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B mnpomeci BuBYeHHsS [MaHOI JAUCIHUILIIHK CTYJICHTH SHAMOMJISITBCST 3
OCHOBHUMMUA CYYACHUMU CUCTEMAMU BEHTUJISLIIT TA
KOHJAUIIOHYBAHHSA MMOBITPA I OTPUMYIOTbH HABUYKU
IMPOEKTYBAHHS 3 BUKOPUCTAHHAM CYYACHHUX BIM TEXHOJIOI'IN.

Hampuknaa: BMiHHS BUKOPHUCTOBYBATH MporpaMHuii mpoaykT kommanii TROX - Eazy
Produkt Finder 2 mnpm minbopi aktuBHOI XonomaHoi Oamkum (Chilled beams), a6o
BUKOPUCTOBYBAaTH  Cy4YaCHI  TEXHOJIOT1l JJig  pO3pPaxyHKIB  KUIbKOCTI  BHKHUJIIB
3a0pyIHIOIOYMX PEYOBHMH Ta HAYKOBO OOIPYHTOBYBaTH BHOIp CHUCTEM 3HENWICHHS 1
HEOOXIHOTO MHIJIO-Ta303aXUCHOTO YCTATKYBAaHHS.

IlepexymoBamMu 1Ji1 BUBYEHHSI JUCHUILIIHU € HAOYTTS TCOPETUYHHX 3HAHb Ta
MPAKTUYHUX HABUYOK 32 TAKUMU JUCIUTUTIHAMU: - TEXHIYHA MEXaHiKa PiAWHH 1 Ta3y,
TEIUIOMacoOOMiH, TepMOJMHAMIKA, OCHOBHU TIIPaBIIKH 1 aepOJAMHAMIKH, aepoJUHAMIKa
BEHTHUJIAIII1, OMIAJICHHS, BEHTUJIALIS, KOHAUIIIIOBAHHS TTOBITPS.




IIporpamui pe3yibTaTH HABYAHHA

3HATH:

Buau cuctem kouaumitoBaHHs moBiTps (CKII) - akruBHux kinimatuunux Oanok (Chilled beams),
KOMIUIEKCHE DIIICHHS IMiArOTOBKH YHCTOTO MOBITPS U MEAWYHUX YCTaHOB, MYJIbTU30HAIBHI
CHCTEMH, CHUCTEMH BEHTWIALIl 1 KOHIWI[IIOBAaHHS MOBITPS IUIABAIBHUX OaceiHIB Ha TMPHKIALIi
00JaIHaHHS TPOBITHUX KOMIIAHIHM Ta 1HTII;

HayKoBi ocHOBH po3paxyHky CKIT;

cxeMd 1 cxiazn oonagnanua CKII;

MeTo M 1 3acobm excruryaranii CKII;

MpaBHUjIa KOPUCTYBAHHS JIOBIIKOBOIO JITEPATypOI0 Ta HOPMATUBHUMH MaTepialaMu 3 BEHTHIISIIL
Ta KOHAMIIIFOBaHHSI MOBITPS;

HayKOBl OCHOBU TNPOEKTYBAaHHS CHUCTEM, IO 3a0e3MeuyioTh HOPMATHUBHI NapaMeTpHu MOBITPS B
BUPOOHMYMX IPUMILICHHIX PI3HOTO MPU3HAYECHHSL.

OCHOBHI IIPUHIIMIIY, 3aKOHU Ta PIBHSHHS a€pOJMHAMIKU BEHTUJISIIII,

METO/11 1 3acO0M BUMIPIOBaHb TEMIIEPATYPH, BOJIOTOCTI Ta MIBUIKOCTI MOBITPS B IPUMIIICHHSIX;
BU3HAUYaTH HETaTHBHI XapaKTEPUCTUKH BUKHJIB 3a0pYAHIOIOYMX PEYOBHH Ta OOIPYHTYBaHHS
BHOOPY CHCTEM 3HETHJICHHS Ta HEOOXITHOTO THJIO-Ta303aXHCHOTO YCTaTKyBaHHS;

BOJIOITH:

Mertoamu po3paxyHky CKII;

MeToamu 1 3acobamu excruryararii CKII.

METO/IaMH PO3paxyHKYy eKCIUlyaTalii CHUCTeM HpUILNTMBHO-BUTKHOI BeHTwisAuii (CIIBB) Ta
MicleBOi BUTsDKHOT BeHTHALii (MBB);

Metoamu 1 3acobamu (CIIBB) ta (MBB)

BMITH:

migiOpatn  GaraTo3oHajdbHa CHCTEMY KOHJMIIIOBAHHS TIOBITpS 31 3MIHHOKO BHUTPATOIO
XJIaJ0areHTa;

CKJIAaCTH TEXHIYHE 3aBJaHHs Ha PO3POOKY CHUCTEM OMNaJCHHS, BEHTHWIALII Ta KOHIMIIFOBAHHS
TOBITPS;

BUKOHATH PO3PaXyHOK PO3IMOUTY MOBITPSI CHCTEMaMU BEHTWIAL 1 KOHIUIIIFOBAHHS TTOBITPS;
3MIHCHUTH Mia0ip 0OJaHAHHS CUCTEM KOHIUIIIIOBAHHSI TIOBITPS JUIS TUTaBATbHUX OaceiHIB;
CaMOCTIMHO OpraHi30BYBaTH CIUIbHY HAYKOBO-JIOCHIITHY ASUTBHICTH MIAPO3AUTIB MiTIPHEMCTBA
110 BU3HAYCHHIO JIAHOK TEXHOJIOTTYHHUX JIIHIN 3 BUKUAAMH 3a0pyIHIOIOYUX PEUOBUH B MOBITPS;
CaMOCTIHHO TIPOBOJUTH KOHCTPYIOBAHHS Ta acpOJUHAMIYHI PO3PaXyHKH CHUCTEM IPHUILIMBHO-
BUTSDKHOI BEHTWJIALII Ta MICIEBOI BHUTSKHOI BEHTWIALUI, HEOOXIJHOrO IHMJIOOYHUCHOTO 1
BEHTHJISAIIMHOTO YCTaTKYBaHHS,

CaMOCTIMHO TIPOBOJUTH PO3PaXyHKH BiIIBEJCHOTO 30UTKY Ta MHJIOOYHCHOTO OOJIQJHAHHS TPU
BrnpoBakeHHi Ta (CIIBB) ra (MBB).

TEMATUYHUM IIIAH
No KinekicTs rogua
i Hazga tem jexug | TPAKTH | camoct
YH1 1MHa
YacrtuHa |
1.1 | AxtuBHi xinimMatnudi Oanku (Chilled beams) - koHcTpykis, 2 8
00J1aCTh BUKOPHCTAHHS, 0COOJIMBOCTI PO3PAXYHKY

1.2 | TlinrotoBKa MOBITPSI YUCTUX MPUMIIICHb 2 8
1.3 | BenTuusis i KOHAMIIIFOBAaHHS NMOBITPS TUIaBAbHUX OacelHiB. 2 8
1.4 | TennoBi HACOCH MOBITPSI-MIOBITPS. 2 8
1.5 | Onanensst/OX0J10/KEHHS TOBITPS (haHKOUIaMH. 2 8




1.6 | MynbTU30HaJIBHI CHCTEMH KOHJIMWIUIOBAaHHA 31 3MIHHOIO 4 8
BUTPATOIO TEIUIOHOCIS
1.7 | IlinBumieHHs  eHeproe(eKTUBHOCTI ~ CHUCTEM  OIIaJICHHS, 4 8
BEHTUJIAIIIT Ta KOHAMIIFOBAHHS TOBITPSI.
1.8 | I'igpaBmiuHUi pO3paxyHOK TEIIO- XOJIOJOMOCTAYaHHS CHCTEM 4 6
KOH/IMIIIOBAHHS TIOBITPS TMPHKJIAJI BUKOPUCTAHHS IMPOTPaMHU
HERZ CO 3.8
1.9 | OcobmmBocCTi po3paxyHKy HAAXO/DKEHb TeIUia BiJl COHSYHOI 4 6
panianii 3 BUKopucTanHsam nporpamu SunRad 2.0
1.10 | ITin6ip aKTUBHHUX KJIIMAaTHYHHUX OAIOK 3 BUKOPHCTAHHAM 4 6
nporpamHoro npoaykry kommanii TROX - Eazy Produkt Finder
2
1.11 | BukopucTanHsi porpaMHOTo 3a0e3rnedeHHs KommaHii Wesper 6 6
pH Mia00p1 KIIMaTUYHOTO 00JIaJTHAHHS
Bceboro 18 18 80
Yacrtuna 11
2.1 | XapakTepucTuKa BEHTHIAIIHUX BUKHIIB Ta 3aCO0IB 3aXHCTY 2 2 6
BiJl BIUITNBY Ha HABKOJIMIITHE CEPEIOBUIIE
2.2 | OOrpyHTyBaHHS i BHOIp CIIOCOOIB OYHIICHHS TIOBITPS Bi THITY 2 2 6
Ta aep0o30.IiB
2.3 | Knacuoikariiss THIOBJIOBITIOBaYiB i BUOIp PIBHIB  OYHWIIEHHS 2 2 6
3aIMMJICHUX Ta30BUX BHKH/IIB.
2.4 | Po3paxyHOK e()eKTUBHOCTI IMKJIOHIB Ta TKAHWHHUX QUIBTPIB. 2 6
2.5 | Cucrema iMIyiIbCHOTO TIPOJTyBaHHS CTHCIIMIM TIOBITPSIM PYKaBiB 2 6
bitbTpy
2.6 | Cucrema aBTOMaTUHYHOTO KOHTPOJIIO POOOTH (QUTBTPIB 2 6
2.7 | HaykoBi IpuHIMUIK OYUIIICHHS BEHTUISAIINHUX BUKHIIB 2 2 6
2.8 | Cuctemu OUMIIIEHHS MOBITPS Bia M1y OYyIiBEIbHUX MaTepiaiiB 2 2 6
IIPY TIEPEBAHTAXYBAIBHHX MTPOIEcax
2.9 | KoncrpyroBanns 1 po3paxynok CIIBB ta MBB. 2 6
2.10 | Po3paxyHok i minOip obnagnanas CIIBB ra MBB 4 8
Bceboro 16 16 62
Pazom 34 34 142

Kpurepii ouiHioBaHHs Ta 3aCO0M TiIaTHOCTUKHU

MiHimManbHHUI Ta MaKCUMAaJbHUI PIBEHb OI[IHIOBAHHS HIOJ0 "iCMHUTY" 3a HABYAJIHHOKO JUCIUILIIHOIO
BenTnasinisi Ta KoHauuiloBanHs mnoBiTpsi ckiazae 60 1 100 OamiB 1 Moxke OyTM JOCATHEHHI

HAaCTyITHUMU 3acobaMu OI_IiHIOBaHHSIZ

.. Makcumaiib
. MiHimanbHa
. KinbkicTs y . Ha
3aco0u OLIHIOBaHHS . KUIBKICTb .
cemecTpi . KUIBKICTb
OaniB .
OaniB
[TincymKoBHii (CeMeCTpOBHIf) KOHTPOJIb 3HaHb 2 20 40
icuT 1 40 60
Paszom 2 60 100

MiHiMaIbHMIA Ta MaKCHUMaJbHMHM pIBEHb OI[IHIOBAaHHS KYypPCOBOTO IMPOEKTY 3a HaBYaJIbHOIO
IMCUUIUTIHOIO BeHTHAsinis Ta KoHauuioBaHHA noBiTpsa 60 i1 100 GamiB 1 Moxe OyTH JOCATHEHUH

HaCTyITHUMU 3aco0amu OI_IiHIOBaHHHZ




) MinimansHa | MakcuMmanbHa
3aco0u OLIHIOBaHHSA o . o .
KUIBKICTh OalliB | KUIbKICTh OasiB
SIKicTh pOOOTH HAJ] pO3PAXYHKOBOIO YaCTHHOIO 20 30
SIkicTb rpadiuHOil YaCTUHU 10 20
3axucT KypCOBOTO MPOEKTY 30 50
Pa3zom 60 100

Yacruna I. IlepenbaueHo BUKOHAHHS KYPCOBOTO MPOEKTY. Y PO3paxyHKOBO-TIOSICHIOBAJIBHIN 3amHCIi
MPOEKTy HEOOXIHO BCTaHOBUTH napameTpy 30BHIIIHBOTO 1 BHYTPIIIHBOTO TOBITPs, CKIAcTH OanaHc
TeIUla B JITHIH 1 3WMOBHH TEPIONM POKY, BH3HAYUTH MOBITPOOOMIH 1 TOBHY MPOJYKTHBHICTh
KOHJUITIOHEpa, MigI0paTH pO3NOJAUIBHUK IOBITPs, BHOpaTH NPUHIMIOBY CXeMy OOpOOKH MOBITpS H
3MIMCHUTH Mig0lp CeKUid MNpUIUVIMBHO-BUTSDKHOI arperary, mia0ip uuiepa, a TaKoXX BUKOHATH
TiApaBIIYHUNA PO3paXyHOK CHUCTEMHU XoJiogonocradands (ankosiB. ['padiuyna yactuna podotu (popmar
Al) mictuth muaH ogicHOI OyaiBil, akcOHOMeTpuuHy cxemy nosiTponpoBoaiB CKII, crnenudikariiro
oOnanHaHHsA. MeTonu4Hl peKoMeHAalli 100 BHUKOHAHHSA KYpPCOBOTO IPOEKTY TPEJCTaBJIECH] B
METOJNYHUX BKa3iBKax [7].

Yactuna II. PI'P cxianaerbes 3 rpadiunoi yactuau popmary A4 ta po3paxyHKOBO-MIOSICHIOBATIbHOL
3anucui. [Ipy BuUKOHaHHI pOoOOTH PO3PAaXOBYIOTHCS CUCTEMH OYHIIEHHS MOBITPS BiA MUY OyAiBelbHHUX
MaTtepiaixiB MpH NMEePeBaHTAXYBAIBHHUX Tpoliecax. MeToau4H1 peKOMEH Iallii m0/10 BUKOHAHHS KypCOBOi
poOOTH Tpe/icTaBIeH] B METOINYHHUX BKa3iBKax [8].

[TincyMKOBHMI KOHTPOJIb 3HaHb MPOBOIUTHCS UIsl CTYAEHTIB, 110 HE 3MOTJHU 3 OyIb SIKUX MPUYHUH
HaOpath HEOOX1THY KUTBbKICTh OaltiB, a00 Ui CTYACHTIB, 10 Oa)kKaroTh 30UTHIIMTH BXKE HAOpaHy KUTHKICTh
OaiiB. [lincymMKOBU KOHTPOJIb 3HAHB 3IMCHIOETHCS Y BUTIISIII YCHOT O€Cii 3 BUKJIAaueM.

[Tepenik muTaHp 10 ICHUTY 3 HABYAIBHOI JUCIUTUIIHN BeHTHISAINA Ta KOHAUIIOBAHHSA MOBITPS
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. O0cATH eXEKIIHHOTO MOBITPS CUITYYUM MaTepiajioM.

. KommnoHoBKa acmipaliiiitHoi CHCTeMH.

. CXeMH KOMIIOHOBKH JTBOCTYIIHYATOTO OYHIIICHHS Ta3iB.

. O6rpyHTOBaHHS 1 BUOIp CIOCOOIB OYMIIICHHS TIOBITPS BiJl MITY Ta aepO30JIiB.
. AepoIMHAMIYHHI PO3paxyHOK acIipaIliiHOl CHCTEMH.

. CxeMa Ta npuHIUI poOOTH IMKIIOHA.

. Kimacudikariisi muioBioBIrOBaviB.

. I'padoananitnyauii MeTO ] po3paxyHKy acmipalliiHOi CUCTEMHU.

. CxeMa BCTaHOBJICHHS IIUKJIOHY HA TOCTAMEHTI.
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. Bubip piBHIB OUHIIIEHHS MOBITPSIHUX BUKHU/IIB

11. Po3paxyHok 1 miadip obaaHaHHS acHipalifHUX CHUCTEM.
12. Cxema Ta mpuHIUI poOoTH (iITbTpa.

13. O6rpyHTyBaHHs BUOOPY LIUKIOHY

14. Po3paxyHOK BiJIB€ZICHOTO 30UTKY IIPH BIIPOBAPKEHHI MUIOOYUCHOTO 00J1aIHAHHS.
15. Cxema BcTaHOBIIEHHS (DUIBTPA HA MTOCTAMEHTI.

16. Po3paxyHok e(peKTHBHOCTI IMKJIOHHOTO MUJIOBIOBIIOBAYA.
17. Bunu aepoaucriepcHUX CUCTEM BEHTUIALIHHUX BUKUIIB.
18. Cxema aBTOMAaTH4YHOTO KOHTPOJIO QiIbTpA.
19.Knacudikariist HTUKIOHIB.

20. Bu3HaueHHS €XEKIIHHOTO TUCKY MOBITPA.

21. Tlpuknazn po3paxyHky ¢insrpa PLIL.
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10.

11.

12.

13.

14.

22. Knacudikanis TkKaHUHHUX QiIbTPIB

23. BusHaueHHs eXKEKIIHHOTO 00CATY MOBITPSI.

24. Cxema yKpHUTTS 1 aciparisi CKUIaIbHOi KOPOOKH.

25. Cucrema iMIyJIbCHOTO TIPOIyBaHHS CTUCIIMM TOBITPSM PYKaBiB QLIBTPY.
26. BusHaueHHs JiaMeTpy LUKIOHY.

27. Cxema yKpHTTS 1 acmipallis NpuiiMalbHOTO OyHKEpa.

28. CucteMa aBTOMaTUYHOTO KOHTPOIIIO POOOTH (PLIBTPIB.

29. [IpuHuun po6oTH HUKIOHA.

30. KoHctpyroBaHHsI 1 pO3paxyHOK CUCTEM acIipailii.
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