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C:\Users\USERNAME\AppData\Roaming\ESRI\Desktop10.3\ArcToolbox\Applications Recently in the
mass spectrometry field, researchers have made interesting and effective development efforts on ion
sources. Such developments include being able to control the direction of ion flow, trap ions, and/or
separate ions according to their mass-to-charge ratio. Examples of these developments include ion sources
based on electrospray ionization (ESI) that control the direction of ion flow by vaporizing liquid samples
from a point source into a space in which ionization and/or separation occurs. FIGS. 1A and 1B illustrate
schematically examples of mass spectrometers used to analyze chemical compounds. As shown, a mass
analyzer 110 is connected to the entrance of the path of ions from an ion source. The ion source 100 is
used to ionize chemical compounds, which are then subsequently passed through the mass analyzer 110.
The mass spectrometers shown in FIGS. 1A and 1B include an ionization chamber 115 having an
ionization nozzle for directing a flow of liquid sample. The analyzer 110 then analyzes the chemical
compounds and generates a mass spectrum. FIGS. 2A and 2B illustrate schematically the flow of ionized
chemical compounds in a conventional electrospray ionization-mass spectrometry (ESI-MS) experiment.
As shown, a syringe 50 is coupled to an electrospray 100. A liquid flow path 60 is provided between the
syringe 50 and the ESI 100. Typically, the syringe 50 is mounted to a syringe pump 70, and the syringe
pump 70 is used to provide a stable and consistent flow
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In order to conserve energy, a number of
buildings, such as office buildings and factories,
have their heat-rejecting windows coated with a
solar film or the like which reflects sunlight, and
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to supply the heat produced in such buildings with
solar heat from inside the buildings, the solar film
is installed inside the windows, and the heat
produced in the buildings is transferred to the
inside of the buildings by means of the reflected
sunlight. This heating system using solar heat has
the advantage of no need for any large-scale
equipment, and enjoys rapid growth in recent
years. Since large-sized solar heaters are being
replaced by small-sized mini-heaters which are
easier to install and maintain, it is necessary to
rapidly develop mini-heaters which have excellent
thermal and chemical durability and which are
low in costs. Besides, hollow wall heaters having a
large heat absorbing surface area and hightemperature heat sources (high-temperature heat
source means heat sources whose boiling
temperature is as high as at least 100.degree. C.)
are the ideal heaters for most applications. With
such hollow wall heaters, in the case of a room
with a conventional interior temperature of about
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20.degree. C., temperatures of about 40.degree.
C. can be obtained in the area of each wall heater.
In the case of a conventional heating system
which involves using a refrigerant vapor and a
heat exchange medium such as an oil circulating
through a heat exchanger to transfer heat from a
heater to a heat load to be heated, the heat
exchange is effected by a heat exchanger which is
disposed at a location apart from a heat source
and which has a relatively low efficiency of heat
transfer. Accordingly, a large heat exchanger is
needed to obtain an effective temperature. As a
result, a large and complicated structure results.
This has also been a drawback of the abovedescribed hollow wall heaters. In view of the
foregoing, studies are being made to develop
heaters capable of heating a heat load effectively
with a simple structure. On the other hand, it has
been studied to use a heat source which is
disposed in a heat load and which produces a
great amount of heat at once, the heat source
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being selectively allowed to generate heat only
when needed. The most effective of such heat
sources is a combustion engine. However, a
combustion engine is apt to have a large size,
which will make miniaturization of heaters
difficult. By way of example, as for thermal
effects, a heat engine called a Stirling engine
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