IIpoMbInIEeHHBIE BO3AYIIIHEIE 3aBECH] ' AHTapec"

MeToauka olleHOYHOI 0 pacueTra TenJaoBbIX

NapaMeTpoB BOJASTHBIX 3aBeC

[Ipu mpOEKTHPOBAaHUU CHCTEM BEHTWISAILMM BO3HHKAET HEOO-
XOAMMOCTb BBIOOpa BO3IYIIHBIX 3aBEC C BO3IyXOHAarpeBaTe-
neM (TeruI00OMEHHMKOM) C MapOBBIM WM JKHJKOCTHBIM HC-
TOYHHUKOM Teruta. [lepes MpOeKTHPOBIIMKAMHU CTOUT HEMpO-
cTas 3a7a4ya ONpeIesICHHs TeIJIOBON MOIIIHOCTH 3aBeC, UCXOIs
13 peaJbHBIX MapaMeTPOB CHCTEMBI TEIUIOCHAOKEHUSI 00BEK-
Ta, TAKAX KaK BUJ TEIUIOHOCHTEIIS, AABJICHUE U TeMIleparypa
TEIUIOHOCUTENST B MOJAIOIEM TPyOOIpoBoJe, NaBICHHUE TEI-
JIOHOCHTENSI B 00paTHOM TpYOOIIpOBO/IE, TEMIIepaTypa BO31y-
Xa Ha BXOJIe B TEINIOOOMEHHVK M, BO3MOXKHO, Tpedyemast TeM-

Tepatypa TEIJIOHOCUTEIIA Ha BBIXOAC U3 TEII000OMEHHUKA.

OOBIYHO TIPOM3BOJMUTEIL B COIMPOBOJUTEIBHON JOKYMEHTA-
UM K 3aBecaM C TEIUIOOOMEHHHKAMHU TMPUBOIAUT 3HAUCHUSI
pacxona TEIIOHOCHUTENsI Ul OJHOTO HJIM HECKOJIBKHX CTaH-
JApTHBIX HAO0OPOB MapaMeTPOB TEIIOCHAOKeHUs. Takoil Ha-
00p, Kak MpaBHJIO, BKIFOYACT TEMIICPATYPy BOJBI Ha BXOJC U
BBIXOJIC TEIUNIOOOMEHHHKA M TEMIIepaTypy OKPYKAIOIIEero
BO3JlyXa Ha BXOJe TeIIo0OMeHHHKa. TeruioBasi MOIIHOCTh
3aBeChl MPH JIaHHBIX MapaMeTpax ompenensiercs no Gopmyie

JUIA TEIUNIOHOCUTEIIAA-BOJABI U3 YPABHCHUA TEIIJIOBOTO Oaranca:

W=cxpxGyx (T, —T),

rae W — TteruoBasg MOIIHOCTH 3aBechl, KBT; Gy, — pacxon
Boztel, J1/c; T}, — Temmeparypa BoJBI Ha BXOJE B TEINOO6-

MEHHHK; TJ& — TeMIeparypa BOJbl Ha BBIXOJEC M3 TEII000-

° Ko
MenHnka, ‘C; ¢ — TEIIOEMKOCTh BOJbL, ¢ = 4,19 ‘i C; p—
Ke.

TUIOTHOCTH BOJBI, p = 1 Ke/fl .

[Tocne IMMOJICTAHOBKH O3TUX BCIUYHUH UMCCM!
W=419%Gy x(Th, —Tpy) . (D

OpHako yacto TpeOyeTcsi ONMpeiesuTh, KakoBa OyAeT TeIuio-
Basi MOIIIHOCTh 3aBECHI TPU MHBIX MAPAMETPax CHCTEMBI TEll-
nocHaOxeHus. B XoJie MpoBeIeHHBIX Ha HaIleM NPEeANpUsTHH
UCILITAHUM OBIJIO 3aMEYEHO, YTO Il BCEX MCCIIEJOBAHHBIX
TEMI0O0OMEHHUKOB TpPU  (DHUKCHPOBAHHOM pPAacxoJie BO3yXa

CIIpaBejiMBa MpocTas 3aBUCUMOCTb MEXAY PacXoa0M BOJbI 1

Assessment methodology of calculation of heat

parameters of water curtains

In the design of ventilation systems is necessary to
choose air curtains with the heater (heat exchanger) with
steam or water source heat. The designers face the chal-
lenge of determining the heat output of curtains, based
on the real parameters of the heating system of the ob-
ject, such as a kind of heat transfer agent, pressure and
temperature of the heat transfer agent in the supply
pipeline, the pressure in the heat transfer agent return
line, the air temperature at the inlet to the heat exchang-
er and, possibly , the required temperature of the heat

transfer agent at the outlet of the heat exchanger.

Usually the manufacturer in the documentation for the
curtains with the heat exchangers gives the heat transfer
agent flow rate for one or more standard setups heating.
Such a kit typically comprises water temperature at the
inlet and outlet of heat exchanger and the ambient tem-
perature at the exchanger inlet. The heat output of the
air curtain in these parameters determined by the formu-
la for the heat transfer agent -water from the heat bal-

ance equation:

W=cXpxGyX (T, =Ty,

where W - heat output of the air curtain, KW; G, - wa-
ter flow rate, I/s; T}, - water temperature at the inlet to
the heat exchanger; T; - water temperature at the outlet
of the heat exchanger, ° C; ¢ - specific heat of water, ¢ =
4.19 kl/(kgx"C); p - density of water, p = 1 kg/l.

After substituting these values we have:

W=419%XGy, X (Th, = T) . (1)

Often, however, you need to determine what will be the
heat output value of the air curtain by the other parame-
ters of the heating system. In the course of our company
tests it was observed that for all the studied heat ex-

changer at a fixed flow rate of air is fairly simple rela-
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OTHOIIEHUEM TEMIICpaTyp:

Ty =T _ Cx

3neck: T4 — Temieparypa okpyxaromiero Bosayxa, C; Cx —
HEKOTOpasi KOHCTAHTa Pa3MEpHOCTH JI/C, XapaKTepH3yIoIas
TEINIOOOMEHHHUK TIPH HEKOTOPOM (DMKCHPOBAHHOM pacxoje
Bozayxa. Ilpuuem eciu ¥ UMeeTcsl OTKIOHEHHE OT YKa3aHHOU
3aBHCHUMOCTH, TO, KaK MPaBUIIO, HEOOIBIIOE U TONBKO HA Ma-
JBIX pacxojax Bojbsl. COOTHOIIGHHE MPE/ICTABICHHBIX B JICBOH
YacTH BBIP@XKEHUS (2) TeMIepaTyp MOXKHO ONpPEACTUTh Kak

TEeMIIepaTypHbI KO3 UIUEHT:
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Puc. 1. 3asucumocmv memnepamyproco koagguyuenma Kr
= (T}, — TOI(TE — Ti) om pacxoda 600vt Gy, 0aa menno-
oomennurxa WI1202-p u annpoxcumupyiowjas kpusas Cy | Gy,

npu 3navenuu Cyx = 0,125 n/c.

Jlns mpuMepa Ha puc. 1. IpeacTaBiIeHs! SKCIIepUMEHTaIbHbIS
JIAHHBIE 10 TEMIIEpaTypHOMY KO3(GQUIMEHTY I Ternoo0-
menHnka WV1202-p 3aBecsl «AHTapecy moxenu 1202AdWV
U anmpoKCHMHPYIOMIasi KPHBasi, COOT-BETCTBYIOMIAsl NPaBOM
vacTu Beipakenus (2) npu sHauennu Cx = 0,125/,

[Ipuaumass Bo BHHMaHHe BbIpakeHUs (1) u (2), TerIoByIO
MOIIHOCTh TEIUNIOOOMEHHUKA MOYKHO HPHOIMKEHHO BBIYKC-

JIATH 10 opMyIIe:

Wi~419% Ce x (Tip —=Ta) . (4

IIpomebiniieHHBIE BO3AYIIHEIE 3aBECH] ' AHTapec"

tionship between water flow and temperature ratio:

TVI|; - TV)|§ Ck
T, Gy O

Here: T, - ambient air temperature, °C; Cx - a constant
of dimension I/s, which characterizes the heat exchanger
at a fixed flow rate of air. And if there is a deviation
from this dependence, it is usually small and only by the
low flow rate of water. Ratio represented on the left side
of expression (2) temperature can be determined as a
temperature coefficient of:
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Fig. 1. The temperature coefficient K, = (T, — Tiy) /
(T4 — Ti¥) on the flow rate of water G, for the heat
exchanger W1202-p, and the approximating curve Cy /
Gy at the value Cx = 0,125 I/s.

For example, in Fig. 1. are given experimental data on
the temperature coefficient for the heat exchanger
WV1202-p curtain "Antares" model 1202AdWV and
the approximating curve corresponding to the right-hand
side of (2) for the value Cy = 0,125 I/s.

Considering expressions (1) and (2), the heat output of
the heat exchanger can be approximately calculated by
the formula:

Wy~ 419%x Ce X (T =Ty . (4)

www.antar.ru
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U3 nee, B 9aCTHOCTH, CIIEIyeT, YTO MOIIHOCTb TEIIOOOMCH-
HUKa OIpEAEIIeTCs NPEUMYLIECTBCHHO 3HAYCHUEM TeMIlepa-
TypbI BOABI HA BBIXOJIE TEMNIOOOMEHHHUKA MM, TOUHEE, pa3Ho-
CTBIO TEMIIEPATypbl BOJBI HA BBIXOJEC U TEMIIEPaTypbl OKpY-
JxKarolero Bosnayxa. Kaxymnasics Ha nepBblid B3IVISJ HECTbI-
KOBKQ, BBIPAKAIOMIAsICS B OTCYTCTBUM 3aBHCUMOCTH TETIOBOI
MOIIHOCTH TEIFIOOOMEHHHKA OT TEMIIePaTyphl BOALI Ha BXOJE,
MOXKET OBITh OOBSICHEHA TEM, YTO COXPAHHUTH OIPE/ICIICHHOE
3HAUEHHE TEMIIEpaTypbl BOABI HA BBIXOJE INPU IMOBBIICHUU
TeMIIepaTyphbl Ha BXOJIE MOXKHO 32 CUET yMEHbIIEHUs Pacxo/a
BOJBL. B pesynbraTe yBesmueHHE pa3HOCTH TEMIIEPATyp BOJbI
Ha BXOJZI€ ¥ BBIXOJIE MPAKTUYECKH KOMIECHCHPYETCS yMEHBIIIe-
HHEM pacxoja BOABI 4epe3 TEIIOOOMEHHHK, U TEIUIoBast

MOIITHOCTB 3aBEChI ITIOYTHU HEC MCHACTCA.

Puc. 2. 3aseca «Aumapecy mooenv 1202AdWV ¢ 6o0sHbim

MeniooOMeHHUKOM.

Pacxon BOZBI B TEIIIOOOMEHHHKE OIPENeNseTcs 1Mo rpadude-
CKOM 3aBHCHMOCTH pacxojla BOJbI OT Iepenaja daBlIeHUs,
UMEIOIICHCS] B TEXHUYECKOW JOKYMEHTAIIMU 3aBEChl. 3aBUCH-
MOCTh pacxoja BOJbI uepe3 TEIUIOOOMEHHHUK OT Pa3HOCTH
JTaBJICHHST OOBIYHO XOPOIIIO OTUCHIBACTCS CTENEHHON (DYHKIIHU-

el ¢ mokasarenem crernenu 0,54:

PO.54

R’

)

GW=

roe P — nepenaa AaBJICHUS B MECTE MOACOCAUHECHUSA TEILIO-

O6MCHHI/IK3, R — TUAPABINYCCKOE CONPOTUBJIICHUEC TEII000-
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From it, in particular, follows that the heat output of the
heat exchanger is determined mainly by the value of the
water temperature at the outlet or, more precisely, of
the difference between the outlet water temperature and
the ambient temperature. The apparent discrepancy at
first glance, as expressed in the absence of depending of
heat exchanger power on the inlet water temperature can
be explained by the fact that retain a certain water tem-
perature at the outlet when the water temperature at the
inlet grows can be made by reduction of water flow rate.
The resulting increase of the temperature difference
between the water inlet and outlet almost compensated
by the decrease of water flow rate through the heat ex-
changer and the heat output of the air curtain remains

almost unchanged.

Fig. 2. Air curtain "Antares" model 1202AdWV with

water heat exchanger.

Water flow rate in the heat exchanger is determined by
the graphic dependence of flow rate from the differen-
tial pressure existing in the technical documentation of
the air curtain. The dependence of the water flow rate
through the heat exchanger from the differential pres-
sure is usually well described by a power function with
an exponent of 0.54:
P0.54-

Gy = ——,
W™ R

)

where P - differential pressure at the connectings of the
heat exchanger, R - hydraulic resistance of the heat ex-
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MeHHUKa. Eciu 1IpU U3BECTHOM IICPEIIA/IC NAaBJICHUS WIN IIPpU
3aJlaHHBIX 3HAYCHUAX pacxoaa BOJBI B TGHJ‘IOOGMeHHHKe, TEM-
MepaTypbl BOJB! B MOJAIOUIEM TPYOOIPOBOE U TEMIEPaTyphl
OKpPYIKAFOIIET0 BO3JyXa TpeOyeTcss OINpENeINTh 3HAYCHHE
TEMIIEPATYPbI BOJABI Ha BBIXOAE€ U MOIIHOCTH TEI000MEHHHU-
Ka, CIICAYCT onpeAc/IUTL 3HAYCHUEC KOHCTAHTBL C K> paccuuraB
€ro IpU yKa3aHHbIX B TEXHUYECKON JOKYMEHTAIMM MapaMer-
pax, HanboJlree OJIM3KUX K 3aJaHHBIM.

Th — T

Cx =Gy X ————,
K w Tm)g_TA

(6)

Tak, ecay B TEXHUUECKON TOKYMEHTAIMM Ha 3aBeCy YKa3aHo,
YTO, JUI TOTO YTOOBI MPU TEMIEPaType BOJbI B MOJAIOIIEM
tpybonpoBose Tfy = 90°C u TemmepaType OKpYKAIOLIETO
Bo3nyxa T, = 15°C temmeparypa BOJABI Ha BBIXOJE TEIII000-
MeHHmKa Obuta Tjpy = 70°C, Tpebyercs pacxon Gy, =
0,35/, 10 nony4aem suauenne Cx = 0,127/, . Ilpn stom
TEeMJIOBas MOIIHOCTh TEIIOOOMEHHHKA, PacCUUTaHHAs C TI0-
MoIbI0 BeIpakeHnit (1) wim (4), ZOJDKHA COBIIACTh C yKa3aH-
HBIM B TEXHMYECKOW JOKyMCHTAllMM Ha 3aBEeCy 3HaYCHHEM
TEIUIOBOM MOIIHOCTH TEIUIOOOMEHHMKA JUIl ATHX CTaHIapT-
HBIX 3HAYEHHH TeMIlepaTyp W pacxoja BOABI (B JaHHOM CITy-
yac W = 29 kBm).
Teneps MOXKHO OIPENEINTH PACXOJl BOIBI Yepe3 TEINI00OMEeH-
HUK, HEOOXOIUMBIN IJIsI TOTO, YTOOBI TeMIlepaTypa BOJABI Ha
BBIXO/IE 6B1ma Tj), TPH 3aaHHBIX YCTOBHAX PABOTHI 3aBECH —
TemmepaType BOIBI B TIOfaionieM Tpybomposoze Ty U TeM-
reparype OKpy»XKaromero Boayxa T,:
Ty — Ty

Gy =Ck X —+——~,
v STy

(M

W Hao60poT, ecar U3BECTHBI PACXOJ BOABI B TEINIOOOMEHHUKE
Gy, 3HaYCHHE TEMIIEPaTypHl BOABI B MOAIOIIEM TPYOOIIPOBO-
ne Tj, W TemmepaTypsI OKpyXKaiomero Bo3myxa Ty, MOJKHO
OIpEeAeNUTh, KakoBa OyJeT IpH 3TOM TeMmIleparypa BOJbI Ha

BBIXOC TEMI000MEHHUKA TV)Is .

v Gw X Ty + Cx X Ty ®)
v Gy + Cx

Hampumep, uist y)ke YHOMSHYTOTO TEIDIOOOMEHHHKA CO 3Ha-
yennem Cy = 0,127/, MpYU TeMIepaType BOJbI B MIOAAIOIIEM
tpy6omposoge Tj = 120°C, TemmepaType OKpY/KAIOIIEro
Bozayxa T, = 10°C u pacxone BOJbI 4Yepe3 TEII00OMEHHUK
Gy = 17/, pacuernas Temreparypa BOJbI Ha BBIXOJIE TEILIO-
oOMeHHUKa Oyner TVXV = 107°C. TemnoBass MOIIHOCTh TEILIO-
0OMECHHHUKA TPH ITHX PEKUMAX, PACCUMTAHHAS C TTOMOIIBIO

Boipaxenuii (1) wm (4), cocrasur 54,5 kBm.

C. A. JIsicues, A. B. Azun,
3A0 «Anrapec [IPO»

WwWWw.antar.ru
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changer. If at a certain differential pressure or flow rate
of water in the heat exchanger, the water temperature at
the inlet to the heat exchanger and ambient air tempera-
ture is required to determine the temperature of the wa-
ter at the outlet and the heat output of exchanger, de-
termine the value of the constant C, calculating it from
the data specified in the technical documentation for the
most close to given.
TS — T

YT,

Ck =G (6)

Thus, if in the technical documentation on the air cur-
tain is indicated that, in order to at the water tempera-
ture at the inlet T, = 90°C and an ambient air tempera-
ture T, = 15°C the water temperature at the outlet was
Ty = 70°C the required flow rate Gy, = 0,35 I/s, then we
get the value Cx = 0,127 I/s. While the heating output of
the heat exchanger calculated by expression (1) or (4)
should coincide with the specified technical documenta-
tion air curtain heat output value for this standard values
of temperatures and flow rate (in this case W = 29 kW).
Now you can determine the water flow rate through the
heat exchanger required to outlet water temperature was
T;> under the given conditions of the air curtain - water
temperature at the inlet T}, and ambient air temperature
Ty:
Ty — Ty

Gy = Cx X —/——~,
v T

()

Conversely, if you know the water flow rate in the heat
exchanger G, the water temperature at the inlet T, and
the ambient air temperature T,, you can determine what
will be the outlet water temperature of the heat ex-
changer Tjp:

G XT 4+ Ce X Ty

TX
w Gy + Ck

8)

For example, for the mentioned heat exchanger with a
value Cx = 0,127 I/s at a water temperature at the inlet
Ty, = 120°C, the ambient air temperature T,= 10°C and
water flow rate through the heat exchanger G,, = 1 I/s
the estimated temperature of the water at the outlet will
Ty = 107°C. The heat output of the heat exchanger in
these modes calculated using expression (1) or (4)
would be 54.5 kw.

S. A. Lystsev, A. V. Azin,

JSC «Antares PRO»
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KOMMCHTapl/Iﬁ cnenuaiucra

BeImren3nokeHHBI MOJX0A K OIEHKE pacdyera MOIIHOCTEH
BO3JIYIIHBIX 3aBEC C *KUAKUM TEIUIOHOCHTENEM ObLI MpesIo-
JKEH CIICIMAJIICTaMH KOMITAaHHU «AHTapec» Ha dTare paspa-
OOTKM METOJVWKM WCIBITAHWH BO3JIYIIHBIX 3aBec Ha 0Oase
AIIUK nns neneii Bepudukanuu. Beipaxasch 0OBIYHBIM S3bI-
KOM, TIpeUIoKeHHEe «AHTapecy» MpeACcTaBiseT co00il mpocToi
HWHCTPYMEHT HAaXOJKICHUSI MOIIHOCTH BO3/IYIIHOH 3aBECHI IJIS
«TIO0BIX)» COYETaHUH TEMIepaTyp, eCIM Mbl 3HAEM MOIIHOCTh
mpu Kakux-nmubo Ttemmneparypax. Ilox coueraHneMm Mbl MOHH-
MaeM TeMIepaTypy OKPYXKaIOIIero 3aBecy Bo3myxa T4 M TeM-
nepaTyphl TerIoHOCHTeNs (BOABI) Ha BXOAe B 3aBecy Ty W
BBIXOJIC U3 HeEe Tv)ﬁ. EnvHCTBEHHOE YCIIOBHE, HEOOXOIMMOE
JUISL TIPABHJIBHOTO HAXOXKAEHHSI MOLIHOCTH JUISl JPYTHUX TeM-
neparyp, — 3TO MOCTOSIHCTBO PacxXoja BO3JIyXa uepe3 3aBecy.
3amMeTHM, 4TO MpH Mepexosie OT OJHOTO COUETAHMS TeMIlepa-
TYp K APYroMy pacxon BoIsl Gy, BOOOIIE TOBOPS, N3MEHSIET-
csl.

EcrecTBeHHO 3a7aTh BOIPOC O TOYHOCTH M TPAHULAX NIPUME-
HUMOCTH JaHHOH Mojenu. V3 mpuBeaeHHOTO BHIIIE CHENHa-
micTamMu «AHTapecy rpaduka ciegyer, 4To Juisl yKa3aHHOT'O
TEIJIOOOMEHHHKA MOJIeTb padoTaeT C JIOCTATOYHO BBICOKOW
TOYHOCTHIO B MIMPOKKX mpenenax (6onee yem B 10 pas!) us-
MeHeHUsI pacxojia Boabl Gy, . JlaHHBIH (akT HETPUBHAIICH eIl
U TIOTOMY, YTO TPH MOJOOHBIX M3MEHEHHsAX pacxoma Gy, cy-
IIIECTBEHHO M3MEHSETCSl XapaKTep TEeUYeHMsl BOJBI B TpyOKax
TEIJIOOOMEHHHUKA M, CIIeJJOBAaTEIbHO, XapaKkTep IPOLEcCOB
TerIonepeHoca.

SIBISISICH COBMECTHO C KOMIAHHEH «AHTapec» ydacTHHKaMU
Ppa3paboOTKH METOIUKH BEPUPHUKAIINHU 3aBEC C KHUIKHUM TEILIO-
HOCHUTCJIEM, CICHHUAIIUCTBI KOMIIAHHHU ((TpOHI/IK)) TNPpUHAINA
ydJacTue B U3MEpEeHUAX BOASHBIX 3aBec Ha Oaze AIIUK. Otu
U3MEpEHHs] HOCHJIM B OCHOBHOM XapakTep MPUKHIOK MO HO-
BOI METOJAUKE U NPOU3BOAWINCE HA BO3AYIIHBIX 3aBE€Cax MU3-
BECTHBIX Ha POCCHICKOM pBIHKE OpeHJOB (B YHCiIE KOTOPBIX
npucyTcTBoBaIu «AHTapec» U «Tpomux»). Ilpu stux nzme-
penusix obmactu usMmeHenus Gy, BapbupoBamuch ot 0,08 10
0,21 a/c u ot 0,13 10 0,2 5i/c st pasHbIX 3aBec. 111 HEKOTO-
PBIX 3aBeC M3MEpeHHus ObUIM NPOW3BEAEHBI JIMIIL Npu Gy,

OKOJIO 3Ha4YCHHA 0,2 a/c. Z[aHHI)Ie HU3MEPCHUS MOATBEPANIN

Comment specialist

The above approach to the assessment of the calculation
of the heat output of air curtains with a heat transfer
fluid was proposed by the specialists of "Antares™ on the
stage of development of testing procedures of air cur-
tains on the basis of APIC for verification purposes. in
other words, the proposal "Antares" is a simple tool find
the heat output of the air curtain for "any" combination
of temperature, if we know the heat output at some tem-
perature. Under this combination we mean the tempera-
ture of the surrounding air T_A and temperatures of the
heat transfer agent (water) at the entrance to the air cur-
tain T_W ~ D and out of the air curtain T_W ~ H. The
only condition necessary for the proper finding of heat
output for other temperatures is constancy of air flow
rate through the air curtain. Note that the transition from
one temperature combination to another the water flow
rate G_W, in general, is changing.

It is natural to ask questions about the accuracy and
limits of applicability of the model. From the given
above by experts "Antares" graph follows that for this
heat exchanger the model works with sufficient accura-
cy over a wide range (more than 10 times!) of the flow
rate Gy, . This fact is non-trivial and yet because by such
changes of the flow rate Gy, significantly changed the
character of the flow of water in the heat exchanger
tubes and, therefore, the nature of heat transfer process-
es.

Being together with "Antares" as participants develop-
ing methods of verification of air curtains with a liquid
heat carrier, the specialists of "Tropic" took part in the
measurements of water curtains on the basis of APIC.
These measurements were mainly nature of the esti-
mates the new method and were carried out on air cur-
tains-known brands in the Russian market (including the
present "Antares" and "Tropic"). In these measurements
changes G,, ranged from 0.08 to 0.21 I/s and from 0.13
to 0.2 I/s for different air curtains. Some curtains meas-
urements were made only for the values Gy, about 0.2

I/s. These measurements confirmed the model proposed

www.antar.ru
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MOJIeNb, MPEINIOKECHHYI0 «AHTapec» (mocrosiHcTBO (), €
TOYHOCTBIO 110 4,5 %. CrenyeT Takke OTMETUTh, UYTO B METO-
JIMKe BepUQUKanny BOASHBIX 3aBec Ha Oaze AIIUK mis ¢u-
HaJIBHBIX PACYETOB MOIIHOCTH 3aBEChl HCIOJIb3YyeTcs Ooiee
cnaboe yTBep)KIeHHUE, YeM MOCTOSHCTBO (k. CyTb METOAMKU
3aKJII0YAeTCsl B TOM, YTO CHavaja Mo pe3yabTaTaM M3MEepeHHUs
MOIIHOCTH NIPU HEKOTOPBIX YCIOBHSIX B TIEPBOM IIPHOIIKE-
HUM TPOU3BOANTCS OLEHKa Gy JUIL CTAaHJAPTHBIX YCIIOBHH.
Bropoe n3mepeHue Npou3BOAUTCS UMEHHO IPH YCTAHOBIJICH-
HOM C ONpENICICHHOM TOYHOCTBIO JaHHOM 3HaueHuu Gy, . Te-
Hephb IepecyerT MOLIHOCTH K CTaHAAPTHBIM YCIOBHSAM HOJpa-
3yMEBaeT MOJHOE THIPOAWHAMUYECKOE Tomodue (dKBHBa-
JICHTHOCTbH) TE€UYEHUsI BOJBI B TPYOKaxX TEIJIOOOMEHHHKA (HJIH,
JIPYTUMH CJIOBAaMH, IMOCTOSHCTBO Cyx yXe IPH HEU3MEHHOM
Gy), 9TO, OYCBHUIIHO, €CTh Oojiee craboe YTBEPKACHUE, YeM
MoCcTOSTHCTBO Cg, M, CIEIOBATEIBHO, BBIMOJHSICTCS ¢ OoJiee
BBICOKOW TOYHOCTBIO. EJMHCTBEHHOE OrpaHMYCHHE, O KOTO-
POM clleltyeT TIOMHHTH HPH HepecdeTe MOIIHOCTH VIS MOCTO-
SIHHOTO pacxofa Gy, 3aKI0YaeTcss B TOM, 4TO HPH 3HAYH-
TEJILHOM W3MEHEHHH CpEIHEil TeMIepaTypbl BOJIBI ee H3Me-
HUBIIASICS BSI3KOCTH BCE-TAKM H3MEHHUT XapakTep TEUCHHMS
ke TpPU HEM3MEeHHOM pacxone Gy,. B Tepmmuax 3amaum
U3MEPEHHs U pacyera MOIIHOCTEIl BO3IYIIIHOM 3aBEChI C KU~
KUM TETUIOHOCHUTENIEM 9TO O3HA4aeT, YTO IS MOJYYCHHs BbI-
COKOIf TOYHOCTH pacyeTOB COYETAHMS TEMIIEPATyp JOJIKHBI
[0 BO3MOXKHOCTH BBICTAaBIISATBCS JUISl U3MEPEHHIT Kak MOXKHO

OmKe K TeM, K KOTOPBIM TTPOU3BOANTCS TTepecHeT.

Anexceit Ilyxos,

mexuuyeckuit oupekmop «PycTponux»

IIpomeiniieHHBIE BO3AYIIHEIC 3aBEChl AHTapec"

by "Antares" (constancy Cg), up 4.5%. It should also be
noted that in the method of verification of water curtains
on the basis of APIC for the final curtain heat output
calculations used a weaker statement than the constancy
Ck. The technique consists in that the at the first by
measuring the power under certain conditions, in the
first approximation is assessed Gy, at standard condi-
tions. The second measurement is performed at estab-
lished with some precision given value G,,. Now the
heat output recalculation to standard conditions implies
full hydrodynamic similarity (equivalence) of water
flow in the heat exchanger tubes (or, in other words, the
persistence Cy already at constant G, ), which obviously
is a weaker statement than the constancy Cy, and there-
fore runs with higher precision.

The only limitation to keep in mind by heat output re-
calculation for constant flow rate Gy, is that when a
significant change in the average temperature of the
water to change it all the same viscosity even change the
nature of the flow at a constant flow rate Gy,. In terms
of measurement tasks and heat output calculation of air
curtain with a heat transfer fluid, this means that for
high precision calculations combinations temperature
should preferably be billed for the measurement as close
as possible to those which are recalculated .
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