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Research on atrium form of Changsha university libraries based

on natural ventilation

YUAN Zhaohui'* ,ZHOU Yanbin'* ,CUI Jiaying"*,ZHANG Guogiang®*

(1. Architecture School, Hunan University,Changsha 410000, China;2. Civil Engineering School, Hunan
University, Changsha 410000, China;3. Hunan University National Center For International
Research Collaboration In Building Safety And Environment,Changsha 410000, China;

4. Zhuhai Insitate of Urban Planing &. Design, Guangdong Zhuhai 519000, China)

Abstract: In order to study the influence of library atrium form on natural ventilation, through the field research of
university libraries in Changsha area, systematically analyzed are the characteristics and problems of natural
ventilation of university libraries in the area, and the basic prototype of university library atrium in the region is
extracted. Based on the major data of the library obtained from the survey, a basic physical model is established.
Using Phoenics software, considering the solar radiation and the indoor and outdoor thermal environment, the
parameters of the library prototypes of different atrium orientations, numbers and profiles are simulated. Combined
with the natural ventilation theory, the results of the data analysis are compared, and finally the orientation from
the atrium is In the three aspects of the number of atriums and the atrium profile, this paper proposes a space shape
that is conducive to the natural ventilation of university libraries in Changsha, and provides a reference for the

passive low energy design of university libraries in the region.

Key words: Changsha area;university library;natural ventilation;simulation;atrium form
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Tab. 1 Basic situation of university libraries in Changsha
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Tab. 2 Prototype of atrium of Changsha’s university libraries
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Tab.3 Climate parameterof Changsha
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Tab. 4 Simulation results of indoor wind environment in the atrium library in different directions
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Tab. 5 Simulation of indoor wind environment
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Tab. 6 Profile of atrium
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Tab.7 Simulation of atrium indoor wind environment
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Tab. 8 Simulation of multi-core atrium indoor wind environment
(Rl EY £ 3 (FE & K ok ok =X (IR ) N bR R
=2
(9.1 m 1:,:1‘-;_'";'_"%) Velocity, m/s
2.600 000
P 2.437 500
2.275 000
2.112 500
1.950 000
1.787 500
T2 462500
(17.1 m FRfg4b) iy i
ik o.012 500
0.650 000
B - - o S o 0.487 500
I ) 0.325 000
0.162 500
S-N o 72 #) i 4 0.000 000
SEX RAE/% 74. 4 75.1 70. 0 66. 6
WG S5 RO Ao T A 3 R E S M HRE
A, SRS ECE ok 2 E ) R AR A 4 B
ale

ZRAEBIRE T, FHHEESNXN Y RERTY
sk eAh, B R b E Y 5 R SR DL R A K
Vi By 1 BT (A 7o X = e~ B AT s O o 5 D
H.OAHB, HERPT ok 2 EE R Al A R 4 1 2
IR XU DX S AR BT RS K, P38 Ry (B 66. 6 %%.
PRk, B g ok 2 4%00 Xk, o g ) T B 5K
KB F L, B 9 gk B T DL el XROCR, B
, %‘tﬁﬂ_ﬁi_ﬂﬁﬁ'ﬁgfft??fﬁﬁ_t %57|‘ EEPN
wh R RS SRR CHIVES 07 (0 BE 25) t B 2 — 20 I o =

RS I K vl DX A% v A T A A S SR Y S
W ERE  THEAELGE T ik, g AR EXELE,
XF I A5 v B A R S BT OSSR T UL
4Eie

(1) P BEAT J5) 7 A3 - Ak tag A i =X B 2K a8 Xk
Rl , oo R ke, v JE
ol XCR 22

()RR 2o A% 0 3 R il KR T



586 o @ # OB Bk MEARER 552 %
AR E, Wit LR LS P EHE TR (6] XUAEMS . SEEBERFAMERITI]. KEEAH
Fh22 P4 58 R S 24, 2010,28(2): 115-118.

() ZERIT IR, 24 v 2 S T T 28 B A% O LIU Zhengpeng. Discussion on building scale of univer-
R, R K 2 ) T T 2 00 8 Kk R, 4 sity library[J ]. Journal of Academic Libraries, 2010,
FUSLAT N 56 A U2, 4 i B TR R 28(2): TS , .
TR S LA, RAETE o B e SRR R

[M]. dbst: AR AR, 2007,

TR MR . S350, B8N R ) 55 5 WANG Ruijin, ZHANG Kai, WANG Gang. Fluent

J3E CRIVRE 37 B 0) L E % 2E — 27 34 5. technical foundation and application examples [ M ].

é}%iﬁk References Beijing: Tsinghua University Press,2007.

[8] FEUSTEL H E. COMIS: An international multizone

(1] Jossss, 28, B . WA A L@A R suE# IR ] airflow and contaminant transport model [ EB/OL].
e S, 2008,26(11):63-66. http://epb. Ibl. gov/publications/1998-08.

SHEN Tingting, GONG Min, GE Jian. Energy-saving (9] =G . AR B 58 a) 52 B it 3 2 500 8 XU i F 5e

reconstruction for existing public buildings[J]. Hua- [D]. JFH: JCPHES RS, 2011.

zhong Architecture,2008,26(11):63-66. JIANG Zhi. Study on ventilation design of large-depth
[2] CHEN Qingyan. Using computational tools to factor buildings using vertical space[ D]. Shenyang: Sheny-

wind into architectural environment design[]J]. Energy ang Jianzhu University,2011.

and Buildings, 2004, 36(12);: 1197-1209. [10] Rf . @M EEHFIM]. R KERFHR
(3] #ot, XA . Tl bhah 5L e 0y 29 1K 2 K 0 ¥, 2003 55-67.

W], WO, 2015(22) . 122-123. SONG Dexuan. Building environment[ M]. Nanjing:

YANG Guang, LIU Qinghua. Research on the restric- Southeast University Press,2003: 55-67.

tive factors and countermeasures of the development of (1] ERSE, EHife, RARE . T CFD =N A REX

passive buildings in China[J]. Urbanism and Architec- R EFE BRI ]). RE R ZE2E4R, 2009(5): 407-

ture, 2015(22);: 122-123. 412.

(4] ®hFH, i, Rk . ERABHIR SRR AR YAN Fengying, WANG Xinhua, WU Youcong. Simu-
AL T 5 L,z}f%lﬂ?}—ﬂ‘{ﬂ%iﬂllj(%iﬁijﬂ@][ﬂ. lation of interior natural ventilation and thermal com-
e gdt i, 2017,35(3): 52-56. fort based on CFD[]]. Journal of Tianjin University,
HAN Yang, MA Hang, WU Junyi. Imitation analysis 2009(5) ; 407-412.
and design strategies of natural ventilation in university [12] XUAEEF . 52 N b X 4N 4t 2 50 o B2 3R 5% U 3 BF 92

educational building in hot summer and warm winter
region; Cases studies in Shenzhen University Town
[J]. Huazhong Architecture,2017,35(3): 52-56.

(5] Brze. &7 BREXNIISN KK S BeE gkt
[D]. WIH k%, 2017 123-124.
DUAN Qian. Design of teaching building in Changsha
area based on the theory of natural ventilation[ D].

Hunan: Hunan University,2017: 123-124.

[D]. JEIT: K%, 2016: 16-17.
LIU Xiaoshu. Research on atrium ventilation environ-
ment design of public buildings in Quanzhou regions

[D]. Xiamen:; Huaqgiao University, 2016 16-17.

- E- S )





