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Abstract

In this paper, the temperature field and heat flux are simulated and researched when the pure
water of different qualities and shapes is heated by using one-dimensional steady heat source. The
studying methods are as follows. The three-dimensional models of pure water are made using
Siemens UG software when their qualities are different and they are cylindrical and prismatic. The
mesh is divided with Ansys Icem module. The corresponding temperature field and the heat flux
are simulated using Ansys Heat Transfer module. The studying conclusions are as follows. 1)
When the initial and final temperature are defined, the changing stages of the temperature are
same from the heated region to the whole pure water of the pure water of all kinds of shapes when
they are heated using one dimensional steady heat source. The situation of the temperature field
of the different prisms pure water having same quality is the same basically, and their temperature
stripes present jumping change. The speed is more slowly that the temperature of pure water of
prism shapes reaches the same level from the heated region to the whole pure water. The temper-
ature field of pure water of cylinder shapes is fuzzy, the temperature stripe changes gradually. The
speed is faster that the temperature of pure water of cylindrical shape reached the same level
from the heated region to the whole pure water. 2) When the total heat flux is defined, the general
trend of the axial heat flux is same. There is the effect of the dissipation of heat at the edges, and
the effect is becoming stronger and stronger when there are more edges. The effect of pure water
of cylinder shapes is the most non-obvious. Through the simulation and analysis work, the mi-
cro-processes transfering heat can be understood more deeply. It is helpful to the teaching of ther-
mology. The reference information of how to choose the better shape heating vessel is provided.
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A E IR — B RVE B4 TR R R & A RRRAUK KR AUl & 3T BUEERR R .
PR RS8R Siemens UGE VAR R E . ARJUATRE SN =8EE, FH
Ansys H 7 fJIcemX!| 5} FI#%, 32 F Ansys Heat TransfertSE0 A7 R B3 Al #ull BEAT HERN . BT
0. 1) 7). KRERENINAFERENSHRAKZBEREER B LR EZ MM BAER. FR
BREAUKEES A RB—FE, HEEHEIRE, HBTARAK I # X 28 AR A 2 — Bk
BERE, MEERAKEEZTHBREN, BRETEIEE, HAFRAK N INHX 224G AT —
BUEERR. 2) BRAGEEREHN, BRAERS EEHMRE, EREAKEBRUBRMKSL, BiLlE it
MRS, FRAUKET; BB, TIRAEBAERMOIRE, SREFEREER, R AmH
BEROBEREFRRESEREER.
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YT ZR G0N & ROl BE (88 G R IR 1, I Rl P8 A8 P TR AR 2 ) FR) A, A P 1) 60 2% ) ) R 1]
KT E BB T FRATIRN T AF 5 i At BAH O 1) j 28 ¢ B 2 HOA BRI FIR 5 S ot T-80ME
BT SEPRE B A5, TRESE I RERE AT T . S EEME. TTRE PR OARAL IR, BE MR UL s b )
UL F RIS B [2], TR0 Ad F A% S S bR S0 5 A RERT 2% ) HAM R OCAR R i S S R, Rk i 22 R R )
Iea] LA B B B T R AT i . Ansys B B 98K IR EE S AR LD RE, —IR T E R SEH
TH, WizH Ansys BAF3EAT SR AGE FE RIS 2 T 5245 SR (3] [4]; 18 H Ansys 3K A] X V&t T veiE
T AR AR S RIS B 3T BT H S5 5 . ARUREUE KT () i s R e 6], (#vs)
TGP TR TR B AN TR AR R0 T 31 R G IR AL A A S, A R IR 3 B R G T
TR PIZZ TGO . REEARG PGS REF,  JEPHEES A F DX 37t R B R 48 57 1 TR
W #iz 2 R 2R FEA R L, RGAE P E S A1 AR A I A A FR AURIR Y, i fEAE R S o
T2 o AN [ i 52 0 AR (B AR PRI A [ 3 52 367 ) A~ 1887 285 B 2 P A5 25 O OV AR A 3 3L o AR ST TR A AU A
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5, KRXHAREFEGEI, FEZ4S Siemens UG 5 Ansys 458 i £ e IR 7178 — EHE S
PO T B 0 BIAE . BT TR AK R EE A AT BUE AL, TR BE A I o A R AE A AR A . BT (34
2 BRI EO I G, MET IR R U, AR SOGHR B AR A5 RAE s R e ad B Rk B
WE TR, AT AR R N PR AR AL O R, R BCECE H B, [EIRRE L, AE ] Sk
IR BERIE RIS HEFE L.

2. BERMAR R

TR PR 4ERE S N IR BN 1 kg, 2 kg, 3 kg. 4 kg 5 kg JUTHIR N ERAEAE . K74k
TR TR AR, ohHIR B 37 F0 PO B 3k AT BB AL

2.1. Sk =4 L AHEBVE N

KH Siemens UG @7 =HEp R, AN CRofp IR T AR AN AL, R FH 32 ] A2 B ik Ut 4l 7K I A PR iiR,
JE Gy R 5 B LT AR TR A B S AR A R e AR . KR OB RO e Lk 1

Table 1. The relevant size settings of pure water of cylinder, cuboid, and pentagonal prism

= 1. BEHER. KA. DREdKNEXRTIEE

i #(kg) 1 2 3 4 5

[ 4 7K 1(m) 0.1 0.2 0.3 0.4 0.5
JETHI 4% (m) 0.05642 0.05642 0.05642 0.05642 0.05642

i #(kg) 1 2 3 4 5

K74t =1 (m) 0.1 0.2 0.3 0.4 0.5

JE T2 K (m) 0.1 0.1 0.1 0.1 0.1

i #(kg) 1 2 3 4 5

FUEAE 4K 1 (m) 0.1 0.2 0.3 0.4 0.5
JETH K (m) 0.07625 0.07625 0.07625 0.07625 0.07625

2.2. RBFERIDREHRE

ASCHFIH Ansys Icem %f JUFRMA AT WA I 43, AR5 R008 1 LT AY, FRAER 450 FAE N
RIS, FEXT RS A, At E R . AR SCAUKIRE IR Ansys oS # it T, R4
WIUHIRE N 20°C, S5 9974 kg/m®, LLHVA 4200 T/(kgk), S ERE 0.604 w/(m'k), B FEEH TIEMIAN,
WEAES N4, KA 20 wm’,

3. HEERE SR

AR —. R EN 1 kg, 2kg. 3 kg 4kg. 5 kg 4K R P 5T X A [5) i B 0 4l 7K B Ul 25
ST L EFEERE . KOTER . TORATAKER R 1) AR LA R EE B Ay, 3% R A AT
BAETEAKIEAT I, AE Rl ) 1) — 4G PIB T, MRBAEE MM, 2) InFEAE. Ko7k, FobetE
Gl 7K 56 [ A AR A K RN AR B 7« it v R R R P AT LR (R B A K AR T A,
Mrtbis. PRFRE, ACHFIHFRE 1 kg, 2 kg BEFEA. KA, AEELUKEESBIE, HARH
AR AR« il 1) A AL P e S e
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3.1. BREFSAT

3.0.1. —4ERR BRI A B R E A LIRS Sk BYiR B 37 AR 101
ke 1A 2 B

0.000 0.050 0.100 (m)
0.025 0.075

Figure 1. The chart of the temperature field of 1 kg pure water of cylinder, cuboid, and pentagonal prism

1. 1 kg E#E. KAH. AREAKEEE

0.000  0.050 _ 0.100 (m)
I — )
0.025  0.075

Figure 2. The chart of the temperature field of 2 kg pure water of cylinder, cuboid, and pentagonal prism
B 2.2 kg BE#E. K754 ARHEAEKRETE

3.1.2. BRESHEEEE
X RS BRAE — 4R E S R INPUR BN 1 kg 2 kg 3kg. 4kg. 5Skg EM:. K7k, Ttk
T4t K (R S L AT B B B, WL 24,

Table 2. The simulated data of the temperature field of 1 kg pure water of cylinder, cuboid, and pentagonal prism

2. 1 kg BI#ER. KA. DRESAKIRE RIS

RO B peory IR g MERIEEIR e
AR (ffieC)  WZEAT AL K) K dz (A7 m) (L K/m) S (Hfr m?) Qldsdt (#: 4§\w o) I IE] dt (B2 s)
B I 0.368 0.01111 33.1233 0.01 20 1

KI5tk SQ;E 0.368 0.01111 33.1233 0.01 20 1

TuBeHE 63.31 0.368 0.01111 33.1233 0.01 20 1

Table 3. The simulated data of the temperature field of 2 kg pure water of cylinder, cuboid, and pentagonal prism
F 3. 2kg BAER. KA HERESEKNREHIENKE

N & s JH BE kp B At Py v
KK oy, MIREH fEHOTR BEBE e g MSBBEAER
JUT ey WEEEAT o ey AT e BEMEER o
TEAR (P47 K) - (P47 K/m) Q/dSdt (¥4 W/m?)
[&] A BT 0.736 0.02222 33.1233 0.01 20 1
Kk ig?ﬂ 0.736 0.02222 33.1233 0.01 20 1
FBEFE 6%‘62 0.736 0.02222 33.1233 0.01 20 1

DOI: 10.12677/app.2018.812065 526 I A 2


https://doi.org/10.12677/app.2018.812065

ke %

Table 4. The relevant processing data of the temperature field of different qualities pure water of cylinder, cuboid, and
pentagonal prism

F 4. TRIREEHER . KHEE. DREHKEREIHHEILELE

W RGBT i (kg) 1 2 3 4 5
AHAR A IR ZE E dT/(K) 0.736 0.736 0.736 0.736 0.736
o 8P T P (dT/dz)/(K/m) 33.1233 33.1233 33.1233 33.1233 33.1233
i (kg) 1 2 3 4 5
KIjik AHAR A TR ZE E dT/(K) 0.736 0.736 0.736 0.736 0.736
8P 15 P (dT/dz)/(K/m) 33.1233 33.1233 33.1233 33.1233 33.1233
i #(kg) 1 2 3 4 5
A AHAR A TR ZE E dT/(K) 0.736 0.736 0.736 0.736 0.736
8P 16 ¥ (dT/dz)/(K/m) 33.1233 33.1233 33.1233 33.1233 33.1233

3.1.3. BEHSH

B 2 b, R RIE—ANREE . FREMRERE. Kk, IR AUKIRE, A8
IR B R Z N E M ED 1 kg BN 0.368 K, 2 kg i 0.736 K (LR EMH LA SRS H), 307
KL 2. £ 31 kg BN 0.01111 m, 2 kg B4 0.02222 m, EP7SHIEERLE 33.1233/(K/m)F A,
VLBAFEAKA] . R0 B e NG AR, REBE . ASF TR 4l K A A X 31 #4435 B A 31— 5
(i AR A BUER], XRFDNA R AN FITEAR A4 7K AR DA X 38 il P2 3K 31— S50 Y ZE ML 1
RN NEL L FE 2 8 F/, BRI AUK IR 5035 A 2R, TR BE 4% I
NG, WA TR A SR A K IR 7 A b U SRR IS T . or BRRA A, R 2 SRR O, i
FOR A R EAUK IR 2R ARG R, MR DX R [ A3 4l 7K 8 A4 2 T8 B — BN RS, T
MR X B AT 2l K B AARIR B TA B — BOE B e, B 2 B T BOK R B TR AR ], AR 2 TR 4
FE IR AR A BE 2200, R TR Al K AR 7 “AH BB RE” (Fe o, BRI BE Ik 21— S i [R]
B, TOMAE ALK > T R ELAERE” (e F)EUS,  BEAAIR Rk 3 — SO i T K 5

3.2. ERER S

3.2.1. A REREMILAFIR LK AR = 408 E R E
w3 AE 4 s

|

.00010604 Max
8.4343¢-5
.2642¢-5

|

.4459¢-9 Max 4.6537¢-9 Max

.6799¢-9 3.618¢-9
1.9139¢-9 2.5824e-9
1.1479¢-9 1.5467e-9

10942¢-5 8195e-10 5.1101e-10
1.9241¢-5 3.8404¢-10 -5.2466¢-10
2.4598¢-6 1.15e-9 -1.5603e-9
2.4161e-5 1.916e-9 -2.596¢-9
4.5861e-5 -2.682e-9 -3.6317¢-9
6.7562¢-5 3.448¢-9 Min -4.6674¢-9 Min
8.9263e-5 Min
0.000 0.050 0.100 (m) 0.000 0.050 0.100 (m) 0.000 0.050 0.100 (m)
[ Smm— Ss— [ S—— S )
0.025 0.075 0.025 0.075 0.025 0.075

Figure 3. The chart of the axial heat flux of 1 kg pure water of cylinder, cuboid, and pentagonal prism
[ 3.1 kg B+, KFHE DREEKHREAESE
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Figure 4. The chart of the axial heat flux of 2 kg pure water of cylinder, cuboid, and pentagonal prism
B 4.2 kg B+, KFHE DREEKRHREAESE

3.2.2. HEAEER S

MIE 3. B 4 B, Hfae SRE— 48 SRR R AR R AR K07 AR T Atk 2 ) in
I, B AT ARG B A A S W A ) LR, RN R AR (AR SR IR 2 BEARTR], R LAIA A A [R5 i)
JETH A VIR TE  FIA T S MAE T A K R A B B A O R, BEEWRIAE 2, MITHEAER K, T
T R4 RS TR A B ) 1) A AR RIS, TR R B /N o 12 BT I Rl AR PR A A T K AR i
BEEMAIE 2, oA RS R (D B ORI R ), MEER MR e, MmAIBERRE, FaNRER
KA, 17 0 FA e T A [ T B 6 [l e SR AR R, 5 R RR B A Atk AR A, I AR A, B L
B A BN, R R R, f PGB ERES, A RERRER A KR

4. &5t

ASCAF H Siemens UG Fl Ansys FAF s AR —4EAL ASAF T IR & A R ARAUKIEE 37
POB E AT E T T, B EER: 1) RBE. ASEJURTZAR K B B 53 A0 R R FEAN ],
FETE ALK PR FE A S B AE B VR, IR 2k SIS, T M AT T% Al 7K BT 2 A7 3 B ) B
T B, R A R R E DL 2) BRI AR A K L 2 A 3 R R FE AN AR s 3) (A
5 2 (1 [T MR A T A0 7K R B2 0 AT 37 Rl PR s PR A7 400 g Bt Jm 8 [0 A 4 7RI A T2 4 7K B A 4 X 3]
Al 7K B AR R B — SRR, ATERR, JEE RS, X AP R B R A A A K I F
FEF; 4) W 20 BE I INARAS [F] BT 8 1) & TR Al K 28 B iR B2 58 38— B 8 U AR AU B B 33 AH
Ao 5) SPGEEMER, Bhn ol &S BAHE, (EERAE 0K LA SO, HlBk 2 AL
RLEGE, [BIAEAIKESS: A, AR AT Al 7K I PR 12 R R B 4 7K o B 1 0 AR S e . I8 AR
AT, AE RS AR AR B TERI R, IR SRR O RE, o B BUENA
By, FEIRE A MBS AR S IE RIS EE R
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