CWIABYC HABUYAJIBHOI JUCHUAILIITHUA

IIpockTyBanHs eHeproedeKTUBHUX CHCTEM
KOHIANIIIOBAHHSA NMOBITPA

CtyniHp BUIIOT OCBiTH:  Marictp
CneunianbHicTb: 142 Eneprernuyne MammHOOyAyBaHHS
OcBiTHbO-IpOdreciiina mporpama: X0JI0IMITbHI MAITUHH,
YCTaHOBKH 1 KOHIUITIFOBAHHS
HOBITPS
Buxaanau:  Ilimanceka Honna OnexcanapiBHa, JoueHT Kadeapu
XONOAMIEHUX YCTAHOBOK 1 KOHUIIIFOBAHHS TIOBITPS,
KaHMIaT TEXHIYHUX HAYK

Kadenpa: X0JIOIMITBHUX YCTAaHOBOK 1 KOH/IUITIFOBAHHS MTOBITPSI
T. 720-91-62
npo daitn Buknagaya Konrakr: e-mail:

pishchanskay@gmail.com, 048-7209162

1. 3araabna ingopmanis
Tun qpucuumIiHm - BUOGIpKOBa MoBa BUKJIAJAHHA - YKpAIHChKa
HaBuanbHa TUCHHIUIIHA BUKJIAIAE€THCS HA NEPHIOMY KYpPCi y Ipyromy cemecrtpi
KiabkicTs kpeauriB — 3,0, roqun - 90

AyIUTOPHI 3aHATTS, TOAUH: BCHOTO JeKIi MPAKTHYH1
JAeHHA 30 14 16
3a04Ha 14 8 6
CamocriiiHa po6oTa, roauH Jenna - 60 \ 3aoyHa - 76

Po3Kjiaa 3aHsIThL

2. AHOTalis HABYAJIBHOI IUCHHUILTIHA

B cydacHux cBiTOBHX YMOBaXx Il 3a0€3MeUeHHsT HEOOXITHUX TTapaMeTpiB MIKPOKIIMATy BUHUKAE
morpeba B YCTaHOBKAaX, IO MOXYTb BHUKOPHUCTOBYBATHCS B SKOCTI BHCOKOE(HEKTHBHOTO
eHeprosz0epiraro4oro  oOJagHaHHSA JUIS  TEIJIO-XOJOJOIOCTa4YaHHs  PI3HOMAHITHUX 00 €KTIB
KOMYHAJIbHOTO TOCHOJApCTBa 1 MPOMUCIOBOCTI. TakoX Il YCTAaHOBKM MOBHHHI MaTH MOXJIMBICTH
BHUKOPHCTOBYBATUCA, SK TEXHIUHI 3acO0M I YTWIIi3allii BTOPMHHHX €HEpropecypciB. bBimbmiicTs
Cy4aCHHUX CHCTEM KOHIMIIIOBaHHS € €HeproeeKTUBHUMH. MDK COOOI0 BOHHM PI3HATHCS HAOOpOM
(GyHKIIH, TOYHICTIO MIATPUMKH TEMIIEpaTypH, IOTYKHICTIO, BHUIOM XoJjogoareHTy. Ilpum BubOOpi
CUCTeMH MOTPIOHO BPAaxOBYBATH, SIKE 3aBAAaHHSA BOHA OyJie BUPINIYBATH 1 B AKMX YMOBax IpallOBaTH.
EneproeexTUBHICTh CHCTEM OMNAJCHHS, BEHTWIALIl Ta KOHIUIIIOBaHHS CIiJ 3a0e3medyBaTH 3a
paxyHOK BUOOpY eHeproe()eKTHBHMX CXEMHUX pillleHb, ONTHUMI3allii yHpaBIiHHS CUCTEMaMH:
3aCTOCYBaHHS B )KUTIOBUX OYIWHKAX IBOTPYOHHX MOKBAPTUPHUX CUCTEM OTIAJIEHHS 3 1HIUBIyaIbHUM
ypaxyBaHHSM TEIUIOTH; YCTAHOBKA TEPMOCTATIB 1 paJiaTOPHUX BUMIPHHKIB TETNIOTH Ha OTATIOBATIbLHUX
Mpuiafax JJis BEpTUKAJIbHUX CUCTEM OMAaJeHHs; 3aCTOCYBaHHS MPUILTUBHO-BUTSDKHUX BEHTUIISLIITHIX
CUCTEM 3 MEXaHIYHUM CIOHYKaHHSM, 3 YTUIII3alli€0 TEIUIOTH MOBITPSI, 110 BUAAISETHCS; 3aCTOCYBAaHHS
IpU IEHTPaJi30BaHOMY KOHJMIIIOHYBAaHHI MOBITps B 0araTOKBapTUPHHUX HKHUTJIOBUX OyIUMHKaX
XJIAJJOHOBUX MYJIBTU30HAIBHUX CUCTEM.

BrpoBamkeHnHs eHeproeeKTHBHUX TEXHOJIOTIH BHMarae I0JaTKOBUX KamiTalbHUX BHUTpAT.
Pazom 3 TMM TexHIYHi pilIEHHS, IO HiIBUIIYIOTH €(PEKTUBHICTb POOOTH CHCTEM KOHIMIIIIOBaHHS
noBitpst (CKII) 00’€kTiB Pi3HOrO TEXHOJOIIYHOTO MPU3HAYEHHS, OKYMAIOTHCS MPOTATOM 3-5 POKIB.
BrpoBamkeHHsST HOBUX TEXHOJIOTI CHOTOJHI TapaHTye €KOHOMII0 Ha eKCIUTyaTalliiHUX BUTpaTax
3aBTpa.

Mixcoucyunninaphi 36 ’a3xu

[Tonepenni — maremaruka, MOCHIJOBHI - TEIUIOMAacOOOMIH, TEXHIYHA TEPMOJMHAMIKa,
riIpora3oJuHaMika, TEXHIYHa MeXaHiKa KOHCTPYKIIMHUX  MaTepialliB, aBTOMAaTHU30BaHE
MPOEKTYBaHHS €HEPTeTUYHUX MaITUH
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3. Mera HaBYAJBLHOI JUCHUILIIHA
Mertor0 BHUKIaJaHHA HaBYaIbHO! JucUUIUTIHU "IIpO€KTyBaHHS €HEProepeKTHUBHUX CHUCTEM
KOH/JMLIIOBAaHHs TOBITPs" € MpuaOaHHS CTyJCHTaMU 3HaHb 110 BHBYEHHIO NPHHLMUIIB Ta METOJIB
MPOEKTYBAHHS €HEProe()eKTUBHUX CHCTEM KOHAMIIIOBAHHS IMOBITPS BUPOOHUYOTO Ta KOM(MOPTHOTO
(moOyTOBOTO) MpPU3HAYEHHSA, a TaKOXK 3 YCTPOEM Ta IHXKCHEPHHMH METOJaMH eKCIUTyaTarii
TEXHOJIOTIYHOTO Ta IHIIOTO CHEHiAIbHOTO OONagHaHHSA, $KE BINOBiZa€ CyYaCHUM BHMOTaM
eHeproeeKTUBHOCTI, EKOHOMIYHOCTI Ta €KOJIOTIYHOCTI.

B pesymbrati BuBUeHHS Kypcy «llpoektyBaHHS eHeproe(eKTHBHHUX CHCTEM KOHIHMIIIFOBAaHHS
MOBITPS» CTYACHTH MOBUHHI

3HATH:
CyYacHi THITM €HeProePEeKTUBHUX CUCTEM KOH/HIIIFOBAHHS TOBITPS;
KpUTEPii OI[IHKU eHeProePEKTUBHOCTI CUCTEM KOHIUITIFOBAHHS TTOBITPS;
METOJIM PO3paxyHKy eHeproedexTuBHuX cuctem KII;
METO/JM  pallloHAIbHOI  eKCIUlyaTalii Ta TEXHIYHOro OOCIyroBYBaHHS pI3HMX  THIIIB
eneproedextuBaux cuctem KII,;
ocobnnBocTi eneproedexktuBHux cucreM KII mpoMuciaoBoro ta KoM(popTHOro NpU3HAUYEHHS;
¢ YMOBM BHKOPHCTaHHS €JIEMEHTIB CHCTEM AaBTOMATHYHOTO VIIPABIIHHS JUIi 3a0e3MedYeHHs
eneproedexruBnocti CKII.

BMITH:

® CKJIaJaTH TEXHIYHI 3aBJJAHHS HA MPOCKTYBAHHS; IPOEKTYBATH, KOHCTPYIOBATH Ta AOCITIIKYBATH
PI3H1 THIIM CY4aCHUX €Heproe(eKTUBHUX CUCTEM KOHUIIIIOBAaHHS MOBITPS;

e po3pobisaTu komiuiekcHi eneproedexTuBHi CKII; opranizoByBaT# MOHTaX, epeBIpKY, €PEKTUBHY
eKCIUTyaTaIlilo Ta PEMOHT BCIX CKJIaJIOBHX €JIEMEHTIB;

® YIOCKOHAJIIOBATH €KCIUTyaTalliliH1 JaHH1 1 TEXHIYHE 00CITyroByBaHHs OOJIaIHaHHS,

e MPOBOAWTH HAYKOBI TOCITIPKCHHS Ta €KCIIEPUMEHTH, CITPSIMOBAH1 Ha pO3pOOKY HOBHUX
BHCOKOC(EKTUBHUX CKJIAJIOBUX CUCTEM KOHIHUIIIOBAHHS MOBITPSI SIK Y BUPOOHHIITBI, TaK 1 CUCTEM
MoOyTOBOTO MIPU3HAYEHHS; 0OPOOIISITH 1 aHAII3yBaTH OTPUMaHI PE3yJIbTaTH.

4. TIporpaMHi KOMIETEHTHOCTI Ta pe3yJbTATH HABYAHHS 32 IMCLHHIIIHOKO
Po6oya nporpama [TECKII
3a OCBITHBO-TIPO(ECIHHOIO TPOTPaMoI0 «XOJONMIbHI MAaIIMHH, YCTAHOBKH 1 KOHAWIIFOBAHHS
noBitpsi»: 3K-1, 3K-2, 3K-3, 3K-4, 3K-8, 3K-11, 3K-12, 3K-14, ®K-1, ®K-3, PK-5, ®K-9, OK -12, [TPH-
1, TTIPH-3, MIPH-5, ITPH-6, TTPH-8, ITPH-12, TIPH-13, IMPH-15, IMPH-16, ITPH-17,ITPH-18, TTPH-20,
IMPH-21.

Kypc «IIpoekTyBaHHS eHeproe(eKTHBHUX CHCTEM KOHIUILIIIOBAHHS MTOBITPS» BUBYAETHCS 3@ JOTIOMOTOI0
HacTymHUX (GOpM 1 METOIIB HAaBUYaHHS: JIEKIIHHI 3aHATTA, MPAKTHYHI 3aHATTSA, CaMOCTiiiHa poboTa,
KOHCYJIbTAIIii.

JlekuiiiHi 3aHAITTA OXOIUTIOIOTH OCHOBHMW MaTepian HaBYaJbHOI JUCIHHILTIHK Ta IependadaroTh
BUKJIQJICHHS HOBOTO TEOPETHYHOI'0 MaTepially BHKJIAJadyeM, O3HAHOMJIEHHS 3 METOAMKAaMH Ta METOJaMHU
MIPOEKTYBAHHS.

IIpakTyHe 3aHATTA — pOpMa HABYAIBHOTO 3aHATTA, HA SKOMY CTYJCHTH BIPOBAKYIOTH JICKIIHHHUNA
Marepial /Uil HPOEKTYBAaHHS Ta PO3paxyHKy eHeproe()eKTHBHIX CHCTEM KOH/IUIIIFOBAaHHS ITOBITPSI, OTAHOBYIOTh
NPAaKTHYHI HABUYKM BU3HAYCHHS THIy CHUCTEM KOHJMIIIOBAHHS IIOBITPS NPOMHUCIOBOIO Ta KOM(OPTHOTrO
npu3HaveHHs. Bukiagad opraHizoBye AWCKYCil 3 TMPOOJIEMHUX MHUTAaHb TEOpii Ta MPaKTHUKU B 3a0e3nedeHHi
eHeproe)eKTUBHOCTI CUCTEM KOH/IWIIIFOBAHHSI Y BiJIMTOBITHOCTI JJO €KOHOMIYHOCTI Ta €KOJIOTI9HOCTI.

Camocriiina podoTa cTyneHTa 3 MIArOTOBKH O CKJIaJaHHS MOIYJIBHOIO KOHTPOJIO 3a0e3MeuyeThes
UMM PSAAOM HaBYAIBHO-METOJAWYHMX MaTepiasiB, $Ki 3aCTOCOBYIOThCS TP BUBYEHHI JUCIHTUIIHH:
MiJPyYHUKH, HABYAIbHI Ta METOJMYHI MOCIOHMKHM, KOHCIIEKT JIEKI[il, peKOMEHJ0BaHa HayKoBa, mpodeciiiHa,
MoHorpagivHa 1 nepionguuna jirepatypa. CamocriiiHa poboTa MOXe BUKOHYBATHCS B 0i0JioTeli, HaByaJIbHUX
KabiHeTax, KOMI'IOTEPHUX KJlacax, a TAKOX B JOMAIIHIX YMOBaX.

5. 3micT HaBYAJIbLHOI AUCHUILIIHA
Po6oua mporpama [TECKII
5.1 3BMICT TEMHA
Tema 1.
Crutit cucTeMn KOHAMLIIOBAHHS MOBITPSL.
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Tema 2.

Uunep-haHkoiiioBa cucteMa KOHAULIIOBAHHS MOBITPst. OCOOIMBOCTI MOHTaXKY. XO0JIOIOHOCI.
Tema 3.

[penusiiiHi CUCTEeMH KOHIUIIIFOBAHHS ITOBITPSI.

Tema 4.

VRF i VRV cucremu KOHIUIIFOBaHHS TOBITPSI.

Tema S.

Cucremu 3BonoXeHHs noBitpsi. [lomitponHi npouecu B d-h miarpami.

Tema 6.

Cucremu oCyIIeHHS MOBITPs. MexaHiuHi, COpOIiiiHI Ta KOHICHCAIliIHI.

Tema 7.

LenTpanpHi cUCTEMU KOHAUIIIFOBAHHS MOBITPs. [IpSIMOTOYHI CUCTEMH 1 3 PELUPKYJIAIIIETO.

5.2 TEMHU NPAKTUYHUX 3AHATH

Ne 3apgrTs Tema

1 PospaxyHok cmiiT cuctemu. Bu3HAaueHHS HaBaHTAXKEHHS HA CHCTEMY KOHIUIIFOBAHHS

BIJIIIOB1JTHO JIO TUIOIII PUMIIIECHHS.

2 Pospaxynok umnep-ankoiiioBoi cucremu. [ingpaBmiyHMHA po3paxyHOK. BusHauyeHHs

KUTBKOCTi (paHKOMITIB.

Po3paxyHOK npenu3iiHoi cHCTeMH KOHTUIIFOBAHHS TIOBITPS JIJIsl IPUMIILIAHHS CEPBEPHOI.

Po3paxyHOK MyJIbTH30HAIBHOI CHCTEMH KOHIUIIFOBAHHS TOBITPSI.

Po3paxyHOK cHCTEMH 3BOJIOYKEHHS NOBITpsl. BU3HAUEHHS KUIBKOCTI HEOOX1THOT BOJIOTH.

Po3paxyHOK cHCTeMHU OCYIIeHHs TOBITPsl — MEXaHIYHOI, KOH/ICHCAIIITHOT Ta cOpOIiHHOI.

~N|o|o|b~lWw

CUCTCMU.

Po3paxyHOK 1eHTpanbHOI CHCTEMH KOHJIUIIIFOBAHHS MOBITPS. AepOoJHMHAMIYHUEN PO3pPaxyHOK

5.3 TEMA CAMOCTIMHHUX POBIT:

1. CucrtemMu KOHIUITIIOBAaHHS YHCTHX MPUMIIICHB

2. CucreMH MArOTOBKHM MIKPOKIIIMATY JUISI MEAMYHUX MPUMIIICHD
3. Cucremu amiadaTHOro 3BOJIOKCHHS MTOBITPS

4. TlapoBi 3BOJIOXKYBadi OBITPS

5. AncopOIriiiHi CHCTEMHU OCYIICHHS ITOBITPS

6. AOCOpOIIiiiHI CHCTEMH OCYIIICHHS MTOBITPS

7. KananapHi cCTEMH KOHIUITIFOBAaHHS MTOBITPS.

6. Cucrema ouiHlOBaHH# Ta iHdopMmauiiiHi pecypen

Po6oua mporpama [TECKII

Buay KOHTPOJIIO: TOTOYHU# Ta MiJICYMKOBHI (3aJ1iK)
HapaxyBanus 6aJiB:

OninHi ®opMa HaBYaHHS
_ Gam JICHHA 3a04Ha
But poboru, mo minnsrae Kinbk. Cymapni Kimek. |~ 6
KOHTPOIIIO . pooir, Gann pooir, yMapHi baj
min-| max OJIMHMUII OJIMHUII
. min | max . min max
1 2 3 4 5 6 7 8 9
Icemectp (HOMEp cemecTpy) 2cemecTp (HOMep CeMecTpy)
PoOora Ha nekiisax 0,5 1 20 10 20 20 10 20
BukonanHs 1abopaTopHUX 3 B B i i 3 3 3
pobit
PoGora Ha npakTuuHuX / cemi- 05 1 24 12 o4 o4 12 o4
HAPCHKUX 3aHATTAX
OnpatroBaHHs TeM, He 1 2 2 5 4 5 5 4
BHHECEHUX Ha JeKLii
[ligroroBka mo nabopaTopHux / 05 1 8 4 8 8 4 8
NPAaKTHYHUX 3aHSTh
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Buxonanns KOHTPOJIbHUX
3aBJaHb

Tomro

[TpomixkHa cyma — — 28 56 — 28 56
MonynbHUN KOHTPOJIb _ 2 32 44 5 32 44
(KOJIOKBiyM)

Orinka 3a 3MiCTOBUN MOJTYJIb - 2 60 100 2 60 100
Pasom 3 nucuumungu 60...100 60...100

I kana ouinoBanua: HanionaabHa ta ECTS

Cyma 6aiB 3aBci Orminka 3a HalliOHAJIBHOIO IIKAJIO0
BUJIY HABYAIHHOT Orinka .
TUIBHOCTI ECTS ISl €K3aMEHY, KypCOBOTO JUTSL 3ITIKY
npoekTy (po0oTH),
HPaKTHKH
88-100 A BiIMIHHO
82-87 B no0pe
24-81 C 3apaxoBaHO
67-73 D 3aJI0BUIBHO
60-66 E
HE3aI0BUTBHO 3 HE 3apaxoBaHoO 3
40-59 FX MOJKJIUBICTIO TIOBTOPHOTO MOJKJTHBICTIOITOBTOPHOTO
CKJIaIaHHSI CKJIaIaHHS
HE3a/I0BUTBHO HE 3apaxoBaHoO 3
0-39 3 000B’S3KOBUM MTOBTOPHUM | 00OB’SI3KOBUMIIOBTOPHUM
F BUBYCHHSM JIMCITUTUTIHH BUBYCHHSM JAHUCITUTUTIHH

PEKOMEHJOBAHA JIITEPATYPA

PoOoua mporpama [TECKII

1.

2.

3.

EBpoxmmmart, 2000. — 416 c.

AmnanneB B.A., banyeBa JI.H. Cuctemsl BEHTHIISAIINY 1 KOHAUIIHOHUPOBaHu. Teoprs u mpakTuka. M.:

Borocnosckuit B.H., [1o3 M.f. Temnodusnka anmapaToB YTHIIM3AaIlMA TEIJIa CHUCTEM OTOILICHUS,

BEHTWJIAINY U KOHIUIIMOHUpOBaHus Bo3ayxa. M: Crpoitmzaar, 1983. — 320 c.

Cynoctpoenne, 1994. — 504c.
Kokopun

0.4. OrteuecTtBeHHOE

o0opymoBaHUE IS

CO31aHUA

3axapoB FO.B. CynoBbie yCTaHOBKM KOHAWIIMOHUPOBAHUS BO3/AyXa U X0noauibHbIe MamuH. — CI16.:

CUCTEM  BCHTHJIALIMKM H

KOHIUIIMOHUPOBAHUA BO3ayxa. M.: M3marenbcTBO MOCKOBCKOTO TOCYIapPCTBEHHOTO CTPOUTEIBHOTO

yHuepcutera. 2002. — 97 c.

Bo3ayxa. — Omecca, OI'LIHTOU, 2002. — 225 c.

Ne2 ¢.32-35; Ne3 ¢.17-18.

IHQOPMAHIFIHI PECYPCHA
1. https://alterair.ua/uk/articles/tsentralnaya-sistema-konditsionirovaniya/

Jluma A.W. KonguiimonupoBanue Bozmyxa. OcHOBBI Teopuu. COBpeMEHHBIE TEXHOIOTHH 00pabOTKH

Bbpyx C.B. VRF nnm untep? CpaBHUTENBHBIN aHATH3 HA OCHOBE Teopuu ontumm3armu/ ABOK,2005,

2. https://holodservice.net/uk/blog/podrobno-o-split-sistemah/

3. https://alterair.ua/uk/articles/pretsizionnye-konditsionery/
4. https://comfortsellers.com.ua/multi-system-air-conditioning-systems-vrv-i-vrf/

5.https://a-air.com.ua/ua-articles/sistema-chiller-fankojl-princip-raboty-preimushhestva-i-

nedostatki/
6. http://www.klimatvdomi.com/condition/cond uvlazh ua.html
7. http://www.dantherm.com.ua/ua/allinfol.html
8. http://moodle.onaft.edu.ua/course/view.php?id=2728
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7. IlosiTHKka HABYAJILHOI AMCIUAILIIHA
[Monituka Beix HaBuanpHuX auciuiuiid B OHTY e yHiikoBaHOIO Ta BU3HAUEHA 3 YpaxXyBaHHIM
3aKkoHOJaBCTBa Ykpainu, Bumor [SO 9001:2015, «llonoxxeHHs Tpo akajeMidHy JI00pOYecHICTh B
OHTVY» ta «[1o10€eHHS [P0 OpraHi3alliio OCBITHLOIO IPOIECY».

Buxknanau HIAIMMCAHO  Honna I[TIITAHCBKA

migmnuc

3aBimyBad kadeapu _IIJINMCAHO_ Muxaiino XMEJIbHIOK

mimnuc
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