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Abstract: The objective of this paper is to study the heat transfer performance of twisted-tube dry-expansion
evaporator (TDE) and conventional baffle dry-expansion evaporator (BDE). The effect of evaporating temperature
(Te), condensing temperature (T.), Reynolds number (Re,) outside tube and heat flux (g) on heat transfer
performance was investigated. The results showed that with the increase of T, Re, and q;, the heat transfer
performances of TDE and BDE were increased, while with the increase of T, both of the heat transfer
performances were decreased. The air-cooled heat pump (ACHP) applied with TDE and BDE was tested,
respectively. The results showed that at the same cooling state the overall heat transfer coefficient (K) of TDE was
36.3% higher than that of BDE, and the ACHP's cooling coefficient of performance (COP) was increased by 6.0%.
At the same heating state, the K of TDE was 41.7% higher than that of BDE and the ACHP's heating COP was
increased by 15.8%. It was proved that TDE applied in ACHP was feasible, and its performance was better than
BDE.
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Tablel Main components of experimental apparatus

No. Name Description/model

C-SC903H8H

1 scroll compressor

consists of two rows 9.52 mm titanium
hydrophilic membrane fins, 40 U
shape tubes, slice distanceis 1.5 mm,
its downwind dimension is 1840 mmx

2 air-cooled condenser

1016 mm
3 cooled fan electrical motor typeisYLS-1100W-6P
4 four-way valve STF-11
5 gasliquid separator ZYG-41
6 therma expansonvalve TGEX11
7 dry-expansion evaporator TDE and BDE areinstalled in parallel
8 water pump 1S-65-50-160(J)
9 water tank volumeis 2.5 m®
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Table2 Main measurements

Instrument name Type Range Accuracy
platinum RTD PT100 273—573K 01K
humidity sensor EE20 0—100% —
turbine flow LWGY-40 (55—42)x10°m’-s? 1%
pressure KYB600 0—4MPa 0.25%
electrical power DT862-4 0—50A 2%
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Fig.2 Schematic diagrams of twisted heat transfer tube
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Table3 Tubeand shell size of TDE and BDE

Outer base Wall Tube Twisted Twisted Baffle Tube Heat transfer ~ Shell diameter
Item diameter/mm thicknessmm  length/mm pitch/mm angle/(°) pitch/mm number arealm? /mm
TDE 7.0/9.8 0.41 1500 40 53 — 90 4.0 160
BDE 9.52 0.41 1500 — — 75 134 6.0 180
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Fig.3 Variation of tube inner surface heat transfer coefficient
with different evaporating temperature
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Table4 Comparison of main performance parameters of air-cooled heat pumpswith different dry-expansion evaporators

No. Item TDE-ACHP BDE-ACHP Difference
1 hest transfer area/m’ 6.0 40 decreased 33.3%
2 cooling capacity/W 49990 52330 increased 4.7%
3 cooling power/W 21420 21210 decreased 1.0%
4 cooling COP 233 247 increased 6.0%
5 heating capacity/W 55380 63320 increased 14.3%
6 heating power/W 21350 21090 decreased 1.2%
7 heating COP 259 30 increased 15.8%
8 amount of refrigerant charge/kg R22/7.0 R22/6.5 decreased 7.1%
9 water pressure drop/Pa 21100 35000 increased 39.7%

*5 H¢IAT TDE %1 BDE KR EAFRKELE
Table5 Comparison of overall heat transfer coefficient with TDE and BDE under cooling conditions

Item Refrigerant Cooling capacity/W Heat transfer area/m? Heat flux /W » m™ Overall heat transfer coefficient/ W « m™2 « K™
BDE R22 49990 6.0 8332 1155.57
TDE R22 52330 4.0 13083 1814.49

#*6 HIAITRT TDE %1 BDE KB AR
Table6 Comparison of overall heat transfer coefficient with TDE and BDE under heating conditions

Iltem  Refrigerant  Cooling capacity/ W Heat transfer area/m? Heat flux/kW « m™ Overall heat transfer coefficient/W « m™2 « K™
BDE R22 55380 6.0 9230 1280.17
TDE R22 63320 4.0 15830 2195.56
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