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Simxenep, KUiBChbKkuii HaliOHABHIH yHIBEpCHTET Oy/IiBHUIITBA Ta ApXiTEKTYPH

Hasedeno memoouxy po3paxyHKy ROMYs#CHOCMI MIOHO20 1 aMIOMIHIEB020 MENI00OMIHHUKA 3
MiKpokananamu pisnux posmipie. Pospaxynox 6azyemvca na eusnayenui eghekmusHocmi
opebpenHs.

Kuwouosi  cnosa: numoma nomydcHicmv — MeniosuldileHHs, — epebinyacmi
MIKDOKAHAAU, OOHOSPYCHULL NEeNJIO0OMIHHUK, 080SPYCHULL MEeNi100OMIHHUK.

Beryn. V 3B’s3Ky 31 3HaYHWM PO3BUTKOM EJIEKTPOHHOTO, CIIEKTPUYHOTO Ta 1HIIUX
THITIB ~ TCIUIOBUIUIAIOUOTO  OOJagHAHHS, SKAA  XapaKTEePH3ye€ThCS  3HAYHUM
3MCHILICHHSAM IUTOMUX TabapUTHUM pO3MIpiB LBOTO OOJIaJHAHHS 1, SK CIHIiJCTBO,
3HAYHUM 3POCTAHHS MUTOMOI IMOTY)KHOCTI TCIUIOBHIIJICHHS IEBHHMX IUISHOK HOIO
noBepxHi. Ile BHKIMKAae HEOOXIMHICTP CTBOPCHHS HOBUX BHCOKOIHTCHCUBHUX
TEIIOOOMIHHUKIB JJIS BiABEIACHHS 3HAYHUX IMUTOMHX TCIUIOBHIIJICHL 3 TOBEPXHI i
MiATpUMaHHs Ha Hili Oe3neunoi Temmeparypu (10 65°C). ABropamu Gysu po3pobiieHi
Takl TEIUTOOOMIHHUKH 3 TpebiHYacTUMH MikpokaHamamMu [1-3], SKi JO3BOJIIOTH
3a0e3MeUnTH IIPU OXOJIOKEHHI BOIOK0 Bimseaenns 2100+2200 kB1/mM? noBepxHi mpu
(e =1 =30°C -

Crartsa MIPUCBSYCHA IO AATBIIIOMY ITi IBUIIIEHHTO e(exTuBHOCTI
TEII00OMIHHHKIB 3 TPEOiHYACTUMHU MiKpOKaHAJIAMH IUISIXOM PO3POOKM KOHCTPYKLIT 3
JIBOSIPYCHUM pPO3TAITyBaHHSAM MiKPOKaHATIB Ta METOAMKH iX PO3PaxXyHKY, Ha 0a3i sSKOi
MPOBENEHO MOPIBHSUIBHUI PO3paxyHOK ofHO- (puc. la) Ta aBosipycHoro (puc. 10)
TEII000MIHHUKIB. HaBemeHo pe3yiabTaTH pO3paxyHKIB MITHHX Ta IFOMIHIEBHX
TETUI000OMIHHUKIB,

Mertoaunka po3paxyHKy OTHOSIPYCHOT'O MiTHOTO TEIUIOOOMIHHHKA.

Tabmmms 1
BuxigHi aHi Ut po3paxyHKy OJHOSIPYCHOTO TEITIOOOMiHHUKA
Marepiai Mims (M2) [ Amowminiii(A5)
TosmuHa pedpa Op, M 0,001
Josxuna pedpa lp, M 0,031
Bucota pedpa hp, M 0,0075
HIupuna KaHamy Sg, M 0,0002
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| ToBumHa ocHOBHU Socu, M 0,003 |
3axinueHHs Tadmmrd 1
ToBuMHA TOPU3OHTAIBLHOTO TIEPEKPUTTS Onep, M 0,005
ToBIIMHA BEPTUKAILHOTO OTOPOJHKEHHS o, M 0,005
Bucota BepTuKaIbHOTO OropokeHHs ho, M 0,0075
KoedimienT Terosianadi Bij CTiHOK 10 TemtoHocis o, B/m?K 12000
KoeoiieHT TemnonposifgHocTi MaTepiany pedpa Ap, Br/MK 400 | 200
2 1

N

a)

o @ @)

6) ’ |

55

Puc. 1. Cxema TeriooOMiHHHKIB 3 rpeOiHIaCTIMH MiKpOKaHAIAMU:
a — OTHOSIPYCHUIT TeINI0O0OOMIHHHMK 3 TTOCTIHOIO IMUPHUHOIO KaHAMIB, O — TBOSIPYCHUM
TEIIOOOMIHHUK.
1 — koprryc (paniatop), 2 — KaMmepa po3MOJILTy TEIIOHOCIS, 3 — MaTpyOOK BBOY TEIUIOHOCIS

1. Po3paxoByeMo eheKTHBHICTE pedep.
[TonepeHRO BU3HAYAETHLCS MapaMeTp pedpa my:

2a, _[2:12000 _ oo |
= = =/60000 ~ 2449M QY
"o 7\2,-5, "\ 400-0,001

3naueHHs koedimieHTa eheKTUBHOCTI pedpa &p:
_th(m,-hy)  h(1837) 0,95

m,-h,  2449.0,0075 1837

2. EdexTuBHICTE OOKOBHX OFOPOKYIOUHX pedep.
[MapameTp m, BEpTUKAITEHOT'O OTOPOJIXKCHHSI:

o, 12000 _ o0 N

m = = = /6000 ~ 77,46 M 3
P \/xo -8, \/400-0,005 @)

EdekTHBHICTD €, BEPTUKAIBLHOI'O OTOPOJIKCHHS:

_ th(m, -h,) th(77,46-0,0125) 0,748
m, -h, 77,46-0,0125 0,968

3. EQeKTUBHICTD Enep TOPHUIOHTAILHOTO MIEPEKPHUTTSI.

) ~0,518 @)

, ~0,773 (4)
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[TapameTp Muycep:

o
Mo =5 401()2%0305 = 7746 %)
nep ~ Ynep ]

Cepe/Hst BUcoTa pedpa ropu30HTAIBHOTO TIEPEKPUTTS:
hyep = (55-10)/2 =22,5 Mmm (6)
3arampHa e()eKTHBHICTH IEPEKPHUTTS TEIDIOOOMIHHUKA:
th\m,,, -h .
(Myep Py ) _ 0,773, m17:46-00225) .. 094
m,,, -h 77,46-0,0225 1,742

mep - mep

S;Tep =& 8nc-:p = 0’773 : = 0,417 (7)

4. TToBepxHs TEIJIOOOMIHY B TEIUIOOOMIHHUKY:
F=2-n-f, =2-37-0,0075-0,031 =0,0172m2,
Il 1 — KUTbKICTh pedep = 37
f» = hy-l, — mnomnia moBepxHi pedpa
5. IToTy>XHiCTh TEITIOOOMIHHUKA:
At —  cepemHbONOTapU(PMiUHA  PIi3HHIS ~ TEMIEPATYp MK  OCHOBOKO
TEMI00OMIHHHKA Ta 0XOJIOKYI0U0I0 Boaoro = 30°C

Q=0a-F-g,-At=12000-0,0172-0,518-30 = 3207 Bt = 3,207 kBT.

Mertoanka po3paxyHKy JBOXSIPYCHOTO TETDIOOOMIHHHUKA.

Tabmuusg 2

BuxiaHi 1aHi Ui po3paxyHKy ABOXSIPYCHOTO TEINIOOOMIHHMKA MiTHOTO Ta aJIlOMiHIEBOTO
ToBIIKMHA OCHOBH docn, M 0,003
JloBxrHa OOKOBOI CTIHKHU Ocr, M 0,005
ToBuHA TOPU30HTAIBLHOTO EPEKPUTTSI MiXK HEPLIHM i IPYTHM SIPYCaMH dc.n., M 0,005
ToBuMHA NEPEKPUTTS HAZ APYTHM SIPYCOM Srp, M 0,003
Bucota BepTukaabHOro oropomkeHHs ho, M 0,1
Koeoiuient remnonposifgHocTi MaTepiany pedpa Av, Br/MK 400

nepuui spyc
TosmuHa pedpa Opi, M 0,001
Josxuna pedpa lpi, M 0,031
Bucora pe6pa hpr, M 0,005
Iupuna KaHATy Oxi, M 0,0002
KoeimienT TeroBiaayi Bij CTiHOK J10 TEIIOHOCIs ap1, BT/M?K 12000
ApYTHiA sipyc

TosmmHa pedpa Opir, M 0,0011
Joxuna pedpa lpn, M 0,031
Bucora pe6pa hpi, M 0,0025
Iupuna KaHAMy Swi, M 0,0001
KoeimienT TeroBianadi Bij CTIHOK 0 TeMIoHoCis api, Br/M*K 24000

1. [Tapametp pedpa I spycy:

2-a 2-12000
pl 1
m, = / = = /60000 ~ 2449 ™ 8
P\ Ay, 8, \400-0,001 ®

2.ITapameTp BEpTHKAIHHOTO OTOPOKEHHS | Apycy:
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[ o, 12000 _ o0 1
m, = - =/6000 ~ 77,46 ™
T\, -8, | 400-0,005

3. ITapametp ropuzoHTanbHOrO epekputTst Mixk I ta Il apycom:
5. 12000 + 24000

2 - ,/36000 ~134,16 M}
400-0,005 2

4. ITapametp pebpa I sapycy:

2-a .
pit__ [ 2:28000 4550
Ao 8o 400-0,0011
5.I1apametp BepTHKanbsHOTO oropomxkenHs 11 spycy:
o
R 12000 _ /6000 ~ 77.46 wr"

oy 5 \400-0,005
6. Ilapametp nepexpurts 11 spycy:

f a 24000

_ pll  _ _ ~ -1

m., = = =4/20000~1411 M
of Ay o8np 400-0,003

7. BucoTta BepTUKaJIbHOIO OropojpkeHHs I sipycy:
h,; =0,005+0,0015=0,0065m
8. Bucora pebpa I sipycy

h,; =0,005m

9. Bucora pe6pa nepexputrs mMix I Ta Il sspycamu:

h

C.It

1
=L2-0,0125m
4

10. Bucora BepTukaisHoro oropomkeHus Il spycy:
h,; =0,0025+0,0025+ 0,03 =0,008m

11. Bucora pebpa Il sipycy:

12. Bucora pebdpa nepekpurts Hax Il spycy:
1

hy =—=0,0125m
4

13. EdbextuBHicTs pebpa I spycy:

2.0
th h,;
A, -8
w Op1 | th(0,005-244,9) 0,841
ey = = = ~ 0,687
2-a, 0,005-244,9 12245
Py 8y

14. EdexTHBHICTS BEPTHKAIBHOTO OropopkeHHs | apycy:
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th hy - |2

. Ma B ) h(0,0065-77,46) 0,464
! ) o 0,0065-77,46 0,503

o }\‘M '80'1‘
15. EeKTUBHICTh TOPU3OHTANIBHOTO TIepeKpuTTs Mix I Ta Il sspycamu:
th(hc.n. i mc.n.) 0,9325

€on. = h "ol <

cn "Mep, 1,677

16. EdbeKkTHBHICTS BEPTHKATHHOTO oropokeHHs 11 spycy:

~0,922 21)

-0,923=0,513 (22)

£ = thihgn -mon). gy = 0,804-0923 = 0,742 (23)
oy -mgyy
17. Edexrurnicts pedpa Il sapycy:
th(hplI ~mpH) 0,678
€on = “en1 =
th N mpH 0,825

18. IToBepxHs TemIooOMiHy B | sipyci TeImooOMiHHUKA:

.0,513=0,422 (24

Fi = 2-np-fp = 2:37-0,005-0,031 = 0,01147 m? (25)
19. Tennosa noTysxHicTh I sipycy mpu At =30°C :

Q=0 Fgy -At=12000-0,01147-30-0,687 = 2840B1 = 2,84KxBT (26)
20. IToBepxHs TemooOMiny B 11 sipyci TermooOMiHHMKA:
Fu = 2-ny-fon = 2-:37-0,0025-0,031 = 0,00574 m? 27
ny — KiTbKicTh pebdep B Il apyci = =37 wr.

L1+0,1

21. Terosa oTyxHicTs 11 spycy npu At =30°C :

Qu =y - Fyy &,y - At =24000-0,00574-30-0,422 = 1774 Bt = 1,774xB1 (28)
22. CymapHa TerioBa IMOTYXHICTh ABOXSPYCHOTO TEIIOOOMIHHUKA:
Q=Q1+Qu=2.84+1.774=4.614 xBr (29)

3a aHANOTIYHUMH METOAUKAMH MPOBEJCHO PO3PAaXyHKH OJHO- Ta JBOXSIPYCHIX
TEII00OMIHHHKIB 3 aTIOMiHi0. Pe3ynbpraTi po3paxyHKiB 3Be€A€HO B Ta0II. 3.

Ta6mmms 3
PesynpTaté po3paxyHKy TEINIOOOMiHHHKIB
Martepian MiJb | AIIOMiHIlI
Temneparypuuii Hanip, °C TemtoBa notyxHicts Q, Bt
OpHOsIPYCHUH TETI00OMIHHHK
At1 =10 1069 8445
At =20 2138 1689
At3 =30 3207 2533
JBOXsIpyCHMIA TEIIOOOMIHHHIK
At =10 1538 1215
At2 =20 3016 2430
At3 =30 4614 3645
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BucHoBku. binbin  eQeKTHBHHM € TEIUIOOOMIHHHMK, BUKOHAaHMHA 3 MiJli, IIIO
MOSACHIOEThCS  OUTbIIMM  Koedimieatom TemtonposigHocti migi (400 Bt/m*°C)
nopiBHsHO 3 amoMinieM (200 Br/m?°C), a e npuBOAUTH 10 301IbIEHHs KoedilieHTa
opebpenns Ha 21%.

IToTyXHICTh NBOSPYCHHX TEIFIOOOMIHHUKIB 13 3MEHIIICHOIO IMTUPUHOIO KaHATIB ¥
I sipyci Ha 44% OinbIna, HiXK OTHOSIPYCHHUX.
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Metoamka pacuyéTta ogHO- M ABYXAPYCHbIX MUKpoLeneBbIX
TennoobMeHHUKOB

3.C. MankuH, KO.E. HukonaeHrko, N.3. dyprart, A.B. TumowieHko, M.U. [bsykos

Ilpusedena memoduka pacuéma MOWHOCMU MEOHO20 U ANIOMUHUEB020 MENI00OMEHHUKA C
MUKPOKAHANAMU DA3HBIX pasmepos. Pacuém ocnoswisaemes na onpedenenuu  spghexmusHocmu
opebpenus.

Knmiouogi  cnoea: yoenvhasi MOwWHOCHb  MENIOBbIOCNEHHS, 2peheHuamvle
MUKDOKAHATIBL, OOHOSAPYCHOIL MEeNI000MEHHUK, 08YXAPYCHBIN MENI00OMEHHUK.

Methods of calculating the one and two tier micro-slotted heat
exchangers

E. Malkin, Y. Nikolaienko, I. Furtat, A. Timoshchenko, M. Diachkov

Power was calculated for copper and aluminum heat exchanger with microchannels of different
dimensions on all height of heat exchanger. The calculation is based on the calculation of the fins.

Keywords: specific heat capacity; comb microchannels storey exchanger; single
tier heat exchanger.
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