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INTRODUCTION 

INTRODUCTION 

m This manual provides installation, operation, maintenance, and troubleshooting instructions for solar hot 
water systems incorporating the Grumman SunstreamTM Model CFlOO Heat Exchanger IModule (hereinafter 
referred to as the Model CF100 Module) manufactured by Grumman Energy Systems, Inc., 4175 Veterans 
Memorial Highway, Ronkonkoma, NY 1 1779. 

The Model CF100 Module combines with solar collectors and a solar storage tank to create solar water 
heating systems. These systems supplement the energy used during operation of conventional electric, gas, 

r. or oil-fired water heating systems. Generally, the purchase of a Grumman SunstreamTM Solar Storage Tank 
will be required in addition to the Grumman SunstreamTM Solar Collectors to complete your solar system 
installation. In some cases, your existing electric water heater may suffice and a solar storage tank may 
not be necessary. Check Lists and System Schematics are provided in later sections detailing the require- 
ments of each type of installation. 

THE ASSEMBLY AND INSTALLATION INSTRUCTIONS 
DESCRIBED IN THlS MANUAL HAVE BEEN CARE- 
FULLY PREPARED. READING THEM THOROUGHLY 
BEFORE PROCEEDING WILL PROVIDE YOU WlTH ALL 
THE INSTRUCTIOIVS NECESSARY FOR A TROUBLE- 
FREE INSTALLATION PROCEDURE. DO NOT PROCEED 
WlTH INSTALLATION WITHOUT READING THlS 
MANUAL IIV ITS ENTIRETY. 
- 

Dissimilar Metals 

Galvanic Action is a form of corrosion that occurs from the contact of dissimilar metals, either indirect 
or direct, under a specified set of conditions. Therefore, in the assembly of any system, CARE should be 
taken to avoid the use of dissimilar metals within the heat transport loop. 

'9 SPECIFICATIONS SUBJECT TO CHANGE WITHOUT IVOTICE. 
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SECTION 1. SYSTEM OPERATION 

The function of the Model CF100 Modular System is to  preheat the water entering an existing domestic % 
hot water heater. A resultant energy savings is then realized because the existing conventional hot water 
system requires less energy to heat incoming water to the temperature required. 

This section describes the functions of the Model CFlOO Module in the solar heating system. 

a. LIQUID'LOOPS. There a& two separate liquid loops in this system. The first liquid loop is the piping 
between the solar collectors and the collector fluid side of the heat exchanger contained within the Model 
CFlOO Module (the collector loop). The second liquid loop is  the connecting piping between the solar 
storage tank and the water side of the heat exchanger contained within the Model CF100 Module (the 
water loop). 

To obtain solar-heated water with the Model CF100 Module, the first loop (collector loop fluid 
described in Section I ) ,  is heated by the sun via the solar panels. This heated mixture is then circulated 
through the counterflow heat exchanger in the Model CF100 Module by a self-contained, low horsepower 
circulator. As the mixture flows, i t s  heat is transferred to the water circulated through the Model CFlOO 
Module in the opposite direction by a second self-contained, low horsepower circulator (see figures 1, 2, 
and 3). 

The expansion tank in the Model CF100 Module serves to maintain collector loop pressure at acceptable 
levels. The pressure relief valve backs up the expansion tank and will operate only in the unlikely event of 
multiple system failures. 

The heated water produced by the Model CFlOO Module is  used to replenish the water removed from 
the existing system by domestic hot water demands. Since most existing systems are thermostatically 
controlled, the existing energy source (electric, gas, or oil) will only energize if the replacement water is  
not hot enough for use. 

b. CONTROL SYSTEM. The circulators contained within the Model CFlOO Module will circulate 
@I 

collector loop fluid and water whenever a sufficient input of solar energy is available to add heat energy 
to the water in the domestic hot water system. The circulators are activated by the d~fferent~al controller 
within the Model CF100 Module. A solar collector sensor, a storage tank sensor, and the controller make 
up the control system. 

The controller is activated by the front panel selector switch which selects three different modes of 
operation, being; (1) ON, (2) OFF, and (3) AUTO. The function of each position i s  as follows: 

(1) With the switch in the ON position, the circulators are manually act~vated. 
(2) With the switch in the OFF position, the circulators are inoperative. 
(3) With the switch in the AUTO position, the controller automatically activates the circulators when 

pre-set conditions are met. ( I f  the collector sensor is 20" F above the temperature of the tank 
sensor, the system is turned on. When these sensors are within 3°F of each other, the system IS 

turned off.) 

c. SYSTEM MONITORING. 
(1) An indicator light, located on the front panel of the Model CF100 Module, when on will indicate 

that solar energy i s  available and that both circulators are operating. 
(2) A Pressure/Temperature Gage, also on the front panel of the Model CF100 Module, will indicate 

any leakage by a resultant pressure drop and also verify that energy is being collected while the 
system is operating. 

d. SYSTEM PRECAUTIONS. 
(1) Do not operate circulators dry since pumps are fluid-lubricated. This can result in 

permanent circulator damage. 
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(2) Entire system must be leak tight and free of air to  obtain maximum efficiency of operation. 
(3) Collector loop fluid i s  composed of 50% ethylene glycol (anti-freeze) and 50% distilled water. The 

ethylene glycol used must contain certain corrosive inhibitors for protection of the collector loop. 
The following list of brand name anti-freeze products is  approved by Grumman Energy Systems, Inc. 
The use of anti-freeze other than those listed below may involve a risk of damage to elastomeric 
seals and is not recommended. 

Dowgard NOR@ GRUMMAN SUNSTEAM A M I  - FREEZE 
Peak 
Shellzone 

M E  DO - NOT DILUTE. 

Grumman SunstreamTM 
Texaco P.T. 
W i lco 
Zerex 
Permaguard 

I NOTE 
In order to maintain adequate corrosion protection, 
collector loop fluid should be changed every two years. 

4 NOTE 
The average installation will require approximately 
4-6 gallons of collector loop fluid (example: 3 gallons 
of anti-freeze mixed with 3 gallons of distilled water). 
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1 COLLECTOR INSTALLATION 

I (SEE FIGURE 5) 
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FIGURE 1 - INSTALLATION WITH EXISTING ELECTRIC HOT WATER HEATER 
b 
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I COLLECTOR INSTALLATION 

I (SEE FIGURE 5) 
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1 COLLECTOR INSTALLATION 

I (SEE FIGURE 5) 
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FIGURE 3 - INSTALLATION WITH EXISTING GAS OR OIL HOT WATER SYSTEM 
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SECTION 2. MODEL CFlOO MODULE PACKAGE 

9 a. LIST OF MODEL CFIOO MODULE COMPONENTS. 

NAME 

Heat Exchanger Assembly 
Glycol Pump Assembly 
Water Pump Assembly 
Differential Controller 
Expansion Tank 
Rockette Switch 
Light 
Pressure Relief Valve 
Tank Sensor (not shown) 
Check Valve 
Hose Bibs 
Waning Label (not shown) 
Pressure/Temperature Gage 
Unions 

QTY. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
4 

3 FIGURE 4 - MODEL CFlOO MODULE DETAILS 
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b. LIST OF MANUFACTURERS. 

t I I I 1 CODE 1 NAME I ADDRESS I 
I GES 

I RS 

' GRD 

I MF 

Grumman Energy Systems, Inc. 

Rho Sigma 

Grundfos 

Mor-Flo 

41 75 Veterans Memorial Highway 
Ronkonkoma, New York 11 779 

11922 Valerio Street 
North Hollywood, CA 91605 

94 East Water Street 
Toms River, NJ 08753 

18450 South Miles Road 
Cleveland, OH 44128 

c. MATERIAL CHECK LIST. The materials listed in paragraph d of this section are not supplied as part 
of the Model CFlOO Module. Materials should be purchased, if required, prior to starting assembly and 
installation. The choice of materials and amount will be dependent upon the type of structure and 
component locations a t  the installation. This information will be evident to  you when you prepare a 
sketch in Section 3 of the installation hook-up of the storage tank and tubing. 

EX Extrol 

CAUTION 
Use only copper tubing and fittings in plumbing 
of the Model CF100 Module. Do not use any 
polyvinyl chloride (PVC), chlorinated polyvinyl 
chloride (CPVC), poly butylene, or aluminum 
tubing or fittings in this system. 

1400 Division Road 
West Warwick, R 1 02893 

d. MATERIALS LIST. 

112" or 3/4", for glycol side of module (refer to section 3d) 
Copper Tubing, 3/4", for water connections to module 
Copper Fittings (adapters, elbows, tees, etc.) 
Electrical Wire to 11 5V AC, 60 Hz, if required. (Gage size depends upon local code.) 
18-gage Outdoor Electrical Wire 
G.E.S.I. Collector Mounting Hardware (to attach collectors to structure) 
Tube Insulation (outdoor 314" wall minimum); 318" wall for tubes run through inside (heated) space 
Supports (collector piping system) 
Emery Cloth (used to clean copper tubing and fittings) 
Solder Flux 
Solder (9515) 
Collector loop fluid (approximately 3 gal. approved anti freeze mixed with 3 gal. distilled de-mineralized water) 
Wire Cable Connectors 
Solderless Wire Connectors 
Wire Staples 
Mixing Valve (if required by local codes) 
Shut-off Valves 
Pressure/Temperature Relief Valve 
314" C x C Unions (2) (must be Mueller Brass Streamline Fittings) 
314" Boiler Drains (2) (Nibco No. 54 or equivalent) 
314" Female Street Adapters (2) 
Garden Hoses 
Washing Machine Hose (female connections a t  both ends) 








































