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Suitability and economic analysis of existing building energy

saving reconstruction in cold plateau region

ZHAO Juan, ZHOU Botao, BAI Yifei, GAO Junmei, QIANG Tianwei
(School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract; Through the actual measurement of indoor and outdoor temperatures of an office building in Lhasa, it was
found that the indoor temperature of the north-facing rooms of the building did not meet the heating requirements,
To find the heating system problems and explore the reasons why the north-facing rooms do not meet the
requirements, the influence of climatic factors such as high altitude and strong radiation is considered. Firstly,
based on the study of the differentiation of the envelope orientation of the existing building, three energy-saving
retrofitting schemes are proposed and DeST energy consumption simulations are conducted separately. The
simulation results show that the total heat supply in the heating season after the renovation of scheme 2 is reduced
by 50.79% compared with scheme 1, and scheme 3 is reduced by 52. 50 % compared with scheme 1, so the effect of
envelope renovation is remarkable; secondly, energy-saving analysis is conducted, the operating parameters of air
source heat pump are modified in plateau, and heat source design renovation scheme A (renovation of envelope
structure and addition of electric heat film) and scheme B (direct replacement of air source heat pump), and
economic analysis was conducted for these two options respectively. The results show that Option A, which retains
the original equipment, saves 1,010,200 CNY in initial investment costs, 5330 CNY in annual operating costs and
1,053, 800 CNY in life-cycle costs compared to Option B. It is the preferred method of retrofitting existing
buildings that can be promoted.

Key words: Energy saving transformation of existing buildings; Differences in the orientation of the envelope; Air

source heat pump; Economic analysis
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Fig. 2 Measured indoor and outdoor temperature curves
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Tab. 1 Initial model enclosure structure parameters
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Tab. 2 Indoor parameters
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Tab.3 Heat load statistics of typical room heating season

KM B REEFPHG
Bl piE pEE N "

) T B SRE K S R G

SF ThEE B/’ - B

J(W - m ) B /kW /(W - m ?)

e VTS )?l‘Eﬂl 25 % 260.64 118.75  30.95 38.59
T AT 0Lt s B ULE 0.3 A/ Jeli) 2 £ 117.00  88. 83 10. 39 24.11
AT e 3 % 10 W /m’ Brla) 3 Jp=E 51.50 53. 40 2.75 0.14
W R 20 W/m? Bl 4 A 51.50 0 52,12 2.68 0.11
TR = ‘ 3 IR
(B) ARGV E . I G258 i ) B € P 3L
NALELE RS, REEHRTE 2 HEFEN 11 H4HE %I BRI A UL 4.
x4 FTEBBEER
Tab. 4 Main HVAC equipment table
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Tab. 5 Specific parameters of enclosure structure optimization
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Fig. 5 Statistical chart of hours when the temperature of

each room is below 18°C in heating season
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Tab. 6 Plateau correction coefficient of heat production of

air source heat pump chiller and hot water unit in Lhasa area
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Fig. 8 Hourly heat and hourly power statistics of

new unit and original unit
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Tab. 7 Selection of electric film
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Tab. 8 Initial investment cost of envelope structure

renovation Scheme 2
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Tab. 9 Initial investment cost of envelope structure
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