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(57) ABSTRACT 

A direct ?red absorption chiller is combined With a micro 
turbine engine that operates to poWer another medium 
includes a by-pass valve interconnecting the discharge end 
of the recuperator and the discharge end of the turbine so as 
to maintain a constant heat delivered to the chiller. A 
temperature monitoring sensor actuates the by-pass valve to 
assure that the proper heat is maintained in the chiller. In the 
preferred embodiment the microturbine poWers an electrical 
generating system. 
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MICROTURBINE DIRECT FIRED ABSORPTION 
CHILLER 

TECHNICAL FIELD 

[0001] This invention relates to chillers utilized in air 
conditioning systems and more particularly to direct ?red 
absorption chillers that are used in combination With micro 
turbine engines. 

BACKGROUND OF THE INVENTION 

[0002] As one skilled in this technology knoWs, the direct 
?red absorption chillers (DFA) are not Widely used in this 
country and, in fact, are not utiliZed With microturbine 
engines. While Water ?red absorption chillers have been 
knoWn to use the Waste heat generated by microturbines, 
these systems require the use of heat exchangers to interface 
With the Water ?red absorption chiller. One of the main 
reasons that the microturbine engine cannot effectively be 
utiliZed With the DFA is because the temperature of the 
exhaust gases vary depending on the load and ambient 
characteristics of the microturbine. As is Well knoWn, the 
DFA utiliZes the environmentally compatible combination 
of Water and an absorbent and a burner to generate the heat 
necessary to carry out the absorption process. Direct ?red 
absorption refrigeration is initiated When higher pressure 
liquid refrigerant solution form a condenser is discharged 
through an expansion device and into a loWer pressure 
evaporator and collects therein. Expansion and “?ashing” of 
the refrigerant solution occurs and the liquid refrigerant is 
collected in the sump of the evaporator. There is also the 
transfer of heat into the collected and cooled refrigerant 
solution from comparatively Warm system Water that is 
pumped through a cooling toWer causing the collected 
refrigerant solution to evaporate, resulting in vapor that is 
transferred to an absorber Where it is absorbed into a 
refrigerant solution, such as lithium bromide. This process 
creates a loW pressure in the absorber that draWs a continu 
ous How of refrigerant from the evaporator to the absorber, 
but also causes the vapor to condense as it releases the heat 
of vaporiZation in the evaporator. This heat and the heat of 
dilution produced as the refrigerant condensate mixes With 
the absorbent and is transferred into a cooling toWer Water 
and is carried out of the absorber. The assimilation of Water 
refrigerant dilutes the lithium-bromide refrigerant solution 
and reduces its affinity for refrigerant vapor. In order to 
sustain the refrigeration cycle the solution is then reconcen 
trated by continuously pumping the dilute refrigerant solu 
tion from the absorber to a generator Where heat is applied 
to distill the Water refrigerant from the absorber. As the 
Water refrigerant is removed by distillation, the re-concen 
trated lithium-bromide solution is returned through the 
absorber and to the generator to resume the absorption 
process, While the liberated refrigerant vapor from the 
generator is transferred to the cooler condenser and returned 
to its liquid state as the cooling toWer absorbs the heat of 
condensation carried by vapor. The liquid’s return from the 
generator to the expansion device completes the cycle. Of 
course, this type of system replaces the more costly and 
typical ?uorinated hydrocarbon compounds required by 
vapor compression refrigeration. The DFA system is con 
sidered to be stable, non-toxic and readily absorbed and 
easily separated in large volume during the absorption 
process. 
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[0003] This invention is principally concerned With pro 
ducing the heat that is necessary to carry out the absorption 
process and particularly the Waste heat that is generated by 
a microturbine engine. Although not limited thereto to the 
microturbines that are utiliZed for generating electricity is 
particularly ef?cacious for use With the direct ?red absorp 
tion chiller. 

[0004] As one skilled in this art Will appreciate, it is 
abundantly important that the amount of heat and consis 
tency of the heat source is required to operate the direct ?red 
absorption chiller ef?ciently. This invention contemplates 
utiliZing the heat discharging from the microturbine engine 
that is designed to poWer an electric generator and control 
ling the heat so that it is at the proper temperature to operate 
the chiller and that the temperature is controlled to be 
maintained at a consistent level, ie it is held at a constant 
temperature. 

SUMMARY OF THE INVENTION 

[0005] The object of this invention is the combination of 
a direct ?red chiller and the microturbine engine. 

[0006] Afeature of this invention is the interconnection of 
the recuperator to the direct ?red absorption chiller and a 
controlled by-pass valve that regulates the quantity of Waste 
heat ?oWing to the chiller and the temperature thereof. 

[0007] The foregoing and other features of the present 
invention Win become more apparent from the folloWing 
description and accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a schematic illustration of a prior art 
system utiliZing a microturbine poWering an electrical gen 
erating system and a Water ?red absorption chiller illustrat 
ing a comparison With this invention; 

[0009] FIG. 2 is a schematic illustration of this invention 
Where a microturbine poWering an electrical system as 
disclosed in FIG. 1 but modi?ed to poWer a direct ?red 
absorption chiller in accordance With this invention. These 
?gures merely serve to further clarify and illustrate the 
present invention and are not intended to limit the scope 
thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0010] While this invention pertains to a microturbine 
system poWering an electrical generator it is to be under 
stood that the microturbine can be utiliZed for other types of 
systems and hence, is not limited to an electrical generating 
system. The microturbine engine has become popular in the 
last several years and essentially is a jet engine that includes 
a turbine, compressor, combustor and recuperator. The 
microturbine is essentially a miniaturiZed gas turbine engine 
typically utiliZed for poWering electrical generators. In cer 
tain con?gurations, the turbine and compressor are attached 
back-to-back on one end of a shaft that is common to the 
shaft connecting the armature of the electrical generator. 
Fuel and relatively hot pressuriZed air discharging from the 
compressor and recuperator are fed to an annular combustor 
Where they are combined and combusted to further heat and 
accelerate the engine’s Working medium for poWering the 
turbine. The engine Working medium is adiabatically 
expanded in the turbine for extracting energy Which, in turn, 
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is utilized for rotating the compressor and armature. The 
Working medium after leaving the turbine is directed to the 
recuperator Where it is placed in indirect heat exchange With 
the compressor discharge air prior to being admitted into the 
combustor. The turbine exhaust is ultimately discharged 
from the recuperator. For further details of the microturbine 
reference should be made to co-pending patent application 
Ser. No. 09/934,640 ?led on Aug. 22, 2001 by William R. 
Ryan entitled RECUPERATOR FOR USE WITH TUR 
BINE/TURBO-ALTERNATOR, published and US. Pat. 
No. 6,314,717 granted to Teets et al on Nov. 13, 2001 
entitled ELECTRICITY GENERATING SYSTEM HAV 
ING AN ANNULAR COMBUSTOR both of Which are 
commonly assigned to the assignee of this patent applica 
tion, and both being incorporated by reference herein. Also, 
for more details of this invention reference should also be 
made to the microturbines manufactured by the assignee, 
Elliott Energy Systems, Inc., of Stuart, Fla. and, particularly 
of the types exempli?ed by Model Number TA-80. 

[0011] To better understand this invention, FIG. 1 is 
included to illustrate the microturbine engine utiliZed in a 
heretofore prior art system Where the exhaust gases are 
utiliZed to poWer a Water ?red absorption chiller system by 
directing the exhaust gases to be placed in indirect heat 
exchange With the Water of the chiller. As shoWn therein the 
microturbine is generally illustrated by reference numeral 10 
and includes a compressor 12 for compressing the air 
admitted therein Which is preheated by being placed in 
indirect heat exchange With the turbine discharged gases in 
the reucperator 14. The preheated compressor combustor 16 
Where it forms a gases engine Working medium for poWering 
the turbine 18. The turbine 18 drives the compressor 12 and 
the turbine exhaust gases are routed to the recuperator 14 
Where it serves to preheat the compressor discharge air. The 
poWer generated by the microturbine 10 serves to poWer the 
alternator 20 Which through an inverter and associated 
electronic circuitry 22 produces the desired electrical output. 

[0012] As noted in FIG. 1, a Well knoWn prior art Water 
?red absorption chiller 21 is poWered by the heat generated 
by the heat exchanger 24 Which heats the Water feeding the 
chiller 21. The exhaust gases from the heat exchanger 24 is 
discharged into ambient. 

[0013] As is apparent from the foregoing, the system 
described in connection With the microturbine depicted in 
FIG. 1 requires a heat exchanger and the temperature and 
quantity of the gases utiliZed as the heat source is predicated 
on the exhaust discharging from the recuperator of the 
microturbine engine. The invention to be described imme 
diately hereinbeloW, places the exhaust directly into the 
chiller and hence, eliminates the necessity of a heat 
exchanger to heat the Water of the chiller. By eliminating the 
heat exchanger it is contemplated that there Will be substan 
tially a 30% increase in cooling capacity of the overall 
system With substantially a 25% reduction in the cooling 
system costs. 

[0014] According to this invention and as depicted in FIG. 
2, the microturbine 10 (all like or substantially like elements 
bear the same reference numerals in all of the Figs.) includes 
the compressor 12, turbine 18, combustor 16 and recuperator 
14 and like the system in FIG. 1, the microturbine poWers 
an electrical generating system. HoWever, in this embodi 
ment and in accordance recuperator 14 and like the system 
in FIG. 1, the microturbine poWers an electrical generating 
system. HoWever, in this embodiment and in accordance 
With this invention a by-pass valve 30 is connected betWeen 
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the recuperator discharge and the exhaust discharge so that 
opening valve 30 Will dump turbine exhaust gases directly in 
the chiller 32. Hence, the Waste heat from the turbine can be 
utiliZed directly in the chiller 32, can be combined With 
Waste heat discharging from the recuperator 14 or can be 
disconnected so that the total heat emanate from the recu 
perator 14. In order to assure that a constant heat is applied 
to the chiller 32 a Well knoWn and commercially available 
temperature sensor 36 senses the heat in the chiller 32 and 
through a suitable control 37 operates the opening and 
closing of the by-pass valve 30 by virtue of a suitable 
commercially available actuator 34 to assure that the desired 
heat in the chiller is maintained. The control 37, Which may 
be a suitable digital comparator, serves to compare the input 
ie the desired temperature and the actual temperature 
sensed by the sensor 37. Obviously, sensor 37 measures the 
temperature of the chiller and by virtue of this system 
assures that the temperature remains constant. 

[0015] What has been shoWn by this invention is a method 
and system that alloWs the microturbine engine to be utiliZed 
to poWer the direct ?red absorption chiller Without the 
necessity of a Water to exhaust gas heat exchanger. This 
system not only improves on the ef?ciency of the chiller, it 
also reduces the overall cost of the system. 

[0016] Although this invention has been shoWn and 
described With respect to detailed embodiments thereof, it 
Will be appreciated and understood by those skilled in the art 
that various changes in form and detail thereof may be made 
Without departing from the spirit and scope of the claimed 
invention. 

It is claimed: 
1. A microturbine engine in combination With a direct 

?red absorption chiller comprising a turbine, a combustor, a 
compressor and a recuperator, said combustor ?uidly con 
nected to said compressor for ?ring fuel and creating an 
engine Working medium, said turbine being poWered by said 
engine Working medium and producing exhaust of said 
engine Working medium, said exhaust being delivered to 
said recuperator for placing the air discharging from the 
compressor in indirect heat exchange, and producing recu 
perator exhaust, said direct ?red absorption chiller being 
?uidly connected to said recuperator exhaust, a bypass valve 
disposed betWeen the discharge end of said turbine and the 
discharge end of said recuperator for selectively mixing the 
turbine exhaust With the recuperator exhaust prior to being 
delivered to said direct ?red absorption chiller, directing all 
of the turbine exhaust into said recuperator so that only the 
recuperator exhaust is being delivered to the direct ?red 
absorption chiller, directing all of the turbine exhaust to the 
direct ?red absorption chiller, Whereby the heat ?oWing to 
said direct ?red absorption chiller is at a constant predeter 
mined value. 

2. A microturbine engine in combination With a direct 
?red absorption chiller as claimed in claim 1 including a 
temperature sensor operatively connected to said Water 
chiller for measuring the temperature of the Water therein 
and an actuator operatively connected to said temperature 
sensor for controlling said by-pass valve. 

3. A microturbine engine in combination With a direct 
?red absorption chiller as claimed in claim 2 including a 
alternator for generating electricity, said microturbine 
engine operatively connected to said alternator for rotating 
said alternator. 


