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1. PACYET CUCTEMBI BBITSKHOM ITPOTUBOJIIMHOM BEHTI/IJIHHI{/S)
HNCXOJHBIE JAHHBIE ;D\
HaunmenoBanue pacuéra: /IpiMoynajieHHe U3 KOPUAOPa TNOJHKJIHNHHUKHA §
BapuanT: YaajgeHue abIMa U3 KOPUIOPOB, CMEKHBIX C FOPSIIIUM IOM eM

Tun 3ganusi: OO0mecTBeHHOE

Pasmepsi nomemenusi,axbxh: 31.25x22x39m

0.15x2.1m
1.5x2.1mM

§$
N
Pa3mepnI npoemos, A; x H;: ‘DQ
s
<

T'oprouune BemecTBa: Q
Mebennb; aepeBo + 00auII0BKa

: . K7,
m;=100kr Qu =144 M]Ix/kr ¥; Op@Kr/M /c

N

TemnepaTypa Bo31yxa B oMellleHuH, t,: 20 0(;,

TenJiota cropanus aepena, Q,,: 13.8 MﬂWKf@OHCTaHTa)

Ko>¢ppuumenr, kgy,: 1.2 QQ
<

Jnuna kopuaopa, l:: 31 m v.

K

IInomanb 1BepH NpU BbIX0AE U3 @lopa, Ag 2w

Broicora aBepu, Hy: 2 m

Ilnomans kopugopa, A.: 70 M’

BricoTa motoska kopugopa * 4m

BruicoTa He3aﬂblMﬂﬂeM0ﬁ$ Hyz: 1.7m

F:S 04.16

- IIpeaeabHast ToNMUH MoBoOro ciosi, Hyy = (he - Hipz): 2.3 m
e}
=
Z TemnepaTypa Hapy, ro Bo3ayxa, ty: -20 °C
o
m
Cxkopocthb BCTp&: 4.9 m/c
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Bzam. Mus. Ne

Tloan. u nara

MuB.Ne mom.

Y4acTKH ceTH BBITSKHOI NMPOTHBOABLIMHOI BeHTHIsIIUM (Bcero 1): s
Orax 1: o

Knanan 800 x 600 MM, Ceuenue 0.42 M2
["OpU30OHTANIBHBINA y4aCTOK N
f=048Mm%, 1=25m, z=0, Meram, k.=1 ‘U\
BepTukabHbIH y4acToOK
F=048m, L=3m, Z=0, Meram, K.=1 s

PACUYETHBIE BEJIMYUNHDBI %
Ilnomaap moJa Q)
Fi=a-b=31.25-22=68.75m" NO)

O0BLeM noMenieHus
V=a-b-h=3125-22-3.9=268.12 »°

F,, =6V’ =6-268.12"" =249.48 w*

CyMMmapHasi IJ101aab NPpoeMoB

>
Ilnomank orpaaalIux KOHCTPYKIUiA Q‘)D
O
o)

Ag=Y(Ai-H)=3.46 S
TpoemuocTs nomMemennsi (06bem > 10 ) J
=Y (A - H?) / F¢=0.07 m"? &

my =Y m; =100 kr

CyMMapHasi Macca ropro4ymax BelecTB qQ

CyMMapHasi HU3IIAS TEIJI0TA CrOpaHusi q

Q. = Y(m; - Qu) = 1440 Mk O
Cpenﬂsm HHU3IIAasl TENJI0TAa CropaH *
Qﬂcp QH / Zml =1440/100=14

HeobGxoaqumoe YAa€JabHOo€ KOJ'IAI/&BO BO3ayxa

Vo= 0,263 - Quep = 0,263 - 14.4888.78 m’/xer
TemnepaTypa Bo3ayxa B IEeHUH
T, =t, +273 =20 + 273 =908 °K

yaeﬂbl—laﬂ MoKapHa prm«a B MIOMEIICHUH, IPUBECACHHAA K IJIOIAAM MMoJda
20 =Qu/ Quu/ Fr= @'/ 13.8/68.75 = 1.51 kr/m’

Yne.m)ﬂaﬂ nomaﬁl Harpy3ka B IOME€II€HUH, MIPUBEICHHAA K n.nomazm orpamneﬂni’l
8= Qu/ Qui/ (B Ag) = 1440 / 13.8 / (249.48 - 3.46) = 0.42 kr/m>

Kpnan omapﬂaﬂ HArpy3Ka B IOMeEIlEeHHHU
laep = 45 /(1+5oo ) +Vv'"?/6/V,=
4 -0.07° /(1 +500-0.07°) +268.12" / 6 / 3.78 = 1.75 kr/m*

Ilo:x ﬂ Harpys3ka, npuBe€JicHHasl K IUIOIAau orpameﬂnﬁ, HHIKE Kpl/lTl/l'-leCKOi/i
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Bzam. Mus. Ne

Tloan. u nara

MuB.Ne mom.

MaxkcuamajabHasi cpeIHeo0bEMHAsI TeMIepaTypa

TOmax T + 224 g 0 528 \.
203 +224 - 0.42°58 = 435 °K N

=> [0Kap, peryJupyemMblil HArpPy3Koii s

o
TeMnepaTypa B IOTOKe I'a30B, NOCTYNAKIIMUX U3 FOPsiIIero NoMeneHus s
To=0.8 - Tomax = 0.8 - 435 = 348 °K O
Cpeansisi TeMnepaTtypa AbIMOBOTO CJIOS B KOpHI0pe @
Tom=Ta+ 122 - (To=Ta) - (2 - hom + Ac /1) / 1. - ©

(1-exp(-0.58 - 1/ (2 - hym + Ac / 1)) = 2

293 +1,22 - (348 -293) - (2-23+70/31)/31 - NO)

”$§

(1 -exp(-0.58 -31/(2-2.3+70/31))) =307 °K

MaccoBbliii pacxoz[ JIpoAYKTOB ropemm, yaaJsieMbIX H3 KOP
Gom = kem * Ag- Hg"? =1.2-2-2"2=3.39 kr/c

Cpeansisi INIOTHOCTH MPOAYKTOB rOPeHHsl, yIaasieMbIX H naopa
Psm = 353 / Tgn =353 /307 = 1.15 kr/m’ $

O0BbeMHBII pacxoa MPOAYKTOB ropeHus, yua.JmeMba%KOpnnopa
Lm = Ggm / pom * 3600 = 3.39 /1.15 - 3600 = 10621 m*/aa

J &
TemnepaTypa HapyKHOT0 BO3yXa
TH =ty + 273 =253 °K

TemnepaTypa BHyTpeHHET0 BO3IyXa /10 Haﬁ noxapa

Tg=T,=293°K
v

ILnoTHOCTHL HAPYKHOTO BO3XyXa O
pu =353/ Ty =139 kr/m’

I[I1oTHOCTH BHYTpEHHET O Bosnyx@aqana noxkapa
pe=353/Tp=1.20 Kr/m’

TemnepaTypa npuTOYHOIO B@rxa
Tp=(Tu+Tg)/2=273°K

Il1oTHOCTHL IpUTOYHOrO P&ENYyXa
pa=353/Tn=1.29 kr/

YuacTku ceTn Bbl 1 NpOTHBOALIMHOI BeHTUIAUMH (Bcero 1)

Otax 1:
CkopocThb np TOB rOpeHHsl B KJanaHe
Virn =Ggm / F m=23.39/0.42/1.15=17.02 m/c

HOTepH aa U B OTKpblTOM KJAaIlaHE
AP, =1 o Vi pm=1/2-1.8-7.02%*-1.15=51.09 Ia
CKOpO POAYKTOB ropeHHs B BO31yX0BO/e

&/ 0/ psm=3.39/0.48/1.15=6.14 m/c
HOT aBJ’leHl/lﬂ B BO31yX0BOJa€

* Psm ” O\«BB 1/ dBBSKB + CBB) =

XXX-V PACUET
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Bzam. Mus. Ne

Tloan. u nara

MuB.Ne mom.

0,5-1.15-6.14*- (0.02-25/0.78 +0) =13.89 I1a
JlaBjeHne cHAPYKHM C HABETPEHHOH CTOPOHBI
P =0.4 - pyr + Vs’ - 9,81 * huoy * (pr - prr) =
04-139-4.9%-981-0- (1.39-1.29)=13.41la
JlaBjieHHE CHAPYKH C 3aBEeTPEHHO CTOPOHBI
PH3 =0
JlaBjieHne BHYTpH 31aHUA
PB:PH3/2:O/2:0H3
JlaBJjieHHEe B mIaxXTe
Py =Pun - APy - APy, =13.4-51.09 - 13.89 =-51.59 I1a
IToacochbl BO3AYX0OBOAA HA TOPH30HTAJBLHOM YYACTKE
Ggss = 0 kr/c
Moacock yuacTka
G¢:G¢KH+G¢IH+G¢BB:0+O+0:0KF/C
CymMapHbIe noicochl
G, =Y Gy = 0 kr/e
Pacxoa npoayKkToB ropeHus ¢ y4eToM MojcocoB

TemnepaTypa NpoAyKTOB ropeHHsl
Tw=(Ts* Ga+ Tsm * Gsm) / (Gem +Ga) =

(293 -0+ 306.85-3.39) /(3.39 + 0) = 306.85 °K
II1oTHOCTH MPOAYKTOB rOpeHHs '\
prr =353/ Ty =353 /306.85 = 1.15 kr/m’
CKopocTh NPOYKTOB FOpeHust J
Vu=Gu/pr/F=339/1.15/0.48=6.14 M/cm

O0bemMHBII pacxoa NPOAYKTOB ropeHust
Ly =Gy / prr - 3600 =3.39/1.15- 3600 = 1@ M fuac

CropocTh NPOAYKTOB FOPeHusl B yCThe mm
Vo = 6.14 m/c %z'

MaccoBblii pacxoa nNpoayKToB ropeu@ ycThbe AXThI

G = 3.39 kr/c A

I[I10THOCTHL NPOAYKTOB ropeHust an,e AXTDI
Pum = 1.15 Kr/m® *

Cymma k03¢ GpuieHToB M IX CONPOTHBJICHUH MIAXTHI
Cu =0
111

O0beMHBII pacxoa np TOB rOpeHust
Lior = Gu / pw - 3600 9/1.15 - 3600 = 10621 m*/uac

ﬂaBﬂeH“e BeHTHJQpa
Poenr = |P1u - PBBIG? - CH.I : \/IJJ2 *Pw T

-51.59 - (A + 050 6.14° - 1.15=651a

THJasATOpa AbiMoyaajienus AY-1

O

~N

&
Q>
Gu = Gop + G, = 3.39 + 0 = 3.39 kr/c o
(%4)
O
o)

B91-071-00300/06; O6n.mpumM.:J[piMoynanenre u BeHtunsus; Bua:LleHTpoOexHbIii;
Hbli; Cxema:cxema 1; Uuaexc:KPOB-J[YB; JlaBnenue:Ctatuueckoe; DHomM=710mMm;
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Hcnonnenus:O0uienpombliieHHbIH; Knumaruyueckoe ucn.: Y 1; Temnepatypa cpeabl, rp. C@
M=236kr; Tun:KPOB91-071-1YB600-H-00300/06-VY'1 o
0
I1

0
Pexunm:

Ro=1.20kr/ky6.m; Cetb:HeT; n_pxk=955mun-1; Qe=10476Kxy0.m/u; Pv=50311a; P 3 a;
Nn=2.46xBT1; Ny*=2.29xBT; Ny=3kBT; Kﬂ}l— 9%; VBBIx=0.5M/c; LBBIX—82}1

Mortop:

Jpurarens:A112MAG6; Ny=3kBT; n=955mun-1; =50I"t; U=220/380B; 2p= @

KPOBY91-071-1¥YB600-H-00300/06-Y1 (%
Pvs(1.2kr/m3),Ma
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2 3. Pacuér BeHTHISA (oiie
o
< MCXOOHBIE IE
2
& HanmeHoBaHue p*béTa: Y cdome nonUKNUHUKKM
BapuaHT: Y, Me AbiMa U3 KOPUAOPOB, CMEXHbIX C FOPALUM NOMELLEHUEM
§ Twun 3paH QGU.I&CTBGHHOG
=
E Pa3mepb eweHuss,axbxh: 24x6x2.7wm
=}
=
Pa3sm @ 0eMoOB, A, x H;:
Q 1x21m
im
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Bzam. Mus. Ne

Tloan. u nara

MuB.Ne mom.

Foproume BewecTBa:

Meb6enb; nepero + obnuyoBka

m=500kr Q=144 MOx/kr Y;=0.0135 kr/m2/c

\’
Q,
Temnepartypa Bo3gyxa B nomeuieHum, t,;: 18 °C ‘b\
Tennora cropaHus aepeBa, Q,,:  13.8 MIOX/kr (koHCTaHTa)
KoachdmumeHT, ks,: 1.2
OnuHa kopuaopa, I.: 24 m
Mnowaab kopuaopa, A.;: 258 m>
Mnowaab ABepu Npu BbIXoae U3 kopupopa, Ay: 2 m?
BbicoTa aBepu, Hy: 2 m
BbicoTa notonka kopugopa, h;: 2.7 m
BbicoTa He3agbIMNSAEMOM 30HbI, Hys: 1.2 M
MpeaenbHaa TonwmHa AbiIMoBOro cnos, Hg,, = (hy - Hyz):

§o§
®
)
IS
>
o
Q
O

TeMmnepaTtypa Hapy>Horo Bo3gyxa, ty: 26 °C Y o

N

CkopocTtb BeTpa, Vg: 4.9 m/c 3
Y4acTKu ceTu BbITSXXHOW NPOTUBOALIMHOWM BGHTMJ@A (Bcero 1):

OTax 1:
KnanaH 800 x 600 mm, CeueHne 0.42 m? Q

FOpuU3OHTanNbHbIN y4acTok Q
f=048m°, 1=20m, z=0, MeTaJQ.
BepTukanbHbI y4acTok

F=048m>. L=3m Z=0 Mem, K, = 1

PACYETHbIE BEINTM4YUHDbI :*

Mnowaab nona
Fi=a-b=24-6=144M

0O6bemM nomeleHusA
V=a-b-h=24-6-27=388

Mnowaakb orpaxparowmx pPyKLMUIA
Fy=6-V"=638887"=<

CymmapHasi nnomaaneMOB

A=Y (A - H)=2.1Mm
N

NMpoemHocTb nomgiuehus (o6bem > 10 M°)
n=>Y A H>/ w 0.02 m'"?

CymmapHasi a roploynx BelwecTs
my =) m 3 r

CyMmapHa# Hu3swas Tennora cropaHus
Q, = Z(QQHi) = 7200 MIOx

Cpewﬂ HU3Was Tennora cropaHusi

<
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Bzam. Mus. Ne

Tloan. u nara

MuB.Ne mom.

Heobxoaumoe yaenbHoe KONMMYeCTBO BO3Ayxa
Vo = 0,263 - Qup = 0,263 - 14.4 = 3.78 M*/kr

Quep = Qu / Y.m; = 7200 / 500 = 14.4 MIx/xr s

0§'
Temnepatypa Bo3ayxa B NOMeLLEHUM

T.=t,+273=18+273 =291 °K s

YaenbHas noxapHasl Harpy3ka B NomeleHnn, NnpuBeAeHHas K nnowaau nona
90=Q,/ Q. /F;=7200/13.8/144 = 3.62 Krim?

YaenbHasa noxapHasa Harpy3ka B NnOMeleHnu, npuBeaeHHas K nnowaam o HUK
Ok = Qu/ Quy/ (Fy-Ag) =7200/13.8/(319.62 - 2.1) = 1.64 krim’ (

Kputuyeckas noxapHas Harspy:;l(a B NOMeLLeHuun
Gk = 4500 - r|3/g +500- M) +V"™/6/Vy=
4500 - 0.02° / (1 + 500 - 0.02% + 388.8"° /6 / 3.78 = 0.36 kr/m* Q

MoxapHasa Harpy3ka, npuBeAeHHas K Nnowaamu orpaxaeHun, Bbl UTUYECKOW
=> noxap, perynmpyemMbiii BeHTUNAUMen

MakcumanbHas cpeaHeo6bEMHas TemnepaTtypa Q"D
Tomax = Ta + 940 - exp(0.0047 - gy - 0.141) = Q

291 + 940 - exp(0.0047 - 3.62 - 0.141) = 1121 °K &
TemnepaTypa B NOTOKe ra3oB, MOCTYNaoWMUX U3 ropnuelomemeuvm
To=0,8" Tomax = 0,8 - 1121 = 897 °K

Tam=Ta+ 122 (To-Ta) (2 hem +Ac/ 1) /I -

CpeAHHH TeMnepaTtypa AbIMOBOro Cjiod B KOpMAOK@
(1-exp(-0.58 - I/ (2 - hym + Ac/ 1)) = ')
291+ 1,22 - (897 -291) - (2 - 1.5 + 258/24§~

(1-exp(-0.58 -24/(2- 1.5+ 258/ 24))) = K

MaccoBbin pacxon HpOAYKTOB ropeHus, y eMbIX U3 Kopugopa
Gem = Kemy - Ag - Hg"2=1.2-2-2"2=3.39 kric

CpenHH‘il NAOTHOCTbL NPOAYKTOB ropeH AandemMbiX U3 Kopuaopa
Psm = 353/ Tgm = 353 / 561 = 0.62 krim®

OGBbEeMHbIN pacxon NPOAYKTOB ro A, yAanseMbliX U3 kopuaopa
Lem = Gem / Psm - 3600 = 3.39/0.62 - 3600 = 19409 m*/uac

TemnepaTtypa HapyXHOro Bosg&a
Ty=ty+273 =299 °K

TemnepaTypa BHyTpEHHer, 34yXxa Ao Havyana noxapa
Te=T,=291°K o

MNoTHOCTb HapyXHOI 3ayxa
pPn=353/Ty=1.18 K

MnoTHOCTBL BHYT ero Bosgyxa Ao Ha4vyana noxapa
Pe=353/Tg=1 rim®

Temnepatypa QITO‘-IHOFO Bo3ayxa

Tn=(Th +&Q= 295 °K

MNOTHOCTEHWPUTOYHOrO BO3AYyXa

pn = 356.1 =1.19 kr/m®

an@em BbITSXKHOW NPOTMBOALIMHOW BeHTUNsILUuKM (Bcero 1)

Jluct
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CKOpOCTb NPOAYKTOB FOPEHUsI B KranaHe
Vin = Gem / Fen / Psm = 3.39/0.42/0.62 = 12.83 mic
MoTtepu naBNeHUs B OTKPbLITOM KranaHe

drax 1:
s
OO

APy =1/2 0o Vi’ Psm=1/2-1.8-12.83%-0.62 = 93.36 MNa N
CKOpOCTb NPOAYKTOB ropeHusi B BO3QyxXoBoAe ‘b\
Vas = Gen / fos / Psm = 3.39/ 0.48 / 0.62 = 11.23 mic

Motepu AaBneHus B BO3ayxoBoae s
APBB = 015 " Psm - V552 : ()\BB -l /dBB3KB + CBB) =
0,5-0.62-11.23%-(0.02-20/0.78 + 0) = 20.31 Na Q
HaBneHue CHapyXu ¢ HABETPEHHOMW CTOPOHbI @
Pun =04 Py Ve’ - 9,81 Noon  (P1 - pr) =
0,4-1.18-4.9%-981-0(1.18-1.19)=11.33Na %
[laBneHue cHapyXu ¢ 3aBeTPEHHON CTOPOHbI Q)
PH3 =0
HaBneHue BHYTpU 34aHuUs Nq
Pe=Py/2=0/2=0MNa
HaBneHue B waxTe Q
Py = Py - APy - APy = 11.33 - 93.36 - 20.31 = -102.34 MNMa ‘b
MNoacockl BO3ayxoBoAa Ha ropu30HTaNbHOM y4yacTke b
Gges = 0 Kric
MNopcockl yyacTka Q"b
ch=Gq)Kn“'G¢m+G¢BB=O+O+O=OKrIC
CyMMapHble NoAcocChl Q
G, =Gy = 0kric &
Pacxopn npoAyKTOB FOPEHUsi C YUYETOM NOACOCOB o, o
Gu = Gen + G, = 3.39 + 0 = 3.39 krlc N
TemnepaTtypa npoAyKTOB ropeHusi
Tu=(Ts Ga+ Ten " Gem) / (Gem + Go) = J&
(291 - 0 +560.71 - 3.39) / (3.39 + 0) = 560.71 °
MnoTHOCTbL NPOAYKTOB ropeHus
prr =353/ Ty = 353 /560.71 = 0.62 krim® Q
CKOpOCTb NPOAYKTOB ropeHus Q
Vu=Gy/pnr/F=3.39/0.62/048 = 11.23%
O6GbeMHbIN pacxos NPOAYKTOB rOpPeHu
Ly = Gy / pnr - 3600 = 3.39/ 0.62 - 3600 = N409 m*/uac

CKOpOCTb NMPOAYKTOB ropeHusa B yCTbe&Tbl

Vy, =11.23 Mmlc :

MaccoBbi pacxoa NpoayKToB ro@m B YCTbe WaxThbl
Gy =3.39 krlc

MnoTtHOCTb NPOAYKTOB FOPGH@CTE’G WwaxTbl

Puw = 0.62 Kkrim®
Cymma koacbcpuumeHToB @x CONPOTUBMNEHUN WaXTbl

kon.yu| Jlucr | N nok. | Tloxmucs | Jlara

Tu=0
i O61beMHbIN pacxopn N KTOB ropeHust
g Lnor = Gy / pw - 3600 = 0.62 - 3600 = 19409 m*/uac
=
§ [aBneHune BeHTUNYTOpa
PBeHT = |Pm - PBblﬁ 15 . CUJ ) sz CPw =
|-102.34 - N&B3| +0,5- 0 11.232 - 0.62 =114 Na
g 4. Hon@eﬂmnmopa
=
= 0
= .
Uune QPOC61-IOO-00550/08; O6n.npum.:O01enpom.; Bua:lleHTpoOexkHbIif;
KOH&KpHmHHﬁ; Cxema:cxema_1; Munekc:KPOC; JlaBiienne:Ctatuueckoe;
§
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Pexum:
Ro=1.20kr/ky6.m; Ceth:HeT; n_px=710mun-1; QB=21100xy0.m/4; P
Pvs=557I1a; Nn=4.89kBT; Ny*=5.28kB1; Ny=5.5kBT; KI1[1=67%:; @,
LBeix=861b

Mortop:
Jlsuratens:A132M8; Ny=5.5kBT; n=710mun-1; =501"1; U%B 80B; 2p=8

KPOC61-100-T200-H-00550/08-Y1

©

X

~N

DuomM=1000mMm; Ucnionnenus:O6uienpoMbliiuieHHbIH; Kinumatuueckoe HCH.:‘A&P&:-
KUM paboTel:TeMIlepaTypa nepemeniaemoii cpebl 10 200 rp.C; M=340kr; :
KPOC61-100-T200-H-00550/08-Y'1

0\.
N
o

@ ST711a;

1x=0.5M/c;

>
§
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5. BeHTHJIATOPHI IOANIOPA BO3AyXa
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