
HUMIDIFIED MICRO GAS TURBINE FOR CARBON CAPTURE APPLICATIONS:
PRELIMINARY EXPERIMENTAL RESULTS WITH CO2 INJECTION

Simone Giorgetti∗
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ABSTRACT
The large adoption of renewable energies is crucial to

achieve a low-carbon economy, however, in the transition pe-
riod, a flexible and clean production from fossil fuels is still
necessary. With the current shift towards decentralized power
production, micro Gas Turbines (mGTs) appear as a promising
technology for small-scale generation. The target of a carbon-
clean power production calls for the implementation of Carbon
Capture Use and Storage (CCUS) technologies. Compared to
coal fired power production, the low CO2 concentration in the
exhaust gas of a mGT makes Carbon Capture (CC) much more
expensive. However, the CO2 concentration can be increased by
performing Exhaust Gas Recirculation (EGR), therefore reduc-
ing the CC energy penalty. Additionally, cycle humidification
can also help to increase the electrical efficiency of the turbine
plant. Nevertheless, the higher CO2 content in the inlet air, in
combination with the high humidity level, will affect the opera-

∗Address all correspondence to this author. Telephone: +32 (0)2 650 49 89
E-mail: simone.giorgetti@ulb.ac.be

tion of the mGT. This paper presents a numerical study of this
innovative cycle combined with preliminary experimental vali-
dation of CO2 injection. To the authors’ best knowledge, exper-
imental analysis of EGR together with humidification applied to
a mGT has never been carried out. Experimental results showed
a stable turbo-machinery operation under a moderate CO2 injec-
tion. The results of this paper are a first step towards a more
severe dilution conditions, with the aim of a full implementation
of EGR on a micro Humid Air Turbine (mHAT).

NOMENCLATURE
Acronyms
CC Carbon Capture
CCUS Carbon Capture Use and Storage
EGR Exhaust Gas Recirculation
GHG Greenhouse Gases
HRSG Heat Recovery Steam Generator
mGT micro Gas Turbine
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mHAT micro Humid Air Turbine
TIT Turbine Inlet Temperature
TOT Turbine Outlet Temperature
UHC Unburned HydroCarbon
VUB Vrije Universiteit Brussel

Symbols
comp compressor
k heat capacity ratio
ṁ mass flow rate
n rotational speed
Pgen electrical power produced by the mGT
Pgen requested electrical power output (set by the operator)
V̇ volumetric flow rate
η efficiency
β pressure ratio

Subscripts
el electrical
exhaust exhaust gas

Superscripts
∗ referred to standard air composition

INTRODUCTION
In a future where GreenHouse Gas (GHG) emissions must

be reduced, renewable sources play a fundamental role in en-
ergy systems. Nevertheless, the integration of renewable energy
requires significant capacity of electricity storage which is still
unfeasible for high energy fluxes [1]. Therefore, in a short- and
mid-term perspective, energy systems must still rely on combus-
tion power plants, which are gradually shifting from large-scale
power plants to decentralized and small-scale power generation
systems [2]. However, if the objective is to achieve a carbon
clean power production, small-scale generation must be efficient
and carbon-free. High flexibility and high global efficiency (ther-
mal and electrical) are two advantages which make recuperated
micro Gas Turbines (mGTs) an appealing solution. Running on
natural gas, CO2 emissions of these systems are very low, but
from a Carbon Capture (CC) point of view, this is not favorable,
since the lower the CO2 concentration of the exhaust gas, the
higher the energy demand of the CC process. A suitable measure
which would mitigate this drawback consists in performing Ex-
haust Gas Recirculation (EGR). Applying this technology, three
main advantages can be achieved: NOx emissions are diminished
and, from an economic point of view, it reduces the exhaust mass
flow rate while at the same time increases its CO2 concentration,
reducing the CC capital and operative costs [3].

EGR has already been tested both numerically and experi-
mentally on large-scale Gas Turbines (GTs) [4–7], while, from
a small-scale point of view, it has been only simulated [8–10].
Recirculating around 60% of the exhaust gas in the compressor
inlet of a mGT would increase CO2 concentration from 1.5%

to 4.3% and decrease the exhaust mass flow rate by approxi-
mately 55% [8]. Previous numerical simulations performed by
the authors of this paper indicated that the energy consumed by
the blower of the EGR channel is responsible for the small effi-
ciency loss of this application (-1.3% on the mGT and -0.9% on
the mHAT), while the changing composition has no considerable
effect on the cycle performance [8]. Best et al. simulated exper-
imentally EGR through CO2 injection in air at the compressor
inlet. This had an impact on the turbine efficiency, which in-
creased specific fuel consumption by 2.9% and the CO and the
UHC emissions respectively by 109% and 338%. On the other
hand, NOx emissions showed a decreasing trend when increasing
CO2 [11].

In order to increase the efficiency and the flexibility of mGTs
and to balance out the efficiency loss caused by the EGR, the
waste heat from the exhaust gas, if not used for cogeneration,
can be used to heat up water which is then re-injected into the
cycle. This so-called humidified cycle will allow the recovery
of waste heat in the stack and will lead to higher electrical effi-
ciency of the cycle. Humidification is a measure which is largely
studied for large-scale GTs [12], both numerically and experi-
mentally. In their review paper, Jonsson and Yan showed that
evaporative GTs using a saturation tower with a water recovery
loop have the highest efficiency of the mixed air/water GT cy-
cles. From a small scale point of view, several routes for mGT
cycle humidification for waste heat recovery have been proposed
and studied by our team: traditional steam injection [13] [14] or
water injection [15]. De Paepe et al. came to the conclusion that
using a spray saturation tower to perform water injection is the
most efficient solution. By doing this, the traditional dry mGT
cycle is transformed in a micro Humid Air Turbine (mHAT), re-
sulting in a significant performance increase. More information
about mHAT can be found in [16–18].

The combination of EGR and cycle humidification is a solu-
tion which makes mGTs suitable option for a low-carbon energy
scenario. EGR increases the concentration of CO2 and reduces
the mass flow rate of flue gas to be treated in the CC unit, while
humidification improves the electrical efficiency of the plant.
Both dry and wet operations of the Turbec T100 coupled with a
chemical-based CC plant have been simulated and compared by
our research group using the software Aspen Plus® [19]. Simu-
lation results showed that applying EGR to a dry mGT can reduce
the exhaust gas mass flow rate by 60% and it can increase the
concentration of CO2 by three times the traditional cycle when
recirculating around 60% of flue gas volumetric flow to the com-
pressor inlet. However, the level of EGR is bounded by the con-
centration of O2 at the combustor inlet air. 16 vol% (wet basis) of
O2 concentration has been assumed as the lower limit for an ef-
ficient combustion: in fact, even though a premixed flame can be
sustained at O2 concentration as low as 14 vol%, the levels of Un-
burned Hydrocarbons (UHC) and CO become excessively high
when the O2 concentration reaches 16% [20]. As for the humidi-

2 Copyright © 2018 ASME



fied operation, the maximum EGR in the mHAT before reaching
the 16 vol% of O2 in the combustor inlet is lower compared to the
dry cycle (0.45 compared to 0.62). However, humidification can
entirely compensate for the efficiency losses of the EGR applica-
tion. Moreover, the energy impact of a carbon-clean production
from a mGT and mHAT has been assessed in [19]. Both dry and
wet operations of the Turbec T100 with EGR and chemical-based
CC plant are simulated and compared using the software Aspen
Plus. Both cycle performances are strongly affected by the ther-
mal energy input required by the CC unit, decreasing the global
electric efficiency by around 7.9 absolute percentage points in the
mGT case and by 8.3 absolute percentage points in the mHAT
case in full load conditions. Nevertheless, the global electrical
efficiency of a mHAT with a CC unit is still higher (23.9%) than
the one of a mGT with a CC unit (21.3%).

Despite several numerical simulations and analyses, an ex-
perimental validation of the impact of cycle humidification to-
gether with EGR has never been performed. Towards the full im-
plementation of these two measures, a simplified numerical and
an experimental analysis of this innovative cycle has been pro-
posed to have a reliable and quick estimation of the air dilution
effect. Concerning the numerical analysis, EGR and humidifica-
tion have been emulated by performing CO2 and steam injection
respectively. On the experimental side, preliminary results per-
forming CO2 injection on a Turbec T100 mGT are shown. Future
experimental campaigns will involve higher amount of injected
CO2 together with steam injection. The main objective of this pa-
per is to give a reliable model supported by experimental results
which can provide guidance for both small-scale and large-scale
GT applications of EGR and cycle humidification.

The paper is organized as follow: the experimental setup
is first presented. The plant used for the experiments is the
mGT Turbec T100 [21] installed at the Vrije Universiteit Brussel
(VUB). A numerical model of the plant has been proposed and
described. Numerical and experimental outcomes are shown in
the Results section. A detailed description of the effect of CO2
dilution is presented. Finally, a short summary of the future per-
spectives is discussed.

METHODOLOGY
In this section, mGT operations with CO2 and steam injec-

tion are discussed. In the first subsection, the novel experimental
set-up with CO2 and steam injection is described. Subsequently
the numerical model simulating the impact of CO2 and steam
injection in the mGT are presented.

Experimental set-up
The basis of the test rig is the natural gas-fired mGT Turbec

T100. The T100 is a single-shaft recuperative mGT which, at
nominal operating conditions, produces an electrical power out-

put of 100kW and a thermal power output of 165kW. The tra-
ditional test rig has been modified in order to perform CO2 and
steam injection (Figure 1). In the conventional cycle, the air is
first compressed in a variable speed radial compressor (1). The
compressed air passes through a recuperator (2) where it is pre-
heated by the exhaust gas coming from the turbine. The com-
pressed air is heated further in the combustion chamber by burn-
ing natural gas (3). The hot gas, which leave the combustor at
nominal temperature of 950°C, expands over the turbine (4) to
deliver the necessary power to drive the compressor. The re-
maining power on the shaft is converted into electrical power by
a variable speed generator (5). After leaving the recuperator, the
remaining energy in the exhaust gases, which have a tempera-
ture of 180 °C, is used to warm up water in an water-gas heat
exchanger (not represented) for cogeneration purposes.

To reproduce the effects of EGR and humidification, CO2
and steam injection have been implemented using respectively
CO2 bottles and an electric steam generator (9). Rather than im-
plementing a full EGR system and using the saturation tower to
humidify air, this option, using CO2 injection to emulate EGR
and steam injection for cycle humidification, allows more flexi-
bility and faster changes in operating conditions. This will facil-
itate the tests and will reduce possible unwanted shut-downs.

EGR is emulated by a CO2 injection system before the com-
pressor inlet (Figure 1). CO2 is provided by a bundle of CO2
bottles (6) at 50 bar. The CO2 is first heated up in an electrical
heater to avoid freezing during the expansion (7) and it is there-
after expanded from 50 to 15-0 bar (expansion rate in function
of the wanted injection flow rate) by using a pressure regulator
(8). The thermal energy provided by the Turbec T100 has been
used to heat the CO2 again, up to a temperature equal to the inlet
air temperature of the mGT. The CO2 is then mixed with air at
the compressor inlet. Injecting CO2 at the same temperature of
the inlet air is fundamental to exclude any influence of inlet air
temperature change from the mGT performance. It is important
to point out that the injection of only CO2 is not enough to cor-
rectly emulate a real EGR. In fact, a real EGR would also entail
a certain mole fraction of nitrogen and oxygen in the gas mix-
ture which is rerouted in the compressor inlet. Therefore, the
final composition of the mixture which goes trough all compo-
nents, when performing only CO2 injection, has a richer content
of oxygen and a lower concentration of nitrogen compared to
the case of a real EGR. A more in depth discussion about this is
presented in the first part of the Results section.

Although the mGT test rig at Vrije Universiteit Brussel
(VUB) can operate in full mHAT mode by using the already in-
stalled spray saturation tower [22], humidification of mGT has
been performed by means of saturated steam injection. In a hu-
midified mGT with steam injection, the goal is to produce steam
using the heat from the exhaust gas in a Heat Recovery Steam
generator (HRSG). For the lab setup, however, no HRSG was
installed (in fact the thermal power of the mGT has been used
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FIGURE 1: The Turbec T100 has been modified with CO2 and steam injection.

to heat up CO2 after the expansion). Instead, an electric steam
generator was used to produce the necessary steam in order to
have a higher flexibility in the injected steam mass flow during
the test [14]. For these experiments, the mGT ran at constant
power output, which corresponds to the standard operation mode.
In this operating mode, the Turbec T100 mGT runs providing a
constant power output by adjusting the rotational speed of the
shaft.

Numerical model of the Turbec T100 with CO2 and
steam injection

Next to the experimental study of the impact of EGR and
cycle humidification on the mGT performance, the second objec-
tive of this paper is to validate the existing Aspen Plus® predict-
ing those effects. Since the experimental setup is slightly differ-
ent compared to the full plant simulated in previous work [19],
these models had to be adjusted. The numerical model of the
mGT with CO2 and steam injection has been developed in As-
pen Plus v8.8 on the basis of a previous validated model of the
Turbec T100 mGT test rig installed at the Vrije Universiteit Brus-
sel (VUB) [13] and will be briefly explained in following para-
graph.

The compressor has been modeled using the actual compres-
sor maps in terms of quasi-dimensionless and corrected param-
eters, namely the pressure ratio, isentropic efficiency, corrected
rotational speed and corrected mass flow rate (similar compres-
sor maps can be found in [23]). Since the concentration of CO2 in

the compressor inlet air remained limited (its maximum value is
2.4%vol), the compressor map adopted in this model is the same
of that used in the traditional dry mGT. The turbine has been as-
sumed to be choked, taking into account the varying composition
of the working fluid for the calculation of the choking constant.
The isentropic efficiency of the turbine has been corrected ac-
cording to the formula suggested by Parente et al. [24]:

η

η∗ =
k−1
k∗−1

√
k+1
k∗+1

· 1−1/β γ∗

1−1/β γ
where γ =

k−1
k

(1)

The physical quantities marked with * are considered in normal
dry conditions of the mGT (considering air as working fluid). A
constant value of the dry turbine efficiency η∗ of 85% has been
considered, since the simulations on the traditional dry mGT
showed little variation of this value. Moreover, a mechanical effi-
ciency of 99% has been considered for both the compressor and
the turbine. The recuperator and the economizer are simulated
as counter-flow heat exchanger, defining the surface areas (120
m2 and 4.7 m2 respectively) and the heat exchange coefficients
(40 W/m2 K and 250 W/m2 K respectively). In our future work,
we will implement an automatic routine which takes into account
the changing condition of the working fluid. The recuperative ef-
fectiveness is around 89% for both dry and wet operation of the
mGT. The heat exchanger coefficients have been derived from
design point calculations and kept constant for the off-design cal-
culation since the working fluid composition and physical prop-
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erties do not shown a remarkable variation ( numerical calcula-
tions showed a relative difference of the heat transfer coefficients
of around 0.3%). The combustion chamber has a heat and a pres-
sure loss of 25 kW and 5% respectively. Moreover, a pressure
loss of 5% in the hot side of the recuperator has been considered.
For the dry mGT calculations, the Peng-Robinson equation-of-
state has been used. In the numerical model, the injected CO2
has been varied from 0 (traditional mGT operating condition) to
100 kg/h (corresponding to an EGR of 60% in which the concen-
tration of oxygen drops to 16%vol). As for the steam injection,
its mass flow rate has been kept constant to a value of 72 kg/h:
this value was chosen using a pinch analysis in function of the
maximal heat which could be recovered from the hot flue gases
in a HRSG [14].

RESULTS
In this section, numerical results obtained by using Aspen

Plus® are first discussed: a comparison between full EGR and
CO2 injection to emulate EGR is presented. Subsequently, ex-
perimental results are shown, discussing technical problems we
encountered during our campaigns and future improvements to
be applied to our test rig.

Numerical results
A numerical analysis of the application of the EGR has al-

ready been performed in a previous work [8]. Using the same
numerical model, it is possible to assess the mass flow rates of
gases (N2, CO2, O2 and H2O) which are recirculated in the com-
pressor inlet depending on the level of recirculation. This relative
amount of recirculated exhaust gas can be expressed as:

EGRratio =
V̇EGRstream

V̇exhaust
(2)

With an electrical power output of 80kW, the various mass flow
rates of recirculated gases for increasing EGR ratios are repre-
sented in Figure 2. The maximum EGRratio that has been con-
sidered is 0.6, which, in a dry mGT with EGR, would entail a
concentration of O2 in the combustor inlet of 16% (wet basis).
For this maximum value of EGRratio, the recirculated mass flow
rate of exhaust gas is about 1440 kg/h. This mass flow rate is
composed of N2 (412 kg/h), CO2 (86 kg/h), H2O (10 kg/h) and
air (928 kg/h). In this condition, the compressor inlet mixture
is composed of 17%wt N2, of 3.5%wt CO2 and the remaining
79.5%wt of fresh air. The recirculated water can be neglected
since its value would entail a relative humidity of the mixture of
30%, while typical relative humidities in Belgium are about 60 to
80%. Based on these results, emulating a full EGR by means of
gas injections in the compressor inlet would not be feasible since
the mass flow rate of nitrogen, which has to be injected, would

N2

H2O

CO2

EGR ratio

Recirculated mass flow rate [kg/h]

0.60

410

86

FIGURE 2: Towards high EGR ratios, emulating a real EGR
channel with gas injection requires a high mass flow rate of ni-
trogen. The recirculated air is not represented.

be too high. Therefore, in a first step towards full experimental
validation of the impact of EGR and cycle humidification on the
mGT performance, first only CO2 would be injected. In a later
step, the full EGR channel would be installed and experimentally
tested.

To compare results of mGT with injection and that of mGT
or mHAT with EGR, physical quantities in the graphs have been
expressed as function of recirculated/injected mass flow rate of
CO2 at the compressor inlet. Injecting only CO2 entails a higher
wet basis concentration of O2 in the combustor inlet (Figure 3a)
than that of mGT with EGR. The difference between these con-
centrations becomes more important by increasing the amount of
injected CO2, since, in the EGR case, the recirculated mass flow
rate of N2 would also increase (see Figure 2). When we perform
steam injection, the O2 concentration is reduced due to the higher
humidity of the mixture. Applying EGR to a mHAT has an even
more severe impact on the concentration of O2, since the intro-
duction of water would decrease even more the O2 percentage.
Around a value of 42 kg/s of CO2 at the compressor inlet, corre-
sponding to an EGRratio of around 0.42, the level of O2 drops to
the limit of 16%mol (wet basis).

It is also interesting to notice that, even though nitrogen in-
jection has not been performed, the various concentrations of
CO2 in the gas mixture both before and after combustion are al-
most identical for each plant layout. This means that, although
the effect of EGR on the combustion can not be studied with
simple injection of CO2 ( with CO2 injection, O2 concentration
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FIGURE 3: Steam injection does not affect the trend of the mo-
lar fraction of oxygen in the combustor inlet, but the O2 is only
shifted downwards by few percentage points. The concentration
of CO2 through the cycle obtained with injection (with or with-
out steam) is almost the same of that of mGT and mHAT with
EGR.

of the inlet mixture is higher than that of a real EGR), mechani-
cal components of the mGT, such as compressor and recuperator,
are exposed to the same molar fraction of CO2 which we would
obtain by applying a real EGR (Figure 3b).

Figure 4 shows the influence of CO2 injection on the electri-
cal efficiency of the mGT. Varying CO2 injection up to 86 kg/h
has a very small effect on the cycle performance where its value
is constant around 26.9% (for a power output of 80 kW), assum-
ing that the CO2 is injected at the same temperature of the inlet
air, excluding the impact of changing inlet air composition. With

Electrical efficiency [%}

0 86
20

30

mCO [kg\h]
2

26.9

28.4
CO2 + Steam injection

CO2 injection

FIGURE 4: With an electrical power output of 80kW, changing
mixture composition by increasing the mass flow rate of CO2
in the compressor inlet does not affect the thermodynamic per-
formance of the dry cycle (solid line). Injecting steam (72 kg/h)
increases the electrical efficiency by around 1.5 absolute percent-
age points (dotted line).

steam injection, the numerical simulation shows always a con-
stant value of the electrical efficiency fixed at 28.4%.

Experimental results
With the current setup, CO2 injection is limited to a mass

flow rate of 6.5 kg/h. Once the injection starts, thermal energy
(corresponding to the latent heat of vaporisation at the tempera-
ture of the bi-phase fluid) is necessary to make the liquid phase
evaporate inside the CO2 bottles. The higher the mass flow rate
is, the higher the thermal power needed to provide to the sat-
urated vapor. In order to guarantee a constant mass flow rate
of CO2 and to assure repeatability of our experimental tests, we
opted for moderate injected mass flow rate of CO2 (6.5 kg/h).
The Turbec T100 test rig responded as expected: the dilution of
the air did not affect either the performance or the operating con-
dition of the mGT and its components. Future studies will verify
the turbo-machinery behavior for higher amount of CO2 injected.

Measurements during an injection of 6.5 kg/h have been per-
formed at two power outputs (70 and 80kW) and the key param-
eters have been monitored in order to identify the effect of the
injection on the mGT operation (for an electrical power output
of 80kW, an example is shown in Figure 5). All test were per-
formed using a similar experimental procedure. At minute 145,
we started the injection of CO2 (vertical red dashed line in Figure
5) by opening the main valve of the tank bundle and we set the
pressure regulator with a discharge pressure of 4 bar. The injec-
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FIGURE 5: Time series of the key parameters of the mGT during a typical test with CO2 injection. After about 40 min the mGT has
reached steady state condition and after 145 min CO2 injection has started for 15 minutes, ending at minute 160. The injection of 6.5
kg/h of CO2 has no measurable effect on the mGT operation.

tion has been stopped after about 15 minutes (second vertical red
dashed line in Figure 5) due to the low pressure inside the bottles
(15 bar). Analysis of the main parameters of the mGT, namely
electrical power output, fuel consumption, compressor rotational
speed, pressure ratio and TOT, showed the limited impact of CO2
injection in the mGT. As expected, the limited amount of CO2

injected has a very little impact on the compressor operation.
Both rotational speed and compression ratio remained unaffected
when CO2 injection was started. Similarly, the mGT control sys-
tem did not have to adjust the fuel mass flow rate to obtain a con-
stant TOT, while the electrical power output was remained con-
stant. This experimental procedure was repeated several times
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TABLE 1: Comparison between physical parameter of the mGT with and without CO2 injection captured during several preliminary
experiments with CO2 injection in the compressor inlet. The effect of the slight dilution (6 kg/h of CO2) of the inlet air on the various
physical quantities is negligible.

Test #1 Test #2 Test #3

Instrumental error Unit No inj. CO2 injection No inj. CO2 injection No inj. CO2 injection

CO2 injected - [kg/h] - 6.5 - 6.5 - 6.5

General

Preq - [kWel] 80 80 80 80 70 70

Pgen 1% [kWel] 80.0 80.0 79.8 79.8 70.0 70.0

n 0.01% [rpm] 65308 64920 66505 66007 63516 63232

V̇f uel 1% [Nm3/h] 31.2 31.3 32.2 32.3 27.9 28.0

ηel ±0.9% [%] 27.2 27.2 26.4 26.4 26.7 26.6

Compressor

β 0.05% [-] 2.96 2.97 3.0 3.01 2.69 2.69

Tin ±2°C [°C] 21.0 20.8 20.1 19.8 15.2 15.1

Tout 1% [°C] 192.0 190.5 201.2 198.2 183.2 182.8

Turbine

TIT 0.4% [°C] 918.9 916.3 926.9 923.55 906.7 904.9

TOT 0.4% [°C] 645.0 645.0 645.0 645.0 645.0 645.0

Exhaust gas

Texhaust 1% [°C] 82.6 83.0 83.1 83.4 78.9 78.8

%vol CO2,exhaust 5% [%vol] 1.46 1.69 1.49 1.69 1.46 1.65

at two different load outputs (part load, 70 and 80 kW power
output).

The comparison between experimental results of the mGT
with and without CO2 injection clearly shows the negligible ef-
fect of the dilution (Table 1). While a mass flow rate of about 6.5
kg/h of CO2 has been injected, almost all physical parameters
of the turbine cycle showed a very little fluctuation from their
previous value without injection. The only sensible variation is
the increase of concentration of CO2 in the exhaust gas which
went from 1.46%vol to 1.69%vol (at 80kW) and from 1.46%vol
to 1.65%vol (at 70kW). Due to the limited amount of injected
CO2, steam injection has not been performed since the behav-

ior of mGT with steam injection is well known from previous
works [14]. Nevertheless, it will play a crucial role when the
amount of injected CO2 will get closer to the maximum value of
86 kg/h.

The traditional start-up procedure has been adopted to start
the mGT, in which the mGT speeds up until the requested elec-
tric power output is reached. The mGT had been running for
approximately 1 hour before the CO2 injection was started. The
injection has been performed directly at the compressor inlet of
the mGT by means of a pipe connected to the CO2 tanks. The
mass flow was regulated with a double-stage pressure regulator,
which can provide a discharge pressure between 0 and 15 bar.
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PERSPECTIVES
In our future work, a heating system for the CO2 bottles will

be installed, allowing to increase the CO2 injection rate and en-
abling emulation of full EGR, which corresponds to an EGRratio
of 0.6. Moreover, CO2 injection will be performed also with
first steam injection and subsequently using the full mHAT test
setup, meaning humidifying the working fluid using the spray
saturation tower. Nevertheless, CO2 injection is not enough to
reproduce a real EGR application, even though it offers a first
assessment of the performance of our mGT. Therefore, CO2 in-
jection will be coupled with N2 injection to obtain the right mix-
ture composition we would get with recirculation. In this way, all
components of the Turbec T100 will undergo to analogous condi-
tions of a real EGR. Under this conditions, we will pay particular
attention on the combustion dynamics of the mGT, investigating
the effect of a high dilution and high humidity of the air on flame
stability, emissions and blow-out limits. The implementation of
an EGR channel will be the final step of our modifications, where
the dynamic behavior of the Turbec T100 with EGR will be ana-
lyzed in detail.
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