<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0, user-scalable=yes">
    <title>Heat Pump Sizing Tool | Gas to kW calculator</title>
    <style>
        * {
            box-sizing: border-box;
        }

        body {
            font-family: 'Segoe UI', Roboto, 'Helvetica Neue', sans-serif;
            background: #eef2f5;
            margin: 0;
            padding: 24px 16px;
        }

        .main-card {
            max-width: 1100px;
            margin: 0 auto;
        }

        h1 {
            font-size: 1.8rem;
            margin: 0 0 8px 0;
            color: #1a3e2f;
            font-weight: 600;
        }

        .subhead {
            color: #2c5a44;
            margin-bottom: 24px;
            border-left: 4px solid #2c7a4d;
            padding-left: 16px;
            font-weight: 400;
        }

        .card {
            background: white;
            border-radius: 28px;
            box-shadow: 0 12px 28px rgba(0, 0, 0, 0.08);
            padding: 1.8rem;
            margin-bottom: 28px;
            transition: all 0.2s;
        }

        .card h2, .card h3 {
            margin-top: 0;
            font-weight: 600;
            color: #1e3a2f;
        }

        .card h2 {
            font-size: 1.6rem;
            border-bottom: 2px solid #e0e7e3;
            padding-bottom: 12px;
            margin-bottom: 24px;
        }

        .input-row {
            margin-bottom: 1.5rem;
            display: flex;
            flex-wrap: wrap;
            align-items: center;
            gap: 12px;
        }

        .input-row label {
            font-weight: 600;
            min-width: 210px;
            color: #1f3b32;
        }

        input, select {
            padding: 12px 14px;
            border: 1px solid #cbd5cf;
            border-radius: 18px;
            font-size: 1rem;
            background: #fff;
            transition: 0.2s;
            font-family: inherit;
        }

        input:focus, select:focus {
            border-color: #2c7a4d;
            outline: none;
            box-shadow: 0 0 0 3px rgba(44, 122, 77, 0.2);
        }

        button {
            background: #2c7a4d;
            color: white;
            border: none;
            padding: 14px 28px;
            font-size: 1.05rem;
            font-weight: 600;
            border-radius: 40px;
            cursor: pointer;
            transition: 0.2s;
            width: 100%;
            max-width: 320px;
            display: inline-block;
            margin-top: 12px;
            box-shadow: 0 2px 5px rgba(0,0,0,0.1);
        }

        button:hover {
            background: #1f5e3a;
            transform: scale(0.98);
            box-shadow: 0 1px 3px rgba(0,0,0,0.1);
        }

        .result-box {
            background: #e9f4ed;
            border-radius: 28px;
            padding: 1.8rem;
            text-align: center;
            margin-top: 28px;
            border: 1px solid #c8e0d2;
        }

        .result-kw {
            font-size: 3.2rem;
            font-weight: 800;
            color: #1b5e3a;
            line-height: 1;
            margin: 8px 0;
        }

        .result-unit {
            font-size: 1.4rem;
            font-weight: 500;
            color: #2d5a44;
        }

        .explanation-text {
            font-size: 0.9rem;
            color: #2c5a44;
            background: #fef9e6;
            padding: 16px 20px;
            border-radius: 20px;
            margin-top: 20px;
        }

        .info-table {
            background: #f8fafc;
            border-radius: 24px;
            padding: 8px 4px;
            width: 100%;
            border-collapse: collapse;
        }

        .info-table th, .info-table td {
            padding: 12px 10px;
            text-align: left;
            border-bottom: 1px solid #e2e8f0;
        }

        .info-table th {
            background-color: #eaf4ee;
            font-weight: 600;
        }

        .badge {
            background: #d9f0e3;
            border-radius: 30px;
            padding: 5px 12px;
            font-size: 0.8rem;
            display: inline-block;
        }

        .warning-note {
            background: #fff1e0;
            border-left: 5px solid #e67e22;
            padding: 12px 16px;
            border-radius: 16px;
            margin: 18px 0;
            font-size: 0.9rem;
        }

        .gas-options-group {
            background: #f9fbfa;
            border-radius: 24px;
            padding: 16px 20px;
            margin: 20px 0 10px;
            border: 1px solid #dee6e1;
        }

        .radio-flex {
            display: flex;
            flex-wrap: wrap;
            gap: 24px;
            align-items: center;
            row-gap: 12px;
            margin-top: 8px;
        }

        .radio-flex label {
            font-weight: normal;
            min-width: auto;
            margin-left: 6px;
        }

        hr {
            margin: 20px 0;
            border: 0;
            height: 1px;
            background: linear-gradient(to right, #ccc, transparent);
        }

        @media (max-width: 700px) {
            .card {
                padding: 1.3rem;
            }
            .input-row {
                flex-direction: column;
                align-items: flex-start;
            }
            .input-row label {
                min-width: auto;
            }
            button {
                max-width: 100%;
            }
        }
    </style>
</head>
<body>
<div class="main-card">
    <h1>🌡️ From gas usage to heat pump capacity</h1>
    <div class="subhead">Size your heat pump based on real gas consumption — quick, reliable, and transparent.</div>

    <div class="card">
        <h2>📊 Fuel consumption data</h2>

        <!-- consumption unit radio group -->
        <div style="margin-bottom: 24px;">
            <span style="font-weight: 600; display: block; margin-bottom: 12px;">Consumption unit:</span>
            <div class="radio-flex">
                <div><input type="radio" id="unitKwh" name="consumptionUnit" value="kwh" checked> <label for="unitKwh">kWh (direct)</label></div>
                <div><input type="radio" id="unitM3" name="consumptionUnit" value="m3"> <label for="unitM3">m³ (natural gas)</label></div>
                <div><input type="radio" id="unitLiter" name="consumptionUnit" value="liter"> <label for="unitLiter">liters (LPG / LNG)</label></div>
                <div><input type="radio" id="unitKg" name="consumptionUnit" value="kg"> <label for="unitKg">kg (LPG / LNG)</label></div>
            </div>
        </div>

        <div class="input-row">
            <label id="consumptionLabel" for="consumptionValue">Annual gas consumption (kWh):</label>
            <input type="number" id="consumptionValue" step="1" min="0" value="12000" style="flex:1; min-width: 180px;">
        </div>

        <!-- dynamic gas type selector (shows only relevant options) -->
        <div id="gasTypeContainer" style="display: none;">
            <div class="gas-options-group">
                <strong>🔧 Gas type / conversion factor</strong>
                <div id="dynamicGasOptions" class="radio-flex" style="margin-top: 14px;">
                    <!-- options injected by JS -->
                </div>
                <div id="customFactorRow" style="margin-top: 18px; display: none;">
                    <label for="customFactorInput" style="font-weight: 500;">Custom conversion (kWh per unit):</label>
                    <input type="number" id="customFactorInput" step="0.01" value="9.77" style="width: 160px; margin-left: 12px;">
                    <span id="customUnitLabel" style="margin-left: 8px; font-size: 0.85rem; color: #4a5b52;">kWh/m³</span>
                </div>
                <div id="unitWarningMessage" class="warning-note" style="margin-top: 16px; display: none;"></div>
            </div>
        </div>

        <h2>⏱️ Heat pump operating profile</h2>
        <div class="input-row">
            <label for="fullLoadHours">Full load hours per year:</label>
            <input type="number" id="fullLoadHours" step="50" min="100" max="3500" value="1500">
            <span class="badge">Typical range: 1400–2000h</span>
        </div>
        <div class="explanation-text" style="background:#f1f8fe;">
            💡 <strong>Full load hours</strong> = the equivalent annual runtime at nominal capacity. Lower hours → larger heat pump needed.  
            Well-insulated homes with low-temp systems: 1600–2000h. Older houses: 1400–1700h.
        </div>

        <button id="calculateBtn">⟳ Calculate heat pump capacity</button>

        <div class="result-box" id="resultBox">
            <div style="font-weight: 600; font-size: 1.1rem;">⚡ Required heat pump capacity</div>
            <div class="result-kw"><span id="capacityValue">—</span> <span class="result-unit">kW</span></div>
            <div id="calculationDetails" style="font-size: 0.85rem; margin-top: 12px; color: #2c5a44;"></div>
        </div>
    </div>

    <div class="card">
        <h3>📘 Background & formula</h3>
        <p><strong>Heat pump capacity (kW) = (Annual heat demand in kWh) / (Full load hours)</strong><br>
        The annual gas consumption (in kWh) represents the thermal energy used for heating. A heat pump running at full load delivers the same total heat over the year.</p>
        <p>📌 <strong>Example:</strong> 12.000 kWh gas / 1.500 h = 8 kW heat pump. Always consult a heat pump installer for detailed design.</p>
        
        <h3>🔥 Conversion factors (standard values)</h3>
        <table class="info-table">
            <thead>
                <tr><th>Fuel type</th><th>Energy content</th></tr>
            </thead>
            <tbody>
                <tr><td>G20 (Natural gas, NL/BE typical)</td><td>9.77 kWh/m³</td></tr>
                <tr><td>G25 (Low-calorific gas)</td><td>8.81 kWh/m³</td></tr>
                <tr><td>LPG (liquid)</td><td>6.8 kWh/liter · 12.8 kWh/kg</td></tr>
                <tr><td>LNG (liquid)</td><td>6.5 kWh/liter · 13.0 kWh/kg</td></tr>
            </tbody>
        </table>
        <div class="warning-note" style="margin-top: 18px;">
            ✅ <strong>Tip:</strong> Use your actual annual bill value (kWh or m³). For m³ natural gas, the default factor 9.77 kWh/m³ is accurate for most grids (G20).  
            If you use LPG/LNG, always prefer liters or kg for precise conversion.
        </div>
    </div>
</div>

<script>
    // ---------- DOM elements ----------
    const unitKwh = document.getElementById('unitKwh');
    const unitM3 = document.getElementById('unitM3');
    const unitLiter = document.getElementById('unitLiter');
    const unitKg = document.getElementById('unitKg');
    const consumptionInput = document.getElementById('consumptionValue');
    const fullLoadInput = document.getElementById('fullLoadHours');
    const calcBtn = document.getElementById('calculateBtn');
    const capacitySpan = document.getElementById('capacityValue');
    const detailsSpan = document.getElementById('calculationDetails');
    const gasTypeContainer = document.getElementById('gasTypeContainer');
    const dynamicOptionsDiv = document.getElementById('dynamicGasOptions');
    const customFactorRow = document.getElementById('customFactorRow');
    const customFactorInput = document.getElementById('customFactorInput');
    const customUnitLabelSpan = document.getElementById('customUnitLabel');
    const consumptionLabel = document.getElementById('consumptionLabel');
    const unitWarningMessage = document.getElementById('unitWarningMessage');

    // conversion factor storage
    let currentGasType = 'g20';      // g20, g25, lpg_kg, lpg_liter, lng_kg, lng_liter, custom
    let currentUnit = 'kwh';         // kwh, m3, liter, kg
    let effectiveConversionFactor = 9.77;  // for non-kwh conversions
    
    // predefined factors
    const factorsDB = {
        g20_m3: 9.77,
        g25_m3: 8.81,
        lpg_liter: 6.8,
        lpg_kg: 12.8,
        lng_liter: 6.5,
        lng_kg: 13.0
    };
    
    // helper: get current consumption value
    function getRawConsumption() {
        let val = parseFloat(consumptionInput.value);
        if (isNaN(val) || val <= 0) return null;
        return val;
    }
    
    // helper: get current full load hours
    function getFullLoadHours() {
        let hrs = parseFloat(fullLoadInput.value);
        if (isNaN(hrs) || hrs <= 0) return null;
        return hrs;
    }
    
    // update UI based on selected unit (show/hide gas panel, change labels, reset relevant gas types)
    function updateUnitInterface() {
        const isKwh = unitKwh.checked;
        const isM3 = unitM3.checked;
        const isLiter = unitLiter.checked;
        const isKg = unitKg.checked;
        
        if (isKwh) {
            gasTypeContainer.style.display = 'none';
            consumptionLabel.innerText = 'Annual gas consumption (kWh):';
            currentUnit = 'kwh';
            // no conversion factor needed
            return;
        }
        
        // For non-kwh, show gas type panel
        gasTypeContainer.style.display = 'block';
        
        if (isM3) {
            consumptionLabel.innerText = 'Annual gas consumption (m³):';
            currentUnit = 'm3';
            buildGasOptionsForM3();
            customUnitLabelSpan.innerText = 'kWh/m³';
            showUnitWarningIfNeeded();
        } 
        else if (isLiter) {
            consumptionLabel.innerText = 'Annual gas consumption (liters):';
            currentUnit = 'liter';
            buildGasOptionsForLiterOrKg('liter');
            customUnitLabelSpan.innerText = 'kWh/liter';
            unitWarningMessage.style.display = 'none';
        } 
        else if (isKg) {
            consumptionLabel.innerText = 'Annual gas consumption (kg):';
            currentUnit = 'kg';
            buildGasOptionsForLiterOrKg('kg');
            customUnitLabelSpan.innerText = 'kWh/kg';
            unitWarningMessage.style.display = 'none';
        }
        
        // after building, sync conversion factor from selected radio
        syncConversionFactorFromSelectedGas();
    }
    
    // for m³: only natural gas types (G20, G25, custom)
    function buildGasOptionsForM3() {
        let selected = currentGasType;
        // if previously selected gas type not suitable for m³, default to g20
        if (!['g20', 'g25', 'custom'].includes(selected)) {
            selected = 'g20';
            currentGasType = 'g20';
        }
        let html = `
            <div><input type="radio" name="gasTypeRadio" id="gasG20" value="g20" ${selected === 'g20' ? 'checked' : ''}> <label for="gasG20">G20 (Natural gas) — 9.77 kWh/m³</label></div>
            <div><input type="radio" name="gasTypeRadio" id="gasG25" value="g25" ${selected === 'g25' ? 'checked' : ''}> <label for="gasG25">G25 (Low-calorific) — 8.81 kWh/m³</label></div>
            <div><input type="radio" name="gasTypeRadio" id="gasCustom" value="custom" ${selected === 'custom' ? 'checked' : ''}> <label for="gasCustom">Custom value</label></div>
        `;
        dynamicOptionsDiv.innerHTML = html;
        customFactorRow.style.display = (selected === 'custom') ? 'flex' : 'none';
        
        // attach event listeners
        document.querySelectorAll('input[name="gasTypeRadio"]').forEach(radio => {
            radio.addEventListener('change', (e) => {
                currentGasType = e.target.value;
                syncConversionFactorFromSelectedGas();
                if (currentGasType === 'custom') customFactorRow.style.display = 'flex';
                else customFactorRow.style.display = 'none';
                updateCalculation(); // realtime feedback
            });
        });
        if (document.getElementById('gasCustom')) {
            document.getElementById('gasCustom').addEventListener('change', () => {
                if (document.getElementById('gasCustom').checked) {
                    customFactorRow.style.display = 'flex';
                    syncConversionFactorFromSelectedGas();
                }
            });
        }
        customFactorInput.removeEventListener('input', handleCustomInput);
        customFactorInput.addEventListener('input', handleCustomInput);
        syncConversionFactorFromSelectedGas();
    }
    
    // for liter or kg: show LPG / LNG options plus custom
    function buildGasOptionsForLiterOrKg(unitType) {
        let selected = currentGasType;
        const isLiter = (unitType === 'liter');
        const isKg = (unitType === 'kg');
        let validTypes = [];
        if (isLiter) validTypes = ['lpg_liter', 'lng_liter', 'custom'];
        else validTypes = ['lpg_kg', 'lng_kg', 'custom'];
        
        if (!validTypes.includes(selected)) {
            selected = (isLiter) ? 'lpg_liter' : 'lpg_kg';
            currentGasType = selected;
        }
        
        let optionHtml = '';
        if (isLiter) {
            optionHtml = `
                <div><input type="radio" name="gasTypeRadio" id="gasLpgLiter" value="lpg_liter" ${selected === 'lpg_liter' ? 'checked' : ''}> <label for="gasLpgLiter">LPG — 6.8 kWh/liter</label></div>
                <div><input type="radio" name="gasTypeRadio" id="gasLngLiter" value="lng_liter" ${selected === 'lng_liter' ? 'checked' : ''}> <label for="gasLngLiter">LNG — 6.5 kWh/liter</label></div>
                <div><input type="radio" name="gasTypeRadio" id="gasCustomLit" value="custom" ${selected === 'custom' ? 'checked' : ''}> <label for="gasCustomLit">Custom value (kWh/liter)</label></div>
            `;
        } else {
            optionHtml = `
                <div><input type="radio" name="gasTypeRadio" id="gasLpgKg" value="lpg_kg" ${selected === 'lpg_kg' ? 'checked' : ''}> <label for="gasLpgKg">LPG — 12.8 kWh/kg</label></div>
                <div><input type="radio" name="gasTypeRadio" id="gasLngKg" value="lng_kg" ${selected === 'lng_kg' ? 'checked' : ''}> <label for="gasLngKg">LNG — 13.0 kWh/kg</label></div>
                <div><input type="radio" name="gasTypeRadio" id="gasCustomKg" value="custom" ${selected === 'custom' ? 'checked' : ''}> <label for="gasCustomKg">Custom value (kWh/kg)</label></div>
            `;
        }
        dynamicOptionsDiv.innerHTML = optionHtml;
        customFactorRow.style.display = (selected === 'custom') ? 'flex' : 'none';
        
        document.querySelectorAll('input[name="gasTypeRadio"]').forEach(radio => {
            radio.addEventListener('change', (e) => {
                currentGasType = e.target.value;
                syncConversionFactorFromSelectedGas();
                if (currentGasType === 'custom') customFactorRow.style.display = 'flex';
                else customFactorRow.style.display = 'none';
                updateCalculation();
            });
        });
        customFactorInput.removeEventListener('input', handleCustomInput);
        customFactorInput.addEventListener('input', handleCustomInput);
        syncConversionFactorFromSelectedGas();
    }
    
    function handleCustomInput() {
        if (currentGasType === 'custom') {
            let customVal = parseFloat(customFactorInput.value);
            if (!isNaN(customVal) && customVal > 0) {
                effectiveConversionFactor = customVal;
            }
            updateCalculation();
        }
    }
    
    function syncConversionFactorFromSelectedGas() {
        if (currentUnit === 'kwh') return;
        
        if (currentGasType === 'custom') {
            let customVal = parseFloat(customFactorInput.value);
            if (!isNaN(customVal) && customVal > 0) effectiveConversionFactor = customVal;
            else effectiveConversionFactor = 9.77;
            return;
        }
        
        if (currentUnit === 'm3') {
            if (currentGasType === 'g20') effectiveConversionFactor = factorsDB.g20_m3;
            else if (currentGasType === 'g25') effectiveConversionFactor = factorsDB.g25_m3;
            else effectiveConversionFactor = 9.77;
        } 
        else if (currentUnit === 'liter') {
            if (currentGasType === 'lpg_liter') effectiveConversionFactor = factorsDB.lpg_liter;
            else if (currentGasType === 'lng_liter') effectiveConversionFactor = factorsDB.lng_liter;
            else effectiveConversionFactor = 6.8;
        } 
        else if (currentUnit === 'kg') {
            if (currentGasType === 'lpg_kg') effectiveConversionFactor = factorsDB.lpg_kg;
            else if (currentGasType === 'lng_kg') effectiveConversionFactor = factorsDB.lng_kg;
            else effectiveConversionFactor = 12.8;
        }
        // update custom input field to match if needed (for display)
        if (currentGasType !== 'custom') {
            customFactorInput.value = effectiveConversionFactor;
        }
        showUnitWarningIfNeeded();
    }
    
    function showUnitWarningIfNeeded() {
        if (currentUnit === 'm3' && (currentGasType === 'lpg_liter' || currentGasType === 'lng_liter' || currentGasType === 'lpg_kg' || currentGasType === 'lng_kg')) {
            unitWarningMessage.style.display = 'block';
            unitWarningMessage.innerHTML = '⚠️ For LPG/LNG, using m³ is unusual. Please use liters or kg for accurate conversion. The factor shown is approximate. Consider switching unit or choose "Custom".';
        } else if (currentUnit === 'm3') {
            unitWarningMessage.style.display = 'none';
        } else {
            unitWarningMessage.style.display = 'none';
        }
    }
    
    // main calculation: returns kW capacity and explanation
    function computeHeatPump() {
        const rawValue = getRawConsumption();
        const hours = getFullLoadHours();
        if (rawValue === null || hours === null) {
            return { error: true, message: 'Please enter valid positive numbers for consumption and full load hours.' };
        }
        
        let totalKwh = null;
        let conversionNote = '';
        
        if (currentUnit === 'kwh') {
            totalKwh = rawValue;
            conversionNote = `${rawValue.toFixed(0)} kWh direct consumption`;
        } 
        else {
            let factor = effectiveConversionFactor;
            if (isNaN(factor) || factor <= 0) {
                return { error: true, message: 'Conversion factor invalid. Please set a positive value.' };
            }
            let unitStr = '';
            if (currentUnit === 'm3') unitStr = 'm³';
            else if (currentUnit === 'liter') unitStr = 'liters';
            else if (currentUnit === 'kg') unitStr = 'kg';
            totalKwh = rawValue * factor;
            conversionNote = `${rawValue.toFixed(0)} ${unitStr} × ${factor.toFixed(2)} kWh/${unitStr} = ${totalKwh.toFixed(0)} kWh`;
        }
        
        const capacityKw = totalKwh / hours;
        return {
            error: false,
            capacity: capacityKw,
            kwhAnnual: totalKwh,
            hours: hours,
            conversionDesc: conversionNote
        };
    }
    
    function updateCalculation() {
        const result = computeHeatPump();
        if (result.error) {
            capacitySpan.innerText = '?';
            detailsSpan.innerHTML = `⚠️ ${result.message}`;
            return;
        }
        capacitySpan.innerText = result.capacity.toFixed(1);
        let detailText = `📐 ${result.conversionDesc}  |  ÷ ${result.hours} full load hours = ${result.capacity.toFixed(1)} kW.`;
        detailsSpan.innerHTML = detailText;
    }
    
    // recalc on demand & events
    function calculateAndDisplay() {
        updateCalculation();
    }
    
    // attach listeners
    function attachEventListeners() {
        unitKwh.addEventListener('change', () => {
            if (unitKwh.checked) {
                currentUnit = 'kwh';
                updateUnitInterface();
                updateCalculation();
            }
        });
        unitM3.addEventListener('change', () => {
            if (unitM3.checked) {
                currentUnit = 'm3';
                // reset gas type to G20 when entering m³ mode for safety
                if (!['g20','g25','custom'].includes(currentGasType)) currentGasType = 'g20';
                updateUnitInterface();
                updateCalculation();
            }
        });
        unitLiter.addEventListener('change', () => {
            if (unitLiter.checked) {
                currentUnit = 'liter';
                if (!['lpg_liter','lng_liter','custom'].includes(currentGasType)) currentGasType = 'lpg_liter';
                updateUnitInterface();
                updateCalculation();
            }
        });
        unitKg.addEventListener('change', () => {
            if (unitKg.checked) {
                currentUnit = 'kg';
                if (!['lpg_kg','lng_kg','custom'].includes(currentGasType)) currentGasType = 'lpg_kg';
                updateUnitInterface();
                updateCalculation();
            }
        });
        
        consumptionInput.addEventListener('input', () => updateCalculation());
        fullLoadInput.addEventListener('input', () => updateCalculation());
        calcBtn.addEventListener('click', () => updateCalculation());
        
        // extra sync for custom factor changes
        customFactorInput.addEventListener('input', () => {
            if (currentGasType === 'custom') {
                let val = parseFloat(customFactorInput.value);
                if (!isNaN(val) && val > 0) effectiveConversionFactor = val;
                updateCalculation();
            }
        });
    }
    
    // initial setup
    function init() {
        unitKwh.checked = true;
        currentUnit = 'kwh';
        currentGasType = 'g20';
        effectiveConversionFactor = 9.77;
        updateUnitInterface();
        attachEventListeners();
        updateCalculation();
    }
    
    init();
</script>
</body>
</html>
