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Annotasiya: Ushbu maqolada binoda sodir bo’ladigan issiqlik va massa o’zgarishlari
keltirilgan. Ko ‘rilayotgan masala bo ‘yicha binoning matematik modelini tuzish uchun devorning
turli gismlar sistemasi uchun issiglik balansi tenglamalarini tuzilgan va tajriba natijalari bilan
taqgoslangan.

Kalit so’zlar: passiv quyosh qurilmalari, tukaturka, quyosh radiasiyasi, issiqlik balansi,
solishtirma issilik sig’imi, havo bilan issiqlik almashinish koeffisenti

C- bino materialining solishtirma issilik sig’imi
p-material zichligi

V-bino tegishli gismining hajmi

T, — bino ichidagi havoning harorati

Tgp_; — bino shimoliy gismi ichki sirtining harorati
T; ; — bino janubiy gismi ichki sirtining harorati
Ts ; — bino sarqiy gismi ichki sirtining harorati
T4 ; — bino g’arbiy qismi ichki sirtining harorati
Tyoc i — bino shipti gismi ichki sirtining harorati
T, ; — bino pol gismi ichki sirtining harorati

h;,, — binoning ichki havo bilan issiglik almashinish koeffisenti
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h,.: — binoning tashqgi havo bilan issiglik almashinish koeffisenti
a - nurlanish koeffisenti

T — Vvaqt

F —yuza

I~ yorug’lik intensivligi

A, — shtukaturkaning issiqlik o’tkazuvchanlik koeffisenti

A, — devorning issiqlik o’tkazuvchanlik koeffisenti

Ax, - shtukaturka gatlamining galinligi

Ax,- devor gatlamining galinligi

Binoning sharq, g‘arb va shimol qismidagi devorlari bir xil material va bir xil konstruksiyaga
qurilgan. Ya’ni, ichkaridan bir (Ax; qalinlikda) qatlam shtukaturka, o‘rta qismida g‘isht devor
(3Ax; qalinlikda) va binoning tashqori gismidan yana bir (Ax; galinlikda) gatlam shtukaturka

deb, undagi balans tenglamalarni ko‘rib o‘taylik (1 rasm).
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1 rasm. Devorning yon tomondan ko‘rinishi.
Ko‘rilayotgan masala bo‘yicha binoning matematik modelini tuzish uchun devorning turli
gismlar sistemasi uchun issiglik balansi tenglamalarini tuzishimiz kerak [2-8].

Bino ichidagi issiglik balansi
ATy
= hinFsh(Tsh_i - Tx) + hinF}'(Tj_i - Tx) + hinFs(Ts_i - Tx) + hinF;] (Tg_i - Tx) +

Fpot(Tpot_i - Tx) + hian (Tp_i - Tx) + hian (Td_i - Tx) + aTFdIT (1)
yechimi:
TI+T — [1 ’“"A’ " (Fon + Fj + Fy + Fy + Foop + By + Fd)] Tf + 2t (F sni T T+

RTI + ETE + FpotTgot HRTE A FTE) (L)

Shimoliy devorda issiglik almashinish jarayoni.
Devorning ichki qismidagi sirtda issiglik balansi

dTS’” = hinFon (T — Ton l)+( ZA2)(Tsh Toni)Fsn  (2)

AX1 AXZ

cpV ——=
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yechimi:
ATF, A 2\ ATF, A 2A
THAT _ |1 _ sh( Mo et T sh(, T 2\ pt
Toni™ = |1 cpV (hm * (Ax1 +Ax2)> Ton.i + cpV (hme (A X1 * sz) Sh)

Devor o’rtasida issiqlik balansi

dT A, 22 L2
Cde_Th = (Axl 2) Tsh o~ sh)Fsh + ( . 2) (Tsh i~ Tsh)Fsh (2.2)
yechimi:

T+A’r — ZATFsh( Z_AZ)] T ATFsh(Al zxz) -
- [ cpV  \Axq +Ax2 TSh + cpV \Ax;  Axy ( sh_i + sh o) (2-1)

Devorning tashqi gismidagi sirtda issiqlik balansi

cpV —— dTSh ¢ = (A};cll Z}LZ) (Tsh Tsn O)Fsh + houthh(Th Tsn 0) (3)
yechlml.

ATF A 22 ATF 22
15 = [0 22 (b + (224 29) )| 7+ 2 (e + (24 22)75) 0

Ax1

Janubiy devorda issiglik almashinish jarayoni.
Devorning ichki gismidagi sirtda issiglik balansi

CpV Tt = hin J(T ) T (Ax1 i:) (T T]J)F} “)
yechlml.
. ACTF, (hm N ( Axx +%)>l 7, +m, (hmTT ( Axx +%) T;) (4.1)

Devor o’rtasida issiqlik balansi

A A
oV = (34 22) (T, - T)F + (32 + 22) (T, - T)E - )
yechlml.
2ATF; (A 2\ ATF; /A 2A
= 1= TR CE+ 2 + S+ 5 (T + ) 6

Devorning tashqi gismidagi sirtda issiglik balansi
arj o A A2
cpV =2 = (2 +22) (1) = T0)F) + houweFy(Ta = Ti)  (6)

Ax1
yechlml.
T+AT _ _ ArF; Ao, 2) T AtFj T Mo 20\
Tj—o - [1 cpV (hout + (Ax1 + Ax2)>l Tj—o + cpV (houtTh + (Ax1 + sz) TJ ) (61)

Sharqgiy devorda issiglik almashinish jarayoni.
Devorning ichki gismidagi sirtda issiqlik balansi

cpV —= dT“ = hinFe(Te — Tsi) + (Ax1 iiz) (Ts - T)F (7)
yechlml.
TTHAT _ |1 _ i;’;s <hin + (A)\_xll + %))l TY, + ATFS (hmTT (A):cll + %) TST) (7.1)

Devor o’rtasida issiqlik balansi
cpV = (24 2) (T ~ TR+ (32 +22) (T~ TR ®)

Axq Ax,

L —




BARQARORLIK VA YETAKCHI TADQIQOTLAR

ONLAYN ILMIY JURNALI [=]; IE_IE
Jild: 04 Nashr: 01 | Yanvar - 2024 ISSN: 2181-2608
SCIENCE BOX www.sciencebox.uz [E
yechimi:
T+AT _ 2AtTFg (A4 27, T, AtFs (Mg 27, T T
TI+T — [1_cp_v(E+E)]TS +Cp—V(Ax1 sz) (TZ,+7T7,) (8.1)

Devorning tashqi gismidagi sirtda issiglik balansi
dTs o A A
CPVL = ( . 2 2) (T Ts_o)Es + houth(Th - Ts_o) 9

dt Axq Ax,
yechimi:
ATF 2\ AFS A 2\
15 = [ 22 (e (24 22) )| 0 425 (ot + (2 + 22)175) 01

G’arbiy devorda issiglik almashinish jarayoni.
Devorning ichki qismidagi sirtda issiglik balansi

dT, i A
epV S = hy By (T — Ty 1) + ( L zxz) (T, —T,)F, (10)
yechimi:
TTHAT — |1 — A(;F‘f (hm + (Ax11 + %))l TgT_i ATFg (hlnTT (_ + &) Tr) (10.1)

Devor o’rtasida issiqlik balansi

A A
cpv o2 = (2 22) (1, , — )R, + (2 + 22) (1, - T,)E,  (10)
yechlml.

20TFg (A A ATF, [ A A
=[RS+ B (7). (L)

Devorning tashqi gismidagi sirtda issiglik balansi
dTy o A 2\
epV T = (ZL 4 B2) (1 — Ty )y + By (Th — Tyo)  (12)

dt Axq sz

yechimi:

THAT _ _ AtRy 27y T AtFg T A 2M)\ g
Tg—o - [1 cpV (hout + (Ax1 + Ax2)>l Tg_o + cpV (houtTh + (Axl + sz) Tg) (12'1)

Bino shiptida issiglik almashinish jarayoni.
Devorning ichki gismidagi sirtda issiglik balansi

AT ot i Ao 2R
cpV —— p = = hianot(Tx pot l) + (Axll sz) ( - Tpot_i)Fpot (13)
yechlml.
T+HAT _ _ AtRyor [ A 22 T ATFpot A 22,
Tpot P = |1 cpV (hm + (Ax1 + Ax2)>l Tp"t i (hmTT (Axl + Ax ) pot) (13.1)

Devor o’rtasida issiqlik balansi
CpV dTpot = (7\1 2)\2) ( pot.o — pot)Fpot + (Ax1 2}\2) ( pot_i — Tpot)Fpot (14)

Ax1 sz sz
yech|m|.
2A0TFpot (A4 ZAZ A‘erot A 2}\2
T = |1 - 22 (2 4 22) 7 (= +22) T? 14.1
pot cpV \Ax;  Ax; pot cpV \Ax; Ax, ( pot_i + pot_ 0) ( )

Devorning tashqi gismidagi sirtda issiglik balansi
ATpot_o Aq 27\2
cpV——= ( ) (Typot = Tpot 0)Fy + houtFoot (Th — Tpot o)~ (15)

Ax1 sz

yechimi:
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T+AT _ _ AtFpot ﬂ & T AtFpot T }‘_1 & T
Tpot o~ ll cpV (hout + (Ax1 + Ax2)>l Tpot_o + cpV (houtTh + (Ax1 + sz) Tpot) (15.1)

Bino polida issiqlik almashinish jarayoni.
Devorning ichki qismidagi sirtda issiglik balansi

PV Tart = bl (T =10 + (G + 52) (T =T ), 19
yechimi:
prear _ | Z)—Fﬁ (hm + (2711 + z_iz)ﬂ Y, +—2 Aer (hmTr ( A}:cll + %) TpT) (16.1)

Devor o’rtasida issiqlik balansi

drT, A A A
Cde_rp (Axll zxz)( N TP)FP + (A : 2)( Tp)Fp (17)
yechimi:
2ATE, (A 2\ ATF, 2\
= 1= (G 2| T+ e (s + 50) (T3 + o) (17.0)

Devorning tashqi gismidagi sirtda issiglik balansi
dTp o 1 22,
cpV T2 = (2L 4 Z2) (T, — T, )F, + houeFy(Ty = Tyo)  (18)

dt Axq sz
yechimi:

T+At _ |1 _ AThp Mo 20 T AtFp T A 20\ g
T3 e = ll oy <hout + (Ax1 + sz))l Tfo+ o (PoweTi + ( e )T ) (81)

Derezada issiqlik almashinish jarayoni.
daT
CPV - hian (Tx - Td) + houth (Th - Td_o) (19)

ATF ATF
T"""A'r = [1 - ﬁ (hous + hin)] T; + ﬁ (houeTx + hinTn)  (19.1)

Ushbu tenglamalar asosida mathCAD15 dasturlash tilidan foydalanib dastur tuzildi va yechildi.
Kichik o’lchamli maketda tajriba o’tkazilib, olingan natijalar asosida grafiklar tuzildi va
tenglamalardan olingan natijalar bilan solishtirildi.

Tajribadan 2022 yii 31 mart — 1 aprel kunlarida olingan natijalar quyidagi grafiklarda keltirilgan.

Quyosh radiasiyasi

1000

500 /\/\/\ ~

Quyosh radiasiyasi

3

19:00
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11:30
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14:30

2 rasm. Mos vagqtlarga quyosh radiatsiyasining migdori.
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—— 1. Ichki havo.
60 . L .
——— 2. Obyektning shimoliy tashqi
qismi.
50 —— 3. Obyektning shargiy tashqi gismi.

———4. Obyektning g’arbiy tashqi gismi.

40

——5. Obyektning ichki pol sirti.

—— =——6. Obyektning ichki potolok sirti.

N\

NN ——7. Ichkii tromb devoir sirti..

-~ 8. Obyektning sharqiy ichki gismi.

10 . e
9. Obyektning g’arbiy ichkii gismi.
10. Tashqi tromb devoir sirti.
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3 rasm. Ob’ektning turli qismlarida temperaturalarning vaqtga bog’lanish grafigi.

Xulosa:

Kichik o’xshash ob’yektda tajriba o’tkazildi va tajriba natijasiga ko’ra quyosh radiatsiyasining
o’zgarish natijasida ob’yektning turli gismlarida temperaturalar mos ravishda o’zgarib borishi
kuzatildi. Tenglamalar asosida mathCAD15 dasturlash tilidan foydalanib dastur tuzildi va
yechildi. Kichik o’lchamli maketda tajriba o’tkazilib, olingan natijalar asosida grafiklar tuzildi va
tenglamalardan olingan natijalar bilan solishtirildi.
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