ATECTAIIIMHA BUITYCKHA POBOTA HA
31OBYTTSA OCBITHBOI'O CTYIIEHS
MATICTPA

Ha Temy: «OcoOIMBOCTI 3aCTOCYBAHHS
OBITPOPO3NOIIIbHUKIB IPHU CTBOPECHHI JMHAMIYHOIO
MIKPOKJIIMATY Y CHOPYIaX)»

Buxonana: }F0.B. ApMomn
Kepisuuk: B.I1. KopOyT
Kadeapa tennorasonocrayaHis 1 BEHTHIIALIT
2023 p.



MeTta 1 3aaa4l 10CaIIKEeHHSA

AKTyaJbHiCTh TeMH. PoOora mnpucBsideHa HOCIIHKEHHIO CHOCOOY 3HMKEHHS
C€HEeProCHOKMBAHHS CUCTEM (DOPMYBAHHSA MIKPOKJIMATy 3a PaxyHOK YJI0CKOHAJICHHS
CHCTEMH ITOBITPOPO3IOALICHHS.

MeTor0 aaHOI Po0OTHM € BIOCKOHAJICHHS BHYTPIIIHBOTO MIKPOKIIMATy Ta
3HWJKCHHS €HEPrOCIOXKHWBAHHS IIPU PEKOHCTPYKII CHUCTEMH KOHJIMI[10HYBaHHS
MOBITPSI IIPHU 3aCTOCYBAHHI JUHAMIYHOTO MIKPOKJIIMATY.

JlocmauTu 3MIHM TEMIOEPATYPHUX YMOB B MNPHUMIIICHH] TNPHU PIZHUX PEKAMAX
pPOOOTH CUCTEMHU KOHJUI[IOHYBAHHS ITOBITPSI.

O0’ekT gocaiaxeHb — OCOOJIMBOCTI BIUIMBY IIApaMETPIB NP IEPEMIHHOMY
pexxkuMl (POPMYBAHHIO BHYTPIIITHBOTO MIKPOKJIIMATy y BUCTABKOBIHM 3aJIl.

IIpeamer gocCaigKeHb — CTBOPEHHS BIANOBIAHUX YMOB JJI 3a0€3ICUCHHS
HAJIC)KHOI'O MOBITPSIHOTO Ta TEIIOBOTO CEPEIOBUINA B 3aj11 BUCTABOK IT1]l YaC 3MIHHOTO

PEKUMY POOOTH.



|Coenucobamo

V., M/C

0 04 08 1.2 16

PexomennoBan1 koMO1HAINT IIIBUIKOCTI

MOTOKY VX, il TEMIIEpaTypH tX 1 pI3HUII B

TeMneparypi tx, € HCOOXiTHUMU ISl

Hi)_'[TpI/IMKI/I OIITUMAJIBHUX

METEOPOJIOTTYHUX YMOB.

HIBUKICTH MOBITPS , IKI PEKOMEHJOBaH1 B

poOouiii 30H1

B3 &3 anHaHReN’

[Modnuck u dama

ABTOp Temmneparypa, ¢ °C [IIBUAKICTH PYXY MOBITPS, v, M/C
Raedles 18 -26 0,05-0.5
Kolmar 20-26 0,1-04
Boromo0oB 18 -22 0,15-10,25
Hardy 20 0,12-0.,6
Frank 19 -26 0,1 -0,44
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Jliarpama komdpopty PaHrepa
a) JuIs JIeTKo oasarHenux mojaeit - R = 0,5 clo;
0) M1 HOpMaJIbHO OAsATHEeHUX Jrojen - R = 1,0 clo

MATTCTEPCBKA POBOTA

He®: N RedA.

Oco061MBOCTI 3aCTOCYBAaHHS MOBITPOPO3NOUIBHUKIB IPU
CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y COpyJax

3Mm. |K-ctw| JIuct [Nenox] IMignuc | Hata
3aB. ka | Mpexyn KM Cranis | Apkyw | Apkymis
Kepisuuk |[Kop6yr B.I1 Bentunsiis 1 KOHAUITIOHYBaHHS
KoHcynbT I[H 1 18
Po3poOuna| spmom F0.B
Tepmoperynsitist opranizmy TB-6n

®opmam A3




CoanacoBaHo

B3aM. uHB. N°

[odnuck u dama

t°C
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VYmMmoBa t, °C ®, %

1- OnruManbHI YMOBH 20-25 30-60
2- Jlommyctumi yMOBH 27 70

MATICTEPCBHKA POBOTA

MuB. N° nodn.

Oco0aMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOALTIEHUKIB MPU
CTBOPEHHI JUHAMIYHOT'O MIKPOKJIIMATY y CIIOpYaax

3M. |K-ctb| JIuct [Nemok| ITianuc | dara
3aB. kad | Hpexyn KM Cranis | Apkym | Apkymiis
Kepisauk |Kopoyt B.I1 BenTmitsaimis 1 KOHIUIIIOHYBaHHS
KOEIC}/J'IBT Y I[H 2 18
Po3poounal spmom 10.B
[TapameTpu MikpoOKITIMaTy TB-6H

$dopmam A3




Co2nacobaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

Cxema opraHizailis MoBITpOOOMIHY Ta KOHCTPYKIIII

IToada moBITps
HAaCTUJIAIOYMMHU CTPYMHUHAMHU

X

do» Vo to T

\
|

_—

SU 1S

IToava moBITps

BEPTUKAIILHUMU CTPYMUHAMU

dO’V()ﬁto[
S
X TN
—
Ve &,

OBITPOPO3INOALILHUKIB

OcHOBHI cIOCOOM OpraHi3aliii MOBITPOOOMIHY B IIPUMIIIICHHSIX

[Togada moBITPS HOXMIMMH CTPYMUHAMU
I1J1 KyTOM 70 poO0Y0i 30HH

Tuny noBITPOPO3NOAUILHUX MPUCTPOIB JJIS 3a0€3MECUECHHS PO3PaXyHKOBOI CXEMHU

vd

CorioB1 NOBITPOPO3MOAIIEHUKH , IO
CTBOPIOIOTH JAJIEKOO1H1 CTPYMUHHU

KOHCTPYKIIi1 MOBITPOPO3NOALTIEHUKIB

T dO’ \/0 ’ t() /]\
s
y 4
. — =
= =
=
[ToBITPOPO3MOAIIBHUKH, SK1
CTBOPIOIOTH 3aKPYUYECH1 CTPYMUHHU
—
- /ﬁ/
2 é\
\
MATTCTEPCBKA POBOTA
Oco061MBOCTI 3aCTOCYBAaHHS MOBITPOPO3NOUIBHUKIB IPU
TV e G O T D CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y COpyJax
3aB. kad | lpexyn KM Cranis | Apkyw | Apkymuis
Kepisuuk |[Kop6yr B.I1 Bentunsiis 1 KOHAUITIOHYBaHHS
KoHcynbT I[H 3 18
Po3poouna| spmow 10.B .. ) )
Cxema oprasi3aiiis moBiTpooOMiHy Ta TB-6H1

®opmam A3
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Co2nacobaHo

B3am. unB. N°

[Modnuck u dama

MHB. N° nodn.

3M1HA TeMIICpaTypHy B IPUMIIICHH] OPpU

B1JCYTHOCT1 BEHTHJISALI]

PiBHAHHA OanaHCy TEILTOBHALIECHD B OyIb-AKHI MOMEHT Yacy T
QBH,ﬂdT T VHI_J dt

e Vip — o0’ eM NpHMIINEHHA, M3.

[IpoinTerpyeMo piBHAHHA BiT 0 J0 T (JOBLIBHOTO MOMEHTY Hacy) :

QHH T t
a ] d, = j dt
Vnp 0 to

BupimHBIIH pIBHAHHA MIOTOYHOI TEMIIEpaTypH t, OTPHMAEMO PIBHAHHA:

n Qma;r, -

t=1
" Vapcpp

Bupas sAB1Ae TeMmmeparypy B OyIp-AKHH MOMEHT dYacy fAK MHIHHY (QVHKIIK Big 1. Temn

BH3HAYAECTHCA BEIHUYHHOK BIIHOMIEHHSI 1HTEHCHBHOCTI TeIUIOBHOLIEHB IO Dﬁ'EI‘-—I}’ Hth-IiIlIE‘-HI—IF[Z

ne t, — Temmeparypa B Oyab-AKIH TOYI OpHMIMEHHA . °C;
Qg — TEILIOBHALIEHHA, BT:

Fmil I : 3.
Vap — 00° €M IPHMIINEHHA, M-

30LIBINICHHA TEMIIEpaTypH

MATTCTEPCBKA POBOTA

Cp, — TEIIOEMHICTh MmOBITPA ., AopiBHIOE 1,005 KJLx/(xr -K):

. w I w ] ﬁ 3 .
p — TYCTHHA IIOBITPA . JOpiBHIOE 1.2 Kr/M~; e

Jara

Oco061MBOCTI 3aCTOCYBAaHHS MOBITPOPO3NOUIBHUKIB IPU
CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y COpyJax

BEHTWIALUT

3aB. ka | Mpexyn KM Cranis | Apkyw | Apkymis
Kepisuuk |[Kop6yr B.I1 Bentunsiis 1 KOHAUITIOHYBaHHS
KoHcynbT I[H 8 18
Po3poOuna| spmom F0.B ®dopmyna 3MiHA TeMIepaTypu B

MPUMIIICHHI PU BiJICYTHOCTI TB-6H

®opmam A3




Co2nacobaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

3M1Ha TEMIICpATypH B IPUMIIICHHI IIPU

B1JCYTHOCTI BEHTHJIALI1]

27
26
25

y /
23

22

0 0,036 0,073 0,IT

0,0 002 003 004 005 006 007 008 009 0,10 0,11 0,12 ©ToA

IMIHa memMnepamypi 8 nPUMILYEHHI NpU 8IOCYIMHOCITII EEHMULAYII npU

MAKCUMATIbHOMY PO3PAXYHKOB0OM)Y 3HAYEHHIO Nenjlo6020 HABAHMANCERHA

VY po3paxyHKOBUX 30HaX, 0€3 BUKOPUCTAHHS CUCTEMH BEHTUWJISILIIT IPU
MaKCUMaJIbHOMY PO3pPaXyHKOBOMY 3HAYEHHIO TEIJIOBOTO HABAHTAXKEHHS, KOJu Q=
1270 kBT B Temuuii mepio poKy, TeMIeparypa npuMitieHHs 30iabimthest Ha 1 °C 3a

0,036 rox , TOOTO 3a 2XB. 21 Cek.

t°C

27 )

26

25

24

23

22

0 0,048 0,096 0,144

0,015 0,030 0,045 0,060 0,075 0,090 0,105 0,120 0,135 0,150 T, rol

IMIHG meMnepamypu 6 nPUMIUERHI IPU IOCYIMHOCII BEHMULAYIL P HASABHOCI

50% eiosioysauis

VY po3paxyHKOBHUX 30HaX, 0€3 BUKOPUCTAHHS CUCTEMH BEHTWIAIT B TEIUIMM MEPioa
POKY Y BUIAJIKy, KOJIA [IPU 3MEHILIEHH] TEIJIOBOI'O HaBaHTa)XEHHS BIJl JIIOJIEH B J1Ba
pasu BiJ MaKCUMAaJIbHOTO po3paxyHkoBoro Q= 976 kBT. TemnepaTypa npuMilIeHHs

3oinpmnTeca Ha 1 °C 3a 0,048 rox , To6TO 32 2,58 XB.

MATTCTEPCBKA POBOTA

3Mm. |K-ctb| JIuct INemok| ITinnuc | Hara

Oco061MBOCTI 3aCTOCYBAaHHS MOBITPOPO3NOUIBHUKIB IPU
CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y COpyJax

3aB. kad | lpexyn KM Cranis | Apkym | ApkymiB
Kepisuuk |[Kop6yr B.I1 Bentunsiis 1 KOHAUITIOHYBaHHS I[H 9 18
KoHcynbT
Po3poouna| spmow 10.B ) ) )
3MiHa TeMIePaTypH B MPHMILICHH] TB-6n
MIPU BIJICYTHOCTI BEHTHJIALLL1

®opmam A3




Coa2nacoBaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

3M1HA TEMIIEpATypHy B OPUMIIICHHI IPU MAKCUMAJILHOMY
PO3PaXyHKOBOMY 3HAYCHHI1 TEIUIOBOI'O HABAHTAKCHHS

t°C
27
26
25
24
23
0 0,0T672 0,03344 0,0506 T
0,01 0,02 0,03 0,04 0,05 0,06 ’
roj
[lepioo sminu memnepamypu npiu 3a0anux MEXCax
Y PO3PaxXyHKOBHUX 30Hax pu MAaKCUMaHbHOMY

PO3paxXyHKOBOMY TeIUIOBOMY HaBaHTaxkeHl Q=1270 kBt, 3
BUKOPUCTAHHSM CHCTEMHM BEHTHWJIAIII B TEIUIMH TEpioj] POKY,
TEMIEpaTypa IPUMIIIEHHS 3MIHUThCA (3MeHIINTHC) Ha 1 °C 3a

0,01672 rox , TooTo 3a 1 xB. 03 cexk.

23

7=0,06

- IPH BiJICYTHOCTI BEHTUJISIIIT

cucrema 1

- IPH BiICYTHOCTI BEHTUJISILIT

7=0,06 7=0,06

T, TO]I

cucrema 1

- 3 BAKOPUCTAHHSIM CUCTEMM BEHTHIIALII

- 3 BAKOPUCTAHHSIM CUCTEMM BEHTHIIALII

cucrema 2 cucrema 2
Oco0MMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOIUTBHUKIB PU
oo oo oo s CTBOPEHHI TUHAMIYHOTO MIKPOKJIIMATy Yy CIIOpyAax
3aB. kag | lpenys KM Crapgis | Apkym | Apkyuwis
KepiBauk |Kop6yr B.IT BeHntuismist 1 KOHIUITIOHYBaHHS I[H
KoncynbT 18
o3poouna| sfpmou F0.B
3MiHa TemMrepaTypH B MIPUMIIIEHH] TB-6n

®opmam A3




Coa2nacoBaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

t°C

27

26

25

24

23

3M1HA TEMIICpATypHy B OPUMIILICHHI IPHA 3MCHIICHHI

TCINIOBOI'O HABAHTAKCHHAA

0,0T825

0,01 0,02

0,03630
0,03

0,04

0,05476
’ T
0,05 T, ron

0,06

[llepioo 3minu memnepamypu Npu 3MEHUWIEHHI MeNni08020

HA6AHMAadMNCEHHA

DPO3PAXYHKOBO2O

gio mooeu na 50%

610 MAKCUMAIbHO2O

VY po3paxyHKOBHUX 30HaAX MPU TEIUIOBOMY HaJaXokeHHI Q=976

kBT,

3 BUKOPUCTAHHSM CHUCTEMH BEHTWIAIII B TEIUIMN Mepion

POKY, TEMIIepaTypa IPUMIILIECHHS 3MiHUTHCS (3MEHILIUTHCS) Ha

1°C 3a 0,01825 rox , To6to 3a 1 xB. 19 cek.

0,055 0,14
A
7\
/
/
/ \
/ \
¢ \
/
Y \
\
23 | |
| |
0
T, TON
A 1=0,089 A 1=0,089
——— - IIPH BiICYTHOCTI BEHTHJIALIIT —— - 3 BUKOPUCTAHHSAM CHUCTEMHU BEHTUJIALI|
cucrema 1 cucrema |
— — - I[IPU BIACYTHOCTI BEHTHIISILI — — - 3 BUKOPUCTaHHSIM CHCTEMU BEHTUIIALI|
cucrema 2 cucrema 2
Oco0MMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOIUTBHUKIB PU
T T s LT T CTBOPEHHI TUHAMIYHOTO MIKPOKJIIMATY Yy CIIOPYAax
3aB. kag | lpenys KM Cragis | Apkym | Apkywis
KepiBauk |Kop6yr B.IT BeHntuismist 1 KOHIUITIOHYBaHHS
KoncynbT I[H 11 18
03po0mIaf slpvou 10.B 3MiHa TeMIepaTypH B MPUMIIIEHH]
IpY 3MEHIICHHI TeTUIOBOTO TB-6H
HAaBaHTAXKCHHSI

®opmam A3




Co2nacoBaHo

3MIHM TeMIEpaTypHy IPUMIIICHHS IIPH
3aJIAHOMY ITOBITPOOOMIHI

PiBHAHHA OalaHCy TEIUIOBHILICHB B IMPHMINMIEHHI B AH(epeHIanbHIA (opmi:

QBH,II,dT + Lijptdt — Litdt — Vnp dt =0

Po3aUIHBIIH 3MIHHI 1 IPEACTAaBHBINH JH(epeHIian dt y BHIIAML:

QEH
dt = —d(—t) = —d( T Sty — t)
:

[IpoiHTerpyeMO PIBHAHHA:

LE = —In EH.EL + Lin — L
Vip @
P E:”I + lin — Ly

OcTaHHIH BHpa3 MOKHa IePETBOPHTH B 3al&KHOCTI BIJ IPH3HAUESHHA PO3PaXyHKY.
Po3paxyHKY Mepiloay 3MIHH TeMIIepaTypH B 3aJaHHX Mekax:

Q
Vnp Lin — Lp +%
T = I In 0
e
IIpH po3paxyHKy 3MiHH TEMIIEPATYPH : .
316QBH,II, 3J6QBH,II, _I?L
t=———+t¢t;,, - |\—+¢t;,, — ¢
Licp " bin Licp Thn o Je

=

_ - . . o
2 Ie t, — TeMmmeparypa B Oyab-AKifl TouIll mpHMiImeHHd , °C;
S
o t;, — TeMIlepaTypa NPHIUIHBHOIO TMOBITPA , °C;
o .
5 Qgux — TEIUIOBHILTEHHA, BT; MATI'ICTEPCBKA POBOTA
jus )
0 . . . .
2 Vp — 06 €M IPHMilICHES, 3 OcoGIHBOCTi 3aCTOCYBAHHSA NOBITPOPO3IOALILHHKIB HPH
g TV T T L R D) CTBOPEHHI JIUHAMIYHOTO MIiKPOKJIIMATY Y CIIOpYyIax

Cp, — TemIoeMHICTh MOBITP:A , AopiBHIOE 1,005 xJIx/ (kT K); 3aB. kag | llpeayn KM . _ Cranis_| Apkymr | Apkymis
KepiBauk |Kop6yr B.IT BenTriiAmnis 1 KOHAUIIIOHYBaHHS I

s . . 12 3. KoHcynbT I[ 12 18
2 p — TYCTHHA IIOBITPA ., TOPIBHIOE 1.2 KPK M-, 03poouia| spmom F0.B ®dopmynH 3MIHM TeMIEepaTypH B
= _ 2 IPUMIILEHH] ITPY 3aJaHOMY TB-6H
g L; — TPOOYKTHBHICTH CHCTEMH , M°/TOf. MOBITPOOOMiHi
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Coa2nacoBaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

3MIHM 4acy IIPY 3MIHHIM KUIBKOCT1 TEIUIOBUIJICHD Ta 3M1HI1

t°C
19,5

19,379

19,0

18,930

18,552 /

18,069 P——

18031g————
18,008

17,5

TEMIIEPATYPHOTO PEKUMY

18,552
18,5 /

17,0
0,016 0,033 0,05 0,10

0,15 0,20 0,25 T, rol

a) - B IPUMIIIEHHI 3aJjaHa TeMIlepaTypa MPUILIUBHOTO MOBITPs tin Ta

BiJIOMUH TIOBITpOoOOMiH L=const 0e3 TeIIoBUAIJIEHb B MPUMIIICHHI.

[ToTiM ntie mxepeno TemtoBualieHs Q=Qpos ;

0)

TEIIOBUAJICHHS 3MEHITYI0ThCA , a Q=0,5 Qpos» L=const;

25,0

24,923
249 \

24,854

24,793
24,738
24,690

24,646

24,6

24,573

24,515
245
24,469

24,433
24,404

0,05 0,10 0,15

0,20

0,25 030 040 050 0,60 0,70 0,80

T, TOx

- TIpM HASIBHOCTI IOYATKOBOI TeMIepaTypu

to=twz,

aJic

MATTICTEPCBKA POBOTA

Oco0MMBOCTI 3aCTOCYBaHHS MOBITPOPO3MOIUTBHUKIB PU
CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y CIIOpyJax

TEMIIEPATYPHOTO PEKUMY

3M. |K-ctb| JIuct INemok| ITinmuc | Jdara
3aB. kag | lpenys KM Cragis | Apkym | Apkywis
KepiBauk [Kop6yr B.I1 Bentunsiis 1 KOHAUITIOHYBaHHS I[H 13 18
KoHcynbT
03podmIa| sipwom 10.B 3MiHM Yacy Npu 3MiHHIN KIJIbKOCTI
TEIUIOBUIJIEHD TA 3MiH1 TB-6H
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Coa2nacoBaHo

B3aM. uHB. N°

Modnuck u dama

MHB. N° nodn.

3MIHM 4acy IIPU KLJIbKOCTI TCIJIOBUILICHD Ta 3MI1HI

TEMIIEPATYPHOI'O PEKUMY

16,009 =
15,148

14,308 P—y
13,496
18,008 ﬁ
10,0
5,0
0 T
0,05 0,10 0,15 0,20 0,25 T, ToA

B) -

MOYaTKOBO1 TEMIEPATypH 1 3aaH1i KUIBKOCTI TETJIOBU/IICHb;

Ipyu  3aJaHOMy TOBITPOOOMIHI,

miHig 1 - to >t,; y Temmii nepioJl poKy, KOJIu TeMIieparypa
MOBITPS MEPEBUIIYE MAKCUMAJIHHO JIOMTYCTUME 3HAYCHHSI.
JiHisg 2 - to <t - IpU 4eproBOMy ONaJeHH1, KOJIU TeMIeparypa

t=10°C

JTOBIILHOMY 3HA4Y€HHI

t°C
28,5

282394

28,0

27,516

27,5

27,0
26,739}

26,5

26,0

s
25,901 4

23,6

23,4

23,36

0,05

0,10 0,15 0,20

mpH 3aJaHIH to , Qpos , L= 0,5 Lyyys;

T Ton

I) - IPU NOBITPOOOMIHI B MPUMIIIIEHH1 MEHIIIE pO3PaXyHKOBOTO

MATTICTEPCBKA POBOTA

Oco0MMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOIUTBHUKIB PU
CTBOPEHHI TUHAMIYHOTO MIKPOKJIIMATy Yy CIIOpyAax

3M. |K-ctb| JIuct [Nenok| Ilinmuc | Hara
3aB. kag | lpenys KM Cragis | Apkym | Apkywis
KepiBauk |Kop6yr B.IT BeHntuismist 1 KOHIUITIOHYBaHHS I[H 14 18
KoncynbT
o3poounal| sipmom F0.B 3MIHM Yacy NpH KIIbKOCTI
TEIUIOBUIIJIEHD Ta 3MiHI TB-6H

TEMIIEPATYPHOTO PEXKUMY
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IIJTAHM HA BIJIM. 11.300 B OCAX 5-8/b-B;K-U

1400x1700x1800
K. 1400x1700x1800 (L) 1836x918

By3on xonom0- - -
HZCTaanH,I K1 183.6X918 - K1 noBiTPO3abip K2 By3o1 xonon0-
oBiTPo3abip Byson Teruro- Bysou Temio- rocratanma K2
150x250 nocrayanns K1 nocrayanns K2
- T + /

CoanacoBaHo

B3aM. unb. N°

[Modnuck u dama

MHB. N° nodn.

1 \ T I | O O H| O ]
=~ 1 - 1 1 8 1
= 2 M.C. 10 Vo) 2 M.C. 10
/ \ N \ f 360x180 N 7 BE“TKA"A \ \N /u K/ 360x180
L 100D T8x]836. ﬂ 58‘303\;\) \—\ - 800x800 Vfr 58i3 / :'\\ 150x250
| s00x800 ; h ——————————— ————— —— ; )
9.800 N KIIY-1M-H-1200x600 KI1Y-1M-H-800x800-1 1000x918 KITY-1M-H-1200x800-1
/ v 1836 © & =
7O | I e o) O O o) o | +t—
7 I — |
43 /A 500 , % Al A
6150kA000} L 2100 } 6150 1600 )/ 6150 6150 6000 6000 6000 0+ ((( 100041400

KITY-1M-H-800x800-1

1200x600

MATTCTEPCBKA POBOTA

Oco06auBOCTI 3aCTOCYBAaHHS MOBITPOPO3MOAUTEHUKIB TIPH
CTBOPEHHI TUHAMIYHOTO MIKPOKIIIMATY y CIIOpyJax

3Mm. |K-ctw| JTuct INenox| ITignuc | Hata

3aB. kag | Ipeays KM Cragis | Apkyw | Apkymis
Kepisuuk |[Kopoyr B.IT Bentussiist 1 KOHIUITIOHYBaHHS
KoHcynbT I[H 15 18

P03p061/IJ'Ia SApmom 10.B

[1nan BEHTTHIIALIIHOT KaMepu TB-6H
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Co2nacoBaHo

B3am uHB N°

[Modnuck u dama

MuB. N° nodn

Po3paxyHOK COIET OPpH HE130TEPMIYHUX CTPYMHUHAX

CniBBIJHOIMEHHA MUK IPaBITAIIHHHMHE H 1HepIIHHHMH CHIAMH B IIONEPEUHOMY IIepepi3l CTPYMHHH OOLLUILHO OIIHIOBAaTH MOTOYHHM KpPHTEPIEM
Apximena Ar,.

gxAt
, = ———

2
UX TWZ
3MIHH IIBHAKOCTI 1 HAIIHIIKOBOI TeMIIEPaTypH MIIKOPAIOTECA 3aKOHOMIPHOCTAM CIaOKOHEI30TepMIYHHX Tedii, To BHpa3 aId Ar..
BICECHMETPHUHHX TeUld Moke OYTH IpeacTaBIeHHH y BHITLAIL:
n x
Ar, = —Ar, 2
X Ing a (dﬂ)

Ie - KpHTepid ApxiMeZa y MOYaTKOBOMY IEPETHHI BICECHMETPHUHOI CTPYMHHH.

CriBBITHONIEHHA TpaBITALIHHHX 11HEPIIHHHX CHT Y BICECHMETPHYHIH HEI30TEPMIUHIH CTPYMHHI 3pOCTa€ B1J IIEPETHHY [0 IEPETHHY
IpOoMOpIIiHO KBagpaTy BiICTaHI

Ar, _ (x %
Ar, d,

JlanexoO1HHICTE CTPYMHHH:
[IIeuakicTte V., Ha BiacTaHl X, M/C
Uy \." F o
Ky

Ug X

Temneparypa t, Ha BiacTaHl X , oC

oe Ky — xoedillleHT Hel30TepMIYHOCTI

MATTICTEPCBKA POBOTA

m — koe(iIieHT 3aracaHHsA IMBHIKOCTI

3Mm. |K-ctw| JIuct [Nenox] IMignuc | Hata

Oco061MBOCTI 3aCTOCYBAaHHS MOBITPOPO3NOUIBHUKIB IPU
CTBOPEHHI JUHAMIYHOTO MIKPOKJIIMATy y COpyJax

n — xoedillieHT 3aracaHHA TeMIIepaTypH 3aB. kag | Mperyu K M . . Cranin | Apiyur | Apiyuis
KepiBauk |Kop6yr B.IT BenTuiiAnis 1 KOHAUIIOHYBaHHS I[H 16 18
] KoHcynbT
\/FT, — IIT0IIa KHBOTO IIEPEPL3Y . M2 03poouna| sipmow 10.B DopMyJn IS TPAKTUIHUX
PO3paxyHKIB HEI30TEPMIUHUX TB-6n
CTPYMUH
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Co2nacoBaHo

B3am. uHB. N°

[Todnuck u dama

MHB. N° nodn.

[Togada moBITPs 3a JOIOMOI'OIO IIOBITPOPO3IIOALILHUKIB,
SIK1 CTBOPIOIOTh 3aKPY4YEH1 CTPYMUHHU

Po3paxyHKkoBa cxema IMPUILNIMBHOI CTPYMUHU

TEILJINU IIEeP10]]

h, M —
Vo=9,2 m/c
1 te17C
2 7 t=0,5t .
3 — / .
JAMHAMIYHA MPaHUIIS
CTPYMUHH
4 TEIUIOBA TPAHMIIS
CTPYMUHH
5 —
sAlL /S N\
BICh CTPYMUHH
B V,=0,79 m/c / s
7 t=24.72°C
8

. "
,

['opu3oHTANIBHA TTO01aYA BeprukanbsHa nnogava

XOJOJHHUHU IEep10]]

h, M —
1
2 —
JTUHAMI4Ha TPAHUIIS
3 ctpymunu (V=0,5V))
Vo
4 — toc
TEIIOBA TPaHUIIS
_ ctpymunH (t=0,5t,.)
5 — /
6 —— _— -
/ BICh CTPYMHUHU
V,=0,75 m/c =
7 — =

| | | | | | | |
1 2 3 4 5 6 7 8 x,M

MATICTEPCHKA POBOTA

3M. |K-ctb]JInct [Nemok| Iligmuc | data

Oco0aMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOIIITEHUKIB TIPU
CTBOPEHHI JUHAMIYHOTO MIKPOKIIIMATYy Y CITOpyAax

3aB. kad Cramia | Apkym | Apkymis
KepiBauk |Kop6yt B.IT BeHTmitsAIis 1 KOHAUIIOHYBaHHS
KoHcynbT ’HH 17 18
03p06I/IB Apmom F0.B .
[Tomaya moBiTpA 332 JOIOMOT OO TB—6H

3aKpy4YEHHUX MOBITPOPO3NOIIITLHUKIB
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Coz2nacobaHo

B3aM. unb. N°

Modnuck u dama

MHB. N° nodn.

ITogada moBITpsI 3a JOIIOMOI'OK JAJICKOOIMHMUX COIIE]I

Po3paxyHKoOBa cxemMa HPUIIJIMBHOI CTPYMHHHU
Tennmi iepion

Wz

30BHIIITHIN BUTJIA

CxemMma coIrnia

398
T

24

230

467

208 46,

\
h, m

1

24 Vo=13,5 m/c

3 t=17°C

4 _| .=0,54 m/c

5| JUHAMIYHA TPaHUIT t=24,89°C

CTPYMUHH

6 - U N

7 >\ L

8

TEIJIOBA TPAHMIIS /
CTPYMHUHU
T T T T T T T T T T T T T T T T T T T T T T 1
1 23 45 6 78 9 101112131415161718192021222324 x,™m
U [ ]
XOJIOJHUM TIEPI0]
P —_— —_—
—_—

h, M / V

1

2 ] .

Vi—13.5 MN BICh CTPYMUHH

3 - {=16,5°C - <

4 _| .

5 _ JAMHAMIYHA TPAHULIS ™~ .

6 | CTpyMUHH L D

7 _|

8

TCIIJIOBA I'PpaHUIIA

MATICTEPCBHKA POBOTA

Oco0aMBOCTI 3aCTOCYBaHHS MOBITPOPO3NOALTIEHUKIB MPU

CTPyMHUHH CTBOPEHHI JUHAMIYHOI0 MIKPOKJIIMATY y CIIOPYAax
3M. |K-ctb| JInct [Nemok] Ilimnuc | Hara p A p yy pyn
T T T T T T T T T T T T T T T T T T T T T T 1 3as. Kadh o . Cranis | Apkym | Apkymis
1 23456 7 89 101112131415161718192021222324 x, ™ KepisrrK |KopGyr B.I1 BeHTUILILIS | KOHAUIIOHYBAHHA JIT | 18 18
KoHcynbT
03po0uB | Spmou F0.B .
ITogaya NOBITPS 3a JOHOMOTOI0 TB-6u

IAJIEKOOIHNX COME
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3arajibHl BUCHOBKH

1. B yMoBax moCTIMHOTO 3pOCTaHHs BapTOCTI €HEPrOHOCIIB Ta MPUUHSATTS CTpaTErii €HepreTUYHOI O€3MEKU BCE OLIbIII
aKTyaJIJbHUMH CTalOTh MUTAHHS palllOHAJbHOI Mojadi Ta €()EKTUBHOIO BUKOPUCTAHHS MPUILIMBHOTO 1 BUTSHKHOTO
MOBITPST Y BEHTUJILOBAHOMY TMPUMIIICHHI 3 METOI 3HUKCHHS EHEpProCIOKMBAHHSA CHUCTEeMaMM (popmayBaHHs

MIKpOKJIIMAaTy;

2. 3a pe3yabTaramMu JIOCIIDKEHHS 3MIHM TEeMIEpaTypHOTO PEXHUMY B MPUMIIICHHI MPU BUMKHEHIM CHCTEMI
KOHMIIIOHYBaHHS MOBITPsI OyJ0 BCTAHOBJICHO, IO Y PO3PaxyHKOBMX 30HAX B TEIUIMH MEpPioJi pOKY, TeMrepaTypa
niguiryerbess Ha 1 °C 3a 7 = 0,036 rox , To6To 3a T = 2xB. 21 cek. lle mo3Boise 3acTOCOBYBaTH IEpiOUYHE
BUMKHEHHSI OKPEMHX JUISHOK CHUCTEMU KOHAMI[IOHYBAaHHS, SIKI OOCIYTOBYIOTh 30HM 3 MEHIIOK 1HTEHCHBHICTIO

TCIIJIOBOT'O HABAHTAKCHHS,

3. Pe3ynbratul JOCIIKEHHS TEMJIOBOr0 PEXKUMY MPUMIIIEHHS MMOKAa3ajy, 110 IPU 3MIHHOMY TEIJIOBOMY HaBaHTAXXEHI
MO’KHA JIOCSATTH 3MEHIIEeHHS (pakTuuHOi BUTpaTu moBiTps A0 50% Big MaKCHMaIbHOI PO3PaxXyHKOBOI 3a PaxyHOK

Mepepo3I10/ITy HOTOKIB MOBITPS MiK 30HAMM,

4. Ilpm BU3HAUCHHS MApaMETPIB IMOBITPSHOTO MOTOKY B CTPYMHHI MPHUIUIMBHOIO MOBITPSI BIJI PI3HUX THIIIB
MOBITPOPO3MOAUTHUKIB MIPU 3MIHHMX YMOBaxX pPOOOTH CUCTEMH KOHIWIIIOHYBAaHHS IIBUAKICTH MOBITPS Ta Iepena
TeMIIepaTyp Ha BXO/Il B poOOUy 30HY HE NEPEBUIIYE HOPMOBAHOTO 3HAYEHHS. J[aneKoO1MHICTh NPUILUIMBHOT CTPYMUHHU

JIO3BOJISIE 11 TIEPEKPUBATH MTPOEKTHY BIICTAHb B YCIX PEKUMaX pOOOTH CUCTEMU KOHJIUIIIOHYBaHHSI.



JIAKy10 32 yBary!
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