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CHILLER SYSTEM WATER TREATMENT
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ITEM TRANE BASIC GUIDELINE
PH 75-85

TOTAL DISSOLVED
SOLIDS (TDS)

1500 PPM MAX

CHLORIDES
SULFATES

TOTAL SUSPENDED
SOLIDS(TSS)

100 PPM MAX
35 PPM MAX

10 PPM MAX

TOTAL HARDNESS 400 PPM MAX
IRON 1 PPM MAX
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By Technical Support and Training Department
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System Design Options

There are many chilled-water-system design options; however, in a
basic sense, each option is a function of flow, temperature, system
configuration, and control. This section discusses the effect of flow
rate and temperature decisions.

It is important to remember that temperatures and flow rates are
variables. By judicious selection of these variables, chilled-water
systems can be designed to both satisfy chilled-water requirements
and operate cost effectively.

Chilled-water systems are often designed using How rates and
temperatures applied in testing standards developed by the Air-
Conditioning, Heating, and Refrigeration Institute (AHRI), ARI 550/
590-2003 for vapor compression chillers and ARI 560-2000 for
absorption chillers (see sidebar). These benchmarks provide
requirements for testing and rating chillers under multiple rating
conditions. They are not intended to prescribe the proper or optimal
flow rates or temperature differentials for any particular system. In
fact, as component efficiency and customer requirements change,
these standard rating conditions are seldom the optimal conditions
for a real system, and industry guidance recommends lower flow rates
with resultant higher temperature differences. There is great latitude
in selecting flow rates, temperatures, and temperature differences.

Selecting Chilled- and Condenser-Water
Temperatures and Flow Rates

Leaving chilled-water and entering condenser-water temperature
selection can be considered independently of their respective flow
rates. However, temperatures and flow rates should be selected
together to design an efficient and flexible chilled-water system.

Guidance for Chilled- and Condenser-Water
Flow Rates

The ASHRAE GreenGuide 8 (pp 146-147) states :

In recent years, the 60% increase in required minimum
chiller efficiency from 3.80 COP (ASHRAE Standard 90-75)
to 6.1 COP (ASHRAE Standard 90.1-2004) has led to
reexamination of the assumptions used in designing
hydronic media flow paths and in selecting movers (pumps)
with an eye to reducing energy consumption... Simply
stated, increase the temperature difference in the chilled
water system to reduce the chilled-water pump flow rate. ..

The CoolTools™ Chilled Water Plant Design Guide
recommends starting with a chilled-water temperature
difference of 12°F to 20°F [7°Cto 11°C], and it
recommends a design method that starts with
condenser-water temperature difference of 12°F to 18°F
[7°Cto 10°C].

Standard rating temperatures

Currently, the standard rating condition temperatures in
ARI 550,/5905 and ARI 5609 are :

-Evaporator leaving water temperature: 44°F [6.7°C]

-Water-cooled condenser, entering water temperature
85°F [29.4°(]

- Air-cooled condenser, entering air dry bulb: 95°F [35.0°C]

For years, these temperature definitions were the
benchmarks in system designs. Today, designers apply a
variety of different temperatures. ARl 550/590 reflects

this trend by allowing the chilled-water and condenserwater
temperatures to be selected at non-standard points and

the chiller to be tested as specified by the standard.

Chilled-Water Temperatures

Currently, comfort cooling systems are designed with
chilled-water supply temperatures that range from 44°F
[6.7°C] to 38°F [3.3°C], and, in some cases, as low as
34°F [1.1°C]. Reasons to decrease the chilled-water
temperature include the following:

- The system design more readily accommodates wider
temperature differences (lower flow rates) than the
standard rating conditions.

- Lower water temperature allows lower air temperatures
(and flows) to be selected, resulting in reduced airside
installed and operating costs.

- Colder water in the same chilled-water coil may provide
better dehumidification.

- Colder water can be used to increase the capacity of an
existing chilled-water distribution system. In some
instances, this can save significant capital expenditures
to add capacity to large central plants that have reached
their How limits.
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Some system designers hesitate to use lower chilled-water
temperatures, concerned that the chiller will become less
efficient.

- Lower chilled-water temperature makes the chiller work
harder. However, while the lower water temperature
increases chiller energy consumption, it significantly
reduces the chilled-water flow rate and pump energy.

This combination often lowers system energy consumption.

- Lower chilled-water temperatures may require more
insulation on piping to prevent unwanted condensation
(“sweating”). Ensure that pipes are properly insulated at
all water temperatures. Lower temperature water often
does not require more insulation.

Condenser-Water Temperatures

Today’s chillers can run at various entering condenser-water
temperatures, from design temperature to the lowest-allowable
temperature for that particular chiller design. However, many
existing older chillers are limited in their allowable condenser-water
temperatures. Contact the chiller manufacturer for these limits.

Chilled- and Condenser-Water Flow Rates

The selection of chilled-water and condenser-water flow rates

is a powerful tool that designers have at their disposal. Kelly

and Chan10, and Schwedler and Nordeen11, found that reducing
flow rates can reduce the costs of chilled-water system installation
and/or operation. The ASHRAE GreenGuide8 states, “Reducing
chilled- and condenser-water How rates (conversely, increasing
the ATs) can not only reduce operating cost, but, more important,
can free funds from being applied to the less efficient
infrastructure and allow them to be applied toward increasing
overall efficiency elsewhere.”

Standard rating flow conditions

Presently, the standard-rating-condition flow rates for electric
chillers in ARI 550/590 are:

- 2.4 gpm/ton [0.043 L/s/kW] for evaporator
-3.0 gpm/ton [0.054 L/s/kW] for condenser

This evaporator flow rate corresponds to a 10°F [5.6°C]
temperature difference. Depending on the compressor efficiency,
the corresponding condenser temperature difference is 9.1°F to
10°F [5.1°Cto 5.6°C].

Absorption chillers are rated using ARI Standard 560-2000,
Absorption Water Chiller and Water Heating Packages 9. The
evaporator flow rates are the same as those used in ARI 550,/590;
however, condenser (often called cooling water) flow rates differ
depending on the absorption chiller design. Table 3 shows the
standard rating conditions for various absorption chillers.

Table 3. Standard rating conditions for absorption chillers

Condenser Flow Rate

Absorption Chiller Type gpm/ton L/s/kW
Single Effect 3.60 0.065
Steam or hot water 4.00 0.072
Double Effect
Direct fired 4.00 0.081

auuWBSUSAATU 1lwooinn:du wassingd nsoinw+ 10400
Ins. 0 2761 1111, 0 2761 1119

to be continued...
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