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Optimized AC Original AC

3600
3400
X A g 3200
.| o : 4 g 'isooo
Compact HX-desigh using 5mm £ 2800
tube in a 2,600W mini-split 5 ijzg
e ° i 2200
® . 2000
‘Refrigerant charge reduced 50% Outdoor unt - _neorent :
- i, % i td Original Design |Optimized Design
In_ indoor unlt’ 45 o IN outaoor Refrigerant charge, gm 390 250
] unlt, 36% Overa" Cooling capacity, watts 2,600 2,537
EER, w/w 3.05 3.20
Heating capacity 2,757 2,786
Increased heat transfer COP, wfw_ . 42 S
coeﬂ:icient Ieads tO im Indoor Unlt‘Heat Capacm‘/, watts 2,403 2,625
. — Outdoor Unit Heat Capacity, watts 3,183 3,430
EER WIth the Optlml Condensing temperature, °C 46.5 44.1
diameter Copper t Evaporating temperature, °C 7.9 9.8
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— Improve system
performance.
— Reduce._cost
— Reduce refrigerant charge

- _ Slit and louver fin designs considered,
worklng with-a manufacturing partner

% FRIEDRICH

Design

Simulated Simulated CoP
Charge (Measured) Improvement

Reduction [%] CcOoP [%]

Tube material Fin material Material
[kg] [kal Reduction [%]

| Baseline 5/16”

18 25 . . 2,60 (2.86

tube | )

Louver fin 17 15 17 26% 21% 277 (2.97) 6.5% (3.8%)
FPI 4 row

Experiment: Louver fin coil achieves 10% system charge reduction and 4%
COP increase while reducing cost by approximately 26%
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Tube

Diameter ° b Tube weight Hea e
~ (mm) # of turns (kg) water tank ~_
952 39 9.06
o A 39
45 39
& 60
S 80

For tube spacing of 10mm, 5mm and 80
turns provides similar heating time to
9.52mm with only 36% weight and 52% et pump waer b e S SR 4

Haijian Zhoue, Hengyi Zhao®, Yifeng Gacb, Fen Zhong?, Naiping Gaoc:

I"Ef I' i g e ra nt ! g 120 |EA conference, Rotterdam
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Outdoor evaporator
heat pump with
copper tuk
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., Three methods to design heat exchangers:

Experimental

Numerical (e.g. CFD)

Approximation ( F. Y(epY'(r) . « x| F, (F,Y'(F,)
PP ) j=c¢,Rej N;? l L ‘ =1 |+ t f =c Re; N;* = | | » | =
(correlations) “\b,+25,) \D,) \D,) o \DH20, ) \D )\ B

();n (hrxl
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Simulation software gives user

' ior ® 3.00
the option.to ehoose a tube 3.00 mm
diameter, inner groove tube &S00 mm

) ) mm
® 952 mm

geometry, fin design and
refrigerant type

Optimizes entire system of
compressor, evaporator, and
-condenser with a cost analysis

Air Pressure Drop (Pa)

° ‘ .~
10 '. e ~‘

Simulates all key technical
parameters needed to
optimize the performance
cost of small diameter AR 0N LS
tube heat exchanger
total system

10 15 20 25
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Ton split AC:

Constraints: Equivalent performance to baseline
Minimize airside pressure drop,
lower material consumption

lower refrigerant charge

Objectives:
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ASHRAE 20012 “Comparative Study of Optimized Small Diameter Tube-Fin
Heat Exchangers Vs. Traditional, Larger Diameter Tube-Fin Heat Exchanger
Designs” Dennis Nasuta, Shekhar Sarpotdar, PhD. Cara Martin
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Refrigerant Charge (kg)
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Mechanical Expansion - Tube Diameter
25

N
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Frequency
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Bin Tube Diameter [mm]

S.D. =0.029 mm

The pressure expansio
« No damage to inte

 Improved contac

A new white pap
the issue of

Pressure Expansion - Tube Diameter
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OTS-ICA Egucatifonal Outreach T
Program:

&

-Three Webinars , | %,
(ArChlved On MlcrOG rOOVET O;-;t mized Thermal Systems, Inc. (OTS) and the | ntwat on -;.! o pP

Ltd. (ICA) have developed an educational program to broaden t he ex
- Y T b Ch I students, academics and professionals to the toncept of tube-fin hea
ou u e anne using small diameter Microgroove™ tubes.

[ = MicroGroove t.Jt: heat exchangers are one key to reducing environm
-COII Sam Ies for artlc and lowe rna verall costs while increasing the energy P“ILI»’n-_' of H
systems. USF" rsmaIIP' tube diameters can reduce refrigerant charags

*pﬂrat on at the pressures and charges associated with natural, flam

GWP refrigerants. This technology also enables compact designs with

-Trial VerSion Of COiID consumption and better thermal p»’r"rmar"
participants
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