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OKOHOMWYECKMUE NMNOKA3ATEJIM
COBPEMEHHDbIX KOTEJIbHbIX YCTAHOBOK

HuskoTemnepaTypHbIE M CBEPXHU3KOTEMIICPATYPHBIE KOTJIBI JJIsI PeXKUMa Da60TBI C IJIaBHBIM P€-

T'YIHPOBAHUEM C OOHOCTYIICHYATHIMH M JBYXCTYISHYATEIMU ropeykamMu — Yactp 1

PazButne KOTEIbHON TEXHUKH B IIOCIEIHHUE T'O-
JIbl XapaKTepU3yeTCsd YHEPTUUYHBIMU yCUITUAMM,
HaIpaBJIEHHBIMU HA CHUYKEHHE BOSHUKAIOIIMUX B
KOTEJIbHBIX YCTAaHOBKAaX MOTEPbh M yBEIWYEHHE
TEM CaMbIM T'OZ0BOT0 KO3 (HUIMEHTa HCIOIb-
30BaHMUsl SHEPruM ToIUMBAa B HuX. Hambonee
SKOHOMHYHOE JHEPronoTpediieHue U MO BO3-
MOKHOCTH MHUHHMMAJIbHOE 3arpsi3HEHUE OKpYy-
JKAKOUIEN Cpelbl CErO/IHS SIBJSIOTCS BaKHOU 3a-
Jlaye, KoTopasi CTOUT Nepe KOHCTPYKTOPaMH.
[TocnenoBarenbHOe pa3BUTHE MPUBEIO K HU3-
KOTEMIIEpAaTypPHbIM M CBEPXHU3KOTEMIIEpATYp-
HBIM KOTJIaM TakKXke B 00JacTH CpeHUX U 00Jb-
IIUX MOUIHOCTEW, TaK KaK MpPU CHU)KEHUU TEM-
nepaTypbl B KOTJIE MIPOUCXOAUT MPUHIUIUATb-
HOE YJIYYIIEHHWE BCEX JKCIUTyaTallMOHHBIX TO-
KazaTeJei.

C BeixonoM aupektuBbl VDI 2067 mosiBunach
MPUTOJIHAsT KOPPEKTHAasi OCHOBAa MJig IMpOBEe-
HUS pacyeToB TOJOBOro KoddhdwummeHTa wuc-
MOJIb30BaHUS OOBIYHBIX KOTEIHHBIX YCTAHOBOK.
OHa, 0JIHaKO, HE BCErJa U HE BO BCEM IPABUIIb-
Ha B NPWIOKEHUU K COBPEMEHHBIM HU3KOTEM-
MepaTypHbIM M  CBEPXHU3KOTEMIEPATYPHBIM
KOTJIaM, YCTaHOBKaM C ABYMs u OoJiee KoTioar-
peraramu, a TaKX e KOTJaM C JBYXCTyIE€HYaThbI-
MU ropeinkamu. B naHHO#M paboTe W3I0XKEHBI,
110 MHEHHUIO aBTOpa, HEOOXOAMMBIC JTIOTIOJTHEHHUS
K 3TOH pacy€THOM OCHOBe. B kauecTBe BBeje-
HUSI CHa4aJla NMPUBEACHBI OCHOBHbBIC WJIEH JH-
pextusbsl VDI 2067.

I'rontep Barnep

1. OcHoBHbIe (popmMyJiBl I pacyeTa rog0BOro Ko-
3¢ PpuumeHTa UCNOJIbB30BAHUA TOIIMBA U TOILIM-
BONOTPedIeHUus

PacuérHoli ocHOBOII siBnsteTcs nupektuBa VDI 2067, mu-
cTKkH 1, 2 u 4, KoTOpas MpeAcTaBlIeHa B HACTOSAIIEH CTa-

The B COKPAIICHHOW 1 YIPOIIEHHOH (Qopme.

1.1. T'onoBoii pacxon TenJia Ha oTomienue 3aanus (Qy,)

QHa = thVH kWh/a (1)

by = byuz + byg h/a (2
G — &

=ffy 242, .— " 2 pjg 3

byz H 2 20 — 0, (3)
G — &

byug = - m-@ta-# h/a (4).

a min

rae

Qp — noTpeGHOCTH 31aHMs B TEIUIE, paccunTanHas cornacHo DIN 4701,
kBT;

by — BpeMs HCTONb30BaHUs YCTAHOBKH 3a TOJI, 9/TOJ;

byhz — BpeMs MCHONBb30BaHUs YCTAHOBKH 32 OTONMMTENBHBINA TEPHOJ,
4/ToI;

bVHS — BPEMsA UCIOJIb30BaHUA YCTAHOBKH HA HYXXIbI OTOILUICHUA JIETOM,
4u/Tox;

f — o606maromuii Ko>pGHUIHEHT, NOTyYeHHBIH U3 MIECTH MOMPaBOY-
HBIX KO3 (QUIHEHTOB;

fiy — BpemMenHO# KO>(PUUMEHT OTOMICHNS;

Z7 — KOIMYeCTBO IHEW paboThl OTOILIEHUs 33 OTOMHMTENBHBIA CE30H,
n/rox;

Zs — KOIMYeCTBO JiHEN paboThl OTOILIEHHS 34 JIETO, J/TO;

Vim — CpeaHsisi TeMreparypa B 3aanum, “C;

V7 — CpelHECYTOYHOE 3HAYEHUE TeMIIepaTypbl HAPYXKHOTO BO3/yXa 3a
oronuTeNnbHbI nepuos, °C;

Vg — CpeHECYTOYHOE 3HAYEHHE TEMIIEPATYpPhl HAPYKHOTO BO3/IyXa 3a
nero, °C;

Da min — MHHHMAJIBHOE PAaCUC€THOC 3HAYEHUE TEMIIEPATYPhI HAPYKHOTO
Bo3ayxa, °C.

B kauectBe rpy6oro npuOIMmKeHUs I A0Ma HA OTHY CEMBIO
MOYKHO HCIOJIb30BATh CIICAYIONINE 3HAYCHUS byy B 3aBUCHMO-
CTH OT THIIA UCTIOJIb3YEMbIX IPUOOPOB PEryTUPOBAHHS:
VcranoBka c: bvu

PYYHBIM CMECHUTEIEM: 2100 u/ron
TEPMOCTATHYECKUMH BEHTUIISIMHU: 1700 w/roxg
TOro103aBUCUMBIM perynupoBanueM (WS) 1700 u/rox

WS + repmocTaTuyeckue BEHTUIN 1550 9/roxn.

1.2. T'onoBoe Temnonorpedaenue Ha Hy:kAbl [ BC (Qwga)
ITone3no UCNOJIB3YyEMOE KOJIMYECTBO TECIJIa 3a ol Ha OJAHY
TOuKy Bozopaztopa (Qwna)

Quna = My g+ Gy (8- 8) - my kWha (5).
rae

My — pacxox ropsiueit Bost Ha 1 4esioBeka B CyTKH, KI/4 * CyT;

Ny, — YKCJIO YENOBEK, MOTPEOIISIONIMX TOPAIYIO BOALY;

Cy, — yaenbHas terioemMkocts Boasl (1,163 Whikg - K);

Vw — TeMIeparypa ropsdeii Bogs! (0061410 gocratogHo 50°C);

Vg — TeMIeparypa XoIoaHoit Boasl, °C;

N, — umcio aHei ucnoib3opanus ['BC 3a rox.



Jnst noTpeGiieHus Topsiuei BOABI CIEAYeT NPHUHSITh CPEIHION0
BenmuuHy 50 Kr/4 - cyT npu ee temneparype 50°C. Menbuinii
pacxoj efjBa JI1 COOTBETCTBYET YCIIOBUSIM TUTHUEHBI U NPHUBBIY-
KaM HOpMaJbHOT'O eBponenna.

1.2.2. Tennonorepu cereil pacnpexnenenus I'BC u k.ma. pac-
IpeJeIcHus

CornacHO HEMELIKOMY 3aKOHY 00 SKOHOMHHM 3HEPruH B paclipe-
JETUTENbHBIX CUCTEMAX C LUPKYJIALHEH B HOYHOE BpeMs (OKo-
JI0 8 4YacoB) LMPKYJIALMS NODKHA Mpekpamarscs. s exe-
THEBHOTO BpeMeHH HUpKyJsiun (bz) ©MeeTcs MOCTOSHHOE 3Ha-
YeHHE TEIJIONOoTeph ¢ moBepxHocTel TpyO. C apyroit CTOpOHEL,
B HOYHOE BPEMSI CHCTEMa OXJIXIAETCS 0 TEMIIEPaTyphl OKpY-
JKAIOIIEH CpeIbl, TO €CTh YTPOM €€ CHOBa HEOOXOIUMO HarpeTs.
CreoBaTeIbHO, OTJEIBHO IOJDKHBI OBITh PacCUUTaHBI NIOTEPH
LUPKYJIALHMA U TIOTEPU Ha HArpeB CHCTEMBI.

IIpu TOM 00s13aTENBHO YUUTHIBACTCS TOT (DAKT, YTO B HEPHOL
otorienus (Zz + Zz) noTepsiMU CIIeAyeT CUUTATh TOJIBKO Tell-
JI00TAa4y OT TpyO B MOABANBHBIX MOMEIIEHUAX U B KOTEILHOM.
Tennonorepn e OCTAIBHBIX TPYO, MPOJIOKEHHBIX B CTEHAX,
HA000pOT UAYT Ha MOJB3Y OTOIUICHUS U IIPH pacyeTe MoTepb HE
YUHUTBIBAIOTCS. B jIeTHHI Teprox BCst TEIUIOOTaua ¢ MOBEPXHO-
creil TpyO paccMarpuBaeTcs Kak MOTEPH.

OTesIbHO pacCUUThIBAaEM:

[Torepu HarpeBa 1eToM:

Gus = Ny - W- (S — 9) - ng Wh/S (6)
[lorepu HUPKYISALUH JIETOM:
Gzg = Z(K'- L) by (S — %) -ng Wh/S (7)

IloTepu HarpeBa B OTONUTEIbHBIN EPUO;

Gaz = M- W’ - [y d) - nz WhiZ 8)
IloTepu UMpKyYJIALUU B OTONUTENBHBIA NEPUOJL:

Gry = (K" L") - (9 - 9) - Ny WhIZ (9).

rue:
N — CKOJIBKO pa3 3a JIeHb IIPOUCXOAUT Harpes (pumMeM Na=1);

W — temioeMkocTh Beeil cHCTEeMbl TPYOOIPOBOAOB, HATIOJIHEHHOH BO-
nou, Bt * K;

W’- 10 e, HO ISt TPYGONPOBOIOB, MPOJIOKEHHBIX B MOABAIBHBIX 110~
MEIIEHUSX U B KOTeIbHOMH, BT - K;

Vj _Temieparypa B HOMEIIECHHH JI100 HApY>KHOTO Bo3ayxa, °C;

Ng — YUCIIO JICTHHUX JHeil 3a Tox;

Nz — 4UCIIO AHEH OTONUTENBHOTO nepuona (Z; + Zy);

bz — 4mCII0 YacOB UMPKYJIAIMH 32 1EHE;

K’ — ko3¢pduumenT Teronepenayd, OTHECEHHbIH K IJIMHE TPYOBI,
Br/MmK;

K*” — 10 e, HO 1711 TPYOOIPOBOIOB, IPOJIOKEHHBIX B IIOJBAIBHEIX I10-
MEIICHUAX U B KOTENIbHOM, BT/M'K;

L — cymmapHas qimmuHa TpyO, M;

L’ — 10 e, HO I TPyOOIPOBOJOB, IPOIOKEHHBIX B NOABAIBHBIX I10-
MEIIEHUSX U B KOTEJILHOM, M.

T'onoBoit k.1.1. pacnipeneneHus:

hwa = Qua Wh/a (10)

Quna + Gas + Gzs + Gaz + G2z

1.2.3. 'ooBOi1 K.I1.I. EMKOCTHOT'O BOJAOHArpeBaTENs

OmnpenenuTh TEIUIOBBIE TTOTEPH €MKOCTHOTO BOJOHArPEBATENS
OTHOCHTENBHO IPOcTo. UT0OBI, Hampumep, ONpeeuTh TeIIo-
notepu tipu 50°C, HyXKHO JIMIIb 3HATH BPEMs, 38 KOTOPOE TEM-
neparypa eMKOCTHOTO BojoHarpeBarens ymaget ot 55°C no
45°C.

Toraa Teronorepu cocTaBsAT

My - Gy - (93 — %)
= = W (1)
C:’Sp ./_\f[_)

My — BO/IOHAIIOJIHEHHE EMKOCTHOTO BOJIOHArpeBaTes, Kr;
'V, — TemIiepaTypa B Hadaje MpOLecca OXITaKICHHUS;

Ve — TEMIIEpaTypa B Hayaje MPOLEecca OXIaXKICHHUS;
Aty — BpeMs OXJIaKICHHUS, 4.

['omoBas BenuuuHa TEIUIONIOTEPH BOAOHAIPEBATEIIA:

Qsps = Ggp * M- 24 Whia (12)

I'onosoe temnonorpednenue I'BC:

Qusp = Cae 7 (13)
Thwa

I'onoBoii K.11.11. EMKOCTHOTO BOJOHArpeBaTess:

Ty =2 (14)
QNSp + qua

(6e3 TemyoreHepalyu, KOTOPask YUUTHIBACTCS TOIOBBIM KOI(-
(UIMEHTOM HCIIOIb30BaHUS KOTIIA).

1.3. BripaboTka Temnia kotiioM Aiasi oromjieHus u I'BC 3a
roj

Qua 4 Qwna — MOJIE3HO HCHONb3yeMoe Teruio. ['ogoBas BbIpa-
00TKa Teruia KOTJIOM BbILIE HA BEJIMYMHY IOTEPh pacrpeierne-
HHS M IOT€Pb EMKOCTHOI'O BOJIOHATPEBATEISL.

e + _ Qe yypa (15)
TNHa Thwa Tlasp

Qu =

rae "NHa - rooBoii K.ILI. CHCTEMbI OTOILICHHS C yYETOM IOTEph Pac-
npenenenus. (Eciu mpemycMoTpeHa TEIIOM3O0ALMS COTNIACHO 3aKOHY
00 3HEeprocOEepeKCHNN U PEXUM PabOTHI ¢ IUIABHBIM PEryJIHPOBaHUEM,

HCIIONb3yeTcst BeuamHa 'VHa B nuTepsare 0,97 — 0,98.)

1.4. PexxuMHBIE XapaKTePUCTHKH KOTJIA NPH 32JaHHOM
MAKCHMAJIbHOIi pac4yéTHON NPOM3BOANTEIBHOCTH, H3Me-
pennbie coryacHo DIN 4702 u VDI 2067

1.4.1. IloTepu ¢ yxoasmmMu ra3zamu (qp)

Ilpu cxurannu 6e3 obpasoBanus caxu 1 CO morepu Teria ¢
YXOISAIIUMHE T'a3aMU MOKHO paccyuTaTh o ¢opmysie 3urepra:
Iy —
qn = oA L gy (16)
CO,
rue:
V, — Temmeparypa yXoIsIuX ra30B IPH PacuéTHOH MPOU3BOJUTEIBHO-
CTH;
V1, — TemIeparypa Bo3ayxa Iepe]] TOpeIKoi;
CO, — 3amepenHoe cojepxanue CO, B yXOILIMX ra3ax;
f — ToruBHBIN (akTop.

3HavcHHE fZ[J'ISI Ppas3IMYHbIX BUJOB TOILIUBA:

Kuakoe Tomnmso =0,59
IIpupoanslii ra3 (ropesika ¢ HaJylyBoM) =0,46
TpuposubIii ra3 (atMocdepHas ropenka’) =0,42
Topozckoii ra3 (ropesika ¢ HaIIyBOM) =0,38
T'opojckoii ra3 (aTMochepHasi ropesika) =0,35
CoKMKEHHBIN ra3 =0,50

1.4.2. Ilorepu Temna ¢ u3ny4yeHueM (qs)

31eck UMEIOTCS BBUY TEIUIONOTEPH KOTIA IOCPEACTBOM TeTl-
JIOTIPOBOAHOCTH, U3Ty4eHUS] 1 KOHBEKLUH, BETHINHA KOTOPBIX
3aBUCUT OT KOHCTPYKLHUHU KOTJIAa U KadyeCcTBAa TEIUIOM30JIALUH.
KoppekTHo 3Ty BelUMYUMHY MOXKHO NOJIYYHMTH TOJIBKO NPOBEAS
1a00paTopHbIC U3MEPEHHs Ha crenuanbHoM crenze. Ilotepu ¢
U3Ty4eHHEM 3a7atoTcsi B % OT MOIIHOCTH TOIKU WM HOMHU-
HaJIbHOM 3arpy3Ku KoTia.

') 3aMepeHo 3a NPEIOXPAHUTENIEM TIOTOKA



1.4.3. K.n.a. xoT/1a Ipy HOMHHAJIBHONH MOIIHOCTH (M)

K.m.a. xoT/1a 3TO OTHOIIIEHHE OJIC3HOW OTJaHHON MOIIHOCTH K
MOIITHOCTH TONKHU. PazHuma Mexny o0erMH BEIMUMHAMU HAXO-
IUTCS U3 TIOTEPh C YXOISIIMMHU Ta3aMH U IOTEPb M3y YSHHUSI.

+
e =1— —qA100q3 (17).

1.4.4. HomunansHast MOITHOCTH kKoTia (Py)

Ona COOTBETCTBYCT OTJAaHHOU KOTJIOM IOJIE3HOW MOITHOCTH

FPe=B-Hy 1 kW (18)

rae:
B — pacxon TorumBa, K, i1, M*/u;
Hy — Hu3mas paGouas TeruoTa cropanus Tommsa, KB * u/kr, 1, M.

1.4.5. HomuHanpHast 3arpy3ka KOTJIa WIA MOITHOCTH TonkH (Pg
i Pr)

Py = B-H, KW (19)
Him

PK
Py = =< kw (20).

Tk

1.4.6. Pacxox TommBa pyu HOMHHAIBHOH MotHocTH (B)

P
B=—"5_ kg I,m¥h (21)
Hy - g
P
B = TB kg: I; m¥h (22).

1.4.7 Yucno yacoB MCIOIB30BAHKA KOTJIA IIPU HOJTHOW HArpys-

Ke (baF)
3T0 BpeMst paboThl YCTAHOBKH 32 I'OJl B HOMUHAJIBHOM PEXHUME
IIPH TOIOBOI BEIpaboTKe Teruia Ha cucteMy (Q,x):

Oa!(
b, = —— h/a 23).
ak P (23)

1.4.8. Yucno yacoB pabotsl Torku 3a rof (b,r)

by = 5 h/a (24)
B

rue:

B, — ronosoe norpe6ienue Tormea, K, I, M /rox.

Hu B xoeMm cityuae Henb3s myTaTh (b,x) € YHCIOM 4acoB paboThl
Tonku (b,r), KOTOPOE yKa3bIBaeT CUETUYUK YACOB 3KCILTyaTalluu
yepe3 roj paboThI KOTA.

1.4.9. Teruonorepu B pexuMe MOAJEP>KaHUS TOTOBHOCTH WU
YUCIIO (g KOTJIA

JIns npaBUIBHO CIIPOSKTUPOBAHHOIO KOTJIA YMCJIO YAcOB HC-
MOJIB30BAHMS YCTAHOBKU IIPH IIOJHOM Harpyske JODKHO CO-
CTaBIATH 1uis yctaHoBok 6e3 'BC okomno 1750 u/roa, ans ycta-
HOBOK ¢ ['BC okomno 2000 w/rox. (K coxxanenuto, Ha TpaKTHKe
JUIsL GOJIBIIOTO YHCJIAa YCTAHOBOK 3Ta IU(pa HAMHOTO MEHBIIE,
MIOCKOJIBKY TIPH MX IPOSKTUPOBAHHMU OBLI 3aJ0XKEH OOJIBIION
3amac. B HacTodee Bpemst coryacHo 3akoHy o0 sHeprocoepe-
XEHUH 3TOro Ooubllle HE JOIYCKAETCs, €CIM pedb HE HIET O
HHM3KOTEMIIEPaTyPHBIX U CBEPXHU3KOTEMIIEPATyPHBIX KOTJIaX.)

3a Bech roj paboThL, 110 KpaliHel Mepe Uil KOTJIOB, paboTaro-
KX KPYTJIblil ron, Bpemsi paboTel b cocraBisier okoio 8760
4/roa. B gacel (b — b,x) UMEIOT MecTO 3aTpaThl Teruia, HeoOXo-
MBI JIUIIb ISl TOJ/IeP)KaHusl B KOTIe paboueil Temiepary-
pBL.

OTH 3aTpaThl YUUTHIBAIOTCS YUCIOM (g KoTia. Uncio qp, Takxke
JUISL y)ke pabOTaloMUX YCTaHOBOK, MOXHO OTHOCHTEIBHO IPO-
CTO ompeaenuTh. [l 3TOro KoTel, yKe HaxoIsIuics B pabo-
YeM COCTOSIHUM ¢ TeMreparypoi 75 °C, Heo6X0AUMO OTCEYhb OT
cucteMbl otorieHus u 'BC. B Teuenue okoio 48 4yacoB KoTel,
3a cyeT paboThl FOPESIKH U KOTJIOBOTO PEryJIUPYIOIIETO TepMO-
CTaTa, JAOJDKCH MOANCPKHUBATHCS B COCTOSIHUM C pabodel Tem-
nepatypoil. 3atem m3MepsieTcs pacxon Tormnuea (By) 3a Bpems
TIPOBEICHHS UCTIBITAHUH (Ny) WK BpeMsl pabOTHI TOPENKH (N ).

B,
s = B (25)
W

m
g = — (26).
Y

Uucno qp kotna 3amepserca cornacHo DIN 4702 mpu Tare B
IBIMOBOM TpyOe (ropenka BbIKIMIOueHa) pasHOii 0,05 mOap,
temmeparype kotia 75 °C W TemrmepaType B IOMEIIEHHH, TIIE
nposoautcs ombit, 20 °C. U3MepsieMble 3HAYEHUS MOTYT HA
NpaKkTUKe OBITH BHILIE, HAlpuMmep, Npu Oosee CUIBHOI TsAre
(momkeH ObITh BCTPOEH OrPaHUYUTENb TATH), IPU HEIUIOTHO 3a-
KPBITBIX BEHTHIAX (HYXHO HCIOJIB30BaTh TI'PaBHTALMOHHBII
TOPMO3) WJIH 32 CYeT TEeIUIONPOBOAHOCTH Yepe3 IOJCOSIUHEH-
HBIE TPYOOIIPOBOIBIL.

Ecnu BeIOpaTs Gostee KOPOTKOE BpeMsl IIPOBECHUS OIBITA, OHO
Bcerza OyleT HauMHATBCS Y 3aKaHYMBATHCS C aBTOMATHYECKUM
BBIKJTIOYEHHEM U BKIIFOUCHHUEM TOPEIIKH.

TeruioBble MOTEPH BCTPOSHHBIX HEMOCPEICTBEHHO B KOTEIN He-
perylupyeMbIX HAKOMHUTENeH ropsdeil BOMABI CKIIAABIBAIOTCS
BMECTE C MOTEPSIMU B KOTJIE, B PE3YJIbTAaTE YETO OHU BXOAAT He-
TIOCPEICTBEHHO B BEIMYMHY (p M 4epe3 IMOTepH Ha M3TydeHHE
YBEIMYMBAOLIEHics, B IIEIOM, IIOBEPXHOCTH — B KO3(pdunnenT
TI0JIE3HOTO AEHCTBHS KOTJIA.

B nmpoTnBONOIOKHOCTE 5TOMY TEIUIOBBIE HMOTEPU MOAKIIOYCH-
HBIX K KOTJIY OTJCNILHO, PeryJMpyeMbIX HAaKOIUTENeil ropsyei
BOZABl BCErAa JOJDKHBI OIPENEIAThCS CIELUanbHO  (pasnen
1.2.3) u ucnonp30BaThCS VIS pacueTa CPEIHEr0A0BOrO K.IL.
Ecnu 3pech cyMMupyIOTCS TOTEPU HA TOTOBHOCTh HAKOMUTENS
C aHAJTOTHYHBIMU MHOTEPSAMH KOTJIA, TO IHOTEPU HAKOIHTEI
OLIEHHMBAIOT TOJBKO VISl OTIPEACIICHHOTO Tepruoa BpeMenu (b —
b.x), XOTSI OHH B JEHCTBHTEIBHOCTH 3aIaHBI Ha BeCh roj. Pe-
3yJIBTaTHI pacueTa Obun Obl HeM30€KHO HEBEPHBIMHU.

1.4.10. CpenneromoBoii k03(hGUIMEHT MOJE3HOrO ACHCTBUS
KOTEJIbHOM YCTaHOBKH (Nak)

PaGoTa koTna Ha cucTeMy IpH TOAOBOW Mojade Teruia Oynet
TIPOU3BOJUTHCS IMPEXAE BCETro ¢ KOI(DGHUIMEHTOM IOJE3HOTO
JEUCTBUS €ro HOMUHAJIBHON MOIITHOCTH.
JlonoTHUTENbHO 33aH0 pa3HocTHOE BpeMs (b — b,) TEIUIOBBIX
HOTeph Ha TOTOBHOCTh. B pe3ynbTarte cpeiHeronoBoi K.IL.4. pa-
BEH:
I _ Qai(
o QaK \ PK
— + b= by Gy ——
The Tk

(27)

) Dittrich, A.. Der Jahresnutzungsgrad von Warmeverbrauchsanlagen als
Grundlage von Energieeinsparungsrichtlinien. Kongrefbericht XXI. Internationa-
ler Kongrel fir technische Gebdudeausristung 1980 in Berlin. Recknagel/
Sprenger. Taschenbuch fUr Heizungs- und Klimatechnik, Ausgabe 78/80. R. OI-

denbourg Verlag GmbH, Minchen



U COOTBETCTBCHHO!

Bae - B H, -1,
M = : i : Tk (28]
Dye - Hy- B+ (b= by)-gg-8-H '

T
N = 7}5 — (29).

Tak ( b 1) :
bai. / -

Ha puc. 1 noka3anbl 5KCIlTyaTallMOHHbIE JaHHBIE COBPEMEHHBIX

KOTJIOB, U3MepeHHbIe cooTBeTcTBeHHO DIN 4702 npu temnepa-
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Puc. 1. DkcrutyarauoHHbIE JaHHBIE COBPEMEHHOTO Ta30BOT0 U
JKUJIKOTOIJIMBHOTO KOTJIA (COCTOsHUE: CeHTAOph 1984)

a — [Ip1 BepXHEH HOMUHAJIBLHON Harpyske

0 — mpu 1-o# crynenn npu 0,6 <Py

B — TOPEHHE NIPH H30BITOYHOM JABIICHUH

I — HOMHHAJIbHAsI MOIIHOCTH KOTJIa (BEPXHSIS)

1.4.11. TonoBoii pacxox Tommsa (B,)

Gal( . 3
3 = o F kg, I: m“/a (30)

u
H, — Terutora cropanus Tormea B kBT - yac/kr; I M.

1.4.12. O6umii cpeaHerogoBoit K0IGPUIMEHT OJIE3HOTO JIeHi-
CTBHSA (Tyg)

QHa + Gb'f'\la
8, - H,
1.4.13. PacueT yacoB MOJHOTO UCIONB30BAHUS KOTIIA B CyIIle-
CTBYIOIIUX yCTaHOBKax

i}eg -

[pu pacuere NeHCTBUTENEHOTO COCTOSHHS CYIIECTBYIOIIHUX yC-
TaHOBOK Yallle BCETO M3BECTHO TOJIBKO FOZ0BOE NOTPEOICHUE
torumBa (Ba). Pacxon torumsa (B) 1 BennunHa qg MOTyT OBITH
OIpe/IeNIeHbl OTHOCUTEJIBHO TPOCTO.

B pesynbraTe nosyuaercs:

by = ————= hia (31)

1.4.14. IIpubnu3uTenbHOE ONpeAesieHue MOTePh Ha H3JyYeHHe
CYIIECTBYIOIIUX KOTIIOB

ITockonbKy MOTEpU Ha TOTOBHOCTH 00YCIOBIMBAIOTCS YACTUIHO
TIOTEPSIMU Ha U3ITydeHHUE, TO MEXIy 000NMH JaHHBIMH CYIIECT-
BYET B3aUMOCBS3b. B pe3ynbTare HECKOIBKUX CEpUl n3Mepe-
HUH 0Ka3aJ10Ch BO3MOKHBIM CJEIaTh BBIBOJ, O TOM, YTO IIOTEPU
Ha U3JIy4YCHUE [IPU HENIPEPbIBHON HOMUHAIBHON MOLITHOCTU MO-
T'yT ObITH GOJIBILIE BEIMYUHBI (g IpuOIM3uTessHo Ha 30 — 100
%. Tlpu rpyO6OM mpUOIKESHUN

Qs = gg-100-(13...2,0) % (32)
CrenyeT yunThIBaTh, YTO MPH KaXKAOM H3MEPEHUH MOTEPh Ha
TOTOBHOCTb UMEIOT MECTO TOJIBKO OYE€Hb KOPOTKHE MEPHO/IBI
paboThI TOpENKH Ha OYeHb OOJIBIINX OTpe3Kax BpeMeHH. TeMm-
nepatypa He IPOBOASAIINX BOAY HOBEPXHOCTEH KOTJIa HOHMXKa-
eTcs IOYTH JI0 TEMIIEPaTypbl OMEILEHHUS, 1aKe €CIIHU IIpUMe-
HSAIOTCSI COOTBETCTBYIOIUE MEPBI TEIIOM30/IALUHN ITUX YacTEH.
C apyroii cTOpOHbI, UMEHHO 3TU YacTU NPU MPOIOLKUTEIbHON
HOMUHAJIbHONW MOIIIHOCTY HarpeBaroTCsl 10 HauBBICIIEH To-
BEPXHOCTHOH TeMmeparypbl. COBEpPIIEHHO TUIUYHBIM AT KOT-
JIOB ¢ OONBLION JoJIel He IPOBOAAIINX BOY OBEPXHOCTEH SB-
JISTFOTCSI XOPOILNE BETWINHBI (g, HO OTHOCHUTENBHO BBICOKHE IO~
TEpH Ha M3IyUIeHHE, €CIIH HEMOCPEICTBEHHO JUIS STHX JacTeH
HE IIPelyCMaTPUBACTCSI 0COOCHHO XOPOIIash TEIIOM30JISIINSI.
IIpu pacuere UCHONB3YIOT TaKxkKe, 00yCIOBICHHbBIE (hAKTHIESCKU
METO/IaMH U3MEPEHHUS, IOYTH yJIOBIETBOPUTEIIbHBIC BEIHUNHbL
g ¥ TIOYTH HEYJJOBJICTBOPHUTEIIbHBIC BEINYUHEI Kod(duimenTa
MOJIE3HOr'0 AeHCTBUS KOTJIOB. [I0CKOJIBKY OTKJIOHEHUS YBEIH-
YHUBAIOTCS MPAKTUUECKU 000I0IHO, PE3YNIBTAT PacyueTa, Mo
KpaiiHel Mepe ISl TpaJAUIHUOHHBIX KOTJIOB, IIOJTHOCTBIO 001a-
JIA0T JOCTaTOYHOU TOYHOCTBIO.

2. Jlono/iHeHHE ¥ PacIIMPEHHE OCHOB PACYETOB

IIpuBenennsle HUXE pacueTsl cooTBeTcTBeHHO DIN 2067 neii-
CTBUTEJIbHBI, HA CAMOM JieJIe, TOJIbKO AT KOTJIOB, KOTOPbIE OT-
PEryJIMpOBaHbl Ha BEPXHIOI0 HOMUHAIBHYIO MOLIHOCTB U pado-
TaloOT B TEYEHHE BCEr0 BPEMEHH AKCILTyaTal[U C TIOCTOSHHON
Temreparypoii or 75 no 80 °C.

JIJ11 KOTJIOB ¢ HOHMKEHHOW HOMHHAJIBHON MOILHOCTBIO, AJIS
HU3KOTEMIIEPATyPHBIX U CBEPXHU3KOTEMIIEPAaTyPHBIX KOTIIOB C
JBYXCTYIEHYaTON pabOTOM TrOpEJKH, a TakXKe JUIsl MHOTOKO-
TEJIbHBIX YCTAHOBOK CJIeyeT IPUMEHATh PACIIUPEHHbIC METO-
JIbl PacueTOB.

2.1. BKCHﬂyaTaHﬂOHHIﬂe JAaHHBbIE KOTJIA NPH TMOHWKEHHOM
HOMHUHAJIbHOW MOIIHOCTH U nepBoﬁ CTYIICHH I'OPEJIKH

CoBpeMeHHbIE KOTIIBI MOTYT 3KCILTyaTHPOBAThCS Yallle BCETO B
TIpezieNax 3aJaHHOTO AUana3oHa MOIIHOCTH, Onarogapst 4emy
SKCILTyaTallUOHHBIE 1aHHbIC U3MEHSIOTCSL.

2.1.1. Ilorepu Ha oTXOAAIINE TA3BI (qy;)

IIpn noHMKEHHO# MOITHOCTH U COOTBETCTBEHHO YMEHBIIICH-
HOMY pacxoJy TOIUIMBA TEMIIEPaTypa OTXOMSIINX Ia30B
YMEHBIIACTCS Ha CeUU(UUCSCKYIO U1 KOTIa BenuuuHy. [Ipak-
THYECKHM MOKHO NPHHATH NAaJACHUE TEMIICPATYPbI IPHOIU3H-
TeNBHO Ha BennuuHy oT 12 1o 14 K npu noHWxeHUH MOIIHOCTH
Ha kaxzpie 10 %, ecan coxpaHsAeTcs! IPUMEPHO OANHAKOBBIIN
130BITOK Bo3yxa. (comepxanue CO,). s KOTIOB HOBOW KOH-
cTpykiuu Paromat-Duplex naHHBIE 110 TeMIepaType 0TX01s-
IIMX Ta30B, B 3aBUCHMOCTH OT YCTaHABIMBAaEMON MOIIHOCTH U
ot paboueil TeMIepaTypbl KOTJIa, MOXKHO MONYYHUTh U3 THa-
rpaMM, UMEIOIHUXCs B paboueid fokymeHTanuu. [lorepu Ha oT-
XOZSIIHE Ta3bl (qa,) CIEAYET IePEeCcYUTaTh CHOBA 10 ypaBHE-
HUIO (16) B COOTBETCTBUM HOHIKEHHON TEMIIepaTypoi OTX0-

asux ra3os (3 4,) u 3ananneiv conepxanuem CO,.
2.1.2. Tlorepu Ha u3ny4eHue (qs)

IIpu oguHakKoBOM TemIepaType KOTiIa MOTepH Ha U3IydeHue (B
kBT) ocratorcs noutu paBHoil BenuuuHel. Ho mockoneky Te-
Tiepb MOTEePH Ha U3TydeHue (B %) Bceraa ciexyeT OTHOCUTD K
JIeCTBUTEIBHO YCTAHOBJIEHHON HOMUHAJILHOW HArpyskKe, To



OHU 00JIbILIC OTHOCUTEIBHO BEPXHEH yCTaHABINBAaEMOM HOMU-
HaJbHOM HArpy3KH.

PR
Qsr = G5 P_ /o
Br
[lorepu Ha u3nyuyenue B kBT (3HepreTuueckue):
s
e = Pp-—— kW
Fee % 00

2.1.3. KoaureHT mosie3Horo AeiCTBHS KOTIIa PH MTOHU-
KEHHON MOIIHOCTH (Nkr)

g2, PKr + Gse kW
o U
Py
Thes =
PFh
PK(
Tr ™ P a
K s
P, + — —
ke ™ e 100
?JTFr
Bl
100
Ter = ﬁ (33)
TK s
P, il B
L me 100

Tpebyemslii pacxon Tomnusa (B;) MokHO paccuuTaTh O yp.
2.

2.1.4. BennunHa qg Ipy MOHIKEHHONW MOIIHOCTH (qg;)

Kak u norepu Ha u3iydeHue, BEIMYUHA (g, €CTECTBEHHO, YBE-
JIMYMBACTCS TAKXKE B COOTHOIIEHUH Py : Pg,, yciioBueM uero siB-
JSIETCS paBHAsI TEMIIEpaTypa KOT/Ia.

Gor = G5 2 = g5 —
Br = 498 5 = 95
' PBr PKr
e
P - 1
der= G p - (34)
Kr* e

2.2. DKCILUTyaTAMOHHbBIE TAHHBIE IPU MOHUKEHHOI TemIIe-
paType KotJa

2.2.1. [lorepu Ha oTxonsmue ras3sl ()

Temnepatypa OTXOASIINX ra30B MagaeT B cpeaueM Ha 60 70 %
OT TOM BEJIMYMHBI, Ha KOTOPYIO YMEHBIIAETCS TEMIIepaTypa
kotia. Pazymeercs, 4To KOppeKTHast BEJIMIMHA B CBOIO O4epe/b
SIBJISETCS CeLM(UIECKOil UIsl KOTIIA M 3aBHCHT OT TOT'O, UMEET
JI MECTO FOPEHUE ¢ N30BITOYHBIM JJABJICHHEM WIH C pa3perxe-
HHEM.
Ecnu 31ech BBeCTH KOPPEKTUPYIOIIHIA KOAPDHUIMEHT 1st OTXO0-
JsMx ra3os a (npeapiayiue 60 — 70 % coOTBETCTBYIOT a,
pasHOMy oT 0,6 0 0,7), TO HOTEpPH HA OTXOSIIIE Ta3bl:
By = e — P a— 5.
CO,

gy =1 o

2.2.2. BnusiHue TMHAMUYECKHX PabOYMX XapaKTePUCTHK

Uro0b! MPaBUIIBHO OLIGHUTH KOTEN C MACCHBHOM TEIIIO0OMEH-
HOI1 IOBEPXHOCTBIO, CIIEYeT yYUTHIBATh €€ AUHAMUYECKHE pa-
0oune XapaKTepUCTUKH. DTH B3aUMOCBS3H MIPEICTABICHBI HA
puc. 2.

HuakoTemnepaTypHbIR KOTEN C rnagKuMu
‘c NOBEPX HOCTAMMU Harpesa
—-— Ocob0 HM3KOTEeMNEPaTYP Hbli KOTEMN C NOBEPXHOCTAMM
200 Harpesa biferral —
160
120
80|
40
lopenka = _:
.4 . ——— e e d e s ————
0 1 | | |
o 10 20 30 40

H821.2
Puc. 2. PaGoune xapakTepuCTHKU KOTJIOB B 00JaCTH YaCTHYHON
Harpysku

B KOTJIaX ¢ I1aIKOCTEHHBIMH TEIII00OMEHHBIMU OBEPXHOCTSI-
MH TEMIIepaTypa OTXOALIMX ra30B MOCIE BKIIOUCHHUS TOPEIIKH
OTHOCHTENBHO OBICTPO JOCTUTAET ONPEAETIeHHOE HHEPIUOHHOE
cocrosaue. [locie aTOro TEMIEpaTypa OTXOMIUX Ta30B yBe-
JIMYMBAETCSI TOJIBKO YMEPEHHO U ITOYTH COOTBETCTBEHHO TEM-
neparype KOoTja, yBeJIMYHNBaroLIeiics IpH JayibHeimel paboTe
ropenky. bonbias Macca AByXCinoiHON peOpHCTOl CTPYKTYpPbI
TEII000MEHHBIX MOBEPXHOCTEH, Harpumep B Vitola-b, Hampo-
THB, 00YCJIOBINBACT CUIILHO 3aMEVICHHBIIl POCT TEMIIEPATypPhI.
VIHepLHOHHOE COCTOSIHUE TTOTy4YaeTCsl 34€Ch B 3aBUCHMOCTH OT
KOHCTPYKIIMH, U CJICZ0BAaTEIbHO OT 3aaHHOIT MacChl, TOJIBKO
npubm3uTenpHo yepes 10 — 17 munyT (puc.3).

Puc. 3. Pa3pe3 )XUAKOTOIUIMBHOT'O U Ta30BOI'0 HU3KOTEMIIEpa-
TYPHOTI'0 KOTJIA C 3JIEKTPOHHON CUCTEMON IKOHOMHUU

Co0TBeTCTBYOMIAS MPOAOKUTEIBHOCTD BKITIOUEHHUS TOPENKU
TIPU IPAKTHIECKOIl paboTe 3aBUCHUT HETIOCPEACTBEHHO OT Bpe-
MEHHOH, KaK IIPaBHJIO, HOr003aBUCUMON Harpy3KkH Kotia. [1pu
naJlaromiet HarpysKe Iepruobl pabOTHI TOPEIKH CTAaHOBSATCS
KOpOYe M COOTBETCTBEHHO HIDKE CTAHOBHUTCS CPEJIHSS TEMIIepa-
Typa OTXOAAIIMX I'a30B, OIPEACIIAIOIAs COOTBETCTBYOLINE MO-
TEpH Ha OTXOJAMINX Ta3ax.. B pe3ynbrare, B 3aBUCHMOCTHU OT
Macchl TEIIO0OMEHHON TOBEPXHOCTH KOTIIA, B 00JIACTH Yac-
THYHOH Harpy3KH MOTyd4aeTcst JOMOTHUTENbHOE MaJCHIE TeM-

IepaTypbl OTXOMIIIKX Ta30B ($(,) BBILIE BEIMYMHEI, KOTOPAst
ABJIAETCS PE3yJIbTaTOM MOHMKAIOIIEHCS TEMIIEPaTyphl KOTJIA.
Jns npenenbHOM YaCTUYHON HArpy3Ku pacueTbl MOYKHO IIPOU3-

BOJAWTH C NPUBCACHHBIMU HUKE BEJIMYUHAMU JJIA S‘A(_)Z



Vitola-B SA( 9 = 30K
Vitola-UN S'A ) =25K
Parom.-Turbomat-Duplex Iy = 10K

Taxum 06pa3oM MoTepH Ha OTXOMSIINE Ta3bl B PEXKUME IEPHO-
JMYECKON paboThl TOPEIIKH B 00JIaCTH YaCTUYHON HArpy3KH U
IIPH TOHIDKAIOLIEHCS TeMIepaType KOTia PaBHBI:

Ip = (k=9 -a— 3 - (T —d — G

=7 %
i CO,

3nech:

@k — KO3 GHUIUCHT HArPY3KH KOTJa (B 3aBUCUMOCTHU OT HapyK-
HOU TeMIepaTyphbl, TEMIIEPATyPhl OTOMUTEIBHOTO KOHTYPa
U OT apaMeTPOB YCTaHOBKH €ro MOXKHO B3SITh U3 puc. 5 —
7)

93’k - CcOOTBETCTBYIOWIAs CpeaHss Temneparypa kowia B °C

2.2.3. Ilotepu Ha M3y4eHHeE NPH TOHIKEHHO TeMIepaType
xotna (q’s)
YMeHbIIeHHE NOTePb Ha U3JTy4EHUE HPOUCXOAUT B COOTBETCT-
BHU C (HOPMYIION:
I — %

"?K - lgh

n

N =

3aech:

9y — TemmepaTypa HarpeBa IIOMEIIEHHS MM UCTIbITATENbHAS
temreparypa B °C (20 °C)
N — 9KCHOHEHTa (0 pe3yabTaTaM UCTIBITaHuK n =~ 1,3)

9 - cpemnsis HopMasbHas Temreparypa kotia B °C
(U1t HU3KOTEMIEPATYPHBIX KOTJIOB Obla yCTaHOBJIEHA
MakcHMaJbHas Temiieparypa nogauu 75 °C npu temmepa-

Type o6parHoro noroka 60 °C, B pesyasrare I = 67,5
°C).

OnHako criemyeT 00s3aTeIbHO YIUTHIBATH, YTO IIPU MTOHIDKEH-
HOH TeMIiepaTtype KOTJIa IOHKAIOTCS TONBKO HOTEePH Ha H3ITY-
YeHHe IPOBOAAIICH BOIY MOBEPXHOCTH KOTNA. JlIs HE mpoBo-
JUIIMX BOY (CYXMX) 4acTei ClieqyeT CUMTAThCS C OCTaloIIeics
OJIMHAKOBO# BEJIMYMHOM, €CITH JOJDKHA COONIOAaThCS IeHCTBH-
TENBbHOCTH YP. (29) (cpaBHuTe pasnen 2.4.14).
[Tonyuaercs:

gs = Gg - x- ay + (1

Gs- (1 — ay)

gs = lx-ay + (1 — ay)] - gs [%]

31ech:

aw —JI0JIs POBOJIAINCH BO/IYy MMOBEPXHOCTH KOTJIA BO BCEX MOTE-
psix Ha uzny4eHue B %/100 (manblit koTen: npuoIU3u-
TesibHO oT 0,5 10 0,6; 60mb1I0I KOTET MPUOIU3UTENBHO OT

0,7 10 0,8).

2.2.4. KoapummeHT mone3Horo AeiCTBHUA KOTIa P TOHU-
KEHHOH TeMIepaType KoTia

a) Koren ¢ rmaikocTeHHBIMH TETIIOOOMEHHBIMU ITOBEPXHOCTS-
MH

Gy — (e

) -

IIpu noHMKEeHHOW HOMUHAIBHONW MOIIHOCTH U, COOTBETCTBEH-
HO, 1-0#f CTyIeHH TOpesKH CIeAyeT aHAJIOTHYHO BCTABUTh BeE-

JIMYMHEL qg; M A

2.2.5. BenuuuHa qg npy MOHMKEHHON TeMIIepaType KoTiia
Pacxop Teria Ha nojep)kaHue rOTOBHOCTH YMEHbBILIAETCSI IPU
NaJaoLel TeMIIEpaType KOTIa 3KCIIOHEHIIMAJIBHO.

, (T — 9
9o = e ( I - y )
(n=1,3)

IIpy nOHM>KEHHOI MOIIHOCTH U, COOTBETCTBEHHO, IIEPBOIl CTYNEHH I0O-
PEJIKH (g BCTABIAETCSA BMECTO (p.

(37)

2.3. Cpeansisi ronoBasi padoyasi TeMnepaTypa HU3KoTeMIIe-
PaTYPHBIX H CBEPXHH3KOTeMIEPaTYPHBIX KOTJIOB
BBonyMele B pacyeT cpeaHerooBoro koadduipenra noie3Ho-
ro IeWCTBUs cpeAHri KO3 (PULUESHT MM0Ie3HOro ACHCTBHS KOT-
J1a ¥ CpEeHA BEJIMYMHA (g 3aBUCAT OT CpeAHEN TO10BOM TeM-
TepaTypsl KOTJIa, KOTOPYIO MOXHO ONPEJEITUTh U3 TOJ0BOTO
XO71a Harpy3KH yCTaHOBKH.

T'onoBoit Xox Harpy3Ku yCTaHOBKU MOT OBI TEOPETUYECKHU pac-
CUHUTHIBATHCS 110 TOJJOBOMY X0y HapyskHoOi Temnepatyps! (DIN
4710). OmHako U3MEpEHUs B pa3pabOTaHHBIX YCTaHOBKAX MOKa-
3aJIM MOJIHOE OTCYTCTBUSI COBIAJCHUS C Pe3yIbTaTaMH pacde-
ToB. Tak, HapsiAy ¢ MPOYKMM, PACUETHI AAJIU YPE3MEPHO YBEIIH-
JeHHbIN npuban3uTensHo Ha 60 % cpeqHero0Boi pacxos Tem-
na. [Ipexxne Bcero Ha mpakTuKe He ObLIT 0OBSICHEH CKaYOK B
OTONHTEIBHON HATpy3Ke BeIMIHHOI oT 0 10, MPHUONIU3UTENBHO,
13 % mpu oImyCcKaHWU TEMIEPATyPhl HIKE TPAHUIIBI OTOILIE-
HUSL, CII€Z0BATEIBHO, IPH IIOHIKCHNH HAPYKHOH TeMIIepaTypsl
Hiwke + 16 °C.

[IpuumnHOi 3TOrO, € HEKOTOPOI YBEPEHHOCTBIO, MOYKHO CUUTATh
TO, YTO MPH TEIION MOro/ie YKa3aHHbIH BHIMIPHIII TEIJIa BHYT-
P¥ 37aHUS BBICOK OTHOCHTEIIBHO IOTEPh TeIIa Oaaroxapst mpsi-
MoMy # Au(pPy3HOMY H3TYUEHUIO, & TAKXKE OTAa4e Teria
JFOJJbMH, MAaIINHAMH, 000PYAOBaHHEM U OCBETUTEIBHBIMH TIPH-
6opamu. Takol BEIMIPHINI TETIIa, OYEBUAHO, IPUBOAUT K BBHI-
POBHEHHOMY TEIUIOBOMY OaiaHCy eIle Ipy Hapy>KHOH TeMIe-
parype, MpUOIM3UTENBHO, oT 15 10 16 °C, 1, camo co6oii pasy-
MeeTcs, OH He MajaeT BAPYT A0 HyJIs IPH MOHWKEHUU TeMIIe-
paTypsl HIDKE TPaHHIB! OTOIUIeHHs. [IpuMeHseMble MeTOIbI
JOJDKHBI YIUTHIBAaTh 3Ty B3aHMOCBSI3b, M HE B IIOCIIETHIOIO OYe-
penb oaromy B DIN 2067 naercst HEOOXOAMMOE COTJIacOBaHUE
TEOPUH ¥ MPAKTUKY ¢ HOBBIMH KOPPEKTUPYIOIINMH KO DHITH-
SHTaMHU.

Hcxons u3 cka3aHHOTO, YIPOILEHHO, HO JIOCTOBEPHO U C YIIyd-
IICHHOM CBSI3BIO C MPAKTHKOW 3/1€Ch UCHONB3YeTCs Psil M3Mepe-
HUI Ha CYLIECTBYIOUIMX YCTaHOBKAX, UTO MIOKAa3aHO Ha puc. 4.
Ha sroii nuarpamme pabouuii ron paszaeneH Ha 14 paBHBIX 110
MIPOJOKUTETBHOCTH TIEPUOAOB PaboTh. [i1st caMoro BpeMeH!
OTOIIJICHUS MOTYT OBITh B3STHI JECATH MIEPUOIOB PAOOTHI 1O 625
yacoB. 31ech 10 x 625 cooTBETCTBYET OKpYIIeHHO 260 nHAM
ororieHus (Z, u Zg), 1 3T0 ObU1 OBl IEPHOJI, HCIIOIB3YEMEIH B
OPT". T'ooBoii X0 Harpy3KH YCTAaHOBKH (C TOYaCOBOM pa30OMB-
KO) MOXKET CUUTBIBATHCS POCTO, KaK U Harpyska (gp) B 0T-
JeNbHBIX Tepruoax paboTel. HemocpeacTBeHHO OTHOCAIIAsCA K
JAHHOMY CJIy4aro TeMIepaTypa OTOIMHUTEIBHOIO KOHTYPa MOKET
OBITh B3sTa IJIs1 yCTAHOBOK Pa3HBIX KOHCTPYKIUHI HA puc. om 5
0o 7.

9

co

e =1

D10 IEHCTBUTEIBHO TAK)KE I KOTJIAa ¢ MACCHBHOM TEII000-
MEHHOW MOBEPXHOCTBIO, HO TOJIBKO IPH MPOJOIKUTEIBHON HO-

MHHAJILHOHN Harpy3Ke U OHM)KEHHOW TeMIlepaType, HallpuMep B

HHM3KOTEMIIEPaTyPHBIX OTOIMHUTENBHBIX CHCTEMAX.
0) Koren ¢ pebpucroii mim ¢ KOMOHHUPOBaHHOU peOpHCTOl Te-
I1000MEHHOH TTOBEPXHOCTHIO TP EPHOUIECKOi paboTe ro-
PEJKH B 00J1aCTH YaCTHIHON HArpy3KH

Gu iy 11— @)

+ (1 &'\.]:|'G'_r, ¢ f-

f — ¥y
—4.‘. ] -

2 __ (36).
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s uuncno yacoe paboTsl 3a rof (b = 8760h/a)

Puc.4.I'onoBoii xox HArpY3KH KOTJI0BOii ycTanoBKH (P, =

Qv

2.3.1. Cpenusist TemIiepatypa KoTJia, onpeaessiemas koddhuun-

eHToM mose3noro aercteus ($ g n)

3nechk TOJDKHBI OLIEHUBATHCSl CHAO)KEHUE TEIIOM, pabodast TeM-
HepaTypa 1 IpoJI0JDKUTEIILHOCT eproia paboThl.
n

(G @y T )

1

Gy = .
,§ (@ @, 1)
IIpu ocraromeiicss OqMHAKOBOM NPOJOKUTENBHOCTH IEPUOAA:
L (o Iip)
iy = —————— [°C} (38)
X o,

1
3necs:
¢p— Harpy3ka OTONHUTENLHON YCTAHOBKU B COOTBETCTBYIOILIEM
nieprozie paboTsl B %:/100, HanpumMep 110 puc.4.

& kp - CpenHss TEMIIEPATYpa KOTJIA B COOTBETCTBYIONIEM TIe-
puoze pabotsl B °C, Hanpumep 1o puc.om 5 0o 7.

h,, — IPOOIKMTENEHOCTE TIEpUOa PAOOTEI B Yacax.

Ecnu cBepXHU3KOTEMIEpaTyPHBIE KOTIIBI SKCILUTyaTHPYIOTCS 63

CMECHUTeIIS], TO CPEIHS TeMIIepaTypa KoTia (3x,) paBHa cpej-
Hell TeMIepaType OTONUTEIBHOTO KOHTYPa (3 y,); €CIIN CBEpX-

100 _—

100 ——

s

HHU3KOTEMIIEPaTypHHBIE KOTJIBI SKCILTyaTUPYIOTCSI CO CMECUTe-
JIEM, TO JUISl COOTBETCTBYIOLIMX MEPHOOB SKCIITyaTalluy BEN-
YHUHBI TEMIIEPATYPHI CIIETYET YCTaHABINBATh COOTBETCTBEHHO
yCTaHABIMBAEMOH OTOIMTEIBHON XapaKTEPUCTHUKE yIIPaBIIsie-
MOT0 Hapy»KHOH TeMIIepaTypoil KOHTpoIIepa KoTia. beiio Ob
nenecooOpa3Ho, HaIIpUMeEp, YTOOBI Yepe3 CMECHTENb (C COOT-
BETCTBYIOIINM PETYISATOPOM HJIM KOHTPOJUIEPOM) 0OecTieunBall-
Csl HU3KOTEMIIepaTypHbIH HarpeB I10Jia, ¥ OJJHOBPEMEHHO HEIo-
CPEICTBEHHO K KOTIIy MOXHO OBIJIO GBI MOJKIIIOYATh OTOIH-
TeJIbHBIH KOHTYp ¢ paauaropamu (75/65 °C).

Kpome Toro, He0O0X01MMO yUUTHIBATH MUHUMAIBHO JOITYCTH-
MYIO0 TeMIepatypy kotaa. Ecimu, Hanpumep, 3agaeTcst TeMnepa-
typa 40, 50 wim 60 °C, To Takoe 3HaYEHUE TEMIIEPATYPHI J1OJDK-
HO YCTaHaBJIMBATBCS U JJIsI IEPUOJIOB IKCILTyaTalluH, JUIsl KOTO-
PBIX TEOPETHYECKH (puc. 5 — 7).3aaeTcs HauMEHbIIasi CPEIHSS
TeMIIepaTypa OTONUTENbHOT0 KOHTypa. Ecnu k koTiry moakiro-
4YeHO 000pYAOBaHUE JUISl IPUTOTOBJICHUS TOPAYCH BOIBI, TO B
3aKTIOYEHHE CIEAyeT YIUTHIBATh, YTO IS JOTIOJHUTEIBHOH 3a-
TPY3KH HAaKOIHTEIS KOTEJI JODKEH BEIBOAUTHCS U3 MOTHOCTHIO
CKOJIB3AIIIETO PeXUMa. B cooTBeTCTBHM C HEOOXOAMMOIT TeMIe-
patypoif HakOIUTeNs KOTel B KOHIE 3arpy3KH HaKOIHTeNs Oy-

JIeT IOCTUTaTh 3HAYCHHS TeMIIepaTypsl (9 kw), IPHOIH3UTEIBHO
ot 65 1o 75 °C.

B pesynbrare 4 KOTIa ¢ HOAKITIOYEHHBIM 000pYA0BaHHEM
obecrieueHust ropsYeld BOJOH cpeqHss ToI0Bas TeMIepaTypa
paBHa:

) Baen - i + Baew + Tiew
3'(“ _ 3k K1 KW KW [39'
Baien + Bayew
Tab6auna 1. CpeaHsisi rooBasi TeMneparypa noaauu koria B °C
Pacuer ycranosku (°C) 90/70 75/60 55/47
Fig | Fin | o | Fun | Fue | Sun

1. YcranoBka 6e3 npuro-
TOBJICHUS ropﬂqeﬁ BOJbI

1. CepxHH3KOTEMIIEPa- 45 55 40 46 33 38
TypHBI KoTen Oe3 orpa-
HUYHTENsS TeMIEpaTypsl
Huskoremn. koren

2. ¢ orp.temmep. 40 °C 49 56 40 46 33 38
3.corp. 50 °C 54 58 51 52 50 50
4. ¢ orp.temmep. 60 °C 61 63 60 60 60 60

II YcraHoBKa ¢ pUroToB-
JICHHEM ropsiyeit BOJbl

1. CepxHH3KOTEMIIEPa- 48 56 44 49 39 41
TypHBI KoTen Oe3 orpa-
HUYHTENs TeMIEpaTypsl
Huskoremmnep. xoten

2. ¢ orp. temrep. 40 °C 51 57 47 50 45 45
3. ¢ orp. Temmep. 50 °C 55 59 52 54 51 52
4. ¢ orp. Temnep. 60 °C 61 64 61 61 61 61
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DKCILTyaTallMOHHBIE JAHHBIE CHCTEMBI BOJIA-
Horo oromienus. Pacuer: 90/70 °C
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H 821.6

(TeopeTHyecKue AaHHbIE) H 821.5
Puc. 5. JxcniiyaTanHoHHbIe JaHHbIE CHC-
TeMbI BOASHOro oTomuieHust. Pacuer: 90/70
°C (TeopeTHYEecKre TaHHBIE)

Puc. 6. JxcrniiyaTanlHOHHBIE TaHHbIE CHC-
TeMbI BOJASIHOTO OTOIJIEHUS
COOTBETCTBYIOLINE MTPAKTHKE TAaHHBIE OOBIY-
HBIX OTONUTENIbHBIX yCTaHOBOK. TemioooMeH-
HBIC TIOBEPXHOCTH PACCYUTAHBI C 3aI1aCOM
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’ 4 fan
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Puc. 7. HuskoremnepatypHas cucTeMa 0To-
nienns. Pacaer: 55/47 °C

okoiio 35 %, cieoBaTeIbHO MOTPEOHOCTH B
TeIyie yMEHbIIeHa NPUOIM3UTENbHO Ha 27 Y.




bk — BpeMsi IIOJTHOTO UCIIOIb30BAHUS KOTJIA [UISl OTOILICHHUS B
yacax/roz

baxw — BpeMsi IOJIHOTO MCIIOIb30BaHUs KOTJIA Ul 00ecreueH s
ropsiueil BOJOH B 4acax/Tox

OpHeHTUPOBOYHBIE 3HAYEHHUS I 3"y COOTBETCTBEHHOT a6

1.

2.3.2. Cpenusist TeMIiepaTypa KOTia, OIpeesiomas cpeHee
3Ha4YeHHE Jp

[Torepr Ha TOTOBHOCTH MMEIOTCS TOJBKO B IEpUo] BpeMeHH (b
— b,y), ¥ clle1oBaTENBHO B JII000€ BpeMs, B TeUEHHE KOTOPOTrO
KOTeJI He TTOCTABJISLT TEIUIO HU TS OTOIUICHUS IOMEIeHNH, HI
1u1s obecrieyenust ropsiuei Bogod. Takum o6pa3om, HCKkoMoe
3HAUCHUE TEMIIEPATYPhl 3aBUCHUT TOJBKO OT BPEMEHHU U OT TEM-
HepaTyphl.

Z %,

kg = ——[°C] (40)

Zp

Jli1st KOTia co CMECHTEIeM ¢ MEXaHWIECKHUM IIPUBOJIOM, a TaKXKe
JUIsL KOTJIa C OpPaHNYeHUEM MUHHUMAJIbHON TeMIepaTypsl aeii-
CTBUTEIILHO CKa3aHHoe B pazzaene 2.2.1. Kpome Toro, cieayer
YUHUTBIBATh, YTO HU3KOTEMIIEPATypPHbIE U CBEPXHU3KOTEMIIEpa-
TYpPHBIE KOTJIbI JJIs IOTIOTHUTEIBHOM 3arpy3Ku HaKOMUTeIel
pa3orpeBaroTcs 10 TeMIIepaTypbl, NpuOIM3UTENBHO, 0T 60 10 70
°C. OTKIIFOYCHHE TOPENIKU IPOMCXOAUT TIPU JOCTHKECHUH 3a-
JaHHOM TeMmrepartypsl Hakonurelst, Hanpumep, 50 °C. B o0miem,
3arpy304HbIii Hacoc Onarogapst TaiiMepy MpPOJOJIKAET elle pa-
60TaTh, IPUOTU3UTENBHO, OT 4 10 5 MUHYT, YTOOBI TEMIIEpaTypa
KOTJIa MOHU3UIIACh HA, IPUOIM3UTENBHO, OT 5 10 8 K mpesxnae
4yeM ObLIa CHOBA pa3pelleHa OT/Jaqa TeIIa B OTONUTENbHBIH
koHTyp. Eciut 31ecs nmeer MecTo TpeboBaHue TeTIa TO TeMIe-
parypa KoTJIa OYeHb OBICTPO HOHMKACTCSI COOTBETCTBEHHO He-
00X0JUMOH TeMIlepaTypbl OTOIHUTENBHOI0 KOHTYpa. Vmeromee-
Cs1 B TAKOM CJIydae B CHayaja B KOTJIe M30BITOYHOE KOJIHMYECTBO
TeIIa OTAAETCs TAKXKE C MONb301 B OTOMHUTEIBHYIO CUCTEMY,
4TOOBI KOMIEHCUPOBATH ASPULUT TEI1a, BOSHUKAIOIIH TaM BO
BpeMsI 3arpy3KH HAKOMUTENA. B 4uncTo neTHeM pesknmMe Takas
BO3MOXXHOCTb OTCYTCTBYET. biiarogaps xopouei Terion3os-
LM ¥ HE3HAYUTEIILHBIM ITOTEPSIM Ha TOTOBHOCTB Y COBPEMEH-
HBIX KOTJIOB HX TEMIIEPATypa IOCIIe 103arpy3KH HAKOIIUTEIs
aJlaeT JHIIb OYCHb MEIEHHO.
[Manenue TeMnepaTypsl BO BpEMEHH MOXET PaCCUUTBIBATHCS,
€CJIM U3BECTHBI BEJIMYMHA (g U Macca KOTJa.

Bennuuna maccel kotia:

My = My - ¢, + M, - ¢, [Wh/K] (41)
M,, — Macca MeTaJl1a KOTjia B KI'
My — Macca BOJIbI KOTJIA B KT
Cp, — crienmduryeckoe Terio (CTaib wim 4yryH) B Breuac/kr K
(¢ = 0,14 Breuac/kr K)
Cyw — cieruduyeckoe Temio Boasl (cw = 1,163 Br.uac/kxr K)

TManenue Temneparypsl Koia (3« ) BO BpeMs OTKIioueHus (Z)
paBHO

M,
Koy = T — "H-(‘l —e (42)
e — gnco Deiinepa (e =~ 2,718)
IIpumep a7t CBEpXHU3KOTEMIIEPATYPHOTO KOTJIA!
Macca meranna M,, = 180 xr
Macca Bojbl M,, =70 xr
Benuuuna q’g npu 60 °C q’B 6o = 0,009
HomunanbsHas Harpyska Pg=24200 Br
TemmoTexHUYeCKUH K.I1.1.. Nei = 0,93
Mwyk =70,0-1,163 + 180,0 - 0,14 =106.6 Br-uac/K
ITagenune TemnepaTypsl 3a z = 12 yacos:

1066- (80 — 20) -

e - y = (60 —20)-{1 — 2718 98- (60 = 20) — 174K

Tlockonbky B cirydae peryIupoBaHHs IPHOIM3HTEIBHO Yepes §
— 12 gacoB mo/mKHA IPOU30MTH HOBAs 3arpy3Ka HAKOIIHUTENS, TO
B YHCTO JIETHEM PEKHUME ISl HU3KOTEMIIEPATyPHBIX U CBEPX-
HHU3KOTEMIIEPaTypHBIX KOTJIOB MOTy4YaeTCs CPEIHsS TeMIepaTy-
pa komia npubausuTenbHo oT 50 10 55 °C. X0oTs MOXHO ObLIO
ObI IPOCTO NPEYCMOTPETh HAKONIUTENH Topsiueid Bogbl G0JIbIIe-
ro 00beMa, KOTOpBIE HaJI0 3alOJHATh TOJIBKO OJIMH Pa3 B CYTKH.
Cpennsist exxeTHeBHasI TEMIIEpaTypa KOTJIa OITycKaack Obl Ha
ouepenubie 5 — 7 °C. IIpu 3TOM CII€AyeT TOIBKO Y4eCTh, YTO Ha-
KOnUTENb OOJIbIIEH eMKOCTH XapaKTepHU3yeTCsl TaKxkKe abCoIIoT-
HO GOJIBLIMMY HOTEPSIMH TEIUIa, KOTOPBIE MOTYT COIIPOBOXIATh
HPOLIECCHI B TEUEHHE BCETO rojla. B HallMX MIMpoTax 4nucTo
JIETHUH PEXKUM PEIKO MPOAOIDKACTCS DOoIee TPEX MECSALICB.

OpHEeHTUPOBOYHBIC 3HAYCHUS S’kn u S’kq MPUBENICHBI B mabi. 1.
[H 821]



OKOHOMWYECKMUE NOKA3ATEJIN
COBPEMEHHDbIX KOTEJIbHbIX YCTAHOBOK

HuskoTemiepaTypHbIEC M CBEPXHH3KOTEMICPATYPHBIC KOTIIBI I peKUMa Da6OTBI C IIJTIaBHBIM PE€-

TYINPOBAHUCM C OAHOCTYIICHYATHIMHU M ABYXCTYIICHYATHIMHU I'OPCIIKAMHU — Yacts 11

Pa3zBuTHEe KOTENbHOW TEXHHKH B IOCIEIHHE TOMBI
XapakTepu3yeTcs DSHEPrHYHbIMM YCHIUSIMM, Ha-
MIpaBJIEHHBIMA Ha CHU)XEHHE BO3HHUKAIOIINX B KO-
TENILHBIX YCTAaHOBKaX MOTEPh U yBEIHMUEHHE TEM Ca-
MBIM TOAOBOTO KO3((UIMEHTa HCHOIb30BAHUS
SHEepruM ToIUIMBa B HMX. Hambomee skoHOMHYHOE
SHEpromnoTpedIeHne u Mo BO3MOKHOCTH MUHHUMAJIb-
HOE 3arpsi3HEHHE OKpY’)Kalolleld cpelbl CeroiHs sB-
JAIOTCS BaXXHOW 3ajaueil, KOTopas CTOUT Iepes
KoHCTpyKTopamu. IlocienoBatensHOEe — pa3BUTHE
MPUBENO K HU3KOTEMIEPAaTypHBIM M CBEPXHU3KO-
TEeMIIEpPaTypPHBIM KOTJIaM TakXe B 00IacTH CPEeIHUX
U OOJILIIMX MOIIHOCTEH, TaK KaKk TPU CHUIKECHUH
TEMIepaTypsl B KOTJIE MPOMCXOAMUT MPUHIMIINAIIE-
HOE€ YJIy4lLICHHE BCEX JKCIUTyaTallMOHHBIX ITOKa3a-
TENEeH.

C BeixogoM aupextussl VDI 2067 mosBuiiack mnpu-
rofiHasi KOPPEKTHash OCHOBA VIS NPOBEICHHUS pacue-
TOB TOIOBOTO KOd(dHIMEHTa HCIOIH30BAHUS
OOBIYHBIX KOTENbHBIX ycTaHOBOK. OHa, OIHAKO, He
BCerja W HE BO BCEM MpaBHJIbHA B MPHUIOKEHUH K
COBPEMEHHBIM HU3KOTEMIIEPAaTYPHBIM M CBEPXHM3-
KOTeMIepaTypHBIM KOTJIaM, YCTaHOBKaM C ABYMS U
Oosiee KoTiOarperaraMu, a TaKkKe KOTIaM C JBYX-
CTYNEHYaThIMU ropenkamu. B yactu 2 naHHOM pa-
6ote! (wacte 1 B HLH 1/85) usnmokeHsl, 10 MHEHHUIO
aBTOpa, HEOOXOIUMBIE JAOTIONHEHHS K 3TOW pacuér-
HO OCHOBE M IIPHUBEACHBI IPUMEPHI PACUETOB.

I'tontep Baruep, AmieHaopd

2.4. Koren paGortaromeii B JBYXCTeNeHYATOM pesKUMe IoO-
peJikoit

Ha puc. 8 u 9 noka3zaHbl HU3KOTEMIICPATYPHBIC Ta30BbIC U KH/I-
KOTOIUTUBHBIE KOTJIBI CPEIHEH U OOIBIION MOIITHOCTH.

B cooTBeTCTBUM C JUPEKTHUBOM O OTOMHTENBHBIX YCTAHOBKAX
Heiz.Anl.VO kotibsl ¢ momHOCThIO Bbime 120 kBt 1oimkHEI
HUMETh ABYXCTYIEHYAThIe TOpeNKH, 100 HeoOxoaumas oOras
MOIITHOCTh [IOJDKHA PACHpPEAEsAThCS Ha 1Ba HIM HECKOIBKO
KOTJIOB. (DaKTHYECKH IBYXCTYNEHYATHI PEeXHM paboThl 00y-
CIIOBITUBAET MPOJOJDKUTENBHYI0 PabOTy TOPENKH TOJBKO Ha
MEpBOI CTyneHu. Bropasi cTyNeHb MOXKET BKJIFOYATHCS MPH CO-
OTBETCTBEHHO Oo0ublIOi moTpebHOCTH B Terie. W, Haobopor,
€CJIM TepBasi CTYIEHb UCIOJIb3YETCsl TOJIBKO KaK BCIIOMOIaTelb-
HOE CPeJICTBO ITyCKa, TO MPH pacueTax CleAyeT paccCMaTpUBAaTh
OIHOCTYIICHYATHIH PEKUM PaOOTHI.

DaKkTUUeCKH ABYXCTYNECHYATHIH PEXUM PabOTHl KOTJIOB peanu-
3yeTcs AU TIOCTOSIHHO TOBBIIIAIONICHCS TeMIEepaTypsl OCpea-
CTBOM TOTO, YTO PEryJISATOP TEMIIEPaTypbl MEPBOH CTYNEHU yC-
TaHABIMBACTCS MPHONIM3UTENFHO HA 5 — 8 K BhIllle BETUYUHBI
perynsTopa Bropod crymeHu. s onTuMuzanuu paboThl HH3-
KOTEeMIIEpaTypHbIE KOTJIBI JOJDKHBI 00OPYHOBATHCS IOT0J03a-
BUCHMBIMH 3JICKTPOHHBIMU KACKATHBIMH M CICIAIIAMH YCTPOU-
CTBaMH, YIPABISACMbIMUA B 3aBHCUMOCTH OT HAarpy3Kd M BpeMe-
HH.

2.4.1. nons cTyneHel ropesikyi B TOJJOBOM MOCTAaBKE TeTIa

s onpeneneHus 3TOi JOMM MOKHO CHOBA HCIIONIB30BATH PUC.
4 (actp 1 B HLH 1/85, ctp. 13). OnHako yclioBHEM 3TOTO SBIIS-
€TCsl pPaBEeHCTBO HOMMHAJIBHON MOITHOCTH KOTJIa IIOTPEOHOCTH B
temte coorBercTBeHHO DIN 4701. IToBepxnocts A-B-C, o6pa-
30BaHHAsl HAa OTOH Juarpamme Mex1y KpHBOW U JIMHUSIMU KOOp-
JINHAT, SKBUBAJICHTHA OOIIECH ro10BOi paboTe MO MOCTaBKE Tel-
na. Ecnu, Hanpumep, NPUHATh MOILMHOCTH MEPBOI CTyNEHH ro-
penku Py, = 0,5 Py, To oHa BBIONHAET paboOTy MO MOCTaBKe Te-
miaa, KoTopas coorsercTByeT miomaau A-D-E. Bo BpemenHoit
obmactu D-F mepuonnvecku BKIIOYAeTCsl BTOpask CTYIHEHb (CO-
w10). IIpoomKUTETBHOCTD BKIIIOYEHHS BTOPOTO COIUIA IOJTyda-
€TCsl B TaKOM ClIy4ae M3 cooTBeTcTBYyMowEell miockoctu D-B-F
paboThl MO MPOU3BOACTBY TEIUIA M IPHPOCTY MOIIHOCTU IIPH
MOJIKJI0YeHUU Broporo coria (Ppy).

B pesynbraTe mpomoKHUTENFHOCTD MOAKIIOUCHHS 2-0i cTyme-
HU paBHa!

Bapa = Quk * fpo/Pp2 (aacos/rom)
Tlockonbky Temepb MpH MOAKIIOYEHUH 2-0i CTYHNEHH KOTeN pa-
60TaeT ¢ MOIHON MOITHOCTBIO, TO0Bas BEIPAOOTKA TeIUIa C HO-
MUHaJIbHOM MOITHOCTBIO paBHA:
Qan=baps « Py (kBT - yac/ron)
IocraBka Temia ¢ 1-oif CTyneHbI0, U, ClIEIOBATEIBHO, C IIOHU-
JKCHHOW HOMHHAIBbHOU MOIIHOCTBIO (Py,) paBHa:

Qar: QaK' Qan (KBT . ‘IaC/FO,Z[)
OpuUEeHTUPOBOYHBIE BEIWYMHBI JOJEH MOCTaBKU TeIjia ¢ HOMU-
HanbHOW MoHIHOCTHIO (f,) W yMeHbIIEHHOH MomHOCThIO (f,)
TIpUBEACHHI B Ta0M. 2 U

Ta6auna 1. Cpeausisi roioBasi TeMneparypa nojauu koraa B °C
(OtkoppexTupoBaHHas penakuus tabnuusl 1 B yactu 1. B pacuere Obuta
JomnyieHa omubka BBoga. Kpome Toro, mepruo oTomIeH s ObIT pac-
LIMPEH 10 OTHOCUTENbHBIX 6800 yacoB B rox).

Pacuer ycTaHOBKH 90/70 75/60 55/47

Frg | Y | Fxa | Y | o | Fia

1. Ycranoska 6e3
MPUTOTOBJIEHHS TO-
psAeii BOJBI

1. CBepxHU3KOTEM- 20,0 | 42,0 | 51,5 37,0 | 44,5 30,5 | 350
TiepaTypHEIi KoTen

2.Huskoremmep. 40,0 | 46,5 52,5 43,0 47,0 | 40,5 41,0
KOTel

3. Koren 50,0 52,5 56,0 51,0 52,0 50,0 50,0
4. Huzkoremrep. 55,0 - - - - 55,0 55,0

KOTEJI, KOHCTAHTa

II YcranoBka ¢
MPUTOTOBIEHUEM
ropsiueid BoJIbl
1. CBepXHH3KOTEM- 20,0 43,5 53,5 40,0 47,0 35,0 39,0
nepaTypHbIH KoTen

2. HuzkoTemnep. 40,0 47,0 54,0 43,0 49,0 42,5 44,0
KoTell

3. Koten 50,0 | 52,0 57,5 50,5 53,5 50,0 | 52,0
4. Huzkoremmep. 55,0 - - - - 56,0 56,6

KOTEJI, KOHCTaHTa

b.ku = 1700 yacos/rox; bxw = 200 yacos/rox




Koren | Ty T, T, Bpewmst pabotsl (b) yac/ron
bes npuro- C IIPUrOTOB-
TOBJICHHS JICHUEM TOp.
TOp. BOJIBI BOJIBI
Py, =0,5¢ OxoJio OxoJo
1 1,0 0,15 0,85 6 800 8760
1 0,92 0,52 0,40 6 800 8 760
2 0,08 0,02 0,06 1500 1500
g 1 0,78 0,63 0,15 6 800 8760
N— s 2 0,19 0,11 0,08 3000 3 000
Puc. 8. Pazpe3 Hu3KoTEeMnepaTypHOro 3 0,03 0,01 0,02 400 400
Kxoryia Paromat-Duplex Py, = 0,6 Py
1 1,0 0,11 0,89 6 800 8 760
1 0,92 0,33 0,59 6 800 8 760
2 0,08 0,018 0,062 1500 1500
1 0,78 0,56 0,22 6 800 8 760
2 0,19 0,10 0,09 3 000 3000
3 0,03 0,008 0,022 400 400
) GnK
o = ——— -
QGROE=GIEGYER Y 8L 79) (PR IR ol I 30 e
Ul Ther Mer
Tk = ! (43
Ta, = i i 7 Bbos 1\ ; 1-| (43).
T Ther [ by £+ 2 J i |
Jiis m1000# rpafany MOIIHOCTH JeHCTBUTEIBHO:
i 'rn ‘fr b — ba.-( : {" . -1- -
Sy = g
Puc. 9. Pa3pe3 Hu3koTemMneparypHoro kotia Turbomat- Mk Tk b - f- P .
Duplex TR, |

JIEHCTBUTENBHBI IS rpajalu MomHocTu Py, = 0,5 px u Py, =
0,6 Py.

Ecnu BeiOuparoTcs apyrue rpagaluy, TO J0JDKHBI COOTBETCT-
BEHHO 3aHOBO PAaCCUUTHIBATHCS APYTHE COCTABISIOIINE, HAIPH-
Mep 110 puc. 4.

2.4.2. DKclulyaTallMUOHHBIE JaHHbBIE KOTJIA [IPU JIBYXCTyIICHYA-
TOM pexuMe paboTh

PacueT npousBoauTcs cOOTBETCTBEHHO paszaenam 2.1 u 2.1.5.
BaxkHo, 4T00BI 1 1-as1 CTyIEHb TOPEJIKH PeryIupoBatach Kop-
PEKTHO COOTBETCTBEHHO M3MepeHusM. Y HaobopoT, conepxa-
Hre CO, OTHOCUTEIIbHO HOMHUHAJIBHON MOIIIHOCTH HE JTOKHO
OBITH OoJIbIIIE YeM, MpUOIM3UTENEHO, Ha 0,5 % 1 camoe 601b-
mee — Ha 1,0 %.

2.4.3. CpenHerogoBoi KO3 PHUIUCHT MOJIE3HOTO ICHCTBUS B
JIBYXCTYTICHYATOM PEKIME pabOTHI

Bo Bpemst paboTsl 00eux cTymneHel koTen padoraer co cBoel
HOMHHaJILHOH MoUIHOCTBIO (Py). TTockonbky Ha 3TOM OoTpe3ke
BpPEMEHH HE MOXKET IPOUCXOAUTDH MOJTHOE OTKIIIOUCHHE TOPEIIKH,
TO 3/1€Ch HET TaKKe IOTePb Ha FOTOBHOCTb. | eHepupoBaHue Te-
12 IPOUCXOIUT C K.IL.JI. HOMHHAIILHON MOITHOCTH (N).
OcTaToYHOE TCHEPUPOBAHUE TEIUIA MPOUCXOAUT MPH MOHIKCH-
HOW HOMHUHAJIBHOU MOIIHOCTH 1-0# ctymenu (Py,) u cooTBeTCT-
BYIOILIEM K.II.J. KoTJ1a (Ng,). Ha 3TOM 0Tpe3ke BpemeHu, ecTecT-
BEHHO, OBIBAIOT MOJIHBIE OTKIIFOUEHHS U B PE3YJIbTaTe 3TOrO —
MOTEPU Ha TOTOBHOCTh, KOTOPbIE MOT'YT ITOKPBIBATHCS TOJIBKO 1-
O CTYIICHBIO M OLICHUBATHCSI, BCICACTBHE ITOTO, IIOCPEIICTBOM
qBr-
Bpems moTHOro MCIoNb30BaHusI KOTIAa ¢ HOMHHAILHON MOIITHO-
cThi0 (by,) ¥ TOHMKEHHONW MOIIHOCTBIO (by,,):
Qo - 1 -~ R Bax -

P R
(b, cooTBercTBeHHO ypaBHeHUIO 23 1 31, 1-ast yacTh)
Ecmu Py =2 « Py, u, coorBercTtBenHo, Py, = 0,5 Pk, To

b, = G&]K"I";2'b¥r'ba~("r'

! I'QKr }p\('

b yac/ron

an =

yac/ron

(YuutsiBatoTCs W3MEHEHHs BenuuuH f, u ;).

2.5. KoTejibHbIE YCTAHOBKH € ABYMSI H HECKOJIBKHMM KOT-
JaMu

OtaenpHBIE KOTIIBI OJDKHBI OBITH OTPEryIMPOBAHBI HA BO3MOX-
HOCTb TIEPEKPHITHSI CO CTOPOHBI ceTeBOH Boabl. KOTIIbl, KOTOpBIE
HE HYXXHBI B COOTBETCTBUH C TPeOyeMOil MOIHOCTBIO, JOJKHBI
HOJIHOCTBIO MEPEKPBIBATHCS U OXJIAXKAATHCS 10 TEMIIEPATYPhI
oraruiMBaeMoro nomenieHus. Hu B koem citydae He clieyeT Ha-
rpeBaTh HEHYXKHBII KOTEJI, HAaIIpuMep 4epe3 NpeaoXpaHnuTeb-
HYIO PaCIIUPUTENbHYIO JINHHUIO.

B npunHuuMne nelcTBUTENBHO CleqyIOLIEE:

Ecnu B cucreme ¢ 1ByMs MM HECKOJIBKUMH KOTJIAMHU BCE KOTIIBI
TIOCTOSIHHO TTOIEPKUBAIOTCS TIPH pabodelt Temmeparype, To
CPEIHEro10BOi KO3 (PUIIMECHT HCIIOIB30BAHHS BCET/Ia XYyKE
4YeM B CHCTEME C TOJIBKO OJHNM KoTiioM. CiemyeT Taroke o0s3a-
TEJILHO YYHUTHIBATH, YTO IIPH PACIIPEICIICHUH O0IIEel MOLITHOCTH
Ha HECKOJIBKO KOTJIOB COOTBETCTBEHHO puc. I (cM. 1-yIo 4acTp,
cTp. 10) B pacueTax cieqyeT UCIOJIb30BaTh HAMMEHBIINE K.I1. 1.
KOTJIa ¥ HaHOOJNBILNE BETHYHUHBI (g, YTO YACTO YIIyCKaIOCh.

B ycTanoBke ¢ AByMs1, HarIpuMep, KOTJIaMU BTOPOH KOTeJ HE
JOJDKEH MOAKIIOYaThCS yXKe IMPH KPaTKOBPEMEHHBIX ITMKaX Ha-
TPY3KH , KOTOPBIE TOJIBKO BEIXOJAT 32 IIPE/IeIIbl MOIITHOCTH TIep-
BOTO KOTJIA JINIIB KpaTKoBpeMeHHo. CinikoM GICTpoe clie/s-
I1ee NOAKIIOYEHHE KOTJIa COBEPICHHO BPEIHO, TaK KaK IPH
YacThIX BKIFOYCHUSX U BBIKIIIOUYCHUSIX COOTBETCTBEHHO BO3HU-
KaloT IIOTE€PU Ha HATPEB U OXJIAXKACHHUE.

CanmkoM ObICTpasi peakuus ClaeIsIero KOTJIOBOro yCTpoicTBa
MOXET, KPOME TOTO, B YACTHOCTH IIPH TaK HAa3bIBAEMOM OIITH-
MHU3HPOBAHHOM PETyJIHPOBAHUN C OBICTPBIM HArPeBOM, IPUBO-
JUTH TOMY, YTO CIIEISIIHUI KOTEN YKe P paHHEeH OCEHH U eIle
IIpU caMoM Mo31HeH BecHe OyIeT KpaTKOBPEMEHHO BKITFOUAThCS,
XOTS BEyIIUi KOTeJ MOT OBl IPEOI0JIeTh KPATKOBPEMEHHBIE
IHUK{ HAaTPy3KH AaXe caM, yBeaudrBas Ha 5 — 20 MUHYT HepHo-
JbI TTOJTHOM Harpys3ku. IlockosbKy Teneps, IpH OTIMYHBIX 3Ha-
YEHHUAX g COBPEMEHHBIX KOTJIOB OOJIBIION U cpeaHel MOIIHO-
CTH, TEMIEpaTypa KOTJIa MafaeT JIUIIb YPE3BEIYaifHO MEUICHHO,
TO TIOYTH TTIOCTOSTHHO BCE KOTJIBI TTOJICP>KUBAIOTCS TIPH TEMIIE-




parype roroBHocTu. ClieyeT TaKkxkKe OTKa3aTbCsl OT 4acTOH cMe-
HBI BEIyILLIEro KOTja B ciensieM obopynoBanuu. OqHopazoBoe
MEPEKJIIOUCHHE 32 FOJl SKCIUTyaTalluk BO BCEX OTHOIICHHAX Ca-
MoO€ HpaBHiIbHOE. B TakoM citydae ciesiiuii KOTe IOJHOCThIO
OTKJIIOYACTCS Ha MPOJOJDKHTEIBHOE BPEMsl, TPUOIM3UTEIIBHO C
KOHI[a (heBpasst 10 Hadaja AeKalpsi; TOITOMY €ro MOXKHO XO-
POIIO BEIYUCTUTH U 3aKOHCEPBUPOBATH HA JUIUTEIHFHOE BPEMsL.

2.5.1. YcraHoBKa C IByMsI UJIM C HECKOJIbKUMU KOTJIaMU U O~
HOCTYTICHYATOM PEXKHUME PabOThI TOPEIKH

Eciu 0611asi MOLIHOCTD PACIIPEASIISETCS MEXILY KOTJIaMHU CO-
BEpIICHHO PaBHO, TO:

Pxi..n = Pke/nx

IJie Nk — KOJHUYECTBO KOTIIOB,
TakuM 00pa3oM o0IIee YHCI0 YacoB IMOJIHOTO HCIOIb30BaHHUS
BCEX KOTJIOB PaBHO:

bake = baxk Nk YacoB/TOJ

IIpu HEOMMHAKOBOM PACTIPEICIICHIH MOIIHOCTEH MEKITY OT-
JICJIbHBIMH KOTJIAMHU:

BaKl = le . (PKg/PKI) . baK ‘IaCOB/FOZ[

U T.1A. (Y4UTBIBaeTCs U3MEeHeHne KodpduimeHTos fy).

J11s1 KOTJIOB OJJHOTO TIPOM3BOIUTEIISI M PABHOW MOIHOCTH, [IPU
OIMHAKOBO XOPOILCH PEryINPOBKE TOPEIOK, MOXKHO MPUHUMATH
TaKKe OJJMTHAKOBEIC SKCILTYyaTallMOHHBIC TapaMeTPEI.

B Takom cnydae cpetHerojoBoi K03 GUIUEHT UCTIONB30BAHMS
paBeH:

kBT

e

1)-q9+1

Mo = — 5 (45).

by - i
rze Y b — cyMMa epuoaoB BpEMEHH IKCILTyaTalliK BCEX KOTJIOB
B yacax/rop.

Ecnu npenycMaTpuBaroTes KOTJIbI pa3IMYHON MOLIHOCTH, pac-
YeT OTJEIbHBIX KOTJIOB JIOJDKEH IIPOU3BOJUTHCS C PA3IUIHBIMU

1 COOTBECTCTBCHHO:
1

Tk = — . _—

) Tk by ‘ fic
do To ) g o]y de
Tt Baiq ] ez

by
(--2 —1)-q5.‘.+‘|
ba!(? !

(46).

2.5.2. YCTaHOBKHM C IBYMS M HECKOJIbKUMH KOTJIaMHU M (haKTHUe-
CKHM JIByXCTYHEHYAThIM PEKHMOM IOPEIIOK

Ecnu

Pxi..n = (Pxg/ng) « Pgg= Qn b Px; = 0,5« Py,

TO CyMMa YacoB ITOJHOT'O UCIIONB30BaHUS BCEX KOTIOB C HOMU-
HAJIbHON MOIIHOCTBIO:

Zbyy = by - gy + fp + =)o g uacos/rop

X by = by X f - yacos/rog (47).
CyMMa 4acoB IOJIHOTO MCIONB30BaHUs BCEX KOTJIOB C IOHU-
JKCHHOW HOMHMHAJIBHON MOILHOCTBIO IIPU IIEPBOM CTYIIECHU I'0-
PETIKH:

b, =by-Xf-n -2 (48).
ITpu xoTnax paBHON MOIIHOCTH, HO C APYTOil peryIUpOBKOH 1-

0i1 cTyneHu:

Jacoe/ron

Fe

I‘DK

(yuutsiBaeTcst n3MeHenue kodpdurmenros f;)). Y b,, cocrout u3

PaBHBIX BEJIMYHH.

JI1s1 KOTJIOB ¢ OIMHAKOBOM MONTHOCTHIO M Py, = 0,5 Pk
1

LS [V s Ol

T i Ther ( by - X1 -2-ng (50).

JI11 KOTJIOB ¢ OJJMHAKOBOI MOILITHOCTBIO, HO € IpyTroOil HacTpoii-
KOH NMepBOH CTYNEHU:

by = by Th- e

yacos/rog (49)

Take = . 1
~ 1)-c;q;r + 1

Mok = —

9KCIUTYaTALMOHHBIMH 1APAMETPAMH. I 37 RSN R SO AR .
B takom ciyuae: “‘n— + o [ '—37;:,—" - 1) *Gar + 1}
1 g J by Eh.2. =X
Mo = P ‘ Pr (51)
e e |
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rpy3KH

nang, Kensh)

neidcTBHS B 00J1aCTH YACTHYHOM Ha-

0 813 632 , 055

(KpuBas 1 neMoHCTpUpYET, MEXIY IPO- 4
YHM, OYE€Hb XOPOIIIee COBMAACHHE C pe-
3yJbTaTaMy psifia U3MEPEHHU Ha UCTIBITa-
TEJILHOM CTEHJIE IO 3aKa3y TUV Peiin-

HEZ1 1T
a — CBepXHHU3KOTEMIIEpaTyPHBIN KOTEI
6 — kote, KoHcTanra 75 °C
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HpI/I HEOAMHAKOBLIX MOLIHOCTAX U Pa3HBIX HaCTpOﬁKaX TOpEIIOK:

11r:12

T2

1
bl_b 1
( = 1) Qe + 1]+

ar1

2.5.3. YcTaHOBKU C JBYMS MJIM HECKOJIBKUMU HU3KOTEMIIEpa-
TYPHBIMH CBEPXHHU3KOTEMIICPATYPHBIMH KOTIaMU

DKCIUTyaTalMOHHbIC TapaMeTpPbl KOTJIOB, a TAKXE CPEIHHE o~
JIOBBIE paboUue TeMIepaTypbl MOXKHO PACCYUTATH COOTBETCT-
BeHHO ab3amam 2.1. — 2.3. [l BceX KOTJIOB MOXKHO IIPUHSATH
PaBHBIMH CpeJHHE pabodue TeMIIepaTyphl; 3TO JeHCTBUTEILHO
Taroke 1yt 1-o0# crynenn. C HoJrydeHHBIME TakKUM 00pa3oM
JTAHHBIMHU PaCCUUTBIBACTCS CPEHEr0JOBOM KOI((GHIMEHT UC-
10JIb30BaHUsl COOTBETCTBEHHO pazzeiam 2.5.1. —2.5.2.

3. Bpemst paGoThI 01HOI0 KOT./1a B TeyeHue roga (b)

B o0mem ciaydae 11 KOTJIOB ¢ HOAKIIOYEHHBIM 000pyJ0BaHH-
€M ATl IPUTOTOBIICHUS TOPSTUEH BOABI MOXKHO IIPHUHSTH YHCIIO
yacoB paboTsI 3a rof okoJo 8 760, a g KOTI0B 6€3 000py 10-
BaHMS JUIsl IPUTOTOBJIEHHS TOPSIEii BOJBI M IIPHOIM3UTEIEHO
275 nusmu ororieHust — okoo 6 500 yaco. OiHaKo y coBpe-
MEHHBIX KOTJIOB BO3MOJKHBI IIOJIHBIE OTKJIIOYEHHsI, HAalIpHMep B
HOYHOE BpPeMsl, a TAK)Ke JIETOM BHE IIEPUOI0B 3aIl0JIHEHHS Ha-
konuTeneil. Eciu mpuHATE BpeMs HOUHOTO MOHMKEHUST PABHBIM
8 "acoB/neHb, a BpeMsi JIeTHero otkimodeHus 2 x 11,5 ga-
COB/IIeHb, TO O0IIEe TOI0BOE BPEMs OTKIIOYCHHUS PaBHO:

T,s=275.84+90.2.11,5=4270,0 yaco/rox

Ecnu BBeCTH 3Ty BeIMYMHY IIPSMO B BUJIE BEIYUTAEMOT0, TO 3TO
OBl 03HAYAJIO, YTO JJISI JAHHOTO IIPOMEXKYTKA BPEMEHH He OBLIO
ObI HUKaKoro pacxona Hepruu. OJHaKo 3TO ObLIO OBl JOKHOE
3aKIII0YCHHE.
Tax pabouas TemnepaType KOTJIa HEMOCPEACTBEHHO MOCIE MOJ-
HOTO OTKJIIOYEHHS HU B KOEM Clly4yae He NOHIKaeTcs OpoCcKoM
JI0 TeMIIepaTyphl OTAIIMBAEMOro OMEIeHHs. TOYHO Takke Ha
ClIeyIoIiee yTpo WK Hepe 3alloTHEHHEM HaKouTeNs pabodast
TeMIeparypa KoTia He MOKET OBITh H3MEHEHA IO He0OX0AUMO-
T'0 3HAUCHHUS 63 COOTBETCTBYIOIIETO PACX0/a SHEPTHH.
UToObI HONYyYUTh KOPPEKTHBIE PE3yJIbTATHL, CIEAYET PaCCUUTAaTh
NaJIcHue TEMIIEPaTyphl BO BPeMsl OTKIIIOUEHHS ¥ PACXOJ dHep-
THU JUIs1 TIOBTOPHOT'O HarpeBa.
Pacxon sHeprum A1 HOBTOPHOTO HAarpeBa:
Mk - % (=)

Mk
Y COBpEeMEHHBIX KOTJIOB B COOTBETCTBHU C paznesioM 2.3.2 mpu
temreparype otkiitodeHus 60 °C 3a 12 yacoB najeHue Temie-
parypsl niosryganocsk 17,4 °C. 3aecs 60 °C COOTBETCTBYIOT TEM-
nepatype KOTJIa OCJIe 3aT0JIHEHHS HAKOITUTEIS C y4eTOM Ipo-
JOJDKAIOIEHCs: paboThl 3arpy304HOT0 HACOCA B UHCTO JIETHEM
peKHMe.
Jlnst BpeMeHH HarpeBa CpemHssl TeMIepaTypa KOTiaa K MOMEHTY
HOYHOTO OTKJIIOYEHHS MOXKET OBITh NPUHATA PaBHOU 0K0iI0 37
°C. IMagenue TeMIepaTypsl 3a 8 4aCOB B COOTBETCTBHU C YPaB-
HeHHEeM 42 MOXKET M0JIyyaThesl paBHbIM okoito 5,0 K.

BT yac.

Qa

Pacxon sHepruu Ha Harpes (J€TOM) paBeH:
Qa=(106,6+17,4:0,93)-90-2 .10~ =359,0 kB - wac/roxn
Bpewms narpesa:

Qa=(106,6-5,0:0,93)-275+1+10° = 158,0 kBt - ac/rox
Qag= 517,0 kBt « yac/ronx
Ecnu Bo BpeMst eproioB 6e3 1mojaun Teruia mpojoJnKaroT HOo-

nepxkuBath TeMi. 60 °C, coorBercTBeHHO, 37 °C, TO pacxon
SHEPTUH Ha MOTEPHU MPH MOJICPIKAHUU TOTOBHOCTH (JIETO):

(52).

fr? [ { b? — Iban‘.?
: ( = 1) a2 + 1
Tikr2 L barz
Qp=Ps-q’p-z
Qg =24,2-0,0085-90-2-11,5=186,0 kBt - gac/rox
Qg =24,2-0,0035-275.1-8=426,0 kBt - vac/rox
Qag=612.0 kBT - yac/ron
AQ =95.0 kBt « gac/rox
3nech hakTHUecKas 3KOHOMUSI SHEPTUH OJ1arofapst IMOJIHOMY
OTKIJIIOYEHHIO COCTABIIET OKoJIo 95 KBT - 4acoB mim, COOTBET-
CTBEHHO, 9,5 J1 KOTEILHOTO TOIUINBA. V1 HaNPOTHB, €CIIN CUUTATD
(axTHUECKH COKpalieHne BpeMeH! paboTh! mpuMepHo 1o 4 270
4acoB/TOJI., TO DKOHOMHS JocTuraer 612 4acoB/roj, 4to cooT-
BETCTBYET OKOJIO 61 J1 KOTEIBHOr'O TOILIMBA.
Bmpouewm, 66110 OB HEIPABUIIBHO TAKKE ISl IEPHOJOB OTKITIO-
YEeHUs IPHHAMATH OCTBIBAHHE KOTJA 0 TEMIEPATypPhl OTAILIH-
BaeMOT0 ITIOMEIICHUS], a 3aT€M YUHTBIBATh PacXo]l SHEpPruu Ha
HOBTOPHBII Harpes 0 60 °C wiu, coorBercTBenHo, 37 °C. B
TaKOM CJIy4ae pacxo]] SHEPI'HHU Ha HarpeB OKa3bIBAICS ObI BAPYT
OOJIBIINM, YeM JUIsl IOAJEP)KUBAHUS TEMIIEPATYPBI, a 3TO Gpu3u-
4ECKH HEBO3MOXKHO.
Taxum o0Opa3oM, B KauecTBe BpeMeHH paboTHI (b) Bceraa cuemy-
€T BBOAWTH CPEJHEr0JI0BOH MEPHO, B TEIEHHE KOTOPOTrO KOTEl
HMeeT pabouylo TeMIlepaTypy, KOTOpast BEIIIE TEMIIEPaTyphl
OTaIUIMBaeMOro nomenieHus. [Jist HU3KOTeMIIepaTypHbIX 1
CBEPXHHM3KOTEMIIEPATyPHBIX KOTJIOB TaKXKe CIIeyeT BBOAUTD B
(dhopmyiy okoso 8 760 yacoB/ro1 UM, COOTBETCTBEHHO, 6 500
4acoB/To[1.
MO>KHO OLIEHHTH MONHBIE OTKIIOYEHHS TOJIBKO TSI KOPOTKHX
TIPOMEKYTKOB BPEMEHH, HallpuMep, oT 8 10 12 gaco/neHb ¢
COOTBETCTBEHHO YMEHBIICHHBIMU CPEAHETOIOBBIMU PAaOOINMHU
TeMIiepatypamu (maoa. 1).
ITo cMeICIy B KadyecTBe may3 B paboTe JIeHCTBUTENEHBI TOIBKO
HEepPHO/IbI BPEMEHH, B TEUCHNE KOTOPBIX TeMIIepaTypa KoTia
OITyCKaeTCs IPUOIM3UTEIBHO 10 TEMIIEPATypPhl OTAITHBAEMOTO
MoMelIeHHs. DTH TEePUOIbl BpEMEHH MOIJIH OBl U3MEPSATHCS Ha-
KJIaJHBIMH KOTJIOBBIMH TEPMOCTATaMH U CYETUMKAMH 4acOB pa-
00TBI. DTO OBLTO OBl HHTEPECHO, pa3yMeeTcsl, TOJIBKO B yCTa-
HOBKaX C ABYyMS HJIM HECKOJIIBKIMH KOTIaMH. 3/1€Ch, IO MEHb-
mreit Mepe, MOXKHO JIOTIOJTHATEIBHO YCTAaHOBHUTH OIIMOKHU B DKC-
IUTyaTalyy WK B CIIEASIEeM 000pyJ0BaHIH KOTJIOB.

4. IIpumepsl pacyeToB

B xauecTBe ycioBus 371ech IPUHUMAETCSI OIMHAKOBO XOPOIIast
TEIIOM30JIILNS, @ TAKXKE OJJMHAKOBO XOpOIIee Ka4eCTBO TOILTH-
BA, XOTS B 3TOM, €CTECTBEHHO, MOT'YT OBbITh OTJINuMA. Takum 00-
pa3oM, HaTpuMep, IPH MaJEHBKUX MOIIHOCTSAX KOTJIBI C TOMOY-
HBIMH KaMepaMH W3 JISTHPOBAaHHOH CTaIM MOTYT JIerde 3Kc-
IUTyaTHPOBATHCA C OUCHb HE3HAUUTEIBHBIM H30BITKOM BO3/yXa,
YeM TaKHe jk€ KOTIIBI C TONOYHBIMA KaMepaMH ¢ CHCTEMOM IIpo-
ToKa Bozbl. C ApyToli CTOPOHBI, BEIOpAHHAs TOJIIMHA TETLIO-
M30JISILMN TAK)Ke MEHBIIE CKa3bIBACTCsl Ha KaYeCTBE TEIION30-
JISILIM — 3TO TAK)KE OYSHb CHJIBHO BJIMSET Ha TO, HACKOJIBKO
CHJIbHO MCKITIOYAOTCS TETJIOBBIE MOCTUKH U IIPEOTBpAIaeTCs
LUPKYJALMS BO3AyXa MEXY KOTJIOBBIM OJIOKOM M TEIIOU30Is-
LUCH.

31ech ciaeyeT TOIbKO yKa3aTh Ha TO, KaKUe Pa3iIMius 3aaf0T-
Csl, TIPH IIPOYUX PABHBIX YCJIOBUSX, B 3aBUCHMOCTHU OT MOII[HO-
CTH, IPUHIMIA PabOTEL, paboyeil TeMnepaTypsl U AUHAMHYE-
CKHMX pabounx xapakTepucTHK. [109TOMy 1151 HOMUHAIBHOI
MOIIHOCTH, U3MepeHHOM coorBeTcTBeHHO DIN 4702, ycnoBuem
ABJIAIOTCS €JIMHBIE, 3aBUCSIIME OT MOIIHOCTH SKCILTyaTaI[OH-
HBIE TTapaMeTphl, TaKUe Kak B mabauyax 3 u 4, HOYTH peaabHO
yKa3aHHBIE 7151 TEXHHYECKOTO ypoBHs 1984 rona.

Jlnst BcexX HOBBIX YCTaHOBOK B PUMEpPaxX pacdeToB IPUHAMACT-
csl moNHOe Hctiob3oBanue Komia (b,k) 1900 wacos/rox u Kpyr-
JoroanvHas pabora ¢ obecrieueHrneM ropsiacii BOIOM.



4.1. ITapaMeTpbl KOTJIAa IIPH NOHUKEH-
HOIl MOLITHOCTH

TaﬁJmua 3. HapameTpm COBPEMEHHBIX KHAKOTOIVIMBHBIX U I'a30BbIX KOTJIOB IPH Bepreﬁ

M MoHIKeHHoi MougHocTH 3k, = 75 °C (KoTes MaJIeHbKOii MomHOCTu)

1. HomMuHansHast MOIIHOCTE Py kBT 17,0 21,0 27,0 43,0 67,0
VKazauHbI# B mabn. 3 KoTen ¢ BepxHeit 2. HwxkHsss HOMMHAJIbHAS MOIITHOCTh Px: kBT 14,1 17,4 22,4 35,7 55,6
HOMHHAIBHOM MOIIHOCTBIO 27,0 KBT s1071- 3. TemnepaTypa OTXOASAIIMUX ra3oB npu Py N °C 210,0 210,0 210,0 | 210,0 210,0
JKeH OBITh OTPETryJIMPOBAaH Ha yMEHBIICH- 4. TemnepaTypa OTXOISALIKX ra30B npu Py, 9a °C 187,0 | 187,0 187,0 | 187,0 187,0
Hy1o Ha 17 % mouHocts 22,4 kBT. Tem- 5. Coneprxanne CO, npu Py co, | % 13,2 13,2 13,2 13,2 13,2
Tiepatypa OTXOIUIIX Ta30B yMCHBIMACTCA, | ¢ Copepsxanme CO; mpu Py, co, | % 13,2 13,2 13,2 13,2 13,2
npubnusurensHo, Ha 13,5 °C npu noHu- T b 2 5 o3 03 3 <3 o3
’KEHUH MOIIHOCTHU Ha Kaxkasie 10 %. - 1/OTCPH Ha OTXOIAMIHIC Fasel MPH Fic Qa 70 ’ ’ > ’ ’
IIpy CHKUraHMU KOTEIBHOTO TOIUIUBA: 8. [ToTepH Ha OTXOZAIIHE Ta3BI NPH Py Q | |75 7.5 7.5 7.5 7,5
[orepu Ha oTxonsmIne ra3bl qa, (Yp. 16): 9. Ilotepu Ha u3Iy4eHHES Qs % 2,9 24 2,0 1,6 1,4
Qar=0,59-[210,0 - (1,7 13,5) - 20] : 10. K..x. kotoa | % | 886 |81 [895 [899 [901
— )
13,2=75% . 11. K.m.a. kotna % 89,0 89,6 90,07 90,56 90,80
Koa¢durpent nonesHoro fefcTBHs KOTIA Mke
(yp. 33): 12. BenmunHa qp mi1s Py Qg % 1,45 1,32 1,20 0,95 0,75
) 751 13. Bennunna qp 515 Py, Qer | % 1,76 1,59 1,45 1,15 0,91
22.4. (1 — -J 14. ITotepu Ha u3nydeHue Juis Py, Qs | % 3,5 2,9 2,43 1,94 1,70
100
Mer = = = 0,9007
224 4 _’_7_-0_ ) _2_{1 Ta6aunua 4. [IapaMmeTpbl COBpeMEHHBIX *KHIKOTOIIMBHBIX H Ta30BbIX KOTJIOB CpeHell 1
' 0885 100 60.1b1110ii MOLITHOCTH IIPH FOPEHUH ¢ H30LITOYHBIM IaBJIeHHEM
e s roromoers .34 Dlowmmmomoen, S e S0 TI00 TS0 o0 o0
s = 1,2 (27,0 - 0,9007) : (22,4 . 0,895 = H'eHH P Y K ’ ’ ’ ’ ’
E 1,45 %. 3. Temnepatypa oTxomauuix rasos ipn P | g | °C | 2200 | 2200 | 2200 | 2200 | 2200
OTEPHU Ha U3JIyYCHHUE:
Qs = 2,0 - (27,0 - 0,9007) : 22,4 + 0,895 = 4. Temneparypa OTXOAAIIMX Ta30B MpH Pk, N °C 155,0 155,0 155,0 155,0 155,0
=243 %, 5. Conepxanne CO, npu Px CO: % 13,8 13,8 13,8 13,8 13,8
6. Conepxanne CO, npu Py, COs % 13,2 13,2 13,2 13,2 13,2
7. Ilotepu Ha oTXoxs1Me ra3bl npu Pk Qa % 8,55 8,55 8,55 8,55 8,55
8. [lorepu Ha oTxonsIMe ra3sl Npu Py, Qa % 6,03 6,03 6,03 6,03 6,03
9. IloTepu Ha U3IyYeHUE Qs % 1,2 0,80 0,6 0,45 0,3
10. K.m.1. kotina Nk % 90,25 | 90,75 | 90,85 | 91,00 91,15
11. K..a. kotia Nir % 91,93 | 92,61 92,95 | 93,19 90,46
12. Bennuuna qp amst Px Qs % 0,60 0,35 0,30 0,23 0,18
13. BennuuHa qp 114 Py, Qer | % 1,02 0,60 0,51 0,39 0,31
14. TTorepu Ha u3ny4eHue Juis Py, Qer | % 2,04 1,36 1,02 0,78 0,51

4.2. [TapaMeTpbl CBEPXHU3KOTEMIIEPATYPHOI0 KOTJIAa B 00-
JIACTH YACTHYHON HATPY3KH

B kagectBe ycnoBus GepeTcs CBEpXHU3KOTEMIIEPATYPHBIH KO-
TeJ ¢ MAaCCUBHOM ABYXCIIOMHON pedpHucToii CTpyKTypoii. B co-
OTBETCTBHUU C pazfenoM 3.1 Takoil KOTed JOJKEeH ObITh OTpery-
JIUPOBAH Ha MOHIKEHHYIO MOILIHOCTB, Hanpumep, 22,4 kBt. Ilo

pesyibratam nsmepennii 34, pasro 30 K, ay pasHo 0,6 1 a
pasHo 0,65. Ilpu cpenneii Temneparype Kotia, Harpumep, S0
°C (akTHYeCKas CTEINEHb UCIOJIB30BaHus B ycTaHoBKe 75/60 °C
C pagnaTtopamMH paBHa

= (,55.

o — ( 9 — 8 ) ( 50,0 — 200"

% — &) 67.5 — 200 |

ITorepu Ha uznyuenue (yp. 35)

[0 —20\" 06 + (1 —06)|-243 = 1.770%
q., (675_20 06 4+ (1—086)]-243 = 1,77%

IMoTepu Ha oTxomsmue rassl (yp. 35)

1870 — (67,5 50).-065 — (1 — 0,55)-30 20
Q4 = 059
13.2
= 6,350,

K.a.a. xotna (yp. 35)

_ 177 — 635
N = = 0919,

100

HOTepI/I Ha T'OTOBHOCTH

s (590 20,0\"° -
e " \ers — 20,0) = 0.79r.

Ha nuarpamme (puc. 10) nokaszaH K.11.J1. yIOMSIHYTOT'O BBILIE
CBEPXHU3KOTEMIICPATypHOTo KOTJIA [T TPEX BEIMYHH MOIIIHO-
CTHU B 3aBHCUMOCTH OT CPE/IHEH TeMIepaTyphbl KOTja, TeMIiepa-
TYpPbI IOAAYX KOTJIa ¥ CTEIICHH HCIONb30BaHMUSI.
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Y Ve
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Puc. 13. CpeaneronoBoii k03(ppuumeHT NCN0JIb30BAHNS B 3aBHCH-
MOCTH OT MOLUIHOCTH, THNIA KOT/1a H NPHHIMNA JeiicTBHSsI

(1 - xOTeT COOTBETCTBEHHO MUHUMAIEHBIM TpeboBanusam DIN 4702,
BbITyck 1979; 2 - kored, koHcTanTa 75 °C, oqHOCTYIIeHYaTast TOPEJIKa,
TOPEHHE NPU pa3pexeHuu; 3 - KoTell, KoHcTaHTa 75 °C, oMHOCTyeHYa-
Tasi TOpeJIKa, TOPeHHUe NIpU N30BITOYHOM JAaBIICHUH; 4 - KOTell, KOHCTaH-
ta 75 °C, ABYXCTyNECHYATHIN PEIKUM TOPEIIKH, TOPEHHUE [IPH pa3pexke-
HUM; 5 — KoTel, KoHcTaHTa 75 °C, IByXCTyHEHYATBIi PEXXUM TOPEIIKH,
ropeHue Mpu U30BITOUHOM JABJIEHUHU; 6 - HU3KOTEMIIEPATyPHbIH KOTE ¢
JIBYXCIIOMHOM CTPYKTYpPOii TEIUIO0OMEHHBIX TIOBEPXHOCTEH, C IBYXCTY-
NIEHYaTOH paboTOM ropeNku, TOpeHne ¢ U30BITOYHBIM JaBIeHHeM; 7 —
CBEPXHHU3KOTEMIIEPATYPHBII KOTEJI C ABYXCIOHHOM CTPYKTYpOH TEII0-
OOMEHHBIX OBEPXHOCTEH M OHOCTYIIEHYATOH TOPENIKOii; 8 — cBepx-
HU3KOTEMIIEPaTypHBIil KOTEN C ABYXCIOWHON CTPYKTYPOH TeIIooOMeH-
HBIX TIOBEPXHOCTEH, C OJJHOCTYIIEHYATOH IOpPEIIKOM, C HIYKHEH HOMU-
HaJIbHOH MOIITHOCTBIO




4.3. Koy puumeHT HCNO0IH30BAHUS IJHEPTUH B 00J1aCTH Yac-
THYHOI HATPY3KH

YpaBuenus Juttpuxa (yp. ot 27 10 29) nmo3Bosis0T, KpoMe
MIPOYET0, PACCUUTATH KOI(DPUIIMEHT UCIONb30BaHHS KOTIOB
pH J1r000# YacTUYHOHN Harpyske. JocTaTOuHO TONBKO BCTaBUTh
B ypaBHeHHe 1/¢p BMecTo b/b,k. Kpome Toro, H0omKHBI ompee-
JITHCS CTIenA(IYecKUe TapaMeTphl KOTIIOB.

Jlst yka3aHHOTO BBIIIE CBEPXHU3KOTEMIIEPATYPHOI'0 KOTJIA C
MoIIHOCTHI0 22,4 kBT, Hanpumep, npu ¢ = 0,55 (1aHHbIE COOT-
BETCTBEHHO puc. 10)

0,919
— = 0,913
1)-000?9 b1
0,528
ose = 7 ~ 0919
—— — 1) 0,0046 + 1
0.32

CpaBHHM C 5THM pe3yJIbTaTOM TPaJULOHHBII KOTEJ, KOTOPBIH
MOCTOSHHO padoraeT ¢ Temreparypoit 75 °C. Tlonayuaercs:

0,9007
Moss = — ——————- 0,89
( ------- ~—1)-0,0145 + 1
055
0,9007 )
Mgz = — ; = 0,873
—_— 1)-00145 + 1
032

XapaKTepHCTHKa APyroro Ko3h(GUIMEeHT HCI0Ib30BaHNUs MTOKa-
3aHa Ha puc. 11.

4.4. CpeanerooBoii k03(ppuUHEHT UCNOIb30BAHUSA
4.4.1. HuskoremnepaTypHblii KoTen

Ipu kpyrioroau4Hoi paboTe C IPUTOTOBICHUEM TOpsYell BOJIbI
CpPEIHEro/10Bast TeMIiepatypa rnojgadu koria Jy, paBHa okoio 47

°C,a 9’Kg - okoyio 40 °C. Torza B cooTBeTCTBUH C puc. 10 Nk,
~ 0,926, a q’g, =~ 0,004, ecu cHOBa peyb UAET O YKa3aHHOM
BBIIIIE CBEPXHU3KOTEMIIEPATYPHOM KOTJIE C MOLTHOCTHIO 22,4
kBrt. Ecim BcraButh B hopmyity b,k paBaeiM 1900 wacos/rox,
TO:

= 0913

0,826
Mak = =

8760
- 1) .0,004 +1

(1900

4.4.2. Koten ¢ nocrosHHOH paboueit Temmneparypoit 75 °C

B cooTBercTBuM ¢ maba. 3 ciaemyer BCTaBUTh B GopMyity Ny =
0,9007 u qg = 0,0145.

0,9007

= 0,856

Nag = —
oy 8 760
( 1900

= 1) -0,0145 + 1

Hcxons u3 9Toro, OTHOCUTENBHO BapuaHTa paszaena 4.4.1, no-
JIy4aeTcst JOIOIHUTEIbHBIN pacxo okouo 6,65 %.

4.5. Ko1/10BBIC YCTAHOBKH CpeHeil MOLHOCTH

B kauecTBe ycnoBus BO3bMEM COBPEMEHHBIN KOTEJ C MOLIHO-
cteio 1 070 kBTt pu yactuuHo# Harpyske (Py) u ¢ MOIITHOCTBIO
642 kBt npu wactuynoit Harpy3ke (Py,). DkcrmyaTannoHHbie
rapaMeTpbl MOXKHO B3STh B mabi. 4 WM pacCUNTaTh.

4.5.1. OgHocTyneHuyaTas paboTa rOpesIKd ¢ MOCTOSHHOM TeMIie-
patypoii kotna 75 °C

Nk = 0,91; gz = 0,0023.

CpenneronoBoii KO3(PUIUEHT HUCIIOIH30BAHMS

091
Mak EE TR - 0,9025.
1)-0 0023 + 1
1900 )

4.5.2. [IByxcryneHyarasi paboTa rOpesKd ¢ TIOCTOSHHOW TeMIe-
partypotii kotna 75 °C

Nk = 0.91; Nk, 0,9319; qg, = 0,0039.

B cootBercTBUM ¢ maobn. 2: f, = 0,11; f,=0,89.

(3neck, pazymeeTcsi, HEMPABUIBHO PACCUNTAHHAS CTYICHYATAs
cXeMa CJICKEHUS] MOXKET MPUBECTH K COBEPILICHHO UHBIM pe-
3yJbTaTam).

CpenneronoBoii koadduunent ucnonb3oBanust (yp. 44):
1

0,11 0.89 8760 — 1900 0,11
—_— 4 - 1 00039 + 1
081 09319 _ 1
1900 . 0,89 - —
06
0,92294

OpHaKo HH B KOEM ClIy4yae HeNb3s ObUIO Obl MEXaHHYECKH Iie-
PEHOCHTB 3TOT PayIOLIUH Pe3yJIbTaT Ha MAJIble KOTJIbI C ABYX-
CTYIICHYATBIMU FOPEJIKAMH.

4.5.3. HuskoremnepaTypHblil KOTeN CpeAHel MOLIHOCTH C
JBYXCJIIOWHOH CTPYKTYpOii TETUI0OOMEHHBIX TOBEPXHOCTEH U
JBYXCTYIEHYaTOH paboTOH ropeiku

Ecliu MUHMMAIBHO JOIMyCcTUMas Temreparypa Kotia (3 min) y-
TaHOBJIEHa, HarpuMep, Ha 40 °C, TO B COOTBETCTBHUU C mabn. 1

CPEIHETOI0Bas TEMIIEPATypa ojaun Kotia 3 xn = 49 °C, a

9’kq =43 °C, ecin cHOBa GepeTcst yCTAHOBKA C TEMIIEPATypoit
75/60 °C. B TakoM city4ae COOTBETCTBEHHO puc. 6 (1-as yacth
CTaThU) WM PAacueTy TH BEINYUHBI UIMEIOT 3HaYECHHE OKOJIO 46
°C u, cooTBeTCTBEHHO, 40 °C. Ecnu Tenepp BBIKIIOYHUTE 1-yI0
CTyTIeHb, HATIPUMEP ISl MOTyUYEHUs] MUHUMAlIbHOW TeMIepary-

poi ko, p Jiy = 40 °C u nipu 52 °C, 10 1 ¥’ crrenyer ot-
HECTH K CpellHel TeMIieparype Kotia okoiio 46 °C.

IIpu ay =0,7ua=0,7, SA(_) =15 K u npu napamerpax coot-
BETCTBEHHO mabi. 4 MOTy4aeTCs:

(460 — 20,0 ases
0 = — - ;
f (575 - so.o) '
94 = 220 (67.5— 46) - 07 — (1 —0,4568) - 15— 20 = 176.8 °C
_ 1678 -
gy = 059- 138 = 7.559%0
(460 — 200"
a5 —————| .07+ (1-07)| 045 = 0279%
| 67.5 — 20,0
_ 7559 + 0279
Meaw = 1 — = 09216
100

f 1
Jay = 155 —(67.5—46)-07 (': O.AS-GS-CG}-“S---1':6.3?'(3

3nech pakTHUecKOe UCIOIb30BAaHKE TIPH 1-0i CTYIEHU TOPETKH
OoJbine B cooTHOIEHUH Py : Py,,, To ecthb 1 : 0,6, 4TO 10IKHO

YUHTBIBATBCS B pesyibTate ().

Q' ar= 0,59 (116,37/13,2) = 5,201 %.



: (46,0 — 20,0 B i .
q5, ( T ) .07 + (1 —07)|-078 = 04834
I 5,201 + 0,483
Mg =1— ———— = 09432
100
Hnu
(- |
642 -(1 )
i 100
Mgy =—— 4 = 09432
1070 0279
Gl 1l i
091 100
_ 46,0 — 200\
g =039 [————— ) 0,178%.
67,5 — 200

CpennerooBoii K03QGUINEHT UCIIOIb30BAHUSL:

011 089 8760 — 1900011 \ 000178
o — . — . 17 3
09216 = 09432 1
1900089 . —
06
= 09378
JlaHHBIE JUTS IPYTHX BEJIMYMH MOILTHOCTH HU3KOTEMIIEpaTypHO-
ro KOoTJa IpUBEJCHbI Ha puc. 12.

4.5.4. YcraHoBKa C JBYMsI KOTJIaMU COOTBETCTBEHHO pa3Jieiny
4.53.

[TapaMeTpbl OTACNBHBIX KOTJIOB MOXHO PAaCCUUTHIBATH OMUCAH-
HBIMH cII0cO0aMU WM MOTy4aTh Ha puc. 12.

Ipu N’ka6 = 0,921, N’kus = 0,9415, q e = 0,0022, by = 8 760
4qacoB/ron, b, =1 500 wacos/rox, > fn= 0,348, u ) f, = 0,652
MOy YaeTCs:

> =28760+1500=10260,0 gacos/ro.

My =
) 0.348

0652 /102680 — 1900-0348.2
I . e 1\ 00022 + 1
0,921 09415 1
190006522 ——
06
08327,

DTOT pe3ysbTaT MOXKET YAUBHUTH. Pacnpenenenue oorueit Mou-
HOCTH MEXAY IByMs 1 OoJiee KOTJIaMH, CIeJ0BaTEIbHO, HE TIPHU-
BOJIH 00513aTEIBHO K YIIYUIICHHIO CPEIHEr0J0BOro ko3 huiu-
€HTa UCIIOIb30BaHMSI.
[IpaBna, ects uckiarouenue. [Ipu kakoii-mudo moTpeGHOCTH B
MOIIIHOCTH, KOTOPasi B HACTOSIIEE BPeMsl 00ECTICUHBACTCS TOIb-
KO KOTJIaMH C NOBBIIICHHOHN TEMIIEpaTypo, IPUMEHSIOT Ba
WY TP HHU3KOTEMIICPaTypPHBIX KOTIIA.
3nech ycioBueM ObUIO crelisdiiee BKIOUSHHE CTyNeHe! ropel-
KM ¥ KOTJIOB IIPU OOBIYHOM OCHAIIIEHUH, a UMEHHO: KOTel 1,
ctynenb | — xoten 1, cTynens 2 — koten 2, cryneHb 1 — Ko-
TeJN 2, CTyTeHb 2.
Ecnm nocnenoBaTtenbHOCTE U3MEHSIETCS, TO €CTh: KOoTen 1 —
cryness 1, koren 2, crynens 1 — korten 1 — crynens 2 — ko-
Tel 2, CTyIIeHb 2, TO 3TOT Pe3yJIbTaT MOXKET yirydmarscs. [Ipas-
Iia, B IEPBYIO OYepe.ib CJIeyeT CUMTAThCS C TEM, YTO BpeMsl pa-
60THI BTOpOTO KOTia (b,) IIOYTH YABAaUBAESTCs, 3aTO FOI0Bas pa-
60Ta 10 NPOU3BOACTBY TEIIA, KAK M B YCTAHOBKE TOJIBKO C OI-
HHUM KOTJIOM, PaCCMaTPUBAETCS IPEUMYIIECTBEHHO CO CTyIIe-
HBIO 1.
[omygaercs: b =8 760 + 3 000 = 11 460 wacos/rox.

1

,.1‘.

0,11 0,89 11760 — 1900-0.11-2
; : - 1}-0,0022 + 1
0821 09415 1 )
1900-089-2-
= (,9373. 0.6

Taxoli pe3yabTaT Uil YCTAHOBKH C TOJILKO OJTHHM KOTJIOM, pa-
3yMeeTcst ToJIbKO ¢ TeopeTrueckumu 0,05 %, Bce-Taku He J10C-
TUTAETCs, U JEMCTBUTENBHO HE UMEET OOJIBILIOrO 3HAYECHMS, a

6saroaapst BBICOKOH 3KCIUTyaTallMOHHON HAJIe:KHOCTH MOTJIa
0Obl, 6e3yCIIOBHO, NIPEUIaraThesi yCTAHOBKA C BYMS KOTJIAMH.
Tenepb MOXKHO JIETKO OTBETHTb Ha BOIIPOC O PacHpeeNeHUH
MOIIIHOCTH B YCTAaHOBKAX C JIByMsI M TpeMsl KOTJIaMH. 31ech Ona-
rozaps HarJsAHOMY PACCMOTPEHHIO IPOOIEMbI MOXKHO OIIpe/ie-
JIMTH IPEIIOYTEeHNE U BHIOPATh COBEPIICHHO PaBHOE pacipeie-
nenue MomHocTH. Kpome Toro, Hanpumep, B yCTaHOBKE C ABY-
Ms KOTJIaMH U paclipeiesieHieM MouHoctu 1o 50 % Ha kax-
JIbIH, TIPH BBIXOZIE OHOM TOPEJIKH U3 CTPOS €llie BO3MOXKECH
IpueMJIeMblii aBapuitHbIl pexkxum. Y Hao00poT, mpu pacmpene-
nennu 1/3 u 2/3 v BeIxoie U3 CTPOs GONBIIETro KOTJIa MOTYT
BO3HHKATh CEPbE3HbIC TPYAHOCTH.

4.6. CpeanerooBoii k03(pGpuuHEeHT HCI0/Ib30BAHMS

Ha puc. 13 npencraBieHsl pe3ylIbTaThl PACUETOB JUIA AUANa30Ha
moiHocTel ot 14 kBT 10 5 MBT B 3aBUCHMOCTH OT THIIa KOTJIa
W TIPUHIIUIIA €T0 PabOTHI.

4. O6cyxneHue pe3yJIbTaTOB U 3aK/JII0YeHUE
JlocTUrHYTHIN yrKe B IIpebIIyIIIe OBl Iporpece B 001acti
KOTJIOBBIX TEXHOJIOTUil OYEHb XOPOIIO AEMOHCTPUPYETCS pac-
CTOSIHUEM KPHBOH 1 OTHOCHTENBHO APYTUX KpUBHIX. B pe3ynb-
TaTe MOJYEPKUBACTCS, KAKOE KOIMIECTBO YHEPTHU MOXKHO KO-
HOMHTSH 1 KaK CHJIBHO MOXKHO yMEHBIIUTh HATPY3Ky Ha OKpy-
JKAIOIIYIO CPeNly, €CIIM U3MEHHUTh yCTapeBIINe YCTAHOBKH B CO-
OTBETCTBUH C COBPEMEHHBIM YPOBHEM TEXHUKH.
Ecnu TonbKO CpaBHUTH COBPEMEHHBIE KOTIIBI, 0a3UpysICh Ha
PaBHBIX OCHOBHBIX ITapaMeTpax IMpyu HOMHUHAJIBHOH MOIIHOCTH 1
temmneparype 75 °C, To npu MajibIX MOIIHOCTSIX HU3KOTEMIIepa-
TYPHBIX KOTJIOB TTOJTy4ar0TCs JIydIIne pe3yabTaTel. B obmactu
CpeIHHX U OONBIINX KOTIOB HU3KOTEMIEPATYPHBIE KOTJIBI C
IBYXCTYTIEHYATOH pabOTON TOPENIKH JOCTUTAIOT B HACTOSIIEE
BpeMsI HaUBBICIIETO KO3(h(UIMEHTa CPEeTHEr0I0BOTO HCIIOIIB30-
BaHMs. {15t paboTarONMX C TOCTOSIHHO MOBHIIICHHON TeMIiepa-
TYpPO# KOTJIOB C TEIUIOOOMEHHUKAMH OTXOJSIIINX I'a30B ITH 3HA-
YEeHUs JOCTHIAIOTCS HEe IOJHOCThI0. Bonpekn oueHb BHICOKMM
pacxonam Ha obopynoBaHue U MHBeCcTHIMAM. [IpH cooTBeTcT-
BYIOIIEM pacueTe JOIKHO, Pa3yMeeTCsl yUUTBIBATLCS, UTO U3-3a
0OJIBIION, B 11€JI0M, CYMMapHOI1 MOBEPXHOCTH KOTIIA M TETJIO-
OOMEHHUKA JOJDKHBI MOTydaThCs OONbIINE 3HAYCHUS (g ;; (p.
Bo BceM ocTansHOM COBpEMEHHBIE CBEPXHU3KOTEMIIEpaTypHEIE
W HU3KOTEMIEepaTypHBIC KOTJIBI B ONpeeNsIomieil oomacTy yac-
THUYHOH Harpy3KH, ¥ BCer/a KOTJIbI C HU3KOM TeMIepaTypoi oT-
XOJISIIIMX Ta30B, a Takxke Mnpu HeTTo okojo 110 — 120 °C, noc-
THUTAOT MPU CKUTAHUU KOTENbHOTO TOIIMBA HUKHIOKO TPaHUY-
Hy1o BennuuHy. [Ipu cxxuranum rasa ¢ KOHAEHCaMen conep-
JKAIIErocsl B OTXO/SIIMX Ta3aX BOASHOTO Mapa BO3MOXKHBI
JpyrHe yaydiieHus. JTo, OJHaKo, Ipyras TeMa, KoTopas Ooiee
HE MOXXET 00CYyXIaThcsl B TaHHOU cTtaThe. Ho 31ech cnenyer
CHOBA TPEIYNPEIUTh 0 HEOOOCHOBAHHOCTH M3JIUIIHIX 0XKUIa-
HUH.
B craTbe ObUI IpeACTaBIeH MaTeMaTHIECKH IPOCTOH METOJ
pacueTa, KOTOPBIH IT03BOJISICT BBECTH B ITPOLIECCHI BEIYMCICHUI
crieuuduyueckre napamerpsl Komia. JleMoHCTpupyercs, 4To
pa3paboTaHHOE TOKTOPOM JJummpuxom OCHOBHOE ypaBHEHUE
(yp- 29) coxpaHseT CBOIO IPUMEHUMOCTD, H YTO 3TO ypaBHEHUE
MOXET MPUMEHSTHCS TAKXKe B MIPOCTHIX MPIIIOKEHHUAX AT yC-
TaHOBOK CO CKOJIB3SIIIIM PEKHMOM paboThl, C ABYXCTyIEeHYA-
TBIMH TOpEJIKaMH, a TAKXKe JUIs YCTAaHOBOK ¢ IBYMs 1 Goiee
KoTiamMu. TakKe O4eBUIIHO, YTO JOJDKHBI OBITH IPUHATHI pac-
nmpensbie B DIN 4702 criocoObl ucnibITaHuid (KOHEIT).

[H 821]
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