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Hydronics, for the purpose of this 
column, will be defined as single 
phase (liquid) energy transport sys- 
tems, such as chilled or hot water 
systems. Over the past two de- 
cades, these systems have moved 
into the position of being the most 
commonly used heat transport and 
intermediate fluid transfer systems. 
If the reason for the shift to hydron- 
ics could be summed up in a single 
phrase, it would be inherent ease of 
control. 

Although hydronic systems may 
lack some of the advantages of 
two-phase systems or all-air sys- 
tems, their adaptability to multiple 
zones of load control with highly 
effective performance results has 
proved an overwhelming benefit. 
This benefit has had some backlash, 
in that the systems could be ex- 
temely forgiving of design or instal- 
lation errors, such as oversizing of 
loads, sources. pumps, piping, etc. ,  
and the inherent control simplicity 
would correct for the deviations and 
still provide acceptable perfor- 
mance results. 

Like most new and rapidly grow- 
ing technologies, the development 
of hydronic systems "happened" 
more than it was planned; i.e., much 
of the hardware development and 
system design evolution was to ad- 
dress prior problems. Three mar- 
ketplace pressures are currently 
present that are forcing a reevalua- 
tion of the fundamental concepts of 
hydronic systems. They are: 

Awareness of energy economics 
has resulted in a consideration of 
the inherent process energy waste 
resulting from both overdesign and 
designs that do not take into ac- 
count auxiliary systems and false 
loading burdens. 

The spiraling costs of construc- 
tion and interest rates on invest- 
ment money have exerted pressures 
upon the engineering profession to 

develop systems that can be in- 
stalled at a minimum construction 
cost while still satisfying the other 
performance and design parame- 
ters. 
o The relatively simple concepts 
employed in earlier, smaller sys- 
tems were not reevaluated as the 
hydronic systems grew in mag- 
nitude and complexity. As a result, 
hydronic systems of a complexity 
that is virtually impossible to under- 
stand have been installed spanning 
large campus complexes and large, 
densely populated area$. 

The last of these was recognized 
prior to the energy and cost implica- 
tions, and its presence or recogni- 
tion formed the basis for reevaluat- 
ing the concepts. There are two 
fundamental aspects to a hydronic 
system that must be recognized if a 
systems analysis is to be performed: 
the lzydrnulic analysis and the ther- 
nzal analysis. Although these are 
separate phenomena, they are inti- 
mately interdependent. 

The vast majority of problems re- 
vealed by the large complex sys- 
tems was due to the lack of recogni- 
tion of the hydraulic phenomena. 
Simply, a hydronic system is a hy- 
draulic system containing a non- 
compressible fluid. As such, any 
change in pressure or flow rate in 
one part of the system, no matter 
how small or remote, will affect the 
pressure or flow rate in all other 
parts of t h e  system. The only ele- 
ment of compressibility is the com- 
pression tank, which has a funda- 
mental role in the  hydraulic 
analysis. The compression tank 
contains the liquid ofthe system and 
a compressable gas (with either a 
free interface or separated by a dia- 
phragm). Its salient function is to 
establish the hydraulic constant 
pressure point in the system. Under 
operational dynamics, as valves 
change positions, pumps cycle on 
and off, and so on, the pressures at 
all other points will change, but at 

the point of the connection of the 
compression tank, it will be con- 
stant. This is analogous to the elec- 
trical concept of ground potential. 
Except for the ground in an electri- 
cal distribution and utilization sys- 
tem, all potentials are simply rela- 
tive to one another, and an analysis 
of such a system is impossible to 
undertake without the ground refer- 
ence. Similarly, in a hydronic sys- 
tem, any efforts at a hydraulic 
analysis cannot be undertaken ef- 
fectively without establishing the 
ground, which in the analogy is the 
pressure at the compression tank. 

This establishes the first cardinal 
rule in the hydraulic systems 
analysis: no  hydronic system, no 
matter how large or complex,  
shorrld have more than one corn- 
pression tank connection. Multiple 
tanks can be used if they are piped 
to function as one vessel and con- 
nected to the main piping at a single 
point. 

The second basic component of 
the system that must be addressed 
in the hydraulic analysis is the load. 
The load is the component that 
transfers thermal energy between 
the system and the conditioned 
space or the psychrometric system 
that conditions the space. Consider- 
ing the load control from the 
standpoint of the hydronic system, 
the load is controlled (reduced from 
design quantities) by reducing the 
log mean temperature difference be- 
tween the hydronic fluid and the air. 
This ib accomplished in most sys- 
tems by either reducing the flow 
rate of the hydronic fluid or by re- 
ducing the temperature difference 
between the entering fluid and the 
entering air (reducing the EWT in 
heating systems or increasing the 
EWT in cooling systems). Although 
the heat transfer rate (or load con- 
trol) is a thermal analysis phenome- 
non, if it is accomplished by either 
of those two means, it affects the 
hydraulic analysis. 

[Next month's column wlll address the 
load control rmpacts of the hydronic system 
on the hydrairl~c analysrs 1 
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