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TOM TAT

Bai bao trinh bay két qua nghién cru xay dwng mé hinh thuc nghiém thiét bj say &
nhiét d6 thap st dung bom nhiét, déng thdi xay dwng cac bai thi nghiém trén mé hinh
nay dé phuc vu cdng tac hoc tap va nghién ctru khoa hoc cho khoa Nhiét - lanh trudng
Cao dang Cong nghiép Hué.

ABSTRACT

This paper deals with the result of the study on the practical experiments of a low
temperature drying system using a heat pump. Simultaneously, the experimental tests
on this system are intended for academic studies and researches of Thermal-
Refrigeration Technology Faculty of Hue Junior College of Industry.

1.Pjtvande 7 , o

Yeéu cau vé chat lugng san pham ngay cang cao, nhat 1a ngoai yéu cau veé do
kho, mot s6 san pham con doi hoi phai dam bao mau sic, huong vi cao nhu cac san
pham c6 chira tinh dau, huong hoa, duge pham. Cac phuong phép siy & nhiét do cao co
thé phéd huy céc chat hoat tinh sinh hoc nhu héc mén, mau, mui vi, men, vitamin,
protéin... va lam thay doi chét lugng san pham. Vi vdy dé dap ung dugc yéu cu vé
mau sic, mui vi tw nhién sau khi sdy, nguoi ta dd 4p dung phuong phap sy ¢ nhiét do
thap, trong d6 phuong phap sdy s dung bom nhiét to ra c¢6 hiéu qua cao hon ca.
Phuong phép nay cé cac uu diém sau:

- Phu hop véi diéu kién khi hau nong am & Viét Nam.

- Dién nang str dung ciing thip hon so voi phuong phap ding may hat am hap phu.

- Thich hop dé say kho cac vat pham khong chiu duoc nhiét do cao.

- Chéat lugng, mau sdc va mui vi cia san phérn séy duogc git t6t hon.

Di ¢6 mot s6 cong trinh nghién ctru vé hit am va sdy lanh sir dung bom nhiét
trong pham vi nhiét do tir 15 dén 30°C. Tuy nhién vi¢c nghién ctru tng dung bom nhiét
& nhiét d6 tir 30 dén 60°C 14 chua duoc quan tam.

2. Muyc tiéu nghién cdu

Xay dung mo hinh sdy bang bom nhi¢t phuc vu cho cong tac nghién ctru khoa
hoc va thi nghiém cua cén bd va sinh vién nén mo hinh phai diéu chinh duogc dé dang,
c6 thé 1ap rap linh dong (kiéu mé dun).
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3. Phwong phap nghién ciu o

Phuong phap nghién ctu la nghién cau ly thuyet, két hop thue nghiém.
4. Noi dung
4.1. Téng quan vé phwong phdp sdy & nhiét dé thip )

Khac véi phuong phap say nong, & phuong phéap say lanh nguoi ta giam phan ap
suat hoi nudc trong khong khi (tic nhan sdy) bang cach giam luong am va do am twong
dbi trong tac nhan siy dé tao ra chénh léch phan ap suit cta hoi nudc trong vat sy va
tac nhan siy do d6 Am s& tach ra khoi vat sdy di vao tac nhan siy.

Khi 1am lanh khéng khi trong thiét bi trao d6i nhiét (TBTDN) xudng nhiét do thap
hon nhiét 46 dong swong thi khong khi tré thanh khong khi bdo hoa 4m va am s& ngung
dong va tach ra khoi khong khi, @6 am ¢ s& thip hon d6 am ban dau, sau d6 cho khong
khi di qua dan nong thi khong khi s& duoc siy nong, thé siy ciia khong khi sé tang Ién do
d6 co thé séy kho vat séy. Quad trinh xtr 1y khong khi dugc thuc hién & Bom nhiét.

4.2. Xay dung mo hinh thwce nghiém bom nhiét
7_7-,_ 10 Hinh 1. So d6 nguyén Iy cdu tao
1 ciia thiét bi sdy bang bom nhiét.
1- may nén, 2- binh gaz; 3- b nap
gaz; 4- khay hung nwdc ngung;5-
cira diéu chinh gié; 6- dan lanh;
7- nhiét ké: 8- dan noéng; 9- dién
tré; 10- toc do ké; 11- vit liéu sdy;

12- miéng thoi; 13- quat gié,; 14-bo

loc; 15- 5ng mao; 16- van tiét luu,
17- am ké. Méi chdt nap

Hinh 2. Mo hinh thyc nghiém bom nhiét
4.2.1. Muc tiéu cua mo hin}; ) . o

M0 hinh 1a mdt thiét bi sy mini, budng say tang soi, xtr ly khong khi theo hai
phuong phép:

- Phuong phap sdy nhiét d6 thap 14 tich 4m va siy khong khi bang bom nhiét.

- Phuong phép siy nhiét do cao sdy nong khong khi bang dién tro.
4.2.2. So' d6 nguyén Iy cau tao ciia bom nhiét

a) So' d0 nguyén 1y cAu tao va mé hinh thiét bi dworc trinh bay trén hinh 1 va 2.
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b) Céc thong sé ciia md hinh

Moi chit R12; Cong suat may nén: 1,86 KW; Dién tich dan lanh: 0,672 m?; Dién
tich dan néng: 0,832 m?% Cong suit quat: 120W; Cong suit day dién tro: 1750W; khdi
luong téng 52kg.

- Budng sy c6 kich thude: Dai x Rong x Cao = 140 x 140 x 700 mm.

- Kich thuéc mo6 hinh: Dai x Rong x Cao = 1100 x 500 x 1520 mm.

4.2.3. Diéu chinh cdc théng sé trong qud trinh sdy

a) Diéu chinh téc d9 gié: S dung mot Tri-ac diéu khién, ta c6 thé thay doi
cong suat dién cap cho dong co quat lam thay doi toc do quat do do6 thay doi luu lugng
gi6 vao. Trong mo hinh toc d6 gi6 co6 thé thay doi tir 0 — 15m/s.

b) Piéu chinh cira cip gié: Thay ddi dién tich dan lanh, téc d6 gid qua dan lanh dé
thay doi lugng nhiét trao doi, do d6 thay doi dugc do am va nhiét do khong khi qua dan lanh.

¢) Piéu chinh ap suit diu hut dé thay doi nhiét dd bay hoi va ngung tu ciia
moi chat.
4.3. Céc bai thi nghiém c6 thé tién hanh trén mé hinh
4.3.1. Bai 1. Xac dinh téc dé séi ciia tang séi.

a) Muc dich va yéu ciu:

Xac dinh toc do gid, khoi lugng san pham trong budng say va do chiéu cao h
ban dau cua 16p vat séy dam bao cho 16p s6i hoat dong on dinh.

b) Vat li¢u siy:

Cac vién co kich cd 2x2mm lam tur cac vat liéu thay thé 1a bot mi, than cti, mau
phén va méu bun.

¢) Cac bwéc tién hanh:

bicu chinh toc do quat dé diéu chinh toc d§ gié dam bao qua trinh sb1 cua 16p
vat liéu séy.

d) Két qua thwe nghiém vén toc sdi bong

Bang 1. két qua xac dinh van toc soi toi han

Stt | Vit li¢u Vssy ho khéi lwong | Ghi chi
1 | Théc hat 4,5m/s 57 mm 485 g

2 | Com thudc 4,9 m/s 48 mm 528 g

3 | Hat than 4.8 mls 62 mm 5259

4 | Hat phan 5,1 m/s 58 mm 480 g

5 | Mau ban 5,4 m/s 53 mm 505 g

Trong do: - Vg 1a van toc gio 16p hat s6i bong; - hy 1a chiéu cao ban dau ctia 16p hat.

* Nhan xét: - Van tdc soi cang nho khi kich thudc hat va chiéu cao ban dau cua
16p s61 cang nho.
4.3.2. Bai 2. X&c dinh thong 6 thuc nghiém khi gia nhiét bcfng dién tro

a) Muc dich va yéu ciu: ) )

- X4c dinh anh hudng cta cong suat toa nhiét cua day dién tré dén nhiét do, do
am tac nhan sdy. Do cong suat dién tiéu thy nhu ddi voi khi thi nghiém bom nhiét.
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b) céc buée ti,én hanh:

- Bicu chinh toc d§ gié & muc Sm/s,

- Piéu chinh nhiét d6 budng 2 bing cach diéu chinh cong suét toa nhiét trén day
dién tro.

¢) Két qua thwe nghiém:

Nhiét do moi truong: tn = 26 0C; dd Am tuong ddi: ¢ = 80%; tde do gio
@ =5m/s; hiéu dién thé U=220V.

Bdng 2. Két qua do dwoc khi diéu chinh van tiét hiu

Stt | th2, [°C] | Tu2, ['C] | @,[%] | LIA] | P,[W]

1 26 23,5 80 0 0

2 30 24 70 1 210
3 35 25,5 54 1,3 255
4 40 27 42 1,6 295
5 45 29 31 2 340
6 50 30 25 2,5 380
7 55 31 22 2.8 400
8 60 32 20 3 420

Trong do:

- tyo: nhiét 46 khong khi do duoc tai budng 2 - (nhiét do vao budng siy).

- typ2: nhiét d6 nhiét ké uét do duoc tai budng 2.

- ¢: d6 am khong khi vao budng sy, xac dinh tir d6 thi h-d dua vao tpy VA tupy.

d) Nhan xét: 7

- Nhi¢t do cang cao thi do am cang giam.

-6 50°C dd 4m cling chi dat 25% van con rat cao so voi yéu cau cua mot sb san
pham sy.

4.3.3. Bai 3. X&c dinh cdc thong sé thie nghiém khi diéu chinh ty sé nén ciia bom nhiét.

a) Muc dich: xac dinh anh huong cua ty sb nén,dé'n cac thong s6 van hanh bom nhiét.

Str dung van tiét luu tay dé di€u chinh ty s6 nén, lam thay doi &p suat ngung tu
va bay hoi do d6 1am thay d6i nhiét d6 dan néng va dan lanh ciing nhu coéng suit lanh
clia mdy, 1am thay d6i cac thong sd van hanh cta hé théng. Tir d6 ta ¢ thé chon ché do
hoat dong ctia bom nhiét phit hop véi ché do say.

b) Két qua thwe nghiém:

Nhiét d6 mdi trudng: tm = 25 °C; d6 4m twong d6i: ¢ = 80%; téc do gi6 w=5
m/s ; higu dién thé U=220V.

Bdng 3. Két qua do dwoc khi diéu chinh van tiét heu

STT |to,[’C] |t [’C] |to,[°C] |to2, [’C] |tab2, [’C] |9,[%] |LIA] [P,[W]
-10 48 17 38 22 41 2 300
-8 50 16,5 40,5 24 29 2 320
-7 52 15,5 42 24,5 27 | 2,1 | 330

WIN| -
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4 -5 54 13 44 24 23 | 2,1 | 350
5 -1 58 11 49 25 15 | 22 | 385
6 2 60 10 55 27 13 | 2,4 | 400
7 5 65 11 59 28 11 | 2,5 | 410

Trong do:
- to: Nhiét d bay hoi moi chit trong dan lanh xac dinh theo ap suét bay hoi.
- t: Nhiét d6 ngung tu hoi méi chat trong dan néng xac dinh theo ap suit ngung tu.
- tp1: nhiét do khong khi do duoc sau dan bay hoi.
c) Nhén xét: , ., ‘
- khi gidm ty s0 nén, nhiét dJ say ting manh, d¢ &m gidm nhiéu.
- Tir két qua do dac, ching ta chon nhiét d¢ bay hoi hop ly nhét 1a tir -5 dén 0°C.

4.3.4. Bai 4. Xac dinh cdc théng sé thuc nghiém khi diéu chinh cira cap gié.
5’:1) Muc dich, yéu cAu: X4c dinh anh hudng cua téc do gioé va dién tich bé mit
TDN dén céc thong so6 van hanh
b) Két qua thwe nghi¢m: Nhiét do moi truong: tm = 25 °C; @6 4m twong dbi: @
= 80%; toc do gid6 w =5 m/s,; hiéu dién the U = 2‘20 V. )
Bang 4. Ket qua do dwoc khi diéu chinh cira cap gio
STT | DO m& | to [°C] | tk[°C] | toa[°C] | t2[°C] | Tup2 [°C] | @[%] | I[A] | P[W]

1 | 100% | -10 50 17 37 23,5 33 | 21| 340

2 75% | -10 53 14 45 25,5 26 2 | 300

3 50% | -12 50 13,5 43 24 28 2 | 300

4 25% | -10 50 13 44 25 26 2 | 300

c) Nhén xét. i 7 ’

Néu giam dién tich bé mat trao d6i nhiét thi toc d6 khong khi sé tang 1én lam
cho nhiét luong trao doi bién thién khong theo qui luat. Tuy vy muc tiéu ctia mo hinh
la 1am tang luong 4m ngung tu cang nhidu cang t6t, nén can phai tang dién tich bé mit
trao ddi nhiét.

4.3.5. Bai 5. Xac dinh thoi gian sdy
a) Thay d6i khéi luong vat sdy, ta xac dinh thoi gian sdy cho cing mot loai vat
liéu séy. Duya vao thoi gian séy, nhi¢t lugng cung cép vao ta c6 thé tinh dugc nhiét
luong cho timg trudng hop va so sanh hiéu qua gitta 2 phuong phap siy: bang bom
nhiét va bang dién tro.
Bdng 5. Két qua do dwoc khi diéu chinh cira cap gié

STT | m- am|[g] | m-kho[g] | kiéu siy | gio[m/s] | P[W] | @[%0] | T 55}’[5]
éntro | 41 | 300 | 25 | 1815
1 450 281,3 Bilrinnlrl?ét 4:1 280 | 15 | 1205
T 25 | 211
2| S0 ) 3125 Bilfnnntl:?et 4d gig 1?1 1322
entro | 48 | 365 | 25 | 2395
3] N0 ) 3438 Bilrinn;?ét 18 | 345 | 15 | 1920
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dién tré 5,2 400 | 25 2690
4 600 3750 Bom nhiét 5,2 375 | 15 2165
dién tr& 5,9 430 | 25 3015
> 630 406:3 Bom nhiét 5,9 405 | 16 2280

b) Két qua thue nghiém:

Nhiét 46 moi truong: tm = 25 °C; d6 4m tuong déi: @ = 80%; nhiét do siy 50°C;

Trong d6: m- am; va m-kho 1a khéi luong vat trude va sau khi séy;

¢) Nhén xét ’ ‘

- Khi say bang bom nhi¢t thi thoi gian say va lugng dién tiéu thu déu giam hon
so v6i sdy bang dién tré do do 4m tac nhan sdy gidm manh nén chénh léch ap suat hoi
nudc trong tac nhan sy ting 1én nhiéu, lam giam thoi gian siy.

4.4. So sanh hi¢u qud kinh té 7 ,

Tu céac thi nghiém trén ta cé thé tinh duoc lugng nang lugng tiét kiém duogc tinh

cho mét don vi san pham theo hai phuong phép xu ly khong khi.

5. Két luan ,

Bom nhiét la mét thiét bi ngay cang dugc stir dung rong réi va mang lai hiéu qua
kinh té to 16n, dic biét 1a trong cdng nghé say ndng 1am hai san doi hoi chat lwong cao.
O Viét Nam, chling ta d& budc dau sir dung bom nhiét, tuy nhién thiét bi nhap ngoai c6
gia thanh cao va c6 thé khdng pht hop hoan toan véi diéu kién méi truong khi hau Viét
Nam. Do d6 viéc nghién ciru bom nhiét ing dung vao céng nghé siy can phai duoc tiép
tuc dé tim ra cac mo hinh thich hop véi diéu kién nudc ta nham dua ra cac thiét bi hoan
thién hon, giam gi& thanh san pham, ting nang suat va chat lugng san pham say dé nang
cao tinh canh tranh cta cac san pham sy cao cap.

Bai bao tom tit cac két qua nghién ctiru xay dung mé hinh thiét bi say sir dung
bom nhiét va xay dung cac bai thi nghiém nham phuc vu cho cong tac dio tao va nghién
ctru & truong Cao dang Cong nghiép Hué va cac két qua nghién ctru thuc nghiém vé kha
nang thay thé phan xir Iy khong khi bang dién tro trong mdy siy tang soi dang sir dung
¢ cac cong ty dugc hién nay.
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