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Abstract— Yellow-orange luminescent ZnSe:Mn quantum dots were synthesized via aqueous and organic colloidal synthesis techniques. In addition, colloidal nanocrystals with core-shell structure were obtained. These nanoparticles were characterized by absorption and photoluminescence (PL) spectroscopies. The obtained quantum dots can be characterized by the following parameters: absorption edge is in the range of 350-410 nm; PL peaks corresponding to dopant emission have maxima at approximately 590 nm; obtained nanocrystals exhibit full width at half maximum (FWHM) of PL peak in the range of 57 - 70 nm.
Keywords— quantum dots; photoluminescence; zinc selenide; doping
I. introduction
Monolithic millimeter-wave integrated circuits are widely used for various application including automotive radars, broadband fixed wireless link and others, wherein microwave circuitry is currently fabricated using planar transmission lines, such as microstrip or strip line. As far as other components of microwave module are connected with waveguides a microstrip line to waveguide transition is one of key element of microwave module.

There are various models [1]-[6] of microstrip line to waveguide transition. One of them with back short waveguide [5] is applied to microwave amplifier module design for automotive radars operating on the bottom of the W-band frequencies.

The results of back short waveguide to microstrip line transition simulation aimed on operation frequency are described in this paper. Transition’s bandwidth is extended up to a middle point of the W-band. Simulation’s goal is obtaining required frequency band with minimal insertion loss as well as the estimation of parameters tolerance to variations of critical elements dimensions.
II.  Mathematical Description
When the voltage 
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and current of a synchronous motor are limited, depending on the power limit of the battery, the range of possible speeds can be widened by rotating the current vector and the stator voltage in the same direction as the rotation of the d-q coordinate system on the negative axis d, which is achieved by assigning their negative values
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 along this axis (Fig.1).
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Fig. 1. Vector diagram of synchronous motor in field weakening mode
We examine the law of conservation of constant power at a constant current (CP-CC) where the current remains at vector peak in order to support constant power
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The components of the stator vector current are a distinctive feature of the PM-PT law 
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and 
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do not depend on the parameters of the motor.

The voltage in the rotating coordinate system, and the power of the machine, are defined by the following set of equations:
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Where 
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 - stator voltage in the rotating coordinate system, 
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 - stator currents in the rotating coordinate system 
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 - rotation speed (rad/s) 
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 - torque coefficient, T - electromagnetic torque, p - number of pairs of poles, 
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 - inductance of the stator coil.

The torque of the non-salient rotor in a PMSM is determined by the current 
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 according to the expression:
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From (2) and the last equation (1) it follows that in order to increase the speed over the base while preserving constant power, it is necessary to reduce torque by the same factor as the speed is increased. So, the current is set as follows 
[image: image17.wmf]q

i

 [3]:
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Where 
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 is the basic rotation speed, equal to the nominal frequency while idling 
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 is the base current (current at the rated speed).

The condition of constant stator current can be written as the following expression:
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Defining from (4) the value of 
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taking into account (3), we obtain the regulation current 
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 for weakening the field according to CP-CC:
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III.   Using Fuzzy Logic In Room Climate Management System

Controller work based on fuzzy logic involves the use of a membership functions for external meter data that have an effect on the system operation.

There are two categories of parameters:

A. The external parameters include:

· The intensity (velocity) of the wind;

· The external temperature;

· The intensity of solar radiation;

· Outdoor air humidity.

B. The internal parameters include:

· The internal temperature;

· Indoor air humidity.

The wind intensity affects the internal temperature dependence on external humidity and temperature through blowing. It can be defined by four terms:

· Missing / low intensity - Lw (Low wind);

· The weak intensity - Ww (Weak wind);

· The average intensity - Aw (Average wind);

· Strong intensity - Hw (Heavy wind).

Term’s core, term carrier and membership functions branches for the intensity of the wind are listed in Table 1.

TABLE I.  The intensity (velocity) of the wind
	Term
	Membership functions parameters

	
	Term’s core
	Fuzzy set carrier 
	Left branch of membership functions
	Right branch of membership functions

	Lw
	≤2,5
	(-∞; 7,5)
	-
	(2,5;7,5)

	Ww
	(7,5;17,5)
	(2,5; 22,5)
	(2,5; 7,5)
	(17,5; 22,5)

	Aw
	(22,5;32,5)
	(17,5; 37,5)
	(17,5; 22,5)
	(32,5; 37,5)

	Hw
	≥37,5
	(32,5;+∞)
	(32,5; 37,5)
	-


Membership functions terms of the linguistic variable "The intensity (velocity) of the wind" shown in Fig. 2.
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Fig. 2. Membership functions terms of the linguistic variable "The intensity (velocity) of the wind"

There are recommendations for the regime of air quality and benchmark data for membership functions (Indoor air humidity) according to international European standards ISO 7730 (Table 2). 

TABLE II.  Indoor air humidity

	Term
	Membership functions parameters

	
	Term’s core
	Fuzzy set carrier 
	Left branch of membership functions
	Right branch of membership functions

	LUIH
	≤19
	(-∞; 21)
	-
	(19; 21)

	LCIH
	(21; 29)
	(19; 31)
	(19; 21)
	(29; 31)

	CIH
	(31; 39)
	(29; 41)
	(29; 31)
	(39; 41)

	ALCIH
	(41; 49)
	(39; 51)
	(39; 41)
	(49; 51)

	ACIH
	(51; 59)
	(49; 61)
	(49; 51)
	(59; 61)

	AHCIH
	(61; 69)
	(59; 71)
	(59; 61)
	(69; 71)

	HCIH
	(71; 79)
	(69; 81)
	(69; 71)
	(79; 81)

	HUIH
	≥81
	(79;+∞)
	(79; 81)
	-


IV. Conclusions
The developed system provides continuous room climate control. The using of fuzzy logic allows to maintain comfortable indoor conditions. The energy consumption optimization is provided by the new calculation module.
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