KHOA HOC CONG NGHE

NGHIEN CUU THIET KE, CHE TAO VA
XAC BINH CHE BO cONG NGHE TOI UU THIET BI
HAP HAI SAN LAM VIEC LIEN TUC, NANG SUAT 50 kg/gio
Vi K& Hoach?, L2 Anh Pirc?

TOM TAT

Nghién ctru duoc tién hanh nhim tinh toan thiét ké, ché tao va khao nghiém thiét bi hip chin hai sdn diéu
khién tu dong hoat dong theo nguyén ly hép lién tuc. Thiét bi hdp hai sin ning suat 50 kg/gio nhé gon da
duoc ché tao theo cac két qua tinh toan thiét ké. Thiét bi hoat dong én dinh, da niang, dé diéu chinh thong
6 van hanh vé luu luong hoi, nhiét d6 va thoi gian hédp tmg v6i méi loai hai san. Két qua khao nghiém hép
véi cua bién, tém sti, muc 6ng, nghéu, ca Bac ma da cho thdy nang suit cao, chat luong san pham tot. Dién
hinh hoéa hai san hdp, tién hanh nghién ctru quy hoach thyc nghiém hdp ghe, két qua nghién ciu da xay
dung duoc cac phuong trinh héi quy mé ta anh huong cua thoi gian hdp (t) va luong hoi nuéc bao hoa can
thiét (G) cho qua trinh hép dén chat lugng ghe sau khi hép (E) va chi phi dién ning riéng cho qua trinh hip
(Q): Q =-30,2922 + 1,24583.G + 0,144973.t - 0,02455.G*- 2,19097. 1076

E = 0,85627 — 0,0167789.G — 4,49618.10%.t + 5,28.10™.G*+ 1,08194. 10°¢

Céc thong s6 hoat dong t6i uu va céc chi tiéu tdi uu ciia thiét bi hdp d6i véi ghe da duoc xac dinh; chat luong
ghe, chi tiéu protein va sinh hoa clia ghe sau khi hép dat tiéu chuén Viet Nam TCVN 8337:2010; chi phi dién
nang riéng cho hdp E_,, = 0,47 kWgid/kg ghe véi thoi gian hdp 1a 330 giay va luong hoi nuéc cin thiét cho

qua trinh hép 1a 25,4 kg/gio.

Tirkhéa: Thiét bi hap, thoi gian hp, Irong hoi nude bao hoa, chi phi dién nang riéng.

1. BAT VAN BE

Ché bién hdp chin héi san néi chung va cua
ghe néi riéng 1a qua trinh cén thiét dé dam bdo gitt
duoc chit luong san phdm do cac loai hai san dé bi
hu héng, khi bi won théi sé nhanh chong giam chat
luong dinh duong va huong vi.

Trong qua trinh ché bién hai san, truoc tién la
lam sach va phan loai, sau d6 1am chin dé v6 hoat
enzym va tiéu diét phan 16n vi sinh vat, giit duoc
thanh phin dinh duong, mui vi va mau sic dic
trung, dam bao chit luong trong qua trinh ché bién.

Thuc t€ hién nay viéc lam chin hai san c6 nhiéu
cach nhu: bang cach ludc trong nuodc soi, cach lam
nay c6 rdt nhidu nhuoc diém nhu lam mét chét
luong dinh dudng ctia san phdm, gidm mui thom va
mau sic ctia san phdm, ning sudt thdp, nguon nuoc
thai gay 6 nhiém moéi truong, cong nhan van hanh
rit vat va khi lam viéc véi moi truomg néng buc.
Cach 1am khac 1a hdp theo mé da khic phuc duoc
mot s nhuoc diém vé chat lugng ctia phuong phap
ludc, nhung nang suit con thdp vi qua trinh hép
gian doan theo mé, van hanh cla cong nhan con
ning nhoc, thiét bj chua diéu khién va kiém soat
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duoc @6 chin trong qué trinh van hanh, déng thoi
ton thoi gian va dién nang khi gia nhiét dén nhiét
d6 hép gitra cac mé hép. Cac thiét bi nhip ngoai
hién nay c6 tu diém 1a hép lién tuc nén nang suét
cao nhung chi phi du tu cao, diéu chinh cha yéu
theo kinh nghiém ctia nguoi van hanh.

Nhim khic phuc cac han ché néu trén, trong
nghién ctru nay da tién hanh tinh toan thiét ké, ché
tao va khao nghiém thiét bi hap chin hai san diéu
khién tu dong va cdp hai san lién tuc dé hdp, dong
thoi tién hanh quy hoach thuc nghiém hip ghe voi
ning suit 50 kg/gi¢. Cho dén nay chua cé cong
trinh khoa hoc nio trong nuéc cong bo vé linh vuc
nghién ctru nay.

2. PHUONG PHAP VA VAT LIEU NGHIEN CUU

2.1. Phuong phap

Phuong phap tinh toan thiét ké: ké thira cong
trinh nghién cttu c6 lién quan dén pham vi nghién
ctu. Tham khao cac tai lieu chuyén nganh, cong
nghé va thiét bi hdp hién dang duoc sir dung, cic
dic tinh cta hai san,... dé 1am co s& cho viéc tinh
toan va thiét ké.

Viéc tinh toan thiét ké budng hip dua vao ly
thuyét tinh toan méy van chuyén lién tuc dang bing
tai, nang sudt thiét ké, thoi gian hdp, dic tinh cta
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hai san...; tinh toan nhiét va luong hoi nuéc can
thiét cho qua trinh hip dua vao luong nhiét can
.thiét, luong nhiét tén that...; cac thiét bi dan dong
duoc tinh toan theo ly thuyét tinh toan chi tiét may
va hé dan dong co khi.

Phuong phap ché tao: dua vao yéu cau ky thuat
ctia ban vé thiét ké. Mot s6 chi tiét chudn héa duoc
chon mua trén thi truong.

Phuong phap quy hoach thuc nghiém: duoc
thuc hién theo moé hinh “bai toan hop den”. Bo tri
thi nghiém theo kiéu ngiu nhién hoan toan. Cac s6
liéu thi nghiém duoc thuc hién theo phuong phép
hoi quy phi tuyén. St dung phan mém Statgraphic
Ver.7.0 @é xtt ly s6 liéu thuc nghiém va phan mém
Microsoft Excel dé 1ap va giai bai toan tdi wu hoa.
Bai toan t6i wu héa da muc tieu duoc xay dung theo
phuong phép thira s6 Lagrange.

2.2. Vatlieu

Ghe dung trong thi nghiém la loai ghe xanh
s6ng, day la loai ghe c6 san luong cao nhat tai Viét
Nam, phan bé phé bién & khip cac ving bién cta
Viét Nam, mua sinh san kéo dai quanh nam. Ghe c6
kich thuéc 7 - 9 cm, khéi luong trung binh 200
g/con, dugc go bé mai theo quy trinh ché bién dé
dong hop truoc khi dua vao thiét bj hap.

Chat luong thit ghe sau khi hap duoc danh gia
theo TCVN 8337:2010 thong qua viéc thanh 1ap hoi
dong danh gia chat luong (thang diém 10 cho chat
luong cao nhat). Cac chi tiéu sinh hoa duoc xét
nghiém tai Trung tdm Dich vu Phan tich Thi
nghiém TP. HCM: chi tiéu vé protein cia ghe duoc
kiém nghiém theo phuong phap AOAC 992.15, chi
tiéu E.coli theo phuong phap ISO 16649-2:2001, vi
khudn Salmonella theo phuong phap PCR
electriophoresis, ...

8. KET QUA NGHEN CUU

1. Két qua tinh to4n thiét ké va ché tao

P4 thiét ké va ché tao duoc thiét bj hdp hai san
nang suat 50 kg/gio (hinh 1).

+/ Mot s6 két qua tinh toan thiét ké:

Ning suat cta thiét bi hap: 50 kg/gio.

Kich thuéc pha bi may: dai x rong x cao: 2.500
x 750x 1.300 mm.

Kich thudc budng hép: dai x rong x cao: 1.600 x
200 x 200 mm.

Buong hép duoc thiét ké 3 16p, giira 1a 16p cach
nhiét. Phia trén budng hdp cé ndp déng mo dé

thuén tién trong viéc vé sinh, bao tri bao dudng.

Hinh 1. M6 hinh thiét bj hdp hai san sir dung hot
nuéc tir ndi hoi
1. Khay hp; 2. Neip budng hap; 3. Ong dén hoi
tir noi hoi; 4. Ong thodt hoi: 5. Bang ti hap; 6. Vich
budng hap; 7. B¢ diéu khién; 8. Khung; 9. Péng co
Khay hdp va bang tai hdp dang luéi soi dan
duoc ché tao bang thép khong gi SUS304. Cong
sudt dong co truyén dong cho bang tai hip 1a 0,1
kW. Van t6c bang tai hip duoc diéu khién bing
bién tan.

Hinh 2. Thiét bj hdp hai san durgc ché tao va lp rap
hoan chinh

Téng nhiét luong cin cung cip cho budng hip:
45.278 kJ/ gio.

Luong hoi nude bao hoa can thiét cho qua trinh
hép: 30 kg/gie.

Nhiét d6 hdp: 99 - 100°C. Tdng cong sudt dién
tiéu thu: 16 kW gio.

Thiét bi hap da thiét k€, ché tao c6 thé st dung
mot trong 2 nguoén hoi nuéc (tiy theo qui mod san
xuAt): tir néi hdp dit truc tiép trong budng hip hoic
tir ndi hoi qua hé théng 6ng va van hoi din vao
buéng hdp. Khi sir dung néi hdp, muc nudc trong
noi hdp dugc gidm sat bing cam bién mic nudc.
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Céc thong s6 hoat dong cta thiét bi hap duoc
cai dit, hién thi va diéu khién tu dong.

2. K&t qua nghién cttu thuc nghiém

Két qua khao nghiém so bo da cho thdy thiét bi
hip dat yéu cu ché tao va cac két qua khao nghiém
sai khac khong dang ké so véi cac két qua tinh toan
thiét ké. Thiét bi hap van hanh 6n dinh, dé thao tac,
an toan lao dong.

Két qua khao nghiém hép véi cua bién, tom s,
muc éng, nghéu, ca Bac ma da cho thdy chit luong
san pham sau khi hdp dat yéu cdu cong nghé, thiét
bi hédp dé diéu chinh thong s6 cong nghé theo timg
loai hai san, dat @6 chinh xac cao. Mau sic va mui vi
ctia cac loai hai san sau khi h4p cao hon hin so v6i
phuong phap ludc.

Quy hoach thuc nghiém hdp ghe duoc tién
hanh trén co s& “bai toan hop den” nhim xay dung
cac phuong trinh héi quy biéu dién sy anh hudng
ctia cac thong s6 hoat dong ctia thiét bi hap dén cac
chi tiéu kinh té ky thuat va chat lugng san phim sau
khi hdp.

2.1. Két qua xay dung “bai toan hop den”

Cac thong s6 dau vao:

- t: thoi gian hap (s); G: luong hoi nudc bao hoa
cén thiét cho qua trinh hap (kg/gio).

Céc chi tiéu dau ra: ]

- Q: chét luong ghe sau khi hap (diém); E: chi
phi dién ning riéng cho qua trinh hap (kW gio /kg).

T(X;) —» Thiétbihdpghe [—> Q(Y)
G (Xz) —— B E(YZ)

Hinh 3. M6 hinh “bai toan hop den” mé ti qua trinh

nghién ctru trén thiét bi hdp
Bang 1. Mirc va khoang bién thién ciia cic thong sd
thue nghiém
Thong s | Thoigianhdp | Luong hoi nuéc bao
Mirc j t (gidy) hoa G (kg/gi0)
Diém sao dudi 215 23
Mt dudi 240 25
Miic co s¢ 300 30
Miic trén 360 35
Diém sao trén 385 37
Khoang bién thién 60 5

2.2. Két qua thuc nghiém va xit Iy sd lieu
Phuong trinh hdi quy mé ta dnh hudéng cia thoi
gian hép (t) va luong hoi nudc bao hoa cén thiét cho
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qué trinh hdp (G) dén chat lwong ghe sau khi hip (Q):

Q = -30,2922 + 1,24583.G + 0,144973.t -
0,02455.G%- 2,19097.10.t2 (R? = 0,968)

Phuong trinh hdi quy mé ta anh huong ctia thoi
gian hép () va luong hoi nuéc bao hoa cén thiét cho
qua trinh hip (G) dén chi phi dién nang riéng cho
qua trinh hap (E):

E = 0,85627 - 0,0167789.G — 4,49618.10%¢t +
5,28.10%.G?+ 1,08194.105.t% (R? = 0,984)

0.75 ¢
0.65
0.55 ¢
0.45
0.35
0.25 %

G 32

Hinh 5. Quanh¢ E-G-t

3. Két qua x4y dung va giai bai toan tdi uu hoa
da muc tiéu

- Him muc tiéu: Q — max va E — min.

-Ham diéu kién: 1,414 > t, G, >- 1,414

Két qua gidi bai toan toi uvu da muc tiéu nhu sau:
+Thoéng s6 t6i wu:

Luong hoi nudc toi wu: 25,4 kg/gio.

Thoi gian hap t6i wu: 330 gidy ~ 5,5 phut.

+ Chi tiéu t6i vu:

Chit luong ghe sau khi hap: dat TCVN.

Miic tiéu thy dién nang rieng: 0,47 kWgio/kg.

Ning sudt ctia thiét bi hdp & ché do t6i uu dat
48 kg/git, ddm bao duoc nang sudt thiét ké. Nhu
vay, lugng hoi nuéc bao hoa cén thiét cho 1 kg ghe
14 0,61 kg-hoi nudc/kg-ghe.

Cac miu ghe sau khi hdp duoc cép dong hdt
chan khong va duoc giri di xét mau nhim kiém tra
ham luong protein va cac chi tieu vi sinh. Két qud
cho thdy ham luong protein ctia ghe sau khi hap 14
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17,3%, ham luong E.coli < 10 CFU/g, khong c6 vi
khudn Salmonells,... Nhu vay, cac két qua da cho
thay chat luong ghe sau khi hdp dat yéu cau theo
tiéu chudn Viét Nam.

4. KET LUAN

Trén co sé muc tiéu va noi dung nghién ctru, co
s ly thuyét va thuc nghiém, nghién cttu da hoan
thanh cac noi dung vé tinh toan thiét ké&, ché tao va
khdo nghiém thiét bi hdp hai san diéu khién tu
dong va c4p hai san lién tuc dé hap. Két qua khao
nghiém hdp mot s6 loai hai san da cho thay thiét bi
hap hai san da nang, dé dang cai dit va thay ddi cac
ché do hap theo timg loai hai san, ning suit cao va
chat luong san phdm sau khi hdp dat tiéu chudn
Viét Nam.

Tir két quéa quy hoach thuc nghiém khi hap ghe
voi ning suat 50 kg/gio da xay dung duoc cac
phwong trinh héi quy mé tad anh hudéng cia thoi
gian hap va luong hoi nudc bao hoa can thiét cho
qua trinh hap dén chat luong ghe sau khi hap va chi
phi dién ning riéng cho qua trinh hép. Tir d6 da xac
dinh dugc cac thong s6 hoat dong va chi tiéu ti uu
clia thiét bj hap.
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ABSTRACT STUDY ON DESIGNING, MANUFACTURING AND DETERMINATION
OF OPTIMAL TECHNOLOGICAL PARAMETERS OF THE CONTINUOUS SEAFOOD STEAMER
WITH CAPACITY OF 50 KG/H

Vu Ke Hoach, Le Anh Duc
Summary

This study was performed to design and manufacture an automatic and continuous steamer for seafood
steaming. The automatic and continuous steamer with capacity of 50 kg/hour was designed and
manufactured based on design parameters. The steamer operates stably, operating parameters are adjusted
easily for each kind of seafood. Steam experiments on crab, shrimp, squid, shellfish, Scombridae fish
showed product quality after absorption met technical requirements. Based on manufactured seafood
steamer, we performed steam experiments for crabs to determine regression equations describe the effects
of steam parameters on technical and economic norms. The experimental results determined related
equations predict steaming time (t) and saturated vapor flow (G) on product quality (E) and specific electric
consumption for steam process (Q):
Q =-30.2922 + 1.24583.G + 0.144973.t — 0.02455.G%- 2.19097.10*.t2
E = 0.85627 - 0.0167789.G — 4.49618.102.t + 5.28.10*.G?*+ 1.08194.1075.t2
Result of solving optimal problem gave optimal regimes of crab steamer were determined, Crabs quality,
protein and biochemical indicators of crabs after steaming met TCVN 8337:2010 Vietnamese standard, E
= 0.47 kWh/kg at steaming time of 330 seconds and saturated vapor flow of 25.4 kg/h.
Keywords: Steamer, steaming duration, saturate vapour, electric power cost.
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