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1: SYSTEM 0UERU1EUJ 

1:1 Horn does it work? 
The G e y s e r Pump So lar C o l l e c t o r is a s e l f - p u m p i n g , 

self-regulat ing, closed-loop, freeze-proof solar collector system that 
actiuely pumps hot fluid doum from the collector panels to a lower 
storage tank, and does it passiuely with no mouing parts, sensors, 
electronics or anything but the solar energy shining on the collector 
plate. To understand how it works let's f irst consider the simple 
coffee percolator, lilater boils in the uery bottom of the pot, under a 

Geyser Pump Solar Collector System 

funnel, causing steam bubbles to form. These steam bubbles e»pand 
and driue the water standing in the column to spurt up against the top 
of the coffee pot. The steam bubbles escape the column after pushing 
the water out and then the steam flows out of the pot through the 
spout. The water that was l ifted falls through the coffee grounds 
then back to the reseruoir in the bottom of the pot. 

The Geyser Pump Solar Collector works on the same principle as 
the coffee percolator. The Geyser Pump plate has a number of uertical 
riser tubes connected to an absorbtion fin. The risers are almost full 
of fluid to the top, where they are inserted into a header manifold. 
UJhen sunlight shines on the absorbtion fin the fluid in the risers heats 
and begins to boil. Steam bubbles form in the risers at the point of 
boiling a few feet below the fluid leuel. These steam bubbles expand 
and driue the fluid in the column aboue them up into the header 
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manifold. The risers, being inserted half-ujay through the manifold, 
keep the fluid from returning back doiun. The hot fluid runs out the 
end of the manifold and doum to the heat-e«changer ujhere it loses 
its heat to the storage tank. It returns to the uapor condensor and 
then back to the bottom of the risers through a footer manifold that 
connects all of them. The fluid refil ls the empty risers, heats, boils 
and cycles again. Note: it is the lifting of the fluid to the manifold and 
subsequent stacking of the fluid in the doum-comer that driues the 

Header/Riser Detail 
fluid through the heat exchanger; the steam bubbles in the risers only 
serue in lifting the column of fluid in the risers to the manifold. 

fl few key additions haue made the Geyser Pump ujork more 
efficiently: f irst, the loop described aboue is hermetically sealed and 
euacuated so all that remains in the system are the fluid and it's 
uapor. There is no air or air pressure. This allows the fluid to boil at a 
uery IOUJ temperature. In fact, the fluid boils at a temperature, 
slightly higher than the heat-eHchanger temperature ujhateuer it may 
be. The fluid in the collector can boil as lorn as 20° C. [This lowering 
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Gevser Pump Schematic 
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of the boiling point is similar to the lowering of the boiling point of 
water at high altitudes: while backpacking at high el.euations where 
the air is thin ( lower pressure) it is uery diff icult to cook rice or 
potatoes because the water boils at a much lower temperature.] 
Solar collectors operate more efficiently at low temperatures because 
they lose less energy to their surroundings. The euacuating of the 
Geyser Pump Solar Collector insures pumpiny at low temperatures and 
greater thermal efficiency. 

Second, the steam that is produced during the boiling is 
condensed in the uapor condensor. The uapor condensor allows the 
steam to miH with the cool fluid returning from the heat-exchanger. 
Condensing the steam reduces the pressure in the system so that 
boiling can continue at low temperatures. UJithout some type of uapor 
condensor the system would heat, attain a high pressure and pumping 
would be uery inefficient. 

1:2 Pump Head 
UJhen the fluid leaues the upper manifold it falls to the fluid leuel 

in the down-comer, which is at about the same leuel as the top of 
return pipe to the uapor condensor. The uertical distance between the 
top of the return pipe to the uapor condensor and the bottom of the 
header manifold is the effect iue pump head of the Geyser Pump 
system. 

The pump head is the amount of pressure auailable to push the 
hot fluid down to the heat-exchanger and the cool fluid back up to the 
uapor condensor. Typical ly, only a few inches are required to 
effect iuely moue the fluid. UJhen c a l c u l a t i n g the pump head 
required for a s y s t e m al low 3 inches for each 15 uert i ca l feet 
b e t w e e n t h e u a p o r c o n d e n s o r a n d t h e top of the 
h e a t - e x c h a n g e r plus 1 inch for euery 30 f e e t of pipe between 
the u a p o r c o n d e n s o r and h e a t - e x c h a n g e r . E u e r y s y s t e m 
should haue at l e a s t 3 inches of pump head r e g a r d l e s s of 
uer t i ca l d i s t a n c e and pipe runs. 


