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Abstract

This paper will discuss the design of solar water heating system for a sixth-floor
residential building in Lanzhou. Solar water heating systems are an environmentally
friendly and sustainable way to use solar energy to provide enough hot water for daily

life. With the intensification of energy crisis and environmental problems, people pay
more and more attention to the use of solar energy.This design is the use of heat pipe
vacuum tube collector to supply hot water, the use of forced circulation system, electri
¢ heating as an auxiliary heat source design. In order to meet the residents' hot water n
eeds, the system is composed of 38 ZWKJ -- 58-1800 -- 50 vacuum tube collectors, ea
ch of which is composed of 50 units. These collectors form an area of about 300 squar
e meters. Water flows through the collector and is heated, then cooled in the heat exch
anger through a series of pipes and pump houses. The heat exchanger uses auxiliary h
eaters at night and in winter to ensure the normal operation of the system

This design is the use of heat pipe vacuum tube collector to supply hot water, the
use of forced circulation system, electric heating as an auxiliary heat source design.
To meet the residents' hot water needs, the system consists of 200 vacuum tube collect
ors divided into four rows of 100 columns, each row consisting of 50 units. These
collectors form an area of 250 square meters. Water flows through the collector and is
heated, then cooled in the heat exchanger through a series of pipes and pump houses.
The heat exchanger uses auxiliary heaters at night and in winter to ensure the normal

operation of the system.

Key Words:Hot-Water System; Solar Energy; Optimal Design
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5 495.57 2243
6 547.71 258.2
7 531.06 266.5
8 506.77 270.6
9 377.65 162.4
10 291.50 2153
11 197.26 154
12 185.86 124.3

710,



3. 2 EEIF MM

RAGHAEHA M X, A7 FAELE 36°03, R4 103°40". J& TRy KBl < 0%,
PR E 10°C, S RTE 670~837x10% / em?, JB TR F B HLX . AR PH g
KRG R T2 RN, KA N 62, B2 S 1, B KA 2
A SHTTRL S 300 FH7K, TR, Hok RGHHRAHIR 75 N, SRS
FI P HORFH SRR E SR 3.1 B 15.135MI/(m° « d), P35 H IR/ E0 6.9h. {F

P B LB R 1 BSR 2.

PR K E BT H s FZKGE BUIR A2 3.2, AIE10N 1001/ A » do & A KiR
FE o iRHER 3.3 1AL, AWV HN =R IR, BUE 12°C. BT RoKIRE#%
M (EHAHKETHITE) (GB50015-2019)F EsRHE, #% 60°Cil4H.

POK KB BRI RIRERINT

* 3.2 POKHIAEM

e jeisite it AL e H A ZKEAT (LD i Fi B 1]
1 = 60~100
2 B 70~110
3 e BAH 0=110 24 /NEF
4 15 5 90~120
33 AKIHRIRE (C)
X35 A |HIRX, TEIX HhTETZK Hh R 7K
b A 6~10
] KB 10~15
ZRU& LLF 7 15~20
T 4 10~15
HR
ZRU& LLF 7 15~20
(i T (TR 10~15
- %% 4 6~10
T 10~15
Jb5E 5 10~11
W et L —
AT 3 12
B
_— Ak ] A 6~10
L PN
T 10~15
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3.3 KFHEERHUK RGRTHE
33.1 AKENITE

S HMROKIER, HREREIZL T it H:

Q _mQrC (tr_tl) pr
a 86400 @1

A, QuNHFERE, W;
m NPOKRGHRERAE, (A
q, NHOKHE, (AN« d);
C /KK ENEE, C=4187J/(kg * C);
t AHUKEE, C;
t, KW, C;
o, KB FE B 1kg/Ls
H 3.2 WA HBUK RS E A m A 75 (N, #UKHE ¢, N 100L/(A + d),
ORI, N 60°C, KMPIGEERE, N 12°C, RAAX I IMHEAH HERE
Q,=17446W .

332 @it ERHE
4 HAL K A a2 SR 42 TR UK LN R S Bt /N 42 LR A 20 H 5

mq,C(1, —1,)p
=K, —1r—r : (3.2)
O =K, 86400

X, 0, R/ PIFERE, W;
K, F& HOK/N A5 1 R B
BHEHR 3.4, RO REK, B 512, Z6 AR 31 PEIRERAANX 32 B H
R BN FERE O, =89323 W,
TRNERMAKAE BRI R B IR R

# 34 PPN EWRBK, H
JEAE NEL 50 100 150 200 250 300 500

1000 | 3000 | >6000
FEK, 6.58 5.12 4.5 4.13 3.88 3.70 3.28 2.86

2.48 2.34

BN K E AT Z LR 2 3

,12,



O,

q rh

R, q, ARHNEHUKR, L.

WA/ FERGE O, TN 89323W,

I 4K & q,,, =1600L/h

3.3.3 EEHEIRYIEERY

WA, IR (8 b X B E s BT R B LI EE A 22

TL163( —1,)p,

g AN
e

(3.3)

A3 FHIERA RN 33, FEA TN

X2

MIXAETT, HRER Hb ATk IX, HIEERaRK, KSR E, —Bokit, ®#HF
HEEASWEIES, KARXMEMERFR SR, BAEFREN TR e, §
BELE B 38 B DL R AT SRR B S I ROKIR R - ERERERI S HE R 3.5, KRR CRH
MR, ME)y ZWKI—58—1800—50, BAASHINE 3.6.

* 3.5, KRRk

R e HAER
g g Per st g &g
LR e o P -20°C LA L P
ARIEAE 2 % &
oK B 60CLLTF 90CLL T 80CLLF
g HIG IR X HIG IR X HR X FZ TR A
Ji e T f ki BT BT EM R
Sk I =T RIE B WETHmESE
#3.6 ATESH
e HAE FUORPH R Pl
R (K & 2000mm 3750mm 1400mm
LR ZWKJ—58—1800—50
SR 7.4 m
& IE e[S
pSYiig=s 75kg (AEKHI L5
(EE VA A E ARG P BRI E A
A 0.0005Pa
VS =0.53
ik 999 G
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