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Abstract

It is difficult to maintain the constant temperature of the water by the two heating of the common
bath tub. This study established a dynamic programming model to energy conservation as a pre-
condition to solve the whole bath water or as close as possible to maintain the initial temperature.
In this paper, the main research is the oval bathtub. The heat transfer equation is used to calculate
the heat energy in the inner wall of the bathtub and the heat energy in the air. The volumes of
people have different parts of the body contact with the bath tub all affect the heat of water. By the
text data can be calculated know that model shape and volume dependence on relatively large
bathtub, while the person’s body temperature, shape, motion dependence is relatively small. When
the water in the bathtub send out quantity of heat is 10749.3 J/s, the quantity of heat of injected
water is 7551.18 J/s, the water temperature is close to the initial temperature of bath crock is
37°C.

Keywords

Energy Conservation, Dynamic Programming, Excel

AELRFKIREERN—FAE

BRF, X, a5, HEL
WS R KB b, NSl RIT

Email: hanhaishan@imun.edu.cn

Wk Hi: 20174F2H3H;: FAHHEB: 20174F2H24H; KA HB: 201742 H27H
B E
ERB AN BT RN E R TRERKEREE, A CEEE R TENISEE, FEE

XESIH: mlE, SR, Az K, L R R IE R RO VED]. @S 1 K, 2017, 6(1): 46-51.
https://doi.org/10.12677/mos.2017.61006



http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2017.61006
https://doi.org/10.12677/mos.2017.61006
http://www.hanspub.org

AMBELRZKEAE ARE TR B R R KBIINERE . AXEENMHELREHT TS, FIARESH
TRV BB EL N B2 R BB RKIE SR EOR HREE . MBIBACELIEE, KKNBREEFXES
WL R KN U RN RS SRER XK. SBHEHKBRAERN10749.3 J/s, EAKPIRERN
7551.18 /s, WHELKKBESEEVIHEE37TC.

XK ia
REESFE, ISR, Excel

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5I8

VAL TR ATAE 55 o P SR8 VAR F700 0 4 5, TR BRF R (R R VA T AR AL AR TR 1 o ZEVA T
(R AR AR R OB S eh, 95 9P (1] 7E SN IR /K VA L Bt 5 0 FH e VR O AL T B4, 5% 1 272 A
ARIATAE T K OHEIR, (BRI T BN R AR KRE 2, B DU IA LI B AR 2 22 4P it . T
[2) (AR AT K HUBI R 98, 87 T 404000 FARPL A MY, (R Z2ms 7 A RIRI 22, SRy (i
FIFAE . % P A 25T A B A TR AE AT A4 3 EL % R A it KRR 2 R 9E, A%
SCRF LUK VA 6T (G0 Pl 1), T 55 A 28 {5 A 8 T £ A R S T e B TR L, T S
AR ZIK, BEANTARE ST (T 2 4 0P b A K FROMRLRE B S FA (T 28, Wedmad P ch R B
VI BRI, ST RATH H A .
2. BEIRNENT

AR AN B R BT8R, A S0 3 B A B I G AR A AR RE RS E A I, IMAKIRER =
WHKIRER + FAHUOKIRER + NRRSOK I RES: + W EL N BEB I R, RIS Zh AP id 72
S NVUANIY B, KB LR, AARIRSOK kR, KR TBUR IR, /K ORISR
FUK IR INRRe &, R0 BEATHIF FORISR A, AT A I8 /KR 18 52 1 e A A

TE TR AR AR B (R B, AT mT LAAR S HA e 2 K

E=4.2%10°*t*m @

Hr E ik,

\\ e

Figure 1. Oval bathtub
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Table 1. Volume of man

= 1. AHIFFR

1A kg 50 55 60 65 70 80 90
BHEAR(M?) 0.0477 0.0524 0.0572 0.0620 0.0667 0.0763 0.0858
LR (M) 0.0479 0.0527 0.0575 0.0623 0.0671 0.0767 0.0863

Table 2. Total heat of water has been distributed

F 2. KEEHEAWRKRE
1A kg 50 55 60 65 70 80 90
QW 3,298,884 3,208,773 3,118,661 3,028,550 2,938,438 2,758,215 2,577,992
Q0 3,294,047 3,203,451 3,112,856 3,022,261 2,931,665 2,750,475 2,569,284
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Table 3. G minutes to relax when cleaning to add water

3. MARTEIERT G Sy FFIa Ik

{4 H# kg 50 55 60 65 70 80 90

G, (min) 7.2812 7.0823 6.8834 6.6845 6.4856 6.0878 5.6900

G, (min) 7.2705 7.0705 6.8706 6.6706 6.4707 6.0707 5.6708

Table 4. Relax the time to wash with water
= 4. FRRATE SRR N oK AR iE]

AR kg 50 55 60 65 70 80 90
T, (5) 9.8384 9.5696 9.3009 9.0321 8.7634 8.2259 7.6884
T, (5) 9.8239 9.5538 9.2836 9.0134 8.7432 8.2028 7.6625

Table 5. Heat the water in | seconds while cleaning
= 5. BRUEIERE | #E Ak

R kg 50 55 60 65 70 80 90
I,(s) 7.2312 7.0337 6.8361 6.6386 6.4411 6.0460 5.6510
I,(s) 7.2206 7.0220 6.8234 6.6248 6.4262 6.0291 5.6319

Table 6. Heat the water in M minutes at a time of intense cleaning

7 6. BIZUEERITE M S8R0 #ok
1A H# kg 50 55 60 65 70 80 90
M, (min) 7.2114 7.0144 6.8174 6.6204 6.4234 6.0295 5.6355
M, (min) 7.2008 7.0028 6.8047 6.6067 6.4086 6.0125 5.6165

Table 7. T seconds of heated water for minor cleaning

F 7. BESUEERRIMAK T #

{4 H# kg 50 55 60 65 70 80 90
T,(s) 9.8399 9.5711 9.3023 9.0336 8.7648 8.2272 7.6896
T.(s) 9.8255 9.5552 9.2850 9.0148 8.7446 8.2041 7.6637

Table 8. Heated water T seconds when intense cleaning
= 8. BIZUEERS MK T 75

AR kg 50 55 60 65 70 80 90
T.(s) 9.8450 9.5717 9.3029 9.0341 8.7653 8.2277 7.6901
T.(s) 9.8261 9.5558 9.2856 9.0154 8.7451 8.2046 7.6641




RV %

2E LTk, fENKE R 50 kg MRS OL R, ORATEYE 7.2812 min, JIAJK 9.8384 s i, BiiEYE 7.2312
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