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Trudng Pai Hoc K§ Thuét
(Bai nhan ngay 13/03/1999)

TOM TAT : Nudc néng mit trdi 12 mot trong s cdc ing dung di dugc trién khai i nhiéu nim nay
& Viét Nam. Tuy nhién, do mdt s6 han ch€ vé mit gid thinh va dién tich cin thiét d€ 14p dat, viec
dp dung nudc néng mit trdi chwa nhdn duge sy ting hd va quan tdm cla nhiéu ngudi. Nhim gii
quyét trd ngai ndy, mdt hé thdng cung cdp nudc néng bang ndng ludng mit trdi theo ki€u khong
truyén thdng di dugc thi nghiém. Trong hé théng nay, collector tim phing ding d€ thu nhin ning
lugng mit rdi da bi loai bd. Chinh vi vdy, hé thong khdng chodn nhiéu chd va gid thanh chdp nhin
dugc. Cic két qué thi nghiém cho thdy thiét bi nay dat dugc cdc yéu cau vé mit si dung, cé kha
ning trién khai sin xudt hang loat.

1.PAT VAN PE

Cho d&n hién nay, trong hau hét cdc trudng hgp, ludn ludn ton tai collector tdm phing
trong cdc hé thdng cung cip nudc néng bing ning lugng mat trdi. Sy hién dién cla collector
tdm phing, xét trong diéu kién Viét Nam, dua dén mot s6 nhuge diém hét sic co ban cin
phai dugc khic phuc. Trudc hét, d6 1a van d€ gid thanh . K& tiép, chinh collector tAm phing
doi hdi mot dién tich 14p dit ddng ké 1am gidm di khd ning st dung hé théng nudc néng mit
trdi trong mot s6 trudng hgp. Bén canh d6, do chat lugng ngudn nude chua duge t6t, khi
ning gdy nghet cdc rinh din nudc trong collector tim phéng 1a mot thuc € cdn phdi luu y.
Ngoai ra, cho dén hién nay, hiu nhu tdt cd cdc collector tdm phéng dugc sit dung trong hé
th6éng nudc néng mit trdi déu phai nhép tif nudc ngodi.

P& gidi quyét nhuge diém nay, mét hé théng nudc néng mit trdi ki€u khong truyén
thong da dugc thi€t k&, ché tao va thi nghiém. Do khéng ¢6 collector tdim phdng, cdc trd
ngai vira néu & trén di dudc gidi quyét triét dé.

2.Mb t hé théng
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"Hinh 1. Hg théng mudc nong mat trosi dang thi nghigm

Hinh 1 m6 td hinh dang bén ngoai clia hé thong dang thi nghiém. N6i chung , hé théng
c¢6 dang binh hinh try dugc 1am bing tdm inox. B& mit bén ngoai cla binh dudc son den dé
ting cudng khd ning hap thu cdc tia bifc xa mit trdi. Nhim muc dich gidm bét tdn that nhiét
va gia ting hiéu \ng 16ng kinh, bé mit bén ngoai cda binh duge bao boc bing mdt 16p mica
trong sudt. Vi muc dich ting cudng chuyén dong d6i luu ty nhién cda nuwdc, mot 6ng hinh
try bang vat liéu cdch nhiét c6 hinh dang thich hgp vé6i bé day khodng 30mm duwgc 1{p dat &
phia trong binh, ti€p xiic véi bé mit bén trong cda binh inox. Hé thdng thi nghiém hoan toan
khéng ding cdc ngudn ning lugng khdc ngoai ning lugng mit udi, dugc thit k& va ché tao
theo phuong chdm cang don gidn cang tét.

V@i muc dich so sédnh va ddnh gi4, hinh 2 trinh bay hé thdng d6i ching. P4y 12 hé théng
dudgc thiét k& theo kiéu truyén thdng do ¢6 sy hién dién cda collector t4m phing.
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Hinh 2 . Hé théng nutdc néng mdt trdi cé collector tdm phdng

3. KET QUA THU NGHIEM

Mot thi€t bi miu véi thé tich 180 lit da dugc ché tao va dua vao thif nghiém tr thdng
11/1998. Cic két qua do dac cho thdy, trong nhiing ngay ning binh thudng vao thdng 12,
thdng 1 va thing 2 & thanh phd H6 Chi Minh, nhiét dd trung binh clia nudc dat dugc khodng
1t 50°C dén 52°C. Vi két cau clia binh nhu hién nay, vao khodng 21 gid cling ngay, nhiét do
ciia nudc gidm xudng con 45°C dén 46°C.

Bang 1 dudi ddy s€ trinh bay cu thé cdc so liéu do dac dudc trong ngay 31.01.1999 &
thanh ph6 HO Chi Minh. C6 thé xem déy 1a cdc s6 li€u dai dién d€ phén tich va dénh gid hé
théng. V6i muc dich 1am rd hon sy bi€n ddi clia cdc thong s6 theo thdi gian, hinh 3 va hinh 4
biéu dién suf thay ddi cdc s& liéu vé bic xa mat trdi va nhiét dd cda nudc & dang do thi.

Thai gian

Hinh 3 . Su bién doi ciia biic xa mdt trdi theo thoi gian
1: Trén mét phdng ndm ngang
2 : Trén bé mit thing ding theo hudng cia tia bic xa
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3 : Trén bé mit thing diing ngudc véi hudng cia tia biic xa
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Thai gian
Hinh 4 . Sy gia tdng nhigt dé ciia nudc theo thoi gian{phuong dn dang thit nghiém)
BANG1:
Két quéd do lugng bifc xa mat trdi va nhiét do cda nudc trén hé thong dang thi nghiém

Gid Céc s6 liéu vé bifc xa mait trdi, W/m2 Nhiét do

Mit Bé miit thiing ditng Bé mit thing ding LIUILE b‘mho

phing theo hudng ciia tia nguge voi hudng cia | cua nude, °C

nim biic xa tia bifc xa

ngang
9h 340 680 180 354
9h20’ 400 625 185 36
9h40’ 480 650 185 36,8
10h 510 680 190 37:5
10h20’ 600 610 190 38,2
10h40° 630 600 200 39
11h 640 540 200 39,8
11h20° 720 520 ' 200 44,5
11h40’ 750 480 230 45,4
i2h 760 470 200 46
12h20° 780 475 190 46,5 .
12h40° 800 480 190 47
13h 790 490 200 47,5
13h20’ 790 500 160 48
13h40’ 750 500 160 48.5
i4h 700 520 170 49
14h20’ 610 530 160 49,5
14h40° 520 580 110 50
15h 440 600 110 50,5
15h20° 350 630 100 51
15h40’ 240 500 95 315
16h 240 690 100 51,7
16h20° 195 570 100 52
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Nhim so sdnh hé thong dang thit nghiém véi hé thdng nudc néng mit trdi ¢6 collector
tdm phing, hinh 5 biéu dién su bién ddi clia lugng bic xa mat trdi dén trén bé mat collector
tim phing theo thdi gian, hinh 6 biéu dién mot cdch dinh tinh sy gia tang nhigt dj clia nudc
va lugng nhiét t3n that tit collector tAm phéng theo thdi gian.

Thdi gian

Hinh 5 . Su bién ddi lugng bitc xa mdt troi dén trén bé mqt ciia collector tdm phdng theo
thoi gian
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Thai gian

Hinh 6 . Sy bién ddi nhiét A9 ciia niedc va 10n thdt nhiét tix collector tdm
phdng theo thoi gian

4.NHAN XET

So sénh hinh 1 v hinh 2, mot cdch tdng quat, c6 thé thay ngay hé théng cung cip nudc
néng bang ning lugng mit trdi theo mau dang thif nghiém c6 nhitng wu th€ hon hin so véi hé
thdng cung cdp nudc néng c6 collector tam phing. Uu diém ciia hé théng dang thi nghlem
1a: k&t cau don gian, c6 thé gia cong d& dang trong nudc, it chodn chd, gid thanh ré, tudi tho
cao, hiu nhu khong thé bi nghet. Dudi day 1a mot s6 nhén xét chi tiét:
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-B& mat hdp thu cda hé théng dang thif nghiém c6 dang hinh tru ding. Chinh vi vay, cdc
s0 liéu mo 14 & bang 1 va dd thi & hinh 3 cho thdy lugng bic xa mat trdi dén bé mat hap thy
twong doi dong déu trong sudt ¢ ngay. Tuong ng véi diéu nay, nhiét do cla nudc trong
binh c6 thé gia ting ngay tif vai i ddu tién cda budi sdng mdi ngay. Sau dé, to¢ do ting
nhiét do vin c6 thé ti€p tuc duy tri cho d&n cudi budi chidu. Trong khi d6, d6i véi hé thong
c6 collector tim phing, vao ddu budi sdng nhiét do clia nudc gia tdng rat chm. Vao khodng
gilfa trura, tdc d6 gia ting nhiét d6 ¢4 nhanh hon. Tuy nhién, sau khodng 14h — 14h30 thi
nhiét d§ cia nudc hau nhu khong thé gia tang dudc nifa. Ly do cla hién tugng nay 12 khi
nhiét d§ nudc tang thi t8n that nhiét cling tang, trong khi d6 lugng bitc xa mit trdi dén trén
bé mit nghiéng cda collector b gidm rat ddng k& (xem hinh 5 va 6).

-V6i hé thdng ¢6 collector tim phﬁng, trong diéu kién cda thanh phd H3 Chi Minh,
thong thudng ng vdi 1m? collector tim phing hé théng cung cdp dugdc 70 lit nudc néng /
ngay. Nhiét d§ dat dugc cda nudc, tay theo thdi diém trong nam, cé thé bién ddi trong
khodng tir 50°C dén 65°C. Nhu vy, dé so sanh vdi hé théng dang thi nghiém, khi quy d6i
nhiét d6 ddu ra cla nudc gidng nhau u‘ng v6i thé tich nhu nhau, xem nhu hé thong ding dé
s0 sdnh c¢6 collector véi dién tich 12 2m? va binh nudc néng c6 thé tich 180 lit. V§i cdch quy
dsi nay, cd hai hé thong hién c6 kha ning thu nhin ning ludng bang nhau, cing c¢6 kha nang
cung cdp mdt lugng nudc néng nhut nhau véi nhiét d6 ddu ra ging nhau. Tuy nhién, hé
théng ddi chiing phai c6 collector (2m?*) va két cdu ciia binh nuéc nong phic tap hon, ddy 1a
binh 2 v6 véi 16p cach nhiét & giita. Khi so sénh v& mit gid thanh, c6 thé ndi hé thdng dang
thi¥ nghi¢m c6 gla thanh khd ré, chiém vao khodng 25 % so véi hé théng ddi chiing.

5.KET LUAN

V6i céc két qué di va dang thi nghiém, c6 thé rit ra cdc két luén sau day:

-H¢ thong dang thi nghi¢m ddp iing dirgc yéu cdu vé mat cung cip nuéc néng dé si
. dung trong pham vi gia dinh (vi du ding d€ tdm ria). Gid thanh cla hé thSng khd ré, vao
khodng 1.500.000 dong ddi vdi binh 180 lit. K&t cau cla binh don gidn, hoan toan c6 thé ch&
tao & trong nudc, khdng doi hdi dién tich 1dp dit 16n, tudi tho cao.

-V€ mit ning lugng, dng véi binh dang thi nghiém, m&i ngay c6 thé tiét kiém dudgc 4,6
kWh dign. Day 1a mot con s6 hét sifc ¢6 ¥ nghia néu lién hé vdi khd ning cung cap dién nhu
hién nay, nhdt 12 vao mda kho .Viéc thay d8i cdc hé théng cung cip nudc néng bing dién
sang hé thong nudc néng mit trdi & qui mé rong 16n s& gép phin vao viée tiét kiém va sit
dung ning lugng hop 1y , day 1a van dé€ hién dang dugc hdu hét cdc nudc quan tam .

-Hé thong dang thif nghiém c6 nhiéu dic diém thich hgp dé c6 thé chuyén ngay thanh
sé&n phdm hang héa.

SOME TEST RESULTS ON NON- CONVENTIONAL SOLAR HOT
WATER SYSTEM
Le Chi Hiep

ABSTRACT : Solar hot water is one of solar applications which have been used over the past some
years in Vietnam. But, due to the high cost and the large needed surface for installing, the
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application of solar hot water has not yet attracted the attention of the society. Aiming to solve this
problem, a non-conventional solar hot water system has been designed and tested. In this system,
the use of flat plate solar collector is cancelled. With this construction, the cost of the system and
the needed surface for installing are reduced. The test results show that this system meets the
demands in use and it may be produced as commercial product.
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