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1. Thong tin chung:

- Tén dé tai: Nghién ciru cac dic tinh nhiét dong ciia hé thong lanh ghép ting
R744-R134a nham tiét kiém ning lwong va bao vé mdi trueong
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- Chu nhiém: PGS.TS. Bang Thanh Trung

- Co quan chu tri: Truong Pai hoc Su pham K thuat Tp. HCM

- Thoi gian thuc hién: 24 thang
2. Muc tiéu:

Muc tiéu chung

- Pit nén tang cho hudng nghién ctru vé linh virc 1am lanh ding moi chat CO, va
truyén nhiét micro/nano tai BO moén cong nghé Nhi¢t-Dién lanh, truong Pai hoc Su pham
K¥ thuat Tp. HCM noi riéng va cac truong dai hoc khac trén ca nudc noéi chung.

Muc tiéu cu thé

- Ché tao duoc mot hé théng lanh ghép tﬁng R744 - R134a c& nhé dung thiét bi trao
d6i nhiét ghép ting compact nham bao vé mai truong.
3. Tinh mdi va sang tao:

Nghién ciru nay 1a nghién ciru dau tién trong nudc va ciing 1a mot trong nhiing
nghién ctru méi trén thé gisi trong linh vyc lanh ghép ting dung moi chit lanh CO2 va bd
trao d6i nhiét compact.

4. Két qua nghién ctru: Dat yéu cau dit ra

Nhom nghién ctru da thuc hién duogc tat ca cac noi dung da dua ra. Thu nhét, nhom
nghién ctru da tham khao cic nghién ctru lién quan tir cdc ngudn uy tin trén thé gisi dé
téng quan dugc 42 bai bao/tai lidu. Tir nhitng nghién ctru lién quan trén cho thay rang,
viéc nghién ciru ché tao mot hé théng lanh ghép ding méi chat lanh CO2 nham bao vé moi
truong 1a rat can thiét. Nhitng van d& méi ma cac nghién ciru trude chwa lam d6 1a nghién
ciru cdc théng sé thiét ké va thwe nghigm cho hé thong lanh ghép tang R134A/R744.
Thue nghiém cdc dic tinh truyén nhiét va dong chdy lwu chit cho thiét bi trao doi nhigt

ghép ting compact cho chinh hé théng lanh nay, nham néng cao hiéu qud truyén nhiét
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va bdo vé méi trwong. Thém vio dé, cdc két qud thwe nghiém ciia hé théng lanh ghép
tdng nay ciing sé dwoc so sanh véi hé théng lanh ghép ting R32/R744 trong ciing diéu
kién vdn hanh.

Thir hai, nhdm nghién ctru da thiét ké duoc hé thong lanh ghép ting R134A/CO..
Mot s6 thiét bi duge tinh toan thiét ké chi tiét dé ché tao, mot so tinh toén thiét ké dé chon
thiét bi.

Thit ba, m6 hinh thi nghiém di dugc ché tao va lap dit. Hé thong nay di dugc ding
dé thuc nghiém voi rat nhiéu diéu kién. Pé c6 nhiéu dir liéu so sanh, nhém nghién ctru
cling di dua vao TBTPN dang 6ng 16ng 6ng va dang tim kénh micro, hé théng lanh
R134A/CO. va R32/CO:x.

Thir tu, hé théng da dugc van hanh va chay thuc nghi¢m. Cac két qua thuc nghiém
cling da dugc so sanh véi tinh toan 1y thuyét va véi két qua ciia cac nghién ciru lién quan.
Mot sb két qua thuc nghiém dién hinh nhu sau:

- Céc dir liéu thuc nghiém thu dugc ¢ nhiét do mdi truong khoang 33°C. Cho
nghién ctru nay, luu lugng khéi luong CO2 14 27 kg/h va nhiét do phong giam tir 33°C dén
- 20°C. Cac diém nut cta hai chu trinh nhiét dong ghép ting da dugc thuc nghiém va thé
hién tudng minh. Tang thdp CO2 c6 nhiét d6 ngung tu 7,9°C va nhiét do bay hoi -30°C.
Ning suat lanh trong hé thong 1a 1,62 kW va COP 1a 1,9 khi ding TBTDN ghép tang dang
ong 10ng 6ng. Cac két qua tir tinh toan 1y thuyét phi hop véi cac két qua tir thuc nghiém.

- Po chénh nhiét d ¢ thiét bi trao doi nhiét ghép tang dat 1,7°C, kha dang ké khi so
sanh v4i cac thiét bi trao doi nhiét trong chu trinh ghép tang truyén théng hién tai. Hé sb
COP cuia hé thong dat cao nhét 5,29 trong truong hop nhiét do bay hoi o tang cao dat 1°C.

- Trong cung mot gia tri nhiét d6 bay hoi ¢ ting cao, néu diéu chinh ap suét va
nhiét 46 ngung tu ¢ tang thap theo hudng ting dan s& lam giam di hé sé6 COP cua hé
théng.

- Nghién ctru ndy di ching to tiém ning Gng dung rong réi thiét bi trao d6i nhiét
dang tdm dung kénh micro cho chu trinh lanh ghép ting R134a/CO; an toan va hiéu qua.
5. Séan pham:

5.1 San pham khoa hoc
- 01 bai bao diing trén tap chi qudc té uy tin SCIE-Q2
[1] Tronghieu Nguyen and Thanhtrung Dang, The effect of fin shape on the heat
transfer and the solution time of a microchannel evaporator in a CO- air conditioning
system — A numerical investigation, Micromachines (SCIE-Q2), September 2022, 13
(10), 1648; https://doi.org/10.3390/mi13101648
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- 01 bai bao diing trén tap chi quoc té khac

[1] Thanhtrung Dang and Baoha T. Le, Experimental results of a R134a/CO> cascade
refrigeration system with the CO. evaporation temperature of -30°C, International
Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December
2020, pp. 158-165

- 01 bai bao dang trén tap chi trong nwéc thugc danh muc cia HPGSNN
[1] Nguyén Minh Chau, Bang Thanh Trung, Nguyén Hoang Tuan, Ding Gia Huy va
Tran Thé Vinh, Mt nghién ctru thuc nghiém trén hé théng lanh ghép tang R134a/CO2
sir dung thiét b trao d6i nhiét dang tam kénh micro, Tap chi Co khi Viét Nam, S6 dic
biét thang 12 nam 2021, trang 219-224

- 02 bai bao ding ky yéu hdi nghi qudc té IEEE

[1] Thanhtrung Dang, Vanloi Nguyen and Hoangtuan Nguyen, An Experimental on
Heat Transfer Characteristics of the Cascade Heat Exchanger in a Refrigeration System
Using R32/CO., The proceedings of 2020 5th International Conference on Green
Technology and Sustainable Development (GTSD2020), HCM city, Nov 27-28, 2020,
IEEE, pp. 413-417

[2] Thanhtrung Dang and Tronghieu Nguyen, An Experimental Study on The
Performance of An Air Conditioning System using CO. Refrigerant with The Actual
Power Input of 440W, The proceedings of 2020 5th International Conference on Green
Technology and Sustainable Development (GTSD2020), HCM city, Nov 27-28, 2020,
IEEE, pp. 645-650.

5.2 San pham dao tao

Céc két qua nay ciling da dung cho dao tao 02 Thac si (Nguyén Vin Loi va Lé Thi Bao
Ha) va B0 an tt nghiép dai hoc cho 05 sinh vién (Lé Ptirc Manh, Pinh Quang Trung,
Nguyén Qubc Khanh, Nguyén Danh Nam va St Quang Long).
5.2 San pham ng dung

Heé thong lanh ghép ting R744-R134a c6 thong sd: co ning suat lanh Qo khoang 6000
BTU/h; dung thiét bi trao ddi nhiét ghép ting compact dang dng 16ng 6ng chay dugc & ché
d6 trir dong, duong kinh 6ng trong 4mm; cong suit dién cua may nén R134a khoang

500W, 220Vva cong suat dién ciia may nén lanh CO, khoang 450W, 220V.



6. Phuwong thitc chuyén giao, dia chi &ng dung, tac dong va loi ich mang lai cia két
qua nghién ciru:
Céc két qua nghién ctru s& duoc chuyén giao cho hai cong ty:
1/ Cong ty TNHH TM-DV TIL BPONG HUNG THINH
2/ Cong ty TNHH TMDVSX DAI HIEP PHAT



INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Study on manufacture of a CO: air conditioning system using
microchannel evaporators for saving energy and protecting environment

- Code number: B2020-SPK-04

- Coordinator: Assoc.Prof. Dr. Thanhtrung Dang

- Implementing Institution: Hochiminh city University of of Technology and
Education

- Duration: 24 months
2. Objectives:

General objectives
- Build the research on Micro/Nano heat transfer areas at the Department of Heat and

Refrigeration Technology, Hochiminh city University of Technology and Education in
specially and other universities of Vietnam in generally.

Special objectives

- Completely manufacture a small-sized R134A/R744 cascade refrigeration system
using a compact cascade heat exchanger to protect the enviromment.

3. Creativeness and innovativeness:

The study is one of the first researches in Vietnam and is also one of the new
researches on the world in CO. cascade refrigeration system using compact heat
exchanger.

4. Research results: The proposed objectives have been achieved

The research team has done all the content given. Firstly, the research team has
reviewed relevant studies from scientific sources around the world with 42 papers. From
the above studies, it is necessary to study the manufacture of a CO. cascade refrigeration
system using compact heat exchanger to protect the environment. New results that
previous studies have not yet done are experimental parameters for R134A/R744
cascade refrigeration system; experiment on the heat transfer characteristics for the

compact cascade heat exchanger for this system in order to improve heat transfer
efficiency and protect the environment. In addition, the experimental results of this
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cascade refrigeration system will also be compared with R32/R744 cascade refrigeration
system under the same operation conditions.

Second, the team designed the R134A/R744 cascade refrigeration system. Some
equipments are calculated and designed in more detail for fabricating, some calculations
are made to select equipments.

Third, experimental models were fabricated and installed. This system has been used
to experiment with a variety of conditions. For comparative data, the team also included
double tube heat exchanger, mircochannel plate heat exchanger, R134A/R744 and
R32/R744 cascade refrigeration systems.

Fourth, the system has been running experiments well. Experimental results have
also been compared with theory results and the results of related studies. Some typical
results are as follows:

- The experimental data were operated under the same ambient temperature of 33°C.
For this investigation, the CO2 mass flow rate is 27 kg/h and the cold room temperature is
dropping from 33°C to -20°C. The thermodynamic parameters of the cascade refrigeration
system have shown in more detail. The low stage CO2 has the condensation temperature of
7.9°C and the evaporation temperature of -30°C. The cooling capacity of the system is
1.62 kW and the coefficient of performance of the system is 1.9. In addition, the
theoretical results are consistent with the experimental results. The results have distributed
to add the essential experimental data when studying on the cascade refrigeration system
using COa.

- The temperature difference in the casecade heat exchanger reaches 1.7 °C, which is
quite better when compared to the traditional cascade heat exchanger. The COP
coefficient of system is the highest at 5.29 in case of the evaporation temperature of the
high stage cycle gets 1°C.

- With the same evaporation temperature of the high stage cycle, if increasing the
condensation pressure and temperature of the low stage cycle, it will decrease COP of the
system.

- This investigation has demonstrated the potential for wide application of
microchannel plate heat exchanger for safe and efficient R134A/CO; cascade refrigeration
system.

5. Products:
5.1 Scientific products



- 01 paper published on the journal SCIE-Q2

Tronghieu Nguyen and Thanhtrung Dang, The effect of fin shape on the heat transfer
and the solution time of a microchannel evaporator in a CO> air conditioning system — A
numerical investigation, Micromachines (SCIE-Q2), September 2022, 13 (10), 1648;
https://doi.org/10.3390/mi13101648

- 01 paper in international journal

Thanhtrung Dang and Baoha T. Le, Experimental results of a R134a/CO; cascade
refrigeration system with the CO, evaporation temperature of -30°C, International Journal
of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020, pp.
158-165

- 01 paper in domestic journal

Nguyén Minh Chau, Ping Thanh Trung, Nguyén Hoang Tuan, Pang Gia Huy va
Tran Thé Vinh, Mot nghién ctu thuc nghiém trén hé thdng lanh ghép tang R134a/CO; sir
dung thiét bi trao doi nhiét dang tim kénh micro, Tap chi Co khi Viét Nam, Sé dic biét
thang 12 ndm 2021, trang 219-224

- 02 papers for an international conference

[1] Thanhtrung Dang, Vanloi Nguyen and Hoangtuan Nguyen, An Experimental on
Heat Transfer Characteristics of the Cascade Heat Exchanger in a Refrigeration System
Using R32/CO2, The proceedings of 2020 5th International Conference on Green
Technology and Sustainable Development (GTSD2020), HCM city, Nov 27-28, 2020,
IEEE, pp. 413-417

[2] Thanhtrung Dang and Tronghieu Nguyen, An Experimental Study on The
Performance of An Air Conditioning System using CO> Refrigerant with The Actual
Power Input of 440W, The proceedings of 2020 5th International Conference on Green
Technology and Sustainable Development (GTSD2020), HCM city, Nov 27-28, 2020,
IEEE, pp. 645-650.

5.2 Academic products

These results have also been used for the training of 02 Masters (Nguyén Vin Loi va
Lé Thi Bao Ha) and 5 undergraduate students (Le Duc Manh, Dinh Quang Trung, Nguyen
Quoc Khanh, Nguyen Danh Nam va Su Quang Long).


https://doi.org/10.3390/mi13101648

5.2 Applied products

The cascade refrigeration system R744-R134a has parameters: the cooling capacity of
6000 BTU/h; the double pipe cascade heat exchanger has its internal diameter 4mm; the
power input of R134a compressor of 500W, 220V and the power input of CO, of 50W,
220V.

6. The transfer method and application address:
The investigation results will be tranferred for two companies:
1/ TIL PONG HUNG THINH Co., Ltd
2/ DAl HIEP PHAT Co., Ltd.



