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Energy consumption simulation of small town residential blocks from the
perspective of typo-morphology
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(1. School of Architecture, Harbin Institute of Technology, Harbin 150001, China;
2. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and Technology
(Harbin Institute of Technology) , Ministry of Industry and Information Technology, Harbin 150001, China)

Abstract: Energy consumption in cities and towns is related to the individual building and also the group
morphology. In order to explore the impact of the spatial forms of small town residential blocks on energy
consumption, by taking Changxing County of Zhejiang Province as an example, the morphological characteristics of
small town residential blocks were analyzed according to the sample study of the residential blocks in central area,
and five typical floor area ratios were extracted on the basis of spatial form types of typical residential blocks. Then,
from the perspective of typo-morphology, based on the morphological characteristics of residential blocks in small
towns , five “basic forms” and 17 “derived forms” were generated by the five typical floor area ratios. Finally, two-
step energy simulation was carried out to analyze the influence of physical forms and immaterial forms on the energy
consumption of residential blocks. Results show that the energy consumption intensity of multi-story slab building
type was the lowest, and that of low-rise single building type was the highest. The mixed residential block was the
most suitable residential block mode for small towns. Under the same floor area ratio, the energy consumption
intensity of the block could be reduced by mixing the two types of residential buildings and placing the higher story
residential buildings on the north side of the lower floor residential buildings. It is also more conducive to the energy
saving of residential blocks by adopting the positive south and north determinant layout. In the process of planning
and construction, it is necessary to adjust the factors of immaterial forms through the control of physical forms,
thereby saving energy.
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Fig. 1 Sample selection of residential blocks in central area
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Tab.1 Analysis of morphological characteristics of residential blocks in small towns
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Fig.2 Typical residential block identification
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Tab.2 Characteristics of typical residential blocks
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Tab.3 Extraction of “basic forms”

JEAAR JFIRIEA AT
L 15 BT B R A X W B 2t 2R
K2 (15% )
RG22 ZE2 212
B tNES TS REWR + 22 (1:3)
2 + o
ZJZHX "~
(35%) ‘
256 22 )2
ZZH
ZJZH
(20% )
JRH6 2
ZZHR +
B
(15% )

JERR1L R L6 )2

3.3 “fTHERSERK

“PIAETEAR" AR IE g 5 BT S R A AR
PITEOLT IR AR 2 X JEATE A7 16 157 X
SUEI) A B E AR S O S E R
AR . AR [ 0 A AR A LA R ) AR A AN TE
P 2 R A i X AR B BF 5 AP B 2R ALR A
(AT X A 5 T4 2 A SR be S AR B A A AR 1k
FEAE R FAETE A B HEBR T LA R P RIE B - 1) 2
UL IO 2 M B A R OR 2 ) R fE R % L
JEAE T XAEA R B IS S . e 2B S A 7 K
Ry A2 S A e DX e 2 e AR 1L 35k ) P el A X
BRI, Z 2 A 1 DX g SR ) S A
LT, BT A X AR 15 XU A [F) 3 8 2R AT
e RAEALE (L 4).

4 ReAEAR

WFTEBEAT AL REFRREAN . 565 1 2 =W UL A5 Ak
FERLIY, AT S RBUR R RE AR HES B, RATE S
R XS SUREFE R SZ A 5 26 2 B AR Y BB 25
REFERLIL, SR P IMARIE SRR REE 45K A i
I IRERT 0 55 R, SRR BOE X0 HE R 2
SRERERRZ . LA G B3Oy 5 A SLATE
BT A AR O E A T AR 25
A Je X R R S BERE 2 W), AR SO 17 Sl SR P4
HATE R B SR S5 4 | 7 B L SR A0 o ol f
SRLBALAR DR R X RLADLZE SR ™ HE 2. e A1, REAE ALY
NG B SR E KR T RO S A1 1 Xk
ABIFTE Tl A 5 17 L B I SOk ek 21



- 126 - oKW T ok ¥ ¥ R %53 %
4.1 HERHISHEFENL I G D0 Am E REFERL S, 25 W2 RN K

4.1.1 HHISHBOE

Py JOE 25 REFE LA 8 T A 1 DA S SRR A
A R T 2556 1 IR i SR 1 R RE FE RS2 I, S8R
B ANREREE PR AZRER (4 ~5 ) IEH]

SHTE . R M SRR IR K B 19
I R A B B B ) 2 Sk
B R (K S).

x4 ITEREERH

Tab.4 Generation of “derived forms”
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Tab.5 Simulation parameters for energy consumption of physical forms
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Fig. 3 Annual total energy consumption intensity per unit

building area of five basic forms
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and 17 derived forms
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Tab.6 Simulation parameters for energy consumption of immaterial forms
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