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Who are we? J

Copper Development

o (T Association Inc.

Defend and grow markets for copper based on its superior technical
performance and its contribution to a higher quality of life worldwide.

O pt] mlzed The rmal Members include copper mining and fabricating companies
SYSTEMS

Serving the HVAC&R industry through cutting edge research, -
state-of-_t_he-e_lrt software, and p_erformance measurements and - Heat TranSfer
verification new technologies that can reduce energy =3 - - a
consumption and address growing environmental concerns. = = TeChn0|ogles

Providing heat exchanger design, prototyping and manufacturing assistance
for the HVAC&R industry with a focus on materials, joining methods, and
novel designs.
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Introduction

Background
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Previous Webinars .
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All Webinars are available on OTS website:

1.

Advantages of Small Diameter Copper Tube Fin Heat
Exchangers

Construction of Small Diameter Copper Tube Fin Heat
Exchangers

Effective Design of Small Diameter Copper Tube Fin Heat
Exchangers

Optimization, Cost and Health Benefits of Copper Tub
Plate Fin Heat Exchangers

January 18, 2021

Copper Tube Heat Exchangers for Alternative Refrigerants

Small Diameter Copper Tube Fin Heat Exchangers and the
Impacts of Frost
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Heat Exchangers: Ato-Fluid TubeFin J

Copper Tubes, Aluminum Fins

Parts and Working fluids

Refrigerant

Fins (Extended Surfaces)
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Motivation: what drives heat exchanger deS|gn?opﬁmﬁm
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Energy Environment
Efficiency and Safety
A Energy consumed in A Direct refrigerant

buildings emissions
A CoOP A Footprints (e.g.
A Billing Cost CQ, endof-life
A Primary energy use equment)
A CQ emissions A Material
A Partial load (resources)
Cost
A Material
A Tooling
A Size / Weight
January 18, 2021 Optimized Thermal (OTS). This document and the contained information sannot be Used. copred, 7
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Benefits of Copper

Background
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Copper Tubes e
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Al AGK OGKSNXIf O2YRdzOUA QDA G &

A Copper: ~380 WY i ,Aluminum: ~237 WY1 ,8S: ~15 Wi Y
A Corrosion and biofouling resistance
A Antimicrobial properties

A Refrigerant compatibility
A All refrlgerants except for ammonia

A{2F0 YR LXALFOTES I'bSIéS 2 7

A Small diameterg thinner walls and less charge
A Lower thermal resistance

A Withstands higher pressure with thinner walls (essential for
CO2 systems) due to lower hoop stress

A Reduced material cost
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Copper Fins e
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Almproved efficiency over aluminum
A Aluminum: 237 WK1 Y
A Copper: 380 WN'i Y

AReduced biofouling
AValue proposition depends on the application
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Antimicrobial benefits
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Antimicrobial Properties of Copper  w.iu-
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Copper Aluminum

ACOpper Suppresses the grOWth(no germination) (positive germination)
of bacteria and molds

AEPA Registration 82012 n
A9t! 3IANIYYISR |
OESYLJ A 2Y ¢ 7 days
(Asperqgillus
A HVAC manufacturers can make nigen)
product protection claims by 4 days
suppressing the growth of (Azpergl)"uc
. avus
bacteria and molds that reduce
system efficiency and cause
. . 4 days
product deterioration or foul (Aspergillus
OdOfS fumigatus)
Source: Weaver et al, The Society for Applied Microbiology,
Letters in Applied Microbiology 50 (2010)-28
January 18, 2021 Optimized Thermal e e veteme. e
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ACopper heat exchangers
were found to significantly
reduce airborne fungal
concentration in both room
and supply air when
compared with aluminum

o

assemblies Fort Jackson Barracks, SC
L.SM Concentrations of Culturable Fungi (CFU/m’)
Room Vent
Season Cu Al Al/Cu Cu Al Al/Cu
Heating 131 281 2.1 108 254 2.4
Cooling 305 392 1.3 345 456 1.3
Cooling/Heating 2.3 14 3.2 1.8

SourceFeigleyet al, Copper Heat Exchangers for Improving Indoor Air Quality: Cooling Season at Fort Jacksor
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New England Middle School Study .=~
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A All-copper heat exchanger replaced
a copper tube / aluminum fin unit )

A Study compared 3 AHU:

A AHU #4: UV lights and existing coppe
tube/aluminum fin colls

A AHU #5: No UV lights and new coppe
tube/copper fin coils

A AHU #6: No UV lights and existing
copper tube/aluminum fin coils
AResults showed bigrowth was
successfully controlled by copper
tube/copper fin colls, even without
the use of UVGI (ultraviolet
germicidal irradiation)
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Antimicrobial Effects, Conclusions ...
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Conclusions
A Copper suppresses fouling of coils without the use of UVGI

A Copper heat exchangers significantly reduce airborne
fungal concentrations in both room and supply air when
compared with aluminum assemblies

Potential Benefits

A Reduced energy consumption due to aitiuling
maximization of airflow

A Reduced energy consumption from elimination of UVGI
equipment

A Reduced maintenance for cleaning coils
A No maintenance of UVGI equipment
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Evolution of CoppeiTube
FIn Heat Exchangers

Background
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Fundamentals of Smaller Tubes e
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A More compact surfaces (more area per
volume)

A Less material consumption for same aréa
Cost Model

A Smaller internal volume (less charge)

A Improved hoop stress (higher operating
pressures)

A As hydraulic diameter goes down, heat transfe
coefficient and friction factor go up

o
O
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CoilDesigner® is a highly customizable software tool CoilDesigner® now includes a range o

that designs, simulates and optimizes the performance . '
of a variety of heat exchangers. This unique tool helps correlations for tubes < Smm!

to shorten product development timeframes and
associated costs. With one integrated tool, you can
design your product, simulate its performance, and g
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optimize it for multiple objectives (e.g. cost, efficiency,
and power consumption.
©
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Optimization and Parametric Anakysis!

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Tubes

Request a free trial at optimizedthermalsystems.com
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3mm and 5mm Heat
Exchangers

Case Studies
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Case Study Introduction
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evaporator for residential Heat Pump Water Heater (HPWH)
with 5mm tube evaporator

A Case 2: Major USA HVAC OEM: replace microchannel
condensers with 3 to 5mm tube condensers

January 18, 2021
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Case 1: HPWH Introduction e

Goal: Increase evaporator capacity of residential heat
pump water heater

AEvaporator size is limited by the equipment
enclosure

AExisting coilisatub& Ay KE GgAGK T dg
copper tubing and aluminum louvered fins

AOptimization goal: maximize heat load capacity
while minimizing fan power
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HPWH Pareto Comparison —

2 roOws 2 rOws 3rows 4 rows

Y& Design 3
Design O

\, *Design 2

%esign 1

5mm evaporators deliver 3@ 40% more capacity than the 7.94mm baseline desig
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