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TOM TAT

Nghién curu da thuc hién thiét ké, ché tao va khdo nghiém mdy Scfy nam méc nhi va nam
bao ngw theo nguyén 1y sdy bom nhiét. Mot may sdy da dwoc ché tao véi nang sudt 50 kg/mé.

Cdc théng s6 hoat déng cia mdy sdy nhw nhiét dé tac nhan sdy, am do twong doi tac
nhén sdy, van toc tac nhdn sdy Va thoi gian sdy Va dwoc cai dat, hién thi va giam sdt tw déng.
Cdc théng s6 nang heong ciia qud trinh sdy dwoc ghi nhdn va luu triv trén bg ghi nang hrong.
Két qua sdy thir nghiém cho thdy may sdy hoat déng on dinh, rit ngdn thoi gian sdy khodang 1
- 1,5 gio va ndng cao chat lwong ndm sau khi sdy so véi cdc phieong phdp sdy ndam hién nay.

T khoa: scfy; bom nhiét; nhiét do tac nhan Scfy; dé am; nam.
ABSTRACT

The research carried out to design, manufacture and test of a heat pump dryer for drying
of oyster mushroom and black fungus mushroom. The dryer has been manufactured with a
capacity of 50 kg/batch.

The operating parameters of the dryer such as drying temperature, the relative humidity
of drying air, drying air velocity and drying time are set, displayed and monitored
automatically. Energy parameters of drying processes are recorded and stored on the energy
recorder unit. The drying experimental results showed that the dryer operates stably, shorten
the drying time about 1 - 1.5 hours and improve the quality of mushrooms after drying
compared to the current methods for drying mushrooms.

Keywords: drying; heat pump; drying air temperature; moisture content; mushroom.

hoat tinh sinh hoc. Do ham luong nudc trong

1. PAT VAN DPE S : . _
nam rat cao, trung binh 1 kg nam tuoi c6 0,8 -

Cé4c loai ndm duoc trdng phd bién hién
nay tai Viét Nam 1a nAm méc nhi, nAm bao
ngu, ndm déng ¢, nAm linh chi.... Trong d6
nAm moc nhi va nim bao ngu duogc trong phd
bién véi s6 lwong 16n so véi cac loai nam
khéc. CAc loai nAm nay rét giau chat dam, cac
axit amin, vitamin, chat khoang va céc chat c6

0,9 kg nudc nén thoi gian bao quan cia nam &
nhiét d6 binh thuong rat ngan. Nam s& nhanh
chéng bi Gng, mat mau va c6 mui kho chiu.
N6i chung phdam chat caa nim s& giam. Vi
vay, sau khi thu hoach néu mudn sir dung ndm
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& dang tuoi thi can sir dung ngay hoic cé bién
phép bao quan phu hop.

N4m bao ngu khong gidng nhu cac loai
nim khac, sau 2 dén 3 ngay néu khong duoc
lam kho s& bi hong. Bé kéo dai thoi gian bao
quan, ndm bao ngu ciing nhu cac loai nim
can dugc so ché thanh nam khé. Cac phuong
phép 1am kho ndm hién nay chu yéu 1a phoi
nang, ti siy niang luong mat troi, 10 sdy thu
cong va may siy theo phuong phap say
khong khi néng. Cac phuong phap nay tuy
don gian, chi phi thap, nhung ton tai nhiéu
nhugc diém, thoi gian phoi kéo dai 2 - 3
nang, thoi gian siy kéo dai tir 6 - 7 gid, nim
sau khi phoi sdy bi thim mau va quan trong
hon ca la 1am giam chat lwong nam sau khi
phoi, sdy. Vi vay, viéc sdy nam sau khi thu
hoach 1a hét sc quan trong va can thiét dé
giai quyét bai toan kinh té - ky thuat, dam
bao dugc chat lwong san pham sau khi say.

Véi céac loai nam, khi sdy & nhiét o cao
s& lam anh huong dén mau sic ciia nim, phé
hiaty cac chat dinh dudng, hoat tinh sinh hoc,
mui vi, vitamin,... cia nam [1], do d6 s& 1am
giam chét luong san pham. Vi vay, siy o
nhiét d6 thap theo nguyén ly sy bom nhiét
s& dap tng duoc nhirng yéu cau khat khe vé
chat luong sau khi siy do tac nhan sy c6 do
am tuong dbi thap, nhiét do say thap so véi
cac phuong phap sdy thong thuong, do do
han ché dugc sy anh huong khéng co loi vé
mau sac va mai vi ty nhién caa san pham [2].

N4m ciing nhu cac loai rau qua noi
chung, qua trinh sdy s& lam thay déi cac
thanh phan dinh dudng, hoat tinh,... va mau
sic cua nAm. Su thay doi nay da duogc nhiéu
tac gia cong bd cho mot sé loai rau qua
[11,[31.[4], [5]-

Muc tiéu caa nghién cau nay nham thiét
ké ché tao duoc may say nim theo nguyén ly
sy bom nhiét quy mé san xuat céng nghiép
V6i nang suat 50 kg/mé va thuc nghiém say
cho ndm bao ngu va nAm moc nhi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vat liéu sir dung trong thi nghiém

Vit liéu thi nghiém 13 nAm bao ngu xam
twoi va ndm mdc nhi tuoi dat tiéu chuan Viét
Nam TCVN 5322:1991 (CODEX STAN 38-
1981) [6]. Khi am do ndm dat 12% theo Tiéu
chuan Viét Nam TCVN 10918:2015
(CODEX STAN 39-1981) thi ngimg say [7].

2.2 Phwong phap nghién ciru
- Phuong phap nghién ciru 1y thuyét:

Céc thong s6 ciia may sdy dugc tinh todn
thiét ké cin ctr vao ning suit may siy, cac
dac tinh nhiét vat ly cua nam, yéu cau ky
thuat clia qua trinh sdy nam, 1y thuyét tinh
to4n may sdy bom nhiét [8], 1y thuyét tinh
toan vé tmyén nhiét va tinh toan thiét bi trao
d6i nhiét [9].

- Phuong phap nghién ctru thuc nghiém:

May say duoc ché tao theo cac phuong
phap gia cong tiiy theo ho chi tiét can gia
cdng. Mot s6 chi tiét qui chuan duoc chon
mua trén thi trudng theo cac két qua tinh
toan.

May dugc khao nghiém khong tai dé
theo ddi chat lwong ché tao may, kiém tra
hoan chinh méay va khao nghiém cé tai dé
kiém tra cac két qua tinh toan thiét ké va hiéu
chinh thong s6 cong nghé thiét bi.

Céc thong s6 thue nghiém dugc xac dinh
nhu sau:

Am d6 ndm dugc xac dinh bang can
phan tich 4m d6 nhan hiéu A&D-MX 50 ciia
Nhat Ban, d§ nhay cua can 0,001 gram, dai
nhiét d6 phan tich 50 - 200°C.

Khéi luong vat liéu sdy duoc do bang
can dién tir va 4m do tai thoi gian séy t duoc
xéc dinh bang cong thirc (1):

M, =100- 0 (100 M,) )
W
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Trong do:
M¢: 4m d6 nam tai thoi gian t (% wb.):
Mo: 4m d6 ban dau ctia ndm (% wb.);
We: khdi lwong nam tai thoi gian siy t (h);
Wo: khéi luong ban ddu cta ndm (g).
Tbc do séy: tde do séy duoc tinh theo
cong thirc (2):
Mt — Mg at
At

dM = (2)

Trong do:

dM: toc d6 siy (%/h);

M, Meac @6 4m clia nam tai thoi gian sy t

va t+ At(%); Ar: khoang thoi gian sy (h).
Tiéu thyu dién ndng riéng clia qua trinh

sdy duoc xac dinh theo cong thirc (3):

Se = E (3)
Gp
Trong do:

E: dién nang tiéu thy cia 1 mé siy, (KWh).
Gn: khéi lugng ctia nim trong 1 mé say (kg).

Nhiét do tac nhan séy va nhiét do vat
liéu say dugc do bang cam bién nhiét d6 loai
can nhiét PT100 pham vi do 0 - 200°C, sai s6
+ 0,2°C, tiéu chuan IP 68. Pién ning tiéu
thu, cong suat may dugc ghi nhan thong qua
bo giam sat diéu khién cia may va dugc
kiém tra bang dong hd dién 3 pha EMIC
MV3E4 30 - 60 A, 50 Hz va Ampe kim
AC/DC Lutron DM-6056, sai s6 + 1%.

S6 vong quay cua quat cp tac nhan siy
duge diéu chinh théng qua bién tan Invt
CHF100A, tan s6 0 - 60 Hz va dugc do bang
dung cu do sb vong quay DT2234 véi do
chinh xac 1 vong/phut.

Xir Iy s6 liéu thuc nghiém: sy khac biét
ctia cac s6 lidu thi nghiém vé mat théng ké
duoc xir 1y bang phuong phap LSD (Least
Significant Difference - Gidi han sai khac
nho nhét) [10].

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1 Nguyén ly cdu tao va nguyén ly lam
viéc caa may say
Ning suat may sdy: 50 kg ndm twoi/mé.

Nhiét do séy duoc chon trong tinh toan
thiét ké 12 60°C.

May sdy ndm theo nguyén 1y siy bom
nhiét nang suat 50 kg/mé trinh bay trén hinh
1. May gdm c6 4 bd phan chinh: budng say,
bom nhié¢t, bd phan phan phéi tac nhan séy
va bo phan diéu khién thiét bi sy.

Trén co sé ké thira cac két qua nghién
ctru da cong bd, chon nguyén 1y siy budng
va vat lidu sdy dit trén cac khay sdy. Ngudn
nhiét dé gia nhiét cho tac nhan sy va vat liéu
sdy 12 bd bom nhiét va bd dién trd gia nhiét
phu.

Véch budng siy, khay siy va cac chi tiét
clia may sy duoc ché tao bang thép khong gi
304 nhim dam bao vé sinh an toan thuc
pham. Ciu tao vach budng siy gom 3 16p, &
gifta 14 16p cach nhiét. Ctra budng sdy duogc
b6 tri & miat trude ciia mdy, trén clra bd tri
tdm mica trong sudt chiu nhiét dé theo doi
dién bién bén trong budng say.

B6 bom nhiét dugc bd tri tach biét bén
ngoai budng say va rap két ndi dé thuan tién
cho vi¢c bdo tri, bdo dudng cling nhu qua
trinh van chuyén mdy say. Cong suit bd bom
nhi¢t dugc xac dinh thong qua tinh toan thiét
ké.

Céc thong sd hoat dong ciia may sy nhu
nhiét d6 tdc nhan siy, am do tac nhan say,
van toc tac nhan sdy, thoi gian siy duogc cai
dat, hién thi va giam sat ty dong. Céc thong
sd ning luong cta qua trinh sdy dwoc ghi
nhén va luu trit trén bd ghi nang lugng.

Vi cac phan tich lga chon nhu trén, két
qua di xac dinh duoc nguyén 1y ciu tao va
nguyén 1y 1am viéc cua may siy nim theo
nguyén 1y bom nhiét. Nguyén 1y ciu tao cia
may dugc trinh bay trén hinh 1.
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Hinh 1. May say nam theo nguyén Iy say bom nhiét

1. BUOng sdy; 2. Ong dan tac nhan Say, 3. Quat say; 4. 'Bo bom nhiét; 5. Bo diéu khién may
sdy; 6. Khung dat khay say; 7. Ong hoi luu tdac nhdn say, 8. Dign tro; 9,10. Dan bay hoi va
dan ngung ty; 11. Huéng chuyén dong cua tac nhan sdy; 12. Quat thol tac nhan say; 13.
Pong ho ap sudt cao, &p sudt thap; 14. Tu hién thi cac thdng so bg bom nhiét.

Nguyén ly lam viéc: nam bao ngu dugc
xép déu Ién cac khay sdy va dat 1én khung
dat khay siy (6). bong kin cua budng say.
Cai dat cac thong sO ciia may trén trén tu
didu khién (5). Lan luot khoi dong quat séy
A3) 16i dén bom nhiét (4). Quat (3) dugc thiét
ké 1a quat huong truc c6 nhiém vu day tac
nhan sy qua bd bom nhiét (4) dé tach Am tai
dan bay hoi va gia nhiét & dan ngung tu dén
nhiét do can thiét. Tac nhan sy tiép tuc theo
duong 6ng din vao budng sy (1) dé tach am
cho nam. Khi can thiét, nhiét d6 cua tac nhan
sdy s& dugc gia nhiét nhd cac dién tro (8).
Tac nhan sdy sau khi qua buéng sdy s& hoi
luu vé& bom nhiét theo duong ong (7). Qua
trinh 1ap di lap lai cho dén khi vat licu sdy dat
d6 4m yéu cau thi ngung qua trinh say.

3.2 Két qua tinh toan thiét ké
- Tinh toan thiét ké khay sdy:

Két qua thyc nghiém da xac dinh duogc 1
m? khay c6 thé chtra dugc 5,26 kg nim bao
ngu tuoi v6i bé day 16p ndm ~ 40 mm, cin
cr vao ning suat thiét ké 1a 50 kg nam
twoi/mé thi dién tich khay can thiét dé chua
hét 50 kg ndm nay 12 9,4 m?,

Dé thuan tién cho nguoi thao tac va kich
thude cua vat liéu ché tao khay, chon khay
sdy co kich thudc dai x rong = 1010 x 680
mm. Khung khay siy duoc lam bang inox
304 dang hop c6 kich thudc 30 mm x 10 mm

- Nhu vay, tong sd khay dé chira hét 50 kg
nam la 14 khay. Khay say dugc lam bang inox
403 ludi. Kich thudc khay say nhu hinh 2.
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Hinh 2. Khay sdy
- Tinh toan thiét ké khung dé khay sdy:

Céc khay sdy duoc bd tri trén khung d&
khay sdy. Kich thudc khung duoc tinh toan
thiét ké trén co sé s6 khay say va kich thudc
khay say.

Chon khoang cach giita 2 khay sy la
100 mm. Vat liéu ché tao khung d& khay say
la thép khong gi loai hop vudng 30 mm x 30
mm. Nhu vy khung d& khay c6 kich thude:
dai x rong x cao = 1.072 x 740 x 1550 mm.
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Hinh 3. Khung do khay sdy

- Tinh toan thiét ké buong siy:

Kich thuéc budng sdy dugc tinh toan
thiét ké can cr vao kich thude cua khung d&
khay sdy, kich thuéc kénh dan tac nhan sy
va khoang tréng can thiét dé thao tac. Trén
co s& do, két qua tinh toan thiét ké da xac
dinh duoc kich thudc budng sdy: dai x rong x
cao: 1300 x 850 x 1650 mm.

Véch budng siy duoc ciu tao 3 16p, 16p
gitra 1a 16p cach nhiét, 2 vach ngoai la inox
304 day 1 mm. Céc tdm véch cta budng sdy
duogc tinh toan va gia cong riéng, sau do han
ghép lai v6i nhau tao thanh budng say.

- Nhiét luwong can thiét cho sd'y:
Téng nhiét lugng can thiét cho may say:
Q=01+Q2+Q3+Q4+Q5 W.
Trong do
Q: tong lwong nhiét cho qua trinh sy
Q1: nhiét lwong 1am néng vt lidu siy
Q2: nhiét luong 1am ndng budng say, khay siy

Q3: nhiét lugng can thiét dé nude trong vat
liéu say hoa hoi

Q4: ton that nhiét do dan nhiét
Q5: ton that nhiét do buc xa

Luong nhiét Q1 va Q2 dugc tinh can cu
vao nhiét dung riéng ctua vat li¢u séy, khéi
luong vat li¢u dugc gia nhiét va chénh I¢ch
nhi¢t do khi gia nhiét tir nhi¢t d ban dau dén
nhiét d6 say la 60°C: Q1 = 0,965 kW va Q; =
2,37 kW.

Luong nhiét Q3 duogc tinh toan theo ly
thuyét dé dam bao bay hoi nudc trong vat
liéu say: Q3 = 5,72 kW.

Luong nhiét Q4 va Q5 la cac thanh phan
nhiét tén thit trong qua trinh sy duogc tinh
toan theo 1y thuyét truyén nhiét qua vach
phang va truyén nhiét do birc xa: Q4 = 0,78
kKW va Qs = 0,39 kW.

Nhu vay, két qua tinh toan da xac dinh
dugc tong nhiét lugng cho qué trinh say la
10,2 KW. Can ct&r vao két qua nay dé tinh
cong suat ciia bd bom nhiét.
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- Xdc dinh luwu lwgng tic nhén sdy:

Am d06 ban dau cua ndm duoc xac dinh
bang thyc nghiém: ndm bao ngu 13 86%(wb.)
va nam moc nhi 1 82%(wb.). Nhu vay chon
am do 86% dé tinh toan luong am bay hoi.
Am d6 yéu ciu cta ndm sau khi sdy 1a 14%
(w.b), nhu vay lugng nudce can bay hoi khi
say 50 kg nam la 41,86 kg nude. Voi thoi
gian sdy chon trong tinh toan theo két qua
khao nghi¢m so bo 1a 5,5 gio, luong nudce
bbc am trung binh 1a 7,61 kgH20/h.

St dung gian d6 khong khi am dé tinh
toan luong tac nhan say can thiét cho viéc bdc
am 7,61 kgH20/h, két qua xac dinh duoc luu
luong tac nhan sy can thiét dé boc am la
1.856 kg/h, tuong duong 0,51 kg/s. Nang suat
lanh ctia hé thong bom nhiét 14 16,48 KW.

- Tinh toan thiét ké b bom nhigt:

Véi ning suat lanh ciia hé théng can
thiét ké lap dat 1a 16,48 kW, chon nhiét do
dau ra cta thiét bi bay hoi 1a 12°C, méi chat
lanh R22, may nén loai piston 1 cap.

Dua vao dd thi log P-h cua moi chat R22
dé x4c dinh cac thong sb cia chu trinh may
nén lanh, két qua da xé4c dinh dugc cong suét
can thiét cua bd bom nhiét 1a 5 HP.

Tra catalogue cua hang Danfoss, chon
may nén xoan o6c c6 ma hi¢u ZR28K3E-PFJ-
522. Bo bom nhiét duge thiét ké bén ngoai
budng sdy dé thuan tién cho qua trinh bao tri
bao dudng.

- Tinh todn quat sdy:

Céc thong sb can tinh toan cho quat luu
chuyén tac nhan sdy 1a cot 4p va cong suit
quat. Hai thong sb nay dugc tinh toan cin ctr
vao luu luong tac nhan sdy can thiét 1a 0,51
kg/s, twong duong 0,48 m3/s va tr¢ luc cua
toan bd may say. Cac tré luc nay bao gdm Cac
trd luc qua dan bom nhiét, trd lyc cuc bd qua
cac co, 6ng dot thu, dot ma, tén that do ma

at,... Két qua xac dinh dugc cdt ap toan phén
ctia quat 14 412 Pa va cong sut 1a 371 W.

Cin ctr vao két cdu cia budng siy, céch
bb tri khay sy va cac thong sd can thiét cua
quat, chon quat séy la loai quat hudng truc,

bd tri 1 quat thdi & vi tri ddu vao buong say
va 1 quat hat ¢ vi tri ddu ra cua budng say,
bd tri theo chiéu cao ctia khung dit khay sdy.

Trén co sé cac két qua tinh toan thiét ké,
may say nam theo nguyén ly say bom nhiét
duoc thiet ké hoan chinh nhu hinh 4.

Hinh 4. Mdy sdy nam dwoc thiét ké hoan
chinh
3.3 Két qua ché tao

Cian cir vao céc két qua tinh toan thiét
ké, may say nam theo nguyén ly sdy bom
nhiét hinh 5.

Hinh 5. May say nam theo nguyén Iy sdy
bom nhiét

3.4 Khao nghiém may say
- Muc dich khao nghi¢m:

Muc dich khao nghiém nham kiém tra
cac két qua tinh toan thiét ké, chat lwong ché
tao va xac dinh cac thong s6 van hanh cua
may sdy nhu cong suit quat, cong suat dién
trg, cong suat bom nhiét, luu luong tac nhan
say, nhiét do tac nhén say, phan bd nhiét do
sdy va van toc tac nhan sdy bén trong budng
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séy, dién nang ti€u thy, thoi gian séy va su
giam am cua nam trong qua trinh say.
- B4 tri thi nghiém:

Vit liéu sy 12 nAm bao ngu tuoi va ndm
moc nhi tuoi. Nang sudt Séy 1 mé la 50 kg.
Trong qua trinh say, sau moi 60 phut Iay mau
dé xac dinh a am do cua nam. Qua trinh siy két
thac khi am d6 ndm dat 14%. Cac thi nghiém
duoc 13p lai 3 1an va tinh gié tri trung binh

- Két qua khao nghiém:
+ Nhiét do tac nhan sdy:

Tai gia tri luu lwong quat say theo thiét
ké, nhiét do tAc nhan say dat dén nhiét do dén
60°C, dam bao gia tri nhiét do can thiét cho
C4C mé siy.

+Hé thong dién diéu khién ciia may say:

Bo diéu khién hoat dong tdt, chinh xac
theo dung cac gia tri cai dat, cu thé 1a thoi
gian say, nhiét do sy, van toc tac nhan siy,
ché do tu dong hoic bang thao tac thu cong
déu van hanh chinh xac.

Céc thdng sb van hanh cua may say
duoc cai dat dé dang, hién thi va giam sat gia
tri cai dit dung yéu cau. Céc chi sd tiéu thu
nang luong trong qua trinh siy - khir khuan
hién thi trén bo ghi va do nang lwong la chinh
xé&c khi so sanh véi phuong phap do bang céc
thiét bj do chuyén dung.

+ Phan bé nhiér do tac nhan sdy, vdn téc
tac nhan say:

Nhiét do tAc nhan sdy va van toc tac
nhan siy dong déu giira cac khay sdy va tai
C4c Vi tri trén bé mat khay say.

+ Xac dinh vdn toc tac nhan sdy nwong
1Ng V6i tan sé cua bién tan:

Diéu chinh céc gia tri caa bién tan sao
cho van téc tac nhan siy dat cac gié tri theo
yéu cau: 0,5, 1, 1,5, 2, 2,5 va 3 m/s, sau do
ghi lai gia tri tan s6 hién thi trén bién tan,

song song d6 tién hanh do cong suat cua quat
say. Két qua trinh bay trén hinh 6.

Tir s6 liéu khao nghiém, xac dinh dugc
phuong trinh mé ta mi quan hé gitra tan sb
bién tan f(Hz) va van tdc tac nhan siy v (m/s)
c6 dang phi tuyén bac hai.

f=10,05-12,4036.v + 7,8214.v?

(R? = 0,984)
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Hinh 6. Két qua khao nghiém quat sdy

Tir cac két qua khao nghiém cho thay
khi tang tan s6 tir 5 - 45 Hz thi van téc tac
nhan say dam bao gia tri cho may say Khi
van toc tic nhan siy ting, cong suat quat
cling ting va dong co dam bao cong suit cho
quat sdy van hanh.

+ Két qua khao nghiém sdy nam:

Cai dat van toc tac nhan say khi siy nim
bao ngu va nam moc nhi 1a 2 m/s. Nhiét do
tac nhan siy thay doi tai 3 muc 45, 50 va
55°C. Can cir VAo thoi gian say, tiéu thu dién
nang va chat lwong cua ndm sau khi sy, két
qua cho thay nhiét do tac nhan siy phu hop
cho sdy nim bao ngu 1a 50°C va cho niam
méc nhi 1a 53°C. Qué trinh giam 4m cua hai
loai nam theo thoi gian sdy tai cac gia tri
nhiét d6 tac nhan siy nay duoc trinh bay
trong bang 1.

Bdng 1. Qué trinh giam dm cua hai logi ndm theo thoi gian sdy

Thoi gian siy (gio) 0 1 2 3 4 5 6
D6 4m moc nhi (%) 82,3 72,1 51,6 35,4 22,5 13,8 -
Do am bao ngu (%) 86,1 797 638 467 336 22,7 141
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Hinh 7. Qua trinh gidm am ciia nam theo
thoi gian say.

Két qua trung binh cua cac mé siy cho
hai loai nam nhu sau:

- Sy ndm mac nhi: sau 5 gid sdy, am do
nim moc nhi dat gia tri 4m do 13,8%, khdi
lwong ndm sau khi siy 1a 10,5 kg. Téc do say
trung binh dat 13,7 %/h. Pién nang ti€u thu
cho mé say 1a 15,73 kWh. Tiéu thu dién nang
riéng cho qua trinh say 1a 1,49 kWh/kg nam.

- Say nam bao ngu: sau 6 gid sdy, am do
nim bao ngu dat gia tri am do 14,1%, khdi
lugng ndm sau khi sy 1a 8,2 kg. Tc do sy
trung binh dat 12,1 %/h. Pién ndng ti€u thu
cho mé say la 17,19 kWh. Tiéu thu dién ning
riéng cho qua trinh sy 1a 2,1 kWh/kg niam.

Bdang 2. Thoi gian, dm do, toc dg say khi sdy hai logi ndm

Stt  Thong sd sdy

Nam moc nhi Nam bao ngu

1 Nhiét d6 tac nhan siy, (°C) 50 53
2 Thoi gian sdy, (h) 5 6
3 Am do ndm trude khi say, (% wb.) 82,3 86,1
4 Am d6 san pham, (% wb.) ~14 ~14
5  Tbc do sy, (%/h) 13,7 12,1
6  Dién nang riéng, (kWh/kg) 1,49 2,10

Dé dy doan am d6 cua nam tai thoi diém
sdy bat ky trong sudt qua trinh Say, phuong
trinh hdi quy du doan 4m do cua nam M (%
w.b.) theo thoi gian sdy t (gio) duge xac dinh
tir cac sb liéu khao nghiém nhu sau:

Am dé ndm mac nhi theo thoi gian siy:
M = 84,7893 — 17,8839.t + 0,6768.t2
(R2 = 0,985)

Am d6 nim bao ngu theo thoi gian siy:
M = 89,4429 — 14,4607.t + 0,2679.12
(R2 = 0,984)

Nhu vay, tir cac két qua khao nghiém da
cho thay may say hoat dong tot, dat yéu cau
ki thuat. Ché do hoat dong cua may say dugc
xac dinh nhu sau:

- Ning suét say: 50 kg/mé

- Nhiét do say: 50°C khi sdy nam bao
ngu va 53°C khi say nam moc nhi.

- Van téc tac nhan say: 2 m/s

- Thoi gian sdy: 6 gio khi siy ndm bao
ngu va 5 gio khi say nam moc nhi.

So voi cac phuong phap sdy nam hién
dang sir dung voi nhigt d6 say 60°C, may say
n@m theo phuong phéap say bom nhiét njéc du
say ¢ nhiét do thap hon nhung da rat ngan thoi

gian sy trung binh tir 1 - 1,5 h/mé, chat luong
nam sau khi say dat tiéu chuan Viét Nam.

4. KET LUAN

Trén co s& nhu cau thuc té san xuit,
nghién ciru da ké thira cac két qua nghién ciu
trong va ngoai nudc vé cdng nghé va thiét siy,
ly thuyét vé truyén nhiét, tinh toan thiét bi trao
do6i nhiét, dic tinh caa ndm va yéu cau chat
luong cua nam sau khi siy dé tinh toan thiét
ké va ché tao may sdy nim theo nguyén ly siy
bom nhiét ning sudt 50 kg/mé.

Két qua khao nghiém cho thdy may siy
hoat dong 6n dinh, cac thong s6 hoat dong
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clia may sdy nhu nhiét d6 tac nhan sdy, van
tbe tac nhan sdy, thoi gian sdy va 4m do tac
nhan siy dugc cai dat, hién thi va giam sat tu
dong va chinh xac. V&i ndm bao ngu, tai
nhiét d6 sdy 50°C, thoi gian sy 1 6 gio, tiéu
thu dién nang riéng cho qué trinh say 1a 2,1

kWh/kg nam kho. Vi nAm moc nhi, tai nhiét
d6 sdy 53°C, thoi gian sdy 1a 5 gio, tiéu thy
dién nang riéng cho qua trinh say 1a 1,49
kWh/kg ndm kho. Am d6 nim bao ngu va
nam moc nhi sau khi sdy 1a 14%, chat luong
nam sau khi séy dat Tiéu chuan Viét Nam.
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