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Thermal ice storage provides many environment-friendly opportunities that are a result of
reduced peak electrical demand. This is just the tip of the iceberg, below the surface the oppor-
tunities are much larger...
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Improved System Energy Efficiency
Ice Storage Reduces the Need for New Power Plants

Thermal ice storage increases the energy efficiency of a building and
the electricity generated to operate it. The efficiency increase is
achieved by shifting the power consumption of the chilled water
system to offpeak night time hours to build ice which is then melted
during the day. The proportion of the ice making chillers operating
at full load is increased. It's a more efficient mode of operation
compared to partially loaded chillers used in conventional chilled
water systems. Power generation at night is the most efficient
operating condition for power plants; base loaded power plants
that operate 24/7 are more efficient than simple cycle, fossil-fuel
peaker plants that may be brought on during the day to meet peak
load demand.

By operating at night, with colder ambient air, power plants operate
more efficiently and transmit electricity through power lines that
are cooler and better able to transmit the power generated. Line
distribution losses at night are generally 4% to 5% lower than during
the daytime. Lastly, thermal ice storage systems designed with a low
temperature chilled water supply (34-36°F) will reduce the overall
energy consumed by the air conditioning system because smaller,
lower kW pumps, air handlers and chillers will be incorporated into
the system design.
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Lower First Cost Chilled Water System
Ice Storage Reduces the Cost of System Components

There are many first cost savings realized with a thermal ice storage
system using low temperature supply water. For example, a partial
storage system will typically require a chiller that is 10-40% smaller
in size than a conventional chilled water system. Smaller chillers
equate to lower installed costs in addition to an environment
friendly reduced refrigerant charge.

Additionally, ice storage systems using a low chilled water supply
will be designed with smaller pumps, piping, air handling cooling
coils, ductwork and electrical switchgear. Smaller ductwork and air
handling systems can reduce the cost of the building envelope by
reducing ceiling height. The overall result of a properly sized low
temperature ice storage system is a low installed first cost.
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Lowers energy costs by shifting power usage from

day time to less expensive night time hours
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Reduced Energy Costs
Ice Storage Shifts Power Demand to Low Cost Periods

An extremely important benefit of thermal ice storage is its
potential for significantly reducing energy costs by shifting power
demand to night time or off peak periods. To reduce peak power
use and shift demand to off-peak times, utilities often impose
time-of-use rates and ratchetbased demand charges of $15/kW or
more. With off peak electricity rates 50% to 80% lower in most
cases, the cost savings can provide short payback periods for ice
storage installations. Building owners can benefit from reducing
peak demand and provide cooling for the building with a fiscally
responsible thermal ice storage system design.
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Ideal for Demand Response Programs
and a Smarter Grid
Ice Storage Diminishes the Demand on Utilities

Demand response programs incentivize consumers to curtail
their electricity use during peak demand periods in order to
receive substantial rebates. Since most of the electricity used
during peak demand periods is for air conditioning, thermal ice
storage is the ideal strategy for commercial buildings to comply
with demand response and still provide chilled water for
cooling the office space. Demand response is a sustainable
technology that reduces carbon emissions and improves the
reliability of the grid by balancing electricity supply and
demand. A smart grid combines many technologies including
smart meters, real time pricing, energy control, electric vehicle
integration and energy storage. Thermal ice storage is the
most economical storage medium that helps to balance
electricity demand, provide comfort cooling and contribute to
a smarter grid.
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Lower Greenhouse Gas Emissions

Ice Storage Reduces Air Emissions as a Direct Result of
Lower Source Fuel Use

It is well known that shifting power demand to off-peak periods
reduces greenhouse gas emissions. Regardless of the method used,
from on-site power generation with renewables, reducing lighting
during peak demand to using thermal energy storage, studies have
quantified air emission reductions that occur as a result of shifting
electrical demand to off peak. The California Energy Commission
(CEC) completed a study (P500-95-005) that evaluated the two
largest electricity suppliers in California: Pacific Gas & Electric
(PG&E) and Southern California Edison (SCE). Thermal Energy
Storage systems in the regions served by PG&E and SCE shifted
40-80% of the annual kWh'’s of electricity used for air conditioning
from Day to Night. The result was an 8 to 43% reduction in source
fuel use. Since the fuel source was reduced, it has the added benefit
of reducing greenhouses gas emissions|.
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Provides a load leveling, energy storage option

for a renewable energy strategy

Complements Renewable Power Generation

Ice Storage Provides Large Scale Energy Storage to Help
Balance the Supply of Renewable Power

One of the challenges that face regional transmission organizations
today is the integration of intermittent renewable energy sources
into the electric grid. Solar and wind generated electricity are not
always supplied at peak demand periods. It is common for electrici-
ty suppliers to shed renewables so that they do not strain an
overloaded grid. A strategy to balance supply and demand from
renewables is large scale energy storage. The most cost effective
storage method is thermal ice storage. Solar or wind supplied
electricity can be used to run chillers to bank ice during off-peak
periods, then this ice can be melted during peak demand. There are
other storage devices that could be implemented including
batteries, fly wheels or capacitors, but this expensive cutting edge
technology has not been widely executed. Thermal ice storage,
principally a thermal battery, is proven, used in thousands of
installations worldwide for decades and its capital costs are less
than other high technology storage options.

California Energy Commission report “Source Energy and Environmental
Impacts of Thermal Energy Storage” P500-95-005 February 1996.
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Join your local green schools campaign, see what
others are doing and saying, and learn about the
LEED for Schools rating system.

www.buildgreenschools.org
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Provides energy cost savings

LEED® Point Opportunities and Green
Code Compliance

Ice storage provides energy cost savings, reduced
water use, lower sound levels and meets peak
demand reduction requirements

J Energy and Atmosphere-Optimize Energy Perfor-
mance and Demand Response

The energy cost savings provided by thermal ice storage contrib-
utes to points in Energy and Atmosphere under the Optimize
Energy Performance credit. Thermal ice storage reduces the
economic impact associated with using power during peak energy
periods. Points are awarded by the percentage reduction in energy
costs of the proposed thermal ice storage chilled water system
versus a baseline conventional chilled water system. For the
Demand Response credit, thermal ice storage can provide full
cooling requirements during a DR event while realizing a
reduction in HYAC system power to achieve compliance.

) Water Efficiency-Process Water Use Reduction

EVAPCO thermal ice storage systems used in conjunction with air
cooled chillers will reduce water and energy used for air
conditioning buildings. Thermal ice storage with air cooled chillers
will provide the end-user not only with significant water savings,
but with incremental energy savings when compared to conven-
tional water cooled system designs. Energy is saved by operating
the chiller at night to build ice when dry bulb temperatures are
typically 11°C to 17°C lower than during the day.

¥ Indoor Environmental Quality-Acoustic Performance

All building types are now eligible for the Acoustic Performance
credit. Thermal ice storage can help to reduce sound levels in
classrooms, auditoriums, hotels, hospitals, office buildings and data
centers. A full storage ice system, sized for the entire system load
including on-peak cooling capacity, would allow a school to be
extraordinarily quiet during the class day or special off hour event
by melting the stored ice for its chilled water supply without the
operation of high noise level water- or air-cooled chillers.
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jASHRAE Standard 189.1 and the International Green

Construction Code

Thermal ice storage contributes to meeting the demand reduction require-
ments of ASHRAE Standard 189.1 and the International Green Construc-
tion Code.

ASHRAE Standard 189.1-Energy Efficiency Section 7.4.5.1

Building projects shall contain automatic systems, such as demand limiting
or load shifting, that are capable of reducing electric peak demand of the
building by not less than 10% of the projected peak demand.

International Green Construction Code-Energy Conservation, Efficiency
and CO2e Emission Reduction Section 604 Automated Demand-Response
(Auto- DR) Infrastructure.

In Section 604.3 Heating, ventilating and air-conditioning (HVAC) systems,
it states: “The Auto-DR strategy for HVAC systems shall be capable of
reducing the building peak cooling or heating HYAC demand by not less
than 10 percent when signaled....”
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Reduces thermal storage footprint 60%-80% less
than stratified chilled water storage
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Smaller Thermal Storage Footprint

Ice storage tanks are 4-8 times smaller than
chilled water storage of the same thermal capacity

Thermal ice storage provides maximum cooling capacity in the
smallest foot print when compared to alternate thermal
storage system designs. The cooling capacity provided by
thermal ice storage provides a significant space advantage
versus chilled water storage. The latent heat capacity of ice is
144 BTU per pound; by comparison water has a sensible heat
capacity of | BTU per pound per °F. Thermal ice storage has a
space requirement of 2.5-3 ft* per ton-hour, whereas chilled
water storage requires 12-22 ft* per ton-hour — 4 to 8 times
more space compared to ice. Thermal ice storage is ideal for
urban installations and retrofit projects where real estate or
building space is at a premium.
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Thermal ice storage test unit with glycol chiller utilized
for developing charge and discharge performance ratings

EXPERIENCE, INNOVATION, GUARANTEED
PERFORMANCE

EVAPCO engineers are credited as inventors on more than 45 U.S. Patents
and their foreign counterparts. This engineering expertise speaks for itself
and provides an exceptional foundation for various product development
projects. This foundation is the catalyst for providing customer driven
features and benefits in an environmentally safe manner.

The state of the art Research & Development Center, located at
EVAPCO’s World Headquarters in Taneytown, Maryland USA, has over
60,000 square meters dedicated to thermal analysis and product develop-
ment. Experienced R&D engineers perform product and application
research year round in six environmental test chambers.

The Research & Development Center features customized laboratories
that are designed to conduct tests through a wide range of environmental
conditions. The computerized data acquisition system records the data and
graphically displays continuous results, thereby providing the R&D
engineers with valuable test information on a continuous basis.

The Research & Development Center also has the industry’s largest Low
Temperature Environmental Test Chamber. This test chamber was
converted from ammonia to CO?2 refrigerant in order to perform detailed
thermal analysis on steel evaporators.

In addition, the R&D Center houses EVAPCO’s Water Analytical Services
group which performs advanced chemical and water analysis in support of
Pulse~Pure® and Smart Shield™ Water Treatment Systems, an ice thermal
storage system with glycol chiller for developing charge and discharge
performance ratings, and an AMCA Fan Test Chamber for evaporator fan
performance verification. Product sound ratings are measured on a
dedicated Sound Test Pad located on the property.

EVAPCO products are the result of extensive research and thermal testing.
As a result, EVAPCO products deliver guaranteed performance in order to
maximize system performance.

Guarantee of Thermal Performance

EVAPCO® unequivocally guarantees the thermal performance of its equipment as shown on the
certified drawings, when the equipment i installed in accordance with good engineering practice. If

after installation and start-up there is any question regarding thermal performance of the equipment,
at the owner’s request EVAPCO will send its engineers to the jobsite to conduct a performance test.

This test may be observed by the owner and the consulting engineer or by their authorized
representatives. If the results of the evaluation show the equipment to be deficient, EVAPCO will
make the necessary repairs or alterations to correct the deficiency at no cost to the owner. If the
equipment is found to be performing in accordance with its certified drawing, the owner is expected
to reimburse the company for its costs associated with this performance test.

MATHERERIE
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GENERAL DESCRIPTION

Thermal storage systems have been in existence for many years. Although
many early applications involved systems installed in dairies, churches, and
theatres, most current applications are used for continuous comfort
cooling. The purpose of a thermal storage system is to create thermal
energy and store it for use at another time.

There are several types of thermal storage systems in use today. These
systems can be either the full or partial storage type. In the typical full
thermal storage system, the refrigeration system (chillers) generates ice at
night when electrical utility rates are typically lowest (off-peak). During
the day, when utility rates are higher (on-peak), the ice is then melted to
provide cooling to the building. In the partial thermal storage system, a
reduced size chiller or refrigeration system operates in conjunction with
the ice storage to meet the peak loads. There are several types of partial
storage systems whose application is dependent on building loads, system
equipment and energy costs. However, many partial storage systems are
used to “shave off” peak energy demands to reduce operating costs.

The product technology that EVAPCO provides for the thermal storage
industry is referred to as “ice on coils”. In this type of system, cylinders of
ice are built onto the tubes of hot dipped galvanized steel coils. In most
systems that use this technology, multiple banks of coils are submerged
under water in field constructed concrete tanks or steel tanks.
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SEQUENCE OF OPERATION

Thermal storage systems use either glycol chillers or direct refrigeration
systems to provide the cooling necessary to generate the ice on the tubes
of the coils. However, the most common system used for comfort cooling
applications utilizes glycol chillers, as is shown in page || schematic. The
air conditioning system that incorporates thermal storage has major
components consisting of chillers, cooling towers, heat exchangers,
pumps, thermal storage coils, and the building air handling equipment. The
FULL thermal storage system has two modes of operation; ice build and
melt-out that are described below.

Ice Build

During the off-peak period, the glycol chiller is operational. The glycol
chilling system is generating low temperature glycol that circulates
through the tubes of the thermal storage coils. The circulating glycol
removes heat from the water in the tanks which causes this water to
freeze onto the exterior surface of the thermal storage coils.

Melt-Out

During the melt-out phase, the refrigeration system is off. Depending on
the melt-out type, either glycol is circulated through the tubes of the coils
or the tank water is circulated over the coils to extract the energy from
the ice. This cold glycol or ice water is then circulated through the
primary side of a heat exchanger. Simultaneously, the building's chilled
water circulates through the heat exchcanger where it is cooled and sent
to the air handling units to provide cooling for the building.
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DESIGN FEATURES
Coil Construction

EVAPCO manufacturers its Ice Coils from high quality steel. The industrial
quality coils consist of heavy wall elliptical tube circuits. Each circuit is
inspected to assure the quality of the material and then tested before final
assembly. After final assembly, the coil is tested at 390 psig air pressure
under water to assure it is leak free. To protect the coil against corrosion,
the entire coil assembly is dipped into molten zinc (hot-dipped galvanized).

For some applications, an air agitation system may be required. In these
cases, each EVAPCO Ice Coil is provided with schedule 40 PVC air agitation
pipes that are installed under the coil assembly. The perforated PVC tubing
is designed to properly distribute air below the coil as part of the air
agitation system. Note that on large installations where multiple coils are
stacked vertically, only the bottom coils are furnished with air agitation

piping.




MAjJorR BENEFITS OF EVAPCO THERMAL ICE STORAGE

BEE D5

FEEBERITKERRENLREEN—NEB, FER
FAMFRATRBERLINNR, SHERERSHEANELH
ZZBEKER., SRAGTHRUEEAZEER. BEME
PR R25-3026RER 2 B IKIB K

HERZTEARN, ETKNER. BEZZEREEKE
B ZBENREAS. XESEZEANDLEREK, @
AREEEROLEAEK. Al REFEREKEERT
Rk, ATEETFEFNEEBEBATRITEKER, TH
MEKZ=EEEREZE N, RNEEAFKTTOE, &
FTERBEEAENRRZRAEKENBI>=E (BFEE
A) . BREBEET, BRMARRSSERAHKFETEET
RNFEREKERMKIL20%.

BRUALEEBNTERZEANRENEETR. 2XS0E
KEEXRBERMEETX (FEEB) | o UBREXAE
2. BE#EAKETMUER—E—RkR, NBZhHHEE/
BKENER., RAERBE: XMZBYERITAHHE
KEBARY TERERRSTERERRF LT M & B
(FEREER) BEAIKE.

Ry & Bl
INEFFICIENT CoiL CIRCUITING
#
(A) IN —
H
(A) OUT=—
FH X 17 [0 5%
Parallel Flow Circuiting
0 ) ] GLYCOL FLOW )] $
BR|I%(£TNG — <—%& /E%S@PE% 1)
ICE SPACE
0 ) GLYCOLFLOW —— )] §
EIERIKE - FBXTFATE
Tapered Ice - Parallel Flow Circuits

Coil Circuiting

How the ice coil is circuited is an issue that must be considered when
designing for thermal storage systems. Various refrigerants are used as
the cooling medium, however, for most air conditioning applications, an
aqueous solution of ethylene glycol is used. For air conditioning applica-
tions where the suction temperatures are not extremely low, 25 to 30
percent glycol solutions are normally used.

When using a glycol solution, the temperature of the glycol increases as
it flows through the ice coil during the build cycle. This gives thick ice
near the inlets of the coil and thin ice near the outlets. Therefore, the
resulting cylinders of ice tend to be tapered. Since the tube spacing is
dependent upon the design ice build thickness, the useful volume for the
ice to build is affected as well. If the coil is set up for parallel circuiting,
the tapering ice can lead to wasted volume in the thermal storage tank
(See the illustration A). At typical temperatures, the tapering of ice for
parallel circuits can penalize the total storage of a coil by approximately
twenty percent.

The solution to the above-mentioned problem is to modify the method
of coil circuiting. The EVAPCO Ice Coils are circuited for counter-cur-
rent flow (See the illustration B), which alleviates this problem. The
tapered ice cylinders nest with each other and make efficient use of the
coil/tank volume. The end result is that the same amount of ice can be
built with the counter-current glycol configuration as can be built with an
idealized constant temperature directly evaporating refrigerant, where
the cylindrical sections of ice would have no tapering.
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Coil Design

Ice on coil technology has been around for many years in various applica-
tions such as dairies and theaters. In recent years, however, the application
of thermal storage technology has shifted from the industrial to the
commercial air conditioning sector. During this time, very little has changed
in the design of thermal storage coils. There are only a few manufacturers
that offer ice on coil technology; of which, several designs are currently in
use for most applications. For the smaller applications, there are systems
that use other materials coiled tubing installed in pre-fabricated tanks. For
the majority of larger applications, multiple steel coils are commonly placed
in field erected tanks. It is the latter technology on which EVAPCO focused
its efforts. Therefore, EVAPCO set forth on an intensive research and
development program to create the first major technological advancement
this product has seen in many years.

EVAPCO, an innovator in coil technology, with its Sensi-COIL

™ and Thermal-Pak® Finned Coil designs, used this expertise to develop
an ice coil that features the Extra-Pak® technology. Before creating a new
design, EVAPCO examined the existing ice on steel coil technology which
uses 1.05” diameter round tubes.

The current thermal storage coil technology is shown in the figure C. In
general, the configuration of the coil is such that round tubes are evenly
spaced in both the horizontal and vertical dimensions. In the round tube
design, round cylinders of ice will build on the tubes, as the figure indicates.
The geometry of the coil configuration allows the cylinders of ice to bridge
vertically but provides a clearance gap between rows in the horizontal
dimensions. The clearance gap is necessary for circulation of the tank water
and to maintain an open, serpentine passageway between the ice cylinders,
which allows efficient heat transfer between the tank water and the ice on
the tubes of the coil. Therefore, for this coil configuration to provide
maximum heat transfer there exists a defined amount of ice that can be
built (i.e. packing efficiency) for the round tube design. Packing efficiency is
defined as the ratio of the volume of ice actually formed and stored in
comparison to the available space for ice around the coil assembly excluding
the necessary clearance spaces. The packing efficiency of the ice coil is
where EVAPCO concentrated its research efforts. The reason is simple;
the thermal storage capability of the ice coil is based upon how much ice
can be built in a given coil volume.
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After analyzing and testing the current round tube technology, EVAPCO
found limitations in this design and determined a better design was possible.
EVAPCO called on its experience in elliptical tube coil design to develop a
superior ice coil. The result is a state of the art elliptical tube ice coil that
provides improved performance over the round tube design. Hence, the
Extra-Pak® technology for thermal storage coils was born.

The EVAPCO Ice Coil featuring the Extra-Pak® technology is shown in the
figure D below. The EVAPCO Ice Coil configuration has similar vertical and
horizontal spacing as the round tube coil but uses elliptical tubes. Due to
the non-circular shape of the ice that builds on the elliptical tubes, as shown
in the figue D below, an increase in packing efficiency over the round tube
design is achieved. Because the ice is an elliptical shape, it can be slightly
overbuilt (note the areas of overbuild in the sketch shown below) but still
provide an adequate clearance gap between the ice cylinders. Remember,
an adequate clearance gap is necessary to allow the tank water to be in free
contact with the ice on the tubes to ensure heat transfer efficiency.
Therefore, the packing efficiency of EVAPCO’s elliptical tube design is
greater than the current technology. In summary, EVAPCO has developed
an ice coil with new technology that builds more pounds of ice per foot of
tube (i.e. greater capacity) than any ice coil on the market today.
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APPLICATION INFORMATION
MELT-OUT

As was previously mentioned, there are a variety of methods that are used
to generate ice on the tubes of the thermal storage coils. Ammonia refriger-
ation systems, or more commonly in HVAC applications, glycol chillers,
generate the thermal energy to freeze the tank water onto the thermal
storage coils. Similarly, there are several methods to melt the ice that has
formed on the tubes of the coil. The two common methods for melting the
ice are referred to as internal or external melt and are described below.

Internal Melt

In an internal melt system, the ice on the tubes is melted from the inside
out, hence, the name internal melt. In the internal melt system, the glycol
that cools the building circulates through the thermal storage coils melting
the ice that was generated during the ice build. The tank water never leaves
the tank in an internal melt system.

There are distinct melt-out performance characteristics associated with an
internal melt system. Early in the melt-out cycle, the leaving glycol tempera-
ture rises and then drops off later in the cycle. As shown in the figure
below, the temperature rises more for a fast melt system than it does for a
slow melt system. The reason for this is that the surface area of the heat
exchanger is limited to the inside surface of the melting cylinder of ice early
in the melt-out cycle. There is only a small stagnant annulus of melted ice in
between the warmer coil and the 32°F (0°C) ice. Later in the cycle, the ice
annulus break up into the agitated (ice water) section of the tank and the
pieces of ice cylinders are melted from the inside and the outside surfaces.
As a result, a load profile with smaller loads at the beginning of the melt-out
cycle and higher loads at the end of the melt-out cycle may be best suited
for internal melt.
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External Melt

In an external melt system, the ice on the tubes is melted from the outside
in. The 32°F tank water is circulated to the load or through the building to
provide the required cooling. Warm water returns from the system and
melts a portion of the ice.

The melt-out performances of external and internal melt systems are very
different. At the start of the melt-out cycle, there is a lot of surface area
available for the transfer of heat from the ice to the tank water. So, at the
early stages of the melt-out cycle, the temperature of the ice water is
around 32°F (0°C). During the melt, the ice is consumed and the surface
decreases. As the surface area decreases, the rate of thermal energy that is
transferred from the ice to the tank water is reduced. With approximately
50 percent of the ice left on the tubes, the tank water temperature begins
to rise. As can be seen in the figure shown below, the ice water tempera-
ture continues to rise until all of the ice has been melted. Again, as the figure
illustrates, fast melt systems tend to have higher leaving ice water tempera-
tures than slow melt systems. Therefore, an application that has higher
loads early in the melt-out cycle and low loads at the end of the melt-out
cycle may be best suited for external melt.
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Measuring Ice

There are several methods of measuring the amount of ice in the tank of
the thermal storage system. One method of measuring ice is by tank water
level. Since ice is less dense than water, as water is converted into ice
during the build cycle, the tank water level will rise. Therefore, the amount
of ice in the tank can be determined from this increase in water level. As the
ice melts during the melt-out cycle, the tank water level is still a good
indicator of the inventory of ice in the tank.

However, there are a few items to consider when using water level as a way
of ice inventory. If large, shallow tanks are used, the water level may rise
only a few inches. Measuring a large quantity of ice with such a small change
in tank water level may not be very accurate. In addition, since the tank
water is very cold, it will continually condense moisture out of the ambient
environment and the air from the agitation system. Over a long operating
period, the additional moisture that has condensed in the tank will affect the
tank water level and mistakenly indicate more ice in storage than actually
exists. A drain down of the tank or zeroing the amount of ice should be
built into the thermal storage system controls to avoid this problem.

There are ice thickness controllers that can sense the thickness of the ice
by conductivity. In addition, several thickness controllers could be placed
on the tube of the coil to measure levels of ice thickness to detect stages
(percentage of full build) in the build cycle. When the full build is reached,
the controllers can shut off the glycol flow to the ice coils.

Although ice building on tubes is very uniform, the melting process is not.
The ice melts faster in the area of the bubblers, and it breaks off the tubes
in chunks later in the melt-out cycle. As a result, ice thickness control is not
to be used as a measure of ice inventory during the melt-out process.

Since both of the above-mentioned methods of ice inventory have their
pros and cons, it may be advantageous to consider multiple types of
controllers when designing the controls for the thermal storage system.
The designer of the system should consider all of these options to ensure
that the control system is appropriate for the application.




MAjJorR BENEFITS OF EVAPCO THERMAL ICE STORAGE

TRHHRE

EERNKERBEKEEN —NERNARBS. SSWENE
%E@%Kéﬁﬁkﬁﬁﬁm%ﬁﬁ%% Xﬁ?k%*ﬁ(*iﬁ]ﬁ\“ﬁﬁ FE
MRELNARANFIO3Pa, FEEEL—MERAEEETSE

WM. LI, éiﬁz%%ﬁ’\m\ REESNTEKEE
JRERHILAIPVCE THEE

ﬁa—uhaﬁ LENTEARGHERETRELEMN, =MD
EFBATIKBEITE, RLMEKERHK, TN
HER, —BHK 4 MU EL=SRKaKENET. 2

2, EBHEBROMKNLE, SSHDEBLFTD,
SR K

BTSSR EER, FEZETREHF.
FEFKILIMIh, ERHRERITESFFEA.7kPa, XA KR
NEMERTLLE SfOEEREANEENESE,

-3 priill
SN IRRFIBRIRIER. FHENEKEEQORTHEH

zﬂl[ﬁ_zTﬂ EHRESTNEEFITRNEH RENER
BREERRTENEENTHT:

o BIKERS (KxFixg)

o BUKEES. AN -/

s BHMBER TR

o HIK/NETER

o BhUK/NATER

o HiMBEE NS KFIEKEE
. %MO‘?JQ (A R7K/ Mgk )

o ZEARNE

. Z; B RRE

o EHEVAELIE

ATUEER, EURHEEAEIRENANEKEENLK
EMBES, SHHABIRN TR

s MERYT (KxFxs)
s HERE. AWM
s IIBEREHE
s FZZEERE
o Z_FEEFE Nk
s BIKBEMRERIES

o BEEZEFAMS (AHRI)

KEERIIMERE

= (R/ER)

RERR (TENY wXHNE

Air Agitation System

The air agitation system is an essential part of the thermal storage system.
The essential component of the air agitation system is the bubbler. For
most HVAC applications, with total head requirements less than |5 psig
(103 kPa), the bubbler is a rotary, positive displacement, air pump or a
regenerative blower. In addition, distribution piping from the bubbler is
connected to perforated PVC pipes that are located underneath the ice
coils.

The air system is necessary for proper operation of the thermal storage
system. The air system is necessary to agitate the tank water during the
initial build period and the tank cool down. Factory testing has shown that
once the first portion of ice has been built, the air system can be shut off.
However, operation of the air system is absolutely essential for satisfactory
melt-out performance.

When designing the air agitation system the following data should be
incorporated. The air agitation rate should be 0.1 SCFM per square foot of
tank plan area. The air distribution piping has an internal pressure drop of
0.25 psig (1.7 kPa), which must be added to the hydrostatic head to proper-
ly size the air pump.

Equipment Selection

Since each application is unique, the size and quantity of ice coils will vary.
However, with the proper information, EVAPCO can select the best option
for your application. The information that EVAPCO requires for ice coil
selection is as follows:

* Tank Dimensions (LxVWxH)

* Storage Capacity in Ton-Hours

* Building Load Profile

* Build Time in Hours

* Melt-Out Time in Hours

* Required Supply and Return Temperatures for the Load
* Melt-Out Type (Internal/External)

* Glycol Solution Percentage

* Glycol Flowrate

» Compressor Capacity Data

With the above information, EVAPCO can select the quantity and size of
ice coils best suited for your application. The output of data will be as
follows:

* Coil Dimensions (LxWxH)

* Coil Capacity in Ton-Hours

* Number of Coils Required

¢ Average Glycol Charging Temperatures (Supply/Return)

¢ Glycol Pressure Drop

* Ice Coil Thermal Performance in AHRI Guideline T Format
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Greenup, IL 62428 USA
217-923-3431p ‘ 217-923-3300 f
evapcomw(@evapcomw.com

EVAPCO West

1900 West Aimond Avenue
Madera, CA 93637 USA
559-673-2207 p | 559-673-2378 f
contact@evapcowest.com

EVAPCO lowa

925 Quality Drive

Lake View, 1A 51450 USA
712-657-3223 p | 712-657-3226 f

EVAPCO lowa

Sales & Engineering

215 1st Street, NE

P.O.Box 88

Medford, MN 55049 USA
507-446-8005p | 507-446-8239 f
evapcomn(@evapcomn.com

EVAPCO Newton

701 East Jourdan Street

Newton, IL 62448 USA
618-783-3433 p | 618-783-3499 f
evapcomw(@evapcomw.com

ﬁ%n]ﬁkﬂhglb\ﬂﬂ
Evapco Asia/Pacific Headquarters
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Evapco (Shanghai) Refrigeration
Equipment Co., Ltd.

gk ESELTIERES THEIS9S

HB%R: 200949
BiE. (86) 21-6687 7786

EVAPCOLD

521 Evapco Drive
Greenup, IL 62428 USA
217-923-3431p

evapcomw(@evapcomw.com

EVAPCO-Dry Cooling, Inc.
1011 U.S. Highway 22 West
Bridgewater, N 08807 USA
1-908-379-2665 p
info@evapco-blct.com

Refrigeration Valves &

Systems Corporation

A wholly owned subsidiary of EVAPCO, Inc.
1520 Crosswind Drive

Bryan, TX 77808 USA

979-778-0095p | 979-778-0030 f
rvs@rvscorp.com

EVAPCO Northwest

5775 SW Jean Road, Suite 210

Lake Oswego, OR 97035 USA
503-639-2137 p | 503-639-1800 f

EvapTech, Inc.

A wholly owned subsidiary of EVAPCO, Inc.
8331 Nieman Road

Lenexa, KS 66214 USA

913-322-5165p | 913-322-5166
marketing@evaptech.com

Tower Components, Inc.

A wholly owned subsidiary of EVAPCO, Inc.
5960 US Highway 64 East

Ramseur, NC 27316 USA
336-824-2102p | 336-824-2190 f
mail@towercomponentsinc.com

EVAPCO SEMCO

Equipamentos de Refrigeracao Ltda.
Rua Alexandre Dumas, 1601

Conj. 13, 14, 15 - Edificio Stelvio Mazza
04717-004 Sao Paulo - SP, Brazil
(55+19) 5681-2000 p

f£E. (86) 21-6687 7008
E-mail: marketing@evapcochina.com

EVAPCO Europe BVBA

European Headquarters
Heersterveldweg 19

Industrieterrein Oost

3700 Tongeren, Belgium
(32)12-395029 p | [32)12-238527 f
evapco.europe@evapco.be

EVAPCO Europe, S.r.l.

Via Ciro Menotti, 10

1-20017 Passirana di Rho

Milan, ltaly

(39] 02-939-9041 p | (39]02-935-00840 f
evapcoeurope@evapco.it

EVAPCO Europe, S.r.l.
Via Dosso 2

23020 Piateda

Sondrio, ltaly

EVAPCO Europe GmbH
Meerbuscher Strafie 64-78

Haus 5

40670 Meerbusch, Germany

49) 2159-69560 p | (49) Nb9-695611 £
info@evapco.de

Flex coil a/s

A wholly owned subsidiary of EVAPCO, Inc.
Kngsgardvej 115

DK-9440 Aabybro, Denmark

(45)9824 4999 p | (45) 9824 4990 f
info@flexcoil.dk

EVAPCO S.A. (Pty.) Ltd.

A licensed manufacturer of EVAPCO, Inc.
18 Quality Road

Isando 1600

Republic of South Africa
(27)11-392-6630 p | (27)11-392-6615 f
evapco@evapco.co.za

Evap Egypt Engineering Industries Co.

A licensed manufacturer of EVAPCO, Inc.

5 El Nasr Road

Nasr City, Cairo, Egypt

20224022866 /2 02 24044997 p

202 24044667 /2 02 24044668 f
primacool@link.net / shady@primacool.net

#MER L) HAREERAR

Evapco (Beijing) Refrigeration
Equipment Co.,Ltd

M. JERIFEREAEFFLZXMNX66S
Hi4: 101407

HiE. (86) 10-6166 7238

f£E. (86) 10-6166 7395

E-mail: marketing@evapcochina.com

Asia/Pacific

EVAPCO Asia/Pacific Headquarters

1159 Luoning Road, Baoshan Industrial Zone
Shanghai 200949, P.R. China

(86) 21-6687-7786 p | (86) 21-6687-7008 f
marketing@evapcochina.com

EVAPCO (Shanghai) Refrigeration
Equipment Co., Ltd.

1159 Luoning Rd., Baoshan Industrial Zone
Shanghai, P.R. China, Postal Code: 200949
(86) 21-6687-7786 p | (86) 21-6687-7008 f
marketing@evapcochina.com

EVAPCO (Beijing) Refrigeration
Equipment Co.,Ltd

No. 66 the 4th Block, Yanxi Economic
Development Zone

Huairou District

Beijing, P.R. China Postcode: 101407
010-6166-7238 p | 010-6166-7295f
marketing@evapcochina.com

EVAPCO Australia (Pty.) Ltd.

34-42 Melbourne Road

P.O.Box 436

Riverstone NSW 2765, Australia
(61)29627-3322 p | (61) 296271715
sales@evapco.com.au

EVAPCO Composites Sdn. Bhd

No. 70 (Lot 1289) Jalan Industri 2/3
Rawang Integrated Industrial Park
48000 Rawang, Selangor, Malaysia
6036092-2209 p | 60 36092-2210

EvapTech Asia Pacific Sdn. Bhd

A wholly owned subsidiary of EvapTech, Inc.
B-61, IOl Boulevard

Jalan Kenari 5, Bandar Puchong Jaya

47170 Puchong, Selangor, Malaysia
(60-3)8070-7255 p | (60-3)8070-5731f
marketing-ap@evaptech.com

EVAPCO...SPECIALISTS IN HEAT TRANSFER PRODUCTS AND SERVICES.

CHJV 403A - Metric 11/22

Visit EVAPCO?’s Website at: www.evapcoasia.com
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