ESL-IC-14-09-32

APCBC presentation in ICEBO

(Asia Pacific Conference on Building Commissioning)
Sept. 2014, Beijing, China

Commissioning test for existing large
scale building using simulation modeling

Yoshibumi SUGIHARA
Yasuharu HONDO
Hideki YUZAWA

Nikken Sekkei Research Institute

4th International Conference for Enhanced Building Operations, Beijing, China, September 14-17, 2014 1



Introduction

Before an upcoming renovation of the existing
building, various energy-saving effect items
were examined and assessed on the 24th of
the building office.

Since the result of the assessment was greater
than expected, the analysis of the assessment
result was conducted by using simulation to
clarify the mechanism of the energy saving.

This presentation presents the energy-saving
method and evaluation by BEMS data, and
analytical method by using simulation and the
calculation result.
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Profile of the Building

Location Shinjuku-ku, Tokyo
The fifth floor under the ground
Scale The 52nd floor above the ground
235m in height
Totalfloor | Aoyt 264,000m?
area
Completion |Constructed in 1994
Office : from 8th to 37th floor
Use Hotel : from 39th to 52th floor
Shop : from Blthto 7th floor
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Improvement Iltem for Energy Saving -1
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Improvement Item for Energy Saving -2

f(4) Adjustment of the Setting\/ (5) Zero Energy Band for
Temp. . . a0 Perimeter AHU
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Verification of the Improvement - 1
The effect of each improvement item were verified

Thermal Performance of the Blind
2013 August

Existing Rolling Screen  High-Performance Blind

Confirm.the.heat.Joad.reduction. of.the window -



Verification of the Improvement - 2

Inverter Control of the Fan
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Verification of the Improvement Effect by the BEMS data

2011 : Before improvement
2013 : After improvement

Operational state is about the same

Primary energy consumption
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Analytic Target by the Simulation
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Simulation Tool of LCEM and Indoor Therma! Load

AHU : Based on LCEM
Thermal Load : Original

Perimeter AHU
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Thermal Load Program on the Spreadsheet

Ceiling chamber

Indoor air

Heat Flow from Window

Proportional

control of air volume,

sensible heat balance

I SARRAEE 1 1 1 1 1 1 1
BEEL=vE [ HERFEFAC HERFE: E s w NE SE! sw| s EANEHM KH#257 |RA77
ERROR = 0 ABHEH gms ( 0 ABH#E qml w [ o NTERE To c 0.0] 0.0) 0.0 0.0 0.0 0.0| 0.0] 0.0, = = =
BSREY R 1Y F 0:1 - mEmses or J 0 |AE#Xm y A ke/h | 0000 [H5AESHE Ra W/m2 | = (IS \A /o 0 0 0 0 of - - -
ORI : 0 5 Qlg w 0 H5E Ra W/m2 N — [~V YV, 0 0 0 0 of - - -
ABSAR w 0 BHPOXTESSGRE
K 1E% 2 [y SEE w k I3 REH A m2 9 00 00 00 0.0 00! 00| 00| 00 00 - - -
AHUE S Vsa m3/h 0 BBl ) % 80 BEREK W/m2/deg 1.5 1.52 1520  1.520] 1520 1520  1.520| 1520 00 00 - - -
AHUSSSURFE Tsa % 3200 |[EbIC 58 w 0 BER/ Mo Ke | W/m2/deg 1.6 1.670 1670| 1670  1670] 1670  1.670| 1670 00 00 - - -
AHUHE S5 IR EE ke/kg 00000 |& — ERERE = 0. 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0 0 = = =
RIARIRILF I RE GIACION: it ke/s 0.0000| ASANERE Tai °c - - -
1AHU2402ZE AN S DFABRE | m3/h 0 RYEH SR EHES kg/s -0.0000 WifiZhE Qm+ikst w 0 0 0 0 0 0 0 0 0 - - -
CHRBIDEE % 80 0 0 0 0 0 0 0 0 0 - - -
ESRE (R3H) c 2238 SAIEEHREH
J/ke 4656 N1=mro0mBEs w N =T ke/ke | 00093 [BREAEA As m2 0] 00) 00] [ [ Y 755]  2198]  2266] 2266 2266
ke/kg 00093 M 1~RUBHSOEIHIES w -158 FAESUE Pas Pa 2782 ARERHE - 06 06 0.6] 06 04 04] | | | - -
BRI %I dt s 80 NEDSE Pa Pa 1489 MEAIKIESME @0 | W/m2/deg 17] 17.0] 17.0| 1.10 6.00}
BAZRE Trsp © 265 Nx5TERE W 1126 [RsPRxtiEE Rr RH 5352 NEIGIEREEE ai | W/m2/deg 3 33| | _a73 aT a aT 6.00 1.10)
B R HEXREE Xr ke/kg EAMEHRE w -1.441 EEE A W/K/m 1 1.4 14 1.4 1.4
KHNFERERBH w 431 | ) J/ke/K 8 880 800 = /1 880) 880
HIEERE KHARRE Tol °c 228 B o ke/m3 19 1900 g’ 8t a a 1900 1900
AHUEL 2R EHRE k = \ 0.010 TEHAEH t m [ 0.2 0.2 X X 0.12 0.12
AHUS KB E Vamax m3/h 4,500 AYAHUMSDFEARE 0 F%I dt s 80 80 80| 80| 80
AHUS/NRE Vamin m3/h XUAHUD S DFEATRS: [V Y AHUDVD DA 5 0 BFRS dx m 04 0.02 0.02
- o [EEGEEE 8.4E— 8.46-07| flo.2E-07 C | I t C k N 1 h I
Co/acs B ol oy CalCulate Cran ICNOISOoN
SREGRE | BSt+Rs  C 7. 7.94 7.68
i o Do 2 ¢ 9, 970 9.40 b f' 1 t I t h d
BEYAX FHDDER w 1,44Wﬁ ki 0.000( 3 c 10. 11.08] 10.76 y I n I e VO u m e m e O
E@EH Ar m2 226.6 RO DER w 1,225 RISLDEEES ki 0.0000 4 c 12. 12.18] 11.85
ERH Vr m3 609.6 ENBERAFAE Qs w 570 BBEES Xm ki 0.0000 5 c 12 13.06 12.72 1297 12.99 13.39. 13.23 23.75 2376
KB Acl m2 2266 WIXUBHLDFEEIES w 0 RUBHSDRERES ke 00000 6 C 13 13.79 1344]  1368]  1371] 14.12[ 1395 23.76 23.76
KHAEH Vel m3 3399 1 °c 14. 1439 1404]  14.28] 1431  1472] 1454 0.00 23.76 23.75
FRET Af m2 226.6 BRAFEEA w -644 EHEEES ke 0.0000 8 °c 14. 14.89 14.54 14.78 14.80 15.22 15.03 2375 2374
BRTEHE VA m3 2266 WIAHUMSEE Vade m3/h 0 ke/K} 000734 9, °c 15. 15.29 1495 1518] 1521  1563] 1544 23.73 23.72
X BRE/E0.0E/h) m3/h 0 K 28254 10| °c 15. 15.62 15.28] 1551|1553 1594 1575 23.70) 23.69
TAHUKS w 0 Pa 1179 BARERE 11 °c 15. 15.86 1553|1575 1578  16.17]  1599]  19.94 23.75 23.67 23.65
X MRREEI & 2 FARIE S w 0 Eﬁﬂaiu;‘iﬁ; ke/kg 000732 BARME{EHE Qi w 0 0 0 0 0 0 725 431 1,126 1,225
EREKRIERESB w 0.0 Em;ﬁrg ke/kg 0.00732 BB BFaEt
SEHUNE AB w 644 FUKESE Pas Pa 2158 W5iRIB%E Qd [ w ] [ o of of of of of 723 [ 1,126 1,225
AEE Pa 101325 32 Tr i 18.71 RKERSE Pa Pa 1179 E
ERHE 1.16 PAEXTIREE Rr RH 54.62 REE NEE2 3 | MEEA | NEES | (REE6 | MEE7 | MEES | MO | REEIO KH-ER
1AHUZRA & Vad /h 304 1) 1.00 SMELERE Tn c 16.9 16.9 1 16.9 16.9 16.9 16.9 16.9 16.9 16.9 = 18.7
1AHU$E SRR Vade m3/h 0 i Aiw m2 51.3 00 0.0 0.0 0.0 00 00 0.0 0.0 0.0 = 226.6
4 BEFE Kiw W/m2/deg 1,610 15.0 10.0 15.0 150 150 150 15.0 150 150 - 155
ERE Qiw w -155 0 0 0 0 0 0 0 0 = -1.441

humidity balance

VpCG—T =3Q+ pev(T T, )

ings of the 1

Heat flow from Wall

nternational Conference for Enhanced Building Operations, Beijing, China, September 14-17, 2014

Time step = 80 seconds 12




Calculation
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Analysis of the improvement effect by the simulation

: : : : B Electricit No. ltem %
Primary energy consumption in the winter ectricity Before
250 DHeat.lng -0 improvement 100
@ Cooling Relocation of the
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Mixing loss disappeared by C-1
The thermostat of perimeter is heated in solar radiation, and cool too much it.
To disappear cool too much, the interior is heated too much.

Comparison between of 2011 and 2013 BEMS data
>>>> 43.5% Reduction

Calculation by case study 43
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Conclusion

The mechanism of the energy saving effect was
clarified through simulation; a major contributing
factor to energy saving was relocation of the
temperature sensor which was conducted at
lower cost.

In the process of the analysis and the evaluation of
the operation phase, this simulation method was
shown to be valid.

This assessment is continuing this summer to
confirm the last year’s results and conduct the
energy saving effect evaluation in the summer.

Furthermore, the thermal load calculation including
the spatial distribution is under development to
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