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Toém tat - T|et kiém nang Iwong khdng chila mét van dé quan trong
ctia mot quéc gia, ma con la van d& anh hwéng dén twong lai ciia
thé gi6i. V&i nong nghlep thi van d@é tiét kiem nang lwong da co t
lau, tuy nhién chi & pham vi nhd va chwa danh gia hét gia tri cla
viéc tiét kiem nang lvgng. Mt trong nhirng linh virc c6 thé tiét kiém
nang lugng va dem lai hiéu qué cao vé kinh té cting nhw vé giam
thiéu 6 nhiém maéi trwong phai k& dén 1a thu hoi nhiét thai cia cac
10 san xut cac san pham tir gao nhuw 16 trang banh, my, phd, bun,
banh keo,... Bai bao nay dé cap dén thyc trang, tiém néng va de
xuat cac giadi phap thu hoi nhiét thai tir cac 10 trén cho cac hd néng
dan tai dia ban Quang Nam, Ba Néng.

T khéa - nhiét thai; néng nghiép; thu hdi; tiét kiém nang lwong;
mai trwdng.

1. bit van dé

Tim kiém céc ngudn nang lugng tai tao dé thay thé cac
ngudn ning lugng truyén thdng tir cic nhién liéu hoa
thach nhu than, dau, khi dét,... 1 mot van dé hét sirc quan
trong trong tuong lai. Bén canh do, viéc tiét kiém ning
lugng va su dung nang lugng hi¢u qua ciing dugc quan
tam dang ké, n6 anh huong rat 1on dén van d& vé chi phi
nang lugng. Bai bao néu 1én thyc trang s dung cac nhién
lidu cua cac 16 d6t thii cong nu cac san pham tir gao trén
dia ban Quang Nam, Pa Ning; dong thoi dé xuat céc
phuong an tan dung nhiét thai tir khoi ctia cac 16 nau trén
cho hi€u qua. Qua d6, tac gia da nghién ciru va thyc
nghiém mot thiét bi siy co6 tan dung nhiét thai tir 10 trang
banh dé gia nhiét cho khong khi néng tai mot ho néng dan
¢ huyén Pai Loc, tinh Quang Nam. Két qua dat duoc rat
kha quan vé tiém ning thu hdi nhiét thai & cac 16 nau thu
cong trén.

2. Péi twong va phwong phap nghién ciu
2.1. Mé ta khu vwc nghién cuu

Quang Nam va ba Niéng 14 nhitng noi c¢6 nhitng dic san
ndi tiéng & mién Trung nhu my Quang, banh trang thit heo,
bun kho,... Viée san xudt cic san pham tir gao trén tir cac
ho gia dinh 1am nghé truyén thdng phé thong 1a chi yéu, it
¢6 co so san xuét 1on hay str dung ddy chuyén san xuét.

Céc 10 niu sir dung nhién liéu d6t 14 cac phu phim néng
nghiép dugc thiét ké va lap dit hét sirc tho so, lac hau. Theo
khao sat thi phan 16n cac 16 néu khong dugc lip dat dng
khoi thoat, diéu nay dan dén méi truong lam viée ctia nguoi
dan bi 6 nhiém, stc khoe khong dam bao, san pham khong
dat vé sinh. Cac 10 con lai ¢b 6ng khoéi, nhung hi¢u suét
chay van thap (20%) [1], tiéu hao nhién liéu va nhiét lvong
khoi thai mang ra ngoai cao.

Abstract - Saving energy plays a very important role in the
sustainable development of a nation and the world. In agriculture,
there has been much research on saving energy but it is at small
scale and has not achieved much success. It can be said that
waste heat recovery from rice cake stoves has a potential in saving
energy, reducing carbon dioxide emission as well as improving the
quality of rice cake products. This paper investigates the status,
potential and then recommends suitable measures to recover
waste heat from rice stoves for farmers in Quangnam and Danang
provinces.
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Hinh 2. Lo ndu biin
2.2. Phwong phdp nghién ciru

O day van dé cin quan tdm chinh 13 chét luong cia
ngudn nhiét thai tir cac 10 ndu trén. Chét luong nay phu
thudc vao nhiét d¢ ctua khoéi thai ra moi trudong, vao luu
lwong khoi hay néi cach khac phu thude vao cong suét nhiét
c6 thé tan dung dugc, ma khong anh huong dén kha nang



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 5(102).2016 41

bi,én mon cua 6ng khoi khi nhiét d6 khoi thoat ra ngoai
thap hodc lam tang tré lyc duong khoi.

Cong sudt nhiét cia khoi c6 thé tan dung cua bg thu hdi
du kién s€ 1a:

Qkh = Gkh.Cpkh.(tkh’ — tkh”), w (1)
Trong d6: Qun: cong suét nhiét thu héi, W;
Gin: luu lugng khoi, kg/s;
Cokn: nhiét dung riéng cua khoi, J/kgK;
tia”: nhiét do khéi vao b thu hdi, °C;
tun”: nhiét do khoi ra khoi bo thu hoi, °C.

(tsn” ciing chinh 1a nhiét d§ khoi thoat ra moéi truong
trong pham vi cho phép sau khi da tan dung nhiét).

Trén dia ban Quang Nam, Da Ning céc 10 niu cac san
pham nong nghiép tir gao déu 1a 16 thu cong va c6 cong suat
va két cau 10 gan nhu nhau, nén tac gia da chon mét ho dan
lam ngh¢ trang banh ¢ Duy Xuyén d€ tién hanh do dac va tinh
S0 bd lwong nhiét cé thé thu hoi duge trén mot ho. Tac gia q&
tién hanh do nhiét do va luu lugng khoi, déy la hai thanh phan
quan trong trong tinh todn cong suat nhiét thu hoi.

Thiét bj dugc st dung do nhiét d¢ 1a cip nhiét loai K
cua hang EMKO, véi khoang do tir (0 + 1200)‘°C, d9 chinh
xac 0,5%. Vi tri lay thong s0 nhiét d§ la sau budng dot ngay
khi vao 6ng khoi. Vi dia diém d€ do la 16 trang banh c6 san
(i}rc‘rng~ khoi kéo dai dé say banh, nén thuan tién cho viéc
lay mau (Hinh 3).

Hinh 3. Do nhiét do khoi thai

Viée do Iuu lugng khoi rat phrc tap, vi khoi 1a san pham
chay & nhiét d¢ cao (>150°C), ma cac thiét bi luu lugng ké
¢6 trén thi truong chi ding dugc ¢ nhiét d6 thap. Gia thanh
céc thiét bi do luu lugng khoi chuyén dung thyc té rit cao.
Vi vy, tic gia da thuc hién phuong phap do tée d6 khoi thye
de tinh ra luu lvong khoi (phwong phap US.EPA [2]). bé do
téc d6 khoi, tac gia st dung mot 6ng pitot KIMO TPL-06-
500 c¢6 d6 chinh xac 1% do d6 chénh 4p suat toan phan va

4p suét tinh. Quan hé gitta téc do va do chénh ap nhu sau:
@, = 28 -F) ,m/s 2)

Prn

Trong d6: wwn: tdc do khoi, m/s;
P,, Py: ap suit toan phan va ap suét tinh, Pa;
prn: khdi luong riéng cua khoi, kg/m’.
Tbc d6 khéi duogce 13y tai nhiéu diém trén mot tiét dién

ngang cta ong khéi. Tc do tinh toan 1a tdc do trung binh
cac diém do.

3. Két qua va thao luin
3.1. 86 lwgng h néng din lam nghé sin xudt cdc sin phim
néng nghigp tir gao ¢ dia ban Quing Nam va Pa Ning
Quang Nam c6 18 huyén voi nhiéu ling nghé, mdi ling
nghé mang thuong hiéu riéng cua timg dia phuong. Véi cac
loai san pham tir gao, co rat nhidu thuong hiéu ndi tiéng nhur
lang nghé banh trang Phi Chiém, Pién Phuong, lang nghé
banh trang Pai Ldc, banh trang dap Cim Nam, Hoi An,... [3].
Bing 1. S6 hrong hé dan lam nghé banh trang, bin thii cong
trén dia ban Quang Nam

Huyén ) lruqng’lém nighé ) llf(,)'ng l‘ém Pghé
; banh trang (ho) btn, my (ho)
bi¢n Ban 352 34
Dbai Loc 270 26
Duy Xuyén 103 22
Thang Binh 75 26
Céc huyén khac 80 30

Nguon: S6 liéu thong ké ciia S6 Néng nghiép va Phdt trién
Néng thon tinh Quang Nam nam 2015.

Pa Nang ¢6 6 quan noi thanh, 1 huyén ngoai thanh la
Hoa Vang va 1 huyén dao. S lugng ho dan lam nghé san
xudt cac san pham tir gao chu yéu tap trung & cac x thudc
huyén Hoa Vang va cung ung thi truong 1a cac quan noi
thanh cta thanh phé. Huyén Hoa Vang c6 11 x4, tép trung
san xuit san pham banh trang, my, ban & Hoa Phong, Hoa
Nhon, Hoa Chau,... Dic biét phai n6i dén lang nghé banh
trang Tay Loan ndi tiéng & Da Nang [4].

Bing 2. S6 hrong hé dan lam nghé banh trang, bun thi cong
trén dia ban Pa Nang

Huvén. quin Sb lugng lam nghé | S6 luong 1am nghé
yen, qua banh tréang (ho) btn, my (ho)
Hoa Vang 20 116
Céc quén con lai 10 23

Nguon: S6 licu thong ké ciia Phong Kinh té va Ha tang huyén
Hoa Vang va diéu tra cua tac gid.

Qua két qua théng ké nhan théy & khu vure Pa Néang, banh
trang chu yeu 1a banh trang me dac san nén so lugng hg san
xudt rat it, ddy cling 1a con s6 bao dong v€ sy mét dan mot
lang nghe truyen théng. Tuy nhién, nhin chung ca Quang Nam
va Pa Nang, s6 luong ho dan lam cac nghé san xuét cac san
pham fir gao la rat 16m, do do tiém nang thu hoi nhiét thai dé
tict kiém nang lugng cho hd dan va cho xa hoi 1a rat cao.

3.2. Thuec trang sdy cdc sin phim tiv gao dé bdo qudn va
tiéu thy

Viéc sdy san pham nhu banh trang, bin kho thuong phu
thudce Vao thoi tlet chu yeu tap trung vao cac ngay nang.
Phoi ning 1a phuong phép truyén thong lau doi ctia ba con
nong dan (Hinh 4), tuy nhién c6 nhitng bat cap sau:

+ San phim khong dam béo vé sinh: d& bi bam bui ban
hodc con trung (rudi,...);

+ Khong thé tang nang suét nhidu (phu thudc sin phoi),
khoéng lam viéc ban dém.
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Hinh 4. Sdy san pham bang phwong phdp phoi ning

Riéng vé miia muwa, do nhu cdu cung (g ra thi truong
van phai dam bao nén cac ho dan da sir dung cac lo sdy thu
cong tu ché: Dung cac nhién liéu phu pham néng nghiép
nhu trau, cii,... hodc than dé ddt chay va liy nhiét say truc
tiép. Banh trang duogc dit trén vi gac 1én cac thanh sét cd
dinh ¢ phia trén hodc hong trén mot khung tre hinh tron c6
than néng ¢ dudi (Hinh 5, 6). Phuong phap sdy banh nay
duoc dung rong réi vi c6 hiéu qua say nhanh do sy truc
tiép, nhung c6 nhing bat cap sau:

Hinh 5. Sy san phdm trén vi truc tiép tir than dot

Hinh 6. Sdy san pham trén khung tre triee tiép tir than dot

+ Anh huong dén méi truong (chét thai ddt nhién liéu);

+ Tiang sb luong, ting nhan cong (dé say banh);

+ Anh huong t6i stirc khoe con ngudi (ngudi san xuat,
nguoi tiéu thu);

+ Chét lugng san phim giam (anh hudng boi khoi, bui
than,...);

+ Gié thanh san pham ting (t6n chi phi nhién liéu d6t
de say).

3.3. Tinh todan lwong nhiét thu héi tiv khéi théi ciia cdc 1o
néu san pham nong nghiép tir gao

Theo do dac, nhiét d6 khoi do dugce sau khi nhom 16 30
phit va két thiic qué trinh ndu cta 16 dao dong tir 230 +
280°C. Su thay ddi nay dugc giai thich do anh huong cia
qué trinh c4p nhién lidu ddt vao trong 10, do anh hudng ctia
su thiéu va thira Oxi trong budng d6t. Trong qua trinh tinh
toan, tac gid chon muc nhi¢t d§ trung binh cta khoi ti,” =
250°C 1a nhiét d6 khoi vao bo thu hi.

Luu lugng khoi thoét ciing thay d6i do s anh hudng
cua nhiét d¢ khoi. Cong suit nhiét c6 thé tan dung dy kién
duogc tinh toan khi tac gia chon nhiét d¢ khoi ra khoi moi
truong ti”> 150°C thudc pham vi diéu kién lam viéc cho
phép cua 6ng khoi va thanh phan khoi duoc xem khong
thay d6i trong sudt qua trinh do dac (Bang 3). Nhu vay,
nhiét do tin” cang giam thi cong suat nhiét du kién co thé
tan dung duoc cang nhiéu.

Bing 3. Quan hé giita céng sudt nhiét
voi luu luong khoi va nhiét d¢ khoi

tn”” (°C) 150 180 200 220 250
Qun (kW) | 28.611 | 22.888 | 19.074 | 15.259 | 9.537

30

25

20

Q kh,kW

15

10 =

150 160 170 180 190 200 210 220 230 240 250
tkh,do C
Hinh 7. Quan hé giita cng sudt nhiét va nhiét d khoi thodt O-tu”
3.4. Dé xuit gidi phap thu héi nhiét thai phit hop véi 1o
néu thii cong cdc sin phdm néng nghigp tir gao
3.4.1. Thu hoi nhiét dé tang hiéu sudt chdy nhién liéu khi dot Io
Nhiét thu hdi tir khéi s& duoc gia nhiét cho khong khi cap

vao 10 [5]. Nhu vay, hiéu suat qua trinh chay cua cac 1o nau
tha cong trén co thé tang 1én (50 + 60) %. Yéu cau datrala
cac 10 phai duoc thiét ké lai cho phu hgp dé giam ton that
nhiét va qua d6 gidm duogc lugng nhién li€u tiéu hao.

B0 thu hoi nhiét dé gia nhiét khong khi cép vao 16 ¢6
the dugc thiét ké theo kiéu calorifer khéi khi thong thuong
(Hinh 8).

K \J 3

Hinh 8. Nguyén Iy thu héi nhiét dé gia nhiét khong khi cap vao 16

Khoi cia 16 nau (1) theo duong di (2) duge dua vao
calorifer (3) nha nhiét cho khong khi bén ngoai (5) va theo
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duong (4) thoat ra ngoai méi truong. Khong khi nong qua
quat (6) cap vao lo.
3.4.2. Thu hoi nhiét dé sdy cac san pham tir gao: banh
trang, bun kho, pho kho, ...

Nguyén Iy hé thng thu hdi nhiét dé sdy duogc thé hién
trén Hinh 9.

Hinh 9. Nguyén Iy thiét bi sy tdn dung nhiét thdi tir [0 ndu

Khoi tir budng ddt 10 (1) vao cac dng cua calorifer trao
d6i nhiét voi khong khi lanh bén ngoai vao (3) va khoi theo
duong 4 thoat ra méi truong. Khong khi nong s& vao thiét
bi sdy (5) nhan 4m clia vat can say va theo cira thai 4m (6)
thoat ra ngoai.

Trong qua trinh trao doi nhiét, khong khi chuyén dong
d6i luu cudng birc nho quat. Tuy nhién, truong hop mét
dién trong thoi gian ngan, khong khi van c6 thé chuyén
dong ty nhién nho' d6 chénh ap do chiéu cao ctia 6ng thoat
am 16n. H¢ thong ¢6 st dung phwong phap hoi nhiét trong
qué trinh sdy dé lam tang hiéu qua say.

Vi mot thiét bi banh tring c6 ning suat binh quéan
30kg/ngay theo tinh toan thi can mot lwong nhiét dé sy la
10 kW [6]. Nhu vay, néu tan dugc ngudn nhiét nay dé sy
banh thi s& tiét kiém dugc 100% chi phi nhién ligu dé siy
theo cach thong thuong nhu hién nay.

Hinh 10. Thiét bi sdy banh trang tan dung nhiét thai thuc té
cong suat 30kg/ngay
Trong qua trinh nghién cuu, tac gia da thiét ké, ché tao,
lip dat va van hanh thanh cong mot thiét bi sdy banh trang
cong suét 10 sy 30kg/ngay c6 tan dung nhiét thai tir 16 trang
banh tai mot hd dan & xa Pai Hiép, huyén Dai Loc, tinh

Quang Nam. San phim banh trang thu dugc dat yéu cau dé
ra. Puong két noi khoi 16 va thiét bi theé hién ¢ Hinh 10.

4. Két luan

Két qua nghién ctru cho thdy tiém ning thu hdi nhiét
thai tir cac 10 nau cac san pham tir gao trén dia ban Quang
Nam, Pa Nang 1a rat 1on. Hi€u qua mang lai cua giai phap
thu hoi nhiét thai c6 thé tom gon nhu sau:

- Hiéu qua vé kinh té:

+ Tan dyng nhiét thai dé tang hi¢u sudt chay nhién li¢u
trong 16 dot s€ giam lugng ti€u hao nhién li€u, nhu vay chi
phi nhién li¢u s& giam xuong.

+ Gia thanh cac san pham nong nghiép tir gao nhur banh
trang, bun kho,... vao mua mua thudong cao hon gia binh
thuong do ton thém chi phi cac nhién liéu dot dé say san
pham nhu than, cui,.. theo phuong phép cii. Viéc tan dung
nhi¢t thai tir cac 1o nau s& giam chi phi nang luong rat
nhiéu, qua d6 6n dinh gia thanh san pham.

+ Ngoai sdy cac san pham tir gao, thiét bi sdy tan dung
nhiét thai tir cac 10 ndu c6 thé sdy cac san pham ndng
nghiép khac nhu thoc, ngd, trai cay,... dé bao quan.

+ Cong sut 1am ra cac san pham tir gao cua cac ho néng
dan sé tang 1én do chu dong duoc thoi gian, thiét b siy co
thé hoat dong ngéy dém, khong phu thudc thoi tiét.

- Hiéu qua vé moi trudng: Mot khi di giam viéc ddt
than cui s& ddn dén viéc han ché khai thac rimg, giam thiéu
6 nhiém mai truong.

- Hiéu qua vé xd hoi: Pem lai mot san phém ndng
nghiép sach hon so véi cac phuong phap truyén thng nhu
phoi ning, hong khéi,... Nang cao trinh do déan tri cua
ngudi nong dén trong viéc tao ra cac san pham dap 0 ung yéu
cau chat luong, ¢6 the huong t6i cac thi truong tiém niang
méi nhu siéu thi, xuét khau,..

Dé c6 thé dat dugce hiéu qua trén, nguoi dén can phai thay
dbi thoi quen lam viée, 16i suy nghi truyén thong, diéu nay
doi hoi sw quang ba thich hop dé nhan rong mé hinh cua cac
co quan churc nang va cac nha khoa hoc nham tién t6i su phat
trién bén viing lang nghé truyén théng trong twong lai.
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