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Abstract

The paper deals with a non-conventional energatit equipped with a cooling combustion engine desibas an
element for qualitatively new equipment to achiavaore efficient utilization of energy chemicallyubnd in fuel of
the combustion engine by transformation of heat gaid via thermocompression.

A simple example illustrates the advantage of a-cmmventional energetic system from the point efwof a
more efficient utilization of primary energy, i.the energy chemically bound in fuel.

Keywords: non-conventional energetic unit, energetic assessm
1. Introduction

Energy, the term generally expressing ability fahange of state or process of change of state,
is the fundamental existential attribute of the o©One of its forms is an outer expression of the
internal state of materials (inner energy), whisithermal energy, or, more exactly, given heat.
Part of this form of energy is used by mankindemeliance with its interests, in thermal devices,
machines, among which are also thermal enginesaolthg devices, i. e. equipment carrying out
a circular cycle within the framework of the secahdrmodynamic law.

2. Energetic assessment of the ship non-conventidremergetic unit

Energetic efficiency assessment methods belongmipoitant factors of comparison of
energetic systems with thermal devices. Generatgehie, thermodynamic efficiency (EF) of
energetic systems with thermal devices is givethkyrelation
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where:

> E, — sum of obtained energetic flows,
AE  —unused energetic flow.

The rate of efficient utilization of thermal energythese devices is characterized by thermal
efficiency, exergy, anergy and by the coefficiemtperformance (COP). The rate of primary
energy utilization (natural gas, liquid fuels, in)thermal devices, energetic units using the abov
mentioned machines, is expressed by a primary gmatg (PER).



The COP expresses attainable useful work of thebostion engine or useful cooling output of
the sorption cooling device per one input unithef given device. The higher the COP achieved by
the device the less amount of primary energy coesuta provide the required output energetic
flows. The COP can be though used only for comparef similar devices in the application, i. e.,
for example, mutual comparison of either combuséingines or absorption devices.

The COP cannot be used for comparison of energétmency of different kinds of devices.
For these purposes the assessment by means oEfasRused. The lower the PER value, the
higher the rate of primary energy utilization.

3. Energetic assessment

A simple example (for unit input) will be furthersed to illustrate the advantage of the
utilization of the non-conventional energetic ugpitesented in other part of the paper) on the ship
mainly in relation to utilization of fuel primarynergy [2]. The following boundary conditions are
assumed for the mentioned example:

= heat flows (input g to the engine  as well as to the cooling enging,& are equal,
namely, 1 MJ,
= mechanical work of the engingyfas well as of the cooling engineydy are equal, namely
0.25 MJ,
= also output numbers of the engine GGiAd of the cooling engine C@E are equal, namely
0.7,
= input of the pressure pump is zero,
= cooling takes away 30 % of heat (p = 0.3),
= efficiencynacy of transformation of primary energy into thermakggy including transport
into the cooling solution in the cooling engine geator is 0.9,
= total thermal efficiency). expressing transport, transfer and transitiohezt from the area
of cylinder cooling of the independent engine te Working medium of the thermo generator
of the independent sorption cooler is 0.85,
= relative cold coefficient of the evaporator of teparate sorption cooler and the combustion
engine is 0.85.
Assuming that:
= heats from exhaust gases and from sorption pros@ssenergic,
= temperatures in the thermo generator are identidadth devices
then the change in the coefficient of the primamgrgy utilization at its utilization in the cooling
engine PEBum and in the separated aggregate of the combustigme and sorption cooler
PERw PERw is obvious from the below. For thermal flow to tkeoling engine thermo
compressor the following relation holds

Qs = P & Aacy= 0.2MJ. (2)

The coefficient of primary energy utilization rdte the cooling engine can be then determined
as follows:

COR,,, :M:o_w, (3)

PER . = =1.92. (4)



For the coefficient of primary energy utilizaticate for the sorption cooler holds the following:

COP,,, = oo ™ Uen * Qecn _, 0,19 My,
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and the coefficient of primary energy utilizatioate for the cooling engine is given by the
relation:

PERyw = PERien: A'\\’IAiH * PERcn: Qo =1.76. (6)
CH+Quch

For the separated aggregates the coefficient ahgmyi energy utilization rate can be
determined in the following way:

Np-acyy 17, = 0.77,
(7)
Qsa = P.6,7,=0.23MJ

for the motor then holds the following:

cor, =A% g5

Qu
(8)
PER, =1.92.
For the sorption cooler then holds:
COP, Rt Qe+ Qp Q =0.16 MJ,
QGA+ PC
(8)
1
PER,=——=1.85.
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and for the separated aggregates the coefficigotimiary energy utilization rate is as follows:

PER,. A * PER-Q_. o ©
A +Q,

PER,, =

If the amount of cold is reduced to the valug= 0.17 MJ, then, at the unchanged value of
heat supplied for the cooling engine generatge Q= 0.27 MJ, the amount of heat from the



condenser will then be @y = 0.44 MJ. Then, for the same cooling enginegisondensed heat
the following will held:

COPMCH = A\ACH—-*_QCH = 052’

MCH

PER\/ICH :T :1.92,

(10)

COPC QOCH + QKCH + QABCH =217
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PER., =——  =051.
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and the total coefficient of primary energy utitioa rate of the cooling engine will be:

- PERcti- Aven + PERcH- Qe =1. (11)
Avcr + Quen
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3. Conclusion

From the above mentioned it is obvious that indbeling engine there will be reduction of the
PER (from value 1.9 to value 1.0), i. e., therd W@ increase in the efficiency of primary energy
utilization. It is, therefore, quite realistic ts@ithe non-conventional energetic unit with a capli
engine with more efficient utilization of primaryergy, i. e. fuel energy, as a classical separated
aggregate composed of a combustion engine and@oquioler.

A more remarkable effect in utilization of fuel pary energy can be achieved when the
obtained cold is utilized for the cooling of chargiair behind the engine blower. If the charging
air was cooled from 313 K to 288 K, a simplifiedocdation could show that the coefficient of
primary energy utilization rate would fall to thalue of 0.88.
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