodc bd sudi bd sung), dan tach
am (st dyng dan lanh cua may lanh) va hé
théng dng dan khi.

Hinh 2 str dung dd thi khong khi am I-d
dé mo ta qua trinh bién doi trang thai ciia khong
khi tudn hoan trong may sy lanh.
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Hinh 1. So @ nguyén 1y hoat dong ciia
may siy bom nhiét [4].

Khi siy lanh theo nguyén ly bom nhiét,
khong khi dugc lam lanh Xuéng nhiét do thép
hon nhiét & bdo hoa dé hoi 4m trong khong
khi ngung tu lai va duogc tach ra, do am tuyét
d6i cuia khong khi giam. Khong khi lanh nay
lai dugc sudi Am dé tré nén kho hon téi nhiét
d6 cao hon rdi dugce din vao buéng séy dé hat
am tir vat liéu. Do nhan am tir vat liéu nén khi
ra khoi budng sdy khong khi tré nén 4m hon
va quay tro lai dan lanh dé tach am.

So d6 hinh 1 cho thdy hé théng méy sdy
lanh 1a su két hop gitta mot may lanh (méy diéu
hoa lam lanh khong khi) va mot may sy doi
lwu. Méy lanh gém cac bd phan chinh: May

il ldn }d: d

! ‘

Hinh 2. Biéu dién qua trinh siy lanh trén
do thi trang thai I-d [4]

Khéng khi 4m sau khi ra khoi budng siy
(diém C) c¢6 ham 4m d2 dugc 1am lanh xudng
nhiét do diém suong (diém D). Néu tiép tuc lam
lanh, hoi 4m duoc tach ra, ham 4m khong khi
giam xudng t6i d_(diém E). Sau khi suéi 4m
t&d1 nhiét do tl (diém B) khong khi kho hon va
duoc dan vao séy vat liéu (qua trinh séy duoc
biéu dién bang doan BC). Chu trinh kin tiép
tuc cho toi khi sdy kho vat lidu.

2.3. Phat trién va mg dung k§y thuit
say lanh

O cac nudc cong nghiép, ki thuat siy
lanh da duoc tng dung tu rat sém, trude khi
may lanh trd nén pho bién [6]. Tuy vay, trudc

S6 22 nam 2021| 39



s TAP CHI KHOA HOC BAI HOC CUU LONG

day do gia may lanh cao, hiéu suat sir dung
ning luong ctia may lanh con thip, nén mg
dung cho sdy thuc phdm bi han ché. Nhimng
thap ky gan ddy, nho tién bo k¥ thuat, chi phi
dau tu may lanh ngay cang giam, dong thoi
hiéu suét nang lugng cuia may lanh cao hon,
séy lanh tré thanh mot lwa chon wu ti€n cua
nhiéu hing san xuét thuc phim, duoc pham va
cac ché pham sinh hoc. Sau day 13 mot vai vi
du vé tng dung k¥ thuat sdy lanh (HPD) cho
sdy thuc phiam dugc dung 1am tham khao cho
thiét ké may sy lanh cta dé tai nay.

Tai hoi thao vé cong nghé siy to chirc
boi truong Pai hoc Estadual Paulista - Brasil,
V. Silveira va J. Telis [11] da gidi thiéu mo
hinh may sdy lanh dung cho nghién ctru sdy
trai cay, st dung mdt dan lanh va hai dan nong
dat song song. M6 hinh méy say lanh duoc

sinh hoc (enzyme, men vi sinh...) phuc vu nuoi
trong thily san. Mot s6 cong ty san xuat thuc
pham xuit khau ciing d4 trang bi may say lanh
hodc may siy thing hoa nhim dam bao chat
lwong cho cac thi truong cao cép.

Maic du vay, trong thuc té cho t&i nay tai
Viét Nam, mdy sdy lanh van chua duoc Gng
dung nhiéu trong san xuat dai tra, do gia may
sdy lanh (nhdp khau hodc ché tao trong nudc)
van con kha cao. Mit khac, da sb cac co s6 san
Xuat van quan niém chi phi nang luong cho
qua trinh sdy lanh 16n hon sy truyén thong,
nén chua sin sang dau tu cong nghé siy lanh.

III. PHUONG PHAP NGHIEN CUU
3.1. Lua chon phuwong an thiét ké

Sau khi tham khao mot s6 mdy sdy trong
va ngoai nudc, trén co sé muc dich cua de tai,

1Lt A 1A 31



DPai hoc Quoc gia Singapor (NUS) gidi thi€u
nam 2008 dung cho nghién ciru va san xudt
thir nghiém ctia Khoa K¥ thuat (Engineering
Faculty) [5]. May sy lanh nay ciing str dung
mot dan lanh véi hai dan ngung tu (mét dan
chinh cho sdy dit ngay sau dan lanh va mot
dan phuy dat bén dudi budng sdy dung dé diéu
chinh ché d6 nhiét d6 siy).

O Viét Nam trong nhimg nam gan day,
may sy lanh ciing da dugc nghién ciru va dua
vao tmg dung say thuc phdm chit luong cao.
Vién han 1am khoa hoc VN da ing dung may
séy lanh cho duy 4n san xudt bot ngh¢ nano. Mot
s truong ky thuat, nhu truong dai hoc Su pham
K¥ thuat Tp. HCM ciing da thuc hién mot $b
d@ tai ché tao va str dung may sdy lanh phuc
vu nghién ctru va mo hinh thyc tap cho sinh
vién. Vién nghién ctru nuéi trong thuy san 11
cling da dung may sdy lanh cho siy ché pham
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- Phuong phtic sdy: theo mé (mdi mé siy
tr 10 - 15 kg nguyén li¢u trai cay);

- Kiéu bd phan chira nguyén li¢u: dang
budng say, str dung khay dot 15 dé chira nguyén
liéu.

- Vat liéu chinh ché tao buéng séy, khay,
kénh dan: dung inox SU 304 1a thép hop kim
chuyén dung cho ché tao thiét bi ché bién thuc
pham.

- B6 phan gia nhiét bd sung: dung dién trd.

- May lanh: dung may diéu hoa thuong mai.

- C6 ddng ho k§ thuat s6 dé do nhiét do
va d6 am tai dau va cudi budng sdy; C6 thé
diéu khién duoc nhiét d6 siy on dinh véi sai
s6 trong khoang +2 °C. C6 thé diéu chinh duoc
toc d6 gié ddi luu trong may sdy; C6 thé cai
dat thoi gian sdy.
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3.2. Phwong phap tinh toan cac thong
s6 cong nghé siy lanh: Dya vao cac phuong
trinh can béng vat liéu, nang lugng, dong hoc
sy va db thi trang thai khong khi am I-d dé tinh
toan cac thong s chu trinh tac nhan sy [4],
[3]. Ttr d6 xac dinh dugce luu lwong khong khi,
kich thudc budng sdy, cong sut may lanh, cong
suat bo sudi, cong sut quat ddi luu. St dung
phan mém AUTOCAD dé v& ban vé thiét ké.

3.3. Phuong phap ché tao may sy
lanh: Dya vio ban v& thiét ké va trang thiét
bi ché tao sin c6 & Xuodng co khi (may han,
khoan, tan, cit ...) cua Trudong Pai hoc Cuu
Long dé ché tao thiét bi. Quy trinh ché tao
g6m cac cong doan chinh theo thir ty: ché tao
khung méy — lip dit thiét bi — lam vo bao
che — chay thtr khong tdi — Hi¢u chinh —
chay thur ¢6 tai — Hoan thién.

VI KETOITA NCHIEN CTTTT

G,=G1(100- M )/(100 - M,) = 13(100-
80)/(100-30) = 3,7 kg

Trong do: M, va M, 1a d6 am lat xoai
trudce khi say va do am sau khi say;

- Luong 4m phai bay hoi trong qua trinh
sdy: W=G, G,=13-3,7=93 kg

4.1.2. Xdc dinh lwu lwong tdc nhén sdy
(khéng khi) di qua budng sdy [6]:

Gia thiét: khong khi ngoai trdi c6 d6 am
ban dau 1a ¢_=70%, nhiétdo t =35 °C; nhiét
d6 tac nhin sy vao budng sy 1a t, =45 °C;

Tu dd thi I-d ta xac dinh ham 4m trong
khong khi ngoai troi la x = 0,020 kg/kg. Sau
khi qua dan lanh, nhi¢t d§0 khong khi giam
Xuéng t. =18 °C, ham 4m con lai x, = 0,013
kg/kg. Sau khi nang khong khi da 1am lanh
1én 45 °C, trong khi ham a4m khong dbi thi do

A tirvono AA1 o11a FhAano Fhi o141 viiAnho D R0/



I
4.1 Ket qua tinh toan cin bang vat li¢u

4.1.1. Xdc dinh lwong nguyén liéu va
san phéim:

Chuén bi nguyén liéu: lya chon, rtra, got
vo, tach hat, thai lat dé dua vao sdy. Can luong
xoai trude khi got vo, sau do can lugng xoai
lat thu dugc dé xac dinh ty 1¢ thit xoai.

Lay xoai lam nguyén liéu cho tinh toan
can bang vat lidu.

- Luong trai cdy nguyén liéu (xoai qud)
cho mot mé sdy: G,=20kg

Vi ty 18 thit xoai trén tong qua 13 65%,
ta co:

- Luong xoai lat (da got vo, b hat, cit
14t) ban dau cho mot mé sdy: G, = 0,65x20 =
13 kg;

- Lwong san pham sau khi sdy [6]:

aas Ao Y S W AR AT T
Khoéng khi nay dugc dua vao say vt liéu. Trong
qua trinh sdy d6 am tuong d6i cua khong khi
tang 1én, khi ra khoi budng siy d6 4m trung
binh ctia né dat ti 50%, nhiét d6 giam xubng
t, =35 °C, tuong tmg ham am khong khi cudi
qua trinh sdy tang lén té1 x, = 0,019 kg/kg.
Khéng khi nay lai duoc 1am lanh tach 4m rdi
gia nhiét dé lam tic nhan say.

ettty o B

Gia thiét thoi gian sdy 10h. Dé bdc hoi
9,3 kg nudc tir vat lidu, tbe do bdc hoi 4m
trung binh 13 0,93 kg/h. Tuy nhién, toc d6 boc
hoi am 1a khong déu, trong khoang 1/3 thoi
gian dau cia qué trinh sdy, tbc d6 bay hoi 4m
1a 16n nhét va 6n dinh (khong dbi), lugng am
bay hoi chiém téi 50% tong lwong 4m can bay
hoi. Nhu vay trong 3h dau lugng 4m bay hoi
khoang 4,7 kg am, twong Gmg luu luong khong
khi cho giai doan nay trung binh 14 1,6 kg 4m/h.

Luong khong khi dé bay hoi 1 kg am:
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[=1/x,-x,)=1/(0,019 - 0,013) = 167
kg/kgH,O.

Luu lwong khong khi khé qua may siy:

L = 1,6x167 = 267 kg/h; Hay V, =
267/1,29 = 207 m*/h

4.2. Tinh toan cAn bing ning lrong [4]

4.2.1. Can bing ning hrong cho phan
may lanh

Dan lanh may diéu hoa can phai lam lanh
luong khong khi L sau khi ra khoi budng sdy
tir 35 °C xudng 18 °C (nhiét d6 cai dit cho dan
lanh) theo hai giai doan:

- Giai doan lam lanh: khong khi tir 35°C,
d6 4m 50 % duoc dwa qua dan lanh t6i nhiét do
bdo hoa am. Tra dd thi I-d khong khi 35°C, d6
am 50 % c6 ham nhiét 1a I = 19 keal/kgkkk;
nhiét do bdo hoa am la t_ = 26 °C, ham nhiét

Luong nhiét thai ra tir dan néng (thiét bi
ngung tu) cua may lanh la:

N, =N, + 0,9N_= 1,65 + 0,9x0,75 =
2,32 kW.

4.2.2. Can bang nhiét cho phan thiét
bi sy [4]

Nhiét luong can dé nang nhiét do khong
khi tir sau dan lanh (t_= 18 °C) lén nhiét d¢ siy
t, =45 °C), dugc tinh nhu sau. Do [, =1, nén
cong suat can thiét cua calorifer la:

N =4,18x(1, - 1)L/3600 = 4,18x(19 - 12)
x207/3600 = 1,65 kW

Nhiét luong dé nang nhiét d0 nguyén
lidu tir nhiét d6 dau (t= 30 °C) 1én nhiét do
sdy t, =45°C:

Q= Cp.Gz(t1 - t) = 3,6x13x(45 - 30) =
702 kJ

, \ 2
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la I, =17 kcal/kgkkk;

- Giai doan lam qué lanh: khong khi tur
nhi¢t d§ bao hoa dugc lam lanh t6i t, = 18 °C
(nhiét do cai dat cho dan lanh). Tai nhiét do nay
ham nhiét cuia khong khi 1a I, = 12 kcal/kgkkk.

Tir d6 ta tinh dwoc cong suat lam lanh
t6i thiéu s& la:

N, =4,18x(I, - I,)L/3600 =4,18x(19 - 12)
x207/3600 = 1,65 kW = 5.570 BTU/h

Tinh chgn may lanh [3]:

Tirkét qua tinh N, chon may lanh c6 cong
suét lanh dt 1am lanh tach 4m khong khi. Khao
sat cac may lanh thuong mai, ta chon mdy lanh
TOSHIBA model RAS-H10D2KCVG-V dap
g dugc cic yéu cau phan may lanh cho hé
théng. May c6 cong sudt méy N_=1HP=0,75
kW, cong suat lanh 9000 BTU/h, ¢6 trang bi
inverter dé tiét kiém nang luong.

A2 )56 22 nam 2021

CUllg suat gt Call 4 tallyg et 4o
nguyén liéu la: N = Q/t = 702/(10x3600) =
0,02 kW.

Nhu vay, lugng nhiét thai ra tai dan nong
(N, = 2,32 kW) 16n hon tong nhiét can cho
dun nong khong khi sau dan lanh va nhiét lam
néng nguyén lidu. Do d6, vé ly thuyét khi sir
dung nhiét toa ra ¢ dan néng dé dun néng tac
nhan siy sau dan lanh thi khong can phai tén
nang lugng cho bd sudi nong (calorifer). Tuy
nhién, bd sudi van can thiét cho giai doan khoi
d6ng may va diéu chinh 6n dinh nhiét do trong
qua trinh sdy.

4.3. Lua chon két cdu may

Sau khi tham khao két cau cia cac may
séy lanh tir cac nguén khac nhau, can ctr vao
muc dich yéu cau cta dé tai va diéu kién ché
tao tai xudéng Co khi - truong Pai hoc Cuu
Long, ba phuong an kha thi b tri cac bo phan
may séy lanh (hinh 3) duoc duara dé lua chon.
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Hinh 3. Cac phwong an bé tri két cau cac b phan ciia may siy lanh
(l-buéng séiy; 2-Dan lanh; 3-Dan ngung tu; 4-Quat; 5-calorifer).

- Phwong an a): 1a phuong an dé dong
khi ¢6 tr¢ lyc nho nhit. Tuy nhién dan ngung
tu ctia may lanh phai dat Gp xubng, c6 thé anh
huong khong tot dén van hanh may (c6 vi tri
thang dtmng);

- Phuong an b): néu chon phuong an
nav thi dan nano dhivae 130 d5 hon 1V nhirno

Chon chiéu cao buéng séy la 0,8 m;
khoang cach gifra cac khay 1a 0,1 m. Vay co
thé bé tri duoc 7 khay dat song song v&i nhau
theo chidu cao budng sy.

Vi nang suit thiét ké ctia may say 1a 20
kg/mé (nguyén liéu trai cdy), mdi khay can

ey Fivor LI AaZeoeo e D 1o svrvrivr A T2 AL L (el s AAL,
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di chuyén dong khi phtrc tap hon nhiéu, lam
tang can trd thuy luc.

- Phuong an c): chon phuong an thi dan
néng duogc lap dat hop ly, ddng thoi di chuyén
dong it phure tap hon phuong an b), tr¢ luc dong
khi khong ting nhiéu so voi phuong 4n a).

Vi vy phuong 4n ¢) duoc chon dé thiét
ké két cAu may say lanh.

4.4. Xac dinh kich thwéc chinh cua
may siy

Chon khay 1a tim dot 15 (inox SU 304
day 0,5 mm, 16 D5 mm, mat do 16 60%).

Chon chiéu rong cta budng siy 1a 750
mm cho phu hop kich thuéde chiéu rong cia
dan lanh (740 mm, duoc lip theo chiéu rong
may sdy). Sau khi trir di phan chiém chd cua
khung may, ta c6 chiéu rong cta khay 1a:
B, =750-2x30-4-6=680=0,68m

vilua uuvyLv Alivdadlls J g

da cat lat).

Hguyuvll 11yu (ual vay

Chon chiéu day 16p trai cdy trén khay
1a 10 mm, ty 18 14p day khay 0,8; khdi luong
riéng thit trai cdy 1000 kg/m3. Vi khéi luong
trai cdy trén mdi khay 13 3 kg thi ¢6 thé tinh
duogc dién tich mdi khay: F_=m/(p.h.k) =3/
(1000x0,01x0,8) = 0,375 m?

Vay chiéu dai khay la:

L, =F/B, =0,375/0,68 = 0,55 m

ChonL, =0,57 m

Chiéu sau cua budng sdy duoc xac dinh
theo chiéu dai khay, tinh c4 khung va khe hé

can thiét cho khi luu thong, ta xac dinh duogc
chiéu sau budng sdy 14 0,7 m

Tuong tu, cac kich thudc con lai cua may
say duoc xac dinh phu hop véi kich thudc
budng sy va cac bd phan may lanh.
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4.5. Két qua ché tao may siy lanh

May sdy lanh dwoc ché tao ¢ hinh
phoi canh va kich thudce the hién trén hinh 4.

Céc thong sb chinh ctia may sdy:

e Vit li¢u chinh: inox 304

¢ Kich thwée:

- Kich thudc bao may: 1400x750x1450 mm

- Kich thudc budng siy: 700x690x850 mm

- Kich thuéc khay say: 680x570x25 mm

- S6 luong khay sdy: 7

e Thong s6 cong nghé (bang 4.1):

- Ngudn nang lugng: dién 1 pha, 220-230V

- Cong suét tiéu thu trung binh: 1,0 kW

- Nang suat G, =20 kg nguyén ligu twoi/me;

- Nhiét d6 sdy: trong khoang 25 °C t6i 55 °C;

- Thoi gian sav moi mé: khoane tir 8 h




t6i 14 h. ' Hinh 4.5. Thir nghiém may say lanh
Bing 4.1. Cdc thong so cong nghé sdy va két qua thiv nghiém siy

Tiéu ton ning

D6 am ban dau P am  Nhiét

STT Nguyén liéu (wéc dinh, %) sau s?iy do s?iy T:}:n Eglll?n lwgng E
M, (%)M,  (°C) y (kWh/kg.sp)

1 Ca rot 88 2542 4542 740,5 3,5

2 Xoai 80 3043 4542 10+1 4,8

3 Mit 81 3043 4542 13£1,5 6,0

Bang 4.1 cho thiy thoi gian siy mdi loai Trong d6:

nguyén li¢u khac nhau. Vi cac loai cu, qua da K - Hé s ton that nang luong, chon K = 1,5
thir nghiém, thoi gian say dao dong tir khoang

- Cong suétdié inhN =1,0kW.
2h 161 13h, N_-Cong suatdl,@ntrungb N =1,0kW.
C , . p T - Thoi gian sdy [h]
Chi phi nang luong dugc tinh bang so

kWh tiéu thu cho san xuat 1 kg san pham, Cjz " kh6’i lugng san pham (da say kho)
dugc tinh so bo theo cong thirc sau: E = cua mot me say.

K.N_T/G,. G, =G,(100 - M,)/(100 - M)
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E - chi phi nang luong (trong truong hop
san xuat voi cong suit va san luong dinh mirc);

Trén co so thue nghiém cho thay chi phi
nang luong dao dong tir 4 - 6,5 kWh cho 1 kg
san pham, twong dwong 9.000 VND - 15.000
VND cho mdi don vi (kg) san pham sau khi sdy.

Viéc sdy thir nghiém maot vai loai thuc
pham chi nham danh gia kha nang hoat dong
clia may sdy ma chua phai 1a cic nghién ciru
vé cong nghé sdy cac loai nguyén liéu nay. Vi
vay, cac két qua ghi trong bang 5.1 chi 14 so b9,
khong phai két qua ti wru. San pham xoai sdy
bang may sy lanh duoc ghi lai trén hinh 4.6.

KET LUAN

May say lanh duoc thiét ké gon nhe, kich
thude phu bi 1400x750x 1450 mm, st dung vat
tu (chu yéu 1a inox SU 304) v6i do bén cao

v d3m h3io vA <inh an toan thive nham MA1

POCOPHONE
SHOT ON POCOPHONE F1

2 . ,
Hinh 4 6 Q3n nham voal cav fir mav cav lanh



mé co thé sdy duoc tir 15 - 20 kg nguyén lidu
(rau, cu, qua); thoi gian say tir 8h t6i 13h tuy
chung loai va kich thudc san pham. Nhiét do
sdy trong khoang 30 °C t6i 55 °C. Chi phi nang
luong trong khoang 4 - 6,5 kWh/kg san pham.
May dugc thiét ké thuan tién cho nguoi st dung
khi can thay doi ché do sy, c6 thé chuyén tir
sdy lanh sang sdy nhiét thong thudng, c6 thé
chon phuong thirc sdy c6 tuan hoan toan bo
hodic mot phan khi thai. Nguoi sir dung co thé
theo doi cac thong s6 nhiét do, d6 am khong
khi tai cac diém quan trong trong qua trinh sy
thong qua cac cam bién va ddng hd sb hién thi
tuong tng, c6 thé cai dat thoi gian sdy dé tu
dong khoi dong va tat may say.

Mic du sdy lanh (HPD) khéng phai 1a
cong nghé¢ hoan toan maéi, nhung viée ap dung
HPD cho siy thuc pham sao cho vira dam
bao chét lugng, ddng thoi dat hiéu qua cao vé

AAAREES TR e pASEAR P AASEAAR AEEE NSRS T RRESRYg WEYg RS AEERe

mat kinh té (giam vdn dau tu va chi phi ning
luong) van 1a van dé dugc cac gidi khoa hoc
va quan ly san xuat quan tim. San pham may
sdy lanh nay di phan nao dap tmg duoc yéu
cau thuc té dat ra.

Pé phat huy hiéu qua ctia méy say lanh,
can c6 cac nghién ctru hoan thién cong nghé
sdy céc loai nguyén liéu khac nhau, nham xac
dinh ché d6 siy tdi wu cho timg loai san pham,
hoic két hop véi cac k¥ thuat ché bién khac
v6i muc dich dap tmg nhu cau ngdy cang cao
va da dang cta nguoi tiéu dung.

Mic du da duoc tinh toan thiét ké mot
cach khoa hoc dé dam bao hiéu qua st dung,
nhung do ¢6 cong suit nho nén may siy lanh
ctia dé tai chi phit hop véi san xuét thir nghiém
hodc san xuit quy mod ho gia dinh. Tuy vay,
mAy say ndy c6 thé lam hinh mau cung cép s6
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lidu dé thiét ké cac cd may sdy 16n hon phuc
vu cho san xuat hang héa quy mé cong nghiép.
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