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ABSTRACT

The factors affecting the air temperature after the condenser with auxiliary
cooling using fired bricks sprinklered based on the experimental
investigation of the difference in air temperature before and after the
condenser was investigated in this study. In order to make comments, and
evaluate the operating status of the equipment, the best solutions can be
given in operation, maintenance, equipment upgrading, and energy saving.
Using robust design methods, reputable statistical tests are Taguchi and
ANOVA together with 3D modeling support software (INVENTOR) and
numerical and statistical computing software (MINITAB). From there,
proceed to build a condenser model, experiment, and process data. After
performing experiments and testing by statistical methods, the optimal
model results for the room temperature field to be cooled are
A1B1C1D1EL1F2 (position of Al fired bricks (horizontal bricks), material
structure data B1 (2-hole fired bricks), set temperature at evaporator C1
(22°C), time of day D1 (measurement option at noon), the distance between
bricks E1 (5cm apart), F2 brick arrangement (parallel) is the best
combination for the ability to cool the air after the condenser. The difference
in air temperature before and after leaving the condenser is AT=6.1°C, with
the temperature before and after exiting the device being 34,65°C; 28,55°C,
respectively. Which, the brick arrangement specification factor (F) has the
greatest influence on the ability to cool the air after the condenser.
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TOM TAT

Céc yéu t6 anh hudng téi nhiét do khong khi sau thiét bi ngung tu c6 1am mat
phu bang gach nung rudi nudc dwoc nghién ciru trong bai bao nay. Dua trén
viéc khao sat thye nghiém cac gia tri chénh 1éch nhiét do khong khi trudce va
sau thiét bi ngung ty da dua ra dugc cac nhan xét, danh gia tinh trang hoat
dong cua thiét bi dé tir d6 dua ra nhitng phuong an tot nhét trong van hanh,
bao dudng, nang cép thiét bi va tiét kiém nang lwong. Bing cach dung céac
phuong phép thiét ké bén viing, kiém dinh c6 uy tin trong thong ké hoc 1a
Taguchi va Anova cung vdi cac phan mém hd trg trong viéc xay dung mo
hinh 3D (INVENTOR) va phan mém tinh toén sb va thong ké (MINITAB).
Tur do, tién hanh xay dung mo hinh thiét b ngung tu, thue nghiém va xu ly
s ligu. Sau khi thyc hién thyuc nghiém va kiém dinh bang cac phuong phap
thong ké d cho ra két qua mo hinh tbi wu cho trudng nhiét d6 phong can lam
mat la AIBICIDIEIF2 (vi tri dat gach nung Al (gach nim ngang), ciu tao
vét liéu B1 (gach nung 2 13), nhiét do cai dat tai thiét bi bay hoi C1 ( 22°C),
khoang thoi gian trong ngay D1 (phuong an do bu01 trua), khoang cach cac
vién gach nung El (cach nhau 5cm), quy cach sap xép gach nung F2 (Xep
song song) 1a su két hop tot nhit cho kha ning 1am mat khong khi sau thiét bi
ngung tu, voi dd chénh 1éch nhiét d6 khong khi trude va sau khi ra khoi thiét
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bi ngung tu 14 AT = 6.1 °C, véi nhiét d0 true va sau khi ra khoi thiét b 1an
luot 1a 34.65°C; 28.55°C. Trong d6, yéu té quy cach sap xép gach (F) ¢6 anh
hudng 16n nhat dén kha nang lam mat khong khi sau thiét bi ngung tu.

Doi: https://doi.org/10.54644/jte.72B.2022.1275

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

1. Giéi thiéu

Vén dé 4m 1én toan cau hay nong 1én toan cau, 13 hién tugng nhiét d6 trung binh cua khong khi va
céc dai duong trén Trai Dt ting 1én theo cac quan sét trong cac thap ky gan day. Trong thé ky 20, nhiét
d6 trung binh cta khong khi gan mit dat da ting 0.6 + 0.2 °C. Theo bao cao ciia Co quan bao vé moi
truong (EPA), nhiét do trung binh ctia Trai Dat ¢ cudi thé ky 19 di ting 0.8 °C va thé ky 20 ting 0.6 +
0.2 °C. Cac dy 4n m6 hinh khi hau ciia Uy ban Lién chinh phu vé Bién d6i Khi hau (IPCC) chi ra ring
nhiét 6 bé mit Trai Dat s& c6 thé ting 1.1+6.4 °C trong sudt thé ki 21 [1]. M6t trong nhimng nguyén
nhan chi yéu gy nén hién twong 4m 18n toan ciu 1a do su phat trién kinh té tir hoat dong ctia con nguoi
(xay dung, kinh té, khoa hoc,..).
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Hinh 1. Nhiét dé mar dat trung binh toan cau tir 1880 dén 2018. Duong mau den: nhiét do trung binh hang
nam, dwong do la nhiét dj trung binh 5 nam. [1]

Lam mat va diéu hoa khong khi cho cac toa nha 1 nhu cau can thiét nham dap ng tién nghi cho con
nguoi cling nhu cac thiét bi hoat dong trong khong gian d6. O cac vung khi hu nong am nhu Viét Nam
thi nhu cau nay khong thé thiéu va ngay cang ting khi mirc séng con nguol cang dugc nang cao. Viée
sir dyng nang lugng trong cdc toa nha da tang lén trong nhing ndm gan day dan theo d6 1a nhiét do
khong khi xung quanh toa nha tang cao hon vao nhing thoi diém hé thong 1am mat ctia toa nha dat muc
cong suat cao nhat, dan téi giam kha ning trao d6i nhiét ciia thiét bi ngung tu lam ting phu tai dién.

Tir d6 cho ta thiy tam quan trong cua vi¢c kiém soat nhiét do khong khi xung quanh toa nha ngay
cang tr6 nén quan trong. Dé gop phan thao g& tinh hinh do, ngoai viéc tiét giam nhu cau diéu hoa dén
mirc tbi thiéu thi c6 thé sir dung md hinh 1am mat khong khi bang gach nung, giup lam giam nhiét do
khong khi sau khi qua thiét b ngung tu, gop phan than thién v6i moi truong, ngoai ra chiing ta c6 thé
nghién ciru 1am ting kha nang tdi uu héa truong nhiét d§ trong phong phu hop vo1 vang thoai mai tién
nghi ctia con ngudi, gitp ich cho tiét kiém dugc cac ngudn ning lugng cho toa nha.

Thibault Faverie [2], nha thiét ké nguoi Thuy Si thiét ké cac mo hinh dé lam giam nhiét do khong
khi xung quanh chinh 1a “cold pot”, dwoc liy cam himng tir ty nhién dé ha nhiét d6 khong khi. Thiét ké
don gian cta “cold pot” vé&i bén trong 1a mot hé thdng tan nhiét bang nhom két hop mot quat gié dé luu
thdng khdng khi. No6i cach khac, day khong phai 1a gach nung don thudn ma 1a mot may diéu hoa khong
khi hoat dong mot cach tw nhién két hop gach nung va lam mat théng qua qua trinh bay hoi dé bién nudc
thanh khong khi lanh luu thong.
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Hinh 2. Co ché hoat déng ciia “cold pot” [2]

Miguel va Johanna Navarro [3] da tao ra SAS, mét studio thiét ké va phat trién cac giai phap kién
trac bén vilng. Mot trong nhimng dy 4n thanh cong nhat ctia ho 1a “Bloque Termodisipador”, mot khbi
gdm duogc thiét ké voi mat cit khong déu cho phép khong khi di qua gach, 1am giam luong nhiét di vao
bén trong toa nha.

Hinh 3. Cdc cong trinh kién triic diege xdy bang “Bloque Termodisipador”. [3]

“Bloque Termodisipador” 1a nhirng vién gach 1am bang dat nung dé xay dung cac cong trinh kién
tric va mit tién, 4p dung ciing mot quy trinh san xuat gach nung truyén thong, v6i sy ddi mai trong thiét
ké mit cit dugc st dung trong qua trinh ép dun. Hinh dang khéac thuong cua n6, dugc tao thanh tir mét
hinh chit nhat va hinh tam giac khong déu, bao vé mot phan gach khoi birc xa mat troi va truyén nhiét.
Su tach biét giira cac khoi, két hop voi cac kénh tao nén cac hinh tam giac khong déu, cho phép thong
gi6 di qua cac vién gach, nhanh chong tan nhiét luu trit va gidm luong nang lugng nhiét phat ra bén
trong toa nha.

Véi gach nung truyén thong, nhiét duge truyén theo mot hudng, do cac bé mat nim ngang tao nén
cac kénh trong gach, dong vai tro la cau nhiét dan nhiét vao bén trong voi tdc do 1on hon. Cac bé mit
ngang cua “Bloque Termodisipador” nhiét bi gian doan bdi mot loat cac kénh phu nho hon, khién cho
duong truyén nhiét dai hon, lam chdm va giam nhiét theo 16i vao bén  trong. Hién nay, xu hudng cua thé
gi6i 1a tiét kiém va str dung cac ngudn ning luong trong hé thong diéu hoa khong khi lam sao cho hi¢u
qua hon va bao vé€ mdi trudng hon, song song do, van phai dap tmg dugc cac yéu cau ctia con ngudi vé
su thoai mai va tién nghi. Trén thuc té, cac hé thong diéu hoa khong khi dugce thiét ké ra thuong st dung
mdt lugng 16n nang lugng dé van hanh trong mot khong gian 16n, phan 16n cac hé thong diéu hoa khong
khi 12 giai nhiét gi6 va déu thai ra mot lugng nhiét 16n ra méi truong. Do d6, viéc nghién ctru cac kha
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ning giai nhiét cho khong khi sau thiét bi ngung tu va nghién ciru thém vé sy phan bd nhiét d trong
ving lam viéc dé t6i uu hoa hiéu qua sir dung nang lugng trong khong gian, gop phan giam nhiét thai
ra moi trudng. Monish Siripurapu [4], nguoi sang 1ap Ant Studio dé phat triéen mot hé thong s dung
dng dit nung va nude dé lam mat khong khi xung quanh. H¢ thdng ban dau duoc tao ra cho mot nha
may, tuy nhién, n6 co the 1a mot sy thay thé xanh, ré tién cho cac hé thong diéu hoa khong khi trén toan
thé giol, bao g6m mot s6 dng dat nung duoc sap xép theo hinh cau va dugc giir bang cau trac kim loai,
thiét bi doi hoi nude phai duge d6 (hodc bom) 1én cac phan gach nung. Chat long dugc hap thy boi gach
nung, va sau do tur tur bay hoi, lam mat khong khi (dén khoang 6-10 d6 F). Dy an cua Siripurapu 1a bang
ching cho thay rang chi c6 cac vt liéu va cong nghé c¢b xwa van c6 mot muc dich trong xa hoi hién dai
cua chung ta. Hon nira, sit dung cac thiét bi don gian dugc lam tir vat liéu don gian co thé chinh xac la
nhing gi chung ta cin dé chdm dit cac qua trinh gay ton hai gia tao cho méi trudng clia ching ta.

Radiackn Solar —==
Tabla ————
St ———=—-4
Enirgia Tormea ————
Puantes Téemicos

Incidencia Soler w

e

Hinh 5. H¢ thong lam mdt khéng khi ciia Ant Studio. [4]

Milorad Bojic va cong su [5] di thuc hién nghién ctru sy tdi wu héa ving tién nghi nhiét trong xay
dung thong qua thiét ké tuong bao. Gaikwad R.S va cong su [6] cua dai hoc Shivaji, Kolhapur, An Do
da thye hién nghién ctru danh gia hé théng lam méat khong khi bang ong dat dé 1am mat khong gian. Hsu
va cong su [7-8] la nhom da dung céc cong cu cho bai toan t01 uu ciing nhu thiét ké vé cac san pham
nhiét dau tién. Nhu di néu & trén, viéc nghién ctru va phat trién hé théng lam mat khong khi bang dat
nung di dugc nghién ctru theo nhiéu cach khac nhau. Nhung qua cac tai liéu tim duoc cho thiy chua
mdt nghién ciru ndo dé cap vé viéc phén tich sy anh hudng cia cac yéu to dén két qua lam mat khong
khi bang hé théng gach nung sau thiét bi ngung tu. Véi cac ¥ tudng trén, di tao dong luc thuc dy cho
nhom nghién ctru thyc hién nghién ctu nay.

2. Phuwong phap nghién ciru va M6 hinh thuc nghiém
2.1 Phwong phap nghién ciru
2.1.1. Phuong phap Taguchi
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Phuong phap Taguchi bd sung cho 2 phwong phap hoach dinh yéu t6 toan phan va yéu td phan.
Phuong phap Taguchi dya trén bang hoach dinh tryc giao (OA — Orthogonal Arrays) nham xay dung
trude cac bang thong sd va dua ra cac gia thuyet dé phan tich danh gia két qua. Nham muc dich nang
cao chét luong san pham bang cach giam thiéu cac sai sO khong can thiét so voi chi tiéu dé ra. Noi cach
khac day 1a phuong phap nham kiém soét cac yéu td anh huong ti chit lugng ctia san pham. Cac budc
tién hanh trong viéc thiét 1ap chon yéu td khao sat dugc thuc hién rat chit chd trong phuong phap. Tiép
theo viéc chon murc do khao sat va chon bang quy hoach truc giao dugc tién hanh. Truéc khi chon bang
truc giao thi cén tinh s6 thyc nghiém tdi thiéu cﬁn tién hanh dya trén tong so do tu do trong khao sat. S6
thuc nghiém t6i thiéu phai 16n hon hogc bang tong sd do tu do. An dinh cac yéu t6 anh huong vao bang
truc glao vi trf cua cdc yéu tb trong bang tryc giao rit quan trong. Trong trudng hop c6 nhleu muc do
thi vi tri cia cac yéu t6 duoc 4n dinh boi bang truc giao. Viée 4n dinh vi tri cia cac yéu to trong bang
tryc giao co thé duoc tro giup bang cac cong cu cua hoach dinh Taguchi. Trude khi tién hanh thuce
nghiém can xac dinh muc do thue té cua cac yéu t6 chinh. Phan trim déng gop va ¥ nghia cua cac yéu
to phu thudc vao mirc ¢ thuc té cua yeu td.

Phén tich dir lidu thuc nghiém, danh gia bang ti s SN. Phan tich bai toan: Trong qué trinh t5i vu hoa
bai toan tinh ta co thé sir dung 3 hé sb (S/N) twong tng vdi cac truong hop sau:

Panh gia anh huong cua cac yéu té (Gia tri danh nghia 1a t6t nhat):

SN; = 1010g§—f’§ 1)
Tbi thiéu hoa dap tng (Nho hon 14 tot hon): l

SN; = —10log ¥N¢, yT”lz (2)
Tbi da héa dap (L6n hon 1a tdt hon):

SN; = —1010gNii2§;1 ;12 3)

Sau khi tinh toan cac gia tri trung binh ciia S/N, ta 4n dinh céc gi4 tri vao bang va dua ra gid tri R
(rank) sau khi so sanh cac gia tri 4 trong bang. Gia tri R c6 gia tri 1 chinh la yéu t0 anh hudng 16n nhat
va nguoc lai.

Bang 1. Gid tri trung binh ciia ty sé SN.

Exp No. A B C D E F
1 SNy 4 SNg 4 SNc1 SNp SNg 4 SNg 4
2 SNA,Z SNB,Z SNC,Z SND,Z SNE,Z SNF,Z
A RA RB Rc RD RE RF
Rank

2.1.2. Phuong phadp phdn tich phuong sai (ANOVA - Analysis of Variance)

Muc tiéu cua phuong phép 1a so sanh két qua trung binh cta nhiéu nhom (tong thé) dya trén cac gia
tri trung binh cua cac mau quan sat tr cac nhom nay va théng qua kiém dinh gia thuyét dé két luan sy
bang nhau cua céac sb trung binh nay. Trong nghién clru, phén tich phuong sai dugce dung nhu mot cong
cu dé xem xét anh huéng ciia mot hay mot sé yéu td nguyén nhan (dinh tinh) dén mot yéu té két qua
(dinh lugng).

Phdn tinh phwong sai mot yeu to Phén tich phuong sai mot yéu to 14 phén tich anh hudng cia mot
yeu t6 nguyén nhan dén mot yu t két qua dang nghién ctru. Gia sir can so sanh trung binh cua k tong
thé doc 1ap. Ta lay k c6 miu sé quan sat 1a ny, n, N3 ... nk; tudn theo phan phdi chuin. Trung binh cua
cac tong thé duoc ki hiu 1auy, uy, W3 - Mg thi mo hinh phan tich phuong sai mot yéu t6 anh hudng duoc
md ta dudi dang kiém dinh gia thuyét nhu sau:

Horpy = pp = pz =+ = (4)
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Hy: ton tai it nhat mot cap coOu; # u;, i # J.

Cac budc tién hanh: Budc 1: Tinh toan cac trung binh miu va trung binh chung ciia k mau. Budc 2:
Tinh céc tong léch binh phuong. Bude 3: Tinh cac phuong sai (phuong sai cua ndi nhém va phuong sai
giita cac nhom). Budce 4: Kiém dinh gia thiét.

Phdn tich phwong sai hai yéu t6: Phan tich phuong sai hai Xéu ,té nham xem xét cing lic hai yéu t6
nguyén nhan (dud6i dang dir li¢u dinh tinh) anh hudng dén yeu t6 ket qua (dudi dang dit liéu dinh luong)
dang nghién ctru. Phan tich phuong sai hai yéu to giip ching ta dua thém y€u t6 nguyén nhén vao phén
tich 1am cho két qua c6 gia tri hon.

Céc budc tién hanh

Dé kiém dinh ta dua ra 2 gia thiét sau:

M&i mau tuén theo phan phdi chuan N(u, o,)
Ta lay K mau ddc lap tir K tong thé, H mau doc 1ap tir H tong thé. Mdi miu duogc quan sat 1 lan khong
lap.

Budc 1: Tinh cac sO trung binh. Budc 2: Tinh tong cac do 1¢éch binh phuong. Budce 3: Tinh phuong
sai. Buoc 4: Kiém dinh gia thuyét. Bude 5: Kiém dinh 1y thuyét.

2.1.3. Phan mém Minitab va Autodesk Inventor

Nghién ctru sir dung phan mém Autodesk Inventor trong viéc dyng hinh lai h¢ thong va phan mém
Mini’tab nham ho trg viéc phan tich ciing nhu kiém tra lai cac gia tri da dugc tinh theo cac cong thire li
thuyét.

2.2 Mé hinh thyc nghiém
2.2.1. Xay dung mé hinh thiét bi gidi nhiét khong khi

Sau khi tinh toan va 1én phuong 4n thiét ké so' bd cho m6 hinh, tién hanh thiét ké md hinh dudi dinh

dang 3D bang phan mém Autodesk Inventor vdi cac thong so theo hinh 6:

Hinh 6. M6 hinh thiét ké thiét bi gidi nhiét 3D vé bang phan mém Inventor

Mo hinh thye nghiém dugc tién hanh gia cong va lap dat nhu mo ta hinh 7 bén dudi
2.2.2. Xay dung cdc théng sé yéu té (factors) va mirc dg (levels)

Thuc nghiém vé nhiing yéu td anh hudng dén kha nang lam mat nhiét dg cta thap giai nhiét, xac
dinh dugc bao gom 6 yéu anh hudng dén két qua: vi tri dat gach, cau tao vat liéu, nhiét do dan lanh,
khoang thoi gian trong ngay, khoang cach céac vién gach, quy cach sap xep gach.

Thuc nghiém vé d chénh nhiét do trude va sau khi ra khoi thap giai nhiét khong khi (d6 C).

Chon yéu t6 khao sat (factors) va mirc do khao sat (levels) Bang truc giao L8 duogc st dung dé tién
hanh an dinh thong s6 vao bang, sau d6 chuan bi cac budc cling nhu cac thiét bi cho viéc tién hanh thuc
nghiém.
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Hinh 7. M6 hinh thuc té sau khi duoc gia ¢6 lai cdc khe hé vach ngan.

Bang 2. Bdng thong s6 ciia cdc yéu t6 dau vao.

Mirc cua yéu to

STT  Yéutd Ky hiéu
Murc 1 Mirc 2
1 Vi tri dat gach A Ngang DPing
2 Céutao vat liéu B Gach nung 2 16 Gach nung 4 16
3 Nhiét d6 dan lanh C 22 24
4 Khoang thoi gian trong ngay D Trua Chiéu
5 Khoéng céch cac vién gach E 5cm 10cm
6 Quy cach sip xép gach F Sole Song song

2.2.3. Tién hanh thirc nghiém
Tién hanh thyc nghiém bén ngoai phong lanh ¢ xuong nhiét, sur dung hai méy lanh Daikin Non -
Inverter cong suat 2.0Hp dé dua nhiét d6 phong vé cac mdc nhiét d6 da cai dit.
*Cdc budc tién hanh thuc nghiém:
Budc 1: Diéu chinh nhiét d6 bén trong phong thuc nghiém theo bang Taguchi LS.
Budc 2: Bat mo hinh thap giai nhiét vao vi tri khép voi miéng gio ra ctia quat dan nong.
Budc 3: Tién hanh xép gach theo bang Taguchi LS.
Budc 4: Dt cac dau do nhiét d6 vao dung noi quy dinh.

Hinh 8. Thuc nghiém dwa trén bang L8 Taguchi. Hinh 9. Nhiét do khong khi trudc va sau khi di
qua mo hinh thiét bj giai nhiét.
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3. Két qua va ban luin

Két qua thu duge sau thuc nghiém duoc nhap vao cac bang sb liéu theo cac phuong phap va duogc
phan tich theo Taguchi va Anova nham dam bao tinh xac thuc va chinh xac nhat.

3.1 Xir Iy 56 liéu theo phwong phdp Taguchi.

Sau khi tién hanh thuc hién do mdi thuc nghiém vai s6 14an lap lai 1a 3 1an, c¢6 dugc bang két qua 3
nhu sau:

Bang 3. Bang thuc nghiém két qua do chénh nhiét do (°C).

Exp No. Trial 1 Trial 2 Trial 3
1 49 4.75 7.05
2 6.45 49 4.8
3 6.75 4,95 6.2
4 4 3.95 3.45
5 4.1 4.25 5.2
6 6 5.6 5.45
7 4.75 4.6 4.65
8 455 4.2 5.2

3.1.1. Xir Iy 56 liéu theo phwong phdp ty so SN (Signal Noise)

Phuong phap Taguchi sir dung ty s tin higu/nhidu (Signal to noise), voi thue nghiém c6 gia tri ty sO
S/N cao nhat s& cho két qua toi uu it bi anh huéng béi nhidu nhat. Ty s6 S/N ding dé xac dinh mirc cho
két qua dau ra t6i vu.

Tinh ty s6 SN ciia tirng thiec nghiém

Thyc nghiém can dé tinh toan gia tri do ghénh nhiét d6 16n nhat nén ta can gia tri cyc dai, do d6 ta
st dung cong thire tinh SN theo cong thirc so (1).

Tuong tu cho cic yéu té con lai cac 4n dinh cac két qua dat duoc thé hién dudi bang 4

Bang 4. Bdng gid tri trung binh ciia ty s6 SN.

No. A B C D E F
1 13.93316 14.2341 13.88369 14.03453 14531 13.06438
2 13.66383 13.3629 13.71329 13.56246 13.066 14.53261
A 0.26933 0.87114 0.170398 0.472075 1.4644 1.468222
Rank 5 3 6 4 2 1

Két luan: Theo nhu bang an dinh trén thi yéu td F (quy cach sip xép gach) c6 anh hudng 16n nhat.

Tinh to4n sir dung phan mém Minitab dé kiém tra két qua tinh toan cho thiy cac két qua tinh toan
trén phan mém hoan toan trung khdp voi cac thong s6 da duoc tinh bén trén. D6 thi vai két qua cho gia
tri SN cang cao s€ lam cho ting murc d6 cta yéu to toi uu hon theo két qua tinh toan.

JTE, Issue 72B, October 2022 28


https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

JTE JOURNAL OF TECHNICAL EDUCATION SCIENCE
Ho Chi Minh City University of Technology and Education
HCMIUTE Website: https://jte.ncmute.edu.vn/index.php/jte/index

ISSN: 1859-1272 Email: jte@hcmute.edu.vn

Main Effects Plot for SN ratios

Response Table for Signal to Noise Ratios ; o o E F
Larger is better \

Level A B C D E F i, e

1 1393 1423 13.88 1403 1453 13.06 BEeN \ |

2 1366 1336 1371 1356 13.07 1453 = \

Delta 027 087 017 047 146 147 \

Rank 5 3 6 4 2 1 :

Signal-to-noise: Larger is better

Hinh 10. Bang gi4 tri két qué tinh toan theo ty s6 SN Hinh 11. B4 thi biéu dién két qua theo ty sb SN.

3.1.2. Xur Iy 56 liéu theo gid tri trung binh Means.

Tinh gi4 tri trung binh ctia mdi thuc nghiém. Tuong tu cac yéu tb khac ciing duoc tinh theo cong
thirc va két qua dat dugc sau do an dinh cac két qua vao bang trung binh bang 5.

Bang 5. Bang gid tri trung binh theo Means.

No. A B C D E F

1 5.179167 5.2875 5.066667 5.179167 5.4667 4.633333
2 4.879167 4.77083 4.991667 4.879167 45917 5.425

A 0.3 0.51667 0.075 0.3 0.875 0.791667
Rank 4 3 5 4 1 2

Két ludn: theo nhu bang 4n dinh trén thi yéu t6 E (khoang cach cic vién gach) gay anh huong 16n
nhét. Tinh toan sir dung phin mém Minitab 19 dé kiém tra két qua tinh toan cho thiy cac két qua tinh
toan trén phan mém hoan toan tring khdp vai cac thong sé da duoc tinh bén trén.

3.1.3. Nhdn xét két qua hai phwong phdp S/N va Means.

Theo nhu nhitng tinh toan dua trén hai phuong phap do 1a Signal Noise (SN) va gia tri trung binh
(MEANS), két qua déu cho thdy dugc mo hinh két hop t6i uu dé 1am mét khong khi sau thiét bi ngung
tu dya theo tiéu chi do chénh nhiét d§ trudc va sau khi di qua mo hinh thiét bi giai nhiét chinh la:
A1BICIDIEIF2. Tuy nhién, két qua sau khi tinh toan vé yéu té gdy anh hudng 16n nhét lai khong dong
nhét vé két qua (giira yéu t6 E va F). Vi thé, dé kiém dinh lai két qua trén, chon phuong phép phan tich
phuong sai (ANOVA-Analysis of Variance) dé tim ra dugc yéu t gdy anh huéng 16n nhat dén thuc
nghiém.

Main Effects Plot for Means

Response Table for Means —————

Level A B C D E F \

1 5179 5287 5067 5179 5467 4.633 "\ /

2 4879 4771 4992 4879 4592 5425 e \ g \ ot ef

Delta 0300 0517 0075 0300 0875 0.792 : Vol

Rank 45 3 6 45 1 2 \ /
Hinh 12. Bang két qua gid tri dwoc tinh todn theo Means. Hinh 13. D6 thi biéu dién theo gid tri Means

D6 thi cho két qua co gia tri Means cang cao dbi véi timg mirc d6 cua yéu t6 thi cang t6i u.
3.2. Xir Iy 56 li¢u theo phwong phdp ANOVA.

~Tu két qua trén, xét vé gia tri F-test (F) cho thdy duoc 3 yéu’té mang tin hi¢u c6 do phiéu khong dang
ke (B, E, F) ¢ ca hai bang phan tich theo Means va SN. Vi the tiep tuc phan tich 3 yeéu to B, E, F theo
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phuong phap ANOVA dé tim ra yéu t nao cho tin hidu c6 d6 nhiu thap nhat. Tir hai bang phan tich
hinh 12, va hinh 13 trén, cho théy duogc gia tri F-test cua ty s6 SN cao hon Means. Piéu d6 co nghia,
phuong phap tinh toan theo ty s6 SN cho thiy duoc cac tin hiéu c6 do nhiéu thap nhat, dong thoi gié tri
P-value < a = 5% theo 1y thuyét ANOVA vé kiém chimg gia thuyét. Xét gia tri F-test trén bang két qua
ctia ty s6 SN, cho thdy duoc yéu té F cho tin hiéu cao gip 19.38 1an so v&i d6 nhidu. Tir d6, két luan
duge yéu t6 (quy cach sip xép gach) 1a yéu td gay anh hudng 16n nhat dén mé hinh.

Analysis of Variance for Means

Source DF SeqSS AdjSS AdiMS F P
A T 078000 06000 0.18000 225 0374
B T 053389 053383 053383 667 0235
C T 00125 001125 00125 014 0772
D T 018000 0.76000 0.18000 225 0374
E T 153125 153125 153125 194 0143
F T 125347 125347 125347 1567 (0.158
Residual Eror 1 0.08000 0.08000 0.08000

Total 7 376586

Analysis of Variance for Means

Source DF SeqSS AdjSS AdjMs F P
B 105339 05339 05339 473 009
E 115312 15312 15312 1357 0.021
F 112535 12535 12535 1111 0029
Residual Eror 4 04512 04512 01128

Total 7 37699

Hinh 14. Bang két qua tinh todan ANOVA theo gid tri Means.

Analysis of Variance for SN ratios

Source DF SeqSS AdjSS AdjMS F P
B 1 1.5178 15178 15178 682 0.059
E 1 42889 42889 42889 1928 0.012
F 1 43114 43114 43114 1938 0.012
Residual Error 4 0.8899 0.8899 0.2225

Total 7 11.0079

Hinh 15. Bang két qua phan tich ANOVA cho ty s6 SN.

3.3. Kiém tra két qud xi¢ Iy sé liéu.

3.3.1 Két qua kiém chirng sé liéu: thuc nghiém dugc tién hanh lai mé hinh nay dé kiém ching két qua.

Bang 6. Thong sé thuc nghiém kiém chirng lai két qua

Stt Yéu td Ky hiéu Mic do
1 Vi tri dat gach A 1
2 Céu tao vat lidu B 1
3 Nhiét d6 dan lanh C 1
4 Khoang thoi gian trong ngay D 1
5 Khoang cach céc vién gach E 1
6 Quy cach sép xép gach F 2
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Hinh 16. M6 hinh chay kiém chirng Hinh 17. Nhiét do trudc va sau khi ra khoi

dira vao cdc théng sé toi . thap giai nhiét.

Bang 7. Bang gid tri sau khi lam thuc nghiém kiém tra.

Nhiét 36 khong khi trudc Nhiét @6 khong khi sau P9 chénh 1éch nhiét do

$6 lan do khi vio mé hinh thiét bi ~ khi ra khoi md hinh thiét  trude va sau khi ra khoi
(°C) bi (°C) mb hinh thiét bi (°C)

Po lan 1 36.45 30.5 5.95

Do lan 2 35.6 28.95 6.65

Do lan 3 31.9 26.2 5.7

Trung binh 34.65 28.55 6.1

Luu y: Thyc nghiém dwoc do vao ngay 02/08/2020, troi mua to.
3.3.2 Két qua kiém tra s6 liéu

Sau khi kiém chimg s6 liéu, thiét 1ap dugc mé hinh t6t nhat: AIBICIDIEIF2. Tuong (g véi: Vi
tri dat gach: Ngang (A1); Cau tao vat liéu: gach nung 2 16 (B1); Nhi¢t 46 dan lanh: 22°C (Cl); Khoang
thoi gian trong ngay: Trua (D1); Khoang cach cac vién gach: Scm (E1); Quy cach sap x€p gach: song
song (F2).

4. Két luan

Sau khi tinh toan thiét ké mo hinh két hop tdi wru bang phwong phap Taguchi va dung phuong phap
ANOVA dé kiém dinh lai két qua, ta nhén thdy duoc su anh huong cua céc yéu to dén kha nang lam
mét khong khi sau khi di qua thiét bi giai nhiét. Trong d6 yéu t& F (quy cach sap xép gach) cho dugc tin
hiéu c6 d¢ nhidu thap nhat, chinh 1a yéu t6 c6 anh huong 16n nhat. Cung véi d6 dua ra duge mo hinh
két hop tot nhat (Best Combination) 1a: Gach nung 2 156 dit ngang; duogc sap xép theo kiéu song song va
cach nhau 5cm; dugc thyc nghiém vao budi trwa voi nhiét do phong 1a 22°C ki hi€u mo hinh la:
A1BICIDIEIF2. Sau khi dua ra duoc két hop tot nhat, tién hanh thuc nghiém kiém chung lai Kkét qua.
Két qua thu dugc cho su Kkét hop tdt nhat 1a do chénh nhiét o khong khi trude va sau khi di qua mo hinh
thiét bi giai nhiét AT = 6.1°C sau 3 1an thuc nghiém kiém tra, v6i nhiét do trudc va sau khi ra khoi thiét
bi giai nhiét 1an luot 1a 34.65 °C; 28.55°C. Qua so sanh cho thdy dugc sy chénh léch nhiét do thay doi
1o rét.
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Loi cam on

Xin tran trong cdm on by mén Cong nghé Nhiét Dién Lanh, Khoa Co Khi BPong Luc truong Pai hoc

su pham K§ Thuét Thanh Phd HO Chi Minh da hd trg nhom nghién ctru vé dia diém, trang thiét bj va
cac thiét bi phu trong qua trinh nghién ctru.
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