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APPENDIX E: FIXTURE AND APPLIANCE INFORMATION  
 EPA WaterSense® High Efficiency Toilets 

 Food Service Technology Center Low-Flow Pre-Rinse Spray Valves  

 Alliance for Water Efficiency Introduction to Ice Machines  

 Alliance for Water Efficiency Introduction to Coolers 
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EPA WaterSense® High Efficiency Toilets 
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Low-Flow Pre-Rinse Spray Valves 

 
© 2009 Fisher-Nickel, inc.  (Requested permission to reprint) 

Downloaded 6/1/2009 from http://www.fishnick.com/equipment/sprayvalves/  

 
A low-flow pre-rinse spray valve is one of the easiest and most cost effective 
energy saving devices available to the foodservice operator. 
 
In addition to minimizing water consumption, water heating energy and sewer 
charges are also reduced. Replacing a typical spray valve that flows up to 
three gallons of water per minute (gpm) with a low-flow unit can yield the 
following results: 

Hours of 
Spray 

Valve 
Usage  

Water 
Savings 
gallons/day  

Waste 
Water 

Savings 
gallons/day  

Gas 
Savings 
therms/day  

Annual 
Dollar 

Savings  

1 hour/day  
60 

gallons  
60 

gallons  
0.5 

therms  $300 - $350  

2 hours/day  
120 

gallons  
120 

gallons  
1.0 

therms  $600 - $700  

3 hours/day  
180 

gallons  
180 

gallons  
1.5 

therms  
$900 - 
$1050  

Table shows results based on spray valve water savings of 1 gallon per minute, water cost of $2.00 per 
unit (748 gallons), sewer cost of 3.00 per unit (748 gallons), and gas cost of $1.00 per therm. 
 

The FSTC recommends a pre-rinse spray valve with a flow rate of 1.6 gallons 
per minute or less, and with a cleanability performance of 26 seconds per plate 
or less, based on the ASTM Standard Test Method for Performance of Pre-
Rinse Spray Valves. 
 
The following pre-rinse spray valves have been verified by the FSTC to 
meet these criteria.  Results of testing can be found at 
http://www.fishnick.com/.  
 
- BK Resources PRV-1 
- Bricor B064 PRV 
- Bricor B074 PRV 
- Bricor B084 PRV 
- Bricor B094 PRV 
- Bricor B095NS 
- Encore KN50-Y002-12 
- Fisher Ultra-Spray 2949 
- Krowne Metal Water Saver 21-129 
- Niagara N2180 

http://www.fishnick.com/equipment/sprayvalves/
http://www.fishnick.com/
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- Strahman Kwik-Clean II 
- T&S B-0107 
- T&S B-0107-C 
- T&S Equip 5SV 
- T&S Equip 5SV-C 
- T&S JetSpray B-0108 
- T&S JetSpray B-0108-C 
- T&S B-2108 
- Zurn Z80000-PR1 
 
The FSTC has supported the California Urban Water Conservation Council 
(CUWCC) to actively promote low-flow pre-rinse spray valves through its Rinse 
& Save program. Details of the program can be found on the CUWCC website. 
 
The Federal Government has also issued guidelines for its facilities when 
purchasing pre-rinse spray valves. These guidelines, published by the Federal 
Energy Management Program (FEMP) can be followed by any facility 
interested in energy efficiency and conservation. 
The FEMP pre-rinse spray valve recommendation is at 
http://www.eere.energy.gov/femp/pdfs/prerinsenozzle.pdf.  
 
Also see the FSTC pre-rinse spray valve calculator at 
http://www.fishnick.com/saveenergy/tools/watercost/. 

 
The Food Service Technology Center program is funded by California utility customers and 

administered by Pacific Gas and Electric Company under the auspices of the California Public 

Utility Commission. 

 
© 2009 Fisher-Nickel, inc.  

Downloaded 6/1/2009 from http://www.fishnick.com/equipment/sprayvalves/  

 

http://www.fishnick.com/equipment/sprayvalves/
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Ice Machines Introduction 

From Alliance for Water Efficiency (June 1, 2009) 

http://www.allianceforwaterefficiency.org/Ice_Machines.aspx 

Ice makers use more water than just the water contained in the ice.  This equipment can often 

be very inefficient in water use.  The typical icemaker uses 2 or 3 times more water than 

needed to make the ice we consume.   These water using machines can be found everywhere; 

hospitals account for 39.4 percent of all commercial ice-maker purchases, followed by hotels 

(22.3 percent), restaurants (13.8 percent), retail outlets (8.5 percent), schools (8.5 percent), 

offices (4.3 percent) and grocery stores (3.2 percent). 

 

 

 

 

 

 

 

 

 

There are two basic equipment designs: air-cooled refrigeration units and water cooled 

refrigeration units.   The air-cooled units are usually more water efficient; while the water 

cooled units are usually more energy efficient.   Both types vary greatly in water efficiency, 

even within its own design type.   The water efficiency is measured by the industry in ―gallons 

of water per 100 lbs of ice‖.   Perfect water efficiency would equate to 11.97 gallons of water 

to produce 100 lbs of ice.  Most ice makers’ water use ranges between 18 to 200 gallons of 

water per 100 lbs of ice.  This represents a water efficiency range of 66% to only 5%.  Thus, 

34% to 95% of the water used is dumped down the drain.   The water varies for several 

reasons. 

As the ice is formed in the freezing trays, minerals in the water collect in the equipment.  These 

minerals must be occasionally rinsed off the freezing trays and the water reservoirs.  Ice 

makers have a variable setting to initiate a rinse cycle at desired frequencies.  The frequency of 

rinse is to be determined by local water quality and site requirements.  Some new models 

actuate the rinse cycles based on sensor readings of minerals.   Often the ice maker is set to 

rinse more often than necessary, resulting in water waste. 
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The ―quality‖ of the ice can also affect water use.   Some ice makers are designed to produce 

clearer and smoother ice by using a repeated freezing and partial thawing cycle while the ice is 

produced.  This results in ice cubes that are smoother, without air bubbles and more crystalline 

like.  Unfortunately, this aesthetic quality wastes a lot of water and serves no useful purpose; 

frosty ice cools just as well as clear ice. 

Water cooled ice makers are often the most inefficient in water use, 

although sometimes providing significant energy savings at the point of 

use.   It is important to note that there are many air-cooled ice machines 

more energy efficient than some water-cooled ice machines. Water 

cooled machines generally use potable water to remove heat from the 

refrigeration equipment.  In years past, most of these machines used 

single-pass cooling – dumping the water into the sewer as it exited the 

machine.  Fortunately, many manufacturers are started to abandon 

this wasteful design.  Some newer designs re-circulate the water after it 

passes through a cooling tower or heat exchanger, but these still require large amounts of make 

up water.  While air-cooled machines generally have a water efficiency of 40% to 66%, water 

cooled machines are usually less than 15% water efficient. 

The water efficiency of most makes and models can be obtained by downloading ―Certified 

Automatic Commercial Ice Makers Directory from the Air-conditioning and Refrigeration 

Institute‖ at www.aridirectory.org.   

http://www.aridirectory.org/


 

38 

Introduction to Cooling Towers 

From Alliance for Water Efficiency (June 1, 2009) 

http://www.allianceforwaterefficiency.org/Ice_Machines.aspx 

Cooling towers are used in a variety of applications; from the 400 foot tall towers at nuclear 

power plants to small 4 foot cooling boxes used by neighborhood dry cleaners.  The most 

common use is in large building central cooling systems, but also used for refrigeration, cold 

storage facilities, dry cleaning, medical equipment, manufacturing and industry.  Cooling 

towers are generally the most efficient means to remove large amounts of heat from air and 

equipment.  Unfortunately, cooling towers use large amounts of water when properly 

maintained, and can waste greater amounts of water when not maintained properly through 

wasteful practices, inefficient equipment and leaks. 

Cooling systems transfer heat from one source or medium to another, often using water.  In a 

cooling system with a cooling tower, cool water is pumped away from the cooling tower and is 

circulated through hot equipment (often chillers used to cool large buildings).  The cool water 

(typically 85F) absorbs heat from the equipment and becomes warmer. The warmed water 

(typically 100 F) then returns back to the cooling tower. In the cooling tower the warmed water 

is sprayed downward, and air is blown upward with a fan.  As the warm water droplets contact 

the air, some of the water droplets evaporate, and the air absorbs the heat released from this 

evaporation—thereby lowering the temperature of the remaining water.  This cooling effect of 

the remaining water is called the latent heat of evaporation.   During this process, some water 

is lost to the air from evaporation and some water is lost by the misting effect (called ―drift‖) 

into the air.  
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An outside source of water (usually from the local water utility), commonly referred to as 

―makeup water,‖ adds more water to the system to make up for evaporation and drift. Then, the 

water is re-circulated back to the heat exchanging equipment and the process is repeated. 

Every water source has various levels of minerals, known as dissolved solids.  When water 

evaporates from the system, these solids are left behind, causing the remaining water to 

become more concentrated in minerals.  In order to maintain the same volume of water in the 

cooling system, more source water needs is added to the system.  Again, this source water 

contains additional dissolved solids.  Although the source water helps to somewhat dilute the 

concentration of minerals in the cooling system water, source water also contains some solids 

results in a net increase in concentration of solids in the system water.  Therefore, as the 

system re-circulates the water in the cooling tower, some water evaporates leaving the minerals 

behind; the water’s impurities become more and more concentrated.  As the system water 

increases in solids and minerals, the solids become more prone to attaching themselves to the 

pipe walls and other parts of the system. Concentrated solids can build up in the form of scale, 

causing blockages and corrosion to the cooling system materials.  This scaling can cause 

catastrophic failure and damage to the system. 

Most cooling towers purposefully remove some of the old water in the system and replace it 

with fresh water. To stay below this maximum acceptable concentration and to maintain the 

tower’s water balance, new water needs to be added to the cooling tower (called makeup 

water) and a portion of the concentrated cooling tower water needs to be discharged from the 

cooling tower (called blow-down or bleed).  The amount of bleed needed depends on the 

system use and the quality of the fresh water supply.  Often excessive bleed-off occurs due to 

improper adjustments made by the system operator. 

Prescribed water levels must be maintained in the system to prevent catastrophic damage to the 

equipment; thus, automatic refill valves are installed to replace any water losses from 

evaporation, drift, bleed-off and leaks.  Unfortunately, this allows leaks to often go unnoticed 

and continue for months or even years.   

There are many measures that are needed to assure a cooling tower system is operating in a 

water efficient manner.  At minimum the system should have: a) a  dedicated water meter that 

is read daily by the local maintenance staff, and b) a TDS meter/controller to maintain proper 

bleed-off rates.  In addition, acid treatment controllers and filtering equipment can greatly 

reduce water use while properly maintaining the equipment.  




