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Energy Consumption Test Method for Steam Heating Gravure Based on Heat
Transfer Medium

JIN Lin, LI Yan, WANG Yi—-ming, LIU Miao, LIU Ning
(Beijing Institute of Graphic Communication, Beijing 102600, China)

ABSTRACT: The aim of this study was to propose a test method of energy consumption during printing by a steam
heating gravure. Firstly, a mathematical model of power consumption for steam heating gravure was built by energy balance
method. Secondly, two kinds of mathematical models for heat consumption of steam heating gravure were established by the
methods of air volume measurement and heat transfer medium metrology. Finally, field tests were conducted on a number of
gravures in the printing factory with infrared thermometer, ultrasonic liquid flow meter and power meter. The test results
showed that the power of motor and resistance wire were conformed to the actual requirements, the rated power deduced
from average active power and power factor was very closed to the rated power shown on the motor nameplate, and the
energy consumption values obtained by the methods of heat transfer medium measurement and air volume measurement
were similar. The test results verified the correctness and feasibility of the energy consumption test method of steam heating
gravure, and had correctly measured the value of energy consumption during printing.
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WRECHE R AR TR A R S R AR BE RS, 20104 10 1 8 B, [ ZHT ] H WL B RN A BE ORI

I A G A A KOy U e 2 i, TR
FE] BB T A, 31 2020 A7 3% [ oA [ AR 7 R
AL B HERL L 2005 4E R [ 409%~45%" 1, Jg b 24
TS50 0 BB VR TR B, BRI AT k19 B v HE 360 7 JE BE

s BHA: 2014-06-06

FU[R) e A 5% T S i 2k €0 B T A A9 24 4, JHe rp S it
2o (2 BV Rl 9 90 PRI 60 455 BV B2 4 AL R A 7 i
DAL H B A 2 2 o A5 B sy, T AL ERV R ALY fiE SRS
SR ER L E R AN RT A (R R  o M ED Rl BIL S Bl

BEETE: 2013 T EGE I HEF R BIW H (2131110000213119) ; Ik 5t iR 2 % B B (£141104004414070) 5 Jb 5t i 2 %)

i H (TJSHG201310015016)

EZE R 2R(1989—), I, WIHE , JL R BN ~#Behi 1Ak, EIERRIFLAERE .
BIAEE : 24 (1965—) , L, AL AT 27 B 208 , 32 BT 5 o) N ENUATLBR BT i 2 (BT 5 REREDIL 0T



106 1 % L #

201543 H

BeA AR IROR FEREM R IR Z B 2 —  BF5T M
FET R AL B 5 B 980 XoF B A B A7 oMb 5 B 4 (5 BT
il 38 3 [ S ORI i HE O BA B AR . M
R LR ATL REAE I 12X 7 2k 2 A 5 BV R B #5715 RE R 1Y
B4R 28 AF , AN F T M ERBIL A REAE ARSI , X6 I
B EP R 2 A T

1 HFEEE

SCRBIFFE B XE G 00 TEH TAE R 28 M B M R
TIALBY BE DRI AE & , AN ELE AR N b 25 | DRSS 5K
Yy BT FE , (IR ED IR AL A AE RERD S A 23 HL fiE
HIHRAE o
1.1 REFEEHFER

FAHAL R DRI AT

P:}Vgu(n) “i(n) (1)
S=UI (2)
0= VS - P (3)

K PAE IR S HRAET R 0 T
RN A RFE S u(n) S n S LR ) i 5 () K2R
n o B LA [ 5 U A LR AOASE 5 TR R TR A ABE

ENRIAIL HL 22 R = AR H, U1 RR ERRIAILH T AE L
(14 2 BRI A F AL  XUBILEE , SOCR FH — AR DU 2 a3
FMLAEHLZR R UL 1, )45

zP:PA‘l‘PB‘l‘P(: (4)
Z S=S4+SB+S(: ( 5 )
> Q=Q:\+QB+QC (6)

itqj:PA,PB,PCﬁj\%IJﬂ‘jA;B,C*Hﬁmﬁ]%;srx,slh
SHTHIR AL B, CHIMAETI A 04, O, QA1 AL B, C
AT, (1) Ar1g .

1 < )
P, = N;uA(n) ~i,(n) (7)

() S A AHAH B RS AE 565 n IR Y HL S 1)
50 (n) 0 ARREHRIRAESE n ol RO R & o K X(T)
A (4)n] 15

1, v .
P = N(;“ﬁ\(n> <1, (n) +

N 1

zugm-%w>+2uxm-uw» (8)

n=l =
EBCIECS
ZSZUAIA+UBIB+U(LI(: <9>

Y0 =S\ -P+ /S -Py+ /S - P
(10)
KUy, Us, USSR AL B, CAH B R H AR ;
Lo Lo, 153 3R AL B, CAH R R AR . Fi =X (8)—
(10) AT ) e 1A -

1, < :
E, = Py = N( 2”A<n> <i,(n) +
a=l

S () - in(n) + Fueln) < ic(m)) - A

(11)
Sou=(U Ui+ Ucl) At (12)
O = (V33— P+ /Sy~ P + /St - P
(13)
A En R MTEIHLAE A ¢ BB I THFE A HLRE s Poe hy
A I TRIN A 25 55 Soe A A £ IS} [R] N AR 75 12
Qv N At [E] N B TC 5 1

SitUE :
AR FHHLE
%
B S R
CH = ! oy
N A5

K1 bR

Fig.1 Schematic of motor electricity supply
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Fig.2 Schematic of gravure drying system
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Fig.3 Basic fundamental of data collection by power analyzer
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